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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®U3UKA MIOOHOB KOCMUYECKHUX JIVUEU U MIOOHHA ST IMATHOCTHUKA

HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nKa U TEXHOJIOTHH
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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 NJIM 00J1aCTh
3HAHUA

HAayYHO-UCCIEN0BATEIbCKUN

3JIEeMEHTapHbIC
qaCTUIbl, aTOMHOC ﬂI[pO
Y IJ1a3Ma, ra3000pa3Hoe
Y KOHJICHCUPOBAHHOE
COCTOSIHHE BEIIIECTBA,
JIa3epul U UX
PUMEHEHUS, SACPHBIC
pEaKTOphI, MAaTEPHUAIIBI
SIIEPHBIX PEAKTOPOB,
HI[eprIe MaTepI/IaJ'IBI nu
CHUCTEMBI 00eCIIeueHUs
HX 0€30I1aCHOCTH,
YCKOPUTEITH
3ap5DKeHHI>IX qaCTHII,
COBpEMEHHas
AIEKTPOHHASI
CXEMOTEXHHUKA,
BHCKTpOHHBIe CUCTCMBI

Koa v HaumeHnoBanue
npogeccuoHaIbLHOM
KOMIIETEeHIIUH;
OcHoBaHue
(mpogeccuoHATIBLHBIH
cranaapt-IIC, anaan3
ONbITA)

ITK-1 [1] - Coco6en
WCTIOJI30BATh HAYYHO-
TEXHUYECKYIO
nH(popMalIo,
OTEYECTBEHHBIN U
3apyOeKHBIN OTBIT TIO
TEMaTUKe
WCCIIeIOBAHMS,
COBPEMECHHBIC
KOMITBIOTEPHBIC
TEXHOJIOTUH U
“H(pOpMaAIIMOHHBIE
pecypchl B CBOECH
MPEeIMETHOM 00JIacTH

Ocnosanue:
[TpodeccrnonanbHbIN
crangapt: 40.011

Koa n
HAHMMEHOBaHUe
HHIMKATOPA
JAOCTHKEHUSI
npodeccuoHAIbLHOM
KOMIIeTeHI[UH

3-T1IK-1[1] - 3HaTh
OTEYECTBEHHBIN U
3apyOeHbIN OMBIT MO
TEMaTUKE
UCCIEe10BaHMS,
COBpPEMEHHbBIE
KOMITbIOTEPHBIE
TEXHOJIOTHH U
uH(GOpPMaIMOHHbBIE
pecypchl B CBOEH
peIMEeTHON 00IacTH,

;
V-IIK-1[1] - ymeTs
UCIIOJIb30BaTh HAyYHO-
TEXHUYECKYIO
UH(OpMAIHIO,
OTEUYECTBEHHBIN U
3apyOeKHBIN OTBIT IO




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

SJICPHBIX U (PU3NYECKUX
YCTaHOBOK, CHCTEMBI
aBTOMAaTU3UPOBAHHOTO
yTIpaBJICHUS SIEPHO-
buznuecKkuMu
YCTaHOBKAMH,

3JIEeMEHTapHbBIC
YaCTHUIIbI, ATOMHOE SAPO
W TUTa3Ma, ra3000pa3Hoe
U KOHJICHCUPOBAHHOE
COCTOSTHUEC BEIIIECTBA,
Ja3epsbl U UX
MPUMCHCHUS, SACPHBIC
PEaKTOpBI, MATEPUATIBI
SJICPHBIX PEAKTOPOB,
SIIEPHBIE MATEPUAIIBI U
CHUCTEMBI 00eCIIeueHUs
1X 0C30I1aCHOCTH,
YCKOPUTEITH
3apsHKEHHBIX YaCTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHUKA,
IIEKTPOHHBIE CHCTEMBI
STICPHBIX U (PU3HUECKUX
YCTaHOBOK, CHCTEMBI
ABTOMATH3UPOBAHHOTO
yHOpaBIeHUS siIepHO-
buznUecKuMu
yCTaHOBKaMH,

IIK-3 [1] - Ciocoben
MPOBOANTH (PU3HUECKHE
IKCIIEPUMEHTHI 110
3a/IaHHOW METOJMKE,
COCTaBJISITh OIMCAHUS
MIPOBOMMBIX
HCCIEIOBAHMH,
OTYETOB, AHAIU3Y
pe3yabTaToOB U
MOATOTOBKE HAYYHBIX
myOauKanui

OcHosanue:
[IpodeccronanbHbIi
crangapt: 40.011

OpFaHI/ISaLII/IOHHO—yrIpaBJ'ICHLIeCKI/Iﬁ

opraHu3zaius padoThl

ynpaBiieHHe paboToi

[1K-26.1 [1] - Cnocoben

TEMaTHKe
HCCIIeIOBaHMs,
COBPEMEHHBIE
KOMITHIOTEPHBIC
TEXHOJIOTHH U
nH(pOpMaITMOHHBIE
pecypchl B CBOEH
MpeAMETHOM 00IacTH;
B-TIK-1[1] - BnageTs
COBPEMEHHBIMHU
KOMIBIOTEPHBIMU
TEXHOJIOTHSIMHU 1
METOaMHU
HCIIOJIb30BAHUS
UH(GOPMAITMOHHBIX
peCypcoB B CBOEH
peIMEeTHOM 00IacTH
3-TIK-3[1] - 3HaTh
OCHOBHBIE
(buzmvecKre 3aKOHbBI U
METO/bI 00pabOTKU
JAHHBIX ;

V-IIK-3[1] - ymets
paboTtath 1Mo 3alaHHON
METO/IMKE, COCTABIISATh
OTIHCaHUS
IPOBOAMMBIX
VCCJIEIOBAHNUN U
OTYETHI,
MOATOTaBINBATH
MaTepuabl s
HAyYHBIX
myOIMKaIuii;
B-TIK-3[1] - BnageTs
HaBbIKAMU
MIPOBEICHHUS
(buznueckux
SKCTIEPUMEHTOB T10
3a/laHHOM METO/IMKeE,
OCHOBaMU
KOMIBIOTEPHBIX U
WH(POPMAITMOHHBIX
TEXHOJIOTUM, HAy4YHOU
TEPMHHOJIOTUEN

3-TIK-26.1[1] - 3Hats

WCIIOJTHUTEIIEH, MaJibIX KOJJIEKTHUBOB, (dbopMynupoBath OCHOBHbBIE METO/bI
MIPUHATHE JKOJIOTUYECKHUU HCXOJIHbIE JaHHBIE, & IIOCTAaHOBKH 3a/1a4 U
WCIIOJTHUTENIbCKUX MOHUTOPUHT Tak)Ke BhIpaOaThIBaTh U | OpraHu3anuu padoT B
peuIeHU! B yCIOBUAX | OKPYJKAIOIIEH Cpeabl, 000CHOBBIBaTh obmactu GpU3NKN
CIIEKTpa MHEHUH, obecrnieueHue OpraHU3alOHHbIE KOCMHUYECKHUX
olpejiesieHUE nopsiika | 6€30MacHOCTH SIIEPHBIX | pElIeHUs IIPU U3IIy4CHU. ;




BBINOJIHEHUS paboT;
MOKMCK ONTUMAJIbHBIX
peLIeHuN C y4eTOM
TpeOOBaHMIT KaYeCTBa,
HAJEKHOCTH U
CTOMMOCTH, a TaKXe
CPOKOB UCIIOJTHEHMSI,
0€e30MacHOCTH
KHU3HEIEATEIBHOCTH U
3aIUTHI OKPYIKAOIIEH
CpPE.Ibl; COCTABIIEHUE
pedepatos;
MIOATOTOBKA
JIOKYMEHTOB K
BBINOJIHEHUIO paboT 110
CTaHIapTU3ALUH U
ceptudukanmuu
AKCIIEPUMEHTAJILHOTO
000pyI0BaHUS

00BEKTOB,
CTaHIAPTHU3AIHS U
ceptudukanus
9KCIEPUMEHTATIBHOTO
o0opyaoBaHus

MIPOBEACHUHU
HUCCIIETOBAHUN B
obnacti GpuU3MnKH
KOCMHYECKUX
U3IY4YeHUH, peraTh
MIOCTABJIEHHBIE 33]Ia4H C
BbIOOpOM
HEO0OXOIUMBIX (PU3HUKO-
TEXHUUYECKUX CPEACTB.

V-IIK-26.1[1] - YMmeTb
pemiaTh OCTaBJICHHBIC
3a/1a4¥ B 00JI1aCTH
(bU3UKH KOCMHUYECKUX
U3Ty4YeHUI ¢ BBIOOPOM
HEOO0XO0IMMBIX
(hU3UKO-TEXHUUECKUX
CPENCTB.;
B-TIK-26.1[1] -

Bnanetr MeTomamMu

Ocnosanue: IpOBEIEHUS BBIOOPA U

[TpodeccrnonanbpHBIN 000CHOBaHUSA

cranzaapt: 40.011 OpraHU3aLMOHHBIX
penieHuit B 061acTu
IPOEKTUPOBAHUS

AepHO-(PU3NIECKUX
YCTaHOBOK, METOJaMH
MIPOBEICHHUS
HCCIIEIOBAHUM B
obnactu puznku
KOCMHUYECKHUX
U3IIy4YEeHHH. ¢
BbIOOpOM
HEOOXOIUMBIX
(bU3UKO-TEXHUYECKUX
CPEJICTB.

4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTLJIAHBI

Hampasnenus/uenun
BOCITUTaHHUs
[IpodeccuonansHoe 1
TPYJOBOE BOCITUTAHUE

3agauym BocnuTaHus (Kox)

Co3znanue ycioBui,
00ecIeynBaronux,
(dbopMupoBaHUE TITyOOKOTO
MOHUMAaHUA COLMATBHOMN
poiu mpodeccun,
MO3UTUBHOM M aKTUBHOM
YCTaHOBKHU Ha IEHHOCTH
n30paHHON
CHEIHUATbHOCTH,
OTBETCTBEHHOTO
OTHOLIEHUS K
poQeCCHOHATBHON
nesTenbHOCTH, Tpyay (B14)

BocnurarenbHbpll ToTeHIUA JUCLUIIIIMH

1.Mcmoip30BaHne BOCIIUTATEILHOTO
IIOTEHIIMaJ1a JUCIHUITIINH
€CTeCTBEHHOHAYYHOTO U
o0menpo¢ecCuOHAIBHOTO MOTYJIS JUIS: -
(hopMHUpPOBaHNS TO3UTUBHOTO OTHOILIEHUS K
npodeccun nHxeHepa (KOHCTPYKTOpa,
TEXHOJIOTa), TOHUMAHHUs €€ COLUAIbHOM
3HAYMMOCTHU U POJIM B OOIIIECTBE,
CTpEMIJICHHS CJIe0BaTh HOpMaM
poeCCHOHATFHON 3TUKH TIOCPEICTBOM
KOHTEKCTHOT'O 00yUYeHUs, peLIeHUS
IMPAKTUKO-OPUECHTHPOBAHHBIX
CUTYallMOHHBIX 3a71a4. - (POPMHUPOBAHUS
YCTOMYMBOTO MHTEpPECA K
npoeCCUOHATILHOM 1eATEILHOCTH,
CIIOCOOHOCTH KPUTHUYECKH,
CaMOCTOSITENIbHO MBICJIUTh, IOHUMATh
3HaYMMOCTb MTPOPECCUU TIOCPEICTBOM
OCO3HaHHOTO BHIOOPA TEMATUKHU MPOEKTOB,
BBITTOJIHEHHSI IPOEKTOB € TIOCIIETYOIIEH
myOIMYHOM Mpe3eHTanueil pe3yabTaToB, B




[Ipodeccuonanshoe
BOCIIUTAHUC

Co3znanue ycioBui,
00ecIeYnBaronux,
(dbopMUpOBaHUE YyBCTBA
JUYIHON OTBETCTBEHHOCTH
3a HAy4YHO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccun, 3a pe3ynbraTsl
WCCIICIOBAHUM U UX
nocneactsus (B17)

TOM 4HCJIe 000CHOBAHHEM UX COLIMATIbLHOM
Y TIPaKTUYECKON 3HAYUMOCTH; -
(hopMUpOBaHHS HABBIKOB KOMaHIHOM
paboThI, B TOM YHCIIE peaTn3aiii
pa3IMYHBIX MPOEKTHBIX poJied (Jiuuep,
WCTIOTHUTEIb, aHAJTUTUK U TIP.)
MIOCPEICTBOM BBITIOJTHEHUS] COBMECTHBIX
npoekToB. 2.Mcnonb3oBaHue
BOCIIUTATECILHOrO IIOTCHIIMAIA
JTUCIUTITUHBI « DKOHOMHKA U YTIPABIICHUE B
MPOMBILIJIEHHOCTH Ha OCHOBE
WHHOBAIIMOHHBIX MTOJX0I0B K YIIPABICHHUIO
KOHKYPEHTOCTIOCOOHOCTBIO,
«¥Opuanieckrne OCHOBBI
npodeccuHanbHON ACSITETbHOCTI IJIS: -
(hopmMupoBaHUS HABBIKOB CHCTEMHOTO
BUJICHUSI POJIM ¥ 3HAYMMOCTH BBIOPaHHOM
po¢eCcCuu B COIUATHHO-IKOHOMUYECKHUX
OTHOLLIEHUSAX Yepe3 KOHTEKCTHOE
oOydeHue

1.Mcnonp30BaHKue BOCOUTATEILHOIO
MOTEHIMAaNa JUCIUIIINH
npodeccnoHanTbHOTO MOIYIS TSt
(hopmMupoBaHUS YyBCTBA JIMYHOMN
OTBETCTBEHHOCTH 3a JOCTIIKCHHUE
muaepcTBa Poccuu B Bemymux Hay4qHO-
TEXHUYECKUX CEKTOpPaX U
(byHIaMEHTaTBHBIX UCCIICTOBAHUSIX,
00ecreynBarOIIUX €€ SKOHOMHUYCCKOE
pa3BUTHE U BHEUTHIOK 0€30MacHOCTb,
MOCPEACTBOM KOHTEKCTHOTO O0y4eHUs,
00CYXICHUS COIIMAIBHON U TPAKTUYECKON
3HAYMMOCTHU PE3YIbTATOB HAYUHBIX
HCCIIEOBAHNI U TEXHOJIOTHISCKUX
pa3paboTok. 2.Mcmonb3oBanue
BOCIIUTATECILHOrO ITIOTEHITAAIA JUCIHILINH
po(heCcCUOHATEHOTO MOAYJIS [Tt
(hopMUPOBaHHSI COITUATEHOM
OTBETCTBEHHOCTH YUEHOTO 32 Pe3yJIbTaThl
HCCIIEAOBAHUM U MX IIOCIICACTBHS,
Pa3BUTHS UCCIIEI0BATEIBCKUX KAUECTB
MOCPEICTBOM BBITIOTHEHUS y4eOHO-
HCCICA0BATCILCKUX 3aJaHuH,
OPUEHTUPOBAHHBIX HA U3yUYEHUE U
POBEPKY Hay4HBIX (DAKTOB, KPUTHUECKUN
aHaAJIN3 IMyOJIMKAUK B TTPO(HECCHOHATTLHOM
00J1aCTH, BOBJICUCHHS B PEaJIbHBIC
MEXIUCITUTUTMHAPHBIE HAyYHO-
HCCIIEIOBATENILCKUE MPOEKTHI.




S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Paznensl yueOHOM TUCIUTUIMHBL, X 00BEM, CPOKH U3Y4eHUS U (HOPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasaesia yueOHOM
JTUCIHUIIINHBI

Henean

JlabopaTopHble

Jlexnun/ Ipaxkr.
padoThbl, yac.

(cemmuHapsi )/

KOHTPOJIb (popma*,

O0s13aT. TeKyIIMH
HeaeIs)

MakcuMaJabHBIIH

0aJ 3a pa3gea™*

pasnena (popma*,

ATTecTanusa
HejeJs)

HNuaukaropsl
OCBOCHHUS

KOoMIdeTeHIINMn

7 Cemecmp

dyHaaMeHTaIbHbIE
ACIEKTBI ¢buzukn
MIOOHOB KOCMMYECKHX
Ty4den
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[lpukmnagHble  acTIEKTHI
bu3uKu MIOOHOB
KOCMHUYECKHX JTyden

9-16

24/8/8
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(20)
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3-TIK-

V-
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HUmoeo 3a 7 Cemecmp

48/16/16

50

KonTpoabHbie
Meponpusitusi 3a 7
Cemectp

50

3-TIK-

V-
TK-1,
B-
TK-1,
3-TTK-
26.1,
V-
TIK-
26.1,
B-
TK-
26.1,
3-TTK-

V-
IK-3,

[1K-3

8 Cemecmp

MrooHHasi TMarHOCTUKA
aTMOC(hepHBIX
MPOIIECCOB

1-5

10/0/10

JIP-5
(30)

30

KU-5

3-I1K-

V-
IIK-1,
B-
IIK-1,
3-IIK-

V-
I1K-3,
B-
I1K-3,
3-IIK-
26.1,
V-
I1K-
26.1,
B-
[K-
26.1

MioonHasg TruarHoCTHUKa
OKOJI0O3€MHOT'0
MPOCTPAHCTBA u
atMochepsl 3eMIu

6-10

10/0/10

JIP-10
(20)

20

KH1-10

3-I1K-

V-
IIK-1,
B-
IK-1,
3-I1K-

V-
I1K-3,




B-
I1K-3,
3-IIK-
26.1,

K-
26.1,
B-
K-
26.1

HUmoeo 3a 8§ Cemecmp 20/0/20 50

KonTpoabHbie 50 2 3-11K-
Meponpusituss  3a 8 1,
CemecTtp V-
IK-1,
B-
IK-1,
3-T1K-
26.1,
V-
IK-
26.1,
B-
IK-
26.1,
3-I1K-
3,

V-
[K-3,
B-
[K-3

* — COKpallleHHOE HAaMMEHOBaHUE (OPMBI KOHTPOJIS
** — cymMMa MaKCHMaJbHBIX OaJioB JOJKHA ObITh paBHa 100 3a cemecTp, BKJIIOYAs 3a4eT W
(unn) sK3aMeH

CoxpalieHre HaMMEHOBAaHUH (POPM TEKYIIEro KOHTPOJIS U aTTECTAI[UU Pa3ZeyoB:

Oo6o3na | [losiHOe HaMMeHOBaHMe
YyeHHue
Kn Komnoksuym
JIP JlabopaTopHnas pabota
KN KoHTposib 110 uroram
2 DK3aMeH
KAJIEHIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
7 Cemecmp 48 16 16
1-8 DyHIaMeHTAJIbHbIE ACNIEKThl (PU3MKH MIOOHOB 24 8 8




KOCMHMYECKHX Jyuei

1-2 XapakTepucTHKH MIOOHOB. Bcero ayutopHbIx 4acoB
CrannaptHas Monens ¢pusuku gactui. IcTopus OTKpHITUS 6 | 2 | 2
MiooHa. OCHOBHBIE (PU3MUECKHE XapaKTEPUCTUKU MIOOHA. Omnunaitn
PosxieH1e, B3aUMOJICICTBYS M PacIial. 0 |0 |0

3-4 B3aumoneiicTBue MIOOHOB ¢ AaTOMaMHU M S/IPAMH. Bcero ayiutopHsIx 4acoB
[Tonstpusarus, Bo30yKI€HHE U HOHU3AIMSI aTOMOB. YTIIpyroe U | 6 | 2 | 2
HEYIIPyroe paccesHue, TOpMO3HOE U3lTyueHHe, 00pa3oBaHue Ownutaiin
AJIEKTPOH-TIO3UTPOHHBIX NTap. MHOrOKpaTHOE paccesiHue. 0 0 0
[Torepu sHEpPTUU U TPOOET MIOOHOB B BEIIECTBE.

5-6 IIpouecchl reHepanui MIOOHOB B KOCMUYECKHX JIy4ax. Bcero ayiutopHbIX 4acoB
MeToabl M3MepPeHUsi JHEPrUM MIOOHOB. 6 | 2 | 2
O6pazoBanue MIOOHOB B KOCMUYecKuX Jy4yax. Otpunarenbubie | QOunaiin
Y TIOJIOKUTENIBHBIE MIOOHEI B aTMOC(Epe, 3apsSa0BOe 0 0 0
OTHOIIIEHUE. DHEPTETUUYECKUIN CIIEKTP U YIIIOBOE
pacripeielieHue MIOOHOB B aTMOcdepe U 1MoJ1 3eMIIeH.

AnbOenHble MIOOHBL. MIOOHHBIE I€TEKTOPHI (CYETUUKH,
YEPEHKOBCKHE BOJIHBIE IETEKTOPHI, TPEKOBbIE JETEKTOPHI U
ap.). MeToibl u3MepeHust SHEPTUH MIOOHOB: MarHUTHBIN
CHEKTPOMETP, KpUBasi MOTJIOLIECHHUs, KAJIOPUMETP, TAPMETP.

7-8 HccaenoBanue MmwoHoB B coctase LIIAJL. CoBpeMeHHbIEe Bcero ayutopHbIx 4acoB
(¢pyHaamMmeHTaNbHBIE TPO0OJIEMBbI M 32124 H. 6 |2 |2
DHepreTuYecKue, MPOCTPAHCTBEHHBIE U YTIIOBBIC Omuiaiig
XapaKTEePUCTUKU MIOOHHON KoMIOHEHTHI [1TAJL. Biausinue 0 0 0
MAarHUTHOTO 10JI1 3€MJIM Ha MPOCTPAHCTBEHHOE
pacnpenenenne MoHOB. I'pynmnbsl MOOHOB. CHIEKTpBI
JIOKAJIBbHOU IUIOTHOCTH MIOOHOB. HaOimroneHme n30bITKa
MIOOHOB — “MIOOHHAas 3arajika’. CBs3b MIOOHOB C
SHEPIreTUYECKUM CIEKTPOM, MACCOBBIM COCTABOM MEPBUYHBIX
KOCMHMUYECKHUX JIy4ei, ¢ mapaMeTpamMu aipOHHBIX
B3aUMOJIEUCTBUI. MIOOHBI CBEPXBBICOKMX SHEPTHUU.

9-16 IIpukiiagHabie acneKThbl GU3HKH MIOOHOB KOCMHYECKUX 24 8 8
Jy4deit

9-10 Bapuauuu MIOOHOB KOCMUYECKHUX JIy4e. Bcero ayiuTopHbIX 4acoB
Perynsipuble (cyTouHbI€, CE30HHBIE U T.J.) U CIIOPAANYECKUE 6 | 2 | 2
BapHaluy, BbI3BaHHBIE porieccamu Ha ConHie, B renmocdepe, | Onmnaitn
Marautocdepe u armochepe 3emnn. BoraHoBbIE nporiecchl. 0 0 0
AnuzoTponus notoka MwoHoB KJI u ee mpuuuHbBI: MarHUTHOE
noJsie 3eMJIM, MEXIUIAaHETHOE MarHUTHOE 1oJje. Bapuanuu
aHU30TPONHHU U €€ MPUUMHBL: TUHAMUYECKUE TPOLIECCHI B
renmocdepe, marauTocdepe u armochepe 3emitn.

11-12 | MerteopoJioruueckue 3(pgeKThl B IOTOKE MIOOHOB B Bcero aytuTopHbIX 4acoB
aTtmocdepe. 6 |2 [ 2
Bbapomerpuueckre k03¢ HUIIMEHTHI TOTOKA MIOOHOB. Owuaitn
TemnepatypHbie K03 (OUIUEHTHI TOTOKA MIOOHOB Pa3MUYHBIX | () 0 0
sHepruil. 3ydeHne akTHBHBIX aTMOC(EPHBIX MPOIECCOB
JIOKAJILHOTO XapakTepa. ATMochepHbie (POHTHI, yparaHsl,
rpo3bl. CBsi3b IOTOKA MIOOHOB C I'PO30BBIMH SIBJIEHUSIMU.

13 - 14 | MiooHHasi TMATHOCTHKA OKOJIO3€MHOI'0 IPOCTPAHCTBA. Bcero ayutopHbIx 4acoB

MOHI/ITOPI/IHF KOCMHY€eCKOIl IOroabl.
M1ooHHBIC TCIICCKOIIBI, MHOFOHaHpaBHeHHLIﬁ MIOOHHBIM
TCIJICCKOII, MIOOHHBIC I'OJOCKOIIBI. OcCHOBBI aHaAIU3a

6 |2 |2
Ouaiin
0 |0 |0




HECTAlITMOHAPHBIX BPCMCHHBIX PAA0B SKCIICPUMCHTAJILHBIX
naHHbIX (DPyphe, BEUBIIET U Ap.), 0cOOeHHOCTH. MeTox
MIOOHHOW TUAarHOCTHKY OKPY’KAOIIEro MPOCTPAHCTBA — HOBOE
HaIpaBJICHUE UCCIICIOBAHUIA B COJTHEYHO-36MHOM (DU3HKE.

15-16 | MwooHnHbIe rogockonsl. MooHHast ToMorpagus. Bcero ayiuTopHbIX 4acoB
IlepcneKTUBBI NPUKJIATHBIX UCCJIETOBAHUIN MOTOKA 6 | 2 | 2
MiooHoB KJI. Omnnaiin
OCHOBHBIE XapaKTEPUCTUKHA MIOOHHBIX T'OJOCKOIIOB. 0 0 0
Marpuunsiii popmar npeacraBieHus nHpopmanuu. MOOHHbIE
CHUMKH U UX BPEMEHHBIE psZibl. MIOOHOIPaMMBI COITHEUYHBIX,
reanoc(epHbIX, MarHUTOC(HEPHBIX U aTMOC(EPHBIX IPOIIECCOB.

[Tpuntumner MrooHHO# TOMOTrpaduu. Tomorpadusi CKPHITHIX

00beKTOB. [lepcrieKTHBBI MPUKIIAAHBIX UCCIEIOBAaHUN TTOTOKA

MIO0HOB KJI.

8 Cemecmp 20 0 20

1-5 M1ooHHAasI IMATHOCTHKA aTMOC(EPHBIX MPOIECCOB 10 0 10

1-2 JKCIEePUMEHT 10 PerucTpPaluy NoToKa MOHOB Ha MTIT Bcero aynuTopHbIX 4acoB
YPATAH. 4 K |4
Omnucanue ycranoBku. [Ipuniun paboter. CTpuMepHbIe Ownnaitn
kaMmepsl. CynepMoaynu rogockomna. @opmar JaHHBIX. 0 0 0
Boccranosnenue Tpaekropuu yacTulsl. [IpoekiinoHHbIe YTIIbL.

Amnanus padotet MI' YPAT'AH. Kputepuu KoppekTHOH paboTbl
ycTaHOBKH. JKuBO€ BpeMst pabOThI M TEMIT CUeTa TPUTTEPOB
CynepMoyJiel. 3eHUTHO-a3UMYTAJIbHOE PaclpeesIeHue
MOTOKa MIOOHOB. CpeJTHEUacoBbI€, CPETHECYTOUHBIE U
CPEIHETOA0BbIE Bapualuy 3HaueHui Temna cueta MI'
YPAT'AH.

3-4 Yder TeMnepaTypHOro u 6apoMeTpu4eckoro 3ppexron Bcero ay1iuTopHbIX 4acoB
Crpoenue atmocdepsl 3emin. 3mMeHeHne BHICOTHOTO X01a 4 | 0 | 4
temnepatypsl. JuddepeHunanbable TeMnepaTypHble Ownutaiin
koa¢ppunments! (JATK). 3aBucumocts JATK migs MI' YPATAH | 0 0 0
oT T1yOHrHbI atMocepsl. Pacyer TemneparypHbIX
koa¢¢punmenTo. Pacuer 6apomeTpuyeckoro ko3dduirienra
JUISL THTETPAJIbHOTO TEMIIA CUETA U JUI OTAEIBHOTO YTII0BOIO
HaIpaBJIeHUs (SIMEHKHU MaTPHILIbI).

5 AHaJIN3 TUHAMHYECKHX ATMOC(EPHBIX MPOLECCOB 110 Bcero aynuTopHbIX 4acoB
nanneiM MI' YPATAH 2 [0 |2
Hecranumonapusie atMocepHsble siBaeHUs. TUITBI IPo3. Omnutaiin
Bbapomerpuueckuii 3¢ ekt Bo Bpems rpo3sl. Bapuanuu notoka | ( 0 0
MIOOHOB BO BpEMSI TPO3BI.

6-10 M1ooHHAasl IMATHOCTHKA 0K0JI03€MHOI0 MNPOCTPAHCTBA U 10 0 10
arMmocdepsbl 3emin

6 AHaJIM3 TMHAMMYECKUX aTMOC(epHBIX NMPOLECCOB MO Bcero ayuTopHbIX 4acoB
nauabiM MI YPATAH 2 K [ 2
N3ydyeHne aHU30TPONMHU OTOKAa MIOOHOB BO BpPEMSI TPO3BI. Omuiaiig
CHuMKH rpo3sl B "MIOOHHOM cBeTe". BeliBner-ananus 0 0 0
Pa3NUYHbIX aTMOC(HEPHBIX MPOLIECCOB.

7-8 Metoabl aHAIM3a XaPAKTEPUCTHK (POPOYII-TIOHNKEHU I Bcero aytuTopHbIX 4acoB
DopOym-3¢pext. OcHoBHBIE XapakTepucTuku DopOy- 4 | 0 | 4
nonmxeHuit (OII) u Mmeroauka ux onpezaenenus. BoisiBiaeHue Onnaiig
@II B notoke MooHOB. ComnocrasieHue xapakrepuctuk @Il mo | ( 0 0

nanHeiM MI' YPAT'AH ¢ apyrumu geTekTopaMu u ¢




nmapamMeTpaMu COCTOSHHUA OKOJIO3EMHOI'O ITPOCTPAHCTBA.

AHaJm3 reJimocepHbIX 1 MATHUTOC(PEPHBIX BO3MYIIEHH I
110 NPOCTPAHCTBEHHO-YIJIOBbIM XapAKTEePUCTHKAM MOTOKA
MIOOHOB.

OcHoBHBIE TeTHOC(EpHBIE SIBICHUS 1 MarHUTOC(EpHbIE
BO3MYILIEHU U CBSI3aHHbIE ¢ HUMU Bapuanuu KJI.
Kocmuueckas norona. BekTop j10KanbHOM aHU30TPOIIUU
1oToka MrooHOB 1o JanHbiM MI™ YPAT'AH, BekTop
OTHOCHUTEJIbLHOM aHU30TPOIIUH, UX MPOEKIUH, IOBECHUE BO
BpEMsl BO3MYIICHUH.

Bcero AYAUTOPHBIX YaCOB

4 |0 | 4
Omnuiaiig
0 0 0

CokpailieHHbIe HANMEHOBAHUSI OHJIAMH OTIIIHIA:

O6o3una | [ToiHOe HauMeHOBaHMe
YeHHue

OK OJNEeKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buieo-maTepuaisl

AM AyMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectsl

5CM OJIEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WMHTEpaKkTUBHBIN CaUT

TEMBI JIABOPATOPHBIX PABOT

Heneaun

Tembl 3ansTuii / Conepxxanue

7 Cemecmp

9-10

Miwoounbliii rogockon YPAI'AH. DkcnepumMeHTaILHbIE
JaHHbIE.

Mioonnsiii rogockon YPAI'AH. DkcniepuMeHTanbHbIE
JaHHBIC.

11-12

N3y4yenne yriaioBoro pacnpeaejaeHusi MOTOKAa MIOOHOB.
M3y4yeHue yriioBoro pacrnpeesicHus IOTOKa MIOOHOB.

13-14

MeTtoapl CTATHCTHYECKOI0 AHAJIN3A JaHHBIX B MIOOHHOM
JNArHOCTHKE.

.MeTopI CTaTUCTUYECKOTO aHaaM3a JaHHBIX B MIOOHHOH
JIMarHOCTHUKE.

15-16

qaCTOTHO-BpeMeHHOﬁ AHAJHU3 JAaHHBIX MIOOHHBIX
roaoCKomnoB.

LIEICTOTHO—BpE‘,MeHHOI\/’I dHaJIN3 JaHHBIX MIOOHHBIX I'OAOCKOIIOB.

8 Cemecmp

N3yuyenne 0apomMeTpuyeckoro 3pdexra B IOTOKEe MIOOHOB.
N3ydenne 6apomeTpruyeckoro 3ddexra B IOTOKE MIOOHOB.

H3ydyenue TreMneparypHoro 3¢p¢exra B N0TOKe MIOOHOB.
N3yuenue TemmnepaTypHoro 3¢ dexra B MOTOKE MIOOHOB.

Bapuanuu noroka MioOHOB BO BpeMsi TPO30BBIX
NpoLeccoB.
Bapuanuu notoka MIOOHOB BO BpeMsl I'PO30BBIX IPOLIECCOB.

Dopoym-3¢g¢ekTbl B KOCMHYECKHX JIyYax.




Dopbym-3¢heKThl B KOCMHUYECKHX JIYYaX.

9-10 CpaBuutebHbli aHaau3 OII Mo JTaAHHBIM HEHTPOHHBIX
MOHUTOPOB M MIOOHHBIX I'0/I0OCKOIOB.

CpaBuurenbhblii aHanu3 OII no 1aHHBIM HEUTPOHHBIX
MOHHUTOPOB U MIOOHHBIX T'OJOCKOIIOB.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHN

3anATus no aucuuiuinHe «®Pu3nka MIOOHOB KOCMMYECKHX JIydyeil M MIOOHHAs JUAarHOCTHUKa»
npoxoaar B (opMme JIeKUuH, MPaKTHYECKUX 3aHATHH M 71a00paTOpHBIX PabOT C HCIOIB30BaHHEM
COBPEMEHHBIX CpEACTB MYJbTHMEIHAa W HHTEPAKTHBHBIX TexHojormid. CamocrosrenbHas pabora
CTYACHTOB IIPElyCMaTPUBAET MPEIBAPUTEIBHYIO MIOJATOTOBKY 110 TEMATHKE 3aHSATHI.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TIAHUPYEMBIX
pe3ynbTatoB 00ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPUSTHN TEKYUIETo,
pyOexKHOr0 U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILIHHE.

Cesi3p Mexnay (GOpMUPYEMBIMH KOMIIETCHUIUSMU W (HOpMaMHU KOHTPOJIS HMX OCBOCHHUSA
Mpe/ICTaBJIeHa B CIEAYIOLICH Tadnuiie:

Komnerenuus HNuaukaropsl ATTecTalliOHHOE ATTecTaliOHHOE

0CBOEHMSI meponpusitue (KII 1) meponpusitue (KII 2)

TIK-1 3-I1K-1 9, K1-8, K1-16, K-8, | O, KU-5, KHU-10, JIP-5,
JIP-16 JIP-10

V-IIK-1 9, K-8, K1-16, K-8, | B, KU-5, KU-10, JIP-5,
JIP-16 JIP-10

B-TIK-1 9, K-8, K1-16, Kin-8, | 3, KU-5, K1-10, JIP-5,
JIP-16 JIP-10

TIK-3 3-I1K-3 9, KU-8, K1-16, Kn-8, | O, KU-5, K1-10, JIP-5,
JIP-16 JIP-10

V-IIK-3 9, KN-8, K1-16, Kn-8, | O, KHU-5, K1-10, JIP-5,
JIP-16 JIP-10

B-IIK-3 9, KH-8, K1-16, Kn-8, | O, KHU-5, K1-10, JIP-5,
JIP-16 JIP-10

T1IK-26.1 3-T1K-26.1 9, KU-8, K1-16, JIP-16 | O, KU-5, K1-10, JIP-5,
JIP-10

V-TIK-26.1 9, KH-8, KM1-16, JIP-16 | O, KU-5, K1-10, JIP-5,
JIP-10

B-IIK-26.1 9, KH-8, KM1-16, JIP-16 | O, KHU-5, K1-10, JIP-5,
JIP-10

HIkanabl oneHKH 00pa3oBaTEeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOINPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMaJIbHOTO 0ajuta BKIIIOYMTENbHO. MITOroBast arrecranus Mo AMCHUILUIMHE oneHuBaercs mo 100-
0aJUTbHOM IIKae W MpeAcCTaBiIsieT co00il cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUU
3aJlaHui B paMKax TEKYILEro U MpoMeXyTOUYHOTO KOHTPOJIS.



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

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
0ayI0B 0aJUTbHOM TIKaJe ECTS y4eOHOM TUCIUIINHBI

OleHKa «OTIINYHO» BBICTABIISAETCS
CTYJIEHTY, €CIIH OH IIyOOKO M IIPOYHO
YCBOMJI TIPOTPAMMHBIN MaTepua,
HCUYEPIIBIBAOILE, [I0C/IEI0BATEIBHO,
90-100 5 — «omauunoy A YETKO U JIOTHYECKH CTPOMHO €ro
U3JIaraeT, yMeeT TECHO yBA3bIBATH
TEOPHUIO C NPAKTUKOM, HCIIONL3YET B
OTBETE MaTepual MOHOTpapUuIECKO

JINTEPATYPBI.
85-89 B OlLIeHKa «XOPOII0» BBHICTABIIAECTCS
75-84 C CTYJ/IEHTY, €CITH OH TBEP/IO 3HAET

MaTepHai, TPaMOTHO U TIO CYIIECTBY
M3JIaraeT ero, He TOMycCKas

D CYIIECTBECHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yI0BIETBOPUTEIHHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HAaHMS TOJILKO OCHOBHOTO Marepuasa,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO MIPaBHIIbHBIE
(bOpMyNIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BATeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEYIOBICTBOPUTEIHLHO»
BBICTaBIISIETCS CTYACHTY, KOTOPBI HE
3HAET 3HAYUTENILHON YacTu
IIPOrPaMMHOI0 MaTepuaa, JOMyCKaeT
H 60 2- F cyliecTBeHHbIe ommnoOKku. Kak npasuio,
1K «HEYO0BI1eMBOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJIOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AMCIMILINHE.

8.  YUYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAZ JIMTEPATYPA:

1. OU1 K 93 Kypc obmie#t puszuku T. 5 KBantoBas ontuka. AtomHas pusuka. Gusrka TBEpAOro Tea.
®du3uKa aTOMHOTO fJipa U dJIEMEHTapHbIX YacTull, : , 2022

2. OU C 12 OcHoBsl Teopetnueckoi pusuku. B 2-x 11. Tom 2. KBanTOBas MexaHuka : yueOHOE
nocobue, Cankr-IletepOypr: Jlans, 2022

3. DU D 41 DkcnepumenTanbHas saepHas puzuka T. 3 duszmka saeMeHTapHbIX yacTuil, : , 2022

4. U 3 41 DxcnepumenTtanbhblii kommiekc HEBO/I : monorpadus, Mocksa: HUSIY MUOU, 2022



JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 52 M 91 Actpodusmnka KOCMHUUECKHX JIydei : [yueb. mocobue mo crnennanbHocTsIM "dusnka u
kocmoc", "Actporomus", "Actpodusuka", "I'eorpadusa” u apyrum ¢us. HanpaBieHUIM U
cnenuaigbHoCcTIM |, Mocksa: JIOI'OC, 2007

2.539.1 C20 Beexnenue B pusuky Mukpomupa. Ousnka 4acTuil u saep : yueOHoe nmocoOue s By30B,
Mocksa: JIu6pokom, 2012

3. O M98 MrooHHas TuarHocTHKa MarHuTocgepsl U aTMochepsl 3eMITH : 1a00paTOPHBIN
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Baxneiimas 3agada naHHOro Kypca «®u3Mka MIOOHOB KOCMMYECKHX JIy4ed M MIOOHHAs
JUArHOCTHKa» — OBJIAQJCHUE COBPEMEHHBIMH METOAAMM M IIOAXOJAMH, B KOTOPBIX MIOOHBI
WCTIOJNB3YIOTCS B KA4eCTBE OCHOBHOTO WHCTPYMEHTA, C IEJbI0 PEHIeHHs Kak (hyHIaMEeHTaIbHBIX
mpooJIeM, TaK ¥ MPHUKJIAAHBIX 33734 B (PU3HKE KOCMUYECKUX JTyUeH.

OCHOBOH 3TOTO SIBJIIOTCSI 3HAHUS O CBOICTBaX MIOOHOB, MPOIECCax reHepaluu B atMocdepe,
pacnaze ¥ B3aUMOJECUCTBUM C BemecTBOM. C OJHON CTOPOHBI, MCCIEAOBAHUE MPOCTPAHCTBEHHO-
JHEPreTUYECKUX XAPAKTEPUCTHK MIOOHHOM KOMIOHEHTHI IITAJI mo3BOJAIOT MOJydaTh yHHKAJIbHYIO
MHPOPMALIMIO O SAPO-SAAEPHBIX B3aMMOJAEHCTBHAX B 00JAacTU CBEPXBBICOKMX JHEPIuil, MOKa elle
HEJOCTYIHBIX YCKOPUTEJIbHOW TEXHHMKE, 00 JHEpreTM4ecKOM CIEKTpe M MacCOBOM COCTaBe
IIEPBUYHOTO KOCMHUYECKOIO u3iydeHus. UTo, B CBOK Ouepenb, JAaeT BO3MOXKHOCTb HUCKAaThb HOBBIE
¢u3nveckue mporecchl (COCTOSIHUS MaTEpUH), OCYIIECTBIATh MMPOBEPKY THIIOTE3 O MPOUCXOXKICHHH,
YCKOPEHUU U pacIpOCTPaHEHUU KOCMUUYECKUX JIydyel B Haell ['anakTuke u Bo Beenennoii B neiaom. C
JIPYroi, W3y4eHHE IPOCTPAHCTBEHHO-BPEMEHHBIX BapHalMil IOTOKA MIOOHOB KOCMHYECKHX Jydel
(MIOOHHasl JMAarHOCTHKAa) SIBISETCS B HACTOALIEE BpeMsl OJHUM M3 HauOoyiee IEepCIEeKTUBHBIX
Croco00B JUCTAaHIIMOHHOIO MOHUTOPHHIA IMHAMUYECKHX IPOLIECCOB Kak B aTMocdepe 3emiu, Tak u B
OKOJIO3EMHOM IPOCTPAHCTBE (KocMHuueckol morojel) — Ha CounHue, B rearocdepe u MarHutocdepe,
KOTOpBII MMeeT BakHeillee 3HaueHue A obecneueHus pabOTOCIIOCOOHOCTH PAa3IUYHOrO pPoja
COBPEMEHHOM aNmaparypsl, a TAKKE 310POBbs JIIOICH.

Jlnist yCHenrHoro OCBOGHHUsI Kypca, KOHEYHO, HEe0OXO0AUMbI CUCTeMaTHUeCKue 3aHATus. Ou3nka
MIOOHOB KOCMHYECKHX JIyde€ld IIOCTOSSHHO pPa3BMBAEeTCs, IOITOMY TPYAHO IOPEKOMEHIOBATh
onpeseNieHHbld y4eOHUK — OCHOBY Kypca COCTaBIISIIOT 3KCHEPHUMEHTAIbHBIE U TEOPETHUECKUE
UCCIIEIOBaHMs, pe3yJbTaTbl KOTOPBIX MYOJUKYIOTCS B NEPUOAMYECKUX HAYUYHBIX H3JIaHUSAX.
CrnenoBarenbHO, 3aJIOTOM  YCHEIIHOTO OCBOCHHS JAaHHOM JUCLMIUIMHBI SIBISIETCA  PETyJIIpHOE
MIOCEIICHUE 3aHATHH, KOHCIIEKTUPOBAHUE U MOCIeNyIoIas MpopaboTKa MaTeprana, BhIIOJIHEHUE BCeX
nabopatopHbix paboT. Ocobas posib OTBOIUTCS CaMOCTOATENBHOW pabore cTyleHToB. C 1enbio
yriyOneHus 3HaHui OyJleT MOJIe3HO M3ydaTh JOIMOJHUTEIbHYIO JUTEpaTypy (B OCHOBHOM CTaTbH) C
HCIIOJIb30BAaHUEM DPEKOMEHIOBAHHBIX IpernoaasaresneMm MHrepHer-pecypcos. 1lo 3aBepmienun kypca
TpeOyeTcsl HayuyuThCs KpaTko (OPMYIHPOBATH PACCMOTPEHHBIC (PU3UYECKUE 3aKOHOMEPHOCTH U MX
MIPUMEHEHHUS, YCIOBUS IPOBEJCHUS U PE3yJbTaThl 3KCIIEPUMEHTOB, JIEJ1aTh ObICTPbIE OLIEHKH HCKOMBIX
(u3MyeCKUX BEJIMYMH U aHAJIU3UPOBATH MX IPaBIOINOJ00HOCTh, B MOJHONM Mepe (TEOpEeTUYECKU U
MPaKTUYECKH) OBJIAJIETh METOAAMH MIOOHHOM TUAarHOCTHKHU.

11. YYEBHO-METOIWYECKHUE PEKOMEHJIAIIMM JIJISI IPENIOJIABATEJEN

OcHoBHast 1enp JaHHOrO Kypca «®u3nka MIOOHOB KOCMHUYECKMX JIyded M MIOOHHAs
JIMAarHOCTHKa» — MO3HAKOMUTH CTYJIEHTOB C HaubOoyiee MHTEPECHBIMH METOJIaMH U NOJXOJaMH, IJie
MIOOHBI HCIIOJIB3YIOTCSI B KAauyeCTBE YHHMKAJIBHOTO HMHCTPYMEHTa Uil PpELICHUs aKTyalbHbIX
(¢yHIaMeHTaIBHBIX Tpo01eM B 001acTH (GPU3UKN KOCMUYECKHX JIydeH, siIepHO PU3HKH, acTpOPHU3UKU
Y MHOYKECTBA MPHUKJIAIHBIX 3a/1a4, CBA3aHHBIX C MOHUTOPHHIOM aTMOC(EPHBIX MPOIECCOB Ha 3emiie U
KOCMHYECKOU TIOTO[bI, CEPhE3HO BIMSIONINX Ha cepy KU3HEACATEIBHOCTH JIIOJIEH.

Cnauana HE0OXO0AMMO pa3o0paTh OCHOBHBIC XapaKTEPUCTHUKHU (CBOWCTBA) MIOOHA — Macca,
3apsa, COUH U T.1., MecTo B CTaHIApTHON MOJENN >JIEMEHTAPHBIX YaCTHIL, PEaKIHUU POXKACHHUS U
pacmana. Ocoboe BHMMaHHME HAJ0 YJEIUTH OCHOBHBIM IIpOLIECCAaM B3aMMOJICHCTBUS MIOOHOB C
aToMaMu (HOJSIpU3anusi, BO30Y)KICHUE, MOHU3AlMs, HAIOMHHTh OCOOCHHOCTH MOBEACHUS KPUBOMH
MOHHU3aLUN) U siapamMu (YIpyroe U Heynpyroe B3auMOJAEHCTBHSI, TOPMO3HOE U3JIyueHHe, 00pa3oBaHue
9JIEKTPOHHO-TIO3UTPOHAX Map, NpuBecTH Auarpammbl deliHMana, 0OCYAUTh 3aBUCHUMOCTU CEYCHUH



9TUX IPOLIECCOB OT 3HEPIHM), PACCMOTPETH IOTEPU SHEPIUM MIOOHOB IIPU IMPOXOXKJIECHUHU 4Yepe3
BEIIECTBO (M COOTHOLIEHHE I Pa3HBIX MPOLIECCOB).

Hanee, 1menecoo0pa3HO PacCMOTPETh IMPOLECCH T'eHEpPalMd MIOOHOB KOCMHUYECKHX JyYeHw,
MIPOJIEMOHCTPUPOBATh TECHYIO CBA3b XapaKTEPUCTUK MIOOHHOM KoMItoHeHTHI IITAJI ¢ sHepreTHueckum
CHEKTPOM M MAacCOBBIM COCTABOM IMEPBUYHBIX KOCMHUYECKUX Jy4eil, a TakKe C MmapaMeTpaMu sapo-
ANIEpHBIX B3aUMOJCHCTBUN. 311€Ch TaKKe€ YMECTHO OOCYIUTh COBPEMEHHBIE IMPOOJEMBI, CTOSAIINE
nepes GU3MKOH KOCMMUYECKHX Jyded, HalmpuMmep, oObsCHEHHE 0COOEHHOCTEH B CIIEKTpE, UX AJEpHO-
¢u3nyeckylo M acTpopU3UYECKyl0 HHTEpIpeTaluy, HAOMI0AaeMblii B HSKCHEPUMEHTaX H30BITOK
MIOOHOB B 00JaCTH CBEPXBBICOKMX BSHEpruil M Jp. 3AeCh BaKHO MOJYEPKHYTh, YTO JETalbHOE
HCCIIEI0BAaHUE OJTHOBPEMEHHO IIPOCTPAHCTBEHHBIX U SHEPTETUYECKUX XaPAKTEPUCTUK MIOOHOB MOXKET
CBHITPATh KIIOYEBYIO POJIb MIPH PEIICHUH yKa3aHHBIX pobaeM. O0s3aTeIbHO Hal0 00paTuTh BHUMAHUE
ydaluxcs Ha pa3iMyHble METOJbl PErucTpalid MIOOHHOM KOMIIOHEHTBI, MX JIOCTOMHCTBA H
HEJO0CTaTKU.

OTnenpHO MOXKHO BBIICIIUTD BaKHBIEC ACIIEKTHI IPUKIIAJHBIX UCCICJOBAHUN C HCIIOJIB30BAHUEM
MIOOHOB B Kau€CTBE OCHOBHOT0 MHCTpyMeHTa. Heo6xoauMo o0CcyAuTh, B IEPBYIO OY€peE/b, IPUUHHBI,
KOTOpbIE MOTYT IMPHUBOAMUTH K BapualusM (M3MEHEHHIO) MOTOKa MIOOHOB: mporecchl Ha CoiHie, B
renuocgepe, maruutocdepe u armocdepe 3eman. OueHb BaKHO yKa3aTh Ha BO3MOXKHBIE ITOCIIEACTBUS
9THX MPOLIECCOB JUIS 3710POBBS JII0JIei 1 obecrieueHus: paboThl TEXHUKH (anmaparypsl) B KOCMOCE M Ha
3emiie, NOJYEPKHYTh BaKHOCTb OCYILECTBJICHMS IIOCTOSIHHOIO MOHUTOPUHIA YKa3aHHBIX IPOLECCOB,
PacKpbITh CyTh TEPMHHA KOCMHUYecKas moroja. /lanee Hy)KHO paccCMOTpETh MCIOJIb3yEMbIE B JAHHOMN
o0jacTl HCCEeOBAaHUI MIOOHHBIE JETEKTOPHI (TENECKONbl U TOJOCKOINBI) M METOAbl MIOOHHOMU
JTUArHOCTHUKH, a Takke UX ocobeHHocTH. Oco0oe BHHUMAaHUE CTOUT yAEITUTh METOJaM 00paOOTKU U
aHalM3a BpeMEHHbIX psoB. HemManoBaxHo OyAeT NOJUYepKHYTh, YUTO MIOOHHAs JUATHOCTHKA SIBJISAETCS
HOBBIM U OUY€Hb NEPCIEKTUBHBIM HalpaBIECHUEM HCCIEIOBAaHUN B 00JIACTH COJIHEYHO-36MHOM (U3UKN
u OypHO pa3BHUBaeTcs B MOcieHee BpeMs. [ 1aBHOe, 4TO BECh MPOLIECC: perucTpanus — oopadboTka —
aHaJIM3 MOXKHO NPAaKTUYECKU (M HArsAAHO) TMOKa3aTh HA MPHMEpE PealbHbIX (PU3MUECKUX COOBITHH,
3apEeruCTpUPOBAHHBIX JAEHCTBYIONIMM B HacTosee Bpems B HUAY MUDU nerexkropom YPAT'AH.

Fme oaHuM W3 CyIIECTBEHHBIX MOMEHTOB OOY4YeHHMs, Ha Hall B3IJIA, SIBISETCS
HEOOXOMMOCTh TIPUBUTHS CTYJIEHTaM HaBBIKA JEJaTh OBICTPHIC OLIEHKH TpeOyembIX (pru3myecKux
BEJIMYMH (Hampumep, Jie-OpoiiyieBckas JUIMHA BOJHBI, CPEJHUE MOTEPU SHEPTrUU HPU MPOXOKICHUU
4yepe3 BEUIeCTBO, MPOOET, U T.11.).
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