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AHHOTANMA

Kypc "Teopusi cBepXHOBBIX 3BE3A" 3HAKOMUT C OCHOBHBIMH HAaOMIONATEIbHBIMH JAHHBIMHA O CBEPXHOBBIX
3Be3Jax, (PU3MUECKUMM CTAAMSMHU BCIBILIKHA CBEPXHOBOH, YPAaBHEHHMSAMHU DPAJUALMOHHON TMIAPOAMHAMMKH,
TUAPOJMHAMUYECKUMHU MOJEISIMA CBEPXHOBBIX Pa3HBIX THUIOB, YHHUKaJIbHON cBepXHOBOW 1987A B bonbpmom
Marennanosom OOnake, Teopuel CTpPOSHHS 3BE3]], UX IBOJIOIMEH IO CTAJUH MPEICBEPXHOBOM, QU3UKON U
MEXaHM3MaMH B3pbIBa CBEPXHOBBIX.

1. leau u 3apauu

Meap AUCUMNIMHBI
OCBOCHHE CTyJIEeHTaMHU (PyHIaMEHTAIILHBIX 3HAaHUH B 001acTH (PU3UKHN CBEPXHOBBIX 3BE3]l, METOJIOB UX
WCCIICZIOBAHMSI, a TAKXKEe 00NacTel MPakTUIeCKOr0 MPUMEHEHHS dTHX 3HAHHM.

3anayu QUCHUNIHHBI
*  ¢opmupoBaHue 0a30BBIX 3HAHHW B 00JMAcTH (PU3MKK CBEPXHOBBIX 3BE3]] KaK JWCIMIUINHBI,
HHTETpHUpYIOLIel 00mepHU3nIecKy o U 00IIETEOPETUIECKYIO MTOATOTOBKY (PU3UKOB M oOecrieunBaronen
TEXHOJIOTUIECKNE OCHOBBI COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeSTeIbHOCTH;

. ¢dbopMupoBaHHE OCHOBOIOJATAIONIMX 3HAHWH 10 THIPOJMHAMHKE, IEPEHOCY W3ITy4eHHs,
paaraMoOHHON THAPOAUHAMUKE, MOJICIIMPOBAHUIO KPUBBIX OJ€CKa M CIIEKTPOB CBEPXHOBBIX 3BE31, O
CIIOKHBIM (PU3UUECKUM IpOoIieccaM, IPOTEKAIOIINM IIPU B3PbIBaX CBEPXHOBBIX;

. (dopMHpOBaHHE MOJAXOJ0B K BBHIMIOJIHEHUIO HCCIEAOBAHUI CTYyJCeHTaMH B OONacTH (U3IUKU
CBEPXHOBBIX 3BE3/I B pAMKaX BBITYCKHBIX pa0OT Ha CTEIIEHh Marucrpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

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

Ko 1 HaumMeHOBaHKE KOMIIETEHINH WNnaukaTtopsl AOCTHKEHUS] KOMIIETEHIIUN
OIIK-1 Bnaneer cuctemoit pynnamenransueix |OIIK-1.1  3Haer w  cmocoOeH — HMCIONB30BaTh B
Hay4YHbIX 3HaHUH B o0acTu npo(ecCHOHAIIBHON  JEATENIBHOCTH  (yHIaMEHTAJIbHBIE
(u3MKO-MaTeMaTHYECKUX HayK Hay4HbIC 3HaHUS B 00JacTH (PU3NKO-MaTEeMaTHIECKUX HayK

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
UCCIICAOBaHMH B 00J1aCTH (POTOHUKH U ONITOMH(OPMATUKU

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2 Nmeet npeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOH JIeTENNLHOCTH, CIIOCOOCH

OIIK-2.3 Bnameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0afaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

Ha HayYHOM s13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3 CniocoOeH BRIOMpATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX

1 HOBBIX 3a14a4 B obmactu HpO(beCCPIOHaJIBHOﬁ
ACATCIIbHOCTU, YUUTbIBAsI OCOOEHHOCTH U
OrpaHu4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
pellieHUE MOCTABICHHOM 3a/1a4H, IPOBECTH (U3MKO-MaTEeMaTHICCKUX HAYK JUTS PEIICHUS TIOCTABICHHOM
aHaJu3 pe3yNbTara v MPEJCTaBUTh BBIBOJEI, 3aa4¥, (POpPMYIHPOBAHHUS BHIBOJOB M OIEHKHU MOJTYYCHHBIX
MPUMEHSS 3HAHUSI Y HABBIKK B 00JIACTH pe3yNbTaToB

(puzuKo-MaTeMaTHIECKUX HAYK U OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOWpPATh CIIOCOO
MH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX MPOBEACHUS HAYYHOI'O MCCIEI0BaHU

TEXHOJIOTU I

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIIeJOBAaHHN




[IK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BbIABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh |MaTeMaTUUecKue MOJCTH Ui ONHCAaHUS — H3y4aeMBIX
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAJIM3MPOBATh HayYHbIC MPOOIEMbI, 101y4ath ([IK-1.3 CrnocobeH NpUMEHATH TeOpeTHYecKHe H (WIIN)
HOBBIC HAYyIHBIC PE3YILTATHI OKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKM K KOHKPETHOM HAy4HOM
3aJaue U UHTEPIPETUPOBATH TIOJyYEHHbIE PE3YJIbTaThl

3. IlepeyeHb MVIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOXYJII0)

B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HaTh:
MECTO ¥ POJIb OOIIMX BOIPOCOB HAyKH B HAYYHBIX MCCIIEIOBAHHSX; COBPEMEHHbIE MPOOIEMbl (PU3HUKH,
XUMHH, MaTEMAaTUKU; TEOPETUUECKHE MoJieNn ()yHIaMEeHTaIbHBIX IPOLIECCOB U SIBIICHUH B (PU3HUKE U €€
IIPUIIOKEHUAXK; IPUHIUIBI CHMMETPUU U 3aKOHbI COXPAaHEHMsI; HOBEHIIME OTKPBITUS €CTECTBO3ZHAHUS;
MOCTAaHOBKY Npo0ieM (U3NKO-XHUMHUYECKOTO MOAEIUPOBAHUS; O B3aUMOCBS3SIX M (DyHIAMEHTaJIbHOM
€IMHCTBE €CTECTBEHHBIX HayK.

YMETb:
3(p(EeKTUBHO HUCIOIBL30BaTh HAa NMPAKTUKE TEOPETUYECKHE KOMIIOHEHTBI HAyKH: MOHATHSA, CY)KICHHS,
YMO3aKIIIOYEHUS], 3aKOHBI; TIPEACTABUTh NAHOPAMy YHHBEPCAJIBLHBIX METOIOB U 3aKOHOB COBPEMEHHOTO
€CTECTBO3HAHMS; a0CTParupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHHUM NMPHU MOAEIMPOBAHUU PEabHBIX
(U3NYECKUX CUTyaLuH.

BJIAJICTh:
IUTAHUPOBAaHUEM, ITOCTAaHOBKOW M 00pabOTKOW pe3ynbTaroB (M3WYECKOTO 3KCIIEPUMEHTA; HayuyHOU
KapTHHOM MHUpa; MaTeMaTH4eCKUM MOJETUPOBaHNEM (PU3MUECKHUX 3a/1ad.

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

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
| OcHoBHbIE HaOIIOATENbHBIE JAaHHBIE O | 4 )
CBEPXHOBBIX 3BE37aX
2 OcTrarky BCHBIIIEK CBEPXHOBBIX 1 4 2
3 3BE3IHOE BEIIESCTBO U M3ITyUYCHHE 2 4 3
4 VYpaBHEHHE NTEpEHOCA U3ITYUEHHS 1 4 2
5 ®opMHUPOBAaHUE CIIEKTPOB CBEPXHOBBIX 2 5 3
6 YpaBHEHUA paauanoHHON 1 4 3
TUJIPOAXHAMUKI
7 [IpencBepxHOBBIE 3BE3/IbI 2 4 3
] OcHoBHbIE q)HSI/IquCKHe cTajuu | 4 3
BCIIBIIIKH CBEPXHOBOMN
9 I'moponnHamMuueckue MOJIENH 1 4 3
CBEPXHOBBIX
10 MopenupoBaHue CBEPXHOBBIX Ppa3HbIX ) 4 3
TUIIOB
1 CeepxnoBas  1987A B bojbmom 1 4 3
MaremianoBom OGnake
12 Opouronus MACCHBHBIX 3BE3] /IO CTaflMM | 3 3
MIPEICBEPXHOBOI




I'paBuranmonneii  komwtamc.  OOmme

13 1 3 3
CBEICHUS
I'mpponunaMuueckas TeopHst

14 chepruyecKu-CUMMETPUIHOTO 1 4 4
IPaBUTALIMOHHOTO KOJUIAICa KEJIE3HBIX
snep

15 3amMenneHHbId MeXaHU3M HEUTPUHHOTO | 3 3
Harpesa

16 HeI‘/'ITpI/IHo—KOHBeKTUHBHLHZ MEXaHU3M 1 4 4
B3pbIBa CBEPXHOBOI

17 MaFHHTO-pOTaHI/IOIjHLIﬁ MEXaHU3M | 4 4
B3pBIBA CBEPXHOBOU

18 Cuenapuit POTALMOHHOTO  MEXaHH3Ma ) 4 4
B3pbIBa CBEPXHOBOH

19 AKeruHOHHo-CTp}:ﬁHHﬁ MEXaHU3M | 4 4
B3pPBIBA CBEPXHOBOU

20 BHeKTpOHHo—nosnTvaHHHﬁ MEXaHU3M 1 4 4
B3pbIBa CBEPXHOBOI
OBoOLUS  MaJOMAaCCUBHBIX 3BE3l C

1 o0pa3oBaHHEM OJMHOYHBIX ) 4 4
IIPECBEPXHOBBIX M B COCTaBE TECHBIX
JIBOMHEBIX 3BE3]1

22 |Tepmosnepnsiii B3peiB C-O siapa 3Be371b1 1 4 4

23 B3psIB cBepxHOBO# Thna la npu causHUN 2 4 4
JIBYX OCITbIX KapJIMKOB

Nroro yacos 30 90 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

225 4ac., 5 3au.eq.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennuii)

1. OcHoBHBIC HaOMIOAATENBEHBIC JAHHBIE O CBEPXHOBBIX 3BE3/1aX

[MpoucxoxeHre TepMuHa ""cBepxHOBbIE 3Be3/1bl". OCHOBHBIC HAOMIONATENbHbBIC TAHHBIE: CIIEKTPHI U
KkpuBble Oecka. Knaccudukanus cBepxHOBbIX. CTaTHCTHUKA BCIBIIIEK CBEPXHOBBIX.

2. OcraTKku BCIBIIIEK CBCPXHOBBIX

Ocrarky BCIBIIIEK CBEPXHOBBIX M HX SBOJIONMS. 3ajadya O CHJIBHOM B3phiBe. Moxenb craguu
JY4YHUCTOTO oxJakaeHus. ['anakruueckue cBepxHoBble. KpaboBuaHas TyMaHHOCTb.

3. 3Be3HOE BEIIECTBO U U3IIYUCHHE

OCHOBHBIC XapaKTePUCTUKU BEIIECTBA M W3NIydeHHs. [Iporecchl B3aMMOACHCTBHS HM3IYy4YCHUS WU
BemecTBa. KoapuImeHTsl MOmIOImEeH s, U3ITydaTeIbHOW CIOCOOHOCTH M paccestHus. JIokanbHoe
TEepMOJMHAMUYECKOE paBHOBecHe. VIOHM3alMOHHOE M CTAaTHCTHYECKOE PAaBHOBECHE 3BE3IHOTO
BCIECTBA. YPAaBHEHUE COCTOSIHUSI 3BE3AHOW IUIa3Mbl. Hempo3payHOCTh 3BE3JHOTO BEIIECTBA.
Yepennenue kodddurmenta nornomenus. PoccenannoBo cpennee.

4. YpaBHeHUE NIepeHoca U3JIyuyeHUs




BeiBox ypaBHeHMsi mepeHoca wu3nydeHus. OnThyeckas TONIIUHA M (YHKIUS HCTOYHUKA.
dopmanbHOE pelIeHHE YpaBHEHMs MEpeHOca. YpaBHEHHE IEepPeHOCa Uil YIIIOBBIX MOMEHTOB.
VYcnoue styauctoro  paBHOBecus. JludQy3uoHHBIA Tpenen W NPUONIKEHHE JTyYHUCTON
TEIUIONPOBOAHOCTH. BoTHOBOI Tiperert.

5. q)OpMI/IpOBaHI/IC CIICKTPOB CBCPXHOBBIX

dopMupoBaHue HENPEPHIBHOTO criekTpa. KodpduimeHT noniomeHus B JHHUH. YPaBHEHUE
nepeHoca /sl CBSI3aHHO-CBSI3aHHBIX MEPexoaoB. [lepeHoC M3IMydeHus B JIMHUH B PACIIHPSIOIIUXCS
armocgepax. Teopust Cobonena.

6. YpaBHEeHUs paJualliOHHON THAPOAUHAMUKH

PendaruBucTtckoe ypaBHEHHE TMEpEHOCA B COMNYTCTBYIOIIEM CHCTEME OTCUeTa. YPaBHEHHUS
paANalMOHHON THAPOAMHAMHKHK. YpaBHEHHUS paJAMAllMOHHOW THUAPOAMHAMHKHA B MOMEHTHOM
MpUOIIKEHNH. MHOTOTPYTIIOBOE MPUOIIKEHHE.

7. IlpencBepXHOBBIE 3BE3/bI
CrpoeHnre MPeNCBePXHOBBIX 3BE3/]. YCIOBHE YCTOMYMBOTO PABHOBECHS 3BE3/IbI.
8. OcHOBHBIE (hM3UUECKHUE CTAIUN BCIBIIIKA CBEPXHOBOM

MrHOBEHHBIN B3pbIB U MEUICHHOE BBIJICICHUE 3HEPrUU. BBIXOA yIapHOU BOJHBI HA ITOBEPXHOCTh
npeacBepxHoBoil. Bonna oxnaxxaenus u pekomOuHanuy. CBOHCTBa paguoakTUBHOTO pacnana Ni-56
=> Co-56 => Fe-56.

9. 'maponrHaMHUYeCKHE MOJIETH CBEPXHOBBIX

BrayTpenHsss u BHeUIHSS 3aAa4dl THAPOJUHAMUYECKOTO MOJAETHUPOBAHHSA BCIBIIIKH CBEPXHOBOM.
l'unponuuamMuyeckue MOACIH.

10. MoaenupoBaHue CBEPXHOBBIX PA3HBIX THIIOB

Ceepxnosble Tuna la. CeepxHoBbie Tuna Ib u Ic. CepxuoBeie Tuma IIL. CeepxHoBas 1993] B
rajaktuke M81.

11. CeepxnoBas 1987A B bonbsiiom MarennanoBom O6mnaxe

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

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

OO0mue cBeneHuss 00 DBONIOIMM MACCHUBHBIX 3Be3Zl. [IpWYWHBI TMOTEpH YCTOWYMBOCTH K
IPaBUTAIIMOHHOMY KOJUIATICY JKEJIE3HBIMH siipamu 3Be3l. /luarpamma meHTpajibHas TeMmIiieparypa -
LEHTPaJIbHAS INIOTHOCTh U YPABHEHUE COCTOSIHUS 3BE3/THOM IIa3MBbl.

13. I'paBuTanmoHHbIi Kosutaric. OOue CBeNeHUS

rpaBHTaHHOHHBIﬁ KOJUIAIIC: pPCiKUM CBO60,I[HOFO naacHus. ABTOMOI[GJ'IBHOC peumceHue 3aaadu o
rpaBUTallMOHHOM KOJLJIAIICE.

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



['paBuTanOHHBIA KOJUTallC JKesNe3HbIX saep. Hawanbnas cragus. Craausa HedTpuHOC(hEpHI.
I'paBUTalMOHHBIA KOJUIAIIC O M IOCJIE OTCKOKA. [MApONMHAMUYECKHMI MEXaHHM3M B3pbIBa
cBepxHoBoit Tumna II.

15. 3amenyieHHBIN MEXaHU3M HEHTPUHHOTO HarpeBa

Mexann3M HelTpuHHOrO HarpeBa. [loHATHE O paguyce HEUTPHHHOTO HarpeBa. XapaKTEPUCTHKHU
HEUTPUHHOI'O CUTHAJIA IIPY IPAaBUTALMOHHOM KOJUIAIICE.

16. HellTprHO-KOHBEKTHBHBIN MEXaHU3M B3pPbIBa CBEPXHOBOM

KonBeknusa. VYcimoBue KOHBEKTHBHOW HEYyCTOMYMBOCTH. BO3HMKHOBEHHME KOHBEKLIWHA BHYTPH
MPOTOHEUTPOHHOM 3Be31bl. KoHBekuus 32 GPOHTOM yAapHOW BOJIHBEI.

17. MarHuTo-poTallMOHHBI MEXaHNU3M B3PbIBA CBEPXHOBOU

Ponp MarHuTHOrO IO MW BpaliCcHusA 1IpU T'PABUTAIIMOHHOM KOJUIAIICC. I[H(l)(’pepeHuHaanoe
BpaliCHUEC U YCUJIICHUC MArHUTHOTO ITOJIA. MaFHI/ITO-pOTaI_II/IOHHa}I HCYCTOfIqHBOCTB.

18. CueHapuii poTalluOHHOTO MEXaHHU3Ma B3PbIBa CBEPXHOBOM

['paBUTAIMOHHBIA KOJIIAIIC BPAIIAIOLIETOCS KEJIE3HOro siapa 3Be3abl. OOpazoBaHHE M HBOJIOLHS
JIBOMHOM CUCTEMBI HEUTPOHHBIX 3B€31. B3phIB MaJIOMacCHBHOW HEUTPOHHOU 3BE3/1bI C KPUTUYECKON
Maccoil — HCTOYHUK SHEPTUU B3pHIBA.

19. AKKpELMOHHO-CTPYHHBIN MEXaHNU3M B3pbIBa CBEPXHOBOM

DBOIOIUS MacCUBHBIX 3Be3[ B uHTepBaie 25-100 macc ConHia. MexaHu3M IHCKOBOM aKKPEUHUH U
HelTpuHHOE oxJaxaeHue. DOpMUPOBaHKE PENATUBUCTCKUX CTPYH M B3PHIB CBEpXHOBOM. CBs3b C
SIBJICHUEM T'aMMa-BCIBIIIKH.

20. DAeKTPOHHO-TTIO3UTPOHHBIN MEXaHU3M B3pPbIBa CBEPXHOBOMN

Poxnenue 31eKTpPOHHO-TIO3UTPOHHBIX map. [loTepst ycTOMYMBOCTH K TPaBUTALIMOHHOMY KOJUIAICy
O4YeHb MAacCHBHBIMH 3Be3gamMu ¢ maccod cBbime 100 macc ComHia. ONeKTpOHHO-MO3UTPOHHBIHN
MEXaHU3M B3pbIBa CBEPXHOBOH.

21. DBoonus MaJIOMacCCHBHBIX 3Be3/] C 00pa3oBaHUEM OJUHOYHBIX MPEICBEPXHOBHIX M B COCTaBE
TECHBIX JBOWHBIX 3BE3/1

HaGmonennst cBepxHOBBIX THMa la W OrpaHWuYeHUs, HAKJIaJbIBAEMble MU Ha TPEICBEPXHOBHIC.
Oomonusi  MajgomaccuBHbIX (MeHee 10 macc ComHma) 3Be3s ¢ 00pa3oBaHHWEM OJUHOYHBIX
MIPEICBEPXHOBEIX U B COCTaBE TECHBIX JIBOWHBIX 3BE3I.

22. Tepmosinepnsiii B3psiB C-O sipa 3Be37b1

JBa pexxuma TepmosaepHoro ropenust C-O sigep: AetoHauus u Aednarpauns. TepMosiepHbId B3pbIB
C-O simpa ¢ yaHApaceKapoOBCKON Maccoi U ¢ cy0uaHIpacekapoBCKOi Macco.

23. B3pbIB cBepxHOBOI THNA la npu caustHUN ABYX OEJIBIX KapIUKOB

DBOJIONNS TECHBIX ABOMHBIX OeNbIX KapiauKoB. OCHOBHBIC CTAJMU CIMSHUS JBYX OCJIBIX KapiHKOB.
Tpynnoctu uzberanus oopazosanusi O+Ne+Mg 3Be31.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)



VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U 3KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Ceepxnosbie 3Be37b1 [ Texct]/U. C. llknosckwuii, -M., Hayka, 1966
2. Kypc obmeii actponomun [Tekct] / I1. . bakynun, 3. B. Konosuu, B. Y. Mopo3s - M.Hayka,1977
3. Kypc Teopernueckoii actpodpusuku [Tekcr] : yauedHOe mocobue / B. B. Cobones .— / 3-e u3n.,
nepepad. — M. : Hayxka, 1985 .— 503 c.
4. ®u3uKa yoapHbIX BOJIH U BBICOKOTEMIIEPATYPHBIX THApoanHamMuueckux sapnenuii [Texcr]/A. b.
3enpaoBuy, 1O. I1. Paitzep, -M., ®uzmariut, 2008
5. Teopus tarotenus u sBomonus 38e31 [ Teker]/S. b. 3enpaosuy, 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 m3x., crepeorurr. — 3-¢ us., nepepad. — M. : @usmarnur, 1986, 1988, 2003, 2006 .— 736 c.
®donp nuteparypsl Kadeaps
7. A.Muxanac "3Be3ausie atmocdepst”, Mup, Mocksa, 1982.
8. JL.A.JTannay u E.M.JInpmmn "Tuaponunamuka”, Hayka, Mocksa, 1986.
9. I.C.bucnoBarslii-Koran "®usnueckne Bopockl Teopun 3Be31H0 sBomonun’", Hayka, Mockaa,
1989.
10. A.B. 3acoB u K.A Iloctros. "O6mias actpodusuka”, Mocksa, @ps3uno, 2006.
11. B.C.Umumiennuk u JI.K.Hanexun "CeepxnoBas 1987A B bonbmom MaremranoBom O6iake:
HaOmonenwnst u Teopus”, YOH, Tom 156, ctp. 561, 1988.
12. B.C.mmienHuk "PoTanimoHHbIi MeEXaHN3M B3phIBa KOJJIATICHPYIOIIMX CBEPXHOBBIX U
IBYCTaIUHHBIA HEUTPUHHBIA CUTHAN OT cBepxHOBOI1 1987A B Bonbmiom Maremnanosom OOnake",
YO®H, 1.180, c.1121, 2010.

JlononHuTEIbHAS TUTEpATypa
1. A.V.Filippenko "Optical spectra of supernovae", Ann. Rev. Astron. Astrophys., vol. 35, p. 309,
1997.
2. E.Cappellaro, M.Turatto, D.Yu.Tsvetkov, et al. "The rate of supernovae from the combined sample of
five searches", Astron. Astrophys., vol. 322, p. 431, 1997.
3. W.Hillebrandt and J.C.Niemeyer "Type Ia supernova explosion models", Ann. Rev. Aston.
Astrophys., vol.38, p.191, 2000.
4. S.E.Woosley, A.Heger, and T.A.Weaver "The evolution and explosion of massive stars ", Rev. Mod.
Phys., vol.74, p.1015, 2002.
5. H.-Th.Janka "Explosion Mechanisms of Core-Collapse Supernovae", Ann. Rev. Nucl. Part. Sci., vol.
62, p. 407, 2012.
6. A.Burrows and D.Vartanyan "Core-collapse supernova explosion theory", Nature, vol. 589, p. 29,
2021

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

He ncnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

He ucnonszyrorcs.
9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)
CryneHT, W3ydalIui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIQJETh OONIUM TMOHSTHHHBIM

arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B Ppe3YyabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA AUCHUITINHBI,
YMETh IPUMCHATH ITOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.



VYeneniHoe OcCBOcHHME Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITeIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B pabodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceOsl:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy yueOHOro Marepuasna, IMOATOTOBKY OTBETOB Ha BOIIPOCHI, MpeIHA3HAYCHHBIX IS
CaMOCTOATEJILHOIO U3yUCHMUS];

— pelleHue 3a/1a4, IpeAIaracMblx CTyIEHTaM Ha JIEKLUAX U IPAKTUUYECKUX 3aHATUAX;

— Tpu HEOOXOAMMOCTH TIOATOTOBKY K HPAKTHYECKUM 3aHATHSM, KOJJIOKBHYyMaM, 3K3aMEHy H
I epeHIMPOBaAHHOMY 3a4ETYy.

[lokazarenem BiaJeHHs] MaTepHAIOM CIY)KUT yYMEHHE pewmarh 3afadd. s GopMHUpOBaHUS yMEHHS
MPUMEHATH 3HaHUS Ha NIPAKTUKE CTYJCHTY HEOOXOANMO peIaTh Kak MOYKHO OoJIbIIe 3a1ad.

BaxHo 10oOWTHCS MOHMMAaHMS U3y4yaeMOro Marepuaija, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAyeT OOpamiarbesi 3a KOHCYIbTalUAMH K
JIEKTOPY WJIU IPENOJaBaTeIN0, BEAYIIEMY NPAKTUIECKHUE 3aHATHS.

Bo3MoxeH nmpoMeKyTOUHBINH KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHMS 33a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA
npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
poeCcCHOHANBHOM e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIeIOBaHMi B 00J1acTH (POTOHUKHU M ONITOMH()OPMATHKU

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jactu cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEeMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UcClIeI0BaHUN

I[IK-1.2 CnocobeH BbIBHTaTb THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYeCTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
9KCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHHKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aj1a4ue ¥ HHTEPIPETUPOBATH MOTy4YEHHbIE PE3YIbTaThI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

B pesynbrare n3ydeHust AUCIUTUIMHBL « TeopHst CBEPXHOBBIX 3BE3/» 00yUarOIIUNACS TOJKEH:

3HATb:

MECTO ¥ POJIb OOIIMX BOMPOCOB HAyKH B HAYYHBIX MCCIIEIOBAHHSX; COBPEMEHHbIE MPOOIeMbl (U3HUKH,
XUMHH, MaTEMAaTUKU; TEOPETUUECKIE MOJieNn (DyHIaMEeHTaIbHBIX IPOLIECCOB U SIBIICHUI B (U3HUKE U €€
MIPUIIOKEHUAX; IPUHIUIIBI CHMMETPUU U 3aKOHbI COXPAaHEHMsI; HOBEHIINE OTKPBITUSI €CTECTBO3ZHAHUS;
MMOCTAaHOBKY Npo0ieM (U3NKO-XHUMHUYECKOTO MOAEITHPOBAHUS; O B3aUMOCBS3SX M (DyHIAMEHTaJIbHOM

eIMHCTBE €CTECTBEHHBIX HaYK.
yMeThb:

3(p(QEeKTUBHO HUCIOIBH30BaTh Ha MPAKTUKE TEOPETUYECKHE KOMIIOHEHTBI HAyKH: MOHATHSA, CY)KICHUS,
YMO3aKJIIOYE€HHS, 3aKOHBI; ITPEICTAaBUTh MAHOPAMY YHHUBEPCAIBHBIX METOAOB M 3aKOHOB COBPEMEHHOTO
€CTECTBO3HAHMS; a0CTParupoBaTbCsi OT HECYIIECTBEHHBIX BIMSHHUM NMPHU MOAEIMPOBAHUU PEaJbHBIX

(hM3UUECKUX CUTYyalnH.
BJIA/ETh:

IUTAHUPOBAaHUEM, IMOCTAaHOBKOW M 00pabOTKOW pe3ynbTaroB (M3WYECKOTO 3KCIIEPUMEHTA; HaydyHOU
KapTHHOM MHUpa; MaTeMaTH4eCKUM MOJEITUPOBaHHEM (PU3HMUECKHUX 3a/1ad.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO

C menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJe 3aHATUS WIH B KOHIIE 3aHATHUS 10 IPOUJEHHON TEME.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0y4yarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB B 9 ceMecTpe:
. OcHOBHBIE HaOIOIaTENIbHBIE TAHHBIE O CBEPXHOBBIX 3BE3/1aX
. @opMUpOBaHHUE CIIEKTPOB CBEPXHOBBIX
. PenaTuBUCTCKOE YpaBHEHUE NIEpeHOCA B COIIYTCTBYIOLIEH CUCTEME OTCUeTa
. YpaBHEHUS paiMAllMOHHON TMAPOAUHAMUKHI

1

2

3

4

5. OcHOBHBIEC (PM3NYECKUE CTAMH BCIBIIIKU CBEPXHOBON

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

7. TuapoIrHaAMUYECKHE MOZEIHN CBEPXHOBBIX

8. CepxHoBast 1987A B bonbimom Marennanosom O6make

9. CtpoeHue peJCBEPXHOBBIX 3BE€3]l. YCIOBUE YCTOWYMBOIO PABHOBECHS 3BE3/1bI
1

0. Ceepxnosbie Tuma la. CepxHosbie Tuna Ib u Ic

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

1. BeiBeCTH 30IMHITOHOBCKUH Tpe/ea CBETUMOCTH 3B€3/Ibl

2. IlpuMeHUTs BapUallMOHHBIA TPUHIINI K YCTOWIHUBOCTH 3BE3/IBI

3. OueHnTh XapakTepHOE BpeMs CBOOOIHOTO 1a/ICHHSI BEIECTBA MPU IPaBUTALIMOHHOM KOJUIArce

4. Haiitu ycrnoBMe KOHBEKTMBHOM HEYyCTOMYMBOCTH BEIIECTBA MpPH 3aMEAJIEHHOM MEXaHHU3Me
HEHUTPUHHOIO Harpesa

5. OueHuTh MaKCUMaJbHYIO OSHEPIHI0 B3phIBA HEUTPHUHO-KOHBEKTHMBHOTO MEXaHM3Ma B3phIBa
CBEPXHOBOU

6. Harmucats cucteMy ypaBHEHUH pagualiiOHHON THAPOANHAMHUKH.

7. Onwucars (GU3MYECKOE pa3IMyUe MEXJAy OCHOBHBIMH pEXHMaMU TOPEHHS: JeTOHAIMEH |
nednarpanuei.

8. Onucarh TUAPOIMHAMUYCCKAN MEXaHNU3M B3pbIBa CBEPXHOBOM Tuma I1.

9. SIBneHue rpaBUTALMOHHOIO KOJUIAICA KeJE3HbIX SAep: HadallbHas CTaausl, CTagusl HEUTPUHOCHEPHI.
I'paBUTaLIMOHHBIN KOJIJIAIIC A0 U ITOCJIE OTCKOKA.

10 OnrcaTh OCHOBHBIE CTAIMU CIUSHUS JIBYX OCNBIX KapIHKOB.

[MpumMepsl 3K3aMeHAIMOHHBIX OueToB B 10-0M cemecTpe:

buner 1.

1. Knaccudukaiusi CBEpXHOBBIX

2. HeliTpuHO-KOHBEKTUBHBIN MEXaHU3M B3phIBa CBEPXHOBOM

buner 2.

1. IlepeHoc n3iny4eHus B IMHUM B pacuupstomuxcs atmocdepax. Teopus CoboneBa
2. MarHuTo-poTaloHHbII MEXaHN3M B3phIBa CBEPXHOBOM

buner 3.

1. Bosna oxyiaXxaeHHsl 1 peKOMOWHAIINN

2. CrieHapuid pOTAIlMOHHOTO MEXaHU3Ma B3phIBa CBEPXHOBOM

buner 4.

1. ITprynHbI IOTEPH YCTONUMBOCTH K IPaBUTALIMOHHOMY KOJUIAIICY JKEJIE3HBIMU SIpaMU 3BE3.
2. Tepmosinepusiii B3pbIB C-O sipa 383761

buner 5.

1. I'paBuTanmonHsIi Komtarnc. O0Iye cBeIeHUS

2. B3phIB cBepxHOBOH THIIA [a IPY CIMSHUM JBYX OCIbIX KapJIHKOB

Kpurepun onennBanus



10 6ainos — (ITIPEBOCXO/IHO):

*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOH NMporpamMel, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEIEIbI;

. TOYHOE HCIOJIb30BAHWE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  OesympeuHoe BIAJICHUE HWHCTPYMEHTapHeM Y4eOHOW JUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;

. BBIP@XEHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPUYECKU peEIIaTh CIOXKHBIE NPOOJIIEeMBI B
HECTaHJAPTHOW CUTYyalUu;

*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JOTOJIHHUTENBHOHM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHO# mporpaMMOi TUCITUTUINHEI,

* yMEHHE OPUEHTUPOBAThCS B TEOPUAX, KOHIENIMIX M HAPABICHUAX 110 U3y4aeMOW NUCLIHIIIINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYYHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BIIAJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HayYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIeMBbl B HECTaHIAPTHOM
CUTyallUd B paMKax Yy4eOHOH MporpaMMmbl, IIOJIHOE YCBOEHHE OCHOBHOW M JONOJHHUTEIbHOM
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHOW POTpaMMO TUCTIUITITHBI;

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHHUIX 0 U3ydaeMOM
JTUCLUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMocCToOsTelbHas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3MPOBAaHHbIE, INTyOOKUE U MOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 0ObeMe
y4eOHON MpOrpaMMel;

*  HCIOJIb30BAHHE HAYYHOW TEPMHMHOJIOTMH, CTHIMCTHYECKH TPaMOTHOE, JIOTMYECKH IMPaBUIIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTAapHeM yueOHOW MUCLUILIHMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON NpOrpaMMel;

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLMIUIMHE U JaBaThb UM KPUTHUYECKYI OLIEHKY C IO3ULMHM TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPAaTOPHBIX 3aHITUSAX, CHCTEMaTHIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

* HUCIIOJIb30BaHHE HAyYHON TEPMUHOJIOTHH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MTPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHMCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAyYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTMOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCLUUTUIHHBL,

* yYMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocCTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

6 6aoB — (XOPOILO):



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

° HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU I'PaMOTHOEC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U MpOo(hecCHoHaIbHBIX 3a7a4; CIOCOOHOCTh CAMOCTOSITENILHO IPUMEHSTh THIIOBBIE PELICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAs CaMOCTOATENbHas palboTa Ha
MPAaKTHYECKUX, J1a0OPaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMIOBHIX OOCYXICHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HCIIOJIBb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PAMOTHOC, JIOTHUYCCKU IIPABUIIBHOC
H3JIOXKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOPUAX, KOHLCIINHUAX W HAIPABJICHHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;

*  caMmocToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHJAPTA;

* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  HCIOJIb30BAHME HAyYHOW TEPMHHOJIOIMH, CTUIMCTHYECKOE M JIOTHYECKOE W3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

* YMEHHE 0] pyKOBOACTBOM IpENoJaBaTelis pelarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABATeNs Ha IPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHUIX,
JOITyCTUMBIA YPOBEHB KYJIBTYPBI HCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCIHOJIb30BAHUE HAYyYHOH TEPMHUHOJIOIMH, U3JIOKEHHWE OTBETa HAa BOMNPOCHI C CYIICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. ciaboe BIaJICHUE WHCTPYMEHTapueM Yy4eOHOHM JUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUU
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLECHIUSAX W HANPABICHUSIX H3y4aeMOu
JUCIUTIINHEL,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HaHWS OTAEIBHBIX JINTEPATYPHBIX HWCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4YEeOHOH mporpamMmoin
JIMCLMILINHBI,

® HCYMCHUE HCIIOJIb30BATh HAYYHYIO TCEPMUHOJIOIMIO AJUCHHUILIMHBI, HAJIA4YUC B OTBCTC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMacCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHI UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHWH M KOMIIETCHIIUH B paMKax 00pa30BaTebHOIO CTaHapTa UK OTKa3 OT OTBETA.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Ipu mpoBeaeHnn sx3ameHa u MU PEPEHIIMPOBAHHOTO 3a4eTa olydaromemycs npegocrapisercs 30
MHUHYT Ha TOArotoBky. Ompoc oOywaromerocs 1o OwWjery He JO/DKEH IPEBBIATh JABYX
ACTPOHOMHYECKHX YacOB B YCTHOH W (MJIM) MMCbMEHHOHN Qopme.



