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PaGouast nmporpamMMa QaxyabTaTUBHOH AUCUMILIMHBI «CHIbHBIE TPAaBUTAIIHOHHEIE T0JIs B
acTpoM3MKe» COCTaBlI€Ha HAa OCHOBAaHUHM IIPOrpaMMBI TOATOTOBKH HAYYHBIX H HAy4HO-
NeJarorn4ecKux KajapoB B acIMpaHType [0 HaydyHo#l crnenuanbHocTd 1.3.1 ®dusuxa kocmoca,

acTpOHOMHMS (J1ajiee - mporpaMma acliupaHTyphl)

1. HEJIU U 3ATAYH YUYEBHOM JJUCHUILINHBI

[lenssMu U3yYeHUs] TUCLIUIUIHHBI SBJISETCS:

- YrinybneHue 3HaHUH 10 psAy TeopeTHYecKHX npobieM B oOiacTi GH3UKK rpaBUTAIIMOH-
HBIX T0JIeli U O0LIeH TEOPHH OTHOCHTEILHOCTH M 3HAKOMCTBO C ITpo0JeMaMH COBPEMEHHOM acT-
pOGU3HKH CHIIBHBIX TPaBUTAIMOHHBIX I10JIEH;

- [IpunoGpeTenne omnbITa UCIONB30BAHUS TEOPETHUECKUX METOJIOB 00IIeH TEOPHH OTHOCH-
TEJIbHOCTH.

3aaun TUCHUIUIMHEI 3aKITI0YAIOTCS B U3YYEHHH:

- OyHIaMeHTaNbHBIX OHATHH, 3aKOHOB M TEOPHUH, OTHOCSIIMUXCS K 00LIel TeoprH OTHO-
CHTEIBHOCTH U aCTPO(HU3UKH CHIIBHBIX IPABUTAI[HOHHBIX MOJICH.

- MaTeMaTH4YeCKHX METOJIOB HCIIOJIB3YEMBIX B 00IIEi TEOPUH OTHOCHTENLHOCTH.

JIns nocTHKeHHs 3a/1a4, TOCTABJIEHHBIX MPH M3YYEHUH AUCIUIUIMHBL, HCIIOIB3YeTCsl Habop
METOIMYECKHX CPEICTB: yueOHas, ydeOHO-MeToiMyecKas JuTepaTrypa, HH(pOpMallnoHHbIE pecyp-

CbI OUOIMOTEKH, dJIEKTPOHHBIE KYPCEI U JIp.

2. MECTO JUCHHUIIVIMHBI B CTPYKTYPE ITPOI'PAMMBI ACITMPATYPBI

2.1. HucrunnuHa «CuIlbHBIE TpaBUTAlMOHHBIE IIOJS B acTpo(U3HKE»» BXOIUT B
(aKyIbTaTHBHYIO YaCTh MPOTPaAMMBI aCTHPAHTYPHI € IIETbIO PACITHPEHUS H YTITyOJIeHHs HayUHBIX
U TIPUKJIQTHBIX 3HAHUH acIUPaHTOB H OPraHU3YeTCs MO0 BEIOOPY U JKeTTaHUIO aclIUpaHTa.

2.2. IlporpaMMa JaHHOM JUCLMIIJIMHBI CTPOMTCS Ha IIPEEMCTBEHHOCTH IIPOrpaMM B
CHCTeMe BBICIIEro oOpa3oBaHMs W npeaHa3zHaveHa ansa acnupanToB OTU um. A.d.Modde,
OpoIIenIuX  OOyuyeHHe 1O  [porpaMMe  IOATOTOBKM  MAarucTpoB,  NPOCIYLIABLIMX
COOTBETCTBYIOIIHE KYPChI M MMEIOIIMX 10 HUM ITOJIOKHUTENbHbIe OlleHKH. OHa OCHOBBIBAETCS Ha

MOJIOKEHHSX, OTPAJKEHHBIX B Y4eOHBIX MporpaMMax yKa3aHHBIX YPOBHEI.

3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS JTUCHUIIJIMHBI
[To oKOHYAHHH M3YYEHHS AUCIHILUIHHBI aCTHPAHTBI IOJKHBI OyyT:

3HATh:
- OCHOBHBIC MTOHATHA U 3aKOHBI oﬁm;eﬁ TECOPHH OTHOCHTEIIBHOCTH 0a30BbIE METO/IBI TE€ope-

THYECKHX IMOJX0A0B B OIMHCAHHH U H3YUCHHH SIBJIEHHH B OGHJ_,Bﬁ TEOPHH OTHOCHTCJILHOCTH,



YMeETh:

- T0JIb30BaThCs OCHOBHBIMM (hOpMyJIaMH 0O0IIeil TEOPUH OTHOCHTEILHOCTH JUIs OIEHOK
BEJIMYMH, XapaKTepH3YIOUINX CHIIBHBIE IPABHTAIIHOHHBIE [0JI B aCTPO(U3HKE;

- CaMOCTOATEILHO M3y4aTh H OHMMATh CIEHHUAIBHYIO HAYYHYIO H METOAMYECKYIO JIUTe-
paTtypy, CBA3aHHYIO ¢ NpobieMaMi CHIBHBIX TPAaBHTAIlHOHHBIX OJIEH B acTpodH3HMKe U 0OLIeit
TEOPHH OTHOCHTEILHOCTH;

- BJAJIeTh ONbBITOM:

- TOHMMaHHs KadyecTBa MCCICJIOBAHUM, OTHOCSIMXCS K 00JacTH acTpO(U3UKH CHIILHBIX
I'PAaBUTALMOHHBIX 10JIeH U 0011IeH TEOPHH OTHOCHTEILHOCTH;

- CaMOCTOATENBHOIO U3Y4YEeHHs M aHalIN3a CIICHHAIbLHON HAYYHOW M METOJAMYECKOM JIHTe-
paTypsl, CBA3aHHOH ¢ mpobiemMamu oOImIeH TEOPUH OTHOCHTEIBHOCTH M CHIIBHBIX IPABHTAI[MOH-
HBIX 10JIEH B acTpo(U3HKe;

- IpUMEHEHHs IaKeTa NPHKIAIHBIX [IporpaMM Maxima Juisi aHATHTHYECKHX BBIYUCIIEHHI

B paMKax OGLHCﬁ TCOPHH OTHOCHTCIIBHOCTH.

4. CTPYKTYPA U COAEP)KAHUE YYEBHOM TUCIIATLIIAHBI

4.1. Pazoenbl OucyUnIUHbI U 6UObI 3AHANIUIL

[IpuBoaumas HUKe TabiMIa MOKa3blBaeT paclpejesieHue Oro/pxeTa yueOHOro BpeMEHH,
OTBOJMMOTIO Ha OCBOEHHE OCHOBHBIX Pa3/e/IoB Kypca COTJIacHO yueOHOMY IUlaHy Ha 2 roay o0y-
yenus. Kypce paccunran na 108 gacos, 3 3E.

4.1.1 Cooepotcanue mem

Tpyno- | O6rem Bceero yueOHBIX 3aHATHI
eMKOCTh | paboThI (B yacax)
(B3ET) | (Buacax) Jlab. | camo- KOH-
HaumeHoBaHMe pa3aesioB H TeM — npak- | cTos- TPOJIb
THKa | Tellb-
ITHH
Has pa-
bota
Tema 1.1. Beegenue B OTO 12 2 10
W ero MaTeMaTH4ecKHi anmnapar.
Tema 1.2. Chepuyecku- 32 - 28
CHMMETPHYHOE IIPOCTPAHCTBO.
Tema 1.3. I'paBUTaAIlOHHEIE BOJIHBI. 32 4 28
Merpuxa Keppa.
Tema 1.4. Brenenue B ADM- 32 - 28
dhopmanuzm.
Bcero no qucnuninHe 2 108 14 94 3ayer




Tema 1.1. Beegenne B OTO u ero MmaremMaru4ecKuii annapar.

1. Beenenwue. [lpunuun skeuBaneHTHOCTH. KpHBosMHelHbIe KoopaMHATEL BekTopa, TeH-
30pa. MeTpudeckuii Ten3op, cuMBoiiel Kpucroderns, napanensusiii nepenoc. [Ipumepsl.

2. KpupusHa npoctpaHcTsa, TeH30p Pumana, ero csoiictsa. Tenzopsl Puuun, DitHmreiina,
Beitns.

3. [lpocrpancteo ¢ cummerpueil. Bexropa Kummunra. Kommyratop BeKTOpHBIX moJieid,
TeopeMa Opobennyca. MakcHManbHO-CHMMETPHYHBIE ITOAIIPOCTPAHCTBA.

4. Cuctempl oTcueta. BBesieHHe B XpOHOMETpHUYECKH-HHBAapHAHTHbIE BEIHYHHEL MHTEp-
BaJl BpEMEHH, MeTpHKa 3-nipocTpancTsa. Cuia TsokectH, cuia Kopuosmca.

5. VpaBHeHHe JIBMJKEHHs TOYEYHBIX YACTHII, IIepeXo]] K HEIOTOHOBCKOMY Ipejeny. Y pas-
HEHHS 3JIEKTPOMArHUTHOTO MOJIS.

6. JleiicTBHe Ui IpaBUTAllMOHHOTO moiiss. Meton IawaTnym. YpaBHeHuss DHHIITEiTHA.
Tensop sHepruu-uMnynbca. 3aKOH COXpPaHEHHUs SHEPTHH-UMITY Ibca. [IpuMepEL.

7. YpaBHeHHs THIpOoJUHAMHUKH. TeH30p 3HEPruH-UMITyJIbCa HICATBHOM JKHIKOCTH. 3aKOH
coxpaHeHus sHTponuu. [Ipumepsr.

8. YpaBHeHMs rHAPOIMHAMHKH BsI3KOH KuakocTH. @opmanu3mel Jlanaay u Exkapra.
Tema 1.2. ChepuyeckH-cHMMETPHYHOE IPOCTPAHCTRO.

1. Coepuueckr-cHMMETPHYHOE IIPOCTPAHCTBO-BpeMsl. YpaBHeHus: DifHmreiina. Mcmos-
30BaHue nakera Maxima Juist BBIYMCIEHHS TeH30poB Puyun, DifHinTeiiHa. YpaBHeHue OnmeHreii-
mepa-Bomnkosa. [Ipumepsr.

2. Merpuxa IlIBapummisia. JIBuxenue yactuil B metpuke IlIBapiimmnsaa, kiaccugpuka-
s opout. OTKIOHEHHeE Jlyda cBeTa B c1aboM rpaBHTALMOHHOM moie, addekt [lanmupo, cMmerne-
HHUe nepurenus Mepkypusi.

3. Merpuxa llIBapumunpaa. JIBi:keHHe N0 pagualbHBIM Ieo1e3n4ecKiM. [ OpH30HT cOObI-
Tuii. MeTpuka Jlemertpa.

4. lnarpamma Ilenpoysa juist metpuku [lIBapummnsna, R u T oGnactu, yepHble n Gelnble
neIpel. Moct DitHinteitna-Posena.

5. MeTpuka 2JIeKTpHUECKH 3apshKeHHOH yepHoii apIpbl. Iuarpamma Ilenpoysa.

6. Cunxponnas cuctrema orcuera. Komnance neuieBupHo# cdeprl. Ilpobnema rnankoctu
MeTpHUYecKUX K03 PHUIIHEeHTOB.

7. Metpuka ne-Currepa. Crtaruyeckoe pelieHHe W SKCINOHEHIHAILHO pacuIMpsroleecs

npoctpancTBo. {uarpamma [lenpoysa mupa ne-Currepa.



Tema 1.3. I'paBuTannonnsie BoiHbl. Merpuka Keppa.

1. Cnabble rpaBHTalMOHHBIE IOJIS, JTHHEapU3alus ypaBHeHuH DitHmreiina. Cnabple cra-
LIHOHAPHBIE T10JI1, METPHKA MEUIEHHO Bpaluaroluerocs teia. [11ockue rpaBHTallMOHHBIE BOJIHEIL,
JIBMJKEHHE YacTHIIBl B TJIOCKOH I'DaBHTALIMOHHONM BosHe. M3iydeHwe rpaBUTAllMOHHBIX BOJH.

[Tpob©neMbl 1eTeKTHPOBAHUS TPABUTALMOHHBIX BOJIH.

2. IlceBnoTen30p-oHEPrHM HMITyIIbCAa IpaBUTAlHOHHOTrO mois. Cymeprnorenuuansl. [Ipo-
Onema sHepruM rpaBUTallMOHHOTO nosst. Teopema Menepa. [ToTepst sHepriuu MBOHHBIM MyJbCa-
POM.

3. Merpuxa Keppa. 'opuzoHT coObITHii, aprocdepa. [IBuixenue yactui B Merpuke Keppa.
B03MOKHOCTb U3BI€UEHHUS SHEPIUH U3 BPALIAIOLIEHCS YePHOH JBIPHL.

4. lmarpamma Ilenpoysa ans merpuku Keppa. KonbleBas cHHTYNSpHOCTB, 3aMKHYTHIE

BpPEMEHHUIIOJ00HbIE KPUBBIE.
Tema 1.4. Beeaenue B ADM-popmanuzm.

1. KuneMeTpHuyecKH-HHBapHaHTHbBIE BEIMYHHBL 3+1 paclieluieHue MpocTpaHCTBa BpeMe-

HH. TeH30p BHeUIHEeH KPUBU3HEI, €r0 CBsI3b ¢ MeTpuKoii. [Ipon3Boanas Jlu.

2. 3+1 dopmynmupoBka ypaBHeHuit DiiHinteliHa. CootHomeHus ["aycca-Komamiu u Ko-
Januu-MaKHapau.
3. JluHaMH4YecKHe ypaBHEHHs I FpaBUTAallMOHHOIO Iojst. [Ipobiema HavyanbHBIX ycio-

BMI JuIst ypaBHeHUH DiiHTelHa. 'amunbsToHoBa popmynuposka OTO.

5. OBPA3OBATEJIBHBIE TEXHOJIOTHUHA

Texnonorus npouecca ody4deHus: nmo aucuuiinHe «CHIIBHBIE T'PaBHTAIIMOHHEIC II0JIS B
acTpodu3uKe» BKIIOYaeT B ceds cie/yrolue odpa3oBare/ibHble MEPOIPHATHS:

a) ayIMTOPHbIE 3aHATUSA (JTEKLIHOHHO-CeMUHapcKas (popma 00ydeHus);

0) camocTosTeNnbHas paboTa CTY/ICHTOB;

I') KOHTPOJIbHEIE MEPONPUATHS B ITpoIiecce 00YyUSHHSI ¥ 10 €ro OKOHYAHHIO;

1) 3a4eT [0 OKOHYAHHU M3YUeHHS JTUCIUILTHHEL.

AyIMTOpHBIE 3aHATHS NPOBOJAATCS B MHTEPAKTUBHON (JOpMe C MCIOIB30BAHUEM MYJIBTH-
MeJIMHHOro o0ecrneyeH s H TEXHOIOTHH NPOoOIeMHOro 00y4eHHsl.

[Tpe3eHTalMK MO3BOJSIOT KaYeCTBEHHO WILTIOCTPUPOBAThH MpPaKTHUECKHE 3aHATHS cXeMma-
MH, (opMyITaMH, YepTexaMH, pucyHkaMu. Kpome Toro, mpe3eHTaIiu Mo3BOISIOT YETKO CTPYKTY-
pUpOBaTh MaTepHasl 3aHATHSL.

DIIeKTPOHHAS TPe3eHTALMs T03BOJISIeT 0TOOPA3UTh IIPOLECChl B IMHAMUKE, YTO YJIyUlllaeT

BOCIPHUsITHE MaTepHuaa.



CamocrosTenpHas paboTa opraHH3oBaHa B COOTBETCTBHH C TEXHOJIOIHEH MpoOIeMHOro
00y4YeHHs U Ipe/InoaaraeT cieayoure GopMbl aKkTHBHOCTH:

®  camocTosTeNlbHasd MpopaboTKa yueOHO-poOIeMHBIX 3a/1ad4, BBIMOIHAEMAs ¢ IpPHBJIE-
YEHHEM OCHOBHOMH H JIONOJIHUTENILHON JIMTEPATYPHI;

®  [IOMCK Hay4yHO-TEXHHMYECKOH HH(POPMAIIMH B OTKPBITHIX HCTOYHHKAX C IIEJIbIO aHAIN3a
W BBISIBJICHUS €€ KITFOUEBBIX 0COOEHHOCTEH.

OcHoBHBIE acCTIEKThI NPHMEHSIeMOii TEXHOJIOIHH NP00/IeMHOr0 00yJeHHs:

® [I0CTAaHOBKAa NMpOOJEMHBIX 33aJa4 OTBEYAET IEIAM OCBOECHHS JUCLMIIINHBI «CHUIbHbBIE
IpaBUTALMOHHBIE M10JIS B acTpodusuke» U GopMUPYyeT HEOOXOTUMBIEC KOMIIECTEHIIHH;

e pemaeMble NMPOOJIEMHBIE 3aJaYd CTUMYJIHPYIOT IO3HABATENBHYIO HEATEIBHOCTH H

Hay4YHO-HCCIIEJOBATE/ILCKYIO aKTHBHOCTE aCIIHPaHTOB.

6. OHEHOYHBIE CPEJACTBA JJI1 TEKYHWIEI'O KOHTPOJIA U IIPOMEKY-
TOYHOUN ATTECTALIIA

6.1. Tekymuii KOHTPOJIb

Texkymuii KOHTPOJIb YCHEBAEMOCTH, T.€. IPOBEPKA YCBOEHHUS yueOHOro MaTepuana, pery-
JIPHO OCYIIECTBIISETCS HA MPOTSHKEHUH ceMecTpa. TeKyliui KOHTPOJIb 3HAHWH aclUpaHTOB Op-

TFaHHM30BaH KakK BBICTYIIJIEHHEC Ha CEMHHapax.
6.2. IIpome:xyTOYHAA ATTECTALHSA

HpOMe}K}’TO'{Haﬂ aTTeCTalysa 3aBeplIaeT HU3ydeHHe IUCIHUITIINHEI «CHIIbHBIE rpaBuTanu-

OHHEIE 107151 B acTpoduzukey. Gopma arrecTalluu — 3a4eT B MMCbMEHHOH WM YCTHOH dopMe.
KoHTpoabHBIE BONPOCHI K 3a4€Ty:

1. Tensopa B npou3BOJIBHONH cHcTeMe KoopAuHAT. Merpuueckuit TeH3op, cumBoisl Kpu-
crodes, napaiesbHblil nepeHoc.

2. KpuBu3Ha npoctpaHcTBa, TeH30p Pumana, ero coiictBa. Tenzops! Puyun u DitHinreii-

Ha.
3. Bekropa Kumuara. MakcHMalbHO-CUMMETPHYHEIE IOANIPOCTPAHCTBA.
4, Cucremsl otcueta. MHTepBan BpeMeHH, MeTpHKa 3-npocTpancTsa. CHiia TSHKECTH, CUila
Kopuonuca.

: YPBBHGHI/IG JBHIKCHH TOYCYHBIX YaCTHIIL. YPaBHf:HHH SJICKTPOMAarHUTHOTO IT0JIA.

. JleifcTBHE U1 TPABUTAIMOHHOIO MMOJIs. Y paBHeHUs DHHIITEIHA.

5

6

7. TeH30p sHeprUU-UMITYJIbCA. 3aKOH COXPAHEHHS dHEPIHH-UMITYJIbCa.

8. VpaBHeHUs MHPOJAHHAMUKH IS HIETLHON JKHIKOCTH. 3aKOH COXPaHEHHUs DHTPOIHH.
9

. VpaBHeHUs IHJIPOIHHAMHKH BSI3KOH skuakocTH. @opmanusmel Jlannay u Exkapra.
6



10. Cdepryeckn-cHMMETPHYHOE TNPOCTPAHCTBO-BpeMs. YpaBHeHue OmnmeHreiimepa-
Bosnkosa.

11. Merpuka HIsapummnsaa. JIBuxenue vactun B Merpuke IIBapummiibaa, kiaccudu-
Karus opouT. OTKIIOHEHHE JIy4a cBeTa B ciaboM IrpaBUTAalOHHOM moje, a¢dexr lanupo, cme-
I[IeHHE nepurenns Mepkypus.

12. Merpuxka [lIsapumunsna. J[BukeHHe N0 paJHalbHbIM reoe3udecKuM. ['OpH30HT co-
orrtuit. Metpuka Jlemerpa. Jlnarpamma Ilenpoysa mis metpuku [IBapriimmisaa.

13. Merpuka a1eKTpHYeCKH 3apsiKeHHoH yepHo AbIpel. luarpamma [lenpoysa.

14. Mertpuka ne-Currepa. Iuarpamma I[Tenpoysa mupa ne-Cutrepa.

15. CunxpoHHas cuctema otcuera. Koiarnc nbuieBHaHO#H cdepsl.

16. YpaBuenus DiHInTelHA 11 c1a0bIX MPaBUTALIMOHHEBIX 110Jiel. ['paBuTalHOHHBIE BOJI-
HBL

17. W3ny4yeHue rpaBUTALMOHHBIX BOJH. [loTeps sHepruu ABOHHBIM MYILCAPOM.

18. TlceBaoTeH30p HEPrUH-UMITYJIbCA TPABUTALIMOHHOTO ITOJIS.

19. Metpuxka Keppa. J[puxxenue uactuil B meTpuke Keppa.

20. Jlnarpamma Ilenpoy3sa ns metpuku Keppa.

21. 3+1 pacuiernieHHe IPOCTPAHCTBA BpeMeHU. TeH30p BHelIHel KpUBHU3HBIL.

22. Cootnomenus ["aycca-Konmamm u Koganmu-Maitnapam.

23. 3+1 ¢opmynupoBka ypaBHeHUI DiHINTEHHA.

7. YYEBHO-METOAUYECKOE U HUH®OPMAIIMOHHOE OBECIIEUEHUE
YUYEBHOU JUCHHUIIJIUHBI

7.1. Ocnosnaa numepamypa

1. JL.O. Jlanmay, E.M. Jlupumn t.I1 "Teopust nonsa" 7-e wzn. JIJI. Jlanmay — 1988. M.
«Haykan.

2. B.A.®ok "Teopust npocTpaHcTBa, BpeMeHH U TaroteHuss” B.A.Qox — 2015. M. usxn.
«YPCC».

3. C. BeitnOepr "I'paButanus u kocmosiorust”" C. Beiinbepr — 2000. Boarorpan «Ilnaton»

4. A.AJlorynos "JleKuMH 1O TEOPHUH OTHOCHUTEIBHOCTH M rpaBuTauun” A.A.JloryHos —
2005. M. «Hayxkay.

5. A.Jlaiitman, B.IIpecc, P.Ilpaiic, C.Tiokonscku "COOPHHK 3a7a4 110 TEOPUH OTHOCHTEIb-
HoctH ¥ rpaBuTanun’” A.Jlaiitman — 1979. M. «Mup».

6. TLK. Pamesckuii "PumanoBa reometpus 1 TeH3opHbii ananus" I1LK. Pamesckuit — 2003.
M. u3a. «YPCCy.

7.2. lononnumensnan numepamypa

1. 10.C. Bnagumupos "Knaccuyeckas teopus rpasutanuu’ 10.C. Bnagumupos — 2009. M.
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u3a. « YPCCx».

2. M.Alcubierre "Introduction to 3+1 numerical relativity" M.Alcubierre — 2008. New
York. Oxford University Press.

3. H.B. Munxkesnu "®usuueckue nonis B odieit teopuu otHocuteapHocTH" H.B. Muike-
BuY — 1969. M. «Hayka»

4. A.Jl.3ensmanoB "Xponomerpuueckue uHBapuanTel" A.J1.3ensManoB — 2006,

7.3. Humepuem pecypcol.

OteyecTBEeHHBIE JKYPHAJIBI:

1. Actponomuueckuii Bectuuk (http://elibrary.ru/title_about.asp?id=7665;

2. Acrponomudveckuii sxypuain (http:/elibrary.ru/title_about.asp?id=7666;

[TuceMma B actpoHoMuyeckuii sxkypHan (http://elibrary.ru/title_about.asp?id=79414;
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1. Astronomy Reports (http://link.springer.com/journal/1 1444

2. Astronomy Letters (http://www.springerlink.com/content/119837/;

3. Bulletin of the Crimean Astrophysical Observatory
(http://link.springer.com/journal/11989;

4. Cosmic Research (http://link.springer.com/journal/10604;

5. Earth and Space Science
(http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/%281SSN%292333-5084/;
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7. Problems of Information Transmission (http://link.springer.com/journal/11122
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MeskyHapoAHbIe KyPHAJbI:

Gravitation and Cosmology (http://link.springer.com/journal/12267;
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1. Astronomy and Astrophysics (http://www.aanda.org/;



Astronomy and Astrophysics Review (http://link.springer.com/journal/159;

Astronomy & Geophysics (http://astrogeo.oxfordjournals.org/;

Astroparticle Physics (http://www.sciencedirect.com/science/journal/09276505/23/1:

Astrophysics (http://link.springer.com/journal/10511;

Astrophysics and Space Science (http://link.springer.com/journal/10509;

Classical and Quantum Gravity (http://iopscience.iop.org/0264-9381/;
Computational Astrophysics and Cosmology (http://link.springer.com/journal/40668

Experimental Astronomy (http://link.springer.com/journal/10686;
10. Journal of Astrophysics and Astronomy (http:/link.springer.com/journal/12036;

RO o e e e

11. Journal of Cosmology and Astroparticle Physics (http://iopscience.iop.org/1475-7516/;

12. Microgravity Science and Technology (http:/link.springer.com/journal/12217;

13. Monthly Notices of the Royal Astronomical Society (http://mnras.oxfordjournals.org
(http://onlinelibrary.wiley.com/journal/10.1111/%28ISSN%291365-2966;

14. Monthly Notices Letters of the Royal Astronomical Society
(http://mnrasl.oxfordjournals.org/;

15. Nature (http://www.nature.com/nature/index.html;

16. Planetary Science (http:/link.springer.com/journal/13535;

17. Research in Astronomy and Astrophysics (http://iopscience.iop.org/1674-4527/;

18. Space Science Reviews (http://link.springer.com/journal/11214;

19. Space Weather
(http://agupubs.onlinelibrary.wiley.com/agu/journal/10.1002/%28ISSN%291542-7390/

20. Solar Physics (http://link.springer.com/journal/11207;

21. The Astronomical Journal (http://iopscience.iop.org/1538-3881;

22. The Astrophysical Journal (http://iopscience.iop.org/0004-637X/;

23. The Astrophysical Journal Letters (http://iopscience.iop.org/2041-8205/;

24. The Astrophysical Journal. Supplement series (http://iopscience.iop.org/0067-0049/

8. MATEPUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM JUCIIU-
IJIMHBI

1. Jlekuuonnas ayiuTopus

2. Mynsrumenuituenii npoexktop u (ua) LCD nanens 6ob11oro pasmepa.

3. IlepconanbHbIH KOMIBIOTED

4. YueOHo-HayuyHas nabopaTopus, o0OpylOBaHHAs YCTAaHOBKOW JH(ppakimu OBICTPBIX
QJIEKTPOHOB Ha OTpaKEHHE.

5. VuebHo-nayunas nabopatopus, o00pyJA0BaHHAS anmnapaTypoil Uisl U3MepeHHs TeIlIo-

IPOBOJHOCTH H TEIIJIOEMKOCTH TBEPIBIX TEJI.



6. YueOHo-HayuHas 1abopaTopus, 000pyaoBaHHAs aNnapaTrypoil 1 u3MepeHHsl MarHHUT-

HBIX CBOMCTB TBEPABIX TECII

IIporpamma pazpaborana:

TJIaBHBIA Hay4YHBII COTPY/IHHK-3aBe1yIOLIHA
CEKTOpPOM TeopeTH4ecKoi Gu3nKu,

1-p ¢u3z.-mat. Hayk, Skosnes JI.I.
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