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|. Henu u 3a1a4n AUCHUNIIMHBI (MOIYJIA)

JucuuruimHa «BBeneHne B AKCIEPUMEHTANbHBIE METOJbl aCTPO(PHU3UKU BBICOKMX SHEPTHIl»

OTHOCHUTCSI K 4YacTd, (GopMHUpyeMoOii ydyacTHUKaMu oOpa3oBaTelbHbIX OTHOIIeHHH Onoka bl mo

HarnpasieHuto moarotoBku 03.03.02 «dusukay.

]_Ie.]'lblO N3YUYCHUS NUCHUIIIIMHBI SABJIACTCA YT HY6I/ITB INOHUMAHHNEC CTyACHTaMU (l)yHI[aMeHTaJIBHBIX

OTKpBITUII B HOBeHIIel (u3nke, HAy4UTh peIIaTh BOMPOCHI COBPEMEHHON HAyKH C MO3UIHNA

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

K 3a0auam HU3YyYCHUA JUCHUIIIIMHBI B COOTBETCTBHUU C Tp€6OBaHI/I$IMI/I K KOMIICTCHIIMH HallpaBJICHUA

IIOATOTOBKU 6aKaJIaBpOB OTHOCATCA:

MIO3HAKOMUTB CTYJIEHTa C OOLIUMH XapaKTepUCTUKaMU (POTOMETPHUUECKUX NPUEMHHKOB;
HAY4YMTb CTYJEHTOB paboTaTh C pa3IMYHbIM HAy4YHBIM 00OPYI0BAHUEM,

C ITOMOIIBIO 0A30BBIX METOJIOB U AJITOPUTMOB 00pabOTaTh MOJyUYEHHBIE IKCIIEPUMEHTAIbHbIE
JaHHbIE (BKJIIOYAsi HAIMCAHUE KOMIIBIOTEPHOM MpOrpaMMBbl 1JIsl TaKOM 00paboTKH);
[IO3HAKOMUTb €  IpUHLMNAMU  pabOThl  (OTOZJIEKTPOHHOTO  YMHOXHTENS U

CHUMHTUIIAIIMOHHOI'O CYCTUHKA.

1. Mecto nucunmimusl (Moay.as) B crpykrype OIIOII BO

Opranuzanus ydeOHOro mpolecca MpH H3YYEHHMHM JAaHHOTO Kypca COOTHOCHUTCS C LEISIMHU

O6paBOBaHI/I$I Ha COBpPCMCHHOM OJOTalle, a H3YUCHHUC HCKOTOPLIX PA3ACJIOB OpPUCHTHUPOBAHO Ha

TEMaTHKy Hay4YHbIX HCCIeI0BaHUI 0a30BOro MHCTUTYTa Kadeapsl — IHCTUTYTa coHEeYHO-3eMHOM

¢u3uku CO PAH, teneckona MACTEP-TyHka Ha acTpou3nueckoM MOJIUTOHE YHUBEPCUTETA U

rI1yOOKOBOJAHOIO HEHTPUHHOTO Teneckona Ha baiikane. MeTtoauka npenojaBaHus HanpasieHa Ha

cucmemuwvlil N0OX00 K 00yYeHuro U uHmezpayuio TUCIHUIUINH €CTECTBEHHOHAYYHOTO 1HKIA, T. K.

IIpu HU3YYCHUH KypCa HCHOJB3YIOTCA pas3AacCiibl U TEMbI CICAYIOMHNX AUCHHUIUIMH MPEABIAYIICTO

ypoBHs1 00pa3oBaHMUS:

e (usuka (MonexyspHas GU3NKA U TEPMOJUHAMHUKA, JIEKTPOAMHAMHUKA, BOJTHOBAS
OIITHKA, aTOMHAS U si/iepHas (PU3HKa, CTATUCTUYECKAs U KBaHTOBas (u3nka, (hu3mka
T1a3Mbl, U3UKaA AJIEMEHTAPHBIX YaCTHUII, TEOPUSI OTHOCUTEIHHOCTH);

e BhIcIas MaTeMatuka (auddepeHImanbHOe U UHTETPATbHOE UCYUCIICHHE, SJIEMEHTHI

(bpaxTaibHOI r€OMETPUN).

I11. TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS TUCHUIIUHBI

N3yyenne aucummiaunbel «BBenaeHne B 3KCIEpUMEHTAIbHBIE METOJbl acTPO(U3UKU BBICOKHUX
SHEpruii» HaIpaBJIeHO HAa (POPMHUPOBAHUE CIEAYIOMIMX KOMITETCHIIUH:

Crnioco0eH MpoBOIUTH HAyYHBIE UCCIEA0BaHUS B U30paHHON 001aCTH SKCIIEPUMEHTAIBHBIX U
(wn) TeopeTndeckux (PU3UUECKUX MCCIEAOBAHUN C TIOMOIIBIO COBPEMEHHOW MPHUOOPHOMA
0a3pl (B TOM 4YHCIIE CIOXHOTO (U3UIECKOro OO0OpYyIOBaHUA) W HMH(POPMAIMOHHBIX
TEXHOJIOTHI C Y4ETOM OTEUECTBEHHOTO U 3apy0OexHoro omnbita ([1K-2).
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IlepedyeHb MIaHMPyeMbIX Pe3yJIbTATOB 00yUEeHHUS MO0 JUCHMUILIMHE (MOTYJII0), COOTHECEHHBIX C
HHIUKATOPAMM JTOCTUKEHUsSI KOMIIEeTeH i

Komnerenuus

HNuaukaropsbl
KOMIIeTeHII M

Pe3yabTarsl 00y4yeHus

1IK-2

HJIK k21
Cnocoben
OCYIIECTBIISITH
BBIMOJIHCHHUE
IKCHEPUMEHTOB U
odopmiieHne
pe3yIbTaToB
HCCIIEIOBAHUM U
pa3paboTok

3Haer:

YmMmeer
[ ]

Baaneer:

buznIecKue
OCHOBHBIX METOJIOB
UCCIIEIOBaHMUsI B  acTpO(PHU3UKE
YaCTHUIL BBICOKHUX DHEPIUH;

YCTPOMCTBO Y MPUHLIMI JIEUCTBUS
(OTOAIEKTPOHHOTO YMHOXKHUTEIIS
Y CUMHTUJUISIIUOHHOTO CYETYHKA.

IMPHUHIUIIBL

MNPpUMCHATH MCETOJAbI W CPCACTBA
U3MEPEHUsT PU3UUCCKUX BEITHYUH;
IPOBOJTUTH W3MEPEHUS C
TIOMOIIIBIO COBPEMEHHOTO
UCCIIEIOBATEIBCKOTO
00opynoBaHus;

YMETb TMPOBOJUTH KaTHUOPOBKY
CHMHTWUISIUOHHOTO  CYETYHMKA
3apSAKCHHBIX YaCTHUII.

METOAUKAMH
MOJICNEH, OITMCHIBAIOIIINX
MpOLECChl W JAETEKTOPBI B
acTpo(U3MKEe YaCTUIl BBICOKHUX
JHEpIuu;
HaBLIKAMH

IMOCTPOCHHA

paboThI c
COBPEMEHHBIM MaTEMaTHYECKUM
oOecrieueHneM 11 00pabOTKH
COJTHEYHBIX " JAPYTUX
HaOIIOEHUH,
METOANKON
CHEKTPATBbHBIX
DIY.

pacyéra
XapaKTEPUCTUK

HJIK nk2.2

CrocoOeH
OCYLIECTBJISITh HAYYHOE
PYKOBOJICTBO
MPOBEACHUEM
HCCIEIOBAHUM 110
OTIENLHBIM 3aJa4aM

3Haer:

YMeer
[ ]

METO/bI KPUTUYECKOIO aHaIn3a U
OLIEHKM COBPEMEHHBIX Hay4YHBIX
JOCTHKCHUH, a TaKXKe METO/BbI
T€HEPUPOBAHNS HOBBIX MIEH NpHU
pPELICHUU HCCIIEN0BATEIbCKUX H
MIPAaKTHYECKUX 3a1a4 B
acTpo(u3MKe YacTHI[ BBICOKUX
SHEPIUi.

aHAIIM3UPOBATh ATbTEPHATHBHBIC
BapHaHThI pelieHus
HCCIIEI0BATENbCKUX u
MPAKTUYECKHX 3aJ1a4 U OLIEHUBATh
MOTEHIMATbHBIC
BBIMTPBILIN/TTPOUTPHIILIN
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peanu3aluuy 3TUX BapHAHTOB IPU
WCCICIOBAaHUM B  acTpou3uKe
YaCTHUIl BBICOKHUX DHEPIUi;
MPUMEHSTh (PUINIECKUE TEOPUU K
OIMUCAHUIO COOTBETCTBYIOIIUX
METO/IOB UCCIIeI0BaHUS B
acTpo(U3MKE YacTUIl BBICOKHX
SHEPIruM.

Baaneer:
® HaBBIKAMU aHaym3a
METOA0JIOTUUECKHUX npo0Jem,
BO3HUKAIOIIUX TPHU  pEIICHUU
HCCIICIOBATEITLCKUX u

MPAaKTUYCCKHX 32124, B TOM YHCJIIC
B ME&KAMCIUIUIMHAPHBIX 00IaCTAX
(smepuast acrpodusuka, (usnka
KOCMHYECKHX U3ITy4YeHUH, Ppru3nka
3BE3JI, KOCMOJIOTHSI)

OCHOBHBIMH TpHEMaMH Hay4YHO-
HCCJIEIOBATEIbCKON pabOThI.

IV. Conepxanue u cTPYKTYpa TUCHUILIUHBI (MOTYJIs1)

O0beM QUCIHIIINHEI COCTABIIET 4 3aUeTHBIX equHUIB], 144 Jaca,

B TOM 4Hclie 83 4acOB KOHTaKTHOUW PabOTHI.

3aHATHS IPOBOASTCS TOJIBKO B OYHON (popMe 00yUeHHUsI ¢ TPUMEHEHUEM JUCTAaHLIMOHHOTO KOHTPOJIS

caMoCTosTeNbHONU paboThl cTyAeHToB yepe3 DMOC dakynpTeTa. DIEKTPOHHOW U TUCTAHLIMOHHON

¢dopM 00yueHus He MpeyCMaTpUBaCTCS.

Ha npaxTiueckyro moAroToBKy OTBOAMUTCS 24 ay TMTOPHBIX 9acOB (BO BPEMSI BHITIOJTHEHUS

MPaKTUYECKUX 3aJaHUil).

qbopMa HpOMe)KYTOqHOﬁ aTTeCTalluu:. 3K3aMCH.



4.1. Conepma}me AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKazaHUEM BUA0B y‘leﬁHbIX 3aHATHII M1 0TBEJEHHOI0 HA HUX KOJIHM4YeCTBAa

AKAACMHUICCKHUX JacoB

Buasbl yue6Hoii padoThl,

DopMBI TEKYyLIET0

= ; BKJIIOYAS CAMOCTOSITEIbHYI0 padoTy 00y4aromuxcs, KOHTPOJIA
g E NMPAKTHYECKYIO MOITOTOBKY U TPYA0EMKOCTH yCIieBaeMoCTH;
2 S e (B yacax) ®opMa IPOMeKYTOUHOI
= § E c:i KonTakTHas padora npenoaaBareJs ¢ « arrecTalluu
Ne Pa3znen nucuumimHbl/TeMa § ; § '8 obyuaromumucs 2 (no cemecmpam)
n/H 5 =4 2o g
o | & | Ex =3
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. BBeneuue 8 4 4 2 2 onpoc
2 | Tema 2. Ocobennoctu sHeprerudeckoro crexrpa [MKJI 8 |141] 4 2 8 0,1 4 | ortuér, 3ammTa oTyéra
3 | Tema 3. I'eomarauTHbIC Y)PEKTH B KOCMUYECKHX JTydax 8 4 2 2 onpoc
4 | Tema 4. Ilpoucxox1eHHE KOCMHUUECKUX JTy4Yer 8 |141] 4 2 8 0,1 4 | ortuér, 3ammTa oTyéra
5 | Tema 5. VicToUHMKYM EPBUYHOTO KOCMUYECKOTO 2 4 orpoc
U3ITyYEeHUS 8 4
6 | Tema 6. [IpoxoxaeHNE KOCMHYECKUX JTydeH depes 2 4 4 01 4 OTYET, 3alUTA OTYETA
arMocdepy 3eMi 8 |141 '
7 | Tema 7. O630p METOIOB PETUCTPAIIMH IEPBUYHOTO 4 4 8 02 4 OTYET, 3alUTA OTYETA
KOCMHYECKOI 0 U31y4YCHUSI 8 |16, '
8 | Tema 8. "'amMmMa-acTpOHOMUS BEICOKHX JHEPTHMA 8 [142] 4 2 8 0,2 4 OTU€T, 3aIuTa OTIETA
9 | Tema 9. HeliTpiHO B IEPBHYHOM KOCMHUYECKOM M3IyYeHun | 8 | 14,2 4 2 8 0,2 4 OTYET, 3aIliTa OTUYETA
10 | Tema 10. KpynHeiinme KOMITJIEKCHBIE YCTAHOBKH TSI 2 2 OTY€T, 3aIuTa OTYETA
U3Y4YEHHs] KOCMUYECKOTO U3JIy4YE€HHUS IIPU BBICOKUX 2 4 0,1
IHEPTHUIX 8 |101
DK3aMeH 8 26 1 Hroroserii TecT
KonTtpons 10
KCP
Hroro yacos 144 | 24 24 48 1 35




4.1. Il;1an BHeayIMTOPHOM CaMOCTOSITeIbHOM PadoThl 00y4aroIIUXCs M0 JUCHUTIIHHE

CamocTtosaTenbHas padoTa o0ydaromuxcs Y4eOHo-
o METONYECKOE
CHOYHOE
Cemectp Hassanwue paszena, TeMbl Cpoxu |+ 1 obecneyenne
o PYAOCEMKOC CpELCTBO o
Bun camocrosTensHON paboTHI | BHITOIHEH CaMOCTOSITCIIEHON
ot Tb (Jac.) paGoTsl
- IPOYMTATH JIUTEPATYPY 110
Ka3aHHOI ITperno/jaBaTeseM
y perion Koncmexr, Bes
TEME; B tcueHue
8  [Bce paznensr 3 JOKJIaJl, pelIeHue| peKOMEHIyeMast
- IOJITOTOBUTH JIOKJIA; ceMecTpa
3aauu auTeparypa
HanucaTh pedepar;
PELINTh JOMAIIHION 33134y
O0paboTka MoIy4eHHbIX B reqeHie OTYETHI IO
8 [Bce paznensl JKCIIEPUMEHTAIIBHBIX JAHHBIX, 12 1a00paTOPHBIM
ceMecTpa Meroanueckue
aHaJIN3 PE3YJIHTATOB pabotam
OIUCaHUA K
dopmympoBaHHE BEIBOJIOB O
1a00paTOPHBIM
pe3yiabTatam paboTsl. Pabora c|B Teuenue
8  |Bce paznensl 20 pabotam
METOAMYECKUM MaTepUaJIOM K | cemecTpa
Kax/10i padote CobecennoBanue
Pabora ¢ JeKIIHOHHBIM Bes
MaTepHaioM U y4eOHOU K koniy *
8  [Bce paznensr . 26 peKOMeHTyeMast
muteparypoii. [TonroToBka k | cemectpa
auTeparypa
DK3aMEHY Tect
OO6mwmit 00BEM CaMOCTOATEIIBHONW PaOOTHI MO JUCITUTIINHE (Yac) 35




4.3. Conep:xaHue y4eOHOro MaTepuaJia
ConeprkaHue pa3ieioB U TeM JUCIUTUINHBI

ConeprkaHue TEOPETHYESCKOTO pasjielia TUCIUTLTUHBIL:

Tema 1. Bsenmenue. Ilpenmer wu3ydeHuss acTpodu3UKH BBICOKMX dSHepruil. IlepBuunbie
kocmuueckue ayun (I1IKJI) cepxBbicokux s3nepruil. Mctopus otkpsiTus. OcHOBHBIE

CBOICTBA.

Tema 2. Ocobennoctu sHepretuueckoro cmnektpa IIKJI. CremenHoit Xapakrep crekTpa
KocMuueckux — vactui.  OOpesanume cmektpa [ 'peiizena-3arenuna-KyspmuHa.

XUMHUYECKUN COCTAaB NEPBUYHOIO KOCMUYECKOTO U3TyUCHHUS.
Tema3. ['eomarauTHbIC 3)PEKTH B KOCMUYECKUX JTydaX.

Tema 4. Ilpoucxoxaenue xocmuueckux Jjyuded (KJI). MexaHM3Mbl YCKOpPEHMs 3apsKEHHBIX

ygactull B KJI. TpeboBanus k MomHocTH ucTouHukoB KJI.

TemaS. Ilpoucxoxnaenune kocmuueckux Jiyde. IIpopgomxenue. VCTOYHMKM IIEPBUYHOTO
KOCMHMYECKOr0  u3nydyeHus  (OudQy3Hble,  TOUYEYHbIE,  BHETaJaKTHUYECKHE).

FaHaKTquCKHC, BHCTAJIAKTUYCCKHNEC KOCMUYCCKUE JTYydH.

Tema 6. IIpoxoxaeHue KocMUUECKUX Jyded uepe3 armochepy 3emiin. OCHOBHBIE MPOLECCHI
B3aumojeiicteus. [Hupokuit atmochepnsiii smBenp (ILIAJI). OO6mue cBeneHus.

Kommounents! HHTAJL.

Tema 7. (O030p METO/IOB PETUCTPAIIMU TIEPBUYHOTO KOCMUYECKOTO M3IIyYCHHS (Ha CIyTHUKAX,
B aTMocdepe, Ha3eMHbIe, 0A3EMHbIE, I0UIEIHbIE, TO/IBOJIHBIE SKCIIEPUMEHTHI).
Tema 8. ['amma-acTpOHOMUS BBICOKHX 3HEPrui. MexaHu3Mbl pOXKACHUSA TaMMa-KBaHTOB

BBICOKHX dHEpruil. MeTosbl HaOnoaeHUI.

Tema 9. HeiliTpuHo B IepBUYHOM KOCMUYECKOM U3Iy4eHUH. VICTOUHUKN HEUTPUHO B IPUPOJIE.

Hetitpunnas actpodusmka BbICOKUX dHEpPTruidl. MeToabl AE€TEeKTUPOBAHUSI HEUTPHHO.

Tema 10. prr[HefIH.IPIe KOMIIJICKCHBIC YCTAHOBKHU UL U3YUYCHHUA KOCMUYCCKOT'0 U3JTYYCHUS IIPU

BbICOKUX dHeprusax. O6cepBaropust TAIGA.

4.3.1. llepeyeHb CeMHUHAPCKUX, NPAKTHYECKUX 3aHATHI U J1a00pPaTOPHbIX padoT

HaCTHIl B KOCMHMYCCKHUX nyqeﬁ

Ne Ne HanmenoBanue cemuHapos, Tpya | Ouenounslie | @opmup
m/m | pa3fena u | MPaKTHYECKHX U JTaOOpaTOpHBIX paboT 0EMK cpencrtBa* yeMbIe
TEMBI OCTb KOMIIETE
JUCIHAILIA (dachr HIIUU
HBI )
(MomyTIsi)
1 2 3 4 5 6
Oco0eHHOCTH YHEPTETHUECKOTO CIIEKTpa
1. Tema 2 1
TTKJI
9 Tena 3 ['eomaruutHble 3 PEeKTh B KOCMUYECKHX 1
' cMa quaX. OHpOC Ha
3. Tema 4-5 | TIpoHCXOkKIEHHE KOCMUYECKHX JTydeh 2 | MPaKTHYCCKOM
IIpoxoxkaeHne KOCMHUUESCKUX JIydeH uepes SAHATHH. T1IK-2.1
4, Tema 6 P y p 4 CoBMecTHOE '
atMocdepy 3emin P—
5 Tema 7 0O0630p METOIOB pEruCTpaIiy ) Keiic-3a1aun
MIEPBUYHOTO KOCMUYECKOTO U3JIYyUCHUS
HeiiTprHOo B IepBUYHOM KOCMHUYECKOM
6. Tema 9 p p 2
W3ITYYCHUN
Oo0pesanue cuekrpa I peiizena-3amnenuna-
7. Tema 2 Ky’?I,)I)MI/IH q path 2 BrimonHeHne K21
M - MPaKTHIECKOT '
€XaHU3MbI YCKOPEHUS 3apsiKEHHBIX
8. Tema 4 YCKOp p 4 0 3aJIaHus




Tema 6

Uccnenoanue xapakrepuctuk Y 6

10.

Tema 6

KaJ'II/I6p0BKa CHMHTULIALMOHHOI'O
CUCTYHMKA 3aPAKCHHBIX YaCTHI]

11.

Tema 7

N3yuenne coctaBa KOCMHYECKOTO
W3JTYYEHHUS

12.

Tema 7

N3Mepenue yrioBoro pacnpeaeaeHust
JKECTKON KOMITOHEHTHI KOCMHUYECKOTO 6
W3JTYyYCHHUS

13.

Tema 10

MonenupoBaHue MUPOKUX aTMOCHEPHBIX
JMBHEW KOCMUYECKUX JIydeu
CBEpXBBICOKMX dHepruil (12 gacos), 6
00paboTKa 1 aHAIKM3 acTPOPU3NIECKUX
JAHHBIX

Brmmonnenue
3KCIIEPUMEHTA
, obopmienme
U 3alluTa
oTuéTa

[K-2.1
IK-2.2

4.3.2. llepevyennb TeM (BONMPOCOB), BLIHOCHMBIX Ha CAMOCTOSITEJIbHOE M3yYeHHE CTYyJeHTaMH B
aMKax camocTosiTeibHoil padotsl (CPC)

Ne Bun Pexomennye
He Tema CaMOCTOATENBHO 3ananue Mast NJAK
1 paboThI auTeparypa
1. Bce temsl -BHEAYUTOPHAs | - IPOYUTATh IUTEPATYypy | Bes HJIK nik2a
110 YKa3aHHOH pEKOMEHTye
[pernojaBaTesieM TEME; Mast
- IOArOTOBUTH JOKJIA; auTeparypa
Hanucath pedepar;
PELINTh TOMAIIHIO0
3a1auy.
- Ha MPaKTHYECKOM
3aHSTUU BBIIOJIHUTH
TEKyIllee 3aJlaHue;
-ay IMTOpHAst - IPEJCTaBUTD TOKJIAJ B
YCTHOU opMe u/unu
y4acTBOBaTh B
JIUCKYCCHH.
2. Tewmsr 6,7, 10 ayaAuTOpHAas - pa3zenuB dTarbl Metomuuec | UK nx2.2
MIPAKTUYECKON pabOThI B | KUE
KOMaH/1€, BBITIOJIHUTD MaTepHuabl
BCE 3aJIaHMS; K
- OTBETUTDH HA MPaKTUYECK
KOHTPOJIbHBIE BONIPOCHL. | UM paboTam
Bes
3 Bee TeMbL [ToaroroBka Kk sK3aMeHy pexomennye | M/IK k2.1
(¥ K TECTUPOBAHUIO) Mas
JauTepaTypa

4.4, MeTonnuecKue YKa3aHUs MO OPraHU3aIMU CAMOCTOSITE/ILHOI padoThl CTY/IEHTOB

TpeOOBaHUH,

K coBpemMeHHOMY cHenManucTy OOLIECTBO MPEABSIBISET AOCTATOYHO LIMPOKHH IMEpedeHb
CpeId KOTOPBIX HEMAJIOBAXHOE 3HAYEHUE UMEET HaJIWYHUE Yy BBIIYCKHUKOB

OIMPCACIICHHBIX CIIOCOOHOCTEH U YMCHHA CaMOCTOSATCIIBHO ILOGLIBaTL SHAaHUS HW3 Pa3JInYHbIX
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HCTOYHHUKOB, CHCTEMAaTH3MpOBAaTh IOJyYEHHYI0 WH(GOpMALMIO, [aBaTh OLEHKY KOHKPETHOM
¢unancoBoi curyaru. @opMupoBaHHE TAaKOTO YMEHHUs HMPOMCXOJUT B TEUYEHUE BCETO NEpuoja
00yuyeHHUs uepe3 y4acTUe CTYAEHTOB B IPAKTUYECKUX 3aHATHSIX, BBIITOJIHEHHE KOHTPOJIbHBIX 3aaHUI
M TECTOB, HANHMCAaHUE KYyPCOBBIX U BBINYCKHBIX KBaTU(HUKAIMOHHBIX pabdor. Ilpm sTOoM
caMmocCTosITeNbHas padoTa CTYZEHTOB UIPAeT PEIIAIOIIYI0 POJIb B XOJ/I€ BCEro yueOHOro mpolecca.

1)

2)

3)

CamocrositenbHas paboTa peaausyercs:

HemnocpencTBeHHO B mporiecce ay JUTOPHBIX 3aHATUH, TPU BHIIOJTHEHUN TPAKTHYECKUX
3aJlaHuM.

B xoHTaxTe ¢ mpenogaBaresieM BHE paMOK PaclMCaHuUs - Ha KOHCYJIBTAIMSX 110 y4eOHBIM
BOIIPOCaM, B X0JI¢ TBOPYECKHX KOHTAKTOB, IPU JIMKBUIAIINH 33JOJDKEHHOCTEH, IpH
BBITTOJTHEHUH WHIMBUYTbHBIX 3aJaHUH U T.1.

B 6ubnmoteke, noma, B OOIMIEKHUTHH, HA KadeaApe MPH BBHITIOTHEHUH CTYICHTOM YYeOHBIX U
TBOPYECKHX 3a/1a4.

CaMocTosTenbHON paboTa CTYyIEHTOB MOXKET OBITh KaK B ayJAUTOPUU, TaK U BHE €€.

4.5. IlpuMepHasi TeMAaTHKA KyPCOBBIX PadoT (IP0eKTOB) (IPHU HAJIMYHH)

KypcoBbix paboT 1 MPOEKTOB HE TUIAHUPYETCS.
[IpumepHsIii crincok Tem pedepatoB (B ciiydae BblIadl COOTBETCTBYIOILIETO 3aaHMs):

Hazemnrle, moazemubie, rTyO0OKOBOIHBIE U KOCMUYECKHE T1a00paTOpUu.
[Ipumepsl MoA3EMHBIX J1abopaTOpHil.

BricokoropHbie SKCIIEpUMEHTHI.

I'my©okoBOAHBIE HCCTIETOBAHUS.

bannonHbie SKCIIEPUMEHTHI.

Hcnonbs30Banne CyTHUKOB U MEKIIJIAHETHBIX CTAHIIHM.
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V. YueOHo-MeTOAUYecKOe U MH(OPMAIIMOHHOE o0ecTiedeHne TUCIUNIHHBI (MOTYJIA)
a) nepeuens aumepamypbl

1)

2)

1)

2)

3)

OCHOBHAS TUMepamypa

Myp3sun, B. C. Actpodusuka kocmudeckux jydeid [Teker : DnekTpoHHBIH pecypce] : yueo.
nocobue m1st By30B / B. C. Myp3un. - Mocksa : Jloroc, 2007. - 487 c. ; Her. - (Kimaccuueckuit
YHUBEPCUTETCKHUH yueOHUK). - Pexxum noctyna: OBC "Pykont". - Heorpanud. 1ocTyir.
CuneroBckuii, Cepreit HMBanoBuu. KocMuueckue HEHUTPUHO  BBICOKMX  JHEPruid
[DnexTponHbIii pecypce] : yueb. mocodue / C. . Cunerosckuii. - 9BK. - Upkytck : U3a-Bo
Hry, 2009. - Pexxum nocryna: 343 "bubnuorex". - Heorpanuy. Joctyn

O0ONOJHUMENbHAS TUMepamypa

DKkcrnepuMeHTallbHAA sifiepHas pu3nka [ DIEeKTPOHHBIN pecypc] : yueOHUK : B 3 T. - DIIEKTPOH.
TekcToBble JaH. - ObC "Jlanp". - Heorpanuy. 1OCTyI.

T. 1 : ®usuka aromuoro siapa / K. H. MyxuH. - Mockga : Jlaus, 2009. - 336 ¢. : ui. - ). - ISBN
978-5-8114-0740-8. - ISBN 978-5-8114-0738-5

T. 3 : ®uzuka snemenrapusix yactull / K. H. Myxun. - Mocksa : Jlans, 2008. - 336 c. : ui. -
). - ISBN 978-5-8114-0740-8. - ISBN 978-5-8114-0738-5

Boicoukuii, M.W. Jlekuuu mo Teopuu 3IIEKTPOCTAObIX B3aMMOICHCTBHUI [DIEKTPOHHBIM
pecypc] / M. 1. Boicoukuii. - DneKTpoH. TeKCTOBBIE aH. - Mocksa : @usmatiurt, 2011. - 150,
[1]c.[1]c.:mm;22. - OBC "Jlanp". - HeorpaHuy. 10CcTyI. - bubnuorp. B KOHIE KH. (6 Ha3B.).
- ISBN 978-5-9221-1263-5

ITpockypsikoBa, E. A. ®usuka sneMeHTapHbIX yacTull [DnekTpoHHbI pecypc] / E. A.
IIpockypsikoBa. - DJIEKTpOH. TeKCTOBbIE naH. - Mocksa : Jlanp", 2016. - ObC "Jlanp". -
Heorpanud. goctym. - ISBN 978-5-8114-2232-6
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0) nepuoouueckue uz0anus

- HCT.

B) CHUCOK ABMOPCKUX MEMOOUUeCKUx papabomox

1. B cucreme ob6paszoBarensHoro moprama MI'Y  (http://educa.isu.ru/) pasmereHs

METOJIMYECKUE MATEPHAIIBI U 3aJaHUSI 10 TAHHOMY KypCy

2) 6azvl OAHHBIX, UHDOPMAYUOHHO-CAPABOUHDBLE U NOUCKOBbLE CUCHEMb]

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 "®u3rka 371€MEHTApHBIX YACTHI] U aTOMHOTO siapa’

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

www.ni.com\russia

http://www.labview.ru/

http://library.isu.ru/ru
2Y3 «bubmuorex» https://isu.bibliotech.ru/

OBC «Jlauwy» http://e.lanbook.com/
3BC «PyxonT» http://rucont.ru

10) BBC «Aiidykce» http://ibooks.ru
11) B cucreme obpazoBatensHoro noprana UI'Y (http://educa.isu.ru/ ) pa3mereHst

MCTOANYCCKUEC MATCPHAJIbI U 3aJaHU 10 }laHHOﬁ JUCIHITIINHE.

V1. MaTepuajibHO-TeXHHYECKOe OOecreyeHne JUCHUILTUHBI (MO1YJIs1)

6.1. YueOHO-1a00paTOpPHOE 000Py10BAHUE!

I[J'ISI IMPOBCACHUA 3aHATUH JICKOMOHHOI'0 TUIMIa B Ka4€CTBC ACMOHCTPALIMOHHOI'O

000py/10BaHUsl UCHOJIB3yeTCs MeoBas Jocka. HarnsaHocts obecrieunBaeTcs MyTeM H300paKeHHs

CXCM, Juarpamm nu (I)OpMyJ'I ¢ noMoIIsio Mena. Ha mexmusax MOTYT UCIIOJIB30BATHCSA MleBTHMCI[Hf/'IHLIC

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

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

MpeHa3HauYeHHasl 17151 CAMOCTOATEIbHOU paboThl, C HEOTPaHUYEHHBIM JO0CTyNIOM B MIHTEpHeT.

MaTe[!I/IaJ'IBIZ HAY4YHBIC CTAaTbH U MOHOl"pa(bI/II/I H3 PCUHCH3UPYCMBIX KYPHAJIOB, paCCMAaTPpUBAOIINC

COBPCMCHHBIC ITOXOABI U UCCIICAOBAaHNU B (1)1/131/11(6 IJ1a3MBbI (B IMEYaTHOM U B 3JICKTPOHHOM BI/IILC). baza

OKCIICPUMCHTAJIBHBIX aCTp0(1)I/13I/I‘ICCKI/IX JAAaHHBIX MO0 HIMPOKUM aTMOC(i)epHI)IM JIUBHAM KOCMHNYECKHUX

JIy4eil CBEpXBBICOKUX YHEPTHI.

O06opynoBaHueE:

1) JlaGopaTopHblii CTE€HA IO WCCIEIOBAHUIO XapakrepucTuk DDY ¢ KOMIbIOTEpOM U

COOTBETCTBYIOIIUM MPOrPaMMHBIM 0OecTIeYeHUEM.


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/

2)
3)

4)
5)

6)

1)

2)

3)

4)
5)

6)

7)
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JlaGopaTopHbIil CTeH]] C CUMHTUIUISIUOHHBIM CUETYHKOM.

JlaGopaTopHbIil CTeH T A7 KATMOPOBKU CIIUHTUJUIALIMOHHOTO CUETYHMKA 3apsSKEHHBIX YaCTHIL,
n3y4deHusi coctaBa kocmuueckoro usinydeHus (KH) ¢ reneckonoM M M3MepeHHs yriIoBOIO
pacrpeneneHus kecTkod KommnoHeHTbl KU, cocrosimuii U3 JIBYX CUHUMHTWUISLIMOHHBIX
CYETUHKOB.

Jlab6opaTopnsbrit komrieke NI ELVIS 1.

HoytOyku Lenovo B590 (4 wit.), ¢ ycTaBJIeHHOM Ha HUX IOCTABIIMKOM OIEPAIIMOHHON
cucremoir Windows 8(WINS EM), makerom LibreOffice, npaiiBepamu ycTpoiicTB
naboparopuoro komiuiekca NI ELVIS 11, npaiisepamu mist ynpasnenus [13C-kamepoi.
NmeroTcs cnucky 3a1aHU 1 METOAUYECKOE PYKOBOJCTBO B 3JIEKTPOHHOM U I1I€YaTHOM BUJIE,

B TOM YHCJI€ B @BTOPCKOM Y4eOHOM OCOOUH.

6.2. IlporpaMmmHoe obecneyeHue:

NI LabVIEW ™ | Umeercs KOMMepuecKast JTUIEH3Us I y4eOHBIX 3aBEICHUIMA
(axamemMuuecKast JTUIEH3MS CO CTAHIAPTHON CEPBUCHOM MOIICPIKKOM, 3aKyTaeTCs
exerogHo, 1 rom).

NI ELVISmx Software for NI ELVIS 11 & NI myDAQ NI. — National Instruments. — Bepcus
MEePUONYECKH OECIIaTHO aBTOMAaTHUECKHU OOHOBIISIETCS € caiiTa MPOU3BOAUTEINS YePe3 CEeTh
WutepHer. M3HauanbHO npuiiaraeTcst BMecTe ¢ apaiiBepamu k obopynoBanuio NI ELVIS 11
& NI myDAQ — (mponprerapHOoe IporpaMMHOe 00ecIieUeHHe, He TPEOYIoas 3aKIIFOUCHUS
KOMMEPYECKOT0 JIOTOBOPA)

Microsoft Word u Microsoft Excel B coctase makera MS Office. JInuuensus Ha HOBbIE
BEPCHH Mepuoandecku oOHoBIseTcs LleHTpoM HOBBIX MH(MOpMalMOHHBIX TexHoJoruit UT'Y
0 BCEMY YHUBEPCHUTETY.

LibreOffice 5.3.2 (freeware 6eccpodHo).

AcquireControl ©. — Copyright Allied Vision Technnologies GmbH. — nporpamma
ynpasienus kamepoit Prosilica GT 2000 NIR. — nuuen3uss FREEWARE. — GecrutatHoe
aBTOMaTHYECKOe OOHOBJIEHUE JI0 HOBBIX Bepcuii uepe3 HTepHET ¢ caiiTa mpou3BOAUTENS. —
https://www.alliedvision.com/en/products/software/acquirecontrol.html

GNU Octave, version 4.0.0 © 2015. — FREEWARE. — mporpamma mareMaTHYeCKOU

00paboTKM JaHHBIX, OJIepKUBatoIas ¢popmar ¢GailyioB «.m». — cBOOOJHOE MPOTrPaMMHOE
obecrieueHre ¢ OTKPBITHIM KOJIOM. — OECCPOYHO
SciDAVis 1.D013. - FREEWARE. — nporpamMMa 00pabOTKH TaHHBIX U MPEICTABICHUS UX B

rpaduueckoit popme. — 6eccpouHO


https://www.alliedvision.com/en/products/software/acquirecontrol.html
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6.3. TexHnuyeckue u JIeKTPOHHBbIE CPeICTBA:
Jiist 00paboTKU MOIYYEHHBIX B XOZ€ SKCIEPUMEHTA JAHHBIX HA MPAKTUYECKUX 3aHATHIX B
nabopaTopun Kadeapbl UMEIOTCSI KOMITBIOTEPBI C COOTBETCTBYIOIIMM IPOTPAMMHBIM 00€CTICUCHUEM.

Bo Bpemst 3ansATHI (M Ha JEKIUAX) A7 MOSICHEHUS TOCTABJICHHBIX B MMPAKTHYECKUX paboTax
3aIaHUM CTYJECHTaM JEMOHCTPHUPYIOTCS Ha 3KPaHe ¢ IOMOIIBIO IIPOEKTOPA JONOJIHUTEIbHBIE U

BCIIOMOI'aTCJIBHBIC MaTC€pHUalibl (Hpe3eHTaHI/II/I, THUITNYHBIC HpI/IMepBI)

VII. O6pa3oBaTtesibHbIe TEXHOJIOTHH
[IpoBomsaTcs crnenyromue BHABI 3aHATHI: JICKUMHM, NPAaKTHUYECKUME 3aHATHS. B KkayecTe
JOTIOJTHUTEILHOM ~ CaMOCTOSITEIBHOM  CTYJEHThI MOTYT TMcaTth pedepaT Ha BBIOpaHHYIO
MIPEenoiaBaTesieM TeEMY, a TaKKe TOTOBUTH JoKIaa. Ha npakTuueckux 3aHATUAX CTYIEHTHI IPOBOJSAT
SKCIIEPUMEHT B COOTBETCTBUU C yKa3aHUSAMHU MperojaaBareis, oPOpMISIIOT OTUYET U OTBEYAIOT Ha

KOHTPOJIbHBIC BOITPOCHI.

VI1Il. OueHouynble MaTepHaJbl AJs TEKYIIEro KOHTPOJISI M IPOMEKYTOUHOH aTTecTalluH
®onp oueHouHbIX cpeacTB (POC) npencraBieH B NPUIOKEHHUH.
8.1.1. OueHo4HbIe CPEACTBA I BXOAHOTO KOHTPOJIS

BX01HOM KOHTPOJIb HE OCYLIECTBIISIETCS.

8.1.2. OnieHOYHBIE CpEJICTBA TEKYIIETO KOHTPOJIS
dopma TeKyIIero KOHTPOIs: cobeceoBaHNEe BO BpeMs MPaKTUYECKUX padoT, MpOBEpKa OTYETOB,

OTBETHl HAa KOHTPOJIBHBIE BOMPOCHI, MPOBEPKA JOMAIIHUX 3aJ]1ad, MPEACTaBICHUE AOKIAnoB. Jlyis
JIOTTyCKa K 9K3aMeHY TPeOyeTCs MOTHOCTHIO BBITIOTHUTE BCE MTPAKTUUECKHE PAOOTHI, CIaTh OTYETHI U
00CyIUTh C TIpernojaBaTesieM MOTyYeHHbIE Pe3ybTaThl M0 KaXI0i padoTe (B TOM YUCIE OTBETUTH
Ha KOHTPOJIbHBIE BOIIPOCHI), IOTYYUB IIPHU 3TOM OTMETKY O cllaue.

Bua npoMeXyTOUYHOM aTTECTAIMU: — DK3aMeEH.

®onn oneHoUHBIX cpeacTB (POC) mpeAcTaBiIeH B MPUIOKCHUH.

Crnmcok npakTu4eckux pador

Ne 1. Uccnenosanue xapakrepuctuk @JY.
[{enb paboOTHI: UCCIIEAOBATh OCHOBHBIE XapaKTepUCTUKH PDY
O6opynoBanue: 1abopatopHbIil cTen] ¢ DY, UCTOYHHUK BHICOKOTO HANPSKEHUSI, KOMITBIOTED,
pabouas cranmus NI ELVIS Il , xabenu ¢ pazsemom Trma BNC.

3anaun paboTHI:

1) [To3HAaKOMUTBCS C HEKOTOPBIMHU dieMeHTaMu padoueit cranuuu NI ELVIS II;
2) IoayuuTh OCIUILIOTPaMMBbl TEMHOBOTO U pabodero curHasioB @OV,
3) Ouudponars curaansl DOV (TeMHOBOM, pabovre CUTHAJBI ¢ CUIILHON 3aCBETKOM) MPH

PAa3HBIX HAIPSIKCHUAX MTATAHUS,
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4) Hanucath mporpaMmy IMOCTPOCHHS aMIUTHTYTHOTO pacrpeaeneHus ummnyiabcoB @OV B cpene
rpaduaeckoro nporpammuposanusi LabVIEW u ¢ ee momomipio 06paborath
SKCIEPUMEHTAIbHBIC JaHHBIC;

5) KauecTBeHHO OIIEHUTH OPOT TUCKpUMHUHAIUN DDV,

KoHTpoasHEIE BOIIPOCHI M VIIPAKHEHHS:

1. Ha xaxux 08yx gpuzuyecKkux A671eHusx 0CHO8aHa paboma ¢omosieKmponHO20 YMHOMCUmMensa?
2. [lepeuucnume ocnosHuvle napamempul GoOmMod1eKMPOHHO20 YMHONCUMEIIAL.
3. Kaxoti gpusuueckutl cmvic umeem ghopmyna dunwmetina ons homosppexma?
4. Ymo maxoe 6mopuyHas 31eKmMpOoHHAsL SMUCCUSL U KAK ONpedesemcsi Kodgguyuenm 3mozo
AeneHus?
5. Moowcno nu 6 kauecmee memanna O SMUMMeEPA UCNOIL308AMb MAKUeE, Y KOMOPbIX
Koa¢hhuyuenm emopuunou Smuccuu MeHbule eOUHUYbL?

Ne 2. KanuOpoBKka CHUHTHWJISIIMOHHOIO CYETYUKA 3aPAKEHHBIX YaCTHII.
[{enp pabOTHI: HCCIIETOBATH OCHOBHBIC XapaKTePUCTHKHU CIMHTHUISIIMOHHOTO CYSTINKA
O6opynoBanwue: 1a00OPATOPHBIN CTEH]] C CHUHTHIUIAIIMOHHBIM CUCTYMKOM, HCTOYHUK BBICOKOTO
HaIpsDKEHUs, KoMIibroTep, padouas ctanuus NI ELVIS 11, ka6enu ¢ pazsemom tuna BNC.

3agaun pabOTHL:

1) Ilo3HakOMHUTBCS C HEKOTOPBIMH d1eMeHTamu pabdoueid ctanuuu NI ELVIS 11,

2) IlpousBecTr HAOOP IKCIIEPUMEHTAIBHBIX TaHHBIX MIPU PA3HBIX 3HAYEHUSIX BHICOKOTO
HanpsOKeHUS;

3) Hamucatb nmporpamMmy HOCTPOEHHUS aMILTUTYAHOTO paclpeieleHusl OJJUHOYHOM YacTUIIbI B
CIMHTWUISIIUOHHOM CUETUHKE B cpejie rpaduyeckoro nporpammupoBanus LabVIEW u ¢ ee
MTOMOIIIbI0 00pab0TaTh SKCIIEPUMEHTAIbHBIC JJTAHHBIC,

4) KauecTBeHHO OLIEHUTH F3PPEKTUBHOCTh CUMHTUIUIALIMOHHOTO CYETYHKA.

KoHTpoJbHBIC BOIPOCH X YIIPAXKHCHUS

1. Kak ycmpoen cyunmunisiyuoOHHbll cCuemyux?
2. Ilepeuucnume ocrnogHvle XapaKmepucmuru pomosIneKmpOHHbIX YMHOICUMENEl.
3. Ilepeyucnume ocrosHble XapaKkmepucmuky CYURMULIAMopPos.
4. Kaxoe cocmas 6moputuno2o KOCMU4ecko20 uiy4eHus Ha yposHe mMops?

Ne 3. M3yuenue coctaBa KOCMU4€CKOI0 M3JIy4eHHS.
[{enb pabOTHI: MCCIIEAOBATH KPUBYIO MOTIIONICHUST BTOPHYHOTO KOCMHYECKOTO 3TYICHUS
O6opynoBaHue: TENECKOII, COCTOSAIINN U3 ABYX CHUHTUIUIAIUOHHBIX CYETYMKOB, UCTOUHUK
BBICOKOT'O HalpsDKeHUs, KoMmrbiotep, padoyas ctanuus NI ELVIS 11, kabenu ¢ pazbemMoM THIa
BNC, cBUHIIOBBII QUIBTD.

3agaun paboTHL:

1) [To3HAaKOMUTBCS C HEKOTOPBIMHU dieMeHTaMu padoueit ctanmuu NI ELVIS II;

2) [IpoBecTr OTHOCUTENBHYIO BPEMEHHYIO U aMILIUTYIHYIO KaTHOPOBKY CHMHTUILISIIHOHHBIX
CUYETYHKOB;

3) [IpousBecTu HAOOP IKCIIEPUMEHTAIBLHBIX JAHHBIX MTPH PA3HOM TONIIUHE CBUHIIOBOTO

IIOTJIOTHUTCIIA,
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4) Hamucatp mporpamMmy oTOOpa COOBITHH TEIecKona B cpelie TpadpuIecKoro
nporpammupoBanusi LabVIEW u ¢ ee momompto 00padoTaTh SKCIiepUMEHTaIbHbIC TaHHbIC;
5) IlocTpouTh KpUBYIO NOIJIOMIEHHS U KAUECTBEHHO OLIEHUTDH PE3YJIbTAT.

KoHTpoasHEIE BOIIPOCHI M VIIPAKHEHHS:

1. Kax ycmpoen cyunmuniisyuoHHull cHemyux?

2. Kaxoe 6xnao crnyyaiineix cosnadenuii 8 pabomy meneckona?

3. Kakoea unmeHncugHocms MASKOU U HCECMKOU KOMNOHEHN 86MOPUUHO20 KOCMULECKO20
U3NyYeHUsl Ha YPOBHEe MOPS U HA YPOBHe NpogedeHuUs 1abopamopHou pabomul?

Ne 4. U3mepeHue yrjioBoro pacnpe/ejeHus ;KeCTKOH KOMIIOHEHThI KOCMUYeCKOro u3J1y4YeHusl.
[{enb pabotel: I3MepeHune yriioBoro pacupeaeeHHs KECTKOH KOMITOHEHTHl KOCMUYECKOTO
W3ITyYeHUs, OLIEHKA BpEMSI )KH3HU MIOOHA.

O6opynoBaHue: TEIECKOII, COCTOSIINNA U3 IBYX CHUHTHIIISIIMOHHBIX CYETYMKOB, HICTOYHUK
BBICOKOTO HaIpshKeHUs1, KoMibroTep, padouas ctanuus NI ELVIS 11, kabenu ¢ pazbsemom Tuna
BNC, cBUHIOBBIIH HUITBTP.

3ajaym paboThL:

1) [To3HaKOMUTBCS ¢ HEKOTOPBIMU AieMeHTamMu padoueit cranmuu NI ELVIS 11,

2) OnpenenuTs NOIXOASIIYIO TOJIIIUHY CBUHIIOBOTO ITOTIOTUTEII.

3) IlpousBectn HAOOP IKCIIEPUMEHTAIBFHBIX JAHHBIX TEJIECKOIA MPU PAa3HBIX 3€HUTHBIX YIIIaX.
4) HarmcaTh nmporpammy oTOopa coOBITHH TeJecKora B cpeie rpaguueckoro
nporpammupoBanus LabVIEW u ¢ ee momopto 00paboTaTh 3KCIIepUMEHTAIbHbIE TaHHbIE;
5) ITosryunTh YriaoByI0 3aBUCUMOCTb HHTEHCUBHOCTH | )K€CTKOM KOMIIOHEHTHI BTOPUYHBIX
KOCMUYECKMX KOCMUYECKHX JIy4eil U KaueCTBEHHO OILIEHUTDH PE3yJIbTaT.

6) ITo Benmuuune [(©)= 1(0), B351TOI U3 dIKCIIEPUMEHTAIILHOTO rpaduKa A1 HEKOTOPOro yria
(nammpumep, © = 60°), oLleHUTH BpeMs )KU3HU MIOOHa T0.

KoHTpoJbHBIC BOIPOCH X YIIPAXKHCHUS

1. Kak 3aeucum unmeHcusHocms KOCMU4ecKux yuel om HanpasieHus npuxooa?
2. Ymo onpedensiem uHmeHCcu8HOCMb MIOOHO8?
3. [Ipunyun pabomul CUUHMULTIAYUOHHBIX CUEMYUKOS.
4. Yemy pasen pacnaouwiii npobez mwona c snepauei 2 158?
Ne 5. MopenpoBaHue HIMPOKUX aTMOC(EPHBIX JJUBHEH KOCMHYECKHUX Jy4el CBEPXBBICOKHX

JHepruii, 00padoTKa U AaHAJM3 ACTPOPHU3NYECKHUX TaHHBIX.

8.1.3. OueHOYHBIE CPECTBA IS IPOMEKYTOUHOM aTTECTAIIHA

Jl1is momycka K 9K3aMeHy TpeOyeTcCsl TOJIHOCTHIO BBHITIONHUTH BCE IPAKTHUECKUE paOOThI, CIATh
OTUYETHI U OOCYAUTH C TPETOaBaTeIeM MMOTyUYEeHHbBIE PE3YIbTAThI M0 KaXK10M padoTe (B TOM YHCIIE

OTBETUTbH HA KOHTPOJIbHBIE BOIIPOCHI), MOIYYUB IIPU ITOM OTMETKY O Cllaye.

IIpuMepHBIN CIUCOK BOIIPOCOB K DK3aMEHYV:

1. Duepeemuueckuii chekmp nepeuYHO20 KOCMUHECKO20 U3NYYCHUS U €20 OCHOBHbLe
ocobennocmu

2. ﬂ()eprlIZ cocmas KOCMUYECKO20 U3TYYEeHUA U e2o ocobennocmu.
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Mexanuzmwi ycxopenus 3apsaxcennvlx yacmuy 6 KJIL
Tpebosanus k mownocmu ucmouruxog KJI.
Hcmounuxu TTKJI ceepxsvicokux snepauti (Oughghysnuvle, moueunsvie, gnecaraxmuieckue)

Hlupoxuti ammocgepuwiii 1ueens (LLIAJI). Oowue ceedenus. Komnonenmol LLIAJIL

N o ok~ W

Memoobl pecucmpayuu nepeUuUHO20 KOCMUYECKO020 U3NY4eHUs (Ha CHnymHUKAax, 6

ammocgepe, HazemHble, NOO3eMHble, NOOLEOHbLE, NOOBOOHBLE IKCNEPUMEHNbL).

8. Uepenxosckoe usnyuenue ILLAJI. Dxcnepumenmsi, pecucmpupyioujue 4epeHKOB8CKOe
usnyyenue LIIAJIL
Miwoounnass  komnowenma IlIAJI.  Oxcnepumenmul,  pecucmpupyrouwjue  MHOHHYIO
komnonenmy LLIAJI.

9. Honuzayuonnoe ceeuenue IIIAJI. Dxcnepumenmul, pecucmpupyrowue UOHUAYUOHHOE
ceeuerue [ITAJL

10. Paouousnyuenue LLIAJI. Dxcnepumenmel, pecucmpupyrouue paouousnydenue LIIAJI.

11. O6cepsamopus TAIGA.

12. I'amma-acmponomus  8vicokux sHepeutl. Mexanusmvl  podcOeHUs 2amma-K8aHmos
8bICOKUX IHEPULL.

13. Kpynnetiwuue xomniekcHvle YCMAHOBKU Ol U3YUEHUS KOCMUUECKO20 U3LYYeHUs Npu
BbICOKUX DHEPUSIX.

14. Ucmoynuku mnetimpuno 6 npupoode. Memoodvl pecucmpayuu HpUpPOOHbLIX NOMOKO8

HEeUMpPUHO 8bICOKUX IHEPSUII.

IIpumep TecTOBBIX 3aJaHMi IS MPOBEPKH CHPOPMUPOBAHHOCTH KOMIETEHUMH, YKa3aHHBIX
poiure m.l11:

1.

2.

3.

DHepreTU4ecKuil CieKTp KOCMUYECKUX JIydel CBEPXBBICOKUX YHEPTHIL:
A) onuceIBaeTcs CTEIEHHBIM 3aKOHOM,
b) noguuHseTcs mI1aHKOBCKOMY paclpeieeHHUIO.
CreneHHON BUJI CIIEKTPa CBUJETEILCTBYET:
A) 0 HETemI0BOM MPUPOE U3ITYUEHUS;
B) o ToMm, 4uTO M3NMyUYeHHE TeHEPUPYETCS 3a CUET SHEPTUH TEIUIOBOTO ABMKEHHS YacTHUI.
| K B cCaHTUMETpax COCTABIISAECT:
A) 3-10%cm,
B) 18- 103cm,
C) 3-10%cm.
OnenuTte mpoOer MPOTOHA JI0 B3aUMOJICHCTBUS C PEITMKTOBBIM U3IydeHHEeM [ = i u

CPaBHHUTE C XapaKTepHBIM pa3mMepoM Hamrel ranaktuky (d = 30 Kk, 1nk = 3 - 1018c¢m).
KoHIeHTpanus penmKToBoro m3rydenns N = 400 poToHoB/ cM>, cedenne peakiuu 6 =~ 3 10 -

280M2.

A) I <d,
B) I>d,
C) I=d.

Pacnipenenure B nopsnke Bozpactanus: 0.01 I13B, 100 T3B, 1 3B, 100 I'3B.
A) 0.01 I1sB, 1 93B, 100 I'sB, 100 T3B,
B) 100 TaB, 0.01 [1»B, 100 I'3B, 1 93B,
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C) 100 I'3B, 0.01 I1»B, 100 T3B, 1 93B.

I[Topor peakiu p + Yeyp = T + N COOTBETCTBYET TAKOMY 3HAUEHHIO SHEPTUH MIPOTOHA,
IIPY KOTOPOM KMHETHUYECKHE SHEPTUU U COOTBETCTBEHHO UMITYJIbChl 00pa30BaBIIMXCS TMOHA
U HYKJIOHA B CUCTEME IIEHTpa Macc:

A)=0,

B) >>0,

C)>0.

Paccrosuaue |, koTopoe mpoiiser 3a BpeMs CBOCH KU3HU t pEIATHBUCTCKHUN MIOOH C SHEPIHEH
E, coOcTBEHHBIM BpEMEHEM KU3HU t( U dHEPrUeH 1okos Ey, onpenensercs COOTHOIEHUEM:

E Eo\2
A) L= ctor 1-(2),
B) I = cty—

0

Yactuua B cpefie ¢ oKas3areseM MpeioMiIeHHs N HAYWHAET U3Iy4yaTh YEPEHKOBCKOE
u3NlyuyeHue, eciau e€ ramma-(paxTop:

A) y< L
I1—%’
1

B) y> =,

Y
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Paspaborumnkm:
C%(tcfé‘ JIOLIEHT, K.(h.-M.H. A.JI. VIBaHOBa
(noonucw) V (3aHUMaeMas OOAHCHOCb) (unuyuanvl, pamunus)

[Tporpamma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBaHusiMu PI'OC BO no HampaBieHHIO
nonarotosku 03.03.02 dusuka.

[TporpamMma paccMoTpeHa Ha 3aceiannu kKadeapsl o0mieit u kocMudeckoi husuku UT'Y
«_ 14 » _wmapra 2022 .

IIporoxon Ne _8 , 3aB. kadempoii @- B.JI. IManepHblii

Hacrosimmasi mporpamMMa He MOKeT ObITH BOCHPOU3BeleHA HHU B Kakoil ¢opme 0e3

MpeABAPUTEIHLHOTO MMCHMEHHOT0 pa3penieHusi Kadeapbi-pa3padoTUYnKa MPOrpaMMbl.



