degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: Teopust CBEpXHOBBIX 3BE3]T
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kageapa TeopeTHuecKor acTpOPHU3UKH U KBAHTOBOM TEOPUH TIOJIS

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 30 gac.
cemuHapsl: 90 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka k sk3ameny: 30 yac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocrtaBui: B.IL. Y1pobun, a-p ¢us.-mar. Hayk

[Iporpamma obcyxieHa Ha 3aceflanny Kadeapbl TEOPETUIECKOH acTpOPU3UKU 1 KBaHTOBOHM Teopuu o 21.05.2020



AHHOTANMA

Kypc "Teopusi cBepXHOBBIX 3BE3N" 3HAKOMHUT C OCHOBHBIMH HaONIOAATENIbHBIMUA JAHHBIMH O CBEPXHOBBIX
3Be3Jax, (U3MUECKUMM CTaJMSIMHU BCIBILIKHA CBEPXHOBOH, YPaBHEHHSIMHU PaJUallMOHHON T'MIPOJUHAMHKH,
THAPOJMHAMUYECKUMHU MOJIEISIMU CBEPXHOBBIX PA3HBIX THUIIOB, YHUKAJIBHON cBepxHOBOM 1987A B Bompmiom
Marennanosom OOnake, Teopuel CTpPOSHHS 3BE3]], UX IBOJIOIMEH IO CTAJUH MPEICBEPXHOBOM, QU3UKON U

MEXaHM3MaMH B3pbIBa CBEPXHOBBIX.
1. leau u 3apauu

Meap AUCUMNIMHBI

OCBOCHHUE CTyACHTaMH (pyHIaMEHTAJIbHBIX 3HaHUI B 00JacTH (DU3UKU CBEPXHOBBIX 3BE3[l, METOAOB UX
HCCIIeJOBAaHMS, a TaKKe 00IacTel MPaKTHYECKOTro MPUMEHEHUS 3TUX 3HAHUI.

3agauu AU CHUILIHHBI

*  ¢opmupoBaHue 0a30BBIX 3HAHMW B 00JACTH (PU3MKKM CBEPXHOBBIX 3BE3]] KaK JUCIHMILUIAHBI,
WHTETPHUPYIOLIeH 00MePU3NIECKYI0 U 00IIETEOPETHYECKYIO MOJITOTOBKY (PH3UKOB M 00ECIIeUHBAIONIEH
TEXHOJIOTUIECKNE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeIbHOCTH;

. ¢opMupoBaHHE OCHOBONONATAIOUIMX 3HAHUH 1O TUAPOAWHAMUKE, MEPEHOCY H3IIyYeHuU,
paaranMoOHHON THAPOJUHAMUKE, MOJICIMPOBAHUIO KPUBBIX OJECKa U CIIEKTPOB CBEPXHOBBIX 3BE€3[, IO
CIIOKHBIM (PU3UUECKUM IpOoIieccaM, IPOTEKAIOIINM IIPU B3PbIBaX CBEPXHOBBIX;

. ¢dbopMupoBaHuE TMOIXOAOB K BBHIIOJHEHUIO HCCIEIOBAaHMH CTyIEeHTaMH B 00JacTd (U3UKU
CBEPXHOBBIX 3B€3[] B paMKaX BBIITYCKHBIX pabOT Ha CTENEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIKCHHUSA KOMIICTCHIIMH

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
mpo(eCCUOHANBHON  JIEATENBPHOCTH  (PyHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM sI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4yeckoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00nactu npodeccrnoHansHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajiady, MJIAHUPOBAThH
MyTH PELeHHs, Mpeiaratb U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIEHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara U IIPeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrocobeH TpuUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

[IK-2 CnnocoOeH caMOCTOSTEIEHO HITH B
Ka4yecTBe uJieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiuio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUILTHHBI 00y4YaronInecs J0KHBI

3HATb.




MECTO ¥ POJIb OOIINX BOIPOCOB HAyKH B HAYUHBIX MCCIIEAOBAHUAX; COBPEMEHHBIE MTPpoOneMbl (pu3nky,
XUMHH, MaTEMAaTUKU; TEOPETUUECKHE MoJieNr (D)yHIaMEeHTaIbHBIX IPOLIECCOB U SIBIICHUI B (PU3HUKE U €€
MIPUIIOKEHUAX; IPUHIUIBI CHMMETPUU U 3aKOHbI COXPAaHEHMsI; HOBEHIINE OTKPBITUSI €CTECTBO3ZHAHUS;
MOCTAaHOBKY Mpo0ieM (U3NKO-XUMHUYECKOTO MOJCIMPOBAHMS;, O B3aMMOCBS3AX U (yHAAMEHTAIbHOM
€IMHCTBE €CTECTBEHHBIX HayK.

YMETb:
3 (PEKTUBHO HCIOIB30BaTh HA NPAKTHKE TEOPETHUECKHE KOMIIOHEHTHI HAyKH: IOHSTHS, CYKICHUS,
YMO3aKJIIOYE€HHs, 3aKOHBI; NIPEACTaBUTh IaHOPaMy YHHBEPCAJIbHBIX METOJIOB U 3aKOHOB COBPEMEHHOTO
€CTECTBO3HAHMS; a0CTParupoBaThCsi OT HECYIIECTBEHHBIX BIMSHUM NPH MOJCTHUPOBAHHM peabHbBIX
(U3NYECKUX CUTyaLuH.

BIIAJIETh:
IUTAHUPOBAaHUEM, IMOCTAHOBKOW W 00pabOTKOM pe3yiasTaToB (DU3MYECKOrO 3KCIEPHUMEHTA; HAy4HOU
KapTHHOM MHUpa; MaTeMaTH4eCKUM MOJEITUPOBaHNEM (PU3MUECKHUX 3a/1ad.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJEeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| OcHoBHbIE HAOIIOATENbHBIE JAHHBIE O | 4 )
CBEPXHOBBIX 3BE37aX
2 OcTrarky BCHBIIIEK CBEPXHOBBIX 1 4 2
3 3BE3IHOE BEIISCTBO U H3ITyUYCHHE 2 4 3
4 VYpaBHEHHE NEpEHOCA U3ITYUEHHS 1 4 2
5 @opMHUPOBAaHUE CIIEKTPOB CBEPXHOBBIX 2 5 3
6 YpaBHEHUA paauanoHHON 1 4 3
UJIPOANHAMUKI
7 [IpencBepxHOBBIE 3BE3/IbI 2 4 3
] OcHOBHBIE (bI/ISI/I:IeCKI/Ie cTazuu | 4 3
BCIIBIIIKH CBEPXHOBOMN
9 I'moponnHamMuueckue MOJIENH 1 4 3
CBEPXHOBBIX
10 MopenupoBaHue CBEPXHOBBIX Ppa3HbIX ) 4 3
TUIIOB
1 CeepxnoBas  1987A B bonbimom 1 4 3
MaremianoBom OGnake
12 Opouonus MACCHBHBIX 3BE3 /IO CTafluM | 3 3
MIPEICBEPXHOBOI
13 I'paBuranmonnsiii  kommanc.  OGmume 1 3 3
CBEIIEHUs
l'upponuuamuueckas Teopus
14 chepruyecKU-CUMMETPUIHOTO 1 4 4
I'PaBUTALIMOHHOIO KOJUIAIICA JKEJIE3HBIX
anep
15 3aMeUIeHHBI MeXaHU3M HEUTPUHHOTO 1 3 3
Harpesa
16 HeﬁTpHHO-KOHBeKTVHBHLIP”I MEXaHU3M | 4 4
B3PBIBA CBEPXHOBOU
17 MaFHI/ITO—pOTaI_H/IOIjHHﬁ MEXaHU3M 1 4 4
B3pbIBa CBEPXHOBOH




18 Cuenapuit POTaLMOHHOTO  MEXaHH3Ma ) 4 4
B3pbIBa CBEPXHOBOI

19 AKeruHOHHo—CTpXIZHHﬁ MEXaHU3M 1 4 4
B3pbIBa CBEPXHOBOI

20 9JI€KTp0HH0-H03PITVp0HHBII71 MEXaHU3M | 4 4
B3pbIBa CBEPXHOBOI
DBOMIOLMSI  MAaJOMAacCCUBHBIX 3BE3ll C

71 o0OpazoBaHHEM OJTMHOYHBIX ) 4 4
MPEICBEPXHOBBIX M B COCTaBE TECHBIX
JBOMHBIX 3BE3[(

22 |Tepmosnepnsiit B3pbiB C-O simpa 3Be3/b1 1 4 4

23 B3peIB cBepxHOBOH TUIA la npu cussHUU ) 4 4
IBYX OCIBIX KapJIMKOB

Hroro yacos 30 90 75

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoéMKOCTb 225 yac., 5 3ad.en.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. OcHoBHBIEC HaOMIOAATENbHBIE JAHHBIE O CBEPXHOBBIX 3BE3/1aX

[Ipoucxoxnenue TepmuHa ""cBepXxHOBbIE 3Be3bl". OCHOBHBIC HAOMIONATENbHBIE TaHHBIE: CIIEKTPHI U
KkpuBble Onecka. Kiaccudukanus cBepxHOBbIX. CTaTUCTHKA BCIIBIIIEK CBEPXHOBBIX.

2. OcTaTKy BCIIBIIIEK CBEPXHOBBIX

OcTaTKu BCIIBIIIEK CBEPXHOBBIX M MX JBOJIOLMA. 3aZiada O CHIJIBHOM B3pbiBe. Monenb CTaIuu
Jy9UCTOTO OXJIaKAeHUs. [ anakTuueckue cBepxHoBble. KpaOoBuaHASI TyMaHHOCTS.

3. 3Be3qHOE BEIIECTBO U U3IIyUCHUE

OCHOBHBIE XapaKTEpUCTHKH BEIIECTBA M HU3IydeHus. [Iporecchl B3anMOACHCTBUSA H3ITydYEHHS H
BemecTBa. KoauimeHTsl Momiomenns, U3IydaTelbHol crnocoOHOCTH M paccessHud. JlokanabHOe
TEpMOAMHAMHYECKOE paBHOBecHE. VOHM3AaMOHHOE M CTATUCTUYECKOE PABHOBECHE 3BE3JIHOTO
BEILIECTBA. YPAaBHEHUE COCTOSHHs 3BE3IHOM IUIasMbl. Henpo3payHOCTh 3BE3IHOIO BELIECTBA.
Yepennenue koddduinenTa nornomeHus. PoccenanaoBo cpeaHee.

4. YpaBHeHUE NIEPEHOCA U3ITYyUEHUS

BreiBog ypaBHeHusi mnepeHoca wu3nydeHus. Onruyeckas TOMMMHA W (QYHKIWS HCTOYHHUKA.
dopmMabHOE pelleHUE YpaBHEHMs IIEpeHOca. YpaBHEHUE IIepeHoca Ul YIVIOBBIX MOMEHTOB.
VYcnoBue syunctoro paBHoBecus. [uddysnoHHBII mpenen UM OpUOMIDKEHHE  JTyYHCTON
TEIUIONPOBOAHOCTU. BonHOBOM npenen.

5. ®OopMUPOBAHUE CIIEKTPOB CBEPXHOBBIX

@®opmupoBaHHe HENPEPBHIBHOTO criekTpa. Kodh¢ummeHT moriomeHuss B JIHHUU. YpaBHEHHE
HepeHoca ISl CBA3aHHO-CBS3aHHBIX Iepexo/oB. IlepeHoc M3IIydeHUs B JIMHUHM B PACIIUPSIOIINXCS
armocgepax. Teopus Cobonena.

6. YpaBHEHUS paAuallMOHHON THAPOJUHAMUKHU




PenaruBucTtckoe ypaBHEHHE TMEpeHOcCa B CONMYTCTBYIOUIEH CHUCTEME OTCYEeTa. YpaBHEHUSA
pPaANalMOHHON THAPOAMHAMHUKH. YpaBHEHHUS paJAMAllMOHHOW THUAPOAMHAMHKHA B MOMEHTHOM
MpUOIIKEHNH. MHOTOTPYTIIOBOE MPUOIIKEHHE.

7. IlpencBepXHOBBIE 3BE3/bI
CrpoeHue MPeNCBePXHOBIX 3BE3/]. YCIOBHE yCTOMYHBOTO PABHOBECHS 3BE3/IbI.
8. OcHOBHBIE (hM3UUECKHUE CTAIUU BCIBIIIKA CBEPXHOBOI

MrHOBEHHBIN B3pBIB U MEIUICHHOE BBIIEJICHUE SHEPIHU. BBIXOJ yHapHON BOJIHBI Ha IIOBEPXHOCTH
npeacBepxHoBoid. BonHa oxnaxxnenus u pekomOuHanmy. CBOKWCTBa paguoakTUBHOTO pacrnana Ni-56
=> Co-56 => Fe-56.

9. 'maponrHaMHUYeCKHE MOJIETH CBEPXHOBBIX

BrayTpeHHsss ¥ BHEWIHASA 3aJayd TUAPONWHAMUYECKOTO MOJEIMPOBAHUS BCIBIIIKH CBEPXHOBOM.
l'unponuuamMuyeckue MOACIH.

10. MoaenupoBaHue CBEPXHOBBIX PA3HBIX THIIOB

Ceepxnosble Tuna la. CepxnoBbie Tuna Ib u Ic. CeepxHoBbie Tuma IIL. CBepxnoBas 1993]) B
rajaktuke M81.

11. CeepxnoBas 1987A B bonbsiiom MaremnanoBom O6mnaxe

Ceepxnosas tuna IIP 1987A: HabmtoneHust ¥ TEOpHS.
Cemecrtp: 2 (Becennuit)

12. DBoOIHS MACCUBHBIX 3B€3/l 10 CTAJANH MIPEICBEPXHOBOM

OOmme cBegeHus 00 SBONIOUUM MAaCCUBHBIX 3Be3[. I[IpHUMHBI [OTEpH YCTOHYMBOCTH K
I'pPaBUTALMOHHOMY KOJUIAICy »KEJI€3HbIMM siApaMH 3Be3A. Juarpamma LeHTpasibHas TeMieparypa -
LIEHTpaJIbHAS IIJIOTHOCTh M YPABHEHUE COCTOSIHHSI 3BE3THOM IIa3MBl.

13. I'paBuTanmoHHbIi Kosutaric. OOue CBeNeHUS

rpaBHTaHHOHHBIﬁ KOJJIAIIC: PCKHUM CBO60,Z[HOFO naacHus. ABTOMOI[GJ'IBHOC peuieHue 3aaa4du o
rpaBUTallMOHHOM KOJUJIAIICE.

14. TunpomuHamuueckass Teopus CHEpHUUCCKU-CUMMETPUYHOTO TI'PAaBUTALIMOHHOTO —KoJuIarca
KEJIE3HBIX SAep

I'paBUTAanMOHHBIA KOJIarC JkeNe3HbIX sijaep. HauanbHas cragus. Cragus HeHTpuHOC)EpHI.
I'paBUTaliMOHHBIN KOMIaic A0 M MOCIE OTCKOKA. [ MApOIMHAMUYECKHH MEXaHW3M B3pbIBa
cBepxHoBoi Tumna II.

15. 3aMeyieHHbII MeXaHNU3M HEUTPUHHOTO HarpeBa

MexanusM HeWTpuHHOro Harpepa. IloHsATHE O paguyce HEUTPUHHOIO HAarpeBa. XapakKTEpUCTUKHU
HEHUTPUHHOIO CUTHAJIA IPU T'PaBUTALlMOHHOM KOJUIAIICE.

16. HeliTprHO-KOHBEKTHBHBIN MEXaHU3M B3pbIBa CBEPXHOBOM

KonBeknusa. VYcioBue KOHBEKTMBHOW HEYCTOMYMBOCTH. BO3HMKHOBEHHME KOHBEKIIMH BHYTPH
MPOTOHEUTPOHHOM 3Be3/1bl. KoHBeKIMs 32 GPOHTOM yAapHOW BOJHBI.



17. MarauTo-poTallMOHHBIA MEXaHNU3M B3PbIBA CBEPXHOBOM

Ponb MarHuTHOrO MOJSI M BpalleHWs IpHU TIpaBUTALMOHHOM Koiutamnce. Juddepenumansaoe
BpAIlCHUE U YCUJIEHUE MarHUTHOTO IT0JI1. MarHUTO-pOTallHOHHAs HEYCTOWYUBOCTD.

18. CueHapuii poTallMOHHOTO MEXaHU3Ma B3pbIBA CBEPXHOBOMH

['paBUTAIIMOHHBIA KOJIJIANC BPAIAFOIIErOCs JKEJIE3HOTO sijpa 3Be3fapl. OOpa3oBaHWE W DBOIONUS
JIBOMHON CUCTEMBbI HEUTPOHHBIX 3Be3/. B3pbIB ManoMacCUBHON HEUTPOHHOM 3BE3/bl C KPUTHUECKOU
Maccoi — MCTOYHUK SHEPTUU B3PHIBA.

19. AKKpenoOHHO-CTPYHHBIM MEXaHU3M B3pPbIBa CBEPXHOBOI

DBONIOIUS MacCUBHBIX 3Be3[ B uHTEpBajie 25-100 macc Conama. MexaHu3M JAUCKOBOW aKKpelnH 1
HEUTpUHHOE oxJaxaeHne. POpMUPOBAHUE PESATHUBUCTCKUX CTPYH M B3PHIB CBEPXHOBOU. CBSI3b C
SIBJIEHUEM raMMa-BCIBIIIKH.

20. DneKTpOHHO-TIO3UTPOHHBIA MEXaHU3M B3pPbIBa CBEPXHOBOM

Poxnenue 3neKTpOHHO-NO3UTPOHHBIX Nap. IloTepss ycTOWYMBOCTU K I'paBUTALMOHHOMY KOJLIAIICY
OYeHb MAacCCHBHBIMH 3Be3famu ¢ Mmaccoil cBbime 100 macc ConmHia. DIEKTPOHHO-TIO3UTPOHHBII
MEXaHU3M B3pbIBa CBEPXHOBOMH.

21. DBomolnsl MAaTOMAaCcCUBHBIX 3Be3J]l ¢ 00pa30oBaHUEM OJMHOYHBIX MPEJACBEPXHOBBIX M B COCTaBE
TECHBIX JBOUHEIX 3BE3]

Habnronenust cBepXHOBBIX THNA la W OrpaHWYEHUs, HaKIaJbIBaeMble MMH Ha TPEJICBEPXHOBEIC.
Opomrorust  ManomaccuBHbIX (MeHee 10 macc ConHia) 3Be3n ¢ 00pa3oBaHHWEM OJMHOYHBIX
MPEJICBEPXHOBBIX M B COCTABE TECHBIX TBOMHBIX 3BE3]I.

22. Tepmosaepubiit B3peiB C-O siapa 3Be31b1

JIBa pexuma tepmosiiepHoro roperns C-O siiep: neroHanus U nedmuarpanus. TepMosaepHbIi B3pbIB
C-O simpa ¢ yaHApaceKapOBCKON Maccoil U ¢ CyOuaHIpaceKapoBCKO Macco.

23. B3pbIB cBepxHOBOI TuNa la npu ciaustHuy ABYyX O€JIbIX KapiIUKOB

DBOJIONHUS TECHBIX JBOMHBIX OCJIBIX KapiauKoB. OCHOBHBIC CTAaJIUH CIUSHHS ABYyX OCIIBIX KapiIHKOB.
Tpynnoctu uzberanust oopasopanus O+Ne+Mg 3Be3 1.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueGHast aymuTOpHs, OCHALLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM U SKPAHOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Ceepxnossie 3Be3abl [ Texct]/U. C. IlIknoBckwuii, -M., Hayka, 1966
2. Kypc obwieii actponomun [Tekct] / I1. . bakynun, 9. B. Konosuu, B. Y. Mopo3s - M.Hayka,1977

3. Kypc Teopernueckoit actpodpusuku [Tekcr] : yue6bHOe mocobue / B. B. CoboneB .— / 3-e u3n.,
nepepad. — M. : Hayxka, 1985 .— 503 c.

4. ®u3uKa yJapHbIX BOJIH U BBICOKOTEMIIEPATYPHBIX THApOoInHaMuueckux spnennii [Texct]/S. b.
3enpnoBuy, 1O. I1. Paiizep, -M., ®uzmariut, 2008

5. Teopus tarorenus u 3ponrorus 38e31 [Teker]/S. b. 3enpmouy, U. /1. HoBukos, -M., Hayka, 1971



6. Teopetnueckas ¢pusuka [Texer] : B 10 T. T. 6 : ['maponunamuka : y4e0. mocoOue It By30B : PEK.
M-Bom obOpazoBanus Poc. ®eneparnuu / JI. J1. Jlangay, E. M. JIudmmn ; nox pen. JI. I1. [TuraeBckoro
.— 5-e 3., crepeoTuil. — 3-€ u3l., nepepad. — M. : dusmarnut, 1986, 1988, 2003, 2006 .— 736 c.
7. 1.Muxanac "3Be3anbie atmocdepst”, Mup, Mocksa, 1982.

8. JL. A Jlannay u E.M.JInpmmn "T'uaponunamuka”, Hayka, Mocksa, 1986.

9. I.C.bucnoarsrii-Koran "®u3nueckue BOIpocsl TEOPUH 3Be31HOI 3Bomorun'", Hayka, Mockga,
1989.
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7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He ucnonesyrorces.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, M3y4aloUuii IUCHUIUIMHY, JAOJDKEH C OIHOM CTOPOHBI, OBJIAJETh OOLIMM IOHATUHHBIM
anmnapaToM, a ¢ Jpyroil CTOPOHBIL, JOKEH HAyUUThCS IPUMEHATh TEOPETUUECKUE 3HAHUS Ha MPAKTUKE.
B pesynerare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs PELICHUs Pa3IM4HbIX 3a/ady.

VYeneniHoe OCBOcHHE Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITeTIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B pabodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuaja, IOATOTOBKY OTBETOB Ha BONPOCHI, MPEIHA3HAYEHHBIX IJIs
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelleHue 3a/1a4, IpeAIaracMblx CTyIeHTaM Ha JIEKLUAX U IPAKTUUECKUX 3aHATUAX;

— TpU HEOOXOAMMOCTH TIOArOTOBKY K MPAaKTHYECKUM 3aHATHSAM, KOJUIOKBUYMaM, S5K3aMEHY U
I epeHIMPOBAHHOMY 3a4ETYy.

[loka3zarenem BiaieHUs] MaTepUANOM CIYXHT yMEHHUE pemiarh 3aaadd. Jias popMupoBaHUS yMEHHS
MPUMEHATH 3HaHUS Ha NIPAKTUKE CTYJCHTY HEOOXOANMO peraTh Kak MOYKHO OoJIbIIe 3a1ad.

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHM4YECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleXyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY WJIU TMPENOIaBaTeIN0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.



Bo3mokeH mpoMekyTO4HBIH KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMAaTUKOU 3aHATHIL.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kageapa TeopeTHuecKor acTpOPHU3UKH U KBAHTOBOM TEOPUH TIOJIS
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: B.IL. Y1pobun, a-p ¢us.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 SHaer © CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATENhbHOCTH  (PyHIaMEHTaTbHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCHOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIICZIOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoHaTbHON e TEIHHOCTH

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Crocoben aHanu3upoBaTh 3ajady, [JIAHUPOBATDH
MyTH peIeHus], MpeiaraTh U KOMOMHHUPOBATh CIIOCOOBI
peleHus

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IIPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMALMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B 00JacTu
(bHU3UKO-MaTEeMaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaudl, GOpPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHMUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pE3YIbTATC N3YUYCHUA JUCIIUITIINHBL <(TeOpI/I$I CBCPXHOBBIX 3Bé3,£[>) 06yqa10m1/11710;1 JOJIKCH:

3HAThb:

MECTO H POJIb OOIIMX BOIPOCOB HAYKU B HAYYHBIX HCCIIEAOBAHUSIX; COBPEMEHHBIC MPOOJIEMBI (PU3UKH,
XMMHUH, MAaTeMaTHKH; TEOPETHYECKHE MOAETH (DyHAaMEHTAIbHBIX IIPOLIECCOB U SBICHHUN B (DU3HKE U €€
MPWIOKEHUSAX; MPUHIUIIBEI CHMMETPUH U 3aKOHBI COXPAaHEHUS; HOBEMILINE OTKPBITHS €CTECTBO3HAHMS,
MIOCTAHOBKY IpoOsieM (U3MKO-XMMUYECKOTO MOJAEIMPOBAHUA; O B3aUMOCBA3AX U (pyHIaMEHTAIbHOM

€IMHCTBE €CTECTBEHHBIX HayK.
yMeTh:

3¢ PEKTUBHO KCIOIB30BAaTh HA MPAKTUKE TEOPETUUECKHE KOMIIOHEHTHI HAayKH: HMOHSTHS, CYXKICHHS,
YMO3aKJIFOYEHUS, 3aKOHBI; IIPEACTaBUTh [TAHOPaMy YHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOIO
€CTECTBO3HAHUS; abCTparupoBaTbCsi OT HECYIIECTBECHHBIX BIUSHUHA NMPH MOACITUPOBAHUU PEabHBIX

(U3NYIECKUX CUTYyalnH.
BJIaJIeTh:

IUIAHUPOBAaHHUEM, TOCTAHOBKOM M OOpabOTKOH pe3ynbTaToB (M3MUYECKOTO IKCIIEPUMEHTA; HayqHOMH
KapTHHOM MUpa; MaTeMaTUIeCKUM MOJCITUPOBaHIEM (PU3MUYECKHUX 3a/1a4.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMPOC B
HayaJie 3aHsTHs WIN B KOHLE 3aHATUS 110 IPOHIEHHOM TEME.

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /1J1 IPOBeJAeHHs POME:KYTOUHOI aTTecTaluu

o0yuaruuxcst

IlepeueHp KOHTPOIBHBIX BOIPOCOB B 9 cemecTpe:

1. OcHOBHEIC Ha6J'II-O,Z[aTeJ'IBHBI€ JAAaHHBIC O CBCPXHOBLIX 3BC31aX




2. ®OpMHUPOBaHUE CIIEKTPOB CBEPXHOBBIX

3. PensiTUBUCTCKOE ypaBHEHUE NIEPEHOCA B COILYTCTBYIOLIEH CUCTEME OTCUETa
4. YpaBHeHUs paIualliOHHON THIPOAMHAMHUKHU

5. OcHOBHBIEC (PM3NYECKUE CTAJMH BCIBIIIKU CBEPXHOBON

6. CpoiicTBa pagroaktuBHOro pacnana Ni-56 => Co-56 => Fe-56

7. T'uapoIHAMUYECKHE MOJEIHN CBEPXHOBBIX

8. CepxHoBast 1987A B bonbimom Marennanosom O6make

[Ipumeps! KOHTPOIBHBIX 3adanuii B 10-oMm cemecTpe:

1. BeiBeCTH 30IMHITOHOBCKUH Tpee CBETUMOCTH 3BE€3/Ibl

2. IlpuMeHUTh BapUallMOHHBIA TPUHIINI K YCTOWIHUBOCTH 3BE3/IBI

3. OueHuTh XapakTepHOE BpeMs CBOOOIHOTO 1a/ICHHSI BEIIECTBA MPU IPaBUTALIMOHHOM KOJUIAIce

4. Haiftu ycnoBHe KOHBEKTHBHOM HEYCTOWYMBOCTH BEIIECTBA IPH 3aMEIJIECHHOM MEXaHH3Me
HEUTPUHHOIO Harpesa

5. OUeHUTh MaKCUMAJIbHYI) JHEPrHI0 B3pblBa HEHUTPUHO-KOHBEKTHBHOTO MEXaHHU3Ma B3pbIBa
CBEPXHOBOMU

6. Harmucats cucteMy ypaBHEHUH pagualliOHHON THAPOAUHAMHUKH.

7. Omnucars (u3ndeckoe paszIuyhe MEXKAy OCHOBHBIMH pPEXHMMaMH TOpEHMS: JAeTOHanued u
nednarpanuei.

[Ipumepsl 3x3aMeHaIMOHHBIX OuseToB B 10-0M cemecTpe:

burer 1.

1. Knaccudukanus CBEpXHOBBIX

2. HeWTpuHO-KOHBEKTUBHBIN MEXAHHU3M B3pbIBA CBEPXHOBOM

burer 2.

1. Ilepenoc nznyyeHus B IMHUM B paciuupsromuxcs armocdepax. Teopust CoboneBa
2. MarHuTo-poTalMOHHbII MEXaHU3M B3pbIBa CBEPXHOBON

burer 3.

1. BonHa oxnaxaeHusi 1 peKoMOWHAINH

2. CueHapuii pOTallMOHHOTO MEXaHU3Ma B3pbIBa CBEPXHOBOI

burer 4.

1. Ilpy4nHBI NOTEPH YCTOMYMBOCTH K TPaBUTALMOHHOMY KOJUIAIICY JKEIE3HBIMHU SIIPaMH 3BE3]T
2. Tepmosinepnsiii B3pbIB C-O sapa 3Be31bl

burer 5.

1. I'paButanmonHsIi koiarnc. O0mme cBeeHUS

2. B3pbIB cBepXHOBOH THIIA |a IpU CIIMSHUM OBYX OEJBIX KapJIUKOB

Kpurepuu onieHuBanus
10 6amnos — (IIPEBOCXO/JHO):

° CUCTCMAaTHU3UPOBAHHBIC, I"J'IY6OKI/IC " IOJHBIC 3HAHUA 10 BCEM pasaciiaM y‘-IC6HOI>i mporpamMmmslI, a
TAKXXE 10 OCHOBHBIM BOIIPOCAaM, BBIXOAAIINM 3a €€ IPEACIIbI;

® TOYHOC MCIIOJIBb30BaHUC HaquOﬁ TCPMHHOJIOT U (B TOM 4YHCJIE Ha HWHOCTPAaHHOM }ISLIKC),
CTUJIMCTUYCCKU I'PAMOTHOC, JIOTUYCCKHU IMPABUIIBHOC U3JIOKCHUC OTBCTA Ha BOIIPOCHI;

. Oe3ynpedHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBL, YMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;

. BBIP&KCHHAs] CIOCOOHOCTh CAMOCTOATEIHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIeMbI B
HECTaHJapTHOH CUTyalluH;

* TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJIHMUTENBHOH JUTEparyphl, PEKOMEHIOBAaHHOMN
y4eOHON MPOrpaMMO TUCTIMITIIHEI;

®* YMCHHC OpPHUCHTHUPOBATHCA B TCOPHAX, KOHIUCIIIUAX W HAIIPABJICHUAX I10 I/I3y‘IaeM0ﬁ JUCHUIINIMHE U
AaBaTb UM KPUTHYCCKYIO OILICHKY, UCIIOJIb30BATh HAYYHBIC JOCTUKCHUA APYTUX JUCIHUIIINH,

*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTUUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, aKTUBHOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aaHuil.

9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBaHHbIC, TyOOKHE M MOJHBIC 3HAHMUS 110 BCEM pa3jieiaM Y4eOHOH mporpaMmabl;



. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BIAJCHUE MHCTPYMEHTApUEM Y4YEeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIB30BaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(ecCHOHAIBHBIX 33/1a4;

*  CIOCOOHOCTb CAaMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIE MPOOJIIEMBl B HECTaHAAPTHOM
CUTyallul B paMKaxX Yy4eOHOW TNporpamMMbl, IIOJHOE YCBOCHHE OCHOBHOMH U JONOJHUTEIbHOU
JUTEpaTyphl, PEKOMEHA0BAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUSAX IO H3y4acMOU
JUCLUIUIMHE U 1aBaTh UM KPUTHYECKYIO OLEHKY;

*  caMocTosATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATUSAX, TBOPUECKOE ydacThE B
IPYNIIOBBIX 00CYKACHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOTHEHHS 33 JaHHMH.

8 6amnoB — (IIOUYTHU OTIIMYHO):

* CHCTEMaTU3WPOBaHHbIC, IyOOKHE M IOJHBIC 3HAHUS [0 BCEM IOCTABICHHBIM BOIpOcaM B 00beMe
y4eOHOH MPOrpaMMbl;

*  HCIOJb30BAaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;

* BJIAJICHUE MHCTPYMECHTApHEM YUeOHOU IUCHUILIMHBI (METONAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTWH), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M PEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPEelIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOH MPOrpaMMbl;

*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEJIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOM
JUCUMIUIMHE W JaBaTh MM KPUTHYECKYIO OLIEHKY C IO3WIHUI TOCyJapCTBEHHOH wHIaeojoruu (1o
JUCLUIUIMHAM COLUAJIbHO-I'YMaHUTAapHOIO LIUKJIA);

* AaKTUBHAas CaMOCTOsTEeNIbHAs paboTa Ha MPAKTHYECKHUX, JTa0OPATOPHBIX 3aHIATUSIX, CHCTEMAaTHUECKOe
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

7 6anoB — (OYEHb XOPOLIO):

* CcHCTEMaTU3UPOBAHHbBIE, ITTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

* HCIIONB30BAHME HAYYHOW TEPMUHOJIOTHH (B TOM YHCJIE€ HA HHOCTPAHHOM SI3bIKE), IMHIBUCTUYECKH H
JIOTMYECKH MPAaBUIIBHOE M3JI0’KEHNE OTBETA Ha BONIPOCHI, YMEHHUE JeNIaTh 000CHOBAaHHBIE BBIBOIBI;

* BJAJCHHE MHCTPyMEHTapHeM y4eOHOW NUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IIOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHATBHBIX 3a1ay;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJILHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHON NpOrpaMMoit
JUCLUIUIMHBL,

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCLHUIUTMHE U JaBaTh UM KPUTHUECKYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAaKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMel;

*  HCHOJIb30BaHUE HEOOXOIUMOH HAay4YHOW TEPMHMHOJOIMH, CTHJIMCTUYECKH I'DAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCH], YMEHHE AeNIaTh 000CHOBAaHHbBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPo(ecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CAaMOCTOSATEIEHO MPUMEHSTh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTUHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPaTOPHBIX 3aHATUAX, MEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):

* JIOCTaTO4YHbIC 3HAHUA B 00beMe yueOHOM MPOrpamMMmBl;

*  HCHOJNB30BAaHME HAYYHOM TEPMHUHOJOTHH, CTHJIMCTHYECKHM TI'PaMOTHOE, JIOTMYECKH MpPaBHIBHOE
U3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHUE J€J1aTh BBHIBOIbI;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOQEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4€OHON MPOrpaMMbl;



* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTLTHHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCIUIUIMHE U 1aBaTh UM CPaBHUTEIBHYIO OLIEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAaKTHYECKUX, JIA0OPATOPHBIX 3aHATHSX, YYacTUE B TPYNIIOBBIX
00CYKIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHUS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTOYHbIM 00BEM 3HaHHI B paMKax 00pa30BaTeIbHOTO CTaHIapTa;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  HUCIOJIb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTHIMCTUYECKOE U JIOTMUECKOE H3JI0KEHUE OTBETa Ha
BOTIPOCHI, YMEHHE JEJaTh BBIBOABI 0€3 CYIIECTBEHHBIX OMINOOK;

*  BIQJCHUE WHCTPYMEHTapueM y4eOHOH IMCLMUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
CTaHAAPTHBIX (TUIIOBBIX) 3a71a4;

* yYMEHHE [0 PyKOBOJACTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

*  YMEHUE OpPUEHTUPOBATbCA B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOMU
JUCIUIUIMHE U 1aBaTh UM OLICHKY;

. pabora Tox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:

* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTaHIAPTA;

* 3HAHWE YaCTH OCHOBHOH JIMTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOM MPOTpaMMOi TUCIUILTHHBL;

*  HCHOJb30BaHUE HAYYHOH TEPMHHOJIOTUH, W3JIOKEHHE OTBETAa Ha BOIPOCH! C CYLIECTBEHHBIMU
JIUHTBUCTHYECKUMH U JIOTHYECKUMH OLIHOKAMU;

* cnaboe BiaJeHHE HHCTPYMEHTApHEM Y4YeOHOW IMCLUIUIMHBI, HEKOMIIETEHTHOCTh B PELICHUHU
CTaHAAPTHBIX (TUIIOBBIX) 3a7a4;

*  HEyMEHUE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLENLMSAX M HAIpPaBICHUAX H3ydaeMOU
JVCIUIUIAHBL;

* MACCHBHOCTH Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KUI YPOBEHDb KYJIBTYPhl HCTIONHEHUS
3alaHUN.

2 6amia — (HEYIOBJIETBOPUTEJIBHO):

* (parmenTapHbIC 3HaHU B paMKax 00pa30BaTeIbHOTO CTAH/IAPTa;

. 3HAHMUSA OTJEJBHBIX JINTEPATYPHBIX MCTOYHHMKOB, PEKOMEHIOBAHHBIX Yy4eOHOW IporpaMMoi
JVCIUIUIAHBL;

*  HEYMEHHE HCIIOJb30BATh HAYYHYH) TEPMHUHOJIOTUIO IUCLMIUIMHBI, HAJM4YWE B OTBETE TIPyObIX
CTHIMCTHYECKHX M JIOTUYECKUX OLIHOOK;

* TACCHUBHOCTbH Ha NMPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUAX, HU3KHH YPOBEHb KyJIBTYPbI HCIIOJIHEHUS
3aIaHUH.

1 6a1 — (HEYAOBJIETBOPUTEJIBHO):

* OTCYTCTBHE 3HAHUH M KOMIIETCHIMH B paMKax 00pa30BaTebHOIO CTaHAapTa UM OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBeaenun sx3ameHa u IudGepeHIUPOBAHHOrO 3adera olyyaromemycs npenocrasisiercs 30
MHHYT Ha mnoaroroBky. Ompoc oOyuwaromerocs 1o OujeTy He JODKEH IpeBhIaTh ABYX
ACTPOHOMHMYECKHX YacOB B YCTHOH M (MJIM) MMCBMEHHOHN Qopme.



