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|. Henu u 3a1aun AUCHUIIIMHBI (MOIYJIA)

OnHOl M3 caMbIX MHTPUTYIOIIMX 3araJok COBPEMEHHOH KOCMOJIOTUM U (HU3UKU
JJIEMEHTApHbIX YacTHULl SIBISAETCS IPUPOJAa TEMHOM MaTepuu, CPENHAA IJIOTHOCTb KOTOPOM BO
BcenenHoii B IATh pa3 MpeBHIIAET INIOTHOCTh 00BIYHOM OapuoHHO# Martepun. EE pemenue craner
CIIEAYIOUIMM Ba)KHEMIIUM 3TalloM B Pa3BUTHUU IPEICTABICHUH O (pyHIaMEHTalbHBIX CBOMCTBax
MaTEpUU Ha MyTU OOHAPYIKEHUS HOBBIX IEMEHTAPHBIX YaCTUL, OOBACHSIOLIUX SIBICHHUS, JIeXKAI1e
3a pamKamu cyuectByrouied CtannaptHoi Moaenu Gu3MKM YyacTll. VMIMEHHO 3TOT Kpyr BOIPOCOB
HaxOJHUT JETAIbHOE OTPAKEHUE B TAaHHOU IIPOrpamMMme.

Ilesb nporpaMmbl — yOeIUTh CTYJIEHTOB B TOM, YTO OOHApYy>KEHHE CYLIECTBOBAaHHS TEMHOMN
Matepun (T.e. MaTepwy, HE H3IIYYAOIIed CBET W HE HAOIIOJAEMOW Telleé CKOIMAaMH) HMEET
(GyHIaMeHTaJIbHOE 3HaYEeHUE JUIsl KOCMOJIOTMH, acTPO(U3UKU U (PU3UKH 37IEMEHTAPHBIX YaCTHULL.

3ajgaya Kypca: oOCYIUTh MHOTOYHCIICHHBIC TIPOBOJANMBIC M TUTAHUPYEMBIE SKCIIEPUMEHTOB
II0 MOMCKY 4YacTHULl TEMHOH MAaTepuH, PacCMOTPETh Pa3JINYHbIE SKCIEPUMEHTAJIBHBIE METOJBI,
BKJIIOYAIOLME B c€0Sl KaK PETUMCTPALMIO MPSIMBIX B3aMMOJEWCTBUU 4YacTUI[ TEMHONW MaTepuu C
BELIECTBOM JIETEKTOPA, TaK U JETEKTUPOBAHUE NPOYKTOB UX aHHUTUJISLIMY WU PaclaoB.

Il. Mecto aucuuniunsl (MoayJs) B crpykrype OIIOII BO

Jucnumumna «IIpobnempl TEMHOW MaTepuM W IK30TUYECKHX YACTHI» BXOJUT B YaCTh,
bopMupyeMyro ydacTHUKaMH 00pa3oBaTesIbHBIX cooTHOLEeHUH, 6ioka b1 OITOII mo nHanpaBnenuto
03.04.02 ®uszuka. OHa sBIAETCS OCHOBOH TakuMX Hay4YHbIX AUCUMIUIMH Kak «HelTpunHas
acTpo(usuKa», « IKCIIEPUMEHTAIbHbIE METO/IbI B aCTPO(U3HUKE BEICOKUX SHEPIUM» U T.II.

W3yuenne HaHHOW IUCHWIUIMHBI ONUPAETCS HA 3HAHMA, IOIYYCHHBIC TNPU H3YYCHUH
IUCLUUIUIMH OakanaBpuata: «OO0mas ¢usnka», «AToMHas U sjuepHas ¢usuka», «Teopernyeckas
buzukay.

ITporpamma Kypca OpHEHTHPOBaHA Ha TEMATUKY HAYYHBIX MCCIIEOBAaHHM, pa3BUBAaEMbIX
kadeapamu pusznueckoro pakynprera 1 HUUIID UT'Y.

I11. TpeGoBaHus K pe3yJIbTaTaM OCBOCHHS TUCHUIITITHHBI

[Ipouecc n3yyeHHs] AUCUMILIMHBI (MOAYJsl) HampaBieH Ha (OPMHUPOBAHHUE CIETYIOIIMX
KOMIIETECHIIMM:
- CriocoOeH UCToIIb30BaTh acTpo(U3nIecCKrue METO Ikl B HayuHbIX UccienoBanusx ([1K-1);

IlepedyeHb mIaHMpyeMbIX Pe3yJabTATOB 00yUeHHUS M0 JUCHMUILIMHE (MOIYJII0), COOTHECEHHBIX C
HHAMKATOPAMH JOCTHKCHHUS KOMIIECTECHIIMHI

Komnerenuus NuaukaTopsl Pe3yabTarhl 00y4eHust
KOMIIeTeHI M
1IK-1 HJIK nxa1a 3HaTh: PU3NUecKHre MPUHIIUITBI OCHOBHBIX

Criocoben METOIOB UCCIIEIOBaHMs B aCTpo(U3HKe

HCII0JIb30BATh YaCTHUIl BHICOKUX SHEPTHUil

acTpousznyeckie | YMeTb: IPUMEHATH (GU3NUECKUE TEOPUH K

METOJIbI JIJIst OIMCAHUIO COOTBETCTBYIOIIMX METOOB

ONMCAHHUS UCCIIeIOBAaHMSI B aCTPO(PHU3UKE YACTHUIL

IIPOLIECCOB B BBICOKHX JHEPTHUH.

actpousnueckux | Baadems: MeToIMKaMu MOCTPOCHUS

HCCIIEI0OBaHUAX MOJEJIEH, ONUCBIBAIOIINX MPOLIECCHI U
SBJICHUSI B aCTPO(PHU3HUKE YACTUI] BBICOKHX
SHEpruu




IV. Conepxanue u CTPyKTYpa IHCHUILIAHBI (MOXYJIST)

OO0beM IUCIUILIMHBI COCTABIAET 3 3aueTHRIX enuHuLbl, 108 yacos,

B TOM unclie 41 4acoB KOHTAKTHOU PaOOTHI.

3aHATUS TPOBOJAATCS TOJNBLKO B OYHOW (opMe OOy4YEeHHsT C TPUMEHEHHEM TUCTAHIIHOHHOTO
KOHTPOJISI CAMOCTOSITENIbHOM pabOTHl CTYJICHTOB. DJIEKTPOHHOM M IUCTAHIMOHHOW opM 00yUeHHS
HE MpeyCMaTPUBACTCS.

Ha npakTiyuecKkyro MmoAroToBKy OTBOAMTCS 8 ayJJUTOPHBIX YacOB (BO BPEMs Ay TUTOPHBIX 3aHSITHIA).

dopma NpOMEKyTOUHON aTTeCTalluu: 3a4ET.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHIL M OTBEJEHHOI0 HA HUX KOJIM4YeCcTBa

AKAACMHUICCKHUX JacoB

Ne Pa3gen nucuMnjnHbI/TEMA = Buabl yuedHoii padoTsl, DopMbI TEeKyLIET0
n/H w o | BKIIOYAs CAMOCTOSATENbHYIO padoTy 00y4alommuxcs, KOHTPOJS
g E NPaKTHYECKYI0 II0ATOTOBKY M TPY10eMKOCTh ycneBaeMocTH;
@ § S (B yacax) ®opMa NIPOMEKYTOUHOI
= § = a KonrakTHas padoTa npenoaasareJisi ¢ « aTTecTaluuu
2 = 28 o0yqaromumucst Z (no cemecmpam)
> =] o =]
S |2 |52 =S
=2 = § Jlexkun Cemunapckne/ | Koncyan E 'S
: ° NpaKTHYeCKHe/ | TAlUH g :‘
= = JaadopaTopHbIe z
= 3aHATHS o
1 2 3 4 5 6 7 8 9 10
1 | Pasmen 1. TemHas MaTepusi U TEMHast SHEPTHSL. 1 |81 1 6 0,1 10
2 | Pazmen 2. CBUIETEIbCTBA CYHIECTBOBAHMS TeMHOM Matepuun | 1 | 10.2 1 6 0,2 12
3 | Paszen 3. [Ipeanonaraembie 4aCcTUIIBI TEMHOM MaTepUn 1 |102 1 6 0,2 12
4 | Pazgen 4. [Touck TeMHOW MaTepuu U IK30TUUECKUX YACTHI] 1 |61 2 6 0,2 Omnpoc, KOTIOKBHYM,
(MarHUTHBIE MOHOTIONH, Q-ITApPkI, CTPAHTIIETHI) C 12 TTOKJIAJTBI TIO
IIOMOIIBIO HeﬁTpHHHBIX TCSIICCKOIIOB. pe(bepaTaM
5 | Pazzgen 5. [Touck yacTuil TEMHOM MaTepuu B 1 |71 2 6 0,2 11
SKCIIEpMMEHTAaX Ha KoJulaiiaepax
6 | Pazgen 6. Meroabl perucTpauuu 4acTUL TEMHOU MaTEpPUH 110 1 8.1 1 6 0,1 10
cre1aM aHHUTUISIUU BUMIIOB
3auér
KCP
KOHTpOMIBE 4
Hroro uacos 108 36 1 67




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00y4AOIMXCS MO AUCHHUILTHHE

CamocrosiTenpHas paboTa 00yJaronuxcst V4ebno-
METONYECKOE
Ouenounoe
Cemectp Hazsanme paszacia, TCMbI B i paG Cpoxku TpynoeMkocTb CPEJICTRO obecneuenue
U CaMOCTOATCIBHON PAOOTBL | oo erms (uac.) peA CaMOCTOSITEJIbHON
paboTHI
T'otoBoe pemienue
B teuenue
1  Bce pasgensl Pernrenue 3amau ceneorha 60 3a71a4u B [1-2]
p IIMCBMEHHOM BH/IE
[ToAroToBKa K AUCKYCCHH Ha NPAKTUYECKUX . . B teuenue
1 5 FHCKY P Pabota ¢ yueOHoli tuTepaTypoit 7 Huckyccus [1-2]
3aHATUAX ceMeCTpa
OO0t 00beM CaMOCTOSITEIIBHOM PaOOTHI MO TUCIUTIINHE (Yac) 67




4.3. Conep:xaHue y4eOHOIro MaTepHuaJia

Pasnen 1. Temnast marepust 1 TEMHasi SHEPTUSL.
Paznen 2. CBuaetenbCTBa CyIIECTBOBAaHUS TEMHON MaTepuu
- TajakTuueckue poTalMOHHbIE KPUBbIE
- TajakTHueckue CKoIICHUSA
- KosmuecTBeHHBIN BKJIAJl TEMHON Marepuu
Paznen 3. [Ipennonaraempie 4aCTUIIBI TEMHOW MaTepuu
- Heiirpuno CrangaptHoil Moznenu
- Heitrpuno CrangapTHoil MoaeIn
- CBepxMaccUBHbIE HEUTPUHO
- CrepuibHOE HEUTPHUHO
- AKCHOHBI
- CnaboB3auMOECHCTBYIOIINE MACCUBHBIE YaCTHIIbI
- CynepcuMMETpUYHbIE YAaCTHUIIBI
- bapuonnsle xanauna
Paznen 4. Ilouck TeMHOM MaTepuu M 3K30TUYECKUX YACTUL] (MArHUTHbIE MOHOIIONH, Q-I11aphl,
CTpPAHIJIEThI) C OMOIIbIO HEUTPUHHBIX TEJIECKOIIOB.
Paszpnen 5. [lonck yacTui TEMHOM MaTepUy B SKCIIEPUMEHTAaX Ha KOJLIaHaepax
Pasnen 6. Meroap! peructpanyuy 4acTUL TEMHOW MarepyH I10 CliejaM aHHUTWIIALIUYA BUMIIOB

4.3.1. IlepeyeHb cCeMHUHAPCKUX, MPAKTHYECKHX 3aHSITHI U JIaOOpaTOPHBIX padoT
JlaGopaTopHble 3aHATHSI HE IPELyCMOTPEHbI

4.3.2. TlepeyeHb TeM (BONMPOCOB), BHIHOCHMBIX Ha CaMOCTOSITeJbHOE H3yYeHHE CTYJIeHTaMHU B
paMKax camocTosTeabHoi padorsl (CPC)

Bun Konnuec
No . Pexomenngyema
Hen. Tema CaMOCTOSITENIBHOM 3anaHue s nHTepatypa TBO
paboThHI 4acoB
1. Bce tembl - U3y4YECHHE - yIIIyOUTh CBOU Bes 60
ClielMaIbHON 3HAHUA MO TEKyUIEH | peKOMEHAyema
JUTEPATypPHI TeMe sl IUTEpaTypa
- KOHCTIEKTUPOBaHUE | - HamucaTh pedepar
- cbop MaTepuana - IOATOTOBUTHCS K
11 pedpepara JIMCKYCCUH Ha
ayJIuTOPHOM
3aHATUU
Bes
2. Bce temsl IToaroroska k 3a4é€ry peKoMeHyeMa 5
g IUTepaTypa
3. Tekymiue KOHCYJIbTALUU 2

4.4. MeToanyecKue YKa3aHU 10 OPraHU3aALMH CAMOCTOSITeJIbHONH padoThl CTY/ICHTOB

CamocrodrenbHas paboTa pearu3yeTcs:

1) HemocpencTBeHHO B Mpoliecce ayJUTOPHBIX 3aHATHH, TPU TOATOTOBKE K OTBETY Ha
KOHTPOJIBHBIN BOITPOC.

2) B koHTakTe ¢ mpenoaaBareieM BHE paMOK PAaCIHCAHHS - HA KOHCYJIBTAIUAX N0 YYEOHBIM
BOIIPOCAM, B X0JI€ TBOPUYECKUX KOHTAKTOB, PH JIMKBUAALNN 33J0JKEHHOCTEH, TpH
BBITIOJTHEHUY UHIUBUAYAIbHBIX 33aHUN U T.[.

3) B oubnuoreke, 10Ma, B OOLMICKHUTHH, Ha Kadepe MPU BBHITIOJTHEHUN CTYICHTOM YIEOHBIX
TBOPYECKHUX 3a/1a4.



V. YueOHo-MeTOAMYECKOE H HH(POPMALIMOHHOE 00ecnedeHne TUCIUIIIHHBI (MOYJIs1)
a) nepeuens Iumepamypbl

OCHOBHAS TUMepamypa

1) Mypsun, B. C. Actpodu3uka KOCMHUECKUX JIyueil [DIeKTpoHHBIH pecypc| : yued. mocooue

st By30B / B. C. Myp3uH. - DJeKTpoH. TeKCToBbIe AaH. - Mocksa : Jloroc, 2007. - 487 c. ;
HeT. - (Knaccuueckuii yHuBepcuteTckuil yueOHuk). - 9bC "PykoHT". - HEorpaHuy. noctym. -
ISBN 978-5-98704-171-6

OONONHUMENbHAS TUMepamypa

1) Tanmaktuku [Tekcrt] : HayuHoe u3manue / pen., coct. B. I'. Cypaun. - M. : ®usmatiut, 2013. -

431 c. ; 22 cm. - (Actporomust u actpodusuka). - ISBN 978-5-9221-1445-5. — (2 sk3.)

2) Bepun, O.I'. Ilpupona 37eMEHTApHBIX YaCTHUI], KBAHTOBAas TEOPUS M BEJIHMKOE OOBEIMHCHHUE

[Tekct] : mayunoe uznmanue / O. I'. Bepun. - M. : Kontyp-M, 2005. - 133 c. ; 21 cm. -
bubsmorp.: c. 132-133. - ISBN 5-98642-016-0. — (2 x3.)

3) T'opbynos, JI.C. BBemenue B Teoputo panHeit Bcenennoit : Teopust ropsiuero bBosbioro

B3peiBa / [I. C. T'opOyHoOB ; Poc. akan. Hayk, UH-T sinepubix uccnen. - M. : M3a-so JIKU, 2008.
- 543 c. : un. ; 24 cMm. - bubnuorp.: ¢. 537-539. - IIpeam. yka3s.: c. 540-543. - ISBN 978-5-382-
00657-4. — (2 3k3.)

4) Actpodusuka kocmudeckux syueit [Tekcr] : nayunoe uznanue / B. C. bepesunckuii [u ap.]. ;

[Tox pen. B.JI.I'un30ypra. - 2-¢ uda.,ucnp.u gon. - M. : Hayka, 1990. - 523 c. : un.; ; 22cMm. -
ISBN 5-02-014206-9. — (2 3K3.)

0) nepuoouueckue u30anusl

1)
2)
3)

Kypnan « Venexu gusuueckux nayxy http://ufn.ru/

Kypuan «Astroparticle Physics» http://www.journals.elsevier.com/astroparticle-physics/
Kypnan «Dusnka 3JIEMEHTaPHBIX YaCTUIL 51 aTOMHOTO anpay
http://www1.jinr.ru/Pepan/Pepan_rus.html

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1.

B cucreme obpasoBarensHoro noprana UI'Y (http://educa.isu.ru/) pasmerieHsl METOAMYECKHE
MaTepualtbl U 3aJaHus 110 JAHHOMY KypCYy.

2) baszwl aaHHblx, qubOpMdquHHO'CI’ZpaGO'{Hble U nouckoevle cucniemnsl

4)
5)
6)
7)
8)
9)

O6cepaatopus Oxe : https://www.auger.org/

Teneckon HESS (High Energy Stereoscopic System) http://www.mpi-hd.mpg.de/hfm/HESS/
Teneckon MAGIC : https://magic.mpp.mpg.de/

Teneckon VERITAS : http://veritas.sao.arizona.edu/

CTA : https://portal.cta-observatory.org/Pages/Home.aspx

Fermi gamma-ray Space Telescope: http://fermi.gsfc.nasa.gov/

10) MILAGRO : http://scipp.ucsc.edu/milagro/papers/
11) HAWC: http://umdgrb.umd.edu/hawc/index.php
12) IceCube: https://icecube.wisc.edu/science

13) http://library.isu.ru/ru

14) 543 «bubnuoTex» https://isu.bibliotech.ru/

15) OBC «Jlaub» http://e.lanbook.com/

16) OBC «PyxonT» http://rucont.ru
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V1. MaTepuajibHO-TeXHHYECKOE oDecriedeHne TUCIUNINHBI (MOTYJIs)

6.1. YuedHo-1a00paTopHOE 000py10BaHMeE:!

Y4eOHast ayauTopus JJisi MPOBEIEHUs 3aHsATHHA. Vcmonbp3oBaHUe TI00aThbHOW KOMITBIOTEPHOU CETH
MO3BOJISIET 00ECIIEYUTh TOCTYIHOCTh MIHTEpHET-pECypCcoB U peau30BaTh CAMOCTOSTEIBHYIO PaboTy
CTyJIeHTOB. Ha JeKusax MOryT MCHOJb30BaThCsl MYJbTUMEIUMHBIE CPENICTBA: MPOEKTOP, EPEHOCHOU
JKpaH, HOYTOYK.

Martepuanbl: HaydHbIE CTaThbU W MOHOTpadUU U3 PEICH3UPYEMBIX KYPHAJIOB, PacCMaTPUBAOIINC
COBpPEMEHHBIE MTOXO/IbI M UCCIIEI0BAaHUS B aCTPO(PU3UKE BHICOKUX SHEPTHUH.

6.2. IlporpaMmmHoe obecnieyeHue:

CrangapTHbie cepBUCH ThoOanpbHOW ceTd VHTEpHET, CTaHAapTHBIE MPOTPaMMbl JUIsl TIOKa3a
Mpe3eHTaluii U JOKyMeHTOB B (popmare pdf.

6.3. Texunuyeckue v JIeKTPOHHbIE CPeCTBA:
Bo BpeMst TeKIIMOHHBIX 3aHATHI CTyI€HTaM JIEMOHCTPUPYIOTCS Ha DKpaHe MaTepHalibl Kypca B
BU/IE TIPE3CHTALINH.

VIl. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

3aa4n U3JI0KEHHUS U U3YyUCHHS AUCIIMIUTMHBI PEATU3YIOTCS B CIICAYIOIUX (popMax
JEATeIbHOCTH:

e JIeKIMH, HALIEJICHHBIC HA MOJyYeHHe He00X0IMMOoN NHPOPMAIINH, U €€ UCTIOIb30BAHUE
NPU PEIICHUU MPAKTUYCCKUX 33712y,

® KOHCYJbTALUM — €KEHEJIEIBHO IS BCEX JKEJAIOIINX CTYACHTOB;

e CcaMoOCTOfITeIbHAsi BHeayIUTOpHasi padoTa HampaBleHa Ha MPHOOpPETEHHE HABBIKOB
CaMOCTOSITENTLHOTO PELICHUS 3a/1a4 10 TUCIUTUINHE;

® TeKyIIMil KOHTPOJb 32 JICATEIbHOCTHIO CTYIEHTOB OCYIIECTBISIETCS Ha JICKIMOHHBIX H
MPaKTHYECKHUX 3aHATHSX B BUJIE CAMOCTOSATEIBHBIX padoT

VIIl. OueHouynble MaTepHaJIbl AJI TEKYLIEro KOHTPOJISI M IPOMEKYTOYHOH aTTecTalluu

®onp oueHouHbIX cpeactB (POC) npencraBieH B NPUIOKEHUH.

8.1.1. OnieHOYHBIE CpeCTBA JIJIST BXOJHOTO KOHTPOJIS

Jl1s u3yueHus: JaHHOTO Kypca CTYAEHT JOJDKEH 3HaTh OCHOBBI (PU3UKU U MH(OPMATUKU, YMETh
II0JI30BaThCA CTAHAAPTHBIMU IIOMCKOBBIMU cepBUcCamMu ceTh MHTepHeT. BXOMHON KOHTPO/Ib 3HAHUM
HE MTPOBOJIATCH.

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJISI

[Tpumep BOIPOCOB TEKYIIETO KOHTPOJIS
1. Haiimu yeon k niockocmu opoumsl 31eKmpoHa 6 npeoenax komopozo o6yoem 3akaioueno 90%

UHMEHCUBHOCIMU CUHXPOMPOHHO20 U3TYHEHUs. ons =2, 10, 100.

2. [locmpoums  3a6uUCUMOCmb YACMOMbL MAKCUMYMA CHEKMPA CUHXPOMPOHHO20 U3YHUeHUs
INEKMPOHA OM €20 IHeP2UU 8 MACHUNMHBIX nonsx 107°, 102, 0.1, 10, 100, 108,
108, 10% re.

3. Buiuucaumo snepeuu eamma-keanmos é peakyuax N +H D+ y, d+H -°He + y, 'Be
+1H 5B + y, 3He +*He —»'Be + 7,

BC4p > UN+y, UN+p B0+, “He+*He — 5Be +y.

4. 1m - Me30H, dHepaus Komopo2o pasia a) MmC? 6) (1000 -MwC?) pacnadaemcs na dsa camma-
keanma. Onpedenume Y20 MeXcOy HANPAGIEHUAMU 2AMMA-KEAHMOB.
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5. AHoepnwiii cocmag Kocmuuecko2o unyuenus. Mcmouynuku KOCMUuecKux aydel 8biCOKUX

9HepeU.

6. Ycxopenue na ghponme yoaprou eonnsi. Yoapmwvie 801HbI 8 MOIOOBIX OCIAMKAX CBEPXHOBYIX.
7. Ilpupooa cmenennoco cnekmpa Kocmudeckux yacmuy. IIpoxodcoenue Kocmuueckoeo
uzyueHus yepes mexczgezoHoe npocmparcmeo. Obpezanue cnekmpa I petizena-3ayenuna-
Kysvmuna.

8. Hlupoxuii ammocgepuwiii 1ueens (LLIAJI). Dnekmpomacnumnas u s0epHas KOMNOHEHMbL.
Hszmepsaemvie napamempwt aueus. [lpocmpancmeennoe pacnpeodenenue 4acmuy 8 NUGHSX.

9. UYepenkosckoe uznyuenue LILIAJI

10. Honuzayuonrnoe ceeuerue.

11. Paouousnyuenue IIAJI.

12. Komnnexcnvie ycmano6xku 015 uzyuenus KOCMUYECKO20 U3TYYeHUsl NPU 8bICOKUX
SHepaUsIX.

13. Haszemnvie, noozemmvie, 2nyboxkosoonvle u kocmudeckue iabopamopuu. Ilpumepol.
14. OchosHble pe3yibmamsl O MACCOBOMY COCMABY U IHEPSEMUYECKOMY CHEKMpPY
KOCMUYECKUX JTIYYell.

15. Lamma-acmponomus evicokux sHepeutl. Mexanuszmvl podicoenus 2amma-K8aHmog
BbICOKUX IHEPIUIL.

16. Toznowenue camma-xeanmos 6o Beenennoii. 'amma-eamma e3aumooeticmasue.

17. Dehghexmol 6 snekmpuueckux u MaZHUMHbBLX NOIAX, OIUBKUX K KPUMULECKOMY 3HAYEHUIO.
IIpobeeu camma-K8aHmo8 OMHOCUMENLHO NPOYECCO8 2aMMa-POMOHHO20 83AUMOOEUCMBUSI.
18. Tlomoku camma-kéanmos om o0bonoyex ceepxHosuvlx. I amma-nynvcapvl. Mooens
NOJSIPHOU WANKU U MOOElb GHEWHell Opeulu.

19. Ilomoxku ecamma-keanmos om Kpabosuonou mymannocmu. Ilynvcap u ocmamox
CBEPXHOBBIX.

20. Ammocgpepuvie uepexosckue meneckonut ¢ ananuzom usoopaxcerus (1IACT).
Iapamempuor Xunnaca. CospemeHnnvie UepeHKOBCKUE 2AMMA-MeNeCKONbl.

21. Hlupoxoyzonvusie camma-meneckonvt - MILAGRO, HAWC, LHAASO, Tibet. [Ipoexm
TAIGA.

22. Tamma-meneckonwvl na cnymuuxax: om CGRO 0o Fermi.

23. Memoowl pecucmpayuu nPUpoOHsbIX NOMOKOS HEUMPUHO BbICOKUX IHEPIUll HA

npUMepax KPYNnHulX COBPEMEHHbIX YCMAHOBOK.
24, Pesynomamur meneckona ICECUBE no pecucmpayuu netimpuno ceéepxevicokux
9HepeUll KOCMUYECKO20 NPOUCXONCOCHUS U UX BO3MOICHAS, UHMEPNPEMAYU.

25. Temnas mamepus u memuas suepeus. Ilouck memHou mamepuu u 9K30MUYECKUX
yacmuy ¢ NoMOWbI0 HeUMpPUHHBIX MeleCKONO8.

11.3. OueHouHsble cpecTBa A1 IPOMEXKYTOUHOM aTTECTalluK

IIpuMepHLIM COHCOK BOIPOCOB U 3aJJaHUH K 3a4ETY:

1. Aoepnvie peaxyuu 6 36e30ax I 1aenoil nociedoeamenbHOCMU.

2. Kpacuwie cueanmul. I'openue cenusi.

3. Koneunvle cmaouu s6onoyuu 36e30. Hykneocunmes 6 c6epxXHOGbIX.

4. Hetimponnvie 36e30b1, cyenapuu oopazosanus u 3eonroyuu. Habrniooamenvuvie nposisnenus 6
PAaouo-, peHmeeHO8CKOM U 2aMMA-OUANA3ZOHAX.

5. B uem 3axnrouanacey meopus yckopenus kocmuveckux ayueti E.@epmu? Bvisecmu 3nauenue
nokazamens HaKIOHA SHEP2EMULeCcK020 CNeKmpa.

6. Ymo maxoe ouacpamma Xuinaca?
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7. Kakyto sanepauto npuobpemem wacmuya npu 08yKpamHom nepecedenuu hponma yoapHou
eonnvl. Kax ceazan noxazamenb HaKI0HA CNEKMPA YCKOPEHHBIX 4aACmMUYy ¢ Xapakmepucmukamu
VOApHOU BOJIHYL.

8. Kaxyto maxcumanbHyro saHepeuio Modxcem npubpecmu 4acmuya npu yCKoOpeHuu Ha ¢ppoume
VOapHOLl 80JIHbL, 00PA3YIOWUIICA NPU 83DblEE CEEPXHOBOU 36€30bl.

9. [lpu kakux sHepeusax nPoucxooum npoucxooum obpesauue cnekmpa npomoHos npu
83AUMOOeUCMBUU 8 PETIUKINOBLIM U3TyYeHueM. Bvisecmu 3nauenue smou snepeutl. Kak 3asucum
3HaueHue IMou IHeP2UU O KPACHO20 CMEUJeHUsL Z.

10.Ilpu xakotl sHepeuu camma-Keanmsl HaudoIee CUILHO NO2NOWAIOMCA HA PeNUKMOBOM
usnyyenuu. Boieecmu 3navenue smoti snepeui.

11.Kaxyto 6 cpeonem snepauto npuodopemaem ¢homon perukmoso2o usiydeHus npu CmoaKHO8eHUU
C 2JIEKMPOHOM BbICOKOU IHEPSUU.

12.Ilouemy sHepeemuueckull CneKmp 2amMma-K8aHmos om pacnaoa nu-Hojlb Me30H08 NO8Mopsem
SHep2emu4ecKuil CHeKmp YCKOPEeHHbIX NPOMOHOB.

13.Kak 3asucum om sHepeuu cevenue 3aumooeticmsus Hetimpuro ¢ Hykionom. Ilpu xaxou
9HEp2UuU HeUMPUHO HAYUHAIOM CUTbHO NO2TIOWAMbCA NPU nepecederHuy 3emuu.

14.Kaxue ocnognbie Mexanusmbl 6HOCAM BKIAO 8 dHepeemudecKue nomepu mMroona. Beisecmu
3a68UcUMOcms OUHBL NPObe2a MIOOHA OM SHEPLULL.

Onucambo ocHogHble Memoovl pecucmpayuu LIIAJL

15.Kakue munvl ycmanosox o1 pecucmpayuu LLIAJI cywecmeyiom. [lepeuuciume naubonee
u3gecmmuoie U ONUUIUMeE UX YCMpPOLUCMEO0.

16.0Onucamov koncmpykyuro 600Ho20 baxka obcepsamopuu Auger. Kak oyenumov eenuduny cuenana
(6 homosnexmponax) npu nepeceyerHun MIOOHOM 800HO20 baKa.

17.1lokazams, umo noanbIll NOMOK YepenKo8cko2o uznyyenus LLIAJI nponopyuonanen snepeuu.
18.Kax oyenums snepeemuueckutl nopoz 4epeHKo8CKol ycmanosku 0 pecucmpayuu LIAJL
19.Kak uzmepsemcs snepeus LILIAJI 6 uepenko8cKux ycmanogxax.

20.11oyemy yucno pomonog ghuroopeceHmno2o usLyyeHus om 3apsadceHHoU Yacmuysbl c1aoo
3a8ucum om niOMHOCIMU AMMOCQepbl.

21.Kauecmsenno onucamo kax ghopmupyemcs usoopasxcenue [LIAJI ¢ kamepe ammocgepro2o
YepeHKOBCKO20 melecKond.

22.Kakue napamempul uzobpasicenus Haubonee 3¢hghekmusHo uUcnonvb3yromcs npu vl0eleHus
coObIMUtLi Om 2amMma- K8AHMOB.

23.Kak oyenumbs 3¢hhexmueryio niowadsb pecucmpayuu HeUmpuHo HeUmpuHHbIM meiecKonom.
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