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AHHOTAIUA

Kypc «KocMmuyeckue iyunm» NpeAHa3HAYeH ISl CTYACHTOB, IUIAHUPYIOMIMX paboTarh B
HAYYHBIX OPTaHM3alMAX WU MPOU3BOJCTBEHHBIX MPEANPUATHIX, CBA3aHHBIX C (yHIaMEHTaJIbHBIM
WIA TIPUKIIAJHBIM H3ydeHueMm OmmxHero u gaimpHero Kocmoca. B pamkax kypca paccMmarpuBaercs
cOoBpeMeHHasi oOIIas »5BOJIIOLMOHHAS KAapTHHA MHUpPA, HAuMHAs OT pOXKACHUsA BceleHHON W
(bopmHpoBaHUs €€ KPYIHOMACIITAaOHON CTPYKTYphI, 10 HU3HHM 3BE3/ B TalakTHKax M 0oOpa30BaHUs
1aHeT. Takyke U3y4aroTCsl OCHOBHBIE MEXAHU3MBbI I€HEPALUU U YCKOPEHHS YaCTHUL] BBICOKMX DHEPIrui
(Oonee HeCKONBKUX J1ecATKOB M3B) - KocMHYECKHX JIydel, B pa3IMYHbIX acTPOPU3NIECKUX 0OBEKTAX,
Bkito4yass CojHIlE M MarHUTOC(epsl IJIAHET; PACIPOCTPAHEHHE U B3aMMOJAEHCTBHE KOCMUYECKHMX
JTydel ¢ MeX3BE3THOU U MEXIJIAaHETHOU cpenoid, MaruuTochepoit u armocdepoii 3emmnu. OTmevaercs
POJIb KOCMUYECKHX JIydel B IO3HAHUM BCEIeHHON U B U3Y4EHUH MIPOLIECCOB B3aMMOIECHCTBUM YaCTHUL]
IPU CBEPXBBICOKUX IHEprusax. OOCykKIaeTcs MPUKIATHON acrekT KOCMO(U3NYECKUX HCCIIEeI0BAHUH,
CBSI3aHHBI C pPaJMOAKTUBHBIM MOHMTOPHUHIOM OKOJIO3EMHOTO KOCMHYECKOrO IpPOCTpPaHCTBA U
BOIIPOCHI PallMOHAIIBHOIO UCIIOJIB30BaHUS OKOJIO3EMHOIO KOCMUYECKOTO TPOCTPAHCTBA.

1. HEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUTJIMHBI

VYuebnas qucuuiuinHa «KocMuueckue J1ydn» BBOJUTCS C LENbI0 O3HAKOMIIEHUS CTYAEHTOB C
OCHOBHBIMM TIPOLIECCOB (PU3MKM KOCMHYECKHUX H3JIy4€HHH, MpoOJieM COBPEMEHHOW acTpO(HU3HUKH,
JKCIIEPUMEHTAIIBHBIX METOJMK, CYIIECTBYIOIIMX WIHA CO3AABAEMBbIX JIE€TEKTOPOB KOCMUYECKUX YaCTHL.
W3 naHHOro Kypca CTYIEHT AOKEH MOJIYYMTh COBPEMEHHBIX TEOPETHYECKHX IPECTABICHUAX 00
HMCTOYHMKAX, MEXAHM3Max YCKOPEHHs M paCIpPOCTPAHEHHUs KOCMHUYECKHMX JIyd4ed, a TaKxke
JKCIIEPUMEHTAIIBHBIX METOJAX MCCIECNOBAaHUs KOCMUYECKHX M3IydeHuM. B pamkax maHHOro xypca
M3YYaIOTCsl NMPUHLIHUIIBI pabOThl COBPEMEHHBIX JETEKTOPOB KOCMHYECKHUX M3Iy4eHUH M HOBeWIIMe
pe3yabTaThl aCTPOPU3NUECKUX UCCIIEAOBAHUM

Ilenn OCBOEHHS IUCLUIUIMHBL: ¢ JaTh CTYAECHTAM IIPEACTABICHUA: O IIPOUCXOXKICHUH,
CBOMCTBAax M PErUCTPALMM KOCMHUYECKOI'O0 M3JIyYEHHUs; ®* O3HAKOMIICHHE C COBPEMEHHBIMU MOJECISMHU
pa3BuTHs BeeneHHON BO B3aMMOCBS3HM ¢ MCTOYHUKAMU PA3JIMYHBIX KOCMUYECKUX U3IYyYEHHH. 3a1a4u
OCBOEHUS IUCLUUIUIMHBIL: * TIOJyYEHUE COBPEMEHHBIX TEOPETUUECKHUX MPECTABICHUN 00 UCTOUHUKAX,
MEXaHMU3MaxX YCKOPEHHsI M PacIpOCTpaHEHUs KOCMUYECKHX JIydel; ® O3HAKOMIICHHE C OCHOBHBIMH
COBPEMEHHBIMM JKCIIEPUMEHTAIBHBIMM METOJAMHM HCCIEHOBAaHUS KOCMHUYECKUX H3JIYy4CHUH; °
MOJIy4YeHHUE MPEJCTABICHUN 0 HOBEHIINX pe3ybTaTax acTPOPU3NIECKUX UCCIIEJOBAHUM.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

VYuebnas nucruminHa «KocMudeckue JTy4du» BXOJUT B IPOrpaMMy MOATOTOBKU MarucTpoB IO
HanpasieHuto 14.04.02 «SnepHas Qu3MKa M TEXHOJOTMM», cnenuaiuzanus «SnepuHsie ¢uszuka u
KOCMO(HU3UKAY.

3HaHUsI, MOJyYEHHbIE CTYACHTaMU B paMKaxX TUCHUIUIMHBI «KocMudeckue Jydn», COCTaBsT
0a30BBI MaTepuan Ul M3y4yeHUs AUCHUILIMH NMPOPEecCHOHANBHOIO IUKJA, Hampumep, «SlnepHas
actpopusuka» U «COBpeMEHHBIN s1epHO-(PU3NUECKUI SKCIIEPUMEHT Ha HA3€MHBIX YCTaHOBKaxX U B
KOCMOCE», a TakKe OyAyT HEOOXOAMMBI JJIs1 BBITIOJIHEHHS] HAyYHO-MCCIEA0BATEIbCKOM paObOTHI.



3. OOPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcanbHble U(WiH) 00menpodecCHOHATbHBIE KOMIICTCHIINN:

KOI[ N HAUMCHOBAHHEC KOMIICTCHII ‘ KOII U HAMMCHOBAHUC MHAUKATOpPA NOCTHIKCHUS KOMIICTCHIINN

HpO(beCCI/IOHaJ'IBHI)Ie KOMIIECTCHIMKM B COOTBCCTBHH C 3aJadyaMH H 00BEeKTaMHU (O6J'IaCT${MI/I

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEILHOCTH:

3apaua
npodeccuoHaILHOM
aesteabnoctu (3I1)

O0BeKT UIu 00J1aCTh
3HAHUSA

Kon n nHaumeHnoBanue
npogeccuoHaILHOM
KOMIIETEeHIHH;
OcHoBanue
(nmpodeccuoHaIbHBIH
cranaapr-IIC, ananu3
onbITa)

Koa n nammeHoBaHue
HHIMKATOpa
JAOCTHKEHUS
npogdeccuoHAIbLHOM
KOMIIETeHIIH U

MIPOBEJICHUE HAYYIHBIX
HCCJIENOBaHU B
obmactu pu3nKH
3JIEMEHTAPHBIX
YaCTHII,
AKCIICPUMEHTAIBHON
SAIepHON (PU3UKH U
KOCMO(DH3UKH,
CaMOCTOSITECIIbHOE
perieHue
IIOCTaBJICHHOM 3aJa4n
C BBIOOpOM
HEOOXO0IMMBIX
CpEeICTB, TOTOBHOCTh K
CaMOCTOSTEILHOMN
(dbopMynupoBKe 3aa4;

MIpUMEHEHNE
JETEKTOPOB U

Hay‘IHO-I/ICCJ'IeI[OBaTCJ'ILCKI/Iﬁ

aTOMHOE SIJIPO,
3JIEMEHTAPHBIC YaCTHIIBI
U [J1a3Ma,
KOHJICHCHPOBaHHOE
COCTOSIHHE BEIIECTBA,
Ja3epbl U UX
MIPUMCHCHHUS, SJCPHBIC
PCaKTOPhI, MATCPUATIBI
SICPHBIX PEAKTOPOB,
SICPHBIC MaTePHAIIBI K
CHCTEMBI 00eCIIeUeHus
nX OC30IMaCHOCTH,
YCKOPHUTEITH
3apsHKEHHBIX YaCTHII,
COBpEMEHHas
AIIEKTPOHHAS
CXEMOTEXHHKA,
AIIEKTPOHHBIE CUCTEMBI
SIEPHBIX U (PU3HICCKHUX
YCTaHOBOK, CHCTEMBbI
ABTOMATHU3UPOBAHHOTO
yIpaBIeHUS sIIEPHO-
bu3HIeCKuMU
YCTaHOBKAMU;

aTOMHOE SI/IPO,
DJIEMEHTAPHBIC YaCTHIIBI

[MK-11.1 [1] - Cniocoben
K HayYHBIM
WCCJICIOBAHMSIM B
obnactu pu3uKH
9JIEMEHTAPHBIX YACTHII,
AKCIIEPUMEHTAIbHON
AJIepHON QU3UKU U
KOCMO(DH3UKH, K
CaMOCTOSITEIIBHOMY
PEIICHUIO
IIOCTaBJICHHOW 3a7a4H C
BBEIOOPOM HEOOXOTUMBIX
CPEJIICTB, TOTOBHOCTH K
CaMOCTOSATEIIbHOU
bopMyIUpOBKE 33/1a4;

Ocnoesanue:
[TpodeccnonanbHbIi
crangapt: 40.011

[MK-11.2 [1] - Cniocoben
paboTarth C

3-T11K-11.1[1] - 3Hate
METO/1bl UCCIIEJOBAHUI
B oOsacTu pr3uKH
3JIEMEHTAPHBIX
4acTull,
9KCHEPUMEHTAIBHON
SAIepHON (DUBHUKH U
KOCMO(DU3UKH,
V-IIK-11.1[1] - Ymets
CaMOCTOSITENILHO
pemaTh 3a/1a4H,
CBSI3aHHBIE C
UCCIICIOBAaHUSIMU B
o0nacti pU3MKU
JJIEMEHTAPHBIX
YacTull,
SKCIEPUMEHTATbHON
SAJIepHON (PU3HUKU U
KOCMO(U3UKH, C
BBIOOpOM
HEO0OXOMMBIX
CPE/CTB, a TakK XKe
CaMOCTOSITENTEHO
bopmMynupoBaTh
3aa4u;;
B-TIK-11.1[1] -
Bnaners MeTomamu
UCCIIEIOBAHUN B
obnactu pusuku
JJIEMEHTAPHBIX
YJacTHIl,
AKCIIEpPUMEHTAIbHON
AIEpHON QU3UKU U
KOCMO(U3UKU
3-11K-11.2[1] - 3Hath
METO/1bI paboThI ¢




YCTaHOBOK B 00J1aCTH
buzukn
AJIEMEHTAPHBIX
9acTHll, UX pa3paboTka
Y ONITHMH3ALIUS;

(bu3UYecKuil aHaIu3
IIPOLIECCOB
B3aUMOJICVCTBUS
3JI€MEHTaPHBIX
qacTull, uX 3¢(HeKToB
B paHHEHU U
COBPEMEHHOM
Bcenennolii;

¥ T1a3Ma,
KOHJCHCHUPOBAHHOE
COCTOSIHUE BEIECTBA,
Ja3epsl U UX
NPUMEHECHHUS, SICPHBIC
PEaKTOpBI, MATEPUATIBI
STICPHBIX PEAKTOPOB,
SIICPHBIC MaTEPHUAJIbI U
CHCTEMBI 00ECTICUCHHS
1X 0E30IMaCHOCTH,
YCKOPHUTEIH
3apsHKEHHBIX YaCTHII,
COBpEMCHHasI
DJIEKTPOHHAS
CXEMOTEXHHUKA,
AIIEKTPOHHBIC CUCTEMBI
STCPHBIX U QU3NICCKUX
YCTaHOBOK, CHICTEMBI
ABTOMATH3UPOBAHHOTO
YIIPaBICHUS SIICPHO-
bu3MIeCKUMU
YCTaHOBKAMH,

aTOMHOE SIJIPO,
AIIEMEHTApPHBIE YACTHIIBI
U [J1a3Ma,
KOHJCHCUPOBAHHOE
COCTOSTHHE BEIIECTBA,
Ja3epsl U UX
MPUMCHEHHUS, SJCPHBIC
PEaKTOphI, MaTEpUAIIbI
SICPHBIX PEAKTOPOB,
SJIEPHbIE MaTEPUAIIBI U
CHCTEMBI 00eCIICUCHHS
nX OC30IMaCHOCTH,
YCKOPHUTEIH
3apsHKEHHBIX YaCTHII,
COBpEeMEHHas
DIIEKTPOHHAS
CXEMOTEXHHKA,
AIIEKTPOHHBIE CUCTEMBI
STICPHBIX U (PU3HICCKHUX
YCTaHOBOK, CHCTEMBbI
ABTOMATH3UPOBAHHOTO
yIpaBICHUS sIIEPHO-
bu3IIecCKuMU
YCTaHOBKAaMH,

JIETEKTOpaMH U
YCTaHOBKAMHU B 00JIACTH
(bU3HUKH 3JIEMEHTApHBIX
YaCTHIl, HAJT UX
pa3paboTKOM 1
OITHUMHU3ALINCH;

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 40.011

[MK-11.3 [1] - CniocobGen
K (pu3nYecKkomy
aHAJU3Y MPOIECCOB
B3aUMO/IeHCTBUSA
AIIEMEHTAPHBIX YaCTHII,
uXx 3¢ PEeKTOB B paHHEH
Y COBPEMEHHOM
Bcenennolii;

OcHosanue:
[IpodeccuonanbHbIn
cranaapt: 40.011

JNETEKTOpaMH U
yCTaHOBKaMH B
obnactu HpU3uKH
3JIEMEHTAPHBIX
YacTHIl, a TaK e
METOMBI UX
pa3paboTKu 1
ONITUMU3AIINH;;
V-TIK-11.2[1] - YmeTh
IPUMEHSTH JIETEKTOPHI
U YCTAaHOBKU B
o0macti pU3MKU
3JIeMEHTapHBIX
YacTHIl, a TaK ke
pa3pabarbIBaTh UX U
ONITUMHU3UPOBATH;;
B-TIK-11.2[1] -
Bnanets MeTogamu
paboTHI C
JIETEKTOpaMH |
YCTaHOBKAMH B
o0macti pU3NKU
3JIeMEHTapPHBIX
YacTHIl, a TaK JKe
METOJIaMU UX
pa3paboTKu 1
ONTUMHU3ALINY;
3-T11K-11.3[1] - 3Hate
METO/bI (PU3NIECKOTO
aHaJM3a MPOIIECCOB
B3aUMO/JICHCTBUS
JJIEMEHTAPHBIX
qacTull, ux 3¢ (HexToB
B paHHEHN U
COBPEMEHHOMN
Bcemennoii;;
V-TIK-11.3[1] - YmeTh
BBITTOJTHATH
du3nueckuii aHaIM3
IPOIIECCOB
B3aUMO/JICHCTBUS
AJIEMEHTAPHBIX
YacTHIL, UX YPPEKTOB
B paHHEHN U
COBPEMEHHOMN
Bcenennoii;;
B-TIK-11.3[1] -
Bnaners MeTomamMu
¢u3nUecKoro aHanu3a
MIPOIIECCOB
B3aUMO/JICHCTBUS
JJIEMEHTAPHBIX




4acTHIl, uX 3pQexToB
B paHHEHU U
COBPEMEHHOM
Bcenennoi;

OLICHKA MTEPCIEKTUB
pa3BUTHS AaTOMHOMU
oTpaciu,
HCIIOJIB30BaHUE €€
COBPEMEHHBIX
JOCTUKEHHS U
epeaoBbIX
TEXHOJIOTHI B HAYYHO-
HCCIIEN0BATENbCKON
JEATEIIbHOCTH;

aTOMHOE SI/IPO,
3HeMeHTapHBIe qacCTUuIbI
U IUIa3Ma,
KOHJICHCHPOBAHHOE
COCTOSIHHE BEILECTBA,
JIa3ephl U UX
NPUMEHCHHS, SIEPHBIC
pEaKTOpbI, MaTePHAIIBI
SICPHBIX PEAKTOPOB,
smepHHe MaTepI/IaJIBI nu
CUCTEMBI 00eCIICUEeHHs
UX 0€30IMacCHOCTH,
YCKOPHUTEIH
3ap$DKeHHI)IX qacCTull,
COBpPEMEHHas
SIIEKTPOHHASI
CXEMOTEXHHKA,
3HeKTp0HHI>IG CUCTCMBbI
SACPHBIX M (PU3NIECKHUX
YCTAHOBOK, CHCTEMBbI

ITK-3 [1] - Criocoben
OIICHUBATH
MIEPCIEKTUBBI PA3BUTHS
aTOMHOU OTpaciIy,
HCII0JIb30BAaTh €€
COBpPEMEHHBIC
JOCTH>KEHUS U
Mepe0BbIe TEXHOIOTUH
B Hay4HO-
HCCIIEIOBATEIIbCKOM
JIeATEIbHOCTH

Ocnosanue:
[TpodeccrnonanbHbIM
cranaapt: 40.011

3-I1K-3[1] - 3uars
JOCTIOKECHUS HAy4HO-
TEXHUYECKOTO
nporpecca ;
V-TIK-3[1] - YmeTh
PUMEHSTh
HOJTYYCHHBIC 3HAHUS K
pELICHUIO
NPaKTUYCCKHX 3a/1a4.;
B-TIK-3[1] - BunazmeTsh
METO/IaMHU
MOJICTTHUPOBAHHUS
(bu3nyecKux
IPOLIECCOB.

ABTOMATHU3UPOBAHHOTO
yIIpaBJICHUS SIEPHO-
bu3MIeCKUMU
YCTaHOBKAMH;
pa3paboTKa METO/I0B pa3paboTka u [TK-4 [1] - Crocoben 3-T1K-4[1] - 3uaTh:
perucTpanuu TEXHOJIOTUHI CaMOCTOSITEITEHO LEJU U 337ja4u
MOHU3UPYIOUIUX U OPUMEHEHHs IPUOOPOB  BBIMOJIHATH POBOJIUMBIX
AJIEKTPOMArHUTHBIX ¥ YCTaHOBOK JUIsI OKCTIEpUMEHTAIBHBIE U | WCCIICOBaHMUIA;
U3IYyYeHUI U METOJIOB = aHaJIM3a BEIECTB, TEOpEeTUYECKHE OCHOBHBIE METOJIbI U
MU3MEpEHUs pazuanoHHoe WCCIICIOBAHMS JIsI CpeAcCTBa MPOBEICHUS
KOJINYECTBEHHBIX BO3/ICHCTBHE pelIeHNs HayYHbIX U 9KCHEPUMEHTAIBHBIX U
XapaKTePUCTHK MOHU3UPYIOMINX MIPOM3BOJICTBEHHBIX TEOPETUIECKUX
SJICPHBIX MaTE€pPUAIOB; = M3JIy4YCHUI Ha yelloBeKa = 3ajad UCCIIeI0BaHU;
U OKPYKaIOILYIO Cpeny, METO/IBI M CPEJICTBA
panuanoHHbIe Ocnosanue: MaTeMaTHYeCKOM
TEXHOJIOTMH B [TpodeccuonanbHbIi o0paboTku
MEJULIHE; cranaapt: 40.011 pe3yabTaToB
IKCIEPUMEHTATBHBIX
JAHHBIX ;

V-TIK-4[1] - Y™meTb:
MPUMEHSATH METObI
MPOBEACHUS
SKCIEPUMEHTOB;
HCII0Ib30BaTh
MaTeMaTHYEeCKHUE
METOBI 00pabOTKH
pe3yabTaToOB
HUCCIIEJOBAHUN U UX




000011IeHMS;
opopMIIATH
pe3yNbTaThl HAY49HO-
UCCIIEIOBATEIbCKIX
pabor;

B-TIK-4[1] - Bnaners:
HaBBIKAMU
CaMOCTOSITENIHOTO
BBITIOJTHEHHS
IKCIIEPUMEHTAIBHBIX U
TEOPETHYECKUX
UCCIICIOBaHMS ISt
peLIeHUs] HAyYHbIX U
IPOU3BOICTBEHHBIX
3ama4

MPOBEJICHUE PACUETOB
Y TIPOSKTUPOBAHUE
(bU3nIECKUX
YCTaHOBOK U
pUOOPOB C
HCIIOJIb30BAaHUEM
COBpPEMEHHBIX
WH(OPMAITMOHHBIX
TEXHOJIOTHI;

IIPOEKTHBII
MaTeMaTHYCCKUE [TK-11.5 [1] - Criocoben
MOJICIH TSt HPOBOJINTE
TEOPETHYECKOTO U POEKTHPOBAHUE
3KCIICPUMEHTAILHOTO JIETEKTOPOB U

HUCCIEN0BAHUN ABJICHUMN
Y 3aKOHOMEPHOCTEH B
obnactu (HU3MKH; apa,
YaCTHII, TUTa3MBl,
KOHICHCUPOBaHHOT'O
COCTOSIHHSI BEIIIECTBA,
SJIEPHBIX PEAKTOPOB,
pacrpocTpaHeHus u
B3aUMOJICUCTBUS
U3IIYy4eHHS C 00BEKTaMU
JKUBOM U HEXKUBOU
TIPUPO/IBI,

YCTaHOBOK, a TaK)Ke Ha
KOHIIETITyaJIbHOM
YpOBHE CaMHX
HKCIIEPUMEHTOB B
obnactu Hpu3uKH
BBICOKUX JHEPIrui,
KOCMO(DU3UKH U
acTpopU3UKH;

Ocnoesanue:
[TpodeccnonanbHbIif
crangapt: 40.011

3-T11K-11.5[1] - 3Hats
METO/IbI
IPOEKTUPOBAHUSA
JIETEKTOPOB H
YCTAHOBOK, a TaKXe Ha
KOHIICTITyaJTbHOM
YPOBHE CaMUX
HKCIEPUMEHTOB B
obnactu HpU3MKH
BBICOKMX DHEPIrui,
KOCMO(HU3UKH U
acTpOopU3UKH;;
V-TIK-11.5[1] - Ymets
IPOBOJTUTH
IPOEKTHUPOBAHNE
JIETEKTOPOB H
YCTAHOBOK, a TaKXe Ha
KOHIIETITyaTbHOM
YPOBHE CaMUX
HKCIEPUMEHTOB B
o0nactu pU3MKU
BBICOKHX DHEPIrui,
KOCMO(U3UKHU U
acTpOopU3UKH;;
B-TIK-11.5[1] -
Bnaners MeTomamMu
IPOEKTHUPOBAHUS
JIETEKTOPOB H
YCTAaHOBOK, a TaKXke Ha
KOHIIETITYyaJTbHOM
YPOBHE CaMHX
HKCIEPUMEHTOB B
o0nacti pU3MKU
BBICOKHX DHEPIui,
KOCMO(U3UKHU U
acTpOpU3UKH;




SKCIEPTHBIN

OLIEHKa COOTBETCTBHUS
peiaraéMoro
pelieHus
JOCTUTHYTOMY
MHPOBOMY YPOBHIO;

pa3paboTka u
TE€XHOJIOTHH
npUMEHEeHHUs TpUOOpOB
Y YCTaHOBOK JUIs
aHaJIM3a BEILECTB,
pazuanuoHHOE
BO3JICHCTBUE
VMOHM3UPYIOLINX
U3JIy4CHUH Ha Y4eJI0BEKa
1 OKPY’KaIOILYIO Cpeny,
pasualnoHHbIE
TEXHOJIOTHH B
MEAULIMHE;

[MK-11.7 [1] - CniocobGen
MIPOBECTH OOIIYIO
MIPOBEPKY
npeiaraeMoMy
pEIICHHUI0, TUIIOTE3EC B
obnactu
AKCIEPUMEHTAIBHON
SIIEPHOUN (PUBHKHU U
KOCMO(HU3UKU;

OcHosanue:
[TpodeccuonanbHpIi
cranaapt: 40.011

3-I1K-11.7[1] - 3uaThb
METO/IbI IPOBEPKU
npeIaraeMbIx
pElleHHH, TUIIOTE3 B
o0macTu
JKCIIEPUMEHTAILHOM
AepHON (HU3HUKU U
KOCMO(DU3UKH;;
V-MIK-11.7[1] - Ymets
MIPOBOJIUTH OOIIYIO
IPOBEPKY
peJIaraeMoro
pEIICHUS, THUIIOTE3bI B
obsactu
AKCIIEPUMEHTATbHON
siIepHOM (DU3UKHU U
KOCMO(HM3UKH;;
B-TIK-11.7[1] -
Bnanets MeTogamu
IPOBEPKU
npeIaraeMbIx
pelleHui, TUIIOTE3 B
obnactu
IKCIIEPUMEHTAILHOM
SAIepHON (DUBHUKH U
KOCMO(DH3UKH,

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIUHBI
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Ne HaumenoBanue o
& = S * o
.1 pasziesia yueoHoii = = = =k o
AU CHHIITAHBI 2 2 g & 2 3 =
s =2 .| =2 z o =y =2 =
S Ed| 28 2 X ® © 2 =
EZSEF| &3 58 = & s _ =
- |EEE | 2E~| 25 |5~ 5E%
= |ES2f|5:%|58 |SEE|E5¢
S | 539 &5\ 585 |Eg5| 283
== REsa|0zx=z| =28 <az| =38z
1 Cemecmp
1 | Beexdenue. O63opsr | 1-8 | 16/16/0 K.p-8 25 KU-8 3-T1K-3,
AKCIIEPUMEHTATBHBIX (25) V-TIK-3,
TAHHBIX. B-TIK-3,
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3-I1K-11.3,
V-TIK-11.3,
B-TIK-11.3,
3-I1K-11.5,
V-1IK-11.5,
B-TIK-11.5,
3-11K-11.7,
V-1IK-11.7,
B-IIK-11.7

Connue u renuocdepa.
ConneuyHas MOyIALUS.
MarnuTtocdepa 3emin.
Bropuuneie KJI B
MarHuTocdepe.
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* — COKpaIlIeHHOEe HauMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U

(nn) sK3ameH

Coxkpaiienne HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTAlUU Pa3AesioB:

Oo6o3nauenne | IloiHOe HAaMMEHOBaHUe

30 3ayeT ¢ OLIEHKOM

KN KoHTpoJIb 110 uTOram

K.p KonTponbHas pabota

3 3auer

KAJIEHIAPHBIN IUIAH
Henean | Tembl 3ansTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
qac. qac. yac.
1 Cemecmp 32 32 0

1-8 Beenenne. O630pbl IKCIEPUMEHTAIbHBIX TAHHBIX. 16 16 0
l'anakTHyeckue KOCMUYECKHE JYYH.

1 BBenenue. Bcero aynutopHbIx 4acoB
CocraB u cTpykTypa MeTaraiakTUKH. 2 | 2 | 0
O030p U3BECTHBIX U TUIIOTETUYECKUX UCTOUHHUKOB Omnunaiin
KOCMUYECKUX JIY4YEH. 0 ‘ 0 ‘ 0

2 CBoiicTBa KOCMHYECKHUX JIy4eil. Bcero ayiuTopHbIX 4acoB
JIBHKEHME 4acTUL] B MArHUTHOM IIOJI€. 2 |2 [0
Xapakrepuctuku kocMuueckux sydeit (KJI). OHnaitn

0 |0 |0

3 O030pbI IKCNIEPUMEHTANBHBIX 1aHHBbIX. Bcero ay1uTopHbIX 4acoB
Kunemarnueckue v KaJJOpUMETPUUECKAE METOJBI U3MEPEHUS | 2 | 2 | 0
SHEPrUU YaCTHII. Ouwntaiig
lNanaktuueckue KJI Boicokux 3HEpruil. J[ByXKOMIIOHEHTHAs 0 0 0
MOJI€Tb UICTOYHHKA.

I"anaxtnyeckue KJI Huskux sHepruii. CosHeYHAss MOLYJISILIMSL.

4 O030pbI IKCNIEPUMEHTANbHBIX 1aHHBIX. Bcero ay1uTopHbIX 4acoB
Anomansnsie KJI. 2 IE [0
Conneunsle KJI. Yckopenue Ha ConHIile U B MEXIIJIAHETHON Omnunaiin
cpere. 0 [0 |0

5 O030pbI IKCNIEPUMEHTANBHBIX TaHHBbIX. Bcero ayuTopHbIX 4acoB
Bropuunsie KJI B 0K07103€MHOM ITPOCTPAHCTBE. 2 ] 2 ] 0
MarnuTtochepHbie BO3MYIIECHHUS. Omnnaiin
KJI ynbTpaBbICOKMX SHEPTUIL. 0 ‘ 0 ‘ 0

6 Mexanusmsl yckopenus: KJI. Bcero ayiuTopHbIX 4acoB
OcHoBHbI€e THUIIBI ycKOpeHus. [Ipobaema nHxekuuu. 2 |2 [0
CraTtucTudeckoe yCKOpeHHe B TypOyJIeHTHOM Mia3me. Onutaitn
YckopeHue Ha yaapHbIX BOJIHAX. 0 0 0
YckopeHue npu nepecoeIMHEHNA MarHUTHBIX CHUJIOBBIX
JIMHU.

Y ckopeHue npy pacllipeHNH IIJ1a3Mbl B BAKYYM.
Y cKopeHne B IBOMHBIX CIIO0SIX B IUIA3MeE.




lanakTuyeckne KOCMUYECKHE JTyYH.

Bo3moxnbie ncrounuku ['KJI. [Ipupoaa cteneHHOro cnekTpa
KIJL

OcHoBHbIE TapaMeTPbl MEK3BEZTHON CPEIbI.

O01ee paccMOTpeHUE YpaBHEHUS TIEPEHOCA YACTHII B
MEK3BE3THOM cpeie.

Bcero ayuTOpHBIX 4acoB

2 |2 [0
Ounaiu
0 0 0

8 I'anakTnyeckne KOCMUYECKHUE JTyqH. Bcero aynuropHbIX yacoB
IIporonno-aaepnas komnonenra KJI B I'anaktuke. 2 [ 2 [0
OnexrpoHHas komnoHenTa KJI B I'anaktuke. Omnutaitn
Hubdysnonnoe nmpudmmkenue nepeHoca KJI B 'anaktuke. 0 0 0
MonenupoBanue GALPROP.

9-16 Coanue u resuocgepa. CostHeuHast MOAYJISIIMSI. 16 16 0
MaruuTocdepa 3emun. Bropuunsie KJI B Mmaruurocgepe.

9 Counne u resmocgepa. Bcero aynutopHsix 4acoB
OcHosHsle cBegenus o ComHe. 2 |2 0
CosiHeuHbIN BETED. Onutaiin
MeXIIaHeTHOE MaTHUTHOE 11oJ1€. ['panuia renocgepsl. 0 0 [0

10 CouHeuHast MOAYJISILUSL. Bcero ayuTopHbIX 4acoB
Bapuanuu naTeHcuBHOCTH KJI. 2 | 2 | 0
VYpasuenue nepenoca KJI B 'enmuocdepe u yactTHbie ciydan Ownutaiin
ero peleHus. 0 [0 [0

11 Marnutocdepbl akTUBHBIX 00J1acTeil CosiHUIA U 3BE311. Bcero aynutopHbIx 4acoB
CtpyKTypHBIE 2JIeMEHTBI MarHutocdep 3BE3. 2 | 2 | 0
MaruutHas netis — RLC-xoHTy)p. Ownutaiin
MaruutHas netis B MI'/l-onucanuu. 0 0 0
dopmupoBaHuE NPOTYOEPaHIIEB U BOJOKOH.

12 Coaneunsie KJI. Bcero aynutopHsix 4acos
VYckopenne yactun B MarauTocepax ConHua u 3BE31. 2 |2 [0
Bcenbimeunsie nponeccs! Ha ColtHIE U 3BE311aX. Ownnaiin

0 I [0

13 MaruuTocdepa 3emin. Bcero ay1uTopHbIX 4acoB
O6miee ycrpoiictBo Mmaruutocdepst 3emin. [Tnazma B 2 | 2 | 0
Maraurocgepe. JIBIKeHne 3apsSyKeHHbIX YaCTHIl B JUIOJBHOM | OHIalH
MarauTHOM nosie. Teopus IITépmepa. 0 ] 0 ] 0

14 Bropuunsie KJI B MarauTocgepe. Bcero ayutopHbIX 4acoB
HpeticdoBast Teopus IBUKEHUS 3apsHKEHHBIX YacTHUIL B 2 ‘ 2 ‘ 0
JUTIOJIBHOM IIOJIE. Omnunaiin
Panuanuonnsle nosica. Onvcanue v 001Me CBOMCTBA. 0 0 0
JluHaMMKa pagualiOHHBIX TOSCOB.

MexaHn3Mbl HANIOJTHEHUS! paAMAIIMOHHBIX MOSCOB 3€MIIH.
Paguanuonnseie nosica FOnurepa.

15 KJI yabsTpasbicokux 3Hepruii (KJIYBI). Bcero aynutopHbIx 4acoB
Xapaxkrepuctuku KJIYBD. UHTepnperanus 2 ’ 2 ’ 0
JKCIIEPUMEHTAIIBHBIX TAHHBIX. Ownutaiin
Hazemnsble yctanoBku 11 uzyuenus KJIVBO no 0 0 0
KoprnycKyisipHoil kommnoHeHTe LITAJL
Hazemnsble yctanoBku 1i1s uzyuenus KJIVBO no
yepeHKOBCcKoMY u3iydenuto HITAJL
Ha6monenue IIAJI u3 kocmoca. I[lepcriekTHBHBIE TPOEKTHI IO
uccinenoannio KJIIYBD.

16 KJI yabTpaBsicokux 3uepruii (KJ1IYBI). Bcero aynutopHsIx 4acoB




Teopernueckoe onucaHue MEKTPOMArHUTHON U apOHHOM 2 |2 [0
kommnoHeHT [ITAJL Onnaiin

Ncrounuku KJIYBD. [lnarpamma Xusaca. 0 0 0
Pacnpoctpanenue KJIIYBD B MexranakTuueckoi cpene.

MopenupoBanne CRPROPA.

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

Oobo3nauenue | [loiHOe HauMeHOBaHME

OK DJIEKTPOHHBIN KypC

IIM ITonHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-maTepuanbt

AM Aynro-Marepualibl

IIp3 IIpe3eHTanuu

T TecTbl

5CM DJIEKTPOHHBIE CITPaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

B xome nmpoBemeHus — JEeKUMA ~ HCIONB3YETCS  MYyJIbTUMEIUiTHOE  00OpYyJIOBaHHE,
WUTIOCTPATUBHBIA MaTepHall B (hOpMe KOMIBIOTEPHBIX MPE3eHTAil U 00pa30BaTEIbHBIX MaTepUAIOB
n3 UnTepHer.

6. ®OHJI OHEHOYHbIX CPEIACTB

@OHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHAUKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETO,
pyOEKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIETEHLUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS

MpeaACTaBJICHA B CJ'ICIIYIOIJ_Ieﬁ Ta6n1/1ue:

Komnerenuusi NuaukaTopbl 0CBOEHUs ATTecTallMOHHOE MepPONpUsTHE
(KI1 1)

IK-11.1 3-11K-11.1 30, K-8, KH-16, k.p-16
V-TIK-11.1 30, K-8, KH-16, k.p-16
B-T1K-11.1 30, K-8, KH-16, k.p-16

IK-11.2 3-11K-11.2 30, K-8, KH-16, k.p-16
VY-TIK-11.2 30, K-8, KH-16, k.p-16
B-I1K-11.2 30, K-8, KH-16, k.p-16

I1K-11.3 3-11K-11.3 30, K-8, KH-16, k.p-16
VY-TIK-11.3 30, K-8, KH-16, k.p-16
B-I1K-11.3 30, K-8, KH-16, k.p-16

I1K-11.5 3-11K-11.5 30, K-8, KH-16, k.p-16
VY-TIK-11.5 30, K-8, KH-16, k.p-16
B-I1K-11.5 30, K-8, KH-16, k.p-16

IK-11.7 3-11K-11.7 30, K-8, KH-16, k.p-16
V-TIK-11.7 30, K-8, KH-16, k.p-16




B-TIK-11.7 30, KU-8, KI-16, k.p-16
I1K-3 3-TIK-3 30, K-8, KI-16, k.p-8, k.p-16
V-TIK-3 30, K-8, KU-16, k.p-8, k.p-16
B-TIK-3 30, KH-8, KI-16, k.p-8, k.p-16
I1K-4 3-T1IK-4 30, KU-8, KI-16, k.p-16
V-I1IK-4 30, KU-8, KI-16, k.p-16
B-IIK-4 30, KH-8, KI-16, k.p-16

HIkaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[IIkana KaXa0ro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B Ipeaenax oT 0 10 yCTaHOBJIEHHOI'O
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MTOroBast arrectanus no AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i cCymMMy OamioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHul B paMKax TEKYILEro ¥ MpOMeKyTOYHOTO KOHTPOJIS.

HMTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CJ'ICIIYIOH_Ieﬁ IIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJILHOM IIIKAJIE ECTS yueOHOM TUCIUILINHBI

O1eHKa «OTIMYHO» BBICTABIISETCS CTYJCHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
IpOrpaMMHBII MaTepua, HCYEPIIBIBAIOIIE,
HOCJIEI0BATENIbHO, YETKO U JIOTHUECKU
CTPOIHO €ro u3jnaraeT, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O11eHKa «XOPOIII0» BBICTABIISIETCS CTYICHTY,

75-84 C €CJIM OH TBEPIO 3HAET MaTepHal, IPaMOTHO U

4 — «xopouio 0 CYLIECTBY U3J1araer ero, He JA0ILycKas
70-74 CYLIECTBEHHBIX HETOUHOCTEN B OTBETE HA
BOIPOC.

65-69 O1LieHKa «y/IOBJICTBOPHTEIHHO)

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€purajia, HO HE
3 - YCBOUII €TO0 HCTaﬂeﬁ, A0IMyCKACeT HECTOYHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEJIOCTATOYHO MPABUIIBLHBIE (POPMYITUPOBKH,
HapyIIEHUS JTOTHIECKOM
IIOCJIEA0BATCIIBHOCTU B U3JIOKECHUU
MPOrPaMMHOTO MaTepraa.

O1eHKa «HEYJOBIETBOPUTEIHHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBIH HE 3HACT
3HAYUTEIHLHON YaCTH IPOrPAaMMHOTO
9_ MaTepHana, JOIMyCKaeT CyIIeCTBEHHbIC
Hwuxe 60 F ommb6ku. Kak npaBuito, oreHka

«Hey0081emBOPUMETbHOY

«HEY/IOBIICTBOPHTEIILHOY CTAaBUTCS

CTyJIeHTaM, KOTOPbIe He MOTYT IPOIOJKUTh
o0ydenue 0e3 TOMOTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOIICH IUCIMILIMHE.

7. YYEBHO-METOJNUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI




OCHOBHAA JIMTEPATYPA:

1. DU b 48 Brenenue B pusuky kocmoca : yueoHoe nmocooue, bepexko E. I'., MockBa: ®u3Matiur,
2014

2. O JI 84 duszuueckas kocmodorus : , Muxeesa E. B., JIykam B. H., Mocksa: ®usmarnut, 2012
3. OU @ 94 dynnamenTanbHble KocMudeckue ucciaenaoanus K. 1 Acrpodusuka, , : , 2014

4. 52 T'l7 DKcnepuMEeHTHI 10 UCCIIEA0BAHUIO PUPO/IBI TEMHON MaTepuH : yueOHoe mocobue,
Caakosckuii .B., I'ansnep A.M., I'po6oB A.B., Mocksa: HUAAY MU®U, 2014

JNOITOJIHUTEJIBHAA JIMTEPATYPA:

1. 52 JI12 JIabopatopHblii mpakTUkyM "MOHUTOPUHT paiialliOHHON 0OCTaHOBKH OJM>KHEro kocmoca"
: yaeOHOe Ttocooue it By30B, , MockBa: MU®U, 2008

2. 55 P15 PaguanuonHble yclIoBUSI B KOCMUYECKOM MTPOCTPAHCTBE : yuebHoe nocodue, , MockBsa:
MI'Y, 2006

[MTPOI'PAMMHOE OBECITEYEHUE:

CHeHI/IaHLHOC IIporpaMmMHOC oOecrieueHue He Tpe6yeTc;I
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

8. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUITVINHBI

CHeI_II/IaJ'ILHOC MaTCprUAJIbHO-TCXHUYCCKOC obOecrieueHne HEe Tpe6yeTc;I

9. YYEBHO-METOAUYECKHUE PEKOMEHJAIIMU JUIA CTYAEHTOB

1. C camoro Havana 3aHATHI 1O Kypcy oOpaTHTh BHMMaHHE Ha TO, YTO MHOIHME IYHKTBI
MPOrpaMMbl BCTpPEUAJIUCh B Kypcax sIepHONW (PU3MKH, (U3MKH SJIEMEHTapHbIX YacTHIl, METO/OB
peructpanuu 4actuil. bouto O6bl 11e1€C000pa3HO BCIIOMHUTD O HUX.

2. llenecooOpa3HO B COOCTBEHHOM PACHOPSHKEHUN UMETh PEKOMEHIOBaHHBIE TIOCOOHS.

3. Llenecoobpa3Ho MmpocMaTpuBaTh HAY4HYIO JUTEpaTypy, HAy4HbIE U HAYYHO- HOIYJSPHBIC
KypHaibl: «Ycnexu ¢uszndyeckux Hayk», «Kocmuueckue uccnemoBanus», «lIpupona », «B mmupe
Haykn», «Hayka u )xn3Hp», HayuHsle )xypHainsl HUAY MUOU:

4. B HUAY MUODU wumeerca uenblii psii HaydyHBIX TIpymm, padoTaromux B 00JacTH
KocMuueckux uccienoanuil. lenecooOpasno BemonHsaTs HUP B 3THX rpynmnax, nocemars HaydHbIe
CEeMHHAaphl U UK JIeKIUi «3eMist u Beenennas».



10.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIUM JIJISI IPEIIOJABATEJEN

1. AKI_IQHTI/IpOBaTB BHUMAHHC CTYACHTOB Ha COBPCMCHHBLIX HCCICAOBAHUAX KOCMHUYCCKUX
JIy4eH.

2. Tloka3aTh pemIalONIyl0 pOJb OJKCIEPUMEHTOB H HAONIOJCHUH B COBPEMEHHBIX
MMpEACTABJICHUAX O CBOMCTBAaX KOCMHYECKOTO HU3JTy4YCHUS.

ABTOpP(BI):

Ponenko CBeTiana AjleKcaHIpOBHA

MaiiopoB Annpei ['eoprueBud, K.¢.-M.H., JOIICHT



