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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®U3UKA MIOOHOB KOCMUYECKHUX JIVUEU U MIOOHHA ST IMATHOCTHUKA
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AHHOTALMS

Mioon — yactuna ¢ maccoit, B 207 pa3 mpeBbIIIAIOINIEH MacCy 3JIEKTPOHA U OTHOCSIIASCSA KO
BTOPOMY IOKOJICHHIO JIENTOHOB, OblT OTKPHIT K. AHnepconom u C. HenepmeliepoM B KOCMHUYECKHX
ayyax eme B 1936 r. OgHako 10 cUX IOpP MIOOHBI, OJ1arofapsi CBOUM YHUKAJIbHBIM XapaKTePUCTUKAM:
JOBOJIBHO €1a00My MOTJIOLIEHUIO B BEUIECTBE U OOJBIIIOMY BPEMEHHU KH3HHU, OCTAIOTCS MHTEPECHBIM
00BEKTOM Ul U3YyUYEHHS U SABJSIOTCS OJHUM U3 BaKHEHIINX MHCTPYMEHTOB HCCIIEOBAHUI B QU3HKE
kocmuueckux syded (KJI). /laHHbI Kypc OXBaTbhIBaeT BCE KIIOYEBBIE ACHEKThl (PU3UKH MIOOHOB
KOCMHMYECKHUX Jy4el. PaccMaTprBalOTCs OCHOBHbIE XapaKTEPUCTHUKU M CBOMCTBAa MIOOHOB, MPOLIECCHI
UX B3aUMOJICHCTBUSA C aTOMaMH U sipaMHy, MOTEPH SHEPrUU MpHU MPOX0oxkIeHUH BemiecTBa. Ocoboe
BHUMaHHE YAENICHO (yHIAMEHTAIbHBIM HCCIEIOBAaHUAM — IPOCTPAHCTBEHHO-YHEPTETUUECKUE
XapaKTePUCTUKH MIOOHHOW KOMIOHEHTHI MMPOKHUX aTMocdepHbix nuBHel (IIIAJI) TecHo cBsizaHbl ¢
napaMeTpamMu aJpOHHBIX B3aUMOJECHCTBHUI, C SHEPreTUYEeCKHMM CIEKTPOM M MAacCOBBIM COCTaBOM
nepBuuHbIX KJI, u3yueHne KOTOpBIX MO3BOJIAET MPOBOJAUTH MOUCK HOBBIX (PU3NYECKUX MPOIIECCOB U
1oJIyyaTh MH()OPMALUIO O IPOMCXOXKAEHUH, YCKOPEHUH M PAaCHpOCTPAaHEHUU KOCMMUYECKUX JIydyeil B
[Nanaktuke u Bcenennoit. OTaenbHO oOCykmaeTcs MpUKIagHas 00JacTh UCCIEIOBAaHUN — MU3YYCHHE
BapUalil MOTOKAa MIOOHOB, CBSI3aHHBIX C LEJIBIM PAJOM JMHaMUYecKux siBieHuil Ha CosHue, B
renuocgepe, MarHurochepe M arMmochepe 3emid, MO3BOJISAET OCYIIECTBIATh JUCTAHIIMOHHBIN
MOHUTOPUHI COCTOSIHUSI aTMocdepbl 3eMIM M OKOJO3€MHOTO IPOCTPAHCTBA HaJ OOJBIIMMU
TEPPUTOPUSAMH, KOTOPBIH MMeeT Oeclpene/IeHTHOe 3HaueHue Jis obecreueHust paboToCIocOOHOCTH
Pa3IMYHOTO Poja COBPEMEHHOM anmnapaTypsl U 3J0POBbs JIIOJIEH.

1. IEJIN U 3ATAYA OCBOEHMSI YYEFHOM JJUCHUILJINHBI

enssMu ocBOCHUST Yy4eOHOW TUCHIUTIINHBI « DU3HKA MIOOHOB KOCMHUYECKUX JIYIeH W MIOOHHAS
JTUATHOCTHUKA» SIBIIAIOTCS MPUOOPETCHHE YUYalTUMHUCA 3HAHMK O (QyHIAMEHTAIbHBIX M TMPHUKIATHBIX
acrekTax (PM3MKH MIOOHOB KOCMHYECKHUX JIy4ei, O IETeKTOpax M YCTAHOBKAX IS UX PETUCTpAIluu U
HCCIIeIOBaHMs, O METOAaX 0O0pabOTKH IKCIEPUMEHTANbHBIX JaHHBIX; MPUOOPETEHHE HABBIKOB Yy4yeTa
BIUSHUSL PA3NUYHBIX (U3MYECKUX TIPOIECCOB HA XapaKTEPUCTHKH TIOTOKAa MIOOHOB. OCBOCHHE
OCHOBHBIX METOJ0B 1 MOJAX0J0B MIOOHHOM TUATrHOCTUKH.

2. MECTO YYEBHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JInisi  yCTEeUIHOTO  OCBOGHHSI  TMOJOXEHWH  JTaHHOM  JUCHUIUIMHBI  CTYACHT  JOJDKEH
MIPEIBAPUTENIBHO U3YyYWUTh TaKU€ JUCLUIUIMHBL, Kak: «OOwmas ¢usukay, «SnepHas Qusukay,
«KBanTOBas MeXaHHKay, a TAKXKe:

- 3HaTh: WHOCTPAHHBIH S3BIK B OOBEME, HEOOXOOUMOM Uil TOJy4YeHUs HHopMaluu
poeccCHoHaNBEHOTO CoepKaHMs U3 3apyOe)KHBIX HCTOYHUKOB; MOHITHUS U METOJIbI MAaTEMaTHYECKOTO
aHanmu3a: aupdepeHInalbHOe HCUHCIEHUE, WHTErpajJbHOE MCUYUCIeHHE W (QYHKIMH MHOTHMX
NEPEMEHHBIX; aHAIUTUYECKYI0 T€OMETPUIO; JTUHEHHYI0 anreOpy; BEKTOPHBIN M TEH30pHBIA aHAIU3;
OOBIKHOBEHHbIE TU(epeHINaIbHbIe YPaBHEHUS; TEOPUI0 BEPOSITHOCTH M MaTeMaTHYECKYIO
CTaTUCTHKY; OOLIyI0 (U3UKY: MEXaHHKY, MOJIEKYJSIPHYIO (PHU3HKY, SJIEKTPHYECTBO W MAarHETHU3M,
BOJIHBI M ONITUKY; (DU3NYECKHE OCHOBBI AJIEKTPOHUKH; OCHOBBI B3aUMOICHCTBUS (PU3MUECKUX TTOJIEH 1
YacTUI] C BEIIECTBOM; O0OJacTH W  BO3MOXKHOCTH TPUMEHEHUs  (DHU3MYECKUX  SIBIICHHIA;
(dbyHIamMeHTanbHbIC 3aKOHBI (sBJeHHS W d(PdekTh) B 007JaCTH (U3MKKA aTOMHOTO SApa W YacCTHII;
JKCIIEPUMEHTAaJIbHbIE, TEOPETUYECKUE U KOMITBIOTEPHBIE METO/IbI UCCIIEI0BAaHUM B ATON 001acTu;



- YyMEeTb: UCHOJb30BATh MAaTeMaTHYECKHUE METOJbl B (DU3MYECKHX MPUIOKEHUSIX; MPUMEHSTH
METOJIbl PELICHUsS 3aJady aHajlu3a U pacyeTa XapaKTEPUCTHUK MEXaHUYECKHUX, DJIEKTPOMArHUTHBIX,
ONTUYECKUX, AaTOMHBIX M SJIEPHBIX CHUCTEM; HCIIOJIb30BaTh OCHOBHBIE MPHUEMBI 00pPabOTKH
JKCIIEPUMEHTAJIbHBIX IaHHBIX;

- BJIAAETh: METOJAaMHM MaTeMaTH4YEeCKOTO aHajau3a; METOJAaMH pEUIeHUs 3a/Jad aHaau3a "
pacyeTa XapakTEPUCTHK (PU3HMUECKUX CUCTEM; OCHOBHBIMU MeToaMu paboTel Ha [I9BM B ToM ymcie
MeTOJIaMU palbOThI C MPUKJIAAHBIMH MPOTPAMMHBIMU POAYKTAMHU.

OcBoenne nucuuiuiMHbl «®DH3MKa MIOOHOB KOCMHYECKHMX Jyd€ll M MIOOHHAs JUArHOCTHKa)
BAKHO JUISl U3YUYEHUS CIEAYIOIUX TUCLUIUINH IPOrpaMMBbl: « DKCIIEPUMEHTAJIBHBIE METOABI SAECPHOU
¢bu3ukn», «MeTonbl perucTpanuy U3nydeHui», «Pu3nka 3MeMeHTapHBIX YaCTHUID, «YCTaHOBKH JJIS

HEYCKOPUTENIbHOW (DU3UKH BBICOKMX SHEpruit», «lIpou3BOICTBEHHAss NpaKTHKa», a TaKXke Mpu

MOJITOTOBKE U 3aAIIUTE TUIIOMA (BBITYCKHON KBAIM(UKAITUOHHON PabOTHI).

3. O®OPMUPYEMBIE KOMIIETEHIIUU U IINTAHUPYEMBIE PE3YJ/IBTATbBI

OBYYEHUA

yHI/IBepCS.J'HJHBIC I/I(I/IJ'II/I) O6H.I€Hp0(l)eCCI/IOHaJIBHBIC KOMIICTCHIINM

I KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMN | KO,Z[ W HAMMCHOBAHNC MHAWKATOpA JOCTHIKCHUSA KOMIICTCHIIUH

[TpodeccnonanpHble KOMIIETEHIIMM B COOTBECTBHHM C 3a7adyaMu M OOBbeKTamMu (00JIacTIMHU

3HaHU) PO eCCUOHATBHON AeSITETbHOCTH:

3apaua
npogeccuoHaIbLHOM
nesareabnoctu (3I1/1)

M3Yy4YEHUE HAyYHO-
TEXHUYECKOH
nHpopManuu,
OTCUYCCTBCHHOI'O U
3apy0ex HOTro OmbITa
10 HaIpPaBJICHUIO
HCCIEIOBAHMI;

O0BeKT NI 00J1aCTh
3HAHUSA

Hay4YHO-UCCJIEN0BATEIbCKUN

3JIeMEHTapHbBIC
HJaCTUullbl, aTOMHOC ﬂI[pO
U IUTa3Ma, ra3000pa3Hoe
Y KOHJICHCHPOBAHHOE
COCTOSIHHE BEIIIECTBA,
Jlazephl U UX
MPUMEHEHHS, SCPHBIC
pEeaKTOphI, MATEPUATTBI
SIICPHBIX PEAKTOPOB,
HZ[GpHI)IC MaTepI/IaJH)I 158
CUCTEMBI 00eCIIeUCHUS
nx 0e30I1aCHOCTH,
YCKOPUTEIH
3ap$DK€HHI)IX qacCTHulIl,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
BHGKTPOHHBIC CUCTCMBI

Koa m HanmeHnoBanue
npogdeccuoHaIbLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(mpogeccHoHATBLHBIH
cranaapr-IIC, ananu3
ONbITA)

ITK-1 [1] - Coco6en
UCTIOJIb30BaTh HAYYHO-
TEXHUYECKYIO
UH(OpMAILHIO,
OTEYECTBEHHBIN U
3apyOeKHBIN OTBIT 110
TEMaTHKe
UCCIICIOBaHMS,
COBpPEMCHHBIC
KOMIIBIOTEPHBIE
TEXHOJIOTUH U
UHPOPMAIMOHHBIE
pecypchl B CBoeH
peMETHON 00J1acTh

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 40.011

Kox v HanmenoBanue
HHINKATOpa
AOCTUKEHUS
npo¢eccCuOHATBLHOM
KOMIIETeHIIUH

3-1IK-1[1] - 3HaTh
OTEYECTBEHHBIN 1
3apyOexKHBIN OTBIT 110
TEMaTUKE
UCCIIE0BAHMS,
COBPEMEHHBIC
KOMITbIOTEPHBIE
TEXHOJIOTHH U
nH(pOpPMaIMOHHbBIE
pecypchl B CBOEH
MpeIMeTHOM 0011acTH,

;
V-IIK-1[1] - ymets
HCIIOJIb30BaTh HAyYHO-
TEXHUUYECKYIO
UH(OpMaLHIO,
OTEYECTBEHHBIN U
3apyOeKHBIH OTBIT 1O




MPOBEICHUE
IKCIIEPUMEHTOB TI0
3aJJaHHBIM METOIKaM,
o0paboTka 1 aHamu3
pe3yJbTaToB;

SAJICPHBIX U (PU3NYECKUX
YCTaHOBOK, CHCTEMBI
aBTOMAaTU3UPOBAHHOTO
YIpaBJICHUS SICPHO-
buznueckuMu
YCTaHOBKaMH,

3JIEMEHTapHbBIE
YaCTHUIIbI, ATOMHOE SAPO
Y T1a3Ma, ra3o0o00paszHoe
Y KOH/ICHCUPOBAaHHOE
COCTOSIHHME BCIIIECTBA,
na3epsl U UX
MIPUMCHCHHUS, SJCPHBIC
peaKTophl, MaTEpUabl
SIEPHBIX PEAKTOPOB,
SJIEPHBIC MaTEPUAIIBI U
CHCTEMBI 00eCIICUCHMUS
HX 0E30IIaCHOCTH,
YCKOPUTEITH
3apsKEHHBIX YACTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKa,
ANEKTPOHHBIE CUCTEMBI
SIIEPHBIX U (PU3HUECKUX
YCTaHOBOK, CHCTEMBbI

IIK-3 [1] - Ciocoben
MPOBOAUTH (hU3HUECKUE
IKCIIEPUMEHTEHI 110
3a/ITaHHOU METOHKE,
COCTaBIISAThH OIUCAHUS
MPOBOAMMBIX
HCCIICIOBAHUM,
OTYETOB, AHAIH3Y
pe3yabTaToB U
MOJIOTOBKE HAYYHBIX
nyOauKanuit

Ocnoesanue:
[IpodeccronanbHbIit
craugapt: 40.011

TeMaTUKe
WCCIIEIOBAHMS,
COBPEMEHHBIE
KOMITBIOTEPHBIC
TEXHOJIOTHH U
nH(pOpMaITMOHHBIE
pecypcel B CBOEH
MpeAMETHOM 00J1acTH;
B-TIK-1[1] - BnageTs
COBPEMEHHBIMH
KOMITBIOTEPHBIMU
TEXHOJIOTHUSMH H
METOJIaMU
HCIIOJTH30BaAHUS
UH(GOPMAIIMOHHBIX
pecypcoB B CBOEH
peIMeTHON obnacTu
3-TIK-3[1] - 3HaTh
OCHOBHBIE (hU3HUECKHE
3aKOHBI H METOJIbI
00pabOTKHU TaHHBIX ;
V-TIK-3[1] - ymeThb
paboTaTh 1Mo 3aJaHHON
METOJMKE, COCTABIISITh
OTHCaHUS
MTPOBOIMMBIX
HCCIIEIOBAHUN U
OTYETHI,
MOJITOTAaBIUBATh
MaTepuaibl st
HAYYHBIX TyOIHUKAIIHIA;
B-TIK-3[1] - BnageTh
HaBbIKAMU
MIPOBEICHUS
buznuecKux
AKCIIEPUMEHTOB T10
3aJJaHHOW METOJIUKE,

aBTOMATH3HPOBAHHOTO OCHOBaMH
yIpaBJICHUS SJIEPHO- KOMITbIOTEPHBIX U
buznIecKuMu MH(POPMAIIMOHHBIX
yCTaHOBKaMH, TEXHOJIOTUH, HayYHOH
TEPMHUHOJIOTHEN

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hanpasienus/uenu
BOCITUTAHUA
[Ipodeccruonansuoe u
TPYZI0BOE BOCIIUTAHHE

Co3znanue ycioBui,
00eCIeYnBaronux,

ponu npodeccum,

3amaun BocriuTaHus (KOx)

(dbopMupoBaHUe TITyOOKOTO
MOHUMAaHUs COLMATBHOMN

BocnurarenpHbIi OTEHIIUAN JUCITUILINH

1.Ucnonb30BaHre BOCIUTATEIHHOTO
IIOTCHIMAaJIa AUCIIUIIJIINH
€CTECTBEHHOHAYYHOTO U
o0menpo¢ecCuOHAIBHOTO MOTYJIS JUIS: -
(hopMUPOBaHUS TO3UTUBHOTO OTHOIIEHUS K




[IpodeccuonanbHoe
BOCIIUTaHHE

MO3UTUBHOW U AaKTUBHOM
YCTaHOBKH Ha LIEHHOCTHU
n30paHHOU
CHEIHATbHOCTH,
OTBETCTBEHHOTO
OTHOILIEHUS K
npodeccHoHaNbHOM
JesTeNbHOCTH, Tpyay (B14)

Co3znanue ycioBui,
00ecreunBaroIInX,
(dbopMHpOBaHUE YyBCTBA
JUYHON OTBETCTBEHHOCTH
3a HAy4YHO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccum, 3a pe3yabTarsl
WCCIIEIOBAHUM U UX
nociencteus (B17)

npodeccun nHxXeHepa (KOHCTPYKTOpa,
TEXHOJIOTA), TOHUMAaHUs €€ COIMATIbHON
3HaYMMOCTHU U POJIU B OOIIECTBE,
CTpeMJICHHS ClIeIOBaTh HOpMaM
npoeCCUOHATBHON 3TUKU TTOCPECTBOM
KOHTEKCTHOTO 00Yy4YeHHUsI, pelIeHus
MIPaKTUKO-OPHUEHTHPOBAHHBIX
CUTYallMOHHBIX 3a/1a4. - GOPMUPOBAHUS
YCTOMYMBOIO HHTEPECA K
npo¢eCCUOHABHON NeATEITHFHOCTH,
CIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICIIUTh, TOHUMATh
3HaYMMOCTb IIPOeCCUr MOCPEICTBOM
OCO3HAHHOTO BbIOOpA TEMATUKH IPOEKTOB,
BBITIOJIHEHMSI IPOEKTOB € MOCIEAYIOLIEN
MyOJIUYHOM Mpe3eHTaluell pe3yinbTaToB, B
TOM 4Hciie 000CHOBAaHMEM MX COLUAIbHON
Y IPaKTHUYECKOM 3HAUUMOCTH; -
(hopMHUpOBaHUS HABBIKOB KOMaHIHOM
paboThL, B TOM YHCIIE peaan3anuu
pa3IMYHBIX MPOEKTHBIX poJieil (uzep,
WCIIOJIHUTEIIb, aHAJIUTUK U TIP.)
IIOCPEICTBOM BBIIIOJTHEHHSI COBMECTHBIX
poekToB. 2.Mcnons30Banue
BOCIMTATEIBHOIO ITOTEHLIAAJA
JUCHUIUTMHBI « DKOHOMHKA U YIIPaBJIEHUE B
IIPOMBIIIJIEHHOCTH Ha OCHOBE
MHHOBAIIMOHHBIX IOJIXOJI0B K YIIPaBJICHUIO
KOHKYPEHTOCIIOCOOHOCTBIO,
«¥Opunnyeckre 0CHOBBI
npogecCUHAIBHON AeITENbHOCTI JUIS: -
(hopMHpOBaHUS HABBIKOB CUCTEMHOT'O
BUJICHUS POJIM M 3HAYMMOCTH BBIOpaHHON
npodeccuu B COIMAIbHO-IKOHOMUYECKUX
OTHOIIECHUAX Yepe3 KOHTEKCTHOE
o0yueHue

1.Mcnionib30BaHnEe BOCIIMUTATENBHOIO
MOTEeHIIMaja TUCIUIUINH
npogecCnoHaIbHOI0 MOAYJIS IS
(hopMHUpPOBaHHUS TyBCTBA JTMIHOU
OTBETCTBEHHOCTH 3a IOCTUKEHUE
aunepctBa Poccuu B BeylIMX Hay4YHO-
TEXHUYECKHUX CEKTOpax U
(yHIaMEHTAIBHBIX HCCIIEJOBAHUSX,
o0ecreynBaroIuX €€ 3JKOHOMUYECKOe
pa3BUTHE U BHEUTHIOK 0€30MacHOCTb,
HOCPEICTBOM KOHTEKCTHOI'O O0YUYEeHHUS,
00CyXJI€HHUS COLMATbHON U MPAKTUYECKOM
3HaYMMOCTHU PE3yJIbTaTOB HAyYHbBIX
VCCJIEIOBAHUM U TEXHOJIOTMYECKUX
pa3pabotok. 2.Mcnonb3oBanue
BOCIMTATEIBHOIO MOTEHLIMATA JUCIIUILINH




npodeccnoHaTEHOTO MOTYIS ISt
(hopMupOBaHHS COMATILHON
OTBETCTBEHHOCTHU YUEHOTO 3a Pe3yJIbTAThI
HWCCIEIOBAHNH U UX ITOCIEICTBHS,
Pa3BUTHUA UCCIIEIOBATENLCKUX KAYEeCTB
MOCPEICTBOM BBITTOJIHEHHSI YIeOHO-
HCCIIEeIOBATENIbCKHX 3aJaHuH,
OPUEHTHPOBAHHBIX HA M3YYCHUE H
MIPOBEPKY HAYYIHBIX (PAKTOB, KPUTUIECKHIA
aHaJIU3 MyOJuKauui B mpoecCuoHaIbHOM
o0JacTu, BOBJICUEHUS B pealbHbBIE
MEXTUCIUIUTHHAPHBIE HAyYHO-
UCCIIeI0BATENILCKUE POEKTHI.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN JUCIUATLINHBI

Pazgensl yqe6H0171 JUCIUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:
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7 Cemecmp
1 dyHTaMEHTAIbHBIC 1-8 24/8/8 K-8 30 K-8 3-TIK-
aCIEKThI buzuku (30) 1,
MIOOHOB KOCMHYECKHX V-
JIy4den [K-1,
B-
IIK-1,
3-TIK-
3,
V-
I1K-3,
B-
I1K-3
2 [Tpuknagaeie  acmektsl | 9-16 | 24/8/8 JIP-16 20 KU-16 3-TIK-
buzuku MIOOHOB (20) 1,
KOCMUYECKUX JIyden V-
IIK-1,
B-
IIK-1,
3-T1K-
3,
V-
I1K-3,




B-
I1K-3

HUmoeo 3a 7 Cemecmp

48/16/16

50

KonTpoabnbie
MeponpusaTus 3a 7
Cemectp

50

3-TIK-

V-
TK-1,
B-
TK-1,
3-TTK-

V-
MK-3,

[K-3

8 Cemecmp

MrooHHasi TMArHOCTUKA
aTMOC(EpHBIX
IIPOLIECCOB

1-5

10/0/10

JIP-5
(30)

30

KU-5

MrooHHas gUarHocTHKa
OKOJI03€MHOI'0
MPOCTPAHCTBA u
atMocdepst 3emin

6-10

10/0/10

JIP-10
(20)

20

KH1-10

Umoeo 3a 8§ Cemecmp

20/0/20

50

KonTpoJabnsbie
MeponpusaTus 3a 8
Cemectp

50




| TIK-3 |

* — COKpallleHHOEe HauMEHOBaHUE (DOPMbBI KOHTPOJIS
** _ cymMMa MakcHMalbHBIX 0allIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKJIOYas 3a4eT U

(unn) sK3aMeH

CoxparnieHre HauMEHOBaHUH (POPM TEKYIIETO KOHTPOJIS M aTTECTALIUH Pa3iesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e

YyeHHue

Kn Komnoksuym

JIP JlabopaTopHnas pabota

KN KoHTpoib 110 utoram

€) DK3aMeH

KAJIEHIAPHBIN IUIAH

Henen | Temsl 3ansaTuii / Coagep:xkanue Jlek., | IIp./cem. | JIa6.,

U qac. , 4ac. yac.
7 Cemecmp 48 16 16

1-8 DyHIaMeHTAIbHbIE ACNIEKThI (PU3UKH MIOOHOB 24 8 8
KOCMMYECKHX Jyuei

1-2 XapakTepuCTUKHA MIOOHOB. Bcero ayutopHbIX 4acoB
Crannaptaas Monens ¢pusuku gactun. VIcTopust OTKpHITUS 6 |2 |2
MIooHa. OCHOBHBIE (PM3MYECKUE XapAKTEPUCTUKH MIOOHA. Oumutaiia
PosxieH1e, B3aUMOJIEICTBYS M pacIial. 0 |0 |0

3-4 B3anmopeiicTBMe MIOOHOB ¢ AaTOMaMH U SIAPAMH. Bcero aynuTopHBIX 4acoB
[Monsipuzanus, Bo30yKI€HHE U HOHU3AIIMS aTOMOB. YIIpyroe U | 6 | 2 | 2
HEYIIPyroe paccesHue, TOpMO3HOE U3lTyueHHe, 00pa3oBaHue Owunaitn
AJIEKTPOH-TIO3UTPOHHBIX ITap. MHOrOKpaTHOE paccesiHue. 0 0 0
[Torepu sHEpPTrUU U MPOOET MIOOHOB B BEIIECTBE.

5-6 IIpoueccsl reHepanu MIOOHOB B KOCMHYECKHX JIy4ax. Bcero ayiuTopHsIX 4acoB
MeToabl M3MepPeHUsi JHEPTrUM MIOOHOB. 6 | 2 | 2
OO6pazoBanre MIOOHOB B KOCMHYECKUX Jydax. Otpunarenpasie | Ounaifin
U IIOJIOKUTEIIbHBIC MIOOHEI B aTMocq)epe, 3aps10BOEC 0 0 0
OTHOILIEHHE. DHEPreTHUECKUN CIIEKTP U YIII0BOE
pacripeielieHue MIOOHOB B aTMOcdepe U 1oJ1 3eMIIeH.

AnbOenHble MIOOHBL. MIOOHHBIE I€TEKTOPHI (CUETUHKH,
YEPEHKOBCKHE BOJHBIE IE€TEKTOPBI, TPEKOBBIE JETEKTOPBI U
ap.). MeTtoibl U3MepeHus: YHEPrUM MIOOHOB: MarHUTHBIH
CIEKTPOMETP, KpUBas NOMIOLICHHUs, KAJIOPUMETP, HapMETP.
7-8 HccnenoBanue mwooHoB B coctase LIIAJI. CoBpemenHbIe Bcero ayiuTopHsIX 4acoB

(pyHrameHnTanbHbIE MPO0OJIEMBbI H 321a4M.
DHepreTUIecKue, MpOCTPAHCTBEHHBIE U YTJIOBBIC
XapaKTEPUCTUKU MIOOHHON KoMIOHEHTHI [ITAJL. Bausinue
MarHUTHOTO TI0JI 3€MJIM Ha MPOCTPAHCTBEHHOE
pacmpenenenre MIOOHOB. ['pyniibl MIOOHOB. CHIEKTPhI
JIOKAJILHOM INTIOTHOCTH MIOOHOB. HaOmrogenune n30nITKa
MIOOHOB — “MIOOHHAs 3arajka’. CBsI3b MIOOHOB C
SHEPTETUYECKUM CTIEKTPOM, MaCCOBBIM COCTaBOM TIEPBUYHBIX
KOCMHUYECKHX JIY4YeH, C TapaMeTpaMu aApOHHBIX

6 | 2 | 2
Omnuiaiig
0 0 0




B3aUMOJICUCTBUNM. MIOOHBI CBEpXBBICOKHX SHEPTHUM.

9-16 IMpuxkaagnpie acneKkTbl (PU3UKH MIOOHOB KOCMHUYECKHX 24 8 8
Jyueil

9-10 Bapunauum MIOOHOB KOCMHYECKHUX Jy4eid. Bcero ayutopHbIx 4acoB
Perynspuble (cyTOUHbIE, CE30HHBIE U T.J.) U CIIOPaJNYECKUE 6 | 2 | 2
BapHalliy, BbI3BaHHbIE npoiieccaMu Ha ComnHile, B renrocdepe, | Onnaiin
marauTocgepe u armochepe 3emiu. BonHoBBIE TpOIIECCHI. 0 0 0
AHunzotponus notoka MoHOB KJI 1 ee npuunHbI: MarHUTHOE
noJie 3eMJIM, MEXKIUIAHETHOE MarHUTHOE ToJe. Bapuanuu
AQHU30TPOIHH U €€ MPUUUHBL: TUHAMUUYECKHE TPOLECCHI B
renrocdepe, marauTocdepe u arMmochepe 3eMiTH.

11-12 | MereopoJsorudyeckue 3¢¢eKThbl B IOTOKE MIOOHOB B Bcero ayutopHbIx 4acoB
aTtMocdepe. 6 |2 |2
bapomerpuueckre ko3¢ HULIMEHTHI TOTOKa MIOOHOB. Ownnaitn
TemmneparypHbie K03()(PUIIMEHTHI TOTOKAa MIOOHOB Pa3IHYHBIX | () 0 0
sHepruil. U3yueHne akTUBHBIX aTMOC(EPHBIX MPOIIECCOB
JIOKAJIBHOTO Xapakrepa. ATMocdepHbie (GPOHTHI, yparaHsl,
rpo3bl. CBsi3b MIOTOKAa MIOOHOB € I'PO30BBIMU SIBJICHHUSIMHU.

13- 14 | MooHHasi IMarHOCTHKA OK0JI036MHOI'0 IIPOCTPAHCTBA. Bcero aynutopHbIX 4acoB
MOHUTOPHUHT KOCMHUYECKOH MOrobl. 6 | 2 | 2
MI0OHHBIE TENIECKOIbl, MHOTOHAIIPABICHHbBIN MIOOHHBII Omnuaiin
TEJIECKOII, MIOOHHBIE TOA0CKOMNbl. OCHOBBI aHAJIU3a 0 0 0
HECTaIlMOHAPHBIX BPEMEHHBIX PSAJIOB SKCIIEPUMEHTATBHBIX
naHHbIX (Pypre, BEUBIET U JIp.), 0cOOEHHOCTH. MeTo
MIOOHHOM TMarHOCTHKH OKPY>KalOIEro MPOCTPAHCTBA — HOBOE
HaIpaBlICHUE HCCIEAOBAHUN B COTHEUHO-3eMHOM (pH3HKe.

15-16 | MwooHHble rogockonbl. MooHHast ToMorpagusi. Bcero ayuTopHsIX 4acoB
IlepcnekTHBBI NPUKJIAAHBIX HCCJIEI0BAHUI I0TOKA 6 | 2 | 2
MiooHoB KJI. Ownnaitn
OCHOBHBIE XapaKTEPUCTUKH MIOOHHBIX T'OIOCKOIIOB. 0 0 0
Martpuussiii popmaT npencrapienus nHpopmanuu. MIOOHHbBIE
CHUMKH U UX BPEMEHHBIE psi/ibl. MIOOHOIpaMMBI COTHEUHBIX,
reInocepHbIX, MarHUTOCPEPHBIX U aTMOC(HEPHBIX MPOLIECCOB.

[Tpuniuns! MrooHHON TOMOrpaduu. Tomorpadus CKpbITHIX

00beKkTOB. [lepcreKTUBbI MPUKIIAIHBIX UCCIETOBAHUM TOTOKA

MrooHoB KJI.

8 Cemecmp 20 0 20

1-5 MiwooHHasi IMArHOCTHKA AaTMOC(EePHBIX MPOLECCOB 10 0 10

1-2 JKCNEePUMEHT M0 PerucTPAlMM MOTOKA MIOOHOB Ha MIT Bcero ayutopHbIX 4acoB
YPATAH. 4 [0 |4
Omnucanue yctanoBku. [Ipuniumn pabotel. CTpuMepHbIe Owunaiin
kamepsl. CynepMoaynu rogockomna. @opmar JaHHBIX. 0 0 0
BoccranoBnenue tpaekropun yacTulbl. [[poeKIIMOHHBIE YTIIBI.

Amnanus pabotrst MI' YPAT'AH. Kputepun KoppekTHOH paboTh
ycTaHoBKH. JKuBoe BpeMst paboThl U TEMII cueTa TPUTTEPOB
CynepMoyJiel. 3eHUTHO-a3UMYTaJIbHOE paclpeiesieHue
IIOTOKa MIOOHOB. CpeHedacoBble, CPETHECYTOUHBIE U
CPEIHEroI0BbIE Bapualuy 3Ha4eHUU TeMia cuera MI'
YPAT'AH.
3-4 Yder TeMnepaTypHoro u 6apomerpudeckoro 3¢p¢exTon Bcero ayiuTOpHbIX 4acoB

Ctpoenue atmocdepsl 3emin. I3MeHeHne BRICOTHOTO X0/1a
temnepatypsl. AuddepeHnnanbabie TeMIepaTypHble

4 [0 | 4

Owntaiin




koddpurments! (JTK). 3aBucumocts JITK s MI' YPAT'AH
oT riryOuHbl atMocdepbl. Pacuet TemmnepaTypHBIX

ko3 duuuenToB. Pacuer 6apomerpuyeckoro ko3ddurmenra
Tt THTETPAIIBHOTO TEMIIa CYeTa M JUIS OTJCILHOTO YTIIOBOTO
HaInpaBJICHUs (STYCHKU MaTPUIIBI).

5 AHaJIM3 ITMHAMMYECKUX aTMOC(epHBIX NMPOLECCOB 110 Bcero ayiuTopHbIX 4acoB
nanabiM MI' YPAT'AH 2 [0 |2
Hecranuonapusie armocepHble siBJIeHUs. TUIIBI [PO3. Ownnaitn
Bbapomerpuueckuii 3pdext Bo Bpems rposbl. Bapuanuu notoka | () 0 0
MIOOHOB BO BpeMsl I'PO3BbL.

6-10 MiooHHAasi TMArHOCTHKA 0KOJI03€MHOTI'0 MMPOCTPAHCTBA U 10 0 10
aTmocdepsnl 3eMiin

6 AHaJIN3 ITUHAMHYECKHX ATMOC(epPHBIX PO EcCOB 10 Bcero aynutopHbIX 4acoB
nanneiM MI' YPAT'AH 2 [0 [ 2
N3ydyeHne aHn30TpONUH MOTOKAa MIOOHOB BO BPEMsI IPO3bI. Omnuaiin
CHuMKH Tpo3bl B "MIOOHHOM cBeTe". BeiiBier-ananus 0 0 0
Pa3NUYHBIX aTMOC(HEPHBIX MPOLIECCOB.

7-8 Metoab! aHAIM3a XaPAKTEPUCTHK (POPOYII-TIOHNKEHU I Bcero ayIuTOpHBIX 4acoB
®opOym-3¢ext. OcHOBHBIE XapakTeprucTHKH DopOyI- 4 [0 | 4
nonmwkenuit (PI1) u meroanka ux onpeaencHus. BrisBnenue Omnjaiig
®I1 B moToke miooHOB. Conoctasienne xapakrepuctuk @Il mo | ( 0 0
nanHeiM MI' YPAT'AH ¢ agpyrumu gerekropamu u ¢
napaMeTpamMu COCTOSIHUS OKOJIO3EMHOT'O MPOCTPAHCTBA.

9-10 | Anaaus3 reauocdepHbIX H MArHUTOCGEpHBIX BO3MylieHnii | Beero ayiuTopHbIX 4acoB

110 IPOCTPAHCTBEHHO-YIJIOBBIM XapPAKTEPHUCTHKAM MOTOKA
MIOOHOB.

OcHoBHbIe rearochepHble IBJICHHUSI U MarHUTOC(EpHbIE
BO3MYILICHHUS U CBSI3aHHbIE ¢ HUMU Bapuauuu KJI.
Kocmuueckas noroaa. Bekrop 10kanbHOM aHU30TPONINN
0TOKa MIOOHOB 110 1aHHbIM MI" YPAI'AH, Bextop
OTHOCHUTEJIbHON aHU30TPOIINH, UX MPOEKIINH, IOBEJICHNE BO
BpeMsl BO3MYILEHUHN.

4 K | 4
OmnJjaiie
0 0 0

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o3na | [lotHOe HAaMMeHOBaHME
YeHHue

oK DJIEKTPOHHBIN KypC

JI0Y IToJIHOTEKCTOBBIM MaTepHran
T1JI ITomHOTEKCTOBEIE JIEKIIMHA
BM Buneo-marepuansl

AM Aynno-Matepualibl

[Ip3 [Ipe3zenTanuu

T Tectol

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIbI
ncC HNHTEpaKTUBHBIN CAUT

TEMBI JIABOPATOPHBIX PABOT

Henean

Tempbl 3ansaTuii / Conep:kaHue

7 Cemecmp




Mirwoonnsliii ronockon YPAI'AH. JkcniepuMeHTAIbHBIC
JAaHHBIE.

Miroonnsiii rogockon YPAI'AH. DxkcniepumeHTalbHbIE
JTaHHBIE.

11-12

I/I3y'1e}me YIJaoBoOro pacinpeaeJieHust mOToOKka MIOOHOB.
H3y‘IeHI/I€ YTJIOBOT'O pacipEaCICHUA ITOTOKa MIOOHOB.

13-14

MeToabl CTATHCTHYECKOI0 AHAJIN3a JAaHHBIX B MIOOHHOM
JMATHOCTHKE.

.MeTobl CTAaTUCTHYECKOr0 aHaJIN3a JAaHHBIX B MIOOHHOH
JIMArHOCTHKE.

15-16

YacToTHO-BPEeMEHHOI aHAJIN3 TAHHBIX MIOOHHBIX
TO0CKOIIOB.
qaCTOTHO-BpCMCHHOfI aHaJIN3 JaHHBIX MIOOHHBIX I'OJOCKOIIOB.

8 Cemecmp

N3yuyenne 6apomerpuyeckoro 3¢ ¢exra B noTOKEe MIOOHOB.
Wzyuenne 6apomeTpudeckoro 3¢dexra B MOTOKE MIOOHOB.

N3y4denue remnepatypHoro 3¢ ¢exra B 10TOKe MIOOHOB.
W3ydenne TemnepatypHoro 3gdekra B IOTOKE MIOOHOB.

Bapuanuu noroka MioOHOB BO BpeMsl I'PO30BbIX
MPO1ECCOB.
Bapuanuu moToka MIOOHOB BO BPeMsi IPO30BBIX IPOIIECCOB.

®opOym-3¢PpekThl B KOCMHUYECKHUX JyUax.
DopOym-3¢hHEeKTh B KOCMUYECKUX JTyYaXx.

CpaBHurenbnblii aHanu3 @I no JaHHBIM HEHTPOHHBIX
MOHHMTOPOB M MIOOHHBIX I'0JJOCKOIIOB.

CpaBHutenbHbIi aHanu3 @I no 1aHHBIM HEUTPOHHBIX
MOHHMTOPOB U MIOOHHBIX I'0JIOCKOIIOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

3ansatus no AucuuiinHe «Pu3uka MIOOHOB KOCMHYECKHX JIydeld M MIOOHHAs TMAarHOCTHKa»
MpoXoJaT B (opme NeKUUd, MPaKTHUYECKUX 3aHATUH U J1a0OpaTOpHBIX PabOT C MCIOJIb30BAHHEM
COBPEMEHHBIX CpPEJCTB MYIJIbTUMEANA M HMHTEPAKTUBHBIX TexHosoruil. CamocTosaTenbHas paborta

CTYACHTOB IPCAYyCMATPUBACT IIPECABAPUTCIIbHYIO ITOATOTOBKY 11O TEMATHUKE 3aHATHH.

pe3ynbTaroB o0ydeHUs (KOMIETEHIMM M MX WHIUKATOPOB) MOCPENCTBOM MEPONPUSTHNA TEKYLIETO,

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB 0 JTUCLUILUIMHE O0ECIIEUNBAET IPOBEPKY OCBOCHHUS IUIAHUPYEMBIX

PyOEKHOTO U MTPOMEKYTOYHOT'O KOHTPOJISI 110 JUCITUTIITHHE.

Ces3p Mexnay (GOpMHUPYEMBIMH KOMIIETEHUUSMU W (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA

TIpeACTaBJICHA B CJIEIyIONIEH TabmuIie:

KoMnerennus HNuaaukaropsbl ATTECTALIMOHHOE ATTECTALIMOHHOE
0CBOEHHSH meponpustTue (KII 1) meponpustTue (KII 2)
IIK-1 3-IIK-1 9, KU-8, KU-16, Kn-8, | 3, KU-5, KHU-10, JIP-5,
JIP-16 JIP-10
V-IIK-1 9, KU-8, K1-16, Kn-8, | 3, KU-5, KHU-10, JIP-5,
JIP-16 JIP-10
B-IIK-1 9, K1-8, KN-16, Kin-8, | 3, KHU-5, KHU-10, JIP-5,




JIP-16 JIP-10
I1K-3 3-1IK-3 9, KH-8, K1-16, Kn-8, | O, KH-5, KHU-10, JIP-5,
JIP-16 JIP-10
V-1IK-3 9, KH-8, K1-16, Kn-8, | O, KI-5, KU-10, JIP-5,
JIP-16 JIP-10
B-IIK-3 9, KH-8, K1-16, Kn-8, | O, K1-5, KU-10, JIP-5,
JIP-16 JIP-10

HIkanbl oneHKH 00pa3oBaTEeNIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0ajla BKIIIOYMTENbHO. MITOroBast arrecranus o AMCUUIUIMHE oneHuBaercs mo 100-
0aJuIbHOM IIKae W MpeAcTaBiIsieT coboil cymmy OamoB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUH
3aJlaHui B paMKax TEKYILEro U IpoMeKyTOUYHOTO KOHTPOJIS.

Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IIKaJIE ECTS Y4eOHOU TUCITUTIIMHBI

OHGHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIEHTY, €CIIH OH IIyOOKO M IMTPOYHO
YCBOMWJI IPOTPaMMHBIN MaTepual,
HUCYCPIBIBAIOLIC, MMOCJICA0OBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO €ro
nusjaaract, yMeCT TECHO YBA3BIBATH
TEOPHIO C MPAKTUKOI, UCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon

JINTEPATYPBI.
85-89 B O11eHKa «XOPOIII0» BBHICTABIISCTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEPJIO 3HAET

MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OueHKa «yI0BIETBOPUTEIHHOY

BBICTABIISICTCS CTYJICHTY, €CIIM OH HMECT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JeTajei, 1omycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOUHO NPaBHIIbHBIC
($OpMyNIHPOBKH, HAPYIICHHS
JIOTMYECKOM MOCIIe0BATEIbHOCTH B
M3JI0KCHHU IPOTPaMMHOI'0 MaTepHaJIa.

OueHka «HEeyIOBIETBOPUTEIHHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuaa, J0IMycKaeT
H 60 2- F cyliecTBeHHbIe ommnoOKku. Kak npasuio,
HoRe «HEYy0081emM8OPUMENLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOJDKUATE 00yUueHue 6e3
JOINIOJTHUTCIIbHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.




8.  YUEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCUUILINHEI

OCHOBHAA JIMTEPATYPA:

1. D1 K 93 Kypc obmeii ¢pusuxu T. 5 KBantoBas ontuka. AtomHas ¢usuka. Ou3uka TBEPIOTO Tema.
®u3uKa aTOMHOTIO Spa U 3JIEMEHTApHBIX YacTull, : , 2022

2. 9U C 12 OcHoBbl TeopeTrueckoit ¢puzuku. B 2-x T1. Tom 2. KBaHTOBas MexaHMKa : yueOHOe
nocodue, Cankr-IlerepOypr: Jlans, 2022

3. DU D 41 DxcnepumMenTanbHas saepHas ¢usuka T. 3 Ousnka s1eMeHTapHbIX yacTul, : , 2022

4. OU 3 41 Dxcnepumentanbhbiii kKomrieke HEBO/L : monorpadwus, Mocksa: HUAY MU®DU, 2022

JOITOJIHUTEJIbHA S JIMTEPATYPA:

: cTpoU3uKa KOCMUYECKHUX JIydeil : [y4e0. mocodue 1o cnenuanbHOCTsIM "Pusnka u
1.52M 91 A 0 0 "®
kocmoc", "Actporomus", "Actpodusuka", "I'eorpadus” u apyrum ¢us. HanpaBiIeHUIM U
cnenuansHoCTIM |, Mocksa: JIOI'OC, 2007

2.539.1 C20 Brenenue B pusuky Mukpomupa. Ousuka 4acTuil U siaep : yueOHoe mocoOue s By30B,
Mocksa: JIu6pokxom, 2012

3. O M98 MrooHHas uarHocTuka MarHuTocgepsl U aTMocdepsl 3eMIIH : 1a00paTOpHBIN
MPaKTUKyM: ydeOHoe mocobue ains By30B, Mocka: HUAY MUDU, 2014

4. DU I'17 Kocmuueckue nyuu : , A. M. l'anbnep, M.: MUOU, 2002

5. 52 b83 OcHOBBI MIOOHHOW TUAarHOCTHKY : yueOHOe mocodue 11 By30B , B. B. bopor, Mockaa:
MUOU, 2008

IMPOT'PAMMHOE OBECITEYEHUE:

CrienmanbHOE IporpaMMHoOe oOecriedeHre He Tpedyercs

LMS U UHTEPHET-PECYPCBI:

1. Caiit Hayuno-o6pazoBatensHoro niearpa HEBO/I (http://nevod.mephi.ru/)

2. ScienceDirect is a leading full-text scientific database offering journal articles and book chapters
(http://www .sciencedirect.com/science/journals/)

3. Nature Publishing Group (NPG) (http://www.nature.com/)

4. Springer. Providing researchers with access to millions of scientific documents from journals, books
(http://link.springer.com/)

5. Hayunas snexrponnas 6ubnuorexka eLIBRARY.RU. (http://elibrary.ru/)

6. DnexrponHas 6ubanoreka HUAY MUOU (www.library.mephi.ru)



7. ROOT Data Analysis Framework (https://root.cern.ch//)
8. News and information about the Sun-Earth environment. (http://spaceweather.com/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJIbHO-TEXHUYECKOE OBECIEYEHUE YYEBHOM
TACIATITAHBI

CHeI_II/IaJ'IBHOC MaTCPHUAJIbHO-TCXHUYICCKOC obOecrieueHre He Tpe6yeTc;I

10. YYEBHO-METOAMYECKHME PEKOMEHJIALMU JJIA CTYAEHTOB

Baxkneinmas 3amada gaHHoro kypca «®usnka MIOOHOB KOCMHYECKHMX JIy4ed W MIOOHHAA
IUarHOCTHKa» — OBJIQJCHUE COBPEMEHHBIMH METOAAMM M IOAXOJaMH, B KOTOPBIX MIOOHBI
UCTIONB3YIOTCS B KA4yeCTBE OCHOBHOTO WHCTPYMEHTA, C ILEJbI0 PEUIeHHs Kak (hyHIaMEHTaJIbHBIX
npobeM, TaK ¥ MPHUKJIAAHBIX 33734 B (PU3HKE KOCMUYECKUX JTyUeH.

OCHOBOH 3TOTO SIBJIIOTCSI 3HAHUS O CBOMCTBaX MIOOHOB, MPOIECCAX IeHepaluu B atMocdepe,
pacnajze ¥ B3aUMOJECUCTBUM C BemecTBOM. C OJHOH CTOPOHBI, MCCIEAOBAHUE IPOCTPAHCTBEHHO-
JHEPreTUYECKUX XAPAKTEPUCTHK MIOOHHOM KOMIOHEHTHI IITAJI mo3BOIAIOT MOJIydaTh yHMKAJIbHYIO
UHQOPMALIMIO O SIPO-SIIEPHBIX B3aUMOJICHCTBUAX B OOJIACTH CBEPXBBICOKHMX 3HEPruil, Moka emie
HEJOCTYIHBIX YCKOPUTEIIBHOW TEXHHMKe, 00 JHEpreTH4ecKkOM CIEKTpe M MacCOBOM COCTaBe
MIEPBUYHOTO KOCMHUYECKOTO H3JIydeHHsA. YTO, B CBOIO Oue€pellb, AET BO3MOXHOCTb HCKaThb HOBBIE
¢usnveckue mporecchl (COCTOSIHUA MaTEpUH), OCYIIECTBIATh MPOBEPKY THIIOTE3 O MPOUCXOXKICHUH,
YCKOPEHUH U pacIpOCTPaHEHUU KOCMUUYECKHX JIydel B Haell ['anakTuke u Bo Beenennoii B ueiaom. C
NpyroM, U3yuyeHUe MPOCTPAHCTBEHHO-BPEMEHHBIX BapHalMil MOTOKAa MIOOHOB KOCMHYECKHMX JIydel
(MIOOHHasE JUAarHOCTHKA) SIBJIIETCS B HACTOAIIEE BpeMs OJHMM U3 HaumOojee IMepCHeKTUBHBIX
CIOcO0O0B JUCTAHIIMOHHOIO MOHUTOPHHIA TMHAMUYECKHX IPOLIECCOB Kak B aTMocdepe 3emiu, Tak U B
OKOJIO3EMHOM IPOCTPAHCTBE (KocMHueckol morojel) — Ha ConHue, B rearocdepe u MarHutocdepe,
KOTOpBI MMeeT BakHeillee 3HaueHue A obOecneueHus pabOTOCIIOCOOHOCTH PAa3IUYHOrO pPoja
COBPEMEHHOM aInaparypsl, a TAKKeE 340POBbsI JIIOJEH.

Jlnisi yCHemHoro OCBOCHUsI Kypca, KOHEYHO, HEOOXOAUMbI CUCTeMaTHUeCKue 3aHATus. Ousnka
MIOOHOB KOCMMYECKHMX JIy4ell TIIOCTOSIHHO pPAa3BUBAETCs, IIO3TOMY TpPYIAHO IOPEKOMEHIO0BAThH
Onpesie/ieHHbI y4eOHUK — OCHOBY Kypca COCTaBJISIFOT 3KCHEPHUMEHTAIbHbIE U TEOPETHUECKUE
UCCIIEIOBaHMs, pEe3yJbTaTbl KOTOPBIX MYOJUKYIOTCS B NEPUOJAMYECKUX HAYYHBIX H3JIaHUSAX.
CrenoBaTenbHO, 3aJOTOM  YCIIEIIHOTO OCBOCHMSI [JAHHOM JIUCLUMIUIMHBI SIBIISIETCS  PETYJIIPHOE
MIOCEIICHNE 3aHATHH, KOHCIIEKTUPOBAHUE U MOCIeNyoIas MpopaboTKka MaTepuaa, BhIIOJIHEHUE BCeX
nabopaTtopHbeix paboT. Ocobas posib OTBOJIUTCS CaMOCTOATENBHOW pabore cTyleHToB. C Ienbio
yrinyOneHust 3HaHui OyJleT MOJIe3HO M3ydaTh JOIMOJHUTEIbHYIO JUTEepaTrypy (B OCHOBHOM CTaTbH) C
HCIIOJIb30BAaHUEM PEKOMEHIOBAaHHBIX IpenoaasareneM MHrtepHer-pecypcoB. Ilo 3aBepuieHnn Kypca
TpeOyeTcsl HayuyuThcs KpaTko (OpMYJIHpPOBATH PACCMOTPEHHBIE (PU3UUECKUE 3aKOHOMEPHOCTH U UX
MIPUMEHEHHS, YCIIOBUS IPOBEACHUS M PE3YIbTAaThl SKCIIEPUMEHTOB, JIeJaTh OBICTPBIE OLIEHKHA MCKOMBIX
(U3NYECKUX BEJMYMH M aHAIM3HPOBATH WX TPaBAONOIO0HOCTh, B TOJHON Mepe (TEOpEeTHYECKH U
MPaKTUYECKH) OBJIAJIETh METOAAMH MIOOHHOM TUAarHOCTHKHU.



11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHU JJIsI MTPEMMOJABATEJE

OcHoBHast 1enb JaHHOTO Kypca «@u3MKa MIOOHOB KOCMHUYECKHX JIyded W MIOOHHAs
JMarHOCTHKa» — MO3HAKOMUThH CTYJEHTOB C HauOoJiee MHTEPECHBIMM METOJAMU U IOJXOJaMH, /e
MIOOHBI HCIIOJIB3YIOTCSI B KAaueCTBE YHHMKAIBHOTO WHCTPYMEHTa Uil PEHICHHS aKTyalbHBIX
(yHIaMeHTaNbHbBIX MPo0JeM B 001acT (GU3NKU KOCMUYECKHX JTydei, sepHoi (Gu3uKH, acTpopu3uKu
Y MHOXKECTBA MPUKJIAJAHBIX 33a4, CBA3AHHBIX C MOHUTOPUHIOM aTMOC(EPHBIX MPOIIECCOB HA 3emile U
KOCMUYECKOH MOTO/IbI, CEPhE3HO BIUAIOIMINX HA chepy KUZHEAESSITeNIbHOCTH JIOCH.

CHayana HeoOX0quMO pa30o0paTh OCHOBHBIE XapaKTEPUCTHKH (CBOWMCTBA) MIOOHA — Macca,
3apsil, COMH U T.JA., MecTo B CTaHIapTHOW MOJIENM 3JIEMEHTAPHBIX YaCTUL, PEAKUUH POXKICHUSA U
pacnaga. Oco0oe BHHUMaHHE HAJO YJCIUTh OCHOBHBIM IIPOLIECCAM B3aMMOJCHUCTBHS MIOOHOB C
aTomMamu (TOJIsIpU3alusi, BO3OYXKACHUE, MOHM3ALMs, HAIIOMHUTH OCOOEHHOCTH IIOBEACHUS KPHUBOMH
MOHM3ALMM) U A1paMu (YIIPYroe ¥ HEeyNnpyroe B3auMOJECHCTBHS, TOPMO3HOE U3IyUeHHE, 00pa3oBaHHe
AJIEKTPOHHO-IIO3UTPOHAX Tap, MpuBecTH auarpamMmbl PeiiHMaHa, 00CYAUTh 3aBUCHUMOCTH CEUYEHMM
3THX TMPOLIECCOB OT PHEPIHH), PACCMOTPETh IMOTEPU SHEPrUU MIOOHOB IPU IMPOXOXKIECHUU UYepes
BEIIECTBO (M COOTHOIICHUE JJIs Pa3HbIX MPOIIECCOB).

Jlanee, uenecooOpa3HO PaccMOTPETh MPOIECCHl T'€HEpallud MIOOHOB KOCMMYECKUX Jy4ei,
MIPOAEMOHCTPUPOBATH TECHYIO CBSI3b XapaKTEPUCTUK MIOOHHOM KoMmnoHeHTHI [IIAJI ¢ sHepreTnyeckum
CIEKTPOM M MAacCOBBIM COCTaBOM IEPBHUYHBIX KOCMHUYECKUX JIy4ed, a TakkKe ¢ ImapamMeTpamu Sapo-
SAJICPHBIX B3aUMOJEHCTBHNA. 3/1€Ch TaKXKe YMECTHO OOCYIUTh COBPEMEHHBIE MPOOJIEMBI, CTOSIIHNE
nepen GU3MKOM KOCMHYECKUX JIydel, HampuMep, OObsICHEHHEe OCOOSHHOCTEH B CIEKTpE, UX SACPHO-
¢bu3nyecKyr0 W acTpOPU3NUYECKYI0 HWHTEPIPETAlnd, HAOMIOJaeMbIli B OJKCIIEPUMEHTAX HU30BITOK
MIOOHOB B 00JIaCTH CBEpPXBBICOKHMX BSHEpPruil M Jp. 37eCh BaXXHO MNOJYEPKHYTh, YTO AETAIBHOE
HCClIeIOBaHNE OJTHOBPEMEHHO MPOCTPAHCTBEHHBIX U SHEPTETUUYECKUX XapPaKTEPUCTUK MIOOHOB MOXKET
CBITPATh KIFOUYEBYIO POJIb MPHU PEUICHUH YKa3aHHbBIX polieM. O0s3aTenbHO Ha0 00paTUTh BHUMAaHUE
yyaluxcs Ha pa3iuyHble METOIbl PErHUCTPAllid MIOOHHOM KOMIIOHEHTBHI, MX JOCTOMHCTBA H
HEJO0CTaTKU.

OTnenbHO MOKHO BBIJCIUTH BasKHBIE ACIIEKTHI MPUKJIAIHBIX UCCIEIOBAHUN C UCIIOIb30BaHUEM
MIOOHOB B Kau€CTBE OCHOBHOTO MHCTpyMeHTa. Heo0xoaumMo oOCyauTh, B EPBYIO OYepeb, IPUIHHBI,
KOTOpbIE€ MOTYT IPUBOAMTH K BapualusM (M3MEHEHHUIO) MOTOKa MIOOHOB: Ipouecchl Ha ColHie, B
renmocdepe, marautocdepe u armochepe 3emiau. OdeHb BaXKHO yKa3aTh Ha BO3MOXKHBIC ITOCIIEACTBUS
ATUX TPOLIECCOB JIJISl 3I0POBbBS JIHOJIeH U oOecTieueHus paboThl TEXHUKH (ammapaTypbl) B KOCMOCE U Ha
3emJie, TOTYEPKHYTh BaXKHOCTh OCYIIECTBJICHHSI TIOCTOSIHHOIO MOHUTOPUHTA YKa3aHHBIX MPOIECCOB,
PacKphITh CyTh TEPMHHA KOCMUYeckas moroja. Jlanee Hy>KHO pacCMOTpETh HCIOIb3yeMble B JaHHOM
00JIaCTH HCCIIEJOBAaHUN MIOOHHBIE JETEKTOphl (TEJIECKONbl M TOJOCKOIBI) M METOJbl MIOOHHOH
JMAarHOCTHKH, a Takke uX ocobeHHocTH. Ocoboe BHMMaHHE CTOUT YAEIUTh MeTojaM 00paboTKH U
aHaM3a BpeMEHHBIX psAoB. HemanoBaxHo OyaeT NOJU4epKHYTh, YUTO MIOOHHAsI TMATHOCTHKA SIBJISETCS
HOBBIM U OY€Hb NEPCIEKTHBHBIM HAlpaBJICHUEM HCCIIEIOBAHUN B O0JIACTH COJTHEYHO-36MHOH (U3NKH
u OypHO pa3BHBaeTCs B MOCIEAHEE BpeMs. | 1aBHOE, UTO BECh MPOIECC: PErucTpanus — o0padoTKa —
aHAJIM3 MOKHO IMPaKTUYECKH (M HArJsHO) MOKa3aTh Ha MPHUMEpPE peanbHbIX (U3NYECKUX COOBITHIA,
3aperucTPUPOBAHHBIX AEUCTBYIOMMM B HacTosiee BpeMs B HUAY MUDU nerexkropom YPAT'AH.

Eme oaHuM #3 CyIIECTBEHHBIX MOMEHTOB OOydYeHHUs, Ha Hall B3IJIA, SBISETCA
HE0OXOIUMOCTh TMPHUBUTHS CTYIACHTaM HaBbIKa JeNaTh OBICTPHIE OLEHKU TPeOyembIX (PU3NUECKUX
BEJIMYUH (Hampumep, Je-OpoiieBcKas JUIMHA BOJHBI, CPEIHHE MOTEPH SHEPrHMU MPU MPOXOKICHUU
4yepes3 BEIECTBO, MPOOET, U T.I1.).
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