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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

®U3UKA MIOOHOB KOCMUYECKHX JIVUEN

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 ocBoeHus y4eOHOU MUCIUIIINHBI «DU3MKAa MIOOHOB KOCMUYECKUX JTy4Yei» SBISIOTCS
npuoOpeTeHne yJamuMucs 3HaHUN 0 GyHAaMEHTAIBHBIX U MPUKIIAIHBIX acTieKTax (HU3UKH MIOOHOB
KOCMHUYECKHUX JIy4ed, O JETEKTOpaX M YCTAaHOBKAaX I MX PETUCTPAIMU U UCCIIEIOBaHUSA, O METOJIax
00pabOTKM HKCIEPUMEHTANbHBIX JAaHHBIX; MPHOOPETEHHWE HABBIKOB YYeTa BIMSHHUSA Pa3IHUHBIX
(u3MYECKUX TPOIECCOB HA XapaKTePUCTHKH TOTOKAa MIOOHOB. OCBOCHHME OCHOBHBIX METOJOB U
MOJX0J0B MIOOHHOM JUArHOCTHKH.

2. MECTO YYEBHOW JUCIHUILJIMHBI B CTPYKTYPE OOII BO

I[J’ISI yCI€UIHOI O OCBOCHUS MOJIOKEHUU HaHHOﬁ JUCHUITIINHBI CTYACHT JOJI’KEH
MIpeIBAPUTENIbHO HM3YyUWUTh Takue IAUCUMIUIMHBIL, Kak: «OOmas ¢usuka», «BBeneHue B snepHyro
¢busnky», «KBaHTOBast MEXaHUKaY, « DIEKTPOTEXHHUKA U DIICKTPOHHUKAY, a TAKKE:

- 3HaTh: WHOCTPAHHBIH S3BIK B OOBEME, HEOOXOAWMOM ISl TOJMY4YeHHs HH(OpMaIu
poeCCHOHATILHOTO COJICPKAHUS U3 3apyOeKHBIX UCTOYHUKOB; TIOHSTHSI U METOJIbI MATEMATUIECKOTO
aHanuza: auddepeHMANIBHOE WCUUCICHHE, WHTErpalbHOE UCYHMCICHHE U (PYHKIMH MHOTHX
MIEPEeMEHHBIX;, aHATUTHYECKYI0 T€OMETPHIO; JTUHEHHYI0 anreOpy; BEeKTOPHBIH M TEH30PHBIN aHau3;
OOBIKHOBEHHbIE TU(epeHINaIbHbIe YPaBHEHUS; TEOPUI0 BEPOSITHOCTH M MaTeMaTHYECKYIO
CTaTUCTHKY; OOLIyI0 (U3UKY: MEXaHHKY, MOJIEKYJSIPHYIO (PHU3HKY, SJIEKTPHYECTBO W MAarHETHU3M,
BOJIHBI U OIITHKY, (1)I/I3I/I‘I€CKI/IC OCHOBBI 3JICKTPOHUKH; OCHOBBI B3aHMOHCﬁCTBHﬂ (1)I/ISI/I‘~IGCKI/IX OJIEH U
YacTUIl C BEUIECTBOM; OO0JacTH M  BO3MOXKHOCTM NPUMEHEHUS (U3NYECKUX  SIBJICHMIA;
(dbyHIamMeHTanbHbIC 3aKOHBI (sBJeHHS W d(PdekTh) B 007JaCTH (U3MKKA aTOMHOTO SApa W YacCTHII;
IKCIIEPUMEHTAJIBHBIC, TEOPETUICCKHAE M KOMIIBIOTEPHBIC METO/IbI UCCIICAOBAHUI B 3TOW 00JIaCcTH;



- YMCTb: HUCIOJIb30BATH MATCMATUYCCKUC MCTOIBI B (I)I/ISI/ILICCKI/IX MPUITOKCHUAX; TPUMCHATDH

MCTOABI PCHICHHA 3ada4 aHaJIh3a M pacucTa XapaKTCPUCTHUK MCEXAHUYCCKUX, IJICKTPOMArHUTHBIX,

OIITHYCCKHX,

ATOMHBIX W AACPHBIX CHCTCM,

OKCIICPUMCHTAJIBHBIX JaHHBIX;

HCIIOJIb30BAaTh OCHOBHBIC IIPUCMBI

00paboTku

- BJIaACTh: MCETOJAMH MATEMATHYCCKOI'0 aHaJin3a; METOAaMM pPEIICHHUA 3aaad aHalln3a U

pacyeTa XapakTEPUCTHK (PU3HMUECKUX CUCTEM; OCHOBHBIMU MeToaMu paboTel Ha [I9BM B ToM ymcie
MeTOJIaMU palbOThI C MPUKJIAAHBIMH MPOTPAMMHBIMU POAYKTAMHU.

OcBoenne aucuuiuiiHbl «®dHU3MKa MIOOHOB KOCMHMUYECKHX Jydel» BaXKHO ISl H3Y4YEHUS
CIEIYIOMNUX TUCIUIUIMH TPOTPaMMbl «ATMMaparypa M YCTAHOBKH B (PU3UKE BBICOKUX SHEPTU»,

«COBpeMEHHBIN  AepHO-(OU3NYECKHI SKCIIEPUMEHT Ha Ha3eMHBIX YCTaHOBKAaX M B KOCMOCEY,

«MeTtoapl perucTpauuu U3JIydeHuil», «DU3KnKa 3JIEMEHTApHBIX 4YacTHUID, «MeToabpl NeTEeKTUPOBAHUS

H3JIy4YEHUN»,

«Pusuka

KOCMHYCCKHUX

Iy4den»,

«OKcrepruMeHTaIbHast

saacpHada U3UKa»
2

«OKCcIepUMEeHTalIbHbIe METOJbl siAepHON (u3ukm», «IIpou3BoACTBEHHAs NpPaKTHKa», a TaKXkKe Mpu

MOATOTOBKE U 3aIIUTE JUIIIIOMA (BBITYCKHON KBAIM(PUKAIIMOHHON pabOTHI).

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHble H(WIH) 001enpoQeccuoHanbHble KOMIETEHINH:

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIINN | KOH W HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadaMd U OOBbekTamMu (0OaacTsaMu
3HaHUi) IpoeCcCHOHATBLHOMN 1S TebHOCTH:

3apaua
npodeccuoHaIbLHOM
aesteabHoctu (3IL1)

1 W3yuenue u ananus

O0BEeKT WM 00J1aCThH
3HAHUA

Hay‘IHO-I/ICCJ'Ie,Z[OBaTeJIBCKI/Iﬁ

1 O0bekTaMu

Ko nu HaumeHoBaHue
npodeccuoHaIbLHOM
KOMIIETEHIINH;
OcHoBaHue
(npodeccHoOHANBHBIN
cranaaprt-I1C, ananu3
onbITA)

ITK-3 [1] - Cocoben

Koa n
HAUMeHOBaHHe
HHANKATOpPA
AOCTUKEHUS
npogeccuoHaIbLHOM
KOMIIEeTeHIIUH

3-11K-3[1] - 3HaTH

Hay4YHO-TEXHUYECKON npodeccuoHanbHOM POBOAUTH (PU3HUECKUE | OCHOBHBIE
uHpopManuy, JIESATEIIBHOCTH AKCIIEPUMEHTBI 110 ¢bu3nveckre 3aKOHbI U
OTEYECTBEHHOTO U BBIITYCKHUKOB 10 3aJIaHHOM METOJIHKE, METO/1bl 00paboTKH
3apy0eKHOTO OMbITa IO | OCHOBHOM COCTaBJIATh ONHCAHUS JAHHBIX ;

TEMAaTHKE oOpa3oBarenbHON MPOBOJUMBIX V-IIK-3[1] - ymeTs
HUCCIIEN0BAHNS; porpaMmme HCCIIEIOBAHUM, paboTaTh 1Mo 3aJaHHON
MaTeMaTHYECKOe «OKCIIEpUMEHTAIIBHBIE | OTYETOB, AHAIU3Y METOJMKE, COCTABIATh
MOZICJIIMPOBaHUE UCCIIEIOBaHMS U pE3yJIbTaTOB U ONHCaHUs

MPOLIECCOB U OOBEKTOB | MOJIETMPOBAHUE MOJIFOTOBKE HAyYHBIX MIPOBOMMBIX

Ha 0a3e cTaHIapTHHIX (byHIaMEeHTaJIbHBIX nyOrKanui HCCIIEI0BaHUI U
IaKETOB B3aUMOJICUCTBUI OTYETHI,
aBTOMATU3UPOBAHHOTO | SIBISAIOTCS: AaTOMHOE OcHosanue: IIOATOTaBINBATh
MIPOEKTUPOBAHUS U A7IpO, SJIEMEHTAPHBIE [TpodeccuonanbHbIit MaTepuaibl I
HCCIIEOBaHUN; YaCTHUIBI U IIJIa3Ma, cranaapt: 40.011 Hay4HBIX

MIPOBEACHUE razoo0pasHoe u myOJIMKalui;




BKCHepI/IMeHTOB 110
3aJaHHON METOJINKE,
COCTaBIICHUE OIUCAHUS
HpOBO}II/IMI)IX
HCCIIEIOBAaHUI 1 aHAIIN3
pe3yIbTaTOB;
IMOJTOTOBKA JJAHHBIX
JUIS COCTABJICHUS
0030pOB, OTYETOB U
Hay4YHBIX MyOIHMKaIHi,
ydacTue BO BHEPEHUU
pe3yabTaToOB
HCCIIeJOBaHUM U
pa3paboToK;

KOHICHCUPOBAHHOE
COCTOSIHHE BEIlleCTBa,
Ja3epsl U UX
MIPUMEHEHHUS,
YCKOPUTENH
3apsSKEHHBIX YaCTHII,
COBpEMEHHas
AIIEKTPOHHAS
CXEMOTEXHUKA,
AIIEKTPOHHBIE CUCTEMBbI
SAJICPHBIX U PU3NUECKUX
YCTaHOBOK, CICTEMBbI
aBTOMATHU3MPOBAHHOIO
YIpaBJIeHUS sIAEPHO-
¢bu3nuecKkuMu
yCTaHOBKamH,
pa3paboTKa sAepHbIX U
buznyecKux
YCTaHOBOK, TEXHOJIOTUU
MIPUMEHEHUS MPUOOPOB
Y YCTAHOBOK JUISI
perucrpanuu
U3IIyYEHUH, pa3JeeHus
M30TOIHBIX U
MOJIEKYJISIPHBIX CMECEH,
a TaKKe aHaIM3a
BELIECTB,
paaualnroHHOe
BO3JICHCTBUE
MOHM3UPYIOLINX
U3IIy4YEHUH Ha YeJI0OBEKa
U OKPY’KaIOIIYIO Cpeny,
paavanvoOHHbIE
TEXHOJIOTHH B
MEIULINHE,
MaTeMaTHYeCKHe
MOJIETH ISt
TEOPETUYECKUX,
DKCIEPUMEHTAJIbHBIX U
MIPUKIIATHBIX
HUCCIIEJOBAaHUH IBIICHUN
Y 3aKOHOMEPHOCTEN B
obnactu (HU3HKH sipa,
YacTHLL, TUIa3MBbl,
ra3o00pa3Horo u
KOHJIEHCUPOBaHHOI'O
COCTOSIHMSI BEILIECTBA,
pacnpocTpaHeHHs U
B3aMMOJEHCTBUSA
U3ITy4YEHUs C
00BbEKTaMU JKUBOH U
HEXUBOU IIPUPOIBL,

B-TIK-3[1] - BnageTs
HaBBIKAMH
MIPOBEACHUSA
(bu3mIecKux
JKCIIEPUMEHTOB 110
3aJJaHHON METOJINKE,
OCHOBaMH
KOMITHIOTEPHBIX U
MH(OPMALIMOHHBIX
TEXHOJIOTHI, HAy4YHOU
TEPMUHOJIOTUEN




3 Coop u aHanu3
WH(pOPMAITMOHHBIX
HWCTOYHHUKOB U
WCXOJIHBIX TAHHBIX IS
MPOEKTUPOBAHUS
MPUOOPOB M YCTAaHOBOK;
pacyet u
MIPOEKTUPOBAHHE
JIeTaJIe U y3JI0B
MPpUOOPOB U YCTAHOBOK
B COOTBETCTBUHU C
TEXHUYCCKUM 3a/IaHHEM
C UCIOJIb30BaHUEM
CpEICTB
aBTOMaTU3aIuU
MIPOCKTUPOBAHUS;
pa3paboTKa IpOEKTHOM
u paboueit
TEXHUYECKON
JIOKyMEHTAINH,
oopmienue
3aKOHYCHHBIX
IIPOEKTHO-
KOHCTPYKTOPCKUX
paboT; KOHTPOJIb
COOTBETCTBUS
paspabaTbiBaeMbIX
MIPOEKTOB U
TEXHUYECKON
JIOKyMEHTAIUU
CTaHJapTam,
TEXHUYECKUM YCIOBUSIIM
U Jpyrum
HOPMAaTHBHBIM
JIOKyMEHTaM;
MIPOBEJICHUE
NpeABAPUTENBHOTO
TEXHUKO-
3KOHOMUYECKOIO

3KOJIOTMYECKHUI
MOHHUTOPHHT
OKpY>KaroIen CpeIbl,
o0ecrnieueHue
0€30MacHOCTH SACPHBIX
MaTepuaioB, 00HEKTOB
U YCTaHOBOK aTOMHOU
MTPOMBINIIICHHOCTH H
HHEPTETHKH.
MPOEKTHBIN
3 O6bexTamu
npoQeCCHOHAIBHON
JESITEIIbHOCTH
BBIITYCKHHKOB IT0
OCHOBHOU
o0OpazoBaTenbHON
porpaMme
«IKCTIEpUMEHTAIIbHBIE
UCCJICIOBAHUS U
MO/JICIIUPOBAHHE
(byHIaMeHTaNbHBIX
B3aUMOICVCTBUIN
SBIIIOTCS: aTOMHOE
PO, HIIEMEHTAPHBIE
YaCTHUIIbI U I1J1a3Ma,
razoo0pasHoe u
KOHJCHCUPOBAHHOE
COCTOSIHUE BEIIIECTBA,
Ja3epsl U X
MIPUMCHCHHS,
YCKOPUTENH
3apsKCHHBIX YaCTHII,
COBpeMEHHas
DIIEKTPOHHAS
CXEMOTEXHUKA,
AJIEKTPOHHBIE CHCTEMBI
SANIEPHBIX U PUBHUECKUX
YCTaHOBOK, CHICTEMBbI
aBTOMAaTHU3HPOBAHHOTO
YIPAaBIICHUS SICPHO-
buznueckuMu
YCTaHOBKaMH,
pa3paboTKa SAepHBIX U
buznIecKkux
YCTaHOBOK, TEXHOJIOTUU
MIPUMEHEHUS PUOOPOB
Y YCTAHOBOK JIJIsSt
perucTpamnuu
U3IyYeHUH, pa3eeHus
W30TOITHBIX U
MOJIEKYJISIPHBIX CMeceid,
a TaK)Ke aHaIM3a

[IK-4 [1] - CiocobeH k
pacuery u
MPOCKTHUPOBAHUIO
3JIEMEHTOB CHCTEM B
COOTBETCTBHUHU C
TEXHUIECKUM
3aJJaHKEM,
TpeOOBaHUSIMU
0e30MacHOCTH U
npunuunamu CDIO

Ocnoesanue:
[IpodeccronanbHbIit
craugapt: 40.011

3-1IK-4[1] - 3naTh
THUTIOBBIE METOJIUKH
MJITAHUPOBAHUS U
MIPOCKTUPOBAHUS
CUCTEM ;
V-TIK-4[1] - ymeTtb
HCII0JIb30BaTh
CTaHJapTHHIC
CpeacTBa
aBTOMaTH3AIH
MIPOEKTUPOBAHMUS;;
B-TIK-4[1] - BnageTs
METOJaMu pacuera u
MIPOCKTUPOBAHUS
JIeTaJIe U y3JI0B
puOOpoB U
YCTaHOBOK B
COOTBETCTBUU C
TEXHUYECKUM
3aJlaHuEM ,
TpeOOBaHUSAMU
0€30MacHOCTH U
npuHiunamu CDIO




npou

4 Opranu3anusi 3a1uThI
00BEKTOB
WHTEJIEKTYalbHOM
COOCTBEHHOCTH U
pEe3yNbTaToOB
HUCCIIEJOBAaHUN U
pa3paboTok Kak
KOMMEPYECKOU TaTHBI
TIPENPUSITHS,
opraHu3zaius padounx
MECT, UX TEXHUYECKOe
OCHAIIICHHE,
pa3MenieHue
TEXHOJIOTHYECKOTO
000pyI0BaHUs;
KOHTPOJIb 32

BEILIECTB,
paguamoHHOe
BO3JECHCTBHE
MOHU3HPYIOIUX
M3IIy4eHUI Ha YeoBeKa
1 OKPY’KAIOIIYIO Cpery,
paauanuoHHbIE
TEXHOJIOTHH B
MEJULIMHE,
MaTeMaTUYECKHe
MOJEIH JJIst
TEOPETHYECKUX,
AKCIEPUMEHTAIIbHBIX U
MIPUKJIIATHBIX
HCCJIEIOBAHUN SIBIICHUM
Y 3aKOHOMEPHOCTEH B
obnactu (HU3HKH sizpa,
YaCTHI, TJIa3MBbl,
ra3o00pa3HoOro u
KOHJICHCHPOBAaHHOTO
COCTOSIHMSI BEIIECTBA,
pacrpocTpaHeHus U
B3aUMOICUCTBUS
W3IIyYCHUS C
00BEKTaMH JKHBOH H
HEXUBOU IIPUPOBL,
JKOJIOTMYECKHUI
MOHUTOPUHT
OKpY>Karollen cpebl,
obecrieueHne
0€30MacHOCTH SACPHBIX
MaTepuaioB, 0OHEKTOB
Y YCTaHOBOK aTOMHOM
MIPOMBIIIIICHHOCTH U
SHEPTeTUKHU.

4 O0beKTaMu
npoQeCCHOHAIBHON
JESTEIbHOCTH
BBIITYCKHHKOB T10
OCHOBHOM
o0pa3oBaTeNLHOM
mporpaMme
«IKCTIEpUMEHTAIIbHBIE
UCCIIETIOBAHUS U
MOJICTTUPOBAHUE
byHIaMeHTaNbHbBIX
B3aUMOJICVCTBUIN
SBIIIOTCS: aTOMHOE
SIPO, DJIEMEHTAPHBIC
YaCTHUIIbI U I1J71a3Ma,
razoo0pasHoe u

3BOJICTBEHHO-TEXHOJIOTUUECKUN

[TIK-6 [1] - Ciocoben k
KOHTPOJIIO COOTIOICHUS
TEXHOJIOTHYECKOM
JMCIUTLTHHBIL 1
00CITyKUBaHUS
000py10BaHUS

Ocnosanue:
[IpodeccuonanbHbIit
craugapt: 40.011

3-1IK-6[1] - 3HaTh
TEXHHYECKUE
XapaKTePUCTHKU U
TIPUHITAITBI
0€e301IacHOTO
o0cmy)KMUBaHUs
TEXHOJIOTHYECKOTO
000pyI0BaHUA ;
V-IIK-6[1] - ymetb
KOHTPOJIHPOBATH
coOroieHne
TEXHOJIOTHICCKOM
JUACIUTUIMHEL U
o0cmyXKHBaHUe
000pyI0BaHUs;
B-TIK-6[1] - BnageTh




co0uroIcHEM
TEXHOJOTUYECKON
JTUCIUILTAHBI U

o0cIy )KHuBaHUE
TEXHOJIOTHYECKOTO
o0opyI0BaHNS;
METPOJIOTHIECKOe
oOecrnieyeHue
TEXHOJIOTHYECKHUX
MPOLIECCOB,
WCIOJIb30BaHUE
THTIOBBIX METOJ/IOB
KOHTPOJISI KauecTBa
BBIITyCKaeMOM
MPOIYKINH; ydacTue B
paboTtax mo 0BOAKE U
OCBOCHHUIO
TEXHOJIOTHYICCKHIX
MIPOLIECCOB B X0OJI€
MTOATOTOBKH
MIPOU3BOJICTBA HOBBIX
YCTaHOBOK, MPUOOPOB U
CUCTEM; HaJa/Ka,
HAaCTpOMKa,
pEryIupoBKa U
OTIBITHASI IPOBEPKA
o0opy0BaHus U
MIPOrPaMMHBIX CPEJICTB;
MOHTaK, HaNaJKa,
WCIIBITAHUS U c/1avya
paboT B HEOOXOAUMBIE
CPOKH 33aKa34HKy

KOHICHCUPOBAHHOE
COCTOSIHHE BEIlleCTBa,
Ja3epsl U UX
MIPUMEHEHHUS,
YCKOPUTENH
3apsSKEHHBIX YaCTHII,
COBpEMEHHas
AIIEKTPOHHAS
CXEMOTEXHUKA,
AIIEKTPOHHBIE CUCTEMBbI
SAJICPHBIX U PU3NUECKUX
YCTaHOBOK, CICTEMBbI
aBTOMATHU3MPOBAHHOIO
YIpaBJIeHUS sIAEPHO-
¢bu3nuecKkuMu
yCTaHOBKamH,
pa3paboTKa sAepHbIX U
buznyecKux
YCTaHOBOK, TEXHOJIOTUU
MIPUMEHEHUS MPUOOPOB
Y YCTAHOBOK JUISI
perucrpanuu
U3IIyYEHUH, pa3JeeHus
M30TOIHBIX U
MOJIEKYJISIPHBIX CMECEH,
a TaKKe aHaIM3a
BELIECTB,
paaualnroHHOe
BO3JICHCTBUE
MOHM3UPYIOLINX
U3IIy4YEHUH Ha YeJI0OBEKa
U OKPY’KaIOIIYIO Cpeny,
paavanvoOHHbIE
TEXHOJIOTHH B
MEIULINHE,
MaTeMaTHYeCKHe
MOJIETH ISt
TEOPETUYECKUX,
DKCIEPUMEHTAJIbHBIX U
MIPUKIIATHBIX
HUCCIIEJOBAaHUH IBIICHUN
Y 3aKOHOMEPHOCTEN B
obnactu (HU3HKH sipa,
YacTHLL, TUIa3MBbl,
ra3o00pa3Horo u
KOHJIEHCUPOBaHHOI'O
COCTOSIHMSI BEILIECTBA,
pacnpocTpaHeHHs U
B3aMMOJEHCTBUSA
U3ITy4YEHUs C
00BbEKTaMU JKUBOH U
HEXUBOU IIPUPOIBL,

MCTOAaMH KOHTPOJIA,
MTPOBEPOK H
WCTIBITAHUN CUCTEM U
HaBbIKaMU BBIABIICHUS
HEUCIIPABHOCTEN B
pabote 000pyIOBaHHS




JKOJIOTUYECKUN
MOHHUTOPHHT
OKpY>KaloIen cpeapl,
o0ecrnieueHue
0€30MacHOCTH SACPHBIX
MaTepuajoB, 0ObEKTOB
U YCTaHOBOK aTOMHOI
MMPOMBIINIJICHHOCTH U
HHEPIeTUKHU.

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nenn
BOCIIUTAHUSA
[IpodeccronanpHOE
BOCIIMTAHUC

[Ipodeccuonanshoe

BOCIIMTaHHUC

3amaun BocriuTaHus (KOx)

Co3pnanue ycinoBuid,
o0ecreunBaroIInX,
(hopMHUpOBaHKE YyBCTBA TUIHOU
OTBETCTBEHHOCTH 32 HAy4HO-
TEXHOJIOTHYECKOE Pa3BUTHE
Poccun, 3a pe3ynbpraTsl
HCCIICIOBAHUH U UX TOCIICACTBUS
(B17)

Co3nanue ycioBHid,
o0ecreynBaroInX,
(dbopMupoBaHue
OTBETCTBEHHOCTH 3a
npo¢eCCUOHAIBHBIN BBIOOD,
npodeccuoHansHOE pa3BUTHE U

BocnuratenbHBIN TOTEHITAAT
JTUCIUTUTNH

1.Mcnonp30BaHnE BOCIUTATENBHOTO
MOTEHIMaNa TUCIUILIAH
poeccuoHaNTbHOTO MOAYJIS IS
(hopMUPOBaHUS YyBCTBA TUTHON
OTBETCTBEHHOCTH 3a JJOCTHKEHHE
nuaepctBa Poccuu B Bemymx
HAyYHO-TEXHUYECKUX CEKTOpax U
(byHIaMEHTaIBHBIX UCCIECIOBAHUIX,
00ecneunBaoIIUX €€ SIKOHOMUYECKOE
pa3BUTHE U BHEIIIHIOK 0€30M1acHOCTb,
MOCPEACTBOM KOHTEKCTHOTO O0Yy4EHHUS,
00CYKJIEHUS COLUATBHON U
MPaKTUYECKOM 3HAYUMOCTH
pe3yJIbTAaTOB HAYUHBIX UCCIIEOBAaHUMN
Y TEXHOJIOTUYECKUX pa3paboToK.
2.Mcnonb30BaHuE BOCIUTATENHHOTO
MOTEHIMAa TUCIUIUINH
pohecCHOHATBEHOTO MOAYJIS ISt
(hopMHUPOBaHMSI COLTUATTEHOM
OTBETCTBEHHOCTH YUEHOTO 3a
pe3yJIbTaThl HCCIIEI0OBAHUNA U HX
MOCJIE/ICTBUS, Pa3BUTHUS
HCCTIE0BATEIIbCKUX KAaYeCTB
MOCPEACTBOM BBHITIOJTHEHHSI Y4eOHO-
HUCCIEI0BATEIbCKUX 3aIlaHuM,
OpUEHTHUPOBAHHBIX HA U3YUYEHUE U
MIPOBEPKY HAYUYHBIX (DAKTOB,
KPUTHYECKHI aHAN3 MyOInKauuii B
npo¢eCCHOHAIBHON 00J1acTH,
BOBJICUEHUS B peaibHbIC
MEXIUCITUTITMHAPHBIC HAYIHO-
HCCIIEA0BATENIbCKUE TTPOEKTHI.
Hcnonws3oBaHne BOCIUTATEILHOTO
MOTeHIMaNa IUCLIUILIUH
pohecCuoHATBbHOTO MOAYJIS ISt
(GhOopMHUPOBaHUS y CTYICHTOB
OTBETCTBEHHOCTH 3a CBOE
npodeccroHanbHOE pa3BUTHE




[Ipodeccrnonanshoe
BOCIIUTaHHE

[IpodeccuonansHOE
BOCIIUTAHHE

npodeccuoHaNbHbIC PEIICHUS
(B18)

Co3znanue ycioBHid,
o0ecreynBaroInX,
(hopMHpOBaHNE HAYYHOTO
MHPOBO33PEHUS, KYIbTYPbI

IMIOMCKa HECTAaHAAPTHBIX HAYYHO-

TEXHUYECKUX/TIPAKTHUECKUX
peneHnil, KpUTUIECKOTO
OTHOILIEHHUS K UCCIIEI0BAaHUAM
JHKeHay4Horo Tojka (B19)

Co3znanue ycioBui,
o0eCIeYnBarOIIUX,
(bopMHEpOBaHUE KYIbTYPHI
sepHoi 6e3omacHocTr (B24)

MIOCPEJICTBOM BBIOOpaA CTYJJCHTAaMHU
WHIWBUTyTbHBIX 00pa30BaTEIbHBIX
TPaeKTOPHUI, OPraHU3aluU CUCTEMBbI
OOIIEeHUsT MKy BCEMHU YUYaCTHUKAMHU
00pa30BaTeNLHOTrO MpoIlecca, B TOM
YHCJIE C UCIOJIb30BAaHHEM HOBBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHIA.

1. Mcrnionp30Banne BOCIIUTATEIILHOTO
MOTEHIIUAaJa TUCIUTUINH/TIPAKTUK
«HayuHo-uccrnenoBaTenbckas padoTay,
«IIpoextHas npaxktuka», «Hay4yHslii
CEMUHAap» IS

- opmupoBaHUS TOHUMAHUS
OCHOBHBIX TIPHHIIUIIOB M CTIOCOOOB
Hay4YHOT'0 IMO3HAHUS MUPA, PA3BUTHUS
HCCIICI0BATEILCKUX KAaYeCTB
CTYJIEHTOB ITOCPEJICTBOM UX
BOBJICYCHHS B UCCJICIOBATEIILCKUE
MPOEKTHI MO 00IACTSIM HAay4HBIX
ncciaenoBanuii. 2. Mcronp3oBanue
BOCIIUTATEILHOIO IIOTCHIIMANA
mucuuiiuH "Vctopust Hayku u
unxenepun", "Kpurnueckoe
MBIIJICHUE U OCHOBBI HAYYHOU
KoMMyHuKanuu'", "BBeaenue B
cnenuaibHoCcTh", "HayuHno-
uccienoBaTenbckas pabora',
"Hayunblit cemunap" mis:

- (opmupoBaHus ciocoOHOCTH
OTJIETISITh HACTOSIIIINE HAYYHBIC
HCCIIEA0BAHMS OT JHKEHAYUYHBIX
MOCPEJICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHSATUN U PETYISIPHBIX
Oecen;

- (opmupoBaHUST KPUTHUYECKOTO
MBIIICHUS, YMEHUS pacCMaTPUBATh
pa3nyHbIe UCCIEOBAHUS C
AKCIIEPTHOMN MO3UIUHU TTOCPEICTBOM
0OCYXJIEHHS CO CTYJEHTaMH
COBPEMEHHBIX UCCIICIOBAHUM,
HUCTOPUUYECKUX MPEANOCHIIOK
MOSIBJICHUS T€X WJIM UHBIX OTKPBITHUH U
TEOPHUH.

1.Mcnionp30BadHre BOCIUTATEIILHOTO
MoTeHIIHaNa 0JIOKa

PO eCCUOHABHBIX AUCIUIUIAH TS
(dbopMUpOBaHUS YyBCTBA TUYHON
OTBETCTBCHHOCTH 3a COOJIIOICHNUE
SIIEPHOW U paAUalIMOHHON
0€30I1aCHOCTH, a TaK)Ke COOII0ICHHE
roCyJapCTBEHHBIX U KOMMEPYECKUX
taiin. 2.Mcnonn3oBaHue




BOCIUTATEIHHOTO MOTEHIINANA
CoJZIepKaHUs YIeOHBIX TUCIUILIINH
«AKTyaabHbIC TIPOOIIEMBI
skcruryarauu ADCy», « OCHOBBI
HKOJIOTHUECKOH O€30MacHOCTH B
SIIEPHOM dHEpreTuKe», « CUCTEMBbI
paalliOHHOTO KOHTPOJISDY JIst
(dhopMHUpOBaHHE TUIHOU
OTBETCTBEHHOCTH 3a COOJIIOICHUE
9KOJIOTUYECKOHN U PAMALIMOHHON
0€30MacHOCTH OCPEICTBOM U3yUCHHS
OCHOBOTIOJIATAIONINX IOKYMEHTOB TIO
KYJIbTYpE SIIEpHOM 6e301acHOCTH,
paszpaboranasix MAT'ATO u
POCCUICKMMHU PEryIUPYIOLIUMHU
OopraHamu, HOPM U TIpaBWII 00paeHHUs
C paAMOaKTUBHBIMU OTXOJaMH U
SICPHBIMU MaTepHaIaMH.
3.Mcnonb30BaHue BOCIUTATEILHOTO
MOTEHIIMAJa YIeOHBIX AUCIUTUINH
«KOHTpOIb ¥ TMAarHOCTHKA SAEPHBIX
HHEPTEeTUYECKUX YCTaHOBOKY,
«HazgexxHocTh 060py10BaHHS AaTOMHBIX
PEaKTOPOB ¥ YIPABICHUE PUCKOM,
«be3onacHOCTb AepHOrO TOIUIMBHOTO
LUKy, «SIAepHbIe TEXHOJOTUU U
AKOJIOTHS TOTUTMBHOTO IUKJIa» IS
(hopMHUpOBaHMS TUYHOMN
OTBETCTBEHHOCTH 3a COOJIIOICHHE U
oOecrieueHre KnOEpOE30MacCHOCTH 1
nH(GOPMaIMOHHON 6€30MacHOCTH
00BEKTOB ATOMHOW OTPACIIH Yepe3
M3y4eHHe BOIPOCOB OPraHU3aINH
nH(pOpMaIIMOHHOM 0€30MacCHOCTH Ha
00BEKTax aTOMHOM oTpaciuy,
OCHOBHBIX IPUHITUIIOB TIOCTPOCHUS
cucrembl ACYTII sinepHBIX 0OBEKTOB,
METOOB 3aIIUTHI U XPAHEHUS
nH(pOpMaIIUU, TPUHIIUTIOB MTOCTPOSHUS
TITyOOKOAIIICTIOHUPOBAHHON M THOKOM
CUCTEeMBI 0€30TaCHOCTH SAEPHO-
bu3nIecKux 0OBEKTOB.
4.Mcnonb30BaHHe BOCTUTATENEHOTO
MOTEHIMAa COAEPKaHus OJoKa
TUCIUILTUH «DKOIOTUs», «CHCTEMBI
panuanmoHHOTr0 KOHTPOIIsD», «OCHOBBI
HKOJIOTMYECKOI 0€30MacHOCTH B
SIEPHOM SHEPrETUKE» IS
(dbopMUpOBaHUS OTBETCTBEHHOMN
9KOJIOTUYECKOHN NO3ULIUN
MOCPEACTBOM U3YYEHHUS BOIIPOCOB
o0ecIeYeHrs1 TAKOTO YPOBHS




6e3onacuoctu ADC, pu KOTOPOM
BO3/ICHICTBHE HA OKPY’KAIOIIYIO CPEy,
o0ecrieunBaeT COXpaHeHHE TIPHUPOTHBIX
CHCTEM, MOJTICP)KAHUE HX
LEJIOCTHOCTHU U
AKHU3HEeoOecreunBaroIUX QYHKIIHH,
4yepe3 pacCMOTPEHHE BOIPOCOB
panuamoOHHOTO KOHTPOJIS TIPH
3aXOpOHEHHH U MEePepaOOTKH SAECPHBIX
OTXOIOB, BOITPOCOB 3aMBIKAHHUS
SZICPHOTO TOIUTMBHOTO IIHKJIA.

S. CTPYKTYPA U COJEPKAHUE YYEFHOMN TUCIUATLINHBI

Pazgensl yqe6H0171 JUCIHUIIIIMHBI, KX 06’LCM, CPOKH U3YUCHU U (I)OpMLI KOHTPOJIA:

ILIT

HaumenoBanmue
pasaesa yueOHo
AUCHMILINHBI

Henenn

Jlexknuu/ Ilpaxr.
(cemmuHapsw! )/
JlaGopaTopHbIe
padoTsbl, yac.

KOHTPOJIb (popma*,

Oo0s13aT. TeKyIIMI
HegpeJIs)

MaxkcumMaJabHBINA
0aJi1 3a pazgea™*
ATTecTanusa
pasaeaa (popma*,
HeJieJst)
HNuauxkaropsl
0CBOCHHUSA
KOMIOATAHIINIL

7 Cemecmp

DyHIaMEeHTaIbHbIE
ACIIEKTBI ¢buzukn
MIOOHOB KOCMHYECKHX
JIy4den

8/8/0

Kn-8

~
[\
(9]
~

[\
(9
¢
=
A

KH-8

[IpuknagHpie  acHEKTHI
bu3uKu MIOOHOB
KOCMUYECKUX JIyyen

9-16

8/8/0

Kn-16
(25)

25 KH-16




3-TIK-

V-
I1K-4,
B-
I1K-4,
3-TIK-

V-
I1K-6,
B-
I1K-6

Umoeo 3a 7 Cemecmp 16/16/0

50

KonTpoabHbie
Meponpusitusi 3a 7
Cemectp

50

V-
TIK-6,
B-
TIK-6

* — COKpallleHHOe HauMeHOBaHKe (POPMBI KOHTPOJIA

** — 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
KN KonTposb no nroram
3 3ager
KAJIEHJIAPHBIN IVIAH
Henen | Temsl 3ansaTuii / Coagep:xkanue Jlek., | IIp./cem. | JIa6.,
U yac. , yac. yac.
7 Cemecmp 16 16 0
1-8 PDyHaaMEHTAJbHbIC ACTIEKThI (PU3UKH MIOOHOB 8 8 0
KOCMHYECKHX Jydei




XapaKTepucTHKH MIOOHOB

Bcero ayiuTopHbIX 4acoB

CrannaptHas Moaens pusuku yactui. Victopust OTKpBITHS 2 | 2 | 0
MiooHa. OCHOBHBIC (PU3MUECKHE XapaKTEPUCTHKU MIOOHA. Ownnaitn
Poxnenune, B3aMMOJEHCTBHS M pacia. 0 | 0 | 0

3-4 B3aumoaeiicTBre MIOOHOB ¢ AaTOMaMHU U S/IPAMH Bcero aynutopHsix 4acoB
[Tonspu3zanus, Bo30yXIeHUE U HOHU3ALIMSA aTOMOB. YTIpyroe u | 2 |2 [0
HEYIpYyroe paccesiHue, TOpMO3HOE U3ITyueHue, 00pa3oBaHue Omnunaiin
3IEKTPOH-TIO3UTPOHHBIX Nap. MHOrOKpaTHOE paccesiHue. 0 0 0
[ToTepu sHEpruM 1 MPoOET MIOOHOB B BEIIECTRBE.

5-6 IIpoueccsl reHepanMu MIOOHOB B KOCMHYECKHX JIy4ax. Bcero ayiutopHbIX 4acoB
MeToabl H3MepeHUs JHEPIUU MIOOHOB 2 | 2 | 0
OO6pazoBaHnue MIOOHOB B KOCMUYecKHX Jy4dax. Otpuniatenbubie | QOunaitn
M1 II0JIOKUTEIIbHBIE MIOOHBI B aTMOC(bepe, 3apsAO00BOC 0 0 0
OTHOLIEHUE. DHEPreTUUECKUI CIEKTP U YII0OBOE
pacnpeziesieHne MIOOHOB B aTMoc(epe U MO/ 3eMIIEH.

AnpOenHbie MIOOHBI. MIOOHHBIE AETEKTOPHI (CUCTUHKH,
YEPEHKOBCKHE BOJIHBIE IETEKTOPHI, TPEKOBBIE JETEKTOPHI U
ap.). MeTtoibl u3MepeHus: YHEPTUH MIOOHOB: MarHUTHBIH
CHEKTPOMET]P, KpHUBas MOTJIONMICHHUS, KAJIOPUMETD, TAPMETP.

7-8 HccaenoBanue mwoHoB B coctaie IIIAJI. CoBpemenHble Bcero ayIuTOpHBIX 4acoB
(pynnameHnTanbHbIe IPOOJIEMBI H 321a4H 2 | 2 | 0
DHepreTu4ecKue, NpOCTPAHCTBEHHBIE U YTJIOBbIE Ownunaitn
XapaKkTepUCTUKH MIOOHHOW KOMITOHEHTHI LIIAJL. Brusiaue 0 0 0
MarHUTHOTO N0JiA 3eMJIM Ha MPOCTPAHCTBEHHOE
pacmpeneneHre MIOOHOB. ['pyniibel MEOOHOB. CIIEKTPBI
JIOKAJIbHOM MIIOTHOCTH MIOOHOB. HabmioieHne n30bITKa
MIOOHOB — “MIOOHHAas 3arajka’”’. CBsS3b MIOOHOB C
SHEPTreTUYECKUM CIEKTPOM, MACCOBBIM COCTaBOM MEPBUYHBIX
KOCMHYECKHUX JIy4ei, C TapaMeTpaMu aJIpOHHBIX
B3aUMOJIEUCTBUN. MIOOHBI CBEpXBBICOKMX dHEPTHUM.

9-16 IMpuxkiaagnapie acneKkTbl (PU3UKH MIOOHOB KOCMUYECKHX 8 8 0
Jydeit

9-10 Bapuanum MIOOHOB KOCMHYECKHX JIy4ei Bcero ayiutopHbIX 4acoB
Perynsipubie (CyTo4HbBIE, CE30HHBIE U T.[I.) U CIIOPaJAUUYECKUE 2 | 2 | 0
Bapualliy, BeI3BaHHBIE Mporieccamu Ha CosHile, B renuocdepe, | Onmnaiin
marautocgepe u armochepe 3emiu. BonHoBbIe npo1eccHl. 0 0 0
AHu3oTponus noroka MooHoB KJI u ee npuynHbI: MAarHUTHOE
nosie 3eMJIu, MEXIUIAaHETHOE MarHUTHoe 1oJje. Bapuaruun
AQHU30TPOIHH U €€ MPUINHBL: TUHAMUYECKHE TPOLECCHI B
renmocdepe, marauTocdepe u atMmochepe 3eMitH.

11-12 | MereopoJsiorudyeckue 3¢¢eKThbl B IOTOKE MIOOHOB B Bcero ayutopHbIX 4acoB
atmocdepe 2 |2 [0
bapomerpuueckre ko3¢ HULIMEHTHI TOTOKA MIOOHOB. Omnunaitn
TemnepatypHbie KO3((OUIUEHTHI TOTOKA MIOOHOB Pa3IUYHBIX | () 0 0
sHepruil. U3yueHne akTUBHBIX aTMOC(EPHBIX MPOLIECCOB
JIOKaJIBHOTO Xapakrepa. ATMocdepHbie (POHTHI, yparaHsl,
rpo3bl. MexaHu3Mbl BO3JEHCTBHS aTMOC(HEPHBIX
ANEKTPUUECKUX MOJIEH Ha XapaKTePUCTUKHU MOTOKA MIOOHOB.

MI00HBI B I'po3ax.
13- 14 | MiooHHasi IMATHOCTHKA 0OKOJI03€MHOI'0 NPOCTPAHCTBA. Bcero aynutopHsix 4acoB

MOHHMTOPUHT KOCMUY€ECKOI MOro/bl
MIOOHHBIE TEJIECKOIBI, MHOTOHAIIPABIECHHbIN MIOOHHBIN

2 | 2 | 0

Ownaiin




TEJIECKOII, MIOOHHBIE TOA0CKOMbI. OCHOBBI aHAJINU3a
HECTAallMOHAPHBIX BPEMEHHBIX PAIOB SKCIIEPUMEHTAIBHBIX
naHHbIX (Pyphe, BEUBIET U JIp.), 0COOCHHOCTH. MeTo
MIOOHHOW JUAarHOCTHUKHU OKPYKAIOIIEro MPOCTPAHCTBA — HOBOE
HAIpaBIICHUE MCCIIEAOBAHUN B COTHEYHO-3eMHOM (pr3HKe.

15-16

MiooHHbIe T010CKONIbl. MIOOHHAasi TOMOTrpadusi.
IlepcrniekTHBBI NPUKJIAJIHBIX HCCJIE0BAHUI MOTOKA
M00HOB KJI

OCHOBHbIE XapaKTEPUCTUKU MIOOHHBIX TogockonoB TEMIT u
YPAT'AH. Matpuussiii hopmaT npencraBieHuss ”HPOpMaIuu.
MIOOHHBIE CHUMKH U MX BpeMEHHbIE psifbl. MIOOHOTpaMMBbI
COJIHEUHBIX, TeTNOC(HEPHBIX, MATHUTOC(HEPHBIX U
aTMOC(EepHBIX MPOoIecCcoB. [I[pUHINUITEI MIOOHHOH TOMOTpagHH.
Tomorpadus ckprITbIX 00BEKTOB. [lepcreKTUBBI PUKIIAAHBIX
uccaeaoBanuii noroka MpoHoB KJI.

Bceero AYAUTOPHBIX YaCOB

2 |2 [0
Omnuiaiig
0 0 0

COKpaH_IeHHLIC HaMEHOBAaHUS OHJIAHH OMIIMH:

Oo6o03na | [Tos1HOe HaMMeHOBaHME
YeHue
oK DJIEKTPOHHBIN KypC
IIM [TOTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBEIE JICKIIUU
BM Buneo-marepuanst
AM Aynmo-marepualsl
[1p3 [Ipe3enTanmu
T Tectbl
OCM DIEeKTPOHHBIE CIPABOYHBIE MATEPUAJIbI
4@ HMHTEepakTUBHBINA CANUT
6. OBPA3OBATEJIBHBIE TEXHOJIOTUH

3ansaTus no aucuuiuinHe «Pu3nka MIOOHOB KOCMHUYECKHUX JIydeil» MPOXoJsaT B popMe JIeKIui

" MPAKTUICCKUX 3aHATHH C UCITOJIE30BAHUEM COBPCMCHHBIX CPEACTB MYJIbTUMEIHA U HHTCPAKTUBHBIX

TexHonoruil. CamocTtosTenbHas paboTa CTYJI€HTOB MPeayCMaTpUBAET MPEIBAPUTEIbHYIO OATOTOBKY

IO TEMATHUKE 3aHATHH.

7.

®OH/J OHEHOYHBIX CPEJICTB

DoHJ OLIEHOYHBIX CpCACTB 11O NUCLUILIIMHC obecneyuBaeT IIPOBEPKY OCBOCHUS IJIAHUPYCMBbBIX

pe3ynbTatoB 00ydeHus (KOMMETEHIMM M MX WHIUKATOPOB) MOCPEICTBOM MEPOMPHUSITHN TEKYIIETO,
pyOeKHOrO U IPOMEKYTOUHOTO KOHTPOJIS IO JTUCIIUILIHHE.

CBs3p Mexny (opMHUpPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIpe/iCTaBjIeHa B CIEAYIOLIEeH Tabnuie:

KOMHeTeHHI/Iﬂ HH}]HKaTOPLI 0CBOCHUSA ATTeCTaIII/IOHHOC MeponpusaTue
(KII 1)
TK-3 3-TIK-3 3, KU-8, KU-16, Kii-8, Ki1-16
V-TIK-3 3, KU-8, K1-16, Ki-8, Kii-16




B-IIK-3 3, K-8, K1-16, Kn-8, Kn-16
I1IK-4 3-11IK-4 3, K-8, KH-16, Ki-8, Kn-16

VY-11K-4 3, K1-8, K1-16, Kn-8, Kn-16

B-IIK-4 3, K1-8, K1-16, Kn-8, Kn-16
[1K-6 3-1IK-6 3, K-8, KU-16

VY-1IK-6 3, K-8, K1-16

B-IIK-6 3, K-8, KH-16

HIxkanbl oeHKH 00pa3oBaTeIbHBIX JOCTHKEHHU I

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMaJILHOrO Oajlla BKIIOUYMTENLHO. MTorosas arTrecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
OaJUIbHOM ILIKaJe U MpeAcTaBiseT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IIPU BBINOJIHEHUU
3aJJaHU{ B paMKax TEKYILEro ¥ MPOMEKYTOUHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUU CO CIEAYIOIICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHuUs K YPOBHIO OCBOCHHIO
0aJLIoB OaJJILHOM IIIKaJIe ECTS Y4eOHOU JUCITUTIITUHBI

OHCHKa «OTJIMYHO» BBICTABJIISICTCS
CTYACHTY, €CJIM OH I‘J'Iy6OKO " IPOYHO
YCBOMWJI IPOrPaMMHBIN MaTepua,
HUCYECPIBIBAOIIE, MMOCIICA0BATCIIBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
n3jaract, yMeCT TCCHO YBA3bIBATH
TEOPHIO C MPAKTUKOM, UCTIONB3YET B
OTBETE MaTepHuait MOHOTpadUIecKon

JIUTEPATYPHI.
85-89 B OreHKa «XOpOIIOY» BBHICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HACT

Marepua, TpaMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio
70-74

65-69 O1LeHKa «yIOBJIECTBOPHTEIBHO

BBICTABIISICTCS CTYJICHTY, €CIIM OH HMECT
3HAHHMS TOJILKO OCHOBHOTO Marepuala,
3- HO HE YCBOWJI €ro JeTajei, 10mycKaeT
60-64 «y0081€mMEOPUMETILHOY E HETOYHOCTH, HEZIOCTATOUHO NTPABHIIbHBIC
(opMyITMPOBKH, HAPYIICHUS
JIOTUYECKOH MOCIIE0BATEIBHOCTH B
M3JI0)KeHHU IPOrPaMMHOI0 MaTepHaJIa.

O1eHKa «HEYIOBIETBOPUTEIBHO»
BBICTaBJIACTCA CTYACHTY, KOTOpBIfI HEC
3HAET 3HAYUTEIbHOU YacTH
MPOrpaMMHOI0 MaTepuaa, JOMyCKaeT
Hinke 60 2- F cymecTBeHHble ommmOku. Kak mpasuno,
KHEYO0BIIeMBOPUMETLHOY OLIEHKA «HEYIOBIETBOPUTEIHLHOY
CTaBUTCS CTYJCHTaM, KOTOpbIE HE MOTYT
MIPOJOJKUATE 00yUeHue Oe3
JOITIOJTHUTCIIBHBIX 3aHATHHI 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.




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

OCHOBHAA JIMTEPATYPA:

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

2. 91 K 93 Kypc ¢uzuku T. 3 KBanroBas ontuka. ATomHas pusuka. dusmka tBepaoro tena. Ousnka
aTOMHOTO s1/1pa U 3JIEMEHTApPHBIX YacTHll, : , 2022

3. DU D 41 DxcnepumenTanbHblil kKommiekc HEBO/I : monorpadus, Mocksa: HUAY MUOU, 2022

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.1 C20 Beenenue B pusuky Mukpomupa. Ousmka qacTuil v siaep : yaeOHoe mocoOue st By30B,
Mockaa: JIubpokom, 2012

2. OU K96 Metoibl perucTpanuy U3Iy4eHuil (MTOroBOe 3aHATHUE) : JIAOOPATOPHBIN MPAKTUKYM,
Mockpa: HUAY MUDU, 2015

3. O M98 MrooHHas TuarHocTuka MarHuTocepsl 1 aTMoc(epsl 3eMIIH : 1a00paTOPHBIA
MPaKTUKYM: ydeOHoe mocobue ais By30B, Mocka: HUAY MUDU, 2014

ITPOTPAMMHOE OBECITIEYEHUE:

CrenuaibHOE IPOrpaMMHOE 00ecTieYeHHE He TpeOyeTcs

LMS 1 UHTEPHET-PECVYPCEHI:

1. Caiitr Hayuno-o6pazoBarensaoro 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. Moscow Neutron Monitor (http://cr(0.izmiran.rssi.ru/mosc/main.htm)
6. Hayunas snextponnas oubmmoreka eLIBRARY.RU. (http://elibrary.ru/)
7. Dnexrponnas 6ubanoreka HUSY MUOU (www.library.mephi.ru)
https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

Baxwneiimas 3amada gaHHOTO Kypca «DPu3nka MIOOHOB KOCMHYECKHX Jy4eil» — OBIIAJICHUE
COBPEMEHHBIMH METOJaMH M MOJIXO0JaMH, B KOTOPHIX MIOOHBI MCIOJb3YIOTCS B KaUeCTBE OCHOBHOIO
WHCTPYMEHTa, C LENbI0 pelleHUs Kak (QyHIaMEHTaIbHBIX MpoOJieM, TaKk W NPUKIATHBIX 3a7ad B
(u3MKe KOCMUYECKUX TTydeH.

OCHOBOIi 3TOr0 SBJISIOTCS 3HAHUS O CBOMCTBAX MIOOHOB, IpOIleccax I'eHepaluu B aTMocdepe,
pacmaze U B3auMojeHcTBUM C BemecTBOM. C OJHOH CTOPOHBI, HUCCIEIOBAHUE MPOCTPAHCTBEHHO-
HHEPreTUYECKUX XapaKTePUCTUK MIOOHHOW KOMMOHEHTH IITAJl mo3BONSIOT MONMyYaTh YHUKAIBHYIO
UHPOPMALIMIO O SAPO-SACPHBIX B3aMMOJICHCTBHSIX B 00JAacTH CBEPXBBICOKHX JHEPTUH, MOKa eIe
HEJIOCTYIHBIX YCKOPUTEIIbHOW TEXHHKE, 00 JHEPreTHYeCKOM CIEeKTpE M MacCOBOM COCTaBe
MEPBUYHOTO KOCMHUYECKOTO H3JIydeHus. YTo, B CBOIO ouepellb, aeT BO3MOXHOCTb HCKaTh HOBBIE
(u3nyeckre Mmpouecchl (COCTOSHUS MAaTE€PHH), OCYLIECTBIIATH MPOBEPKY THIIOTE3 O MPOUCXOKIACHUH,
YCKOPEHUU U pacIpOCTpaHEHWH KOCMHYECKHX JIydel B Hamieil ['anakTuke u Bo Beenennoii B nemgom. C
Jpyroi, M3y4yeHHe MpPOCTPAHCTBEHHO-BPEMEHHBIX BapHallil MMOTOKA MIOOHOB KOCMHUYECKHX JIyden
(MIOOHHast JMAarHOCTHKA) SIBISIETCS B HACTOAIEe BpeMs OJHUM M3 Haubosiee IepCreKTUBHBIX
CIOCO0O0B TUCTAHIIMOHHOI'O MOHUTOPHHTA TMHAMUYECKHX MPOIIECCOB Kak B aTMocdepe 3emiu, Tak U B
OKOJIO3€MHOM TPOCTPAHCTBE (KocMmmueckoit moronbl) — Ha ConHile, B rennochepe u Maraurocdepe,
KOTOPBI MMeeT BakHEeHIIee 3HaueHwWe /Ui obecmedeHHs pabOTOCIIOCOOHOCTH pPAa3IUYHOTO pPOja
COBPEMEHHOM amapaTyphbl, a TAKKe 3A0POBBS JIFOJICH.

Jljig ycrientHoro 0CBOEHHUs Kypca, KOHEUYHO, HEOOXOUMbI cUcTeMaThdeckue 3aHsaTus. Ousnka
MIOOHOB KOCMHYECKHMX Jy4ell TIOCTOSIHHO pPa3BUBAETCs, IOSTOMY TpPYIAHO MOPEKOMEHIOBAThH
OmpeeNieHHbI Y4eOHUK — OCHOBY Kypca COCTABISIIOT JKCHEPUMEHTANbHBIE U TEOPETHUECKUE
UCCIICZIOBAHMsI, pE3yJabTaTbl KOTOPBIX MYOJUKYIOTCS B THEPUOJUUECKUX HAyUYHBIX H3/AaHUSX.
CrnenoBarenbHO, 3aJI0TOM YCIEIIHOTO OCBOCHUS JaHHOM JUCHUIUIMHBI SBISETCA PETYJISIPHOE
MOCEIICHUE 3aHATHH, KOHCIIEKTHPOBAHUE U MOCIEAYIOIas MpopadoTKa MaTepraa, BEIIIOJIHEHUE BCEX
naboparopHbeix pabor. Ocobasi poJib OTBOIUTCS CaMOCTOSITENIBHON padore cryaeHTOB. C Ielbio
yrayOneHus 3HaHui OyJleT MOJIE3HO M3y4yaTh JOIMOJIHUTENbHYIO JINTEpPATypy (B OCHOBHOM CTaTbH) C
WCIIOJIb30BAaHUEM PEKOMEHIOBAHHBIX TpenogaBareieMm MHTepHeT-pecypcoB. [lo 3aBepmieHnn Kypca
TpeOyeTcss HayuduThCs KpaTKo (OpMyIMpOBaTh pacCMOTpEHHbIE (DHU3MUECKHE 3aKOHOMEPHOCTH U UX
MIPUMEHEHHUS, YCIOBUS IPOBEJCHUS U PE3yIbTaThl 3KCIIEPUMEHTOB, JIEIaTh ObICTPhIE OLIEHKH HCKOMBIX
(u3MYeCKUX BEJIMYMH U aHATU3WPOBATH HX MPaBAONOJO0OHOCTh, B MOJHON Mepe (TEOpEeTUYECKU U
MPAKTUYECKH) OBJIA/IETh METOJIaMH MIOOHHOM TMarHOCTUKU.

11. YYEBHO-METOJIMYECKUE PEKOMEHIALIMHY JJISI MTPEMMOJIABATEJE

OcHoBHas 11eNb JJTaHHOTO Kypca «@PHU3MKa MIOOHOB KOCMUYECKHUX JIydel» — TO3HAKOMHTH
CTYACHTOB ¢ Han0oJIee HHTEPECHBIMU METO/IaMH U TTOIX0JJaMH, TJI€ MIOOHBI UCTIOJIB3YIOTCS B KAYECTBE
YHUKAJIbHOTO WHCTPYMEHTa MJIsi PEIICHUs aKTyalbHbIX (yHIAMEHTAJIbHBIX Mpo0ieM B o0jacTu
(GU3MKN KOCMHUYECKMX JIyuel, snepHOW (U3MKH, acTpO(U3MKM M MHOXKECTBA MPHUKIAIHBIX 3ajad,



CBSI3aHHBIX C MOHUTOPHHIOM aTMOC(EpHBIX MPOLECCOB Ha 3eMiie U KOCMUYECKON MOTObl, CEPhE3HO
BIIMSIIOIIUX Ha cepy )KU3HEASSITETLHOCTH JFOICH.

CHagana HeoOXOqUMO pa300paTh OCHOBHBIC XapaKTEPUCTHKH (CBOWCTBA) MIOOHA — Macca,
3aps], CIMH U T.J., MecTo B CTaHJapTHON MOJENM 3JE€MEHTApHBIX YacTHLl, PEaKkUuu POXKACHUA U
pacnaga. Oco0oe BHUMaHHE HAAO YJEIUTh OCHOBHBIM IIpOIIECCaM B3aUMOJEHCTBUS MIOOHOB C
aTomMamM (moJjsipu3anusi, Bo30YyXKJAE€HUE, MOHM3AlMs, HAIOMHUTb OCOOEHHOCTH IOBEAEHUS KPHUBOMN
MOHHU3aLUN) U sapamMu (YIpyroe U Heynpyroe B3auMOJAEHCTBHSI, TOPMO3HOE U3JlyueHHe, 00pa3oBaHHe
JIEKTPOHHO-TIO3UTPOHAX Map, HmpuBecTH Auarpammbl deliHMaHa, 0O0CYAUTH 3aBUCHUMOCTU CEYEHHH
9THX IPOLIECCOB OT 3HEPIHM), PACCMOTPETH IOTEPU SHEPrUM MIOOHOB IIPU IMPOXOXKIECHUHU 4Yepe3
BELIECTBO (M COOTHOLIEHUE I Pa3HBIX MPOLIECCOB).

Hanee, 1enecoo0pa3HO PAacCMOTPETh IMPOLECCHl T'€HEpPallMd MIOOHOB KOCMUYECKHX JyYeH,
IIPOJEMOHCTPUPOBATh TECHYIO CBA3b XapaKTEPUCTUK MIOOHHOM KoMItoHeHTHI IITAJI ¢ sHepreTrueckum
CHEKTPOM M MacCOBBIM COCTABOM IEPBUYHBIX KOCMUYECKUX JIy4eil, a TakKe C MmapaMeTpaMu sapo-
AJIEPHBIX B3aUMOJCHCTBUN. 311€Ch TaKKe€ YMECTHO OOCYIUTh COBPEMEHHBIE IPOOJEMBI, CTOSAIINE
nepes GU3MKOH KOCMMUYECKHX JIyded, HalpuMmep, 0ObsCHEHHE OCOOEHHOCTEH B CIIEKTpE, UX AJEpHO-
¢u3nyeckyro M acTpopU3MYECKyl0 HMHTEpIpeTaluy, HaOMI0JaeMblii B HSKCHEpPUMEHTaX H30BITOK
MIOOHOB B 00JaCTH CBEPXBBICOKMX JSHEpruil M Jp. 3AeCh BaKHO MOTYEPKHYTh, YTO JIE€TabHOE
HCCIIEI0BAaHUE OJTHOBPEMEHHO IIPOCTPAHCTBEHHBIX U SHEPTETUYECKUX XaPAKTEPUCTUK MIOOHOB MOXKET
CBHITPaTh KIIIOYEBYIO POJIb MIPH PEIICHUH yKa3aHHBIX pobieM. O0s3aTebHO Hal0 00paTUTh BHUMAaHUE
ydaluxcs Ha pa3iIu4yHble METOJbl PErucTpalid MIOOHHOM KOMIIOHEHTBI, MX JOCTOMHCTBA H
HEJO0CTaTKU.

OTaenbHO MOXHO BBIJCNIUTH BaYKHBIE aCMIEKThI PUKIIAJHBIX UCCIIEJOBAHUN C HCIIOJIb30BAaHUEM
MIOOHOB B Kau€CTBE OCHOBHOT0 MHCTpyMeHTa. Heo6xoaumMo o0CcyauTh, B IEPBYIO OYEpeE/b, IPUUMHBI,
KOTOpbIE MOTYT NMPHUBOAMTH K BapHalUsaM (M3MEHEHMIO) IOTOKa MIOOHOB: mporecchl Ha ComHie, B
renuocgepe, maruutocdepe u armocdepe 3emian. OueHb BaKHO yKa3aTh Ha BO3MOXKHBIE ITOCIIEACTBUS
3THUX HPOLIECCOB JUIS 3710POBBS JII0JIei 1 obecrieueHus: paboThl TEXHUKH (ammaparypsl) B KOCMOCE U Ha
3emiie, NOJYEPKHYTh BaKHOCTb OCYILECTBJIECHHS IIOCTOSIHHOIO MOHUTOPUHIA YKa3aHHBIX IPOLECCOB,
PacKpbITh CyTh TEPMHHA KOCMUYecKas moroja. /lanee Hy>)KHO paccCMOTpETh UCIOJIb3yEMbIE B JAHHOMN
00JIacTH HMCCIEAOBaHUN MIOOHHBIE JETEKTOPHI (TEIECKONMbl M TOJOCKONBI) U METOJbl MIOOHHOM
JMarHOCTHKH, a Takxke UX ocoOeHHocTu. Ocoboe BHUMAHHUE CTOMT YJIEIUTh MeTojaM oOpalOTKU U
aHaJIM3a BPEMEHHBIX ps10B. HemanoBaxHo OyneT mo4epKHyTh, YTO MIOOHHAs IUAarHOCTUKA SBIISETCS
HOBBIM U OUY€Hb NIEPCIEKTUBHBIM HalpaBJICHUEM HCCIEI0BAaHUN B 00JIACTH COJTHEYHO-36MHOHN (U3UKN
u OypHO pa3BHUBaeTcs B MOcieHee BpeMs. [ 1aBHOe, 4TO BECh MPOLECC: perucTpanus — oopadboTka —
aHaJIM3 MOXKHO NPAaKTUYeCKU (M HarsAHO) MOKa3aTh Ha MpHMEpE pealbHbIX (PU3MUECKUX COOBITHH,
3apEeruCcTPUPOBAHHBIX AEHCTBYIOIIMM B HacTosee Bpems B HUAY MUDU nerexkropom YPAT'AH.

Fme oaHMM W3 CyIIECTBEHHBIX MOMEHTOB OOY4YeHHMs, Ha Hall B3IJIN, SIBISETCS
HEOOXOIUMOCTh TPUBUTHS CTYJEHTaM HaBBbIKA JENaTh OBICTPhIE OLIEHKH TpeOyembIX (pu3myeckux
BEJMYUH (Hampumep, Je-OpoiiyieBckas JUIMHA BOJHBI, CPEJHUE MOTEPU SHEPTUU IPU MPOXOKICHUU
Yyepe3 BelIeCTBO, MPOOET, U T.11.).

ABTOp(BI):



Bornanos Anekceii ['eoprueBuy, K.¢.-M.H.

[Merpyxun Anatonuii AdaHacheBUY



