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CAHKT-IIETEPBYPI'



Pabouasi nporpaMMa cocTaplieHa Ha OCHOBaHUM (eJepalbHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX
CTaH/IapTOB OCHOBHBIX 00pAa30BATE/IbHBIX MPOIPAMM BBICUIEr0 O0Pa30BaHHs MOATOTOBKH HAYy4YHO-
1€/1arornyeckux KajpoB B acnupaHType no Hampasienuio 03.06.01 dusuka u acTpoHOMHUS, TPOPHIH

01.04.02 «Teopernueckas puszmnka»

1. LIEJIM M1 3AJAYM YYEBHOM JUCLHUTILINHBI

PaCCManHBH.EMaH JUCIHIHIIIIHHA SBJISCTCA OCHOBHOH B I[IOArOTOBKE AaCIHMpaHTOB, 06)/“13.[0[]_[1'1)(051 110
npodpuimo 01.04.02 «Teopernueckas duzuxa»

HeasiMu H3y4eHHs TUCHHIITHHBI SIBJISIETCS:

- YrnybneHue 3HaHUH MO PAAY TEOPETHYECKHX IpobseM B 0OnacTH cialblX B3auMMOACHCTBHH W
HEUTPHHHBIX MPOLIECCOB B aCTPO(PU3UKE U KOCMOJIOTHH;

- HM3Y4YCHHEC COBPEMCHHBIX aCTpO(bH3H'—ICCKPIX SKCIIEPUMCHTOB 110 JACTEKTHPOBAHHIO HeﬁTpHHO,
HpHO6pBT€HHe OIISITA BBIMIOJIHEHHS OLEHOK BO3ZMOKHOCTEH HSﬁTpHHHbIX OKCIICPUMCHTOB,

= npuo6peTeHHe OIIbITa BBHIOJIHCHHA OLICHOK OCHOBHBIX BCIHWYHH, XapaKTCPH3VIOMIHX KakK CBOMCTBA
HeFITpHHO pa3/JIMYHbIX THIIOB, TaK H (bmnqecmle YCIIOBHUA aCTPOIIJHBH‘IeCKHX OGBGKTOB, SIBJIAIOIIHUXCAH
HCTOYHHKaMH I'C€HCpPAIlHH HeﬁTpHHO.

3a/1a4u IMCHUIIHHBI 3aKJ/JII09a10TCS B H3YYUCHHH:

- (pynaaMeHTaNbHBIX OHATHH, TEOPETHUECKHX KOHIETIIIHI H MOJIEJICH, OMUCHIBAIOLIMX PU3HKY
cJ1a0bIX B3aUMO/JICHCTBUI C y4acTHEM HEHTPHHO;

- COBPEMEHHBIX I1PEJICTaBIeHUH 00 acCTpPOU3NUECKUX U KOCMOJIOTHYECKUX 00BEKTax, I KOTOPbIX
BAXHYIO POJIb UI'PAIOT HEUTPUHHBIE MTPOLECCHI.

- METO/IOB PErHCTPALIMH HEHTPHHO, XaPAKTEPHCTHUK CYIIECTBYIOUIMX HEHTPHUHHBIX JIETEKTOPOB H
cr10co00B OLIEHKH NapaMeTpOB ACTEKTUPOBAHHBIX HEHTPHHO.

Jlns  JocTHKeHMs 3ajad, IIOCTABJIEHHBIX NPH M3YYEHHH JUCLMIUIMHBL, HCIOJIb3YETCs Habop
METOAMYECKUX CPEJICTB: yueOHas, yuyeOHO-MeToanvecKas JHTepaTypa, MH(GOPMAIMOHHBIE PECYPCHI
OHOJIMOTEKH, H JIp.

2. MECTO JUCHHIIVIMHBI B CTPYKTYPE OOII

2.1. YueOnas nucuunumHa «HeHTpuHHBIE mpolecchl B acTpo(U3HKe» BXOIHT B BAPHATHBHYIO YacThb
OOIT (nucuuIIHHBL O BEIOOPY).

2.2. JlanHas mporpaMma CTpPOMTCS Ha IIPEEMCTBEHHOCTH POrPAMM B CHCTEME BBICILICTO 00pa30BaHus U
npeaHasHaueHa g acnupanToB OTH, npomenmux obydeHue Mo mporpaMme MOJIrOTOBKH
MarucTpoB, IPOCIIYUIABIUKMX COOTBETCTBYIOIIHUE KYPCBI U UMES 110 HUM II0JIOKUTEIbHBIE OICHKH.
Ona 0CHOBBLIBAETCA HA MTOJIOKEHUAX, OTPAKEHHBIX yUEOHBIX IIPOrpaMMax yKazaHHBIX YPOBHEH.

2.3. Jlucumiuinna «HelTpuHHBIE IpoLiecchl B acTpodu3nke» HeOOX0MMa PH MOATOTOBKE BBINYCKHOMH
KBaIM(UKaLMOHHOH pabOTHI aCIUpPaHTa M MOATOTOBKE K C/laue KaH/MIATCKOro SK3aMeHa.

3. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSI JTUCIHHUATIJIMHBI

Ilpouece m3yuenus aucuUIUIMHBL «HelTpuHHBIE npouecchl B acTpoH3HKe» HampablIeH Ha
(opMHpoBaHHe CIIEAYIOMIUX KoMIeTeHInit B cooTBeTcTBHE ¢ OOIl Mo HampapjieHHIo 1MOArOTOBKU
«DPu3uKa u ACTPOHOMMU AR :

3.1. YuusepcanbHsie komnemenyuu:

- CHOCOOHOCTH K KPHTHYECKOMY aHaJM3y M OIEHKE COBPEMEHHBIX HAyUYHBIX JOCTHYKEHHIA,
IeHEPHPOBAHHIO HOBBIX HJICH IIPU PEIIIEHUH HCCIIE0BATEIbCKUX H IPAKTHYECKHUX 3a/1a4, B TOM YHCIIC B
MEKIMCHHIITHHAPHBIX o0nacTax (YK-1).

3.2. Obwenpogheccuonanbnvie KomnemeHuuu:



- cnocoOHOCTh  CAMOCTOSATENIBHO OCYLIECTBISATh HAYYHO-HUCCIIEOBATENIbCKYIO JICATEIIBHOCTE B
COOTBETCTBYIOLIEH MpodecCHOHANIBHOM 00acTH ¢  HCIOJB30BAaHMEM COBPEMEHHBIX METOI0B
HCcClieI0BaHUA U HHPOPMALIMOHHO-KOMMYHHKAUHOHHBIX TexHoslorui (OITK-1).

3.3. IIpogheccuonavunie komnemenyuu:

- CIIOCOOHOCTH IJIAHUPOBATH U OPraHU30BBIRATH PA0OTY MO TEOPETHUECKUM MPOEKTaM, HallPaBJIEHHBIX
Ha U3y4eHHe HOBBIX (u3ndeckux addexron (ITK-1);

- crnocoOHOCTh Mony4arb U 00padaTeiBaTh MH(OPMALMIO MO HOBBIM METOJAaM pacueToB B 00JacTH
Teopetrueckoit ¢puznku (1TK-2);

- cnocoOHOCTR AHAJIU3HPOBATE W CHUCTEMATH3HPOBATh HaY4YHYHO I/IH(l)OpMaLlI’IIO 1o COBpeMeHHI:IM
JOCTHIKCHHAM B oOnactu 061_[1617[ (l)HSPIKH H CIICHHAJIBHBIX obnacreit (1)}{3141{1/1 MO TEME HCCJICTOBAHHUS
(I1K-3);

- CIOCOOHOCTD aHaJIu3HpOBaTh (pu3nqecxue SABJICHHS Ha KaYCCTBECHHOM YPOBHE, YMCHHC JI€/IaTh OLICHKH

M pa3BUTh HABBIKM PadOThI ¢ IKCIIEPUMEHTAIbHBIMU JaHHBIMU (11K-4).

4. CTPYKTYPA U COJAEP)KAHUE YYEBHOMN JUCIHUITIUHBI

4.1. Pazoestbl Qucyuniubl U 6UObI 3AHAMUN
IlpuBoaumas Huke TabiMLa INOKa3blBAaET pacrpejielieHne OokeTa y4eOHOro BpeMEHH,

OTBOJ/IMMOI0 Ha OCBOEHHE OCHOBHBIX Pa3/ielloB Kypca coriacHo ydeOHoMy miaHy «HeirpunHble

npoteccs! B actpoduzuke» 144 uaca, 4 3E.

Tpynoémxoct | O6BEM Bceero yueOHBIX 3aHsTHI (B Yacax)
HauMeHOBaHHe b (B 3ET) padoT J1ab. C aMgCTO;[’reana Komrpo
paszienon Bl (B Jlexuu MpakKkT A paooTa b
H TeM Jacax) |y
1 2 3 4 5 6 7
HeiliTpunuble npouecesl B acTpodusuke
Tema 1.1. CnaOsle 21 8 13
B3aUMOJICHCTBUS U
HEUTPHHO
Tema 1.2. 21 8 1:3
Ocumuisinuu
HEHTPHHO U OLICHKH
macc
Tema 1.3. 21 8 13
Conneunble
HEUTPHUHO
Tema 1.4. 21 8 13
CBepXxHOBBIE H
HEUTPUHO




Tema 1.5. 21 8 13
HeliTpoHHble 3B€3/1b1

W1 HEHTPHUHO

Tema 1.6. 20 7 13
Heiitpuno
YIIbTPaBbICOKH

X JHEpPrum

Tema 1.7. 19 i 12
PennkroBsie
HEUTPUHO

Beero no | 4 144 54 90 3ayeTr
JUCLUIIIHHE

4.3. Codeprucanue pazoenoe u mem

Tema 1.1. Cnabple B3auMoeicTBUS U HEUTPHHO
Jlexyuu (8 yacos)

llonsatue o neiTpuno. OTKphITHE HEWTPUHO. HEHTPUHO B aCTPOHOMHHM M KOCMOJIOTHH: KPaTKHH
0030p. Hefitpunnas actpodusuka, kak HabIrOAaTe IbHAS HAYKA.
Crannaptnas MoJenb dJIeMEHTApHBIX dYacTHIl. [loHsTHe o0 KaIMOPOBOUHOM HHBAPHAHTHOCTH.
CnonranHoe HapylleHHe KaTHOPOBOYHOH CHMMETPHH U MeXaHu3M Xurrca. Mojesb d1eKTpocaadbix
B3aumojieiicteui  Iidmoy-Baiinbepra-Canama. Helitpuno B cranpaprHoit mojenu. YeTHocTh H
3apsI0BOE COIIPSZKEHHE U1 HEMTpHHO. J{MpakoBckue W MailopaHOBCKHE HeHTpuHO. B3anmoneiicTeus
HEHTPHUHO B CTaH1apTHOH Mojienu. OTKPBIThIE BOPOCH! (PH3UKH HEHTPHHO.

Tema 1.2. Ocumiuisiiuy HEHTPHHO M OLIEHKH Macc
Jexyuu (8 wacos)

Ocumnnsuuy HEHTPUHO B BakyyMe. OIMCaHHE OCHMJUISIMH C MOMOIIBI BOJHOBBIX MAaKETOB.
Ocumnsiuum HelfTpuHO B BemecTBe. Dddext MuxeeBa—CmupHoBa—BobdeHTeiina. MarHuTHbIH
MOMEHT HEHTPHHO H OCHWIUIALMHM B MAarHMTHOM mojie. ATMocdepHble HEHTPHHO H OLEHKHMACC
HEHTPHHO.

Tema 1.3. ConHeyHble HEUTPUHO
Jexkyuu (8 uaca)

Heditpuno B cTaHaapTHOH COJHEYHOH MoJenHu. JleTeKTHpPOBaHHE COJHEYHBIX HEHTPHHO.
XapakTepUCTHKH OCHOBHBIX HEHWTPHHHBIX S3KCIEPUMEHTOB. AHAIM3 JAHHBIX [0 HAOIIOIEHUIO
COJIHEYHBIX HEHTpHHO. PemeHue npoOsieMbl COJHEUHBIX HEUTpUHO. OCHUUISIHU COJIHEYHBIX
HEHTPHUHO.

Tema 1.4. CBepXHOBbIC H HEHTPUHO
Jexkyuu (8 vacos)

HeiirpuHHble mpoliecchl HA MO3JHEH CTAaAUM DBOJIIOIMH MACCHBHBIX 3Be3/l. | paBUTAIMOHHBIN
KOJUIAIIC ¥ BCIIBILIKA CBEPXHOBOM 3Be3/bl. HelTpuHHbIE mporecchl M THHAMHUKA B3PbiBa CBEPXHOBOI,
Ponb cnabpix mpolieccoB B dHepreruke pacumpsiiomuxcs obonodek. CepxnoBas SN 1987A wu
perucTpanus HCHTPHHHBIX HMITYJIbcOB. OrpaHMYCHHA Ha CBOHCTBA HEHTpHHO. HEHTPHHHO-s/ICPHBIC
PeaKIMi U HYKJICOCHHTE3 B CBEPXHOBLIX. JIu(dy3Hblii PoH HEHTPUHO OT CBEPXHORBBIX.

Tewma 1.5. He#itpoHHble 3Be3/1bl 1 HEHTPUHO



Hexyuu (8 vwaca)
HeiTprHO U OCThIBaHHE HEHTPOHHBIX 3Be3/1. HelTpHHHBIE [Iponecchl B KOpe HEUTPOHHOM

3Be3/bl. HeliTpuHHbBIE Tpoliecchl B sApe HEHTPOHHOH 3Be31bl. HeliTpuH-Hble Ipolieccsl U
CBEPXTEKY4eCTh HYKIOHOB. HeHTpUHHBIE [TpoIiecChl B HEHTPOHHBIX 3BE3/1aX ¢ IK30THUECKHM
BHYTPCHHHUM s1poM. HelTpuHHOE H3ayYeHHe KaK PeryJisiTop OCThIBAHHSA HEHTPOHHBIX 3BE3/I.

Tema 1.6. Hei#itpuHo yIbTpaBbICOKMX SHEPTHit
Jlexyuu (7 uacos)

CrniexTp BBICOKOPHEPIHYHBIX KOCMHUYeCKUX syuei. Dpdexr ['peiicena—3anenuna-Kysemuna
M KOCMHMYECKHE HEHTPHHO. ACTpoH3NUECKHE HCTOUHHKH HEHTPUHO YIIbTPaBbiCOKUX dHepruii (YBD).
ITpenen Bakemana—Dbakaiuia u TeopeTueckue oLeHKH noTokoB ¥YBD ueltpuno. [Tpoext DUMAND
M COBPEMEHHEIE TenecKonbl YBD nelitpuno. YBD HEHTPHHO OT KOCMHYECKHX amMMa-BCILIECKOB.
HaGmonenus I15B-HbIX HEHTpHHO.

Tema 1.7. PenuktoBble HEHTPHUHO
Jexyuu (7 yaca)

Hetitpuno B panneii Becenennoi. Paciumpenne BeeneHHO# M MIOTHOCTH JHEPrHH B paHHEH
Bceenennoil. «3akanka» peJMKTOBBIX HEHTPHHO. BBIXOJ HYKJIOHOB W3 OeTa-paBHOBECHS M HAYAJIO
NEPBUYHOTO HyKJIeocHHTe3a. CoBpeMeHHbIH (OH peaMKTOBBIX HEHTpHHO. CrocoObl JeTEeKTHPOBAHMS
PEJIMKTOBBIX HEUTPUHO.

5. OBPA3OBATEJIBHBIE TEXHOJIOT'UH

Texnonorus mponecca oOyueHus mo AuMcuHIUIMHE «HeHTpHHHBIE Tpolecchl B acTPODH3UKE
BKJIIOUACT B ce0s ciietytolue odpa3oBarebHble MEPONPHSITHS:
a) ayIMTOPHBIE 3aHATHS (JIEKIIMOHHO-CeMUHAapcKas hopMa oOyueHHs);
0) camocTtodTelbHas padoTa CTY/IEHTOB;
I') KOHTPOJIbHBIE MEPONIPHUATHS B MpoOLIecce 00YUEHHUs U 110 ero OKOHYAHHH;
1) 3a4€T N0 OKOHYaHUU H3YUEHHS TUCIIUTLIHHBL.
B y4yebnom nponecce UCIOIB3YIOTCS KaK aKTHBHbIE, TAK U HHTEPAKTHBHBIE (JOPMBI [IPOBEICHHUS
3aHATHI: TMCKYCCHS, METOJI ITOUCKA OBICTPBIX PELICHHH B IPYIIIIe, MO3TOBOH IITYPM.
Ay/JMTOpHBIE  3aHATUS NPOBOISTCS B  WMHTEPAKTHBHOH (opMmMe ¢ HCIOJIB30BaHHEM
MYJIbTUMEIMHHOro obecrnevyenus (HOyTOYK, IPOEKTOP) U TEXHOJIOIMH IIPOBIEMHOTr0 00yYeHusl.
[IpezenTanuu MO3BOJSIOT KAa4YeCTBEHHO HWIUIIOCTPUPOBATL INPAKTHUECKHE 3aHATHS CXEMaMH,
(dopmynamu, yeprexxamu, pucynkamu. Kpome Toro, npeseHranuy no3posiioT 46TKO CTPYKTYPHPOBATE
Marepua 3aHsaTHs.
DJIEKTPOHHAST TPE3EHTAIUs] TO3BOJIIET OTOOPA3UTh MPOLECCHl B JMHAMHMKE, YTO MO3BOJISET
YJAYUYLUIMTHL BOCIIPUATHE MaTepHala.
CamocrosTenbHas paboTa OpraHu30BaHa B COOTBETCTBHH C TEXHOJIOTHEH IPOOJIEMHOIO 00yUYeHus!
 [Ipe/roaraeT cieayomue GopMpl akTHBHOCTH:
® CamMoCTOsATE/IbHas npopaborka y4eOHO-IIpOOJEMHBIX 3a/a4, BBIMOJHAEMAas C IMPUBICUYCHHEM
OCHOBHOH M JIOMNOJIHHTEILHOH JINTEPATYPHI;
® [IOMCK Hay4YHO-TEXHHYECKOW HH(POPMAlUU B OTKPBITBIX MCTOYHMKAX C IEIBI0 aHaIW3a U
BBISIBJIICHUS KJIIOUEBBIX OCOOEHHOCTEH.
OcHOBHBIE acNeKThl IPUMEHSEMON TEXHOJIIOTHH MPOOJIEMHOr0 00yUeHH S :
® [IOCTAaHOBKa IIPOOJIEMHBIX 3a7a4 OTBEYAET LEJIAM OCBOCHHMS IUCHMIUIUHBI «HelTpunubie
nporeccsl B acTpodusnke» 1 GOpMUPYET HEOOXOAUMbIE KOMIICTEHIIHH;

® pemaeMble MpoOJEMHBIE 3aJaud CTHMYJIHMPYIOT ITO3HABATEIBHYIO JESTEJLHOCTh W HAYYHO-
HCCIIEIOBATEJIBCKYHO aKTUBHOCTE ACITHPAHTOB.

6. OHEHOYHBIE CPEJICTBA JIUISI TEKYILIEIO KOHTPO.JIS1 U TPOMEKYTOUYHOIM
ATTECTALIUH



[lens koHTpOS — MoONTydeHHe HHPOPMAIIMH O pe3yIbTarax 00yUYeHHs U CTENEHH UX COOTBETCTBHUS
pe3yabTaram 00yUYeHHUs.

6.1. Texkymmii KOHTpPO.JIb

Texymuii KOHTPOIL yCIIEBAEMOCTH, T.€. IPOBEPKA YCBOEHHs y4eOHOro Marepuaia, peryaspHo
OCYIIECTB/IAeMas Ha MPOTHKEHUH ceMecTpa. TeKyluii KOHTPOIIb 3HAHHH ACTHPAHTOB OPraHH30BaH KakK
BBICTYIJICHHsl HA CEMUHapax.

Tekymas camocTosTenbHas paboTa acnupaHTa HAMpaBlcHA HA YrIyOJIleHHE M 3aKperlieHHe
3HaHHH U pa3sBUTHE NIPAKTUUYECKUX YMEHUH.

6.2. IIpome:kyTouHasi aTTecTALUA

[IpomekyTouHas aTrecTals 3aBepulaeT M3yuyeHHe TUCUUIUIMHBI «HeHTpuHHbIe nporeccsl B
acTpogusuke». @opma aTTecTalluu — 3a4eT B IUCbMEHHOM WK YCTHOM (opme.

JK3aMEHAIlMOHHBIH OHJIET COCTOMT H3 2 TEOPETHYECKHX BOIIPOCOB, TEMAaTHKA KOTOPBIX
MpeacTtasj€Ha B IIporpaMMe KaHIUAAaTCKOI'0 dK3aMeEHa.

KoHTpo/IbHBIC BONIPOCHI /ISl IPOMEKYTOYHOM ATTeCTAlNH

1. OcHoBHble cBOiiCTBAa HEUTPHHO B paMKaX CTAHAAPTHOMH MO/IENN 31eMEHTAPHBIX YACTHI:
TEOPETHUYECKOE ONMUCAHUE HEHTPUHO; TPU MOKOJICHHS HEMTPHHO, YETHOCTD M 3apsI0BOE
CONPsDKEHHUE; peaKklMu c1aboro B3auMOACHCTBHS C y4acTHEM HEHTPUHO; peaKiluu,
HCTIOJIb3YEMbIE IIPHU PETUCTPAIIHH HEUTPUHO.

2. KanuOpoBoussiit npuHim. JIOKaibHbIE U I106a1bHble KaTHOPOBOYHbIE CHMMETPHH.
CronranHoe Hapylenue cummerpun. Mexanusm Xurrea.

3. XapakTepHCTHKH CTaHIaPTHOH MOJIEIH 3JIEMEHTAPHBIX YacThIl. OCHOBHBIE TIONI0KEHHS TEOPHH
MEKTPOCIa0bIX B3aUMOJACHCTBHH.

4. IlpuHuuIB! ONKCaHUs B3aUMoieHcTBHH. Pacnian MiooHa. Paccesnue HEHTPHHO Ha HJIEKTPOHAX.
[ IpubnnkeHne MallbIX SHEPrHii.

5. BoiHOBOE OnHCAHHE OCLMIUISIAN HEHTPUHO B BakyyMe. OCIMILIAINM TPEX THIIOB HEHTPHHO
¥ OrpaHuueHMs Ha KBaJpaThl Macc. OCUMIISILIMK U COOTHOILIICHHUE HEOTIPE/Ie/IEHHOCTEH.

6. TpakToBKa HEHTPHHHBIX OCIMILIALMH C TOMOIIBIO BOJIHOBBIX MAKETOB. Y PaBHEHHE IBOIIOIHH
JUI HEHTpUHO. PeakTopHbIe IKCIIEPUMEHTHI 110 OUCKY HEHTPHHHBIX OCIHIUIAIMA.

7. PacmpocTpaHeHHe HEHTPHUHO B CpeJIe U OCIM/LISALMH B BELECTBE. Pe3onancHoe ycHieHne
ocmusnuii: agppextT MuxeeBa—CMupHoBa—DBolib(penuITeiina. AcTpopu3HUeCcKHEe OLEHKH
BeIMUUHEI 2 dekTa.

8. Ammabaruueckoe npuOmkenwe. OCIMLISLIMH  HEHTPUHO B MArHUTHOM  TOJE.
AcTpodu3HuecKue OlIEHKH BeHunHbI 3¢ dexTa.

9. IT UHIIUIIBI aHATTM3a JAHHBIX M0 OCHHIUISLUSAM HEHTPHUHO: JHarpaMMa yIJIbl CMEIIUBAHUS ---
p
pasHuua KBaJpaToB Macc. OUEHKH OCUHIIISINN MPH MPOXO0XKACHHH HEHTPHHO CKBO3b 3eMITIO.

10. Ouncanue cranapruoit moznenn CosHI@a, CKOPOCTH OCHOBHBIX PEAKIMii M CHEKTP COTHEUHbIX
HeifTpuHo. TeopeTHyekue MOTOKU HEUTPUHO.

11. Onucanne S5KCIIEPUMEHTOB C COJIHEYHBIMH HEHTPHHO: XJIOPHBIIl SKCIIEPHMEHT, FajIueBbIe
SKCIIEPUMEHTBIL, JeTeKTopbl Kamuokanae u CynepkaMHOKaHe, HEHTpUHHAas 00cepBaTopHs B
Céndepu (SNO). Peruenue npo6ieMbl COTHEUHBIX HEUTPHUHO.

12. OueHky HEATPHHHBIX IPOLIECCOB HA IO3IHKUX CTAIUSX dBOIOLMH 38e3/1. [lepexon k paze
rpaBHTAL[MOHHOTO Kojutanca. OLeHKH HEHTPHHHBIX OTOKOB.



13. OcHoBHBIe HEHTPUHHBIE IPOLIECCHI, BIMAIOIIME HA JMHAMHUKY B3phIBa CBEPXHOBOIL. [ToHsTHE
HeHTpuHocheppl. CTaauy B3pblBa CBEPXHOBBIX U XapaKTepHbIE MOTOKH HEUTpUHO. OLEHKH
NoTOKOB i y3HOro GoHa HEHTPHHO OT CBEPXHOBBIX.

14. XapakrepucTuku HEHTPHHHBIX HMITYJIbCOB OT cBepXHOBOH SN 1987A. AHanu3 1aHHBIX
perucrpaniy HeUTpUHO. OLEHKH YaCTOTLI IIOSBJICHHS CBEPXHOBBIX U IUIAHUPYEMBIE
IKCIIEPUMEHTBI 110 PErUCTPallMi HEUTPUHHBIX UMITYJILCORB.

15. OcHoBHbIE HEHTPHHHO-A/IEPHBIE PEAKIIMK HYKIIEOCHHTE3a B CBEPXHOBBIX. CHHTE3 HJIeMEHTOB
TSKEIee JKenesa. bera-npouecchl, Kak HCTOUHHKH pacliipeHHs 000JI0YeK CBEPXHOBBIX.

16. XapakrepucTuka # OLEHKH HEHTPUHHBIX MPOLIECCOB B KOPE HEHTPOHHBIX 3Be3/. OCHOBHbIE
HEHTPUHHBIE IPOLIECCH] B s/Ipax HEHTPOHHBIX 3Be31. PeKUMBI OBICTPOro, CTaHIapTHOTO U
MEUICHHOI'O OCTBbIBAHHS HEHTPOHHBIX 3B€3/]. OLEHKH HEHTPHHHBIX IPOLECCOB MIPH
CBEPXTEKYYECTH HYKJIOHOB.

1'7. XapaxtepucTiKa OCHOBHBIX HPOLIECCOB FEHEPAM HEHTPHHO YIbTPABBICOKHX IHEPIHIL.
Bosmoxnbie actpodusnueckne 00bEKThL, TCHEPHUPYIOIIHE BEICOKOIHEPTHYHBIE HEHTPHHO.
Dddexr I'pelicena—73anennna—Ky3bMUHa H OrpaHHYEHHS HA SHEPTHH KOCMHUECKUX
HEWTPHHO.

18. Perucrpauys KOCMAYECKHX HEHTPHUHO CBEPXBBICOKHX dHEpruii. TeopeTHueckue
orpannyenus. [Ipuninnbr paboThl COBpEMEHHBIX TEJIECKOIOB JUISl PETUCTPALIMH HEHTPUHO
CBEPXBBICOKHX dHepruii. IlepBrie pesyinbrarsl okcrepumenta IceCube («km?»).

19. PaBnoBecuble nporeccs! cnaboro BzauMoeiicTeus. Temeparypa 3aKkanku HeHTPHHO U
2 peKTHBHAs TeMIlepaTypa PeJMKTOBBIX HEHTPUHO B HacTosmee Bpems. KocMosoruueckue
OTpaHHYCHHS HA MacCy HeHTpuHO. [ToHsATHE O CTEPUIBLHBIX HEHTPUHO.

20. IlepBrUHBIT HYKJICOCHHTE3 U OTHOIIEHHE TJIOTHOCTH GAPHOHOB K IIOTHOCTH (JOTOHOB.
KocMonoruueckne oleHKH YHCIa TUIIOB HEUTPHHO M OTPaHMYEHMs HA MACCY HEHTPHHO.
O1eHKH BO3MOKHOCTEH NPSAMON PErUCTPallMU PETMKTOBBIX HEHTPHHO.
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