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AHHOTANMA

BonbmMHCTBO acTpOPU3MUECKUX 3a7ad MOXKHO DPAa3[JeluTh BCEr0 HAa 2 TeMbl — TEHEPALMI0 SHEPrHH U
00pa3oBaHNE HOBBIX 3JIEMEHTOB. [103TOMY MOHATHO, YTO Kypc ACTpOPHU3NUECKUN HYKICOCUHTE3 3aTparuBaeT
MHOT'H€ 3a/1a4¥ U3 3TUX JABYX T€M U OCHOBBIBAETCS] HA MHOTHX 3HAHUSX, ITOJYUECHHBIX B OaKanaBpuare.

[Toyuemy BHIMMOE BEIIECTBO BCEJIIEHHOW COCTOMT B OCHOBHOM M3 BOAODPOIA U Teiiusl, Kak 3aBUCUT paboTa
TEPMOSIIEPHOTO peakTopa B Heapax 3Be3l OT Macchl 3Be3[bl? Kakas CBs3b MEXIY paclpoCTPaHEHHOCTHIO
TSDKEJIBIX JIEMEHTOB, TAKMX KaK KaJMUH, PEIKUE 3eMIIM, IUIaTHHA U OOOJOYEYHOH CTPYKTYpOH aTOMHBIX
snep? W modeMy TMKM Ha KpPWUBOW paclpoOCTPAaHEHHOCTH JJIEMEHTOB JAByropoOni? Kakod Bkinam B
acTpopHU3NUECKUN HYKJICOCHHTE3 BHOCST O€Jble KapiIMKH, KpacHble THTaHThl U HEUTpoHHbIE 3Be31bl? U npu
4YeM TYT aKTUHUJb! U TPAaHCAKTUHUABL?

OTBeT Ha 3T M MHOTHE APYTrHe BONPOCH 0Opa30BaHMSA XMMHUYECKHX 3JIEMEHTOB B IPHUPOIC IAeT Kypc
Actpoduznueckuii Hykieocunres.

1. leau u 3apa4u

eap AUCUMNIMHBI
- OCBOCHHE CTyJAeHTamMHu (YHJAMEHTAIbHBIX 3HAHWHA B OOJIACTH HYKJICOCHHTE3a TSDKEIBIX SIep,
M3yYeHHE METOJOB WCCIICJIOBaHMSI ~ HYKJICOCHHTE3a B PA3IMYHBIX CIICHAPUAX, YHCICHHBIX CXEM
MOJICTTUPOBAHUSl HYKJICOCHHTE3a, a Takke o0JlacTeli MPaKTUYECKOTO NPUMEHEHUS IOIYYCHHBIX
PE3YIBTaTOB;

— ¢opMUpOBaHNE KauyeCTBEHHOH KapTHHBI 00pa30BaHMsA XMMHUYECKHX 3JIEMEHTOB M KiIacCH(UKAIu
OCHOBHBIX IIPOILIECCOB HYKJIEOCUHTE3a B IIPUPOJIE;

- (bOpMI/IpOBaHI/Ie HUCCIICO0OBATCIBbCKHUX HABBIKOB 1 CIIOCOOHOCTH IMPUMCHATH 3HAHUS HA MIPAKTUKE.

3agaum AUCHUILUITHHBI
. (dhopmupoBanne 0a30BBIX 3HAHWK B 00JacTH sAepHOW acTpou3HKH KaK JINCIUTUINHBI,
HUHTErpUpYyIOLIei 001e(U3nIecKyI0 U 00IIETEOPETHYECKYIO MOATOTOBKY (PU3HKOB M 00ECIIEeUNBaIOLICH
MaTeMaTHYEeCKHE OCHOBBI COBPEMEHHBIX HHHOBALIMOHHBIX Cep IesTeTbHOCTH;
. oOydeHHe CTYyICHTOB MpPUHIMIIAM CO3JaHUS MOJENeH HYKJICOCHHTE3a, NPUMEHEHHS HUX K
CYILECTBYIOIIUM M Pa3BUBAIOLIMMCS CIIEHAPUSAM 3BOJIOIMHA KOCMOJOTMYECKHX OOBEKTOB, BBISBICHHE
XapaKTEePUCTUK U KaHAJIOB PEAaKIUi, HanOoIee BAYKHBIX JIUISl UX PEIICHMUS;
* (QopMupoBaHNE METOIUYECKUX MPHUEMOB JUIsi BBHITOJHEHUS MCCIICAOBAHUI CTyIEHTaMHU B 00JacTh
AJIepHOI acTpO(PU3UKK B paMKax BBITYCKHBIX paOOT Ha CTENIEHb MarucTpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.1 ®opmynupyet B pamKkax 0003HAYCHHON MPOOJIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAaroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK peayn3alud MpoeKTa B ILeJOM H  IUIaH
KOHTPOJISI €T0 BHITOJTHEHUS

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajan3anuu

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMmu

VK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKkTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB




VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTUIO IS JOCTHKCHUS ITOCTAaBICHHOMN
3a/1auu

VK-3.2 ~ VuurpiBaeT B  CBO€H  cOUMAIbHOW U
po(eCCUOHANBHOMN AEATENbHOCTH HHTEPECH], 0COOEHHOCTH
MOBEICHUSI U MHEHUs (BKIIOYas KPUTHYECKHE) JIIOIeH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHUCTBYET, B TOM YHUCIIE
IIOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUN

VYK-3.3 CnocobeH mpeaBulieTh pe3yiabTarhl (TIOCIECTBHS)
KaK JIMYHBIX, TAK U KOJJICKTUBHBIX ACHCTBUI

VYK-3.4 CpnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenesnsaTh HOpY4YeHHUsl YiIeHaM KOMaH[bl, OpraHU30BaTh
00CyXIeHUE pa3HbIX UICH 1 MHEHUI

YK-4 CriocoGeH mpUMEHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIC TEXHOJIOTHH, B TOM YHCJIC
HAa UHOCTPaHHOM(BIX) sI3bIKe(aX), IS
aKaJIeMUYECKOro U MpoQecCHOHaTBEHOTO
B3aNMOJCHCTBUS

VYK-4.1 CriocobeH Bectd 0OMEH jenoBoil nHpopmanmeid B
YCTHOH U MHCbMEHHON (opMax Ha roCyIapCTBEHHOM SI3BIKE
Poccuiickori ®enepauuyd M HE MEHEE 4YEM Ha OIHOM
WHOCTPAHHOM SI3bIKE

VK-42 Bnageer HaBBIKAMHU, HCOOXOAUMBIMH IS
HalMCaHUs, IMHUChMEHHOTO TEpeBofla W PEeAaKTHUPOBAHUS
PasIUYHBIX aKaJIeMHYECKNX TeKCToB (pedeparoB, 3cce,
0030poB, cTareii u T.1.)

YK-4.3 Crniocoben MIPEJICTABISATh PE3yABTATHI
aKaJeMU4YecKoil W Mpo(decCHOHATIBHON IesITeIbHOCTH Ha
pas3INYHBIX Hay4IHBIX MEpOIPUATHSIX, BKJTIOYast
MEXKIyHapOAHbIC

VYK-4.4 CrocobGeH HCHOIb30BaTh COBPEMEHHBIE CPEACTBA
MH(QOPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U PO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HPUOPUTETHI COOCTBEHHOM JEATEIILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

VYK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBHOIO  pPa3BUTHS,  ONPEACsITh U
peann30BbIBaTh HPUOPHUTETHI COBEPIIEHCTBOBAHUS
COOCTBEHHOM IESTENBHOCTH

VYK-6.2 OueHHuBacT CBOIO JIEATEILHOCTh, COOTHOCHT IIEJH,
CHOCOOBI M CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3HMKO-MaTeMaTHYECKUX HAyK

pe3yabTaraMu
OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBFHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTe ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl M (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 NUmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHT
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoel
npoecCHOHaTBHON e TEBHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHanbHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

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




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH TpUMEHSTh 3HaHWST B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIEOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCTIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIE U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.3 CrpeMurcss K TOIY4YEHUIO HOBBIX 3HAHHMH,

poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOTyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTH4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
EITENLHOCTH

[IK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

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

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIBHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH ampoOanuio pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
MyOIMKaluK HAYYHBIX CTATEH U y4acTusi B KOH()EPEHIUSIX

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MprubOpamMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TTAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO

00opynoBaHUs (crierManu3upOBaHHBIX MIAKETOB
MPUKIIAAHBIX TPOTPaMM)
[K-3.2 Criocoben MIPOBOANTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOGHHS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATb.
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MECTO U pOjib OOIINX BONIPOCOB HAyKH B HAYYHBIX HCCIICTOBAHUAX;

COBpPEMEHHBIE MTPOOIeMbl PU3UKH, XUMHUH, MATEMaTHUKU;

TEopeTUYecKue MoJenH (PyHAaMEHTaIbHBIX NIPOIIECCOB U SBICHUN B (PU3MKE U €€ MPUIIOKEHUSX;
MPUHLUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;

HOBEWIIINE OTKPBITUS €CTECTBO3HAHUS;

[JcrocoObl pacuera CeYeHUH U CKOPOCTEH PeaKkMid Pa3InUHbIX TEPMOSACPHBIX PEaKIHii;
[/XapaKTepUCTUKH PA3IMYHBIX ACTPOPHU3UYECKHX IPOIECCOB, M BOSMOXXHOCTH PA3BUTHS Pa3IHMYHBIX
CLIeHapHeB 00pa30BaHUs XUMUYECKHX 3JIEMEHTOB.

YMETB:

[l 3¢ deKTUBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,

YMO3aKJIKOYCHHNA, 3aKOHBI;

[J paboTarh Ha COBPEMEHHOW BBIYMCIUTEILHON TEXHHUKE;

O
CUTYaLUiI;

a6CTpaFI/IpOBaTLC$I OT HCCYIICCTBCHHBIX BIIMSIHUN IIpru MOACIUPOBAHHUU PCAJIbHBIX (I)I/IBI/IIIGCKI/IX

[ TUIaHMPOBATh ONTHMAIIEHOE TIPOBEACHHUE PabOTHI;

[/oLIeHMBaTh M PACCUUTHIBATh CKOPOCTH TEPMOSAIEPHBIX PEaKIIHIA;
[Ipa3BUBaTh CIICHAPUH HYKJICOCUHTE3a, aICKBAaTHBIE (PU3NICCKUM yCIIOBUSIM;
[|peamu30BbIBaTh CIIEHAPHUH C TTIOMOIIHI0 MAaTEeMaTHUYECKUX MOJIETIEH;
[JpeliaTh ONUCHIBAIOLINE HYKIICOCUHTE3 YPABHEHUS U CUCTEMbI YPABHECHUM.

BJIAJIETD:




IUTAHUPOBaHUEM, TIOCTaHOBKOH M 00pabOTKON pe3ynbTaToB (PM3NIECKUX 3a71ad;
HaBBIKAMH CaMOCTOSITEIEHON pabOoThI B JIaOOpaTOpUH
MaTeMaTHueCKUM MOJICIMPOBaHHEM (PU3NUSCKHX 3a/1au.
Pa3IMYHBIMU METO/IAaMH BBIYUCIHUTEIBHOW MAaTeMaTHKA M SACPHON (PH3HMKH, TO3BOJSFOIIMMU
pemiats 3a1a41 acTpoYU3NUECKOro HYyKICOCHHTE3a.

U
0
U
0

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

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

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmern) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
SnepHast acTpou3nka M HYKICOCHHTE3.
1 4 SnepHbie >N0XU: OT B?nbmoro B3peia 2 4 4
10 HalluX THEH; OCHOBHBIE
xapakTtepucTuk ConHua
Hykneocunres Bo  BceneHHolh u
2 pacmpocTpaHEeHHOCTh ~ JJIEMEHTOB B 2 4 4
npupoze
3 MexaHu3Mbl o0pa3oBaHUsl HOBBIX ) 4 4
3JIEMEHTOB, TEPMOSIIEPHBIE PEaKIIH
4 TepmosiaepHble peakuM M TeHepauus ) 4 4
SHEpPIruu
5 CxopocTu peaxkiuu 2 4 4
6 Peaxmuu pacnaga u genenus 2 4 4
lTopenne remua, CNO-mukn. [openue
7 yrmepoga M KHCIOPOAA;  T'OpEHHeE 2 4 4
KpEeMHUS
8 Peakuuu nox nelicTBuEM HEUTPOHOB 2 4 4
9 S-mporecc 2 4 4
jo [|Fmpouecc —  B3pbIBHOE oOpa3oBaHue ) 4 4
TSIKEJIbIX JJIEMEHTOB
11 Krnaccuyeckre Moaenu HyKJI€OCHHTE3a 2 4 4
12 |[AuHaMHuYecKHe MOJAETH HyKJIEOCHHTE3a 2 4 4
13 |Cuenapuu r-mporiecca 2 4 4
14  |OcHOBHOI U AOMIOJHUTENBHBIN T-IIPOLIECC 2 4 4
15 FaHaKTI/I‘IevCKI/Iﬁ HYKJIEOCUHTE3 U BO3pPAcCT ) 4 4
Bcenennoit
Hroro yacos 30 60 60
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 2 (Becennuii)

1. Anepuas actpodmszmka u HykieocuHtes. 4 Snepreie 3moxu: oT bombmoro B3psiBa 10 Hammx
JHEl; OCHOBHBIE XapakTepucTuku ConHia




OCHOBHBIC TEHIICHIIMU pa3BUTHS sAepHON acTpodm3uku. OCHOBHBIE TIOHATHS W BEIIMYUHBL
MexaHu3M BhIpaOOTKH dHeprud B 3Be3fax. OCHOBHBIE XapaKTEPUCTHKH 3Be3ll. PoxkjeHue 3Be3fbl,
XUMHUYECKHUH COCTaB 3BE3I.

2. HYK.TIGOCI/IHTG3 Bo BcenenHoit u PacpoCTPAHCHHOCTD 3JICMCHTOB B IIPUPOAC

Knaccudurkanus (yHmamMeHTadbHBIX MPOLECCOB HYKJICOCHHTE3a JIETKUX M TSOKEIBIX 3JIEMEHTOB.
OOoiineHHble M30TOMbI. PacrpocTpaHEeHHOCTh 2JIEMEHTOB: a) CXeMa KpyrooOopoTa BeIIecTBa BO
BCEJICHHOM; b) HyKJeocHHTE3 B 3Be3Zle; C) BHIOPOC BELIECTBA MEXK3BE3IHYIO Cpely B KOHLE
IBOMIOLUH 3Be3/1bl; d) M3MEHEeHHe XMMHYECKOro cocraBa cpensl Bo Bceenennoil. Kiaccudukarus
MPOLIECCOB HYKJIEOCHHTE3a: KPUBAasi pacCpOCTPAHEHHOCTH U KapTa sJep.

3. MexaHu3MEl O6pa3OBaHI/I$I HOBBIX 2JICMCHTOB, TCPMOAACPHBIC PCAKIIUA

SnepHble peakluy, B T.UMCIIE NPU HU3KUX SHEPTHSX; SKCIEPUMEHT, TEOPHs; AJCPHBIC PEaKIUH U
HYKJIGOCUHTE3 IIPU HU3KUX DHEPrusiX; COCTAaBHOE S/APO, SJIEPHbIE IIMPHUHBI, CEYCHHUE PpEaKluy;
HEPE30HAHCHOE CEUCHUE 3aXBaTa HEUTPOHA; HEPE30HAHCHOE CEUEHHE B3aHUMOJACHCTBHS 3aps’KEHHBIX
YacTHUIl; pe30HaHCHbIe ceueHwus, popmyna bpelita-Burnepa; Acrpodusuyeckuii dakrop, ckopoctu
MPSIMBIX U OOPaTHBIX PEAKLU, IOPOTOBBIE PEAKLINH.

4. TepMosI;[eprIe PCaKIu U reHepalus SHCPrunu

Kunemaruka sIepHBIX peakiuil; SHEPrUs CBA3M ATOMHBIX SAEp - OMHMCAHHME, TEOPUHU, PACUETHI;
MaccoBble (HOPMYIIBI M MOAEIH; SHEPTHS CBSA3U U 000JI0YeHHAsT MOJIEIb SIIPA.

5. CkopocTH peakiuu

Ponb MaccoBbIX Mojienieli B pacueTe CKOPOCTEH SIepHBIX peakiuii. TepMosiiepHble peakiuu: OOITHiA
(dbopmasu3M pacuera CKOPOCTEH peakUuui, YCPEAHEHHBIX 0 MaKCBEJUIOBCKOMY CIEKTpY; IMOHITHE O
Teopun Xaysepa-Demidaxa; CKOPOCTH MPSAMBIX U OOpATHBIX peakiuil; aHATUTHYECKHE (OPMYIIBI
JUISL TEPMOSIICPHBIX peakiuil. Tabmuis! 1 0a3bl JaHHBIX.

6. Peakuuu pacnana u qeineHust

PaguoakTuBHBIN pacnan, anbda —pacnaz, Oera-pacman u cinadble B3aMMOJECHCTBUS, OeTa-CHEKTPHI,
BIIMSHHE KYJOHOBCKOTO TOJSA; cuioBasg (yHKuus Oera-pacrana, 3amas3[bIBaloIlUe IPOLECCHI,
¢doropeakuuu u JICIIEHHE AJiep; CIIOHTAHHOE, BBIHYKJICHHOE H 3ala3[bIBalollee JICICHMCE;
pacripeneneHue sep — MPOAYKTOB JAEJCHUS; Oapbepbl JAENECHUS M IMapaMeTp ACIMMOCTH;
PaaVOaKTHBHBIE PSJIBI U CHHTE3 TPAHCYPAHOB.

7. Topenue renusi, CNO-nuki. [opeHue yrepoaa u KUCIIopoJa; TOpeHne KpeMHUS

TepMosiiepHOE TOPEHME, IUKIIBI.
T'openne Bogopona. [IpoToH-IpOTOHHAS LETIOUKA, BETBIEHUE, SHEPTOBBIJECIICHHUE.

Iopenne renmst. CNO-uukn, Ne-mukn u Mg-Al-nukn. [openne ymepona u kucinopona. lopenue
KpPEMHHS.

PaBHOBeCHbIE MpoLIeCcChl U IIPOLIECCHI B3PIBHOI'O TOPEHMUS.

8. Peakuuu nop geiicTBeM HEUTPOHOB

O0pa3oBaHre XUMHYECKHX 1eMeHTOB 3a FE-nnkom.

Peaxkunu nox neldicTBUEM HEUTPOHOB: YCIIOBUSI IPOTEKAHHUS, IPEAEIIBHBIE CIIydaHu.
CBs13b 000JI09€YHOM MOZIEH M PACIIPOCTPAHEHHOCTH IEMEHTOB B IIPUPOJIE.

S, I- TIPOIIECCHI; “UUCTHIE” I- U S- JIEMEHTHI, IKPAaHUPOBKA.

9. S-mpouecc

OO0pa3oBaHue IEMEHTOB TKETIee JKeNe3a; MeUICHHbIH S-mporiecc.



YcioBus poTeKaHUs U 00OTaIeHIS MEX3BE3HON CPEeIbl; cXeMa 00pa30BaHUs 3JIEMEHTOB; TEOPHS,
MOJIENIM, TOYHOE pEIIeHUE ypaBHEHW S-TIporiecca; MCTOYHHKH HEHUTPOHOB; 3aBUCHMOCTH N OT
MaccoBOTIo 4ucia A.

10. r-mporiecc — B3pbIBHOE 0OPA30BAHME TSKEIBIX DIIEMEHTOB

[TpuHIMIMaTbHBIE OTIMYMSA OT S-IPOLIECCA, CXOACTBO; HMCTOYHUKM HEHTPOHOB HpU OBICTPOM
HyKJIeOCHHTe3€; 3-anbpa peakuus; CBs3p DHHTPONMM U 3aPOMBILIEBBIX SAEP; MEXaHU3MBbI
o0oramieHus TSHKEIBIMU 3JIEMEHTaMH MEX3BE3IHON Cpebl.

TouHoe perieHne ypaBHEHHH r-nipoiecca; 00bsICHEHNE HaOII0AAEMBIX PACIPOCTPAHEHHOCTEH.

11. Knnaccnueckue Mofienu HyKJI€OCHHTE3a

Craruyeckue MOAEIH, TOHATUE TPACKTOPHIA; MPpobIeMa 3apOABIIEBhIX AP U HICTOYHUK HEHTPOHOB;
MOJIENIN:  CTAIlMOHAPHBIM TOK sjAep, Cyleprno3umus Tpaekropui; JIBe cragum ObICTpOro
HYKJIEOCHHTE3a.

12. lunaMuuecKre MOJIENIM HYKIICOCUHTE3a

Kunernueckass Mozmenb — TOJNHAs CETKa SJEPHBIX PEakIUif; MepexofHbIe MPOIECChl; Mpodiaema
3apOJIBIIIEBHIX S/Iep U UCTOYHHUK HEHTPOHOB; YHCIIEHHOE pellieHre YpaBHEHUH HYKJICOCUHTE3a; Ty Th
r-rporecca u (OpMUPOBAHNE TTMKOB HA KPUBOW PACIPOCTPaHEHHOCTH.

13. Cuenapuu r-poriecca

OCHOBHas KOMIIOHEHTA R—npouecca; HYKJIICOCUHTEC3 IIpHU OONIBIIMX 3HAYCHHAX OHTPOIINH,
KI/IHOHOBaH, CIIMAHUC HeﬁTpOHHbIX 3BE€3]] B TECHBIX JIBOMHBIX CUCTEMAX; [KCThI; POJIb ACJICHUA,
CBCPXTSAKCIIBIC 3JICMCHTHI.

14. OCHOBHOH M TOTIOTHUTEILHEIH I-TIPOIECC

Cnabas xomnoHeHTa R-mporecca; ropsuuii BeTep Haj MOBEPXHOCTHIO HEWTPOHHBIX 3BE3M; B3PBIBBI
cBepxHoBbIX: CH1a, kommancupyromume cBepXHOBbIE 1 HEUTPUHHBIM HYKJICOCHHTE3: POJIb HEUTPHUHO
B 00pa30BaHUM TSKEIIBIX HJIEMEHTOB.

15. T'anakTrueckuii HyKJI€OCHHTE3 U Bo3pacT BeenenHoi

lNanaktuyeckuii Hykneocunres no daynepy. IKCIOHEHITUATHHBIA U PAaBHOMEPHBIN HYKJIEOCHHTES.
Bumsinue Benbliek cBepXHOBBIX. [Tapbl KOCMOXPOHOMETPOB U BO3pacT BeeneHHoM.

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. O6mmii kypc pusuku [Tekcr] : 8 S T. T. 5 : AtomHas u sinepHas ¢usuka / . B. CuByxuH -
M®wuszmariaur : MOTH,2002, 2006,2008

2. SInepuas ¢usuka [Teker] : yueb. mocodwue aist By3oB / 0. M. Illupokos, H. I1. FOaun .— 2-e u3s.,
nepepad. — M. : Hayka, 1980 .— 727 c.

3. Cuntes anemenToB Bo Beenennoii [Teker]/S. M. Kpamaposckuit, B. A. Yeues, -M., Hayxka, 1987

4. Actpodusuueckue hopmynsl. PykoBonctBo mist ¢puszukoB u actpodusukoB [Texct]. Y. 1/K. Jlenr ,
-M., Mup, 1978



5. Nmxanos, b.C., KanuronoB .M., Tyteins U.A.. Hykneocunres Bo Beenennoii. — M., MI'Y, 1999.
6. Jlyukos, Utonun - koucnekt Jekiuit MUDU: snepuas actpodusnka
7. Slnepnas actpodusuka. - cOOpHHK cTaTeii mof pen. baphca.

JomnonHurenbsHas auTeparypa

1. IlepBeie Tpu MuHYTHI : COBpeMEHHBIH B3IIsIT Ha ipoucxoxaeHrne Beenennoit [Texct]/C. Baiinbepr ,
-M., Dueprouszaar, 1981

2. SInepuas ¢usuka [Tekcr] / U. B. Pakobonbckas ; mox pea. B. A. Ileryxosa - M.131-B0 Mock.
yH-Ta,1981

3. Oxynb JI.b.CoBpemeHHOE cocTosiHUE (PU3MKU 3JIEMEHTAPHBIX YaCTHULl. Ycrexu (PU3NIeCKUX HayK.
1998 . Tom 168. Ne 6. C. 625-628. (anektp. Bepcus: http://www.ufn.ru).

4. I'muz0ypr B.JI. Actpodusuka KoCMHUUECKHX JTy4ell (ucTopus U oouuii 0630p). Yenexu pu3ndecKux
Hayk. 1996 1. Tom 166, Ne 2. C. 169-183. (anexTp. Bepeust: http://www.ufn.ru)

5. IlepBeie Tpu MunHyTHI : CoBpeMeHHBIH B3I Ha poucxoxkaenne Beenennoii [Texker] / C.
BaiinGepr ; nep. ¢ anri. A. B. bepkosa ; ox pen. f. b. 3enpnoBuua .— [Hayunoe uzn.] — M. :
Oneprousaar, 1981.

6. bop, Motrenncon T.1 CTpykTypa aTOMHOTO. Aipa

7. B.Jonpaanckuii u np. OCHOBBHI siiepHO# pusuku u Texuuku. MUDOU 1974

8. Kpusoxarckuii, Pomanos. [lonyueHne TpaHCYpaHOBBIX 3JIEMEHTOB.

9. PybakoB B.A.Du3muka yacTuil 1 KOCMOJIOTHU: COCTOSIHUE M HAACKABL. YCIeXH (PU3NUecKuX HayK.
1999 1. Tom 169. Ne 12. C. 1299-13009. ( http://www.ufn.ru).

10. @aynep, V. YOH - 1985, 1. 145

11. Ummennuk, Hanéxun, YOH - 1988 T. 156

12. Arnould, Takahashi. Nuclear Astrophysics, 1999 Rep.Prog.Phys. 62

13. Yeues, Kpamaposckuit. YOH - 1981 , 1. 134

14. Fowler, W. Royal Astronomical Society, Quarterly Journal, vol. 28, 1987, p. 87-108.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://www.ufn.ru

JIN.MAIIOHKNHA http://www.astronet.ru/db/msg/1171220

B.H.PbI’KOB http://www.astronet.ru/db/msg/1168075

0.5 1IEHMOHXKEBUY  http://www.astronet.ru/db/msg/1168026
http://www.astronet.ru/db/msg/1202873
http://nucastro.org/tables.html
http://nuclphys.sinp.msu.ru/fission/index.html
http://nuclphys.sinp.msu.ru/nuclsynt/
http://www.scientific.ru
http://www-sk.icrr.u-tokyo.ac.jp/sk/index-e.html
http://www.nucastrodata.org/datasets.html
http://www.astro.ulb.ac.be/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Z0OMm — UHCTPYMEHT NPOBEJICHUS CEMUHAPOB.
9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CTyIeHT, U3ydaroluil Kypc acTpopHU3UIeCcKOro HyKI€OCHHTE3a, JOJDKEH C OJHOH CTOPOHBI, OBIA/ETh
OOIIUM MOHATUIHBIM aNIapaToM, a C IPyroi CTOPOHBI, JIOJDKEH HAYYUThCS MIPUMEHSTh TCOPETHYECCKHE
3HAHMA Ha MIPAKTHKE.



B pesynbrare u3yueHus] AMCUUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIE IOHATHS HYKJIEOCHHTE3a;
THIBl SAEPHBIX PEaKIUi, YCIOBHS, OIPEAETAIONME BO3MOKHOCTh HYKJIEOCHHTE3a, OCHOBHBIE
acTpo(U3NUECKUE CLICHAPHHU, B KOTOPBIX 00pa3yloTCs HOBbIE XMMUYEKHE 3JIEMEHTHI; YMETh PUMEHSTh
YHUCJIEHHBIE METOABI JUIsI MOAEINPOBAHUS MPOLIECCOB, IPUMEHATH MOJYUYCHHbBIE 3HAHMS IS PEIICHUA
pas3IMUHBIX aCTPO(YU3NIECKUX 3a7ad.

OCHOBHBIMH ~ METOZAaMH  acTpo(hU3MUYECKOr0  HYKJIEOCHHTE3a  SBISAIOTCA  MareMaTrudecKoe
MOJEJIUPOBAaHUE M UYWUCIEHHOE pEUIEHWE CUCTEM HEJIMHEMHBIX YpaBHEHHUM, OIUCHIBAIOIIUX
HYKJIEOCHHTE3.

VYeneniHoe 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TPpUBEACHO MHMHUMAJIBbHO HeoOXoauMoe BpeMsi s paboThl CTyOeHTa Haja TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJISI CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPKACHHI, CBOICTB;

— pelueHue 3aaad, MPeAJaraéMbIX CTyIeHTaM Ha JIEKIUAX U MIPAKTUUYECKUX 3aHATHIX,

— IOATOTOBKY K KOJUIOKBHYMaM, 3K3aMEHY.

PykoBOACTBO ¥ KOHTPOJL 3a CaMOCTOSTENBHOW pabOTON CTy[AeHTa OCYIIECTBISETCS B (dopMme
WHIUBUAYAJIbHBIX KOHCYIBTALIUH.



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

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: W.B. Ilanos, n-p ¢u3.-mMart. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGeH ynpaBisiTh IPOEKTOM Ha BCEX
JTanax ero peajin3anuu

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH

paboToii KOMaH/ kI, BEIPaOaThIBas KOMaHTHYIO
CTpPATEryio AJsl JOCTHKEHHS MTOCTaBIEHHON
3aJa4u

VYK-3.1 Opranmzyer U KOOPAMHHUPYET PaObOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTMBHOMY MPEOJOJICHUIO
BO3HMKAIOIINX PA3HOIIACHI U KOH(IMKTOB

VK-3.2 YunureiBaeT B cBOCH COIMaJIbHOH u
poeCCUOHANTBHON JeSTENbHOCTH UHTEPECH], 0COOCHHOCTH
MOBEACHUS M MHEHHs (BKJIIOYAas KPUTHUYECKHE) JIIOAEH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHCTBYET, B TOM YHUCIIEC
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JCHCTBUIA

VYK-3.3 Cnocoben npeaBuieTb pe3yibTarhl (TMOCIEICTBHA)
KaK JIMYHBIX, TAK U KOJUIEKTUBHBIX JE€HCTBUI

VYK-3.4 CnocobeH TulaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpenessTh MOpy4YEeHUs YieHaM KOMaHJIbI, OpPraHU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHHUI

YK-4 Criocob6eH mpuMeHSITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(eCcCHOHAIBEHOTO
B3aUMOJICHCTBUS

VYK-4.1 Cnocoben Bectn 00OMeH aenoBoil nHpopmauueid B
YCTHOHM M MHCbMEHHOH (opMax Ha rocylapcTBEHHOM SI3bIKE
Poccuiickoii ®enepanuu W HE MEHEE YEM HA OJHOM
HHOCTPAHHOM SI3bIKE

VK-4.2 Bnageer HaBbIKaMH, HEOOXOOWMBIMHU IS
HATKWCAHUSA, MUCHMECHHOIO TMEPeBOAa M PEAAKTUPOBAHUS
pa3IMUYHBIX aKaJeMHUYECKUX TeKCToB (pedeparoB, i3cce,
0030poB, cTaTe u T.1.)

YK-4.3 Crnocoben MIPECTABIATD PE3yNbTaTh
aKaJIeMU4YecKoll W TMpo(decCUOHATIBHON JesITeThHOCTH Ha
Pa3IUIHBIX Hay4YHBIX MEpOTIPUATHSIX, BKJTIOYAst
MEXIyHapO/IHbIE

YK-4.4 CriocoOeH WCMONb30BaTh COBPEMEHHBIE CpEICTBA
WH(POPMALMOHHO-KOMMYHHUKAIMOHHBIX ~ TEXHOJIOTUH  JUIS
aKaJIeMHYECKOT0 M IPO(eCcCHOHAIBHOTO B3aUMOAEHCTBHS

YK-6 CriocobeH onpeiessITh U peaan30BhIBaTh
MPHOPUTETHI COOCTBEHHOMN AEATENBHOCTH U
CIIOCOOBI €€ COBEPIIEHCTBOBAHUS HA OCHOBE
CaMOOILICHKH

YK-6.1 Ymeer pemars 3aaa4vi COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBLHOTO  pa3BUTHUS,  ONPEACIsTH U
peann30BBIBATH TIPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM JESITETLHOCTH

VK-6.2 OueHuBaeT CBOIO ACATEILHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI W CPEJACTBA BBITIONIHCHUS JEATEIBHOCTH C €&

pe3ynbTaraMu
OIIK-1.1 3HaeT W cHocoOGH  HCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC

HAay4YHbIC 3HAHU B obOmacTu (I)I/I3I/IKO—MaT6MaTI/I‘IGCKI/IX HayK




OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00sacTu
(u3HMKO-MaTeMaTHIECKUX HAYyK

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M pEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHun 3a1a4 NpoQeccuOHaTbHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOEH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 CrniocoGen OLICHUBATh AKTyaJIbHOCTh
WCCIIeZIOBAaHU B obnmactu cBoel  mpodeccrnoHambHON
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Brnameer mnpodeccHOHANLHONW TEPMUHOIOTHEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTeparype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH B pamKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOIAXO/BI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarTh 3ajiady, [JIAHHUPOBAThH
MyTH PELIeHHs, Mpeiaratb U KOMOMHUPOBATh CIIOCOOBI
peleHuns

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v [IpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrocobeH TpUMEHSTh 3HaHWS B  0O0NacTH
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYyYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIIE0BAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO
KkBasH(prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Crocoben paboraTh B KOJUICKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIEC U KyJIBTYpPHbIE Pa3Inyust

OIIK-5.3 CrpeMurcss K TOIYYECHUIO HOBBIX 3HAHHM,
IpoQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax MCCIeJOBaHUN B
paMKax TeMaTW4YeCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBbIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[MIK-2.2 CnocobeH mNpoBOIUTH anmpoOanuioo pe3yabTaToB
Hay4YHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH()EPEHIUSIX

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3NPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA




B pesynbrare n3yueHus AUCHUIUIMHBL « ACTPOGHU3MUECKUH HYKICOCHHTE3)» 00YHatOIUNACS JOIKEH:

3HATh:

MECTO U pOJib OOIINX BONIPOCOB HAyKH B HAYYHBIX MCCIICAOBAHUIX;

COBpPEMEHHBIE MPOOTIeMbl PU3UKH, XUMHUH, MAaTEMaTHUKU;

TeopeTUYecKue MoJenH (PyHAaMEHTaIbHBIX NPOIIECCOB U SBICHUN B (PU3HKE U €€ MPUIIOKEHUSX;

MPUHLUIIBI CAMMETPHH U 3aKOHBI COXPAaHEHHUS;
[J HOBeHIINE OTKPHITHS €CTECTBO3HAHUS;
[JcrocoObl pacuera CeYeHUH U CKOPOCTEH PeaKkMid Pa3InUHbIX TEPMOSACPHBIX PEaKIHii;
[/XapaKTepUCTUKH PA3IMYHBIX ACTPOPHU3UUECKHX IPOIECCOB, M BOSMOXXHOCTH PA3BUTHS Pa3IHMYHBIX
CLIeHapHeB 00pa30BaHUs XUMUYECKHX 3JIEMEHTOB.

yMeTh:

I T R

[l 3¢ ¢eKTHBHO UCTIONB30BaTh HA MPAKTHKE TEOPETHYECKNE KOMIOHEHTHI HAYKH: TIOHATHS, CYXKICHHS,
YMO3aKJIIOYEHNs, 3aKOHBI;

[J paboTarh Ha COBPEMEHHOW BBIYUCIUTEIHLHON TEXHUKE;

[J  abcTparupoBarhCsi OT HECYIIECTBEHHBIX BIMSHUNA NP MOACITUPOBAHUU PEaJbHBIX (DHU3MYECKUX
CUTYAaLUil;

[J mIaHUpOBATh ONTHMAaJILHOE MpOBeieHHE PadoThI;

[JoLeHUBaTh U PaCCUUTHIBATH CKOPOCTH TEPMOSICPHBIX pPEaKLnii;

[Jpa3BuBaTh CLIEHAPUHU HYKJICOCHHTE3a, aJCKBaTHbIC (PU3NUECKUM YCIIOBHSIM;

[Jpeannu30BbIBaTh CLIEHAPUU C IIOMOILBIO MaTEMAaTUYECKUX MOJEIIEH;

[/pemars ONMCHIBAIOIINE HYKJIEOCHHTE3 YPABHEHMS U CHCTEMBI YPABHEHHM.

BJA€Th:

[J TIaHUpPOBAaHWEM, IOCTAHOBKOW M 00pabOTKOM pe3yibTaroB (pU3MUECKUX 3a]1ayu;

[l HaBBIKAMH CaMOCTOSTEIBHOW pabOTHI B JTaOOPATOPUH

[l MareMaTHYecKHM MOJEIMPOBaHHEM (PU3NUSCKHX 3a/1au.

[]  pa3IMYHBIMH METOAAaMHU BBIYUCIUTEIBHOW MAaTEeMAaTHKH W SIEPHOU (DU3UKH, MO3BOJSIOIIUMHE
pemiath 3a1a41 acTpoYU3NUECKOro HYKICOCHHTE3a.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Tembl pedeparoB, KypcoBBIX, TOKJIAJ0B HA CEMUHApE:
. TepmosiaepHBIE peakiiy, ONpeeIeH s, PaCUeThl.
. IlpoucxoxieHne XMMU4eCKHUX IEMEHTOB.
. ICTOYHUKH SHEPIUU 3BE3I.

1

2

3

4. TepmosinepHblii peakiiuu B Heapax CoiHIIA.

5. Knaccudukanust mporeccoB HyKJICOCHHTE3a U MX CBSI3b C aCTPOPU3NIECKIMH 00bEKTaMU
6. OOpa3oBaHue IEMEHTOB TSDKENEe Kese3a.

7

. Cuenapuu r-poriecca.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB:

Actpoduznueckuii pakrop

CKopoCTH TEpMOSIICPHBIX peakiuil. YcpenHeHHEe [0 MAKCBEIJIOBCKOMY CIIEKTPY.
DHeprust CBA3H aTOMHOTO A1pa.

XapakTepuCTUKH HECTAOUIIBHBIX SAEp

PannoakTuBHBIN pacnan, BpeMs )KU3HU OTHOCHUTENBHO OeTa 1 anbda-pacnana
Jenenune, OCHOBHBIE XapaKTEPUCTUKH

Bbera-pacnan u 3ama3apiBarolie mpouecchl

AN i

Krnaccudukanus TUIIOB HyKJI€OCHHTE3a B IPUPOIE

9. P-mporiecc u 000¥IeHHBIE U30TOIIBI

10. HefiTpuno 1 o0pa3oBaHiE HOBBIX JIEMEHTOB B PUPOIE

11. posb sHEprUU CBsI3U, U30BITKAa Macc U OapbEPOB JEJICHUS B HyKJICOCHHTE3E.



12. B3peiBHbie ClieHapUHU B KOHIIE ABOJIIOLIUY TECHOM IBOMHON CUCTEMBI.
13. DHTpomnua 1 HavaJIbHBIE YCIOBUS I-IIpoliecca

14. Kak mpoucXonuT HYKJI€OCHHTE3 TSKENbIX A1ep

15. SInpa-KOCMOXPOHOMETPHI K METOJ M30TOMHBIX OTHOLIECHUI

[IprMepbl KOHTPOJIBHBIX 33JIaHUN:

1) HUcnonb3yst GopmMyiy Aisi SHEPTHH CBSI3H, ONPEICIUThH CBSI3b MEXAYy Z W A Ui siaep Ha JIMHUU
CTaOMILHOCTH

2) Hanncats ypaBHeHHe 00pa3oBaHus sneMenTa (Z,A) B r-nporecce

3) [onmbk3ysck Tabnumamu, ONPEeNIUTh C TOMOIIBIO KareJIbHON MOIeNTn 3Hepruto cBs3u sapa 105Kr

4) OnpenenuTsb MyTh r-Mpolecca Ha OCHOBE KJIACCHUECKOr Moaenu u npuHiuna Caxa.

5) Ucnonp3ys dhopmyiy A SHEPTHH CBS3HM, ONPEACIUTH CBSI3b MEXIy Z U A Ui siaep Ha TpaHULe
HEUTPOHHON YCTOMYUBOCTH.

6) CpaBHHTB CKOpOCTh 0Opa3zoBanus reiust B pp 1 CNO nukmnax.

[Tpumeps! 3K3aMEHAMOHHBIX OMIIETOB

buner 1
1. bera-pacnan, aHeprus cBsizu
2. SInepHble peaku TMPH HU3KUX 3HEPTUsX, hopmyna 'amosa
3. BB: xuM. cocrtas BeliecTBa B IIEpBble 3 MUHYTHI U €0 3aBUCUMOCTb OT BPEMEHU

buner 2
1. BopoBckas Teopus si1. peaxiuit
2. pp-umki, 3¢pdextuBHOCTH pp- 1 CNO-IHKIIOB.
3. HyksneocuHTes TSKeNbIX 3JIEMEHTOB 0] IeUCTBUEM HEHTPOHOB

buner 3
1. 3aKoHBI paAOAKTUBHOTO pacraja
2. PaBHOBECHBIN HYKJIEOCHHTE3 B HEJPAX 3BE3/I.
3. Actpoduzuueckuit dpaxTop

buner 4
1. SlnepHble CHUIIBI
2. CKOpOCTb SIIEPHBIX peaKIuil
3 r-mporecce, Ki1accudeckas MOzeNb

buier 5
1. 3anazapIBaroniye NpoIecchl U UX Poib B acTpodU3UKe
2. Topenue renust, CNO-nuki, C-, O-BCHBIIIKH
3. CueHapuu 00pa3oBaHUs TSDKENBIX JJIEMEHTOB

Kpurepun onennBanus

Onenka "ommuno" (10 Gaiios) BBICTABIISIETCSI  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOTHOE U MPaBUIbHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTAaBIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIlIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.

Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHMUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOYETAMU.



Onenka "xopomo" (7 0anioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYCHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YJIBTATHI.

Onenka "xopomo" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHMS HAa MNPAKTHUKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYIACHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO ¥ IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHITh IOJyYeHHbIE 3HAHMS Ha IPaKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 3aa4 JOCTATOYHO OOJIbIIOE KOJTUYECTBO HETOYHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3eibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero o0y4deHus, u
MOJKET MIPUMEHSTH MOJy4YeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHO" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbHOCTH B H3JIOKEHMHM IPOrPaMMHOIO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET MOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0ajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKax OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Onenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)KaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1K) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Oujery Ha YCTHOM »53K3aMEHE HE JIOJDKEH IIPEBBIIIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.



