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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

JucuumumHa «KCIIepUMEHTAbHBIE METO/IbI B aCTPO(U3NKE BHICOKUX YHEPIHil» BXOAMUT B YaCTh,
dhopmMupyeMyIo ydacTHUKaMH 00pa3oBaTelbHBIX cooTHOIIeHUH, 0s10ka b1 OIIOII mo HanpaBieHuto
03.04.02 ®dusuka.

Lesablo n3ydyeHus: TUCHMIUIMHBI SBISETCS YrIIyOUTh MOHMMaHUE CTYJCHTaMH (PyHIaMEHTaJIbHBIX
OTKpBITUII B HOBeHIIel (u3uke, HAyYUTh peIIaTh BOMPOCHI COBPEMEHHON HAyKH C MO3MIHN

CHUCTCMHOI'O ITIOAX0Ja Ha OCHOBHBIX 3Tallax HaquO-HCCHCHOBaTCHBCKOﬁ JCATCIIBHOCTH.

K 3a0auam vizydeHvsi TUCIUTUTMHEI B COOTBETCTBHH C TPEOOBAHUSAMH K KOMIICTCHIIUY HATIPABIICHUS
MOATOTOBKU MaruCTPOB OTHOCSITCS:
® [I03HAKOMHUTH CTYyJE€HTAa C OCHOBHBIMU 3aKOHOMEPHOCTH B OOJIACTH TEOPETHUYECKOW U
AKCIIEPUMEHTAIbHON (DU3UKHU BHICOKUX SHEPTHUH;
® Hay4uTh CTYACHTOB pelIaTh THUIHUYHBIE 33Ja4yd C OCHOBHBIMHU IpoleccaMu (U3UKU

QJICMCHTAPHbIX YaCTHULI.

Il. Mecto nucunnimusl (Moay.as) B crpykrype OIIOII BO
Opranuzanys ydeOHOro mpolecca MpU H3YYEHMHM JaHHOTO Kypca COOTHOCHUTCA C LEISIMHU
0o0pa30BaHUsl Ha COBPEMEHHOM JTale, a W3yueHHE HEKOTOPHIX pa3fesioB OPUEHTHPOBAHO Ha
TEMaTHKy Hay4YHbIX HCCIeI0BaHUI 0a30BOro MHCTUTYTa Kadeapsl — MIHCTUTYTa coHEeYHO-3eMHOM
¢u3uku CO PAH, teneckona MACTEP-TyHka Ha acTpou3nueckoM MOJIUIOHE YHUBEPCUTETA U
r1yOOKOBOJHOIO HEHTPUHHOTO Teneckona Ha baiikane. MeTtoauka npenojaBaHus HanpasieHa Ha
cucmemHblll N00X00 K 00yYeHulo N unmezpayuio JUCUUIUINH €CTeCTBEHHOHAYYHOIO LUK, T. K.
IpU U3YyYEHUHU Kypca HCIHOJIb3YIOTCS pa3lieNibl U TEMbl CIEAYIOUIMX TUCIUIUIMH MPEeAbIIYLIEro
ypOBHs1 00pa30oBaHMUS:
e (u3uka (MoseKyIspHas (pU3MKa U TEPMOIMHAMUKA, SJIEKTPOIMHAMUIKA, BOJTHOBAs
OITHKA, aTOMHAA U sifiepHas (u3KKa, CTAaTUCTHYECKas U KBaHTOBas (u3uka, (usmnka

IJ1a3MBl, CI)I/ISI/IKa SJICEMECHTAPHBIX YaCTHUILl, TCOPUS OTHOCI/ITGHBHOCTI/I);

® BbICHIag MaTCMaTHuKa (,[[I/I(b(l)epeHL[I/IaHBHOC N UHTCTPAJIBHOC UCHUCIICHUE, 3JICMCHTLI

(bpaxTaibHOI r€OMETPUN).

I11. TpeGoBaHus K pe3yJibTaTaM OCBOECHHS TUCHUIIUHBI

W3ydenune TUCIMIUIMHBI HANIPaBJICHO Ha (POPMHUPOBAHUE CIIEAYIONIMX KOMITETCHITUH:
- CnocoOeH UCTonb30BaTh acTpO(hU3NIECKUE METOIBI B HAyUHBIX uccaenoBanmsx ([1IK-1);
- CrmocoOHOCTh OpPraHW30BBIBATH M TPOBOJIUTH HAYYHO-HCCIEIOBATEIBCKYIO W  OIBITHO-
KOHCTPYKTOPCKYIO Pa0OTy, M ONpeAesTh cepbl npuMeHeHus ux pesynbraros (I1K-2).
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IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUs M0 TUCHUILIMHE (MOIYJ/II0), COOTHECEHHBIX C
HHIMKATOPAMH J0CTHKEHHUs KOMIIeTeHIU i

KoMmnerenuus HNuauxaropsl Pe3yabTaThl 00yuyeHus
KOMIIeTeHI M i
ITIK-1 UK nkia 3Hamo.
Cnocoben ® METOAbl KPUTHUYECKOTO aHau3a MW  OLEHKHU
HCIOJIb30BAThH COBPEMEHHBIX HAyYHBIX JOCTH)KEHUM, a TaKxke
acTpodu3nyecKue METOJIbl T€HEPUPOBAHHUS HOBBIX WJIEH IMpHU
METOABI I PEIIEHUN MCCIENOBATEIBCKUX W IMPAKTHYECKUX
ONMCaHUS 3a/1a4 B acTpo(hU3MKe YaCTUIl BEICOKHX YHEPTHIA,
IpoueccoB B . (1)I/I3I/I‘-IGCKI/I€ IOPUHLIUIIBI OCHOBHBIX METOJIOB
acTpO(U3MICCKIX WCCIICIOBAaHUS B acTPOPU3UKE YACTHUI] BBICOKUX
HUCCIICJOBAaHUAX 3Hepr1/1f/'1;
ymemb:
® AHANM3UPOBATH  AJbTCPHATHBHBIC  BapUAHTHI
pELICHUSI HCCIENOBATENBCKAX M IMPAKTHYECKUX
3a7a4 u OLICHUBATh MOTEHINATbHBIE
BBIUTPBIIITH/TIPOUT PBILIN peanu3anuu 3THUX
BApUAHTOB TIPH HCCIEAOBAHUU B acTPOPHU3HUKE
YacTUIL BEICOKUX YHEPIHUd;
® TNPUMCHATh (U3MYECKUE TEOPUU K OMHMCAHHUIO
COOTBETCTBYIOIIMX METOJIOB HCCIIEIOBaHUA B
acTpo(du3MKe YacTUIl BHICOKUX YHEPTHUH;
enaoemon:
® METOJAMKaMHU MMOCTPOEHUSA MOJIETIEH,
ONMCBHIBAIOIIMX IPOLECCHl W JETEKTOPbl B
acTpo(du3MKe YaCTUIl BRICOKUX YHEPTHUH;
1IK-2 UK 2 3Hamb OTEYECTBEHHBIN M MEXIYHAPOJHBIA ONBIT B
3HaeT acTpo(du3rKe BRICOKHX SHEPTUIA
OTEUECTBEHHBIA U | 61ademp:
MEKIyHapOAHbIH e HaBBIKAMHU aHAJIM3a METOJOJOTHYECKHUX MpoOIieM,
OIIBIT B BO3HUKAIOIIUX MPU PEIIEHUN UCCIE0BATEIbCKUX
COOTBETCTBYIOLIEH W TpPaKkTUYECKHX 3aJa4, B TOM 4YHUCIE B
obnacTtu MEXIUCHUTITMHAPHBIX o0nacTsx (snepHas
MCCIIEI0BAHMUI actpodusuka, (pU3UKa KOCMHYECKUX H3IY4EHUH,
(u3MKa 3B€3]1, KOCMOJIOTHSI)

IV. Copepxanue u cTPyKTYpa AUCHUILINHBI (MOLYJIs1)

O0BbeM IUCIUILIMHEI COCTABIAET 4 3aUeTHBIX equHUIIEI, 144 yacos,

B TOM 4Hclie 45 4acoB KOHTaKTHOU pabOTHI.

3aHATHS TPOBOASTCS TOJIBKO B OYHON popMe 00yUdeHHUsI ¢ TPUMEHEHNEM JUCTAaHLIMOHHOTO KOHTPOJIS

CaMOCTOSITENTbHOM PabOTBl CTYAEHTOB. ODJEKTPOHHONM U JUCTAaHIMOHHOM ¢GopM oO0yueHus He

IIpelyCMaTpUBaAETCSl.

Ha nmpaktudeckyro noarotoBky orBoautcst 20 4acoB (B paMKax CaMOCTOSTEIILHOM padoThI).

dopma TPOMEKYTOUHOU ATTECTAIUN: DK3AMEH.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHLIX 3aHSATHH M OTBEJEHHOI0 HA HUX KOJIUYeCTBA

AKAACMHUICCKHUX JacoB

Ne Pa3gen qucuuniauHbl/TEMA = Buasbl yue6Hoii padoThl, DopMBI TEKYyLIET0
n/H = o | BKIIOYas CAMOCTOSITETbHYIO PaboTy 00y4aromuxcs, KOHTPOJIA
g E NPaKTHYECKYI0 NOATOTOBKY H TPYI10€MKOCTh ycreBaeMocCTu;
2 § g (B yacax) ®opMa IPOMeKYTOUHOI
= § = g KonTakTHas padora npenoaaBareJs ¢ « arrecTalluu
3 T Z8 00y4aoImuMucs = (no cemecmpam)
|2 | gs 5 s
© 2 o =S
2] 5 o | Jexkuun Cemunapckne/ | Koncyns | S 'S
5 E NpaKkTH4YecKue/ | TAUMHU § :‘
= 5 JadopaTopHbie z
= 3aHATHSA ©
1 2 3 4 5 6 7 8 9 10
1 | Tema 1. Bseoenue. Ilpeomem usyuenus acmpoghu3uxu blCOKUX 2 4 4 01 8
oHepaull. 12,1 '
2 | Tema 2. Ocobennocmu snepeemuueckozo cnexkmpa IKJI. 2 12.1 4 4 0,1 8
3 | Tema 3. l'eomacnummvie 3¢pghexmul 6 KOCMUUECKUX TYHAX. 2 12.1 2 4 0,1 8
4 | Tema 4. IIpoucxoocoenue kocmuyeckux ayueil (KJI) 2 121 2 4 0,1 8
5 | Tema 5. I[Ipoucxosicoenue kocmuueckux iyuetl 2 121 2 4 0,1 8
6 | Tema 6. Ilpoxooicoenue kocmuneckux iyuel yepez ammocgepy 2 2 4 0.1 8 Onpoc, mackycens
3emau 12,1
7 | Tema 7. 0630p memo0ooé pecucmpayuu nepeusHo20 2 2
KOCMUYECKO020 U3yuerus (Ha Cnymuukax, 6 ammocgepe, 4 01 8
HazemHble, N0O3eMHble, NOONeOHbIe, NOOBOOHbLE !
2KCHepumMermol) 12,1
8 | Tema 8. ['amma-acmpoHomust 8bICOKUX dHEPIUll 2 10,1 2 4 0,1 6
9 | Tema 9-10. Kpynnetiwue xomniexcrole ycmanoxu 0jist 2 8 0.2
U3YYEHUS KOCMUYECKO20 U3TIYHeHUs. 13,2 '
OK3aMeH 32
KCP
KOHnTposs 4
HTtoro uacos 144 40 1 67




4.2. I1nan BHeayAUTOPHOIi CAMOCTOSITEJILHON PaGoThl 00yYAOIIMXCS MO AUCHMILTIHHE

CamocTtosaTtenbHas paboTa o0ydaromuxcs Yuebno-
OLeHotHoe METOIMIECKOE
HOYH
Cemectp Hassanue paszena, TeMbl Cpoxu | 1 ! obecneyenne
o PYAOCMKOC CpeACTBO o
Bun camocTosiTensHOM paboThI | BBIMIOTHEH CaMOCTOSATENbHOM
st Tb (Jac.) paGoThl
I'otoBoe
B teuenue CIICHUE 3aa4u
1  |Bce pasgenst Pemenue 3amau 46 P A [1-2]
cemecrtpa B IIUCbMEHHOM
BUJIC
IToAroToBKa K AUCKYCCHH Ha ayIMTOPHBIX Pabota c yueOHOM B teuenue
1 A AHCKY YAHTOp yHeon 21 Jluckyccust [1-2]
3QHATHUSIX JUTEPaTypoit cemecrtpa
OO6mwmit 00BeM CaMOCTOATEIIBHONW PaOOTHI MO JUCIUTLIMHE (Yac) 67




4.3. CoaepxxaHune y4eOHOro MaTepuajia

Tema 1.

Tema 2.

Tema 3.

Tema 4.

Tema 5.

Tema 6.

Tema 7.

Tema 8.

Tema 9.

Tema 10.

Brenenue. Ilpeamer wusyudeHuss acTpodu3WKM BBICOKMX OdHepruil. IlepBuunbie
kocmuueckue ayun (I1IKJI) cepxBbicokux s3nepruil. Mctopus otkpsiTus. OCHOBHBIE
CBOMCTBA.

Ocob6ennoctu snepreruueckoro crekrpa [IKJI. Cremennoill xapakTep CHeKTpa
KocMuueckux — vactui.  OOpe3anue cmektpa [ 'peiizena-3arnenuna-KyspmuHa.
XUMHUYECKUN COCTAaB NEPBUYHOIO KOCMHUYECKOTO U3TyUCHHUS.

I'eomaruutHblie 3(pPeKThl B KOCMUYECKHX JTydax.

[Ipoucxoxnenne kocmuueckux syded (KJI). Mexanusmbl ycKopeHHUs 3apsyKEHHBIX
ygactu1l B KJI. TpeboBanus k MomHocTu uctounukon KJI.

IIpoucxoxnaenue xocmuueckux Jmyded. IIpomomkenue. MCTOYHUMKM NEPBUYHOIO
KocMuyeckoro — u3nydeHus — (auddysHble,  TOYEUHbIE,  BHETAJAKTUYECKHUE).
lNanakTryeckue, BHETATaKTUYECKHE KOCMUYECKUE JIYUH.

[IpoxoxaeHne kocMudeckux Jyueil uepe3 armocdepy 3emian. OCHOBHBIE MPOIECCHI
B3aumojeiicteus. [Hupokuit atmochepnsiii smBenp (ILIAJI). OOmue cBeneHus.
Komnonents! HTAJIL

O030p METO0B pPEruCcTpalMy MEPBUYHOIO KOCMUUYECKOT0 U3JIy4Y€HHUs (Ha CIyTHUKAX,
B aTMoc(epe, Ha3eMHbIe, TIOJJ3€MHBIE, TOAJICAHbIE, TOABOHBIE SKCIIEPHUMEHTHI).
['amma-acTpoHOMUS BBICOKHUX SHEPrUi. MexaHu3Mbl POKICHUS FTaMMa-KBaHTOB

BBICOKHX dHEPruid. MeToapl HaOIIOIECHUT.

HeiiTtpuHo B nepBUYHOM KOCMUYECKOM M3JIy4YE€HHUU. FICTOUHUKM HEUTPUHO B IPUPOLE.
HetitpunHas acTpodu3uka BEICOKUX SHEprUil. MeTo/bl 1eTeKTUPOBAHUSI HEUTPHUHO.
Kpynnelinme KOMIJIEKCHBIE YCTAHOBKU AJI U3YyUYEHUsI KOCMUYECKOTO U3Ty4YEHHUs MpU
BbICOKUX 3Heprusx. O6cepBaropust TAIGA.

4.3.1 llepeyeHb JEeKIHOHHBIX 3AHATHH

Ne Ne paznena u Tembl Haumenosanue Tpynoe | Ouenounsie | @opmu

n/m JTUCIUTITAHBI (MOIYJIs1) HCIIOJIb3yEMBIX MKOCTbh | CpEACTBa | pyeMble

TEXHOJIOTUH (gachrn) KOMIIET

SHIINHA
1 2 3 4 5 6

1. | Temal BBoanas nexims 2 HET TIK1
2. | Temsr 2 2 [Ipusenens: | 1K1
3. [Tema3 4 B I1.8 [IK1
4, | Tema 4 4 IIK1
5. | Tema 5 4 IIK1
Nudopmannonnas nexkuus

6. | Tema 6 C DJIEMEHTAMH JIEKI[UU- 4 1K1
7. | Tema7 BU3yaTA3alnu 4 [K2
8. | Tema 8 4 IIK1
9. [ Tema9 4 [IK1
10. | Tema 10 4 [1K2
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4.3.2. llepedyennb TeM (BOMPOCOB), BBIHOCMMBIX HA CAMOCTOSITEIbHOE U3YyUeHHEe CTYyJeHTaMH B
aMKax camocrTosTejbHoil pabotsl (CPC)

Bun Komnnuec
Ne . Pexomennyema

Tema CaMOCTOSITCIbHOM 3aganue TBO

HEJL. s IUTEpaTypa

paboThI JacoB

1. Bce temsl -BHEAyAUTOpHAs - IPOYUTATH Bea 46
JAUTEPATYpY 110 pekoMeHayema
YKa3aHHOU s1 IUTEpaTypa
npernojaBareaeM
TEME;

- IOATOTOBUTH
JOKJIAJ;

Hanucath pedepar;
PELIUTh JOMAIIHIOKO
3ajauy.

-ay IMTOpHAast - OTBETUTH Ha
KOHTPOJIbHBIN
BOIIPOC;

- IPEACTAaBUTh
JIOKJIaJl B YCTHOU
dbopme n/unm
y4acTBOBaTh B
JIACKYCCHH.

2. Tems! 6,7, 10 ayJIMTOpHas - BBIIIOJIHUTH BCE 21
3aJaHuS
CaMOCTOATEIIBHOU
paboTHI;

- OTBETUTh Ha
KOHTPOJIbHBIE
BOIIPOCHI.

Bes
pEKOMEHTyeMa 32
s IUTEepaTypa

ITogroroBka K 3K3ameHy

3. Bce Temsr
(M K TECTHUPOBAHUIO)

4.4. MeTonnueckue yKa3aHus 10 OPraHU3alMU CAMOCTOSITeIbHON PadoThl CTYIEHTOB

K coBpemeHHOMY crienuaincty OOIIECTBO MPEABSBISET JAOCTATOYHO MIMPOKUN TEpedYeHb
Tpe60BaHI/II\/’I, cpe)m KOTOpI)IX HECMAJIOBAXKHOC 3HAUCHHUC HWMECT HaAJIN4YUC y BLIHyCKHPIKOB
OTIpECTICHHBIX CIIOCOOHOCTEH M YMEHHsI CaMOCTOSITENIbHO JOOBIBATh 3HAHUS W3 Pa3IHYHBIX
HUCTOYHHKOB, CI/ICTeMaTI/I3I/IpOBaTI) HOqueHHYIO I/IH(l)OpMaHI/IIO, aBaThb OI_[eHKy KOHerTHOI)’I
¢uHaHcoBol cutyanuu. @opMupoBaHHE TaKOTO YMEHHS MPOUCXOAMT B TEUEHHE BCETO IMepHoja
o0ydeHus uepe3 yuyacTHe CTYJCHTOB B TPAKTHYECKHUX 3aHITHUSIX, BHITOJTHEHHE KOHTPOJIBHBIX 3aJaHUN
U TECTOB, HANHCaHHE KYPCOBBIX W BBINYCKHBIX KBaJIU(pUKAUMOHHBIX padoT. Ilpu »sTOM
caMoCTOsITeNIbHAs padoTa CTYIEHTOB UTPAET PEIIAIOIIYIO POJIb B XOJIE BCEr0 y4eOHOTo mporiecca.

CamocrosiTenpHas paboTa pearn3yercs:

1) HenocpeacTBEHHO B POLIECCE ayAUTOPHBIX 3aHSTHH, IPU BBITOJIHCHUHU MPAKTUIECKUX
3aJaHUH.
2) B KxoHTaKTe Cc mpenojaBaresieM BHE PAMOK PACIUCAHUS - Ha KOHCYJIBTAIMSX 110 y4eOHBIM

BOIIPOCaM, B X0/I€ TBOPUYECKUX KOHTAKTOB, NP JIMKBUJIAIIUN 33/I0JDKCHHOCTEH, TIPH

BBINOJHEHUN MHIMBUAYAJIBHBIX 3aJaHUN U T.[I.



3) B OubGnmoteke, 1oMa, B OOIIEKUTHH, Ha Kadeape MPH BHITOJHEHUH CTYACHTOM y4eOHBIX U
TBOPYECKHX 3a/1a4.
CamocrosaTenbHO# paboTa CTYI€HTOB MOKET OBITh KaK B ayJUTOPUH, TaK U BHE €€.

4.5. [lpumepHasi TeMAaTHKA KYPCOBBIX padoT (MPoeKTOB) (IPpH HAJTHYMM)

KypcoBbix paboT U MPOEKTOB HE TUIAHUPYETCS.

[TpumepHBIi cTUcOK TeM pedepaToB (B CIydae BbIJIa4d COOTBETCTBYIOIIETO 3a/IaHU ):
e HasewmHble, 013eMHBIC, TITYOOKOBOJIHBIC M KOCMUYECKHUE JTA0OPATOPHH.

[Tpumepsl MOA3EeMHBIX JTA00PATOPHH.

BbICOKOTOpHBIE SKCTIEPUMEHTHI.

I'my6oKOBOIHBIE UCCIIETOBAHMS.

bannonHble 3KCIEPUMEHTBI.

Hcnonp30BaHne CIIyTHUKOB M MEXKIIJIAHETHBIX CTAHIIUH.

9
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V. YueOHo-MeTOAUYecKOe U MH(OPMAITMOHHOE o0ecnedeHne TUCHUNIHHBI (MOTYJIA)
a) nepeuens 1Umepamypbl

OCHOBHAs TUMepamypa

1) Mypsun, B. C. Actpodusrka kocmuueckux Jryueit [Tekct : DiekTpoHHBIN pecype] @ yueO.

nocobue juist By30B / B. C. Myp3uH. - Mocksa : Jloroc, 2007. - 487 c. ; Her. - (Knaccuueckuii
YHHUBEPCHUTETCKUH yueOHHUK). - Pexxum goctyna: ObC "Pykont". - Heorpanuy. nocryr.

2) Cunerosckuii, Cepreit VpanoBuu. Kocmuyeckne HEWTPUHO  BBICOKHX  JHEpPIUi

1)

2)

3)

4)

5)

6)

7)

[DnexTponHEIi pecype] : yuebd. mocodue / C. U. Cunerosckwuii. - 9BK. - Hpkyrck : U3n-Bo
NIy, 2009. - Pexxum gocryna: 943 "bubnuorex". - Heorpanuu. J{octyn

O0ONONHUMENbHAS TUMepPamypa

bepexxo, EBrennii ['puropreBud. Beenenue B ¢pusnky kocmoca [Teker] : yue0. mocobue s
BY30B 110 Hanp. noarot. 03.04.02 - ®usuka / E. I'. bepexxko. - M. : ®usmatnur, 2014. - 264 c.
cwilL ;21 em. - ISBN 978-5-9221-1587-2 — (1 7k3)
Nixanos, bopuc Capkucosuu. YacTuiisl u atomusie sapa : Yueonuk / b. C. Umxanos, 1. M.
Kanuronos, H. I1. FOaun ; MockoBckuit roc. yu-T uMm. M. B. JlomoHnocoBa. - 2-e u31., ucrp. u
nom. - M. : M3a-so JIKU, 2007. - 581 c. : un. ; 22 cm. - (Knaccuueckuii yHUBEPCUTETCKUN
yueOHUK). - bubmuorp.: ¢. 572. - IIpeam. ykas.: ¢. 573-576. - ISBN 978-5-382-00060-2 — (1
9K3)

Knannop-Knaiturporxayc, I'anc Bonkep. Actpodusuka snemenrapusix yactul [Tekct] / I'.B.
Knannop-Knaitarporxayc, Kay Lliobep ; Ilep.c nem.llon pen.A.A.beanskosa. - M. :
Pen.xypn."Ycnexu ¢puznd.Hayk", 2000. - 496 c. ; 22cm. - ISBN 5855040127 — (1 7k3)
Xnonos, Makcum FOpbeBuu. OcHoBBI KocMoMmukpodusuku [Tekcr] : HayyHoe u3gaHue /
M.IO. XnomnoB ; Mock. uHX.-pu3nu. uH-T, Hayu.-yueb. neHTp mo xocMoMukpodusuke "
Kocmuon". - M. : Enutopuan YPCC, 2004. - 366 c. ; 21 cMm. - bubnuorp.: ¢. 351-366. - ISBN
5-354-00291-5 — (1 7x3)
I'op6ynos, Imutpuit CepreeBud. Benenue B Teopuio panneil Beenennoii : Teopust ropsiuero
Bbonbmoro B3peiBa / 1. C. 'opOyHoB ; Poc. akan. Hayk, UH-T saepHbIX uccnen. - M. : U3n-Bo
JIKU, 2008. - 543 c. : ui. ; 24 cm. - bubnuorp.: ¢. 537-539. - IIpeam. ykas.: c. 540-543. - ISBN
978-5-382-00657-4. — (1 2k3)
bunenbkuii, Camonn Muxenesuu. Jlekuuu no ¢pusnke HEUTPUHHBIX M JIENTOH-HYKJIOHHBIX
nporeccoB [Teker] : kype aekuuii / C. M. bunenskuii. - M. : Dueprousaar, 1981. - 213 c. —
(3 7Kx3)
3anenun, ['eopruit Tumodeesuu. Heirpuno u HelTpunHas actpodusuka [Texcr] / I'. T.
3anenun, A. FO. CmupsoB ; MI'Y um. M. B. Jlomonocosa, HUU sigep. ¢pusuku, dus. daxk.,
Ota-uue saep. pusuku, Kad. kocm. myueit u ¢usuku kocmoca. - M. : U3n-so MI'Y, 1984 - . -
21 cm. - Y. 1 : Heittpuno. - 1984. - 235 ¢. — (2 9Kk3)

%@W e FB sty %
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0) nepuoouuecxkue uzoanus

- HET HEOOXOIUMOCTH.

B) CRUCOK ABMOPCKUX MEMOOUUECKUX pa3pabomox

1.

B cucreme odpazosarenbaoro nopraiga UI'Y (http://educa.isu.ru/) pa3merieHbl METOTUUECKUE
MaTepHabl ¥ 33aHus 10 JAaHHOMY KypCy.

2) baszwl aaHHbl)C, qubOpMaL;MOHHO'CI’lpCZGO'{Hble U nouckKoevle cucniemysl

1)
2)

3)

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

Caiit xypHana "Ycnexu ¢pusnueckux Hayk" http://ufn.ru/
Caiir xxypnana "Astroparticle Physics" http://www.journals.elsevier.com/astroparticle-
physics/

Caiit xxypHana "®u3nka 371eMEHTAPHBIX YACTHI] U aTOMHOTO sifpa’

http://www.l.jinr.ru/Pepan/Pepan rus.html

wWww.ni.com\russia

http://www.labview.ru/

http://library.isu.ru/ru

DU3 «bubaunorex» https://isu.bibliotech.ru/
OBC «Jlanw» http://e.lanbook.com/

3BC «PykonT» http://rucont.ru

10) BBC «Aiidykce» http://ibooks.ru
11) B cucreme obpazoBatensHoro noprana UI'Y (http://educa.isu.ru/ ) pa3mereHsr

METOAMYECKHEe MaTepHraibl U 3a1anusd 1o aucuurumiae b1.B.O/1.1 «DxcnepumeHTanbHbIe
METO/IbI B aCTPO(U3HKE BBICOKUX SHEPTUI».

V1. MaTepuajibHO-TeXHUYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJIs1)

6.1. YueOHo-1a00paTopHOE 060py10BaHuUeE!

21.]'[5[ IMPOBCACHUA 3aHATUH JICKOHMOHHOTO THUIIA B Ka4€CTBC ACMOHCTPAIIMOHHOI'O

060pyz[013aH1/15{ HCIIOJIB3YCTCA MCJIOBasA JOCKa. Harnsgaocts obOecrieunBacTCs myTeM I/I306pa)KCHI/IH

cXeMm, TuarpamMm u GopMyII C TOMOIIBIO Mesa. Ha JeKmsiX MoryT HCTIOJIb30BaThCSl MYJIbTUMEUIHHBIC

cpenctBa: npoektop (CASIO XJ-A241), mepenocnoit skxpan (Classic Solution, T195x195/1MW-

LU/B), moytoyk Lenovo B590. Ha dakynprere mMeeTcs KOMIBIOTEPU3UPOBAHHAS ayIUTOPHS,

npeaHa3HauCHHas JJI CaMOCTOSTEIbHOM pa6OTLI, C HCOTPAaHUYCHHBIM JJOCTYIIOM B I/IHTCpHCT.

Martepuanibl: HaydHblE€ CTaThbU U MOHOTpapUH U3 PELEH3UPYEMbIX KYpPHAJIOB, paccMaTpHUBAIOIINE
COBPEMEHHBIE ITOXO/Ibl U UCCIIEIOBAHUS B (PU3HKE IJ1a3MBbI (B IEYaTHOM U B 3JIEKTPOHHOM BHjIE). baza
9KCIIEPUMEHTAIBHBIX aCTPO(YU3NUECKHUX TAaHHBIX 110 ITUPOKUM aTMOCHEPHBIM JTUBHSIM KOCMUYECKUX
JIy4el CBEPXBBICOKUX DHEPIUM.


http://educa.isu.ru/
http://ufn.ru/
http://www.journals.elsevier.com/astroparticle-physics/
http://www.journals.elsevier.com/astroparticle-physics/
http://www1.jinr.ru/Pepan/Pepan_rus.html
http://www.ni.com/russia
http://www.labview.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://educa.isu.ru/
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6.2. [IporpamMHoe obecnievyeHue:
1) Microsoft Word u Microsoft Excel B cocrase makera MS Office. Jlutiensust Ha HOBbIC

BEpCUU MTepruoandecku o0HoBsieTcs L{eHTpoM HOBBIX MHGOPMAIIMOHHBIX TexHomorui UI'Y

10 BCEMY YHHUBEPCHUTETY.

2) LibreOffice 5.3.2 (freeware GeccpouHo).

6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeICTBA:
Bo BpeMst TeKIIMOHHBIX 3aHIATHI CTyI€HTaM IEMOHCTPUPYIOTCS HAa dKpaHe MaTepuabl
Kypca B BUJIC IIPE3CHTALIUMN.

VII. O6pa3zoBaTtesibHbIe TEXHOJIOTHH
[IpoBomdaTcs  cienyromue BHABI  3aHATHM: JIEKOUMU. B KadecTBe  JONOJHUTEIBHOU

CaMOCTOSITENILHOM CTYJIEHThI MOTYT IIKCaTh pedepaT Ha BEIOPAHHYIO IPENOAABATEIEM TEMY, a TAKKE

T'OTOBHUTH AOKJIAI.

VI1Il. Ounenounble MaTepHaJbl AJ TEKYLIero KOHTPOJISI M IPOMEKYTOYHOM aTTecTaluu

®ounn oneHouHbIX cpeacTB (POC) npeAcTaBieH B IPUIOKECHUH.

8.1.1. OueHo4HbIe CPEACTBA I BXOAHOTO KOHTPOJIS

BXxo1HOW KOHTPOJIb HE MPETYCMOTPEH.

8.1.2. OueHOYHbIE CPEACTBA TEKYLIET0 KOHTPOJIS
@dopma TEeKyIIero KOHTPOJIs: TUCKYCCUU U KOHTPOJIbHBIE OMPOCHI BO BpEMS ayJUTOPHBIX 3aHITHIH,

OTBCThHI HA KOHTPOJbHBIC BOIIPOCHI, ITPOBCPKa JOMAITHUX 3aJia4d, IPCACTAaBJICHUEC JOKIAI0B.

Bua npoMeXyTOYHOM aTTeCTalluM: — SK3aMEH.

11.3. OueHouHble cpeIcTBA AJIsl IPOMEXKYTOUHOM aTTecTaluu

Jlomyck 9K3aMeHy. YCHEIIHOE BBIMOJIHEHUE JIabOpaTOpHBIX paboT B paMKax MpPaKTUKyMma
"JlabGopaTopHbIil MPAKTUKYM IO SKCIIEPUMEHTAILHBIM METOJIaM B acTpopu3uke".

IIpuMepHLIN cOUCOK BOIPOCOB K DK3aMEHYV:
1. Onepcemuueckuii cnekmp nepeuYHO20 KOCMUYECKO20 U3NYYEHUS U €20 OCHOBHble

ocobenHocmu

AOoepHulii cocmas KocMuuecko20 uryyeHust U e2o 0COOeHHOCMU.

Mexanusmul yckopenus 3apsoicennsix yacmuy 6 KJI.

Tpebosanus k mowgnocmu ucmounuxos KJI.

Hcmounuxu I[TKJI ceepxsvicokux snepeuti (Ouggysuvie, moueunvie, 6He2AIAKMUYECKUE)

Hlupoxuii ammocghepuwiii tusers (LLIAJI). Obwue ceedenus. Komnonenmuor LLIAJI

Memoowl pecucmpayuu nepsuyHO20 KOCMUYECKO20 U3NYYeHUs (HA CHYMHUKAX, 6

ammocghepe, Hazemmubvie, NOO3eMHbIE, NOOTIeOHble, NOOBOOHBIE IKCHEPUMEHNMbL).

8. Uepenkosckoe uznyuenue IlIAJI. Dxcnepumenmol, pecucmpupyrowjue 4epeHKo8CKoe
usnyuerue LIIAJIL
Miwoounnass  komnowenma IIAJI.  Oxcnepumenmul,  pecucmpupyiowjue  MIOHHYIO
komnonenmy LLIAJI.

Nogakown
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9. Honuzayuonnoe ceeuenue IIAJI. Dxcnepumenmul, pecucmpupyrowue UOHUIAYUOHHOE
ceeuenue [1IAJIL
10. Paouousnyuenue LLIAJI. Dxcnepumenmot, pecucmpupyrouue paouousnyuenue LIIAJI.
11. Ob6cepsamopus TAIGA.
12. I'amma-acmponomus  8vicokux sHepeuti. Mexanusmvl podcOeHus 2amMma-K8aHmos
8bICOKUX IHEPULL.
13. Kpynuetiwiue komniexcHvle YCMAHOBKU ONs U3YYEHUS KOCMUYECKO20 U3NYYeHUs Nnpu
BbICOKUX IHEPRUSIX.
14. Hcmounuku wHelimpuno 6 npupode. MemooOvl pecucmpayuu npUpOOHbIX NOMOKOS
HeUmMpUHO 8bICOKUX IHEPSULL.
IIpumep TecTOBBIX 3aJIaHUi VIS MPOBEPKH CHPOPMUPOBAHHOCTH KOMIETEHUMH, YKa3aHHBIX
Bbiue m.l11:
1. Dneprernueckuii COEKTP KOCMUYECKUX JyUell CBEPXBBICOKUX SHEPIHA:
A) OIMCBIBaeTCS CTETICHHBIM 3aKOHOM,
b) nomunHseTcs MIaHKOBCKOMY pacrpeeseHUIO.
2. CremneHHOM B CIIEKTPa CBUICTEIHCTBYET:
A) 0 HEeTETIIOBOH MPUPO/IE U3ITYUCHUS;
B) o ToM, 4TO U3yUYeHHE TeHepUPYETCs 3a CUET YIHEPTHH TEIJIOBOTO ABM)KEHHUS YaCTHII.
3. 1 mK B CaHTHMETpax COCTABIISCT:
A) 3-108cwM,
B) 18- 103cm,
C) 3-10%8cm.
1

4. OuenuTte mpoOer MPOTOHA JI0 B3aMMOACHUCTBHS C PEITMKTOBBIM W3NydeHneM [ = -

CpaBHUTE C XapaKTepHbIM pa3MepoM Harueii ranaktuku (d = 30 Knk, 1ok = 3 - 1018cm).
KoHIeHTpamums pelmuKToBoro u3rydenns N = 400 potoHoB/ cM®, cedenne peakiuu 6 =~ 3 10 -

ZSCMZ.

A) 1<d,
B) I>d,
C) I~d.

5. Pacnpenenute B nopsiake Bozpactanusi: 0.01 I1>B, 100 T>B, 1 3B, 100 I'3B.
A) 0.01 3B, 1 D3B, 100 I'3B, 100 T>B,
B) 100 T»B, 0.01 I1»B, 100 I'3B, 1 93B,
C) 100 IB, 0.01 I1>B, 100 T>B, 1 D3B.

6. Tlopor peakiuu p + Yeyp = T + N COOTBETCTBYET TAKOMY 3HAUEHHIO SHEPTUH MIPOTOHA,
MIPU KOTOPOM KHHETHUYECKHE SHEPTUU U COOTBETCTBEHHO UMITYJIbChl 00pa30BaBIINXCS TMOHA
Y HYKJIOHA B CHCTEME IIeHTpa Macc:
A)=0,
B) >>0,
C)>0.

7. PaccrosHue |, koTopoe nmpoiiaer 3a Bpemst CBOEH KU3HH t peITHBHCTCKHI MIOOH C SHEprHen
E, coOcTBeHHBIM BpeMeHeM KHU3HHU t, U dHepruei nmokos Ej, onpenensercss COOTHOLUICHUEM:

A) L= ctOEEO 1—(%)2,

E
B) l = CtO .
Eo
8. qaCTHHa B Cpelle C IIoKa3arTrcjiIceM HpeHOMHeHI/Iﬂ N HAYWHAaAET I/I3J'Iy7-IaTB qepeHKOBCKO@
U3JIydeHue, eciu ¢€ ramma-(haxKTop:
1
A) ¥y < ,

B) v > ,
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Paspaborumnkm:
%ﬁcfz‘ JIOLIEHT, K.(h.-M.H. A.JI. VIBaHOBa
(noonucw) V (3aHUMaeMast 00IHCHOCHY) (unuyuanvl, pamunus)

[Iporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl o001Iei u kocmuieckoit Guszuku UI'Y
«_15 » _mapra 2023 .

IIporokon Ne _8 , 3aB. kadenpoii @- B.JI. [1anepHbrii

Hacrosimass mporpamMma He MO:KeT ObITh BOCHpPOU3BeJdeHA HU B Kakoil ¢dopme 0e3

NpeABAPUTEJIBHOI0 MIMCbMEHHOI'0 paspeuicHus Kacbe)lpbl-paspaﬁqunKa nporpaMmmal.



