MHWHOBPHAYKHU POCCHUHN
(henepanpHOE TOCYAPCTBEHHOE OFOPKETHOE 00pa30BaTEIBLHOE YUPEKICHHUE
BBICIIIETO 00pa3oBaHUs
«MAPKYTCKHUHM I'OCYJIAPCTBEHHbIA YHUBEPCUTET»
OI'bOY BO «UT'Y»
Kadeapa Teopernueckoi Gpuznku

YTBEPXAHO
Hekan ¢dusnyeckoro akybreTa

—

PaGouyas nporpamMmMa qMCUMIJIMHBI

Hanmenosanune qucunminabl: 51.B.J1B.02.01 Hedtpunnas actpodusuka

Hanpasnenue noarorosku: 03.03.02 dusuka

Hanpasnennocts (mpoduib) moaroroBku: OyHnaMeHTanbHas Gu3nka

KBanmuduxanus (creneHsp) BeITycKHUKA: bakamaBp

®dopma 00yueHus: Ounas

CormacoBano ¢ YMK ¢usnueckoro daxynprera
[Tpotokon Ned42 ot «15» anpens 2024 r.

—7

[lpencenarens .~ -~

= SN H.M.bynnes

PexomennoBano xadeapoii:
IIpotokom Ne7
Ot «15» mapta 2024 r.
W.o. 3aB. Kadeapoii L /, /
C.B. JloBuoB

Hpxyrek 2024 r.



Conepxanue

J IO I (507 0 7 QcT:Pa ke 1 09107 (03005 00 03074 1 30 ) FUUUUUUUUUUU U 3
II. Mecto auctmuinHbL B CTPYKTYPE OITOIL....c..iiiiiiiiiiiieeeeee et 3
III. TpeGoBanMsI K PE3yIBTATAM OCBOCHUS TUCITATIITIHBL. ... .vveeeuereeenereeenereeasereensseeensseesnsseesssseenssseens 3
IV. Conepskanue v CTPYKTYPA JUCITUTITAHBL (MOJLYIIS)...eeuveeureeeeesuteeseeanseenseeseeeseesnseenseesnseenseesnnes 4

4.1. Conep:xaHue TUCIUILINHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM, C yKa3aHHEM BUI0B YUEOHBIX 3a-

HATUHN U OTBEJCHHOIO HAa HUX KOJIMYECTBA AKATEMUUYECKUX HACOB. c...eeruveerreenreenirenieenireeneenseeneees 4
4.2. I1lnan BHeay TMTOPHOU CaMOCTOSTENBHON pabOThl 00YYAIOIIMXCS IO JUCHUIUTUHE.................. 4
4.3. Coep)KAHUE YUCOHOTO MATCPHATIA. .. .eceuvveeerrreeesrreensreeessseeassseeessseesnsseesssseessssessssssssssssesssseessseeens 5
4.3.1. IlepeueHb CEMHUHAPCKUX, TPAKTUYECCKHUX 3aHATUN U TAOOPATOPHBIX PAOOT....cvvveeveenerenneens .6

4.3.2. [lepeyenr TeM (BOMPOCOB), BEHIHOCUMBIX HAa CaMOCTOSITEIbHOE M3yUYE€HHE CTYJIEHTaMHU B

pamkax caMOCTOSITEIIBHOU PAOOTBEI (CPC)..cc.uviiiiiieciiieie et I
4.4. Meroanueckre yka3zaHus 110 OpraHU3aIlii CaMOCTOATEIbLHON PabOThI CTYACHTOB................. .8
4.5. IlpuMepHast TEMATUKA KYPCOBBIX PADOT......ueeruieriieeitieniteeiieniieenteesireeteeseseeseessseenseessseenseesnseens .8
V. YyeOHo-MeToAMYECKOE M HH(HOPMAITMOHHOE 00ECTICUEHUE TUCTIHIIITHHBL. .....evveenveereeeeneeeeeeneeens 8
Q) CTIFICOK JTHTEPATYPBL.eeeuvreeureeenureeeaseeensseeassseeessseeassseesssseesssssesssseesssssesssssessssessssesssssesssssessssseennns .8
0) TICPUOTIUCCKIE FBIIAHMS. ... cccuvveeenereeenreeesseeesseeesssesesssesaasseessseesssssesssssessssssssssessssesssssessssesessseens .8
B) CIIUCOK aBTOPCKUX METOIMUECKUX PABPAOOTOK. ...ceuvereeerrieurenieeieenieriienseesresieesseensesieenseensesseenseenne .8
r) 6a3pl JaHHBIX, NHOOPMALIMOHHO-CIIPABOYHBIE Y TIOUCKOBBIE CUCTEMBL.....ccuveeuveeneeenireenieeaneeenees .8
VI. MaTeprallbHO-TEXHIYECKOE 00CCTICUCHUE TUCTIUTUTHHDBL. ......uvveeenvreeeereeeereenseeesseesssseeensseesnnns 9
VII. O0pa30BaTCIIBHBIC TEXHOMOTH . ......cccuvveerureeensreeessseeessseesssssesssssesssssessssssssssssssseessseesssseesssseesnnes 9
VIII. OuieHOuHBIE MaTepUalbl 7151 TEKYIIETO KOHTPOJISL U IPOMEKYTOUHOM aTTECTAIUMH............... 9

[Tpunoxxenue: GOHJT OIICHOYHBIX CPEJICTB



I. Heau 1 3a7a4i JUCHUAINLINHBI

Heilitpunnas actpodu3uka - CpaBHMTEIbHO HOBBIM pa3fesn acTpOPHU3MKU BBICOKUX SHEPTUi,
OTKPBIBAOIIUI HOBOE€ OKHO B ACTPOHOMUHU, PACIIUPSIOLIEH BO3MOKHOCTH UCCIIEA0BAHNS IIPOLIECCOB B
["anakTuke, y/laleHHbIX FaJlakTUKaX U BHETAJaKTUYECKUX O0OBEKTaxX.

Henb kypca «HelrpuaHas actpodusukay - U3yuyeHHe IpoIeccoB B aCTPOPHU3NUECKUX 00BEKTAX, B
KOTOPBIX T€HEPUPYIOTCSA HEUTPUHO B LIMPOKOM JMaAIa30He dHEprui — ot aojed MaB 1o coren [19B, a
TaK)Xe METOJIOB PETUCTPALlMU U IETEKTOPOB HEMTPUHHOIO U3MyueHUs. B pe3ynbrare uzydeHus Kypca
CTYACHT IpuoOpeTraeT GpyHaaMeHTaIbHbIE 3HAHHUS O TPOoIleccax reHepaluy HeMTPUHO B acTpodusnude-
CKUX 00bekTax, BKItoyas ConHIile U 3eMITi0, MO3HAKOMUTCS C METOJaMH pEerucTpaluy Ha 3emiie oTo-
KOB KOCMUYECKOI'0 U3ITy4eHUsl, IPUOOPETAET HAaBbIKM PELICHHS] KOHKPETHBIX 3ajad.

3agaum Kypca

BBectu cTyneHTOB B KpyT MpoOiieM COBPEeMEHHOW HEUTPUHHOW acTpo(U3UKH, 1aTh MpeCTaBIIe-
HUE 0 (pU3MUecKHX mporeccax B acTpo(hU3MUECKUX UCTOYHUKAX W3ITyUYeHHUs! BHICOKON YHEPTHH, MTO3HA -
KOMUTb C pe3yJbTaTaMH M3MEPEHUN KOCMHYECKOrO M3JIy4EeHHUs, NPUHLMIIAMU paboOThl KpyIHO-
MacCIHITa0HBIX YCTAHOBOK JUISl AETEKTHPOBAHUS acTPOU3MUYECKUX HEHUTPUHO, U3YyUUTH CIICHUATbHbBIE
METOBI pemeHus actpoduznyeckux 3anad. B pamkax kypca «HeltpunHas actpodusuka» CTyIEHTHI
M3Yy4aroT OCHOBBI YCTPOICTBa acTpO(U3NUECKUX 0OBEKTOB — MOTEHIUAIBHBIX UICTOYHUKOB KOCMUYE-
CKHUX JIy4el, raMMa-KBaHTOB U HEMTPUHO, MEXaHU3Mbl T€HEPALIMH BBICOKOIHEPT€TUYECKOTO KOCMHYE--
CKOT'O M3JIy4EHHUSI.

I1. Mecto qucuuninnsl B ctpykrype OITOIT

«HeiitpunHas actpodu3nkay OTHOCUTCS K AUCUUILINHAM, (POPMHUPYEMBIM Y4aCTHUKaMH 00pazo-
BaTenbHOro npouecca. Kype «Heirpunnas actpodusuka» npenHazHaueH s OJIrOTOBKH OakaiaBpa
o npodumo «DyHnaMeHTanbHas PU3nUKa», CHOCOOHOTrO paboTaTh B COCTaBe KOJUIEKTHBA HCCIEA0Ba-
TeJEeH, MPOBOIAIINX IKCIEPUMEHThl Ha TMTAHTCKUX YCTAHOBKAX 10 PETUCTPALlMM KOCMHYECKOIO U3-
ny4deHus. B pe3ynprare U3ydeHHs JAHHOW TUCHMIUIMHBI CIIEIHAINCT JTOJKEH 3HaTh COBPEMEHHOE CO-
CTOSTHHE MCCJIEOBaHUI B 00JacTH HEHTPUHHOHN acTpo(U3MKM, 3HATH MPUHIUIBI PETUCTPALUN HEll-
TPUHO B IIUPOKOM JMANa30HE YHEPrHil, UMETh MPEICTaBICHHE O AETEKTOpax acTpoPU3NUECKUX He -
TPHUHO, TOHUMATh 00JIee MIMPOKYIO OCTAHOBKY acTPOPU3NIECKUX 3a]1aU.

N3yyenne kypca mpejmnosiaraeT HaJu4ue MOJYYSHHBIX Ha MPEeAbIAYIIEeM YPOBHE 00pa30BaHUS
OCHOBHBIX 3HaHWH, YMEHUN U KOMIETECHIIUN 1O TUCIUILUIMHAM «MaTtematuyeckuit ananmsy, «dudde-
peHIManbHble ypaBHEHUs», «l/IHTerpanpHbple ypaBHEHUsS M BapHAllMOHHOE HMCUHCIEHUE», «MeTombl
mMaTeMaTHueckoil (usukm», «KBantoBas Teopus», «TepMonmHamMMKa M CTaTHCTHYECKas (U3HKa»,
«Snepnas ¢puznkay, «Crnadbie B3aUMOJEHCTBUSY, «ACTpO(hU3UKa BRICOKUX YHEPTUI.

I11. TpeGoBaHus K pe3yIbTaTaM 0CBOCHHMS IMCIUIIHHBI

Hepeqeﬂb IJIAHUPYEMBIX PE3yJbTaTOB oﬁyqemm o JTMCHUIIVIMHE, COOTHECCHHBIX C HHIAUKATO-
PaMH JOCTHIKCHUA KOMIIeTeHIU

Komnerenmus [TIK-1: CriocoOeH HUCToab30BaTh CHEIMAIM3NPOBAaHHBIC 3HAHUS B 00Ja-
CTH (PU3UKHU IJI1 OCBOCHUS MPODOUIBHBIX PU3NIECKUX JUCIUILTUH

Wupukaropel komnereH- MK, 1.1 [IpuMensier Gpusnko-MareMaTu4ecKuii ammnapar B cepe cBoeit
10701 po(hecCUOHATBLHOM e TeIbHOCTH

PesynbraTel 00ydueHuss | 3Haem: OCHOBHbBIE 3aKOHOMEPHOCTH MPOLIECCOB, IPOUCXOAIINX B 3BE3-
Jax TJIaBHOM IOCIJIEJIOBATEIbHOCTH, U BHE €€, XapaKTep IpOIECCOB re-
Hepalyy KOCMHUYECKOTO U3Ty4YEeHUsI BBICOKOH U CBEPXBBICOKOM SHEPIUH;
IOPUHLIMIIBI €r0 JETEKTUPOBAaHUS, OCHOBHBIE METOJbl PELIEHUs 3ajay
HEUTPUHHOM acTpopU3UKH, UIMETh NPEACTABICHUE O MAKeTaxX MporpamMmm
MOJIETMPOBAHUS OTKIIMKA JETEKTOpa Ha U3TyUEHUE.

Ymeem: nonydats npocTeie MOJENIbHBIE OLIEHKU XapaKTEPUCTUK KOCMHU-
YECKOr0 HEUTPUHHOTO M3IY4YEeHMs], U MpPEerojJaraéMoil CTaTUCTUKU CO-
OBITHI B I€TEKTOpE.




Bnaoeem: maremaTudeckum arrapaTomM OIIMCAaHUS TCHCpALlUHU HU3JTyYcC-
HUA B UCTOYHUKE U IPOXOXKIACHUA NU3JTYUCHUA YCPE3 BCUICCTBO.

IV. Coaepxkanue M CTPYKTYpa IHCHUILINHBI (MOYJIsI)

OO0beM IUCHUIUIMHEI COCTABISET 4 3a4eTHBIX €IUHMILI, 144 vaca, B ToM umcie 71 4ac KOHTaKT-

HOI paOOTHI.

3aHATUS TPOBOIATCA TOJIBKO B OYHOW (hopMe OOy4deHHsT C TPUMEHEHHEM JUCTAHIMOHHOTO
KOHTPOJISI CaMOCTOSATEIbHON paboThl cTyaeHToB dYepe3 DMOC dakynbpTeTa. IIESKTPOHHOW M JTUCTAH-
UOHHOU (hOpM 00yUEHUS HE IPEIyCMaTPUBACTCS.

Ha npaktuueckyto moAroToBKy oTBoaAuTCs 36 4acos.

®opMa MPOMEKYTOUHON aTTECTALMU: SK3aMEH.

4.1. CoaepskaHue JMCHUILIMHBI, CTPYKTYPHMPOBAHHOE 110 TeMaM, ¢ YKa3aHHeM BHA0B y4el-
HbIX 3AHATHI M OTBECHHOI0 HA HUX KOJINYECTBA AKaeMHYeCKHX YaCOB

Ne | Pa3- | C| Bc 4! Buabt yueGHOI paboThl, DopMEI TEKy-
no | gen | e er HHUX BKJIIOYAsT CAMOCTOSITENbHYIO PaboTy 00ydaromuxcs , IpakTHde- | MEro KOHTPOJIS
Iic- | M 0 | mpak- CKYIO TTIOATOTOBKY U TPYIOEMKOCTh yCIIEBaeMOCTH;
ou- | € | 4Ya | Thde- (B gacax) ®dopma pome-
M- | C co | ckas JKyTOYHOH at-
Konrakthas paboTa npenogaBaress ¢ o0y4aronu- | CamocTos-
HBI/ | T B noj- TeCTalHu
MHCS TeIbHas
TEMBI | P ro- (no ceme-
pabota
TOBKa Jlexnun Cemunapckue | Koncynaprauuu cmpam)
00y- /MpaKTHYECKIE
4aro- /mabopaTopHbIe
IIHX- 3aHSATUS
cs
1 1-15 |8 [144 |36 24 36 1 47 [IpakTnue-
CKOe  3aja-
HHUC; BOIIPO-
ChI K DK3aMeE-
HYy
Uroro: 144 |36 24 36 1 47

4.2. I11an BHeayIMTOPHOH CAMOCTOSATEIbHOM Pad0ThI 00y4aIOLIUXCH 10 AMCHHUILIHHE

Cemectp Ha3Banue CamocrositenbHas pabora odydaronuxcst | OnieHouHoe | YueOHo-
pasiena, Te-|pu. cavo-|Cpoxn  Bwi-| Tpymo- CPEJCTBO MeTO,Z[I/I6LIe-
MBI CTOSATEIHHOU | TOTHEHUS €MKCTh ckoe obecte-
YCHU MO-
paboTsl (dac.) CHHC CaMo
CTOSITEITLHON
paboThI
8 Tema 1-15 | 3ananue B Bu- |[lociie mpoii- 47 Hemonctpa- |Hcrounuku  u3
JIe 3a1a4n JCHHBIX TEM IIASI TOTOBBIX | OCHOBHO# H J10-
peLIeHni HOIHUTENBHOMN

JUTEPATyPBI 1O
TeMe MpaKTHye-
CKHX 3aHSITHI;
Oo6pa3oBarenb-
pecypcsl,
JIO-CTYITHBIE 10

HBIC




JIOTHHY ¥ Tapo-
10, MPEROCTaB-
nsembiM  Hayu-
HOM Oubnmore-
koit UT'Y.

4.3. Conep:xxanue yueOHOro MaTepuaJia

Conepmaﬂne pa3aejioB U TEM TUCHUIIJINHBI

Tema 1. CBoiicTBa HEUTpUHO. OrpaHUYEHHUs HA MAcCy, BpEeMsl KU3HH, 3aps/l U MAarHUTHBIA MOMEHT.
Heiitpuno B CrannaptHoit Mogenu. Ilonsatue o nupakoBckoil U MallopaHOBCKOW Macce. JlenToHHbIe
4KCJIa ¥ TUIIOTE3a HEUTPUHHBIX OCLIWIIISALMIA.

Tema 2. PaccessHue HEUTPUHO Ha 3JEKTpPOHAX U HyKiIoHaX. CTpykTypHble pyHKIMU HyKIOHA. Pac-
cestHMe HeWTpuHO Ha KBapkax. Ceuenue v N -paccessHus B KBapK-napToHHOW mozaenu. [loBenenue ce-
YEHUH C POCTOM PHEPTUU HEHTPUHO, OLIEHKU Mpobera HEUTPUHO /10 B3aUMOJICHCTBHUS, POILIECCHI C 3a-
PSUKEHHBIMU M HEUTPAJIbHBIMU TOKamMu. B3amMopaencTBue HEUTPUHO C siApamMu, KOTEPEHTHOE paccesi-
HUE.

Tema 3. I'eHepanysi HBUTPUHO B I[eMOYKaX TepMOsAepHBIX peakiuii Ha ConHile. HelitpunHoe nu3my-
yernne Comuna. Pesynbratel skcniepumenToB Homestake, Kamiokande, Super-Kamiokande, SAGE,
GALLEX, GNO, SNO, Borexino, MiniBooNE, T2K, J-PARC (Japan Proton Accelerator Research
Complex), NOVA.

Tema 4. HeiirpuHHble oCUMIUISIIMM B BeliecTBe, 3pdpext MuxeeBa-CmupHoBa-Bonbgenmireiina.
KonBepcust HEUTpUHO Kak pelieHre MpoOieMbl COHEUHbIX HeHTpuHO. [lapameTpsl cMemrBaHus com-
HEYHBIX HEUTPUHO. DKCIIEPUMEHTHI C PEaKTOPHBIMU HEUTPUHO.

Tema 5. Knaccuduxanys BCHBIIIEK CBEPXHOBBIX, OOILIUE MpPEACTaBICHUS O (PU3NYECKUX Mpoliec-
cax, IpeIeCTBYIOIIUX BCIIBIIIKE CBEPXHOBOM M COMPOBOKAatonIMX Benblimky CH.

Tema 6. CeepxHoBble Thna I, nnHamMuka Kosutanca siipa MacCUBHOM 3Be3/bl. Ponb HEUTPUHO B rpa-
BUTAIlMOHHOM KoJiarce 3Be3/. HelTpruHHOe n31yUueHue Mpyu BCIBIIIKAX CBEPXHOBBIX.

Tema 7. CepxnoBasg CH 1987A. Peructpauus HeiitpuHHOro nMmiyisca ot SN 1987A, orpannye-
HUs Ha CBOMCTBAa HEUTPHUHO, IOJYYEHHbIE HA OCHOBE JIETEKTHMPOBAHHUS HEUTPUHHOIO MMITysbca. Jle-
TeKkTopbl HeUTpHHO OT cBepxHOBbIX: AC/I, BIICT, KamLand, LVD, S-K, SNO.

Tema 8. Heiitpuno B actpodusuke u Kocmosiorud. KocMmosornyeckue orpaHudeHus Ha Maccy U
YKCJIO COPTOB HEUTPUHO. MeXaHn3Mbl FeHEpalui HEUTPUHO B CLIEHAapUH “‘CHM3Y-BBepX . KocmoreH-
HbI€ HEUTPHUHO: PY- U PP-HEUTPUHO OT B3aMMOAECUCTBHS KOCMUYECKUX JIyYel ¢ peTMKTOBBIMU (HOTOHA-
MH, C BEIIECTBOM U PAJIUALMOHHBIMH IOJISIMU MEK3BE3HON CPEBL.

Tema 9. I'anakTuyeckre ¥ BHETATAKTUYECKHE UCTOUHUKU HEUTPUHO, TU(QYy3HbIE TOTOKH HEUTPH-
HO BBICOKMX DHEPTHUM.

Tema 10. luckpeTHble MCTOYHMKM KOCMHYECKHMX JIyuyel, raMMa-KBaHTOB M HEHTPUHO BBICOKHX
DHEPruil: AKTUBHBIC pa FAIAKTUK KaK ICTOYHUKU HEUTPUHO: MOJEIHU U OLICHKU TIOTOKOB.

Tema 11. VICTOYHMKN KOCMOJIOTMYECKUX TaMMa-BCIUIECKOB — TMIIOTETUYECKUE UCTOYHUKH KOCMH-
YECKUX JIyued, raMMa-KBaHTOB U HEUTPUHO BBICOKUX U CBEPXBBICOKUX dHEPrui. MoenbpHO-HE3aBUCH -
MbI€ OLIEHKH IMTOTOKOB HEUTPUHO OT raMMa-0apcTepoB.

Tema 12. .I'enepaiusi HEUTPUHO B SIFCPHO-KACKaHOM Mporiecce. ATMochepHbIe HEUTPUHO (OT pac-
naznoB 7- U K-Me30HOB, MIOOHOB, T-JIE€NITOHOB, OYapPOBaHHBIX YaCTUL) Kak (OH Ul acTpOU3NIECKUX
HEUTPUHO M KanuOpOBKa HEUTPUHHBIX TENECKONOB. ATMOC(HEpHbIE HEUTPUHO, MOTOKH MPSMBIX HEH-
TPHHO.

Tema 13. TIpoxoxxaeHne HEUTPUHO BHICOKUX SHEPTHM Yepe3 MIIOTHOE BEIIECTBO. Y paBHEHHE TIEepe-
HOCA HEUTPUHO, MOTJIOLIEHUE U pereHepanusi HeUTpuHo. I EKT pereHepaluu v, 3a C4eT POXKACHUS U
pacraga MIOOHOB. D(deKT pereHepauuu v: 3a c4eT POXKICHUA M pacnaaa t-ientoHoB. Crneunduka
IIEPEHOCA AIEKTPOHHBIX aHTUHENTPHUHO. Pe3onanc [mmoy.



Tema 14. ITpuHIMIBI PETUCTPALMU HEUTPUHO OT acTpO(U3NIECKUX UCTOUHUKOB: a) YEPEHKOBCKUE
JETEKTOpPHI, 0) paioIeTEKTUPOBAHNE, B) AKyCTUYECKUE IE€TEKTOPHI.

Tema 15. Heiirpunnsie teneckomnsl: HT200+, IceCube, ANTARES, Km3NeT, NEMO u ap. U3me-
peHue crekTpoB atMochepHbIXx HelTpruHO B dkciepuMmeHTax AMANDA, ANTARES u IceCube. Peru-
cTpanust COOBITUH OT acTpOU3NUECKUX HEHTPUHO BBICOKUX HEpruil B akcriepumente IceCube.

4.3.1. IlepeyeHb ceMUHAPCKHUX, NPAKTHYECCKUX 3aHATHH M JJAa00pPaTOPHBIX padoT

Ne [ Nepaspena m | HaumeHoBaHue ceMuHapos, npaktuue- | Tpyno- OneHouHble dopmupyemblie
/0 | TeMBI AUCLH- CKUX M J1a0OpaTOpPHBIX PaboOT eM- cpencTsa KOMITETCHLIUU
TTAHEL (MO- KOCTh
JUyJIsT) (dacen)
1 2 3 4 5 6
1. | Temal Hetitpuno B CtanmaptHoit Mogenu. 4 | 3amanue Ha TIK-1
I'unoTe3a HEUTPUHHBIX OCHAIUISIIAN ceMHuHape B
BUJIE 3a/1a4H
2. | Tema2 PaccesHue HEUTPUHO HA JIENTOHAX, 4 | 3ananue Ha IK-1
HYKJIOHAX U SIpax ceMHHape B
BUJE 334U
3. | Tema3 ['enepanus HeHTPUHO B TEPMOSAEP- 4 | 3amanue Ha TK-1
HbIX peakuusax Ha Connue. Pesynbra- CEMHHApE B
ThI HKCIIEPUMEHTOB 10 PETUCTPALUU BUJE 334U
COJIHEYHBIX HEUTPHUHO
4 | Tema 4 HeiiTpuHHble OCHMIIIALNY B BEllle- 4 | 3amanue Ha TIK-1
CTBE, KOHBEPCHS HEUTPUHO , MapameT- CEMHHApE B
PBI CMEIIMBaHUS COJTHEYHBIX HEUTPU- BUJE 334U
HO
5. | Tema 5,6 I'paBUTaLIMOHHBINA KOJIATIC MACCUBHBIX - 3agadue Ha TIK-1
3BE3/1, BCIIBIIIKNA CBEPXHOBBIX, HEH- CEMHHApE B
TPUHHOE M3JIyYCHHE BUJIE 334U
7. | Tema 7 Hetitpuanasnii nMirynbea oT SN 1987A, 4 | 3amanme HA TIK-1
OTrpaHUYEHHMs] HA CBOMCTBA HEUTPHHO, CeMHHape B
MOJTy4YEHHBIEC HA OCHOBE JAETEKTHPOBa- BUJIE 3a/1a4H
HUSI HEUTPUHHOTO UMITYJIbCA
8 | Tema 8 p+- u pp-HeiitpuHO OT B3auMoEH- - | 3amanue Ha IIK-1
CTBHSI KOCMUYECKHX JIydel C Belle- CEMHHAape B
CTBOM M paJHallMOHHBIMU MTOJIIMU BUJIE 3a/1a4H
9. | Tema 9 lNanakTuyeckue v BHEraJakTUYECKUE 4 | Konrponbuas | [IK-1
VMCTOYHUKH HEUTPHUHO, MU dy3HBIE pabota
IIOTOKU HEUTPUHO BBICOKHX YHEPrUil
10. | Tema 10,11 I'amMa-BCcIIeCKM KaK MCTOYHUKU 4 | 3agmanue Ha TIK-1
HEHTPHUHO BBICOKMX M CBEPXBBICOKHX ceMHHape B
SHEprui BUJIC 3aJ1aUM
11 | Tema 12 I'enepanys HEHTPUHO KOCMUYECKUMU 4 | 3amanue Ha IK-1
JydaMu B aTMocgepe 3emiu CEMHHApE B
BUJE 334U
12. | Tema 13 YpaBHeHHE TIEpeHOCa HEUTPHUHO depes - | 3aganue Ha IIK-1
IJIOTHOE BEIIECTBO, MOTJIOIICHNE U pe- CEMHHape B
reHepalysi HEHTPHHO BUJIE 3a/1a4H
13. | Tema 14 [IpuHuUMOBEl perucTpauuy HEUTPUHO OT 4 | 3aganue Ha IIK-1
acTpOPHU3NIECKUX HCTOUHUKOB CEMHUHApE B
BUJIE 3a/1a4H
14. | Tema 15 WzmepeHne cieKTpoB aTMOC(EpHBIX - | Konrponpnas | I1K-1
HEHTPUHO HA HEHUTPUHHBIX TEJIECKO- pabota
Max, perucTpanus COOBITHI OT acTpo-
(U3NUECKUX HEUTPUHO BBICOKHX dHEP-
ruii B 3kcriepumente IceCube.




4.3.2. Ilepeyennb TeM (BONPOCOB), BLIHOCHMBIX HA CAMOCTOSITEIbHOE M3YUYeHHE CTyIeHTAMHU B

paMKax camocTosTesabHoil padotsl (CPC)
No Tema Bug camo- 3ananue Pexomennye- | Komuue-
HEZ. CTOSITENb- Mas JIUTepaTy- | CTBO 4a-
HO# pabOTHI pa COB
1 CBoiicTBa HeWl- Breaymurop- | CBoiicTBa HEHTPHHO, THPAKOBCKAs U Hcrounuku u3
TpuHO B CTaH- Hag, pele- | MallopaHOBCKas Macca, TUIOTe3a Hel- OCHOBHOMH U J10- 4
JnapTHoi Mogenu HUE 3a1a4 TPUHHBIX OCLMJIISLMI MOJHUTEIBHON
JUTEPaTypHI IO
2 B3umoneiicteue Brruncrienue ceueHuit paccessHue Hei- TEME MpaKTH4e-
HENTpHUHO C Be- TPUHO Ha 3JIEKTPOHAX U HYKJIOHAaX B CKUX 3aHATHH;
IIECTBOM KBapK-TnapTOHHOU Mozenu. OueHKy npo- | 00pa3oBaTenb- 4
Oera HEUTPUHO IO B3AaUMOJIEHCTBUS, IPO- | HBIE PECYPCHI
IIECCHI C 3apPsDKEHHBIME U HelTpaipubivua | Haydnoit 616-
TOKaMH. ymotexoi UI'Y,
3 Heitrpunnoe u3- TeHepanust HEUTPUHO B LEMOYKAX TepMo- | CalTa pusnde-
nyuyenue ComHna sepHbIx peakuuii Ha Connie. Berumcie- | CKOTo akybTe- 4
HHE SHEPTreTHYECKOrO CIIEeKTPa COHEY- Ta UI'Y. 6aza
HBIX HEUTPUHO JAaHHBIX 110 (u-
4 Heiirpunnoe u3- Pacuer criekTpoB HEMTPUHO OT BCHBIMLKK | 3HKC
JTy9eHUE CBEPX- CBEPXHOBOM inspirehep.net 4
HOBBIX
5 Helitpunnsie co- OreHka 9rcia COOBITHI B IeTEKTOpax
ObITHS B JETEK- HEUTPUHO OT BCIBIIIEK CBEPXHOBBIX 4
TOpE
6 CaoiicTBa HE- Bueaymutop- | OrpanuyeHus Ha CBOMCTBa HEUTPHUHO Ha
TPHUHO Hasl, pelie- | OCHOBE AETEKTHPOBAHUS HEUTPUHHOTO 4
HHE 3a1a4 uMITysibea oT SN 1987A
7 O6pazoBanne OueHNTh pasuyca HEUTpUHOCHEPHI MPo-
HEHTPOHHOH ToHeHTpoHHOI 3Be31b1 R, . Kakoso coot-
3BE3/1bI 4
HOIIICHNE MEXIY Rv(, Rvﬂ u va ?
8 IIpouecc nepe- IIpu xakux yciaoBUsX IPOUCXOAUT 3aXBaT
HOCA HEUTPHUHO B HEUTPUHO B MAHTUU IIPOTOHEUTPOHHOMI 4
MIPOTOHEUTPOH- 3BE3/IbI7
HOH 3Be3]ie
9 MexaHu3M Hel- OueHuTh nepeaavy SHEPruu OT HEUTPUHO
TPUHHOT'O Harpe- 3a ¢pponToM ¥YB, nocrarounyro ais copo-
Ba BEILECTB 3a ca 3BE3JJHOM 000JI0UKH 4
tdbpouTom YB B
KOJIJIancupyto-
ek 3Be31e
10 KocMorenHnsie Kocmorennbie Helitpuno: p~+- u pp-Heii-
p+-upp- TPUHO OT B3aUMOAEHCTBHUSI KOCMUYECKHX
JTy4el ¢ peIUKTOBBIMH (POTOHAMH, C Be- 4
HEHTpHHO LIECTBOM U paIMalliOHHBIMH TOJIIMH
MEXK3BE3AHOM Cpeibl
11 lanaktrueckue u | Bueayaurop- | Iomyuuts orieHKY auddy3HBIX TOTOKOB
BHETallaKTH4e- Hasl, pelie- HEWTPUHO Ha 3eMIle, UCIOIb3Ysl JaHHbIE
CKHE UCTOYHHMKN | HHE 3a/1a4 00 MHTEHCHBHOCTH KOCMHUYECKOTO 4
HEUTpHUHO raMMa-u3JIyueHn
12 ATtMmocdepHbIe Pacuer yrinoBoro ycusieHust NOTOKOB aT-
HEHTpHHO Kak MOC(EPHBIX MIOOHHBIX HEUTPUHO
o i acTpo- 3
busnyecknx
HEUTPUHO




4.4. MeroanuecKkue yKa3aHusl 110 OPraHu3alui CAMOCTOSATEIbHOM PadoThI CTYACHTOB

B pasnene 4.3.2 cryaenTtam [uid 6os1ee yriryOJeHHOTO U3YUYEeHUs AUCHUILUIMHBI IPEJIaratoTces 3a1a4u U
YOpaXXHEHUs 10 M3ydaeMbIM paszenam. lIpeanonaraercs, 4To CTyA€HT CaMOCTOSTENbHO U3YUYHUT J0-
HOJTHUTENbHBIM MaTeprai n3 peKOMEHIOBAHHOW JINTEpaTyphl (II. 5) U PELIUT NMPeIoKEHHbIE 3a1a4H.
OrneHka caMOCTOSITENIEHOM pabOThl CTYAEHTOB IMPOBOJAUTCS B BHJE JOMAIIHUX KOHTPOJBHBIX padoOT U
OIIPOCOB Ha MPAKTUYECKUX 3AHATHUSIX.

4.5. llpumepHasi TeMAaTHKAa KYPCOBbIX padoT

VYueOHBIM IJTAHOM HAIlUCaHHE KYpPCOBBIX pa60T HC IPpCAyCMOTPCHO.

V. YueOHo-meToauueckoe 1 uHGOpMANIMOHHOE 00ecriedyeHue TN CIUTIIUHbI

@) CRUCOK TUmepamypol

OcHoBHasi iuTEpaTypa:
1. Cunerosckuid, C.1. Kocmudeckue HERTPUHO BBICOKHUX dHepruid: y4ued. mocobue / C. U. Cune-
rosckuil. - Upkyrcek: M3a-Bo UpkyT. roc. yn-ta, 2009. - 61 c. (11)

JlonoTHUTeILHAS JTUTEpPATypa:

1. Myp3uH, B. C.. Actpodusnka KocMuYecKuX Jydeid: yae0. mocodue s By3oB / B. C. Myp3uH. -
Mockaa : Jloroc, 2007. - 487 c. - Pexxum noctyna: 3bC "Pykont". - Heorpanuu. noctym. - ISBN 978-
5-98704-171-6

ba3b1 naHHBIX, THPOPMAITMOHHO-CIIPABOYHBIC Y IOMCKOBBIE CUCTEMBI:
1. http://library.isu.ru/ - Hayunas 6ubnunorexa UI'Y;
2. http://inspirehep.net/, http://arxiv.org/ - ba3bl TaHHBIX XypHAJIBHBIX CTaTeH, MaTEpPHAIOB KOH]E-
PEHIIHI U DJIEKTPOHHBIX MPETPUHTOB 1O GU3UKE U aCTPOPU3UKE BHICOKUX SHEPTHUH.

0) nepuoouuecKkue uzo0anus
- HET
6) CRUCOK ABMOPCKUX MEeMOOUUECKUX papadomox

- Cunerosckuii, C.1. Kocmuueckue HEHTPUHO BBICOKHMX 3Hepruii: yuyed. mocobue / C.

N. Cunerosckuil. - Upkytck: M3a-Bo UpkyT. roc. yH-ta, 2009. - 61 c. (11)

Z) oa3zvl Oauublx, und)opmauuonno-cnpaeolmble U noucKoenle cucmembol

http://library.isu.ru/ - Hayunas 6ubnuorexa UT'Y;

OOpa3oBareNbHbIE PECYPChI, OCTYIHBIC IO JIOTUHY M TapoJo, MpenocTaBisieMbiM Haydnoii
oubmmorexoit UT'Y:

o https://isu.bibliotech.ru/ - U3 «bubnnoTex»;

e http://e.lanbook.com - OBC «M3narenscTBO «JlaHbY;

e http://rucont.ru - 9bC «PykoHT» - MeXOTpacyeBast HaydHas OMOJIMOTeKa, coepskamas omnud-
POBaHHBIC KHUTH, TIEPHOANYCCKHIC U3JIAaHUS U OTACIbHBIC CTATHH 110 BCEM OTPACIsSIM 3HAHHMH, a
TakXkXe ayJuo-, BUACO-, MyJIbTUMeua cOQT U MHOTOE APYTOE;
http://ibooks.ru/ - OBC «ANOYKC»- UHTEPHET pecypchl B CBOOOIHOM JOCTYTIE.


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=TRUCH&P21DBN=TRUCH&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B8%D0%BD%D0%B5%D0%B3%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://arxiv.org/%20%20
http://inspirehep.net/
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=ELEC&P21DBN=ELEC&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D1%83%D1%80%D0%B7%D0%B8%D0%BD%2C%20%D0%92.%20%D0%A1.
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=TRUCH&P21DBN=TRUCH&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B8%D0%BD%D0%B5%D0%B3%D0%BE%D0%B2%D1%81%D0%BA%D0%B8%D0%B9%2C%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

VI. MaTtepunajibHO-TeXHUYECKOe o0ecnedeHne U CHUITHHbI

yLIC6HaSI aYI[I/ITOpI/IH C I[OCKOI\/JI U MCJIOM IJIs1 HpOBCI{eHI/ISI JICKOUOHHBIX U HpaKTI/IquKI/IX 3aHA-
tuil. Ha JeKIusx MOTryT HCIOJIb30BaThbCs MYJIbTUMEIUNHBIE CPEACTBA: MPOEKTOP, MEPEHOCHOM
9KpaH, HOYTOYK.

Matepuasl Kypca (4acTHYHO) TOCTYITHBI Ha CaiiTe
http://www.pd.isu.ru/sost/teor phi/homepage/sinegovsky.html.

VII. O6pa3oBaTtesibHbIe TEXHOJIOTUH

3a/:[a111/1 H3JIOKCHUA U U3YUCHUA JUCHHUIIIMHBI PCAIIN3YIOTCA B CICAYIOIINX (bOpMaX ACATCIIBHO -
CTH:

® JICKIUH, HAOCJICHHBIC HA ITOJYYCHUC HGO6XOI[I/IMOI71 I/IH(i)OpMaIII/II/I, n €€ HUCIIOJIb30BAHUC
IIpu pCUICHUU 3aaa4,

® JIPAKTHYCCKHE 3AHATHSA, HAIIPABJICHHBIC HA aKTUBHU3AIUIO IMO3HaBaTeIIbHOM ACATCIIBHOCTHU
CTYACHTOB U HpI/IO6peTeHI/IH HWMH HABBIKOB PCHICHUA 3a1a4;
KOHCYJbTAIUU — CKCHEACIIHbHO JJI BCEX JKEIAOMUX CTYACHTOB,

® caMoCTOsiITeJbHAsi BHeayIUTOpHas pa0doTa HampaBleHa Ha MPUOOpPETEHHE HABBIKOB
CaMOCTOSTEJIBHOTO PELIeHUs 3a/]au 10 AUCLUIINHE;

o TeKyI].[I/Iﬁ KOHTPOJIb pa6OTbI CTYACHTOB OCYIICCTBIIICTCA UCPE3 NPAKTUICCKUEC 3aJlaHUA

VIII. OneHo4yHbIe MATEPHAJIBI VIS TEKYLIEr0 KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu
CDOH)I OICHOYHBIX CPCACTB IIPEACTABIICH B IIPUITOKCHUH.

8.1. OueHOUYHBIE CpeaCTBA 1JI BXOJIHOTO KOHTPOJIS

Jlst u3yyeHus JTaHHOTO Kypca CTYJEHT JI0JDKEH BJIaJIeTh OCHOBaMU (M3HUKH U TeOpeTudeckon (pusmkwu,
YMETh MOJIb30BaThCS CTAHIAPTHBIMHU TOMCKOBBIMHU cepBucaMu cetd WHTepHeT. BXomaHOW KOHTPOIIb
YMEHUH U 3HAaHUW HE MPOBOJUTCS.

8.2. OHGHO‘IHBIG CpeacTBa TCKYLICTO KOHTPOJIA — BOIIPOCHI U 3aJlaHHA HA MMPAKTUYCCKUX 3aHATUAX.

IIpumepnl 3axanuii

1. BbrunuciauTh cedeHne paccesHus HEMTPUHO Ha 3JIEKTPOHAX M HYKJIOHAaX B KBapK-MapTOHHOM Moje-
.

2. PacuuTatrh ClieKTp HEUTPUHO OT BCIIBIIIKK CBEPXHOBOM.
3. Ouenuth paguyc HeUTpHHOC(EPHI MPOTOHENTPOHHON 3Be3abl R, . KakoBo COOTHOIIEHHE MEXIY
Rv(, RV“ u er 9

4. Ilpu Kakux yCIOBHAX IMPOUCXOANUT 3aXBaT HEUTPUHO B MAHTUH NPOTOHEUTPOHHOMN 3BE3/bI7

5. OueHuTh nepeaady dHEPruu OT HEUTpUHO 3a GpoHTOM YB, mocrarounyro st cOpoca 3BE3THON
000JI0YKH.

IIpuMepHBIii CNUCOK YCTHBIX BONIPOCOB JLJIsl cO0eceI0BAHMS
. AupakoBckas 1 MailOpaHOBCKasi Macca HEUTPHUHO.
. JlenTOHHBIE YKCIa ¥ TUIIOTE3a HEUTPUHHBIX OCLHUIUISIIUN.
OrneHkH poOera HEUTPUHO 10 B3aUMOCHCTBUS, TIPOLIECCHI C 3apPSHKEHHBIMU U HEUTPATIbHBIMU TO-
KaMmHu.
. OcHOBHBIE TepMOsiIepHbIE peakinu Ha CoJIHIIE, B KOTOPBIX POKAAIOTCS HEUTPHUHO.
. Ponbp HEUTPHUHO B IpaBUTALIMOHHOM KOJIJIAIICE 3BE3 /.
. HeliTpuHHOE M3my4eHHe NPpHU BCIIBIIIKAX CBEPXHOBBIX.
JleTekTupoBaHHE HEUTPHUHHOTO BCILIecKa OT cBepXHOBOM SN 1987A — (akTbl v TUIIOTE3HI.
pY- ¥ pp-HEUTPHUHO B aCTPOPUZNICCKUX UCTOUHUKAX.
AKTHUBHBIE siipa TAIAKTUK U MUKPOKBA3apbl KAK UICTOYHUKU HEUTPUHO.

—
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http://www.pd.isu.ru/sost/teor_phi/homepage/sinegovsky.html

8. AtmocdepHble HSUTPHHO Kak (OH A acTPOPU3NIECKUX HEHTPUHO.

9. IlpoxoxxaeHNne HEUTPUHO BBICOKMX HEPTUN yepe3 IUIOTHOE BelecTBO. DPGEKThl pereHepanun
HEUTPHUHO.

10. Pe3zonanc 'mauioy

8.3 OnieHOYHBIE CPENICTBA POMEKYTOUHOTO KOHTPOJIS
®dopma NpoBeneHNs TPOMEKYTOUHOM aTTeCTallu — JK3aMEH.

IIpumepHBbIii NepedYeHb BONPOCOB K IK3aMeHy

—

. CBOICTBa HEUTPUHO, TUNIOTE3a HEUTPUHHBIX OCLIMIIISLIUNI.

. Ilponieccsl paccesiHUsI HEUTPUHO C 3apsHKEHHBIMH M HEWTPaJbHBIMU TOKAaMHU, OLIEHKH IpoOera
HEUTPHUHO 10 B3aUMOJEHCTBHS.

. l'enepanus HEUTPUHO B LIeNOYKax TepMosiiepHbIX peakuuii Ha Connue. HelitpunHoe n3nmyuenue
Connua

. O61mue npencTaBieHus 0 PU3NIECKUX MPoLIeccax, MPEIIIECTBYIOIIUX BCIIBIIIKE CBEPXHOBOM.

. Ponb HEHTPHUHO B TpaBUTALIMOHHOM KOJUIAIICE 3BE3/.

. HeliTpuHHOE M311y4eHne MpH BCIIBIIIKaX CBEPXHOBBIX.

. JlerekTupoBaHHE HEUTPUHHOTO BCILIECKa OT CBEpXHOBOM SN 1987A — (akTbl 1 runoressl.

. PY- ¥ pp-HEUTPUHO B acTpO(PU3NYECKIX UCTOUHUKAX.

. AKTHBHBIE 51/1pa TaJaKTUK U MUKPOKBa3apbl KaK UICTOYHUKH HEUTPHHO.

10. 'enepannst HEUTPUHO B IMPOKOM aTMOC(EPHOM JIMBHE, PACUETHI U JaAHHBIE IKCTIEPUMEHTA.

11. IlpuHIMIBEL 1 METOIBI PETHCTPALMM HEUTPUHO BBICOKMX M CBEPXBBICOKMX DHEPrHMl OT acTpo-

(U3NIECKUX UCTOYHHUKOB.
12. HeliTpuHHBIEC TEIECKOIIbI, PETUCTPAIUA aCTPOOU3NIECKUX HETHPHHO.

[\
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Ilpumep mecmoswvix 3a0anuii 0131 NPOGEPKU CHOPMUPOSAHHOCHU KOMNEMEHYUIl, YKAZAHHbIX

évlle n.3:

1. Kako#i Tun HEHTpHHO 00JIa1aeT caMOil MUHUMAIBLHOM SHEPTUEH:
a). TEOHEUTPUHO

0). COJIHEUHbIC HEUTPUHO

B). PEIMKTOBbIE HEUTPUHO

2. Kakoif THTT HEUTPUHO WJIM AaHTUHEHTPUHO B OOJIBITUHCTBE CITy4aeB POXKIAACTCS B PE3yJIbTATE
pacrnaja 3apsKEHHOT0 MU-ME30Ha:

a). DJIEKTPOHHOE

0). MIOOHHOE

B). Tay-HEUTPUHO

3. B kakux B3aMMOJEHCTBUAX MOTYT Y4acTBOBAaTh HEUTPUHO:
a). TOJIBKO B CHJIbHBIX

0). B CHJIbHBIX U CIa0BIX

B). B C1a0BIX

4. Matpuua [Tontrekoppo—Makn—HakaraBei—CakaTbl ONUCHIBAET:
a). Ipolecc cMelnBaHus KBapkoB B CtannapTHoil Moaenu

0). mpoliecc CMeUIMBaHUS TUIIOB HEUTPUHO

B). TAKOW MaTpPHULIbI HE CYIIECTBYET

5. CnupasibHOCTHIO YaCTHUIIbI HA3bIBACTCS:
a). CHOCOOHOCTH YaCTHUIIbl yUaCTBOBATh B OCHMIIIALIUSAX



0). 4HCTI0 3apSATOBBIX COCTOSIHUN aJpOHA
B). IPOCKITUS CITMHA YACTHIIBI HA HAIIPABJICHUE ABUKCHUS

Pa3paboTunkmu:

JAOIICHT Kad)e)lpbl TECOPESTHUSCKOM d)I/ISI/IKI/I H.A. IlepeBanoBa

[Iporpamma coctaBieHa B coorBeTcTBUU ¢ TpeboBanusamu GI'OC BO mo HanpaBieHHO TOATOTOB -
ku 03.03.02 ®dusuka.

[IporpamMma paccMoTpeHa Ha 3acelaHuu KadeIpbl TeopeTHueckor GU3NKH

«15» mapra 2024 . p/,

[Tpotokon Ne7 H.o. 3aB. kadempoii / N 4 C.B. JloBuoB

Hacrosimmasi mporpamMMa He MoOKeT ObITh BOCIPOU3BeAeHA HHU B Kakod ¢opme 0e3
NpeIBapPUTEIbHOI0 MMCbMEHHOT0 pa3peleHusi kadgeapbi-pa3padoTynKa NPOrpamMmbl.



