MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

UHCTUTYT SJAEPHOU ®U3NKU Y TEXHOJIOT U

KA®EJIPA DKCITEPUMEHTAJILHOM SIJEPHOM ®U3UKU U KOCMO®U3HUKU

OAOBPEHO YMC USOUT
[Iporokon Ne 01/0821-573.1

or 31.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

SAAEPHO-OU3NMYECKUE ITPUBOPLI 1 METO/IbI B KOCMO®U3NYECKOM N1 HASEMHOM

OKCIIEPUMEHTE
HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nka u TEXHOJIOTHH
(cennanbHOCTB)
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AHHOTALMS

Llenpto ocBOeHUs] Yy4eOHOW AMCHUIUIMHBI — SBJISIETCS MPUOOpETEHHE HABHIKOB W yYMEHHUH B
oOnacTh pa3pabOTKM HAy4YHOM amnmapaTypbl Ul IPOBEIEHUS SKCIEPUMEHTOB HA YCKOPUTENSIX

3apsKCHHBIX YaCTUIl U HA na60paT0pH},1x YCTaHOBKAaX C MCTOUYHHUKAMH PAIHOAKTUBHOT'O U3 TYUYCHUSA

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

[lenpto ocBoeHUs y4eOHOM IUCHUIUIMHBI SIBJISIETCS MPUOOpPETeHHE HABBHIKOB W YMEHHH B
obOnactu pa3pabOTKHM HAy4YHOW ammapaTypbl Ui TMPOBEIEHUS JKCIEPUMEHTOB Ha YCKOPUTENSIX

3apsSKCHHBIX YaCTUIl U HA J'Ia60paT0pHBIX YCTaHOBKAaX C HCTOUYHHUKAMHU PAIUOAKTHUBHOTO U3JIYUCHUS,

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

JlucuumuinHa BXOJUT B HAyYHO-HCCIIEIOBATEIbCKHA MOJYJb U 0a3upyeTcss Ha MPOCTYIIaHHBIX
Kypcax: «DKCIepUMEHTaNbHas sjepHas Gpusnka», «MeTobl perucTpauuu u3nydeHuin». Ilonydennsie
B XOJIe OCBOCHHS IHCLUMIUIMHBI 3HaHUS HeoOxomummbl st mpoBeaenuss HUPC, mpoxoxmeHus

MPEITUIUIOMHON TPAKTUKU U BBIIOJIHEHUS BbIITYCKHON KBalU(UKAMOHHON paboThl OakasiaBpa.

3. OOPMUPYEMBIE KOMIIETEHIIUU U ITNTAHUPYEMBIE PE3YJ/IBTATbBI

OBYYEHUA

YHI/IBCpcaJ'IBHBIC I/I(I/IJ'II/I) 06H_ICHpO(I)CCCI/IOHaJIBHBIC KOMIICTCHIINN .

| KOI[ 1 HAUMCHOBAHUEC KOMIICTCHIIUN | KO,Z[ W HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUS KOMIICTCHIIUN

HpO(bCCCI/IOHaJ'IBHLIC KOMIICTCHIIMKM B COOTBCCTBHU C 3aJadaMHM H 00BEeKTaMHU (O6J’I8.CT$IMI/I

3HaHUi) TpogecCHOHATBHOMN 1A TeTbHOCTH:

3apaua
npogdeccuoHaIbLHOM
aesteabHoctu (3I1/1)

1 Uzyyenwue u aHanus
HAay4YHO-TEXHUYECKOM
uHpopManuy,
OTEYECTBEHHOTO U
3apy0exHOTro OMbITa O
TEMaTHKe
UCCIIeIOBaHMS;
MaTeMaTHIeCKOe
MO/JICIUPOBaHUE
MIPOIIECCOB B OOHEKTOB
Ha 06a3e cTaHJapTHBIX
MTAKETOB

O0BEeKT WM 00J1aCThH
3HAHUSA

1 O6bekTamu
poQeCCHOHAIBHON
JESITEIIbHOCTH
BBIITYCKHHKOB IT0
OCHOBHOU
oOpa3oBatenbHON
mporpaMme
«IKCTIEpUMEHTAIIbHBIE
UCCIICTIOBAHUS U
MOJICTTUPOBAHUE
byHIaMeHTaNbHBIX
B3aUMOJICVCTBUIN

Hay4YHO-UCCJIEN0BATEIbCKUN

Kox n HaumeHoBaHnmne
npo¢eccCuOHATBLHOM
KOMIIETEeHI[UH;
OcHoBaHue
(nmpodeccHOHANBHBIN
cranaapt-I1C, ananu3
OnbITA)

[IK-3 [1] - Ciocoben
IPOBOAUTH (hU3HUECKUE
9KCIIEPUMEHTHI 110
3aJaHHON METOINKE,
COCTaBIIATh OITUCAHUS
IIPOBOIMMBIX
HCCJIeIOBaHUIM,
OTYETOB, aHATHU3Y
pe3yNbTaToB U
MOJITOTOBKE HAYYHBIX
myOuKanuit

Kox n
HAHMEHOBaHUe
HHANKATOpPA
JAOCTHKEHUSI
npogeccHoHaIbLHOM
KOMIIeTeHI[UH

3-1IK-3[1] - 3HaTh
OCHOBHBIE
(bu3nuecKkre 3aKOHBI U
MeTO/1bl 00paboTKH
JaHHBIX ;

V-TIK-3[1] - ymeTtsb
paboTaTh 1Mo 3aJaHHON
METOJMKE, COCTABISATh
OnMUCcaHus
MIPOBOIUMBIX
HCCIIEIOBAHUM U
OTYETHI,




ABTOMATU3UPOBAHHOI'O
MIPOCKTUPOBAHUA U
HCCIIEIOBAaHUIM;
MPOBEACHUE
SKCIIEPUMEHTOB I10
3aJaHHON METOINKE,
COCTaBJICHUE OIMCAHMS
IIPOBOAVMBIX
HUCCIICAOBAHUN M aHAIIN3
pe3yIbTaTOB;
IIOJITOTOBKA JaHHBIX
JUUIS COCTaBIICHUS
0030pOB, OTYETOB U
Hay4YHBIX yOIHKaIHii,
y4acTHe BO BHEIPEHUU
pe3yabTaToOB
HCCIIEJOBaHUM U
pa3paboToK;

SIBJISIFOTCS: aTOMHOE
71O, dJIEMEHTapHbIe
YaCTHUIIBI U 1J1a3Ma,
razoo0pasHoe u
KOHJIEHCUPOBaHHOE
COCTOSIHHE BEIlleCTBa,
Ja3ephl U UX
MIPUMEHEHUS,
YCKOPHUTENIN
3apsOKEHHBIX YaCTHIL,
COBpEMEHHas
AIIEKTPOHHAS
CXEMOTEXHUKA,
AJIEKTPOHHBIEC CUCTEMBI
SNIEPHBIX U (PUBHUECKUX
YCTaHOBOK, CICTEMBbI
aBTOMATU3HPOBAHHOI'O
yIIpaBJICHUS SIEPHO-
¢bu3nuecKkuMu
YCTaHOBKAMH,
pa3paboTKa SAepHBIX U
buznyecKux
YCTaHOBOK, TEXHOJIOTUHU
MIPUMEHEHUS MPUOOPOB
1 YCTaHOBOK JJIsA
perucTpanuu
W3IIy4eHUH, pa3ieneHus
M30TOMHBIX U
MOJIEKYJISIPHBIX CMECEil,
a TaKKe aHaIu3a
BELIECTB,
paaualvoHHOe
BO3JICHCTBHUE
MOHU3HUPYIOIIUX
M3IIy4eHUI Ha Ye0BeKa
U OKpY>KaIOILYIO Cpeny,
paauanoHHbIE
TEXHOJIOTHH B
MEIUIINHE,
MaTeMaTUYeCKHe
MOJIETH ISt
TEOPETHUECKUX,
AKCIIEPUMEHTATIbHBIX U
MIPUKIIATHBIX
HUCCJIEJOBAaHUH IBJICHUN
Y 3aKOHOMEPHOCTEH B
obnactu GU3MKY sIpa,
YaCTHI, TJIa3MBbl,
ra3o00pa3HoOro u
KOHJICHCUPOBaHHOI'O
COCTOSIHHSI BEILIECTBA,
pacnpocTpaHeHHs U

OcHosanue:
[IpodeccuonanbHbIi
cranzaapt: 40.011

MOATOTaBIMBATh
MaTepHabl IS
Hay4YHBIX
myOIMKanui;
B-TIK-3[1] - BnageTs
HaBBIKAMH
IIPOBEICHUS
(buzmIecKux
JKCIIEPUMEHTOB 110
3aJIaHHOM METOJINKE,
OCHOBaMU
KOMITHIOTEPHBIX U
MH(OPMALIMOHHBIX
TEXHOJIOTHI, HAy4YHOU
TEPMUHOJIOTUEHN




MPOBEACHUE
SKCIIEPUMEHTOB I10
3aJaHHON METOINKE,
COCTaBJICHUE OITMCAHUS
HpOBOI[I/IMI)IX
HCCIIEIOBAHNM 1 aHAJIN3
pe3yIbTaToOB

B3aMMOICHCTBHS
W3ITyYCHUS C
00BbEKTaMH KUBOH U
HEXUBOU IPUPOBL,
3KOJIOTHYECKHM
MOHHUTOPHHT
OKpY>KaroIlen cpebl,
o0OecrieueHme
0€30MacHOCTH SACPHBIX
MaTepuaioB, 00HEKTOB
U YCTaHOBOK aTOMHOU
MTPOMBINIJICHHOCTH H
SHEPTETHKH.

aTOMHOE STIPO,
AJIeMEHTapHbIE
YACTHUIIBI U [JIa3Ma,
KOHJCHCUPOBAHHOE
COCTOSIHUE BEIIECTBA,
Ja3epsl U UX
MIPUMCHCHUS, SICPHBIC
pEaKTophl, MaTepUaIbl
SIIEPHBIX PEAKTOPOB,
SJIEPHBIC MaTEPUAIIBI U
CHCTEMBI 00eCIICUCHHMS
HX 0C30IMaCHOCTH,
YCKOPHUTEIIH
3apsKEHHBIX YACTHII,
COBpEMEHHas
AIIEKTPOHHAS
CXEMOTEXHUKA,
ANEKTPOHHBIE CUCTEMBbI

AACPHBIX U (1)I/ISI/ILIGCKI/IX

YCTaHOBOK, CICTEMBbI
aBTOMATHU3HPOBAHHOTO
YOpaBIeHUS SAePHO-
bu3IeCKuMU
yCTaHOBKaMH

MK-15.3 [1] -
CriocobeH K y4acTuio B
Hay4YHBIX
UCCIICJOBAaHHSX B
obnactu pu3mMKy sApa U
YacTHUIl, KOCMO(DU3HKE
Y KOCMOJIOTHH, K
CaMOCTOSTEIIEHOMY
OTIpEIEIICHUIO
HEOOXOAUMBIX CPEACTB
Y K UX UCIIOJIb30BAHHIO
JUISL pEILICHUS
MIOCTABJICHHBIX 3324

Ocnoesanue:
[IpodeccuonanbHbIit
craugapt: 40.011

3-IIK-15.3[1] -
METOIbI
OCYTIECTBIICHHS
HaYYHBIX
WCCIICZIOBAaHMSX B
obnacTu pU3MKH saApa
Y YaCTHII,
KOCMO(U3UKE U
KOCMOJIOTHH, METOIBI
OTpeJIeIeHUs
HEO0OXOAMMBIX
CPEACTB U UX
WCTIOIB30BAHUS IS
pereHus
MOCTABJICHHBIX 33134,
V-IIK-15.3[1] -
BBINIOJTHSTh HAy4YHBIC
HCCIIeIOBaHMS B
oOnactu (GU3MKH siIpa
Y YaCTHII,
KOCMO(U3UKE U
KOCMOJIOTHH,
CaMOCTOSITEITEHO
OTIpesIeNATh
HEOO0XOIUMBIE
cpencTBa u
WCTIOJB30BATh MX JIJIS
peneHus
MOCTABJICHHBIX 33134,
B-TIK-15.3[1] -
METOAaMHU
OCYIIECTBICHUS
HAYYHBIX
UCCIICIOBAaHMSIX B
obmactu pu3uKH gapa
Y YaCTHII,
KOCMO(HU3HKE U
KOCMOJIOTHH,
METOJaMHU




MaTeMaTHIECKOE
MOJICIUPOBAHNE

MPOLIECCOB B 0OBEKTOB

Ha 0a3e cTaHJapTHBIX
MaKeTOB
ABTOMAaTU3UPOBAHHOT'O
MIPOEKTUPOBAHUS U
HUCCIIEIOBAaHUN

pou
4 OpraHuzanusi 3a1uThI

00BEKTOB
WHTEJIEKTYalbHOM
COOCTBEHHOCTH U
pEe3yNbTaToB
HUCCIIETOBAaHUN U
pa3paboTok Kak
KOMMEPYECKOU TaTHbI
TIPEANPHUSITHS,
opraHu3zaius padounx
MECT, UX TEXHUYECKOE
OCHAIICHHUE,
pa3MenieHue
TEXHOJIOTHYECKOI0
000pyI0BaHUs;
KOHTPOJIb 32
COOJIIOIEHUEM
TEXHOJIOTHICCKOM
JUACIUIUIMHEL 1
o0cy>)KMBaHUE

MaTeMaTH4YeCKHUe
MOJCIIH IJIs
TEOPETUYECKOTO U
AKCHEPUMEHTAIBHOTO
HUCCIICIOBAHMN SIBICHUM
Y 3aKOHOMEPHOCTEN B
obnactu (GU3HKH sipa,
YaCTHII, IJIa3MBI,
KOHJICHCUPOBAHHOT'O
COCTOSIHHS BEIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacrnpoCTpaHEeHHS U
B3aHMMOJCHCTBHUS
W3JIyYEHHS C
00BbEKTAMH KUBOH U
HEXUBOU ITPUPOJBI

4 O0beKTaMu
npoQeCCUOHAILHON
JESITEIbHOCTH
BBIITYCKHHKOB T10
OCHOBHOM
o0pa3oBaTeNbHOM
porpaMme
«IKCTIEpUMEHTAIIbHBIE
UCCIIETIOBAHUS U
MOJICTTUPOBAHUE
(byHIaMeHTaNbHbBIX
B3aUMOJICVCTBUIN
SBIIIOTCS: aTOMHOE
STIPO, DJIEMEHTAPHBIC
YaCTHUIIBI U T1J1a3Ma,
razoo0pasHoe u
KOHJCHCUPOBAHHOE
COCTOSTHUE BEIIIECTBA,
Ja3epsl U UX
MIPUMCHCHHSI,

MK-15.6 [1] -
CniocobeH paboTtath ¢
POTPaMMHBIM
obecrieueHneM 1 ero
pa3paboTke amns
00paboTKHU U aHATHM3a
AKCIIEPUMEHTAILHBIX
JaHHBIX

Ocnoesanue:
[IpodeccuonanbhbIit
cranaaprt: 40.011

3BOJICTBEHHO-TEXHOJIOTUUECKUN

[IK-7 [1] - Ciocoben k
MOHTaXYy, HAJIAJIKe,
HACTPOUKE,
peryIupoBKe,
UCTIBITAHUIO U cJlaue B
IKCILTyaTaIuio
000py10BaHUs U
POTPAMMHBIX CPEJICTB

Ocnosanue:
[IpodeccronanbhbIit
craugapt: 40.011

oTpeieTIeHUS
HEOOXOINMBIX
CPEJIICTB U HX
WCTIOJTb30BAHUS JJISI
pelieHus
MTOCTABJICHHBIX 33724
3-IIK-15.6[1] -
METOBI PabOTHI C
MIPOTrPaMMHBIM
obecreueHneM 1 ero
pa3paboTKu ass
00paboTKHu M aHaIM3a
IKCIIEPUMEHTATBHBIX
JTAaHHBIX;
V-TIK-15.6[1] -
paborats ¢
MIPOrpaMMHBIM
obecrieueHrueM u
BBITIOJTHSATH €T0
pa3paboTKy st
00paboTKH U aHaIN3a
IKCIIEPUMEHTAIBHBIX
JIAHHBIX;
B-IIK-15.6[1] -
MeTOo/IaMu PabOTHI C
MIPOrPaMMHBIM
o0ecredyeHrneM U ero
pa3paboTKu IS
00paboTKu 1 aHaIN3a
IKCIIEPUMEHTAITBLHBIX
JTAHHBIX

3-1IK-7[1] - 3nath
TpeOOBaHMS
CTaH/IapTOB MPH
MIPOBEICHUU
MOHTa’Ka, HaNlaJKH,
HaCTPOMKH,
PETYIHPOBKH,
WCTIBITAHU I
o0opyI0BaHuUs U
MIPOTPaMMHBIX
CPEICTB. ;
V-TIK-7[1] - YmeTh
MIPOBOAUTH MOHTAX,
HaJaJKy, HACTPOUKY,
PETYIHPOBKY,
WCIBITAHNE
o0opyI0BaHus U
MIPOTPaMMHBIX
CPEICTB;

B-TIK-7[1] - Bnanets




TEXHOJIOTUYECKOTO
o0opyI0BaHus;
METPOJIOTHUECKOE
o0ecrieueHue
TEXHOJIOTHYECKHUX
MIPOIIECCOB,
UCTOJIb30BaHUE
THTIOBBIX METOJIOB
KOHTPOJISI KauecTBa
BBIITyCKaeMOM
MPOIYKIINH; ydacThe B
paboTtax mo 0BOAKE U
OCBOCHHIO
TEXHOJIOTHYECKUX
MIPOILIECCOB B X0OJI€
MTOITOTOBKH
MIPOU3BOJICTBA HOBBIX
YCTaHOBOK, MPUOOPOB U
CUCTEM; HaJaJIKa,
HAaCTpOMKa,
pEryIupoBKa U
OTIBITHAS TIPOBEPKA
o0opyI0BaHus U
MIPOTPaMMHBIX CPEJICTB;
MOHTaK, HaNaJKa,
WCTIBITAHHSA U cllaua
paboT B HEOOXOAUMBIE
CPOKH 3aKa34HKy

YCKOPUTENH
3apsKEHHBIX YaCTHII,
COBpEMEHHas
AIIEKTPOHHAS
CXEMOTEXHUKA,
AJIEKTPOHHBIE CUCTEMBbI
SAJIEPHBIX U QPU3NIECKUX
YCTaHOBOK, CICTEMBbI
aBTOMATHU3UPOBAHHOIO
YIOpaBlIeHUS SAEPHO-
¢bu3nuecKkuMu
yCTaHOBKamH,
pa3paboTKa sAepHbIX U
buznyecKux
YCTaHOBOK, TEXHOJIOTUU
MIPUMEHEHUS TPUOOPOB
Y YCTAHOBOK JUISI
perucrpanuu
U3ITyYEHUH, pa3eeHus
M30TOIHBIX U
MOJIEKYJISIPHBIX CMECEH,
a TaKXKe aHaJIM3a
BELIECTB,
paguanuoHHOE
BO3JICHCTBHUE
HMOHM3UPYIOLINX
U3JIy4EHUH Ha YeJI0OBEKa
1 OKPY’KaIOILYIO Cpeny,
paavalvoOHHbIE
TEXHOJIOTHH B
MEIULMHE,
MaTeMaTHYeCKHe
MOJIETH ISt
TEOPETUYECKUX,
DKCIEPUMEHTAJIbHBIX U
MPUKIIATHBIX
HCCIIEIOBAHUH SBJICHUI
Y 3aKOHOMEPHOCTEN B
obnactu puszuku aapa,
YacTHLL, TUIa3MBbl,
ra3o00pa3Horo u
KOHJIEHCUPOBaHHOI'O
COCTOSIHMSI BEILIECTBA,
pacnpocTpaHeHus: 1
B3aMMOJEHCTBUSA
U3ITy4YEHUS C
00BbEKTaMU JKUBOH U
HEXUBOU IIPUPOIBL,
JKOJIOTMYECKHUI
MOHHUTOPUHT
OKpY>KaIOILEH Cpesl,
obecrieyeHne

HaBbIKAMU MOHTaXa,
HaJaJKu, HAaCTPOUKH,
PETyJIHNPOBKH,
WCIBITaHUS ¥ BBOJA B
IKCILTYaTalUIo
o0opyoBaHus U
IIPOrpPaMMHBIX
CpeICTB




4 Opranuzanus 3auThl
00BEKTOB
VMHTEJUIEKTYJIbHON
COOCTBEHHOCTH U
pe3yNbTaToB
HCCIIEIOBAHUM U
pa3paboToOK Kak
KOMMEPYECKOU TAHBI
TIPEIITPHSTHSI,
opranmzalus padbouux
MECT, HX TEXHUYIECCKOE
OCHaIlIEHHE,
pa3MenieHue
TEXHOJIOTMYECKOTO
o0opyI0BaHus;
KOHTPOJIb 32
coOIroieHIEM
TEXHOJIOTHYECKON
JTUCIMIUTAHBI 1
o0cCTyKUBaHUE
TEXHOJIOTHYECKOTO
000pyI0BaHUs;
METpPOJIOrHuecKOoe
obecrieueHue
TEXHOJIOTHYICCKHIX
IIPOLIECCOB,
HCIIOJIb30BaHUE
TUTIOBBIX METO/IOB
KOHTPOJIS Ka4eCcTBa
BBIITyCKaeMOU
MPOYKIINH; YIaCTHE B
paboTax 1Mo 0BOJKE U
OCBOEHUIO
TEXHOJIOTHYECKHUX
MIPOLIECCOB B X0J1€
MOATOTOBKH
MTPOU3BOJICTBA HOBBIX
YCTaHOBOK, PUOOPOB U
CHUCTEM; HaJaJKa,
HACTpOMKa,
peryiupoBKa u
OTIBITHAsI POBEPKA
o0opyoBaHus U
MPOrPaMMHBIX CPEJICTB;
MOHTaX, HaJIaJIKa,
WCIIBITAHUS U cllaya
paboT B HEOOXOAMMBIE

0€301acHOCTH SACPHBIX
MaTepuaioB, 00HEKTOB
U YCTaHOBOK aTOMHOU
MTPOMBINIJICHHOCTH H
SHEPTETHKH.

4 O6bexTamMu
npoeccCHoHaNBHOM
JIESITSIIBHOCTH
BBIITYCKHHUKOB T10
OCHOBHOM
00pa3oBaTeNnbHOM
porpaMme
«OKCnIepUMEHTaTbHbBIE
HCCIICIOBAHMS U
MOJICTTUPOBAHUE
dbyHIaMEHTATBHBIX
B3aUMOJICVCTBUI
SIBIISTIOTCSI: aTOMHOE
SATIPO, DIIEMEHTapHBIE
YJACTHIIBI ¥ IIJ1a3Ma,
razoo0pasHoe u
KOHJICHCHPOBAaHHOE
COCTOSTHHE BEIIEeCTBa,
Ja3epsl U UX
MPUMEHEHUS,
YCKOPHUTEIH
3apsKEHHBIX YACTHII,
COBpPEMEHHas
AIIEKTPOHHAS
CXEMOTEXHHUKA,
ANEKTPOHHBIE CUCTEMBbI
SIIEPHBIX U (PU3HUECKUX
YCTaHOBOK, CICTEMBbI
aBTOMATHU3HPOBAHHOTO
YOpaBIeHUs SAEPHO-
bu3nIecKuMu
YCTaHOBKaMH,
pa3paboTKa SACPHBIX U
¢bu3nuecKkux
YCTaHOBOK, TEXHOJIOTUN
NPUMEHEHHS TPUOOPOB
¥ YCTaHOBOK JUJISI
perucTpanyu
W3IIy4eHUH, pa3ieleHus
U30TOIHBIX U
MOJIEKYJIIPHBIX CMECEH,
a TaK)Ke aHAJIN3a
BEIIIECTB,
panuanoHHOe
BO3JICHCTBUE
HMOHHU3UPYIOLIHX
W3JIYYCHHI Ha YEJIOBEKA

[IK-8 [1] - Cocoben k
OLICHKE SJIEPHOU U
panuaMOHHON
0e30IMacHOCTH U
KOHTPOJTIO 3a
COOJIIOICHHEM
IKOJIOTHIECKOMN
0e30IMacHOCTH

OcHosaHue:
[IpodeccronanpHbIM
cranaapt: 40.011

3-T11K-8[1] - 3nats
METOJbI OI[CHKU
AIEPHON U
palralMOHHOMN
0€30macHOCTH,
KOHTpOJIS 32
coOII0ICHUEM
9KOJIOTUYECKOM
0C30ITacCHOCTH ;
V-TIIK-8[1] - YmeTh
OIICHUBATH SJICPHYIO U
paguanuoHHY0
0€30IacHOCTD,
MIPOBOJIUTH KOHTPOJIb
3a cOOIIOAEHUEM
9KOJIOTUYECKOM
0€301IacHOCTH;
B-TIK-8[1] - Bnanets
HaBBIKAMU OICHKHU
SIEPHOM,
paaualMOHHON 1
JKOJIOTUYECKOM
0e30macHOCTH




CPOKH 33aKa34HuKy

1 OKPY’KaIOIIYIO Cpeny,
paguanmoHHbIC
TEXHOJIOTHH B
MEIUIIHHE,
MaTeMaTHYeCKHe
MOJCIHN TSt
TEOPETHUUECKUX,
SKCIIEPUMEHTAIBHBIX H
MIPHUKIIATHBIX
WCCIIEIOBAHUH SIBIICHUI
Y 3aKOHOMEPHOCTEH B
oOnactu (HU3MKH spa,
YaCTHII, TUIa3MBbl,
ra3000pa3HOro
KOHJIEHCHPOBAaHHOTO
COCTOSIHHSI BEIIECTBA,
pacipocTpaHeHus: 1
B3aNMOJICHCTBHSA
U3ITyUYEHUS C
00BEKTaMHM KHMBOH 1
HEXUBOW MIPHUPOJIBI,
AKOJIOTMYECKHI
MOHHUTOPHHT
OKpY>Karolleu cpebl,
obecrnieueHue
0€30MacCHOCTH SJIEPHBIX
MaTepuaIoB, 0ObEKTOB
Y YCTaHOBOK aTOMHOM
MPOMBINIIICHHOCTH U

SHEPreTHKH.
IIPOEKTHBIN
pa3paboTKa MPOEKTHOW | pa3paboTka u IK-15.7 [1] - 3-TIK-15.7[1] -
u paboueit TEXHOJIOTHH Criocoben METO/IbI
TEXHUYECKON MIPUMEHEHUs MPUOOPOB | MPOEKTUPOBATH U MIPOEKTUPOBAHUS U
JIOKYMEHTalluH, Y YCTAHOBOK JUISt CO3/1aBaTh HOBBIE CO3/1aHHS HOBBIX
odopmiieHne aHaJIn3a BELECTB IPOAYKTHI U CUCTEMBI U | TIPOJIyKTOB U CUCTEM;
3aKOHUYEHHBIX MIPUMEHSATH V-IIK-15.7[1] -
MIPOEKTHO- TEOPETUUECKHE 3HAHUS | POEKTHUPOBATH U
KOHCTPYKTOPCKHX B PEAJILHOU CO3/1aBaTh HOBBIE
pabor WH)XCHEPHOU MPAKTUKE | MPOIYKTHI U CUCTEMBI
Y IPUMEHSATH
OcHosanue: TEOPETUYECKHE
[IpodeccronanbHbIit 3HaHUs B peaIbHON
ctanzaapt: 40.011 UHXEHEPHOU
MPaKTHUKE;
B-IIK-15.7[1] -
MeToAamMu
MIPOEKTUPOBAHUS U
CO3/J]aHUs1 HOBBIX
MIPOJYKTOB U CUCTEM
pacuer u pa3paboTka u [IK-15.8 [1] - 3-1IK-15.8[1] -
IIPOEKTUPOBAHUE TEXHOJIOTHH Crnoco0eH npoBoIUTh METO/Ibl TPOBEICHUS




JIeTaJiel U y3JI0B
prOOPOB U YCTAaHOBOK
B COOTBETCTBUHU C
TEXHUYECKUM 33aJJaHUEM
C MCIIOJIb30BaHUEM
CPENCTB
aBTOMAaTHU3aLNH
MIPOEKTUPOBAHUS

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUTLIAHBI

MPUMEHEHUS TPUOOPOB
M YCTaHOBOK JUJISt
aHaJlM3a BEIECTB

JCKHU3HOE U
HPEIICKU3HOE
IPOEKTHUPOBAHNE
JIETEKTOPOB H
YCTaHOBOK, a TaKXkKe
CaMHX SKCIIEPHMEHTOB
B o0siacTH (pu3MKH sapa
¥ YaCTHII

Ocnoesanue:
[IpodeccronanbHbIit
cranaapt: 40.011

JCKU3HOTO U
MPEIICKU3HOTO
MIPOEKTHUPOBAHUS
JIETEKTOPOB H
YCTAHOBOK, a TaKXke
caMux
HKCIIEPUMEHTOB B
o0nactu (GU3HKH siIpa
Y YaCTHIL;
V-TIK-15.8[1] -
MIPOBOJIUTH SCKU3HOE
U TIPE/IPCKU3HOE
MIPOEKTHUPOBAHUE
JIETEKTOPOB H
YCTAHOBOK, & TaKXke
caMux
HKCIEPUMEHTOB B
obnactu UMK sAIpa
Y YaCTHIL;
B-IIK-15.8[1] -
METOAaMHU
IIPOBEIECHUSA
JCKU3HOTO U
MIPEIICKU3HOTO
MIPOEKTHUPOBAHHUS
JIETEKTOPOB H
YCTQHOBOK, a TaKXke
caMux
HKCIEPUMEHTOB B
oOnactu (HU3MKH siIpa
1 YaCTHIL

Hamnpasnenus/nenu
BOCITUTAHUS

3anauyn BocruTaHus (KOx)

BocrmraTensHBIN TOTEHITHAT TUCITATIINH

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUITIIUHBI
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7 Cemecmp

SnepHo-puzndeckas
amnmaparypa

1-8

8/0/16

25

K-8

3-TIK-

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

V-
[K-7,
B-
IK-7,
3-TIK-

V-
IK-8,
B-
[K-8,
3-TIK-
15.3,
V-
[K-
15.3,
B-
K-
15.3,
3-IIK-
15.6,
V-
[K-
15.6,
B-
I1K-
15.6,
3-IIK-
15.7,

K-
15.7,
B-
[K-
15.7,
3-IIK-
15.8,
V-
K-
15.8,
B-
[K-
15.8

Wnentuduxanus

9-16

8/0/16

25

KH-16

3-IIK-




YaCTHII

V-
IK-3,
B-

IK-3,
3-T1K-

V-
I1K-7,
B-
I1K-7,
3-IIK-

V-
I1K-8,
B-
I1K-8,
3-IIK-
15.3,
V-
K-
15.3,
B-
[K-
15.3,
3-IIK-
15.6,

15.8

Umoeo 3a 7 Cemecmp

16/0/32

50

KonTpoJbubie
MepOoNnpHUsITHSA

50

3-IIK-




Cemectp V-
MK-3,
B-
MK-3,
3-TK-

V-
I1K-7,
B-
I1K-7,
3-IIK-

V-
IIK-8,
B-
IIK-8,
3-IIK-
15.3,
V-
[K-
15.3,
B-
K-
15.3,
3-TIK-
15.6,

15.8,
B-
K-
15.8

* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OanioB joypkHA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT W
(unn) 3K3aMeH



CoxparieHne HauMEHOBaHUH (POPM TEKYIIIEr0 KOHTPOJIS M aTTECTALlUH Pa3iesioB:

DKcrepuMEHTaIbHBIE METO/IbI U anmnaparypa Juis
UACHTU(DHUKAIIIN YACTUI] KOCMUYECKOTO U3TYUCHHSI.

Oo6o3na | [lo1HOe HaMMeHOBaHME

YyeHue

KN KoHTpoJib 1o utoram

3 3auer

KAJEHJIAPHBIN IIJTAH

Henea | Temsbl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | JIao.,

U Jac. , yac. yac.
7 Cemecmp 16 0 32

1-8 SAnepHo-pusnyeckas annaparypa 8 0 16

1-4 SAnepHo-pusnyeckass annaparypa Bcero ayiutopHbIX 4acoB
JleTeKTOpHI AIIEMEHTAPHBIX YACTHUIL U SJIeP MPUMEHSIEMBIC B 4 | | 8
KOCMHUYECKHX IKCIIEPUMEHTaX (CUMHTHILUISIIUOHHEIE, Ownnaiin
MOJIYTIPOBOIHUKOBBIC, YEPEHKOBCKHIE, HOHU3AIMOHHBIC U
ra3zopaspsiHble, MAaTHUTHBIE CLIEKTPOMETPHI, KAIOPUMETPHI,

BpeMsI MPOJIETHHIE CUCTEMBI).

6-38 SAnepHo-pusnyeckasi annaparypa Bcero aytuTopHBIX 4acoB
DKCHepUMEHTAIBHBIC METObI U IPUHIUIIBI TTOCTPOCHUS 4 | | 8
sa1epHO-(U3NYECKON anmaparypbl sl SKCIEPUMEHTOB Ha Ownunaiin
KOCMHMYECKHX arrnapaTax

9-16 NnenTudukanus 4acTui 8 0 16

9-12 NnenTuduxanmus 4acTui Bcero ayiutopHbIx 4acoB
DKcnepruMeHTaIbHbIE METOBI U anmapaTypa st i3MepeHust 4 | | 8
HHEPreTHUECKUX U YTIIOBBIX XapaKTEPUCTUK MOTOKOB YACTHII Omnunaiin
KOCMHYECKOTO M3TyYEHHS. | |

12-16 | AnenTndukanusa 4acTuu Bcero ayiuTopHbIX 4acoB

4 | | 8

Owntaiin

CokpallieHHbIe HANMEHOBAHUST OHJIAMH OTIIIHNA:

O06o3na | ITo1HOe HAaMMeHOBaHMe
YeHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIUH
BM Busieo-maTepuainl

AM Aynino-Matepualibl

[Ip3 [IpezenTanuu

T Tectbl

5CM DJEeKTPOHHBIE CIIPaBOYHBIE MAaTEPHUAIIBI
ncC WNHTEpaKkTUBHBIN CaUT

TEMbBI JIABOPATOPHBIX PABOT

| Henean | Tempbl 3ansaTuii / Conep:kaHue




7 Cemecmp

1-4 CUMHTWISINMOHHBbIE U HEMTPOHHBIE IeTEKTOPHbIE
CHCTEMBI

N3yuenre aMITUTY THBIX ¥ BPEMEHHBIX XapaKTEPUCTHUK
CIUUHTUJIAIIUOHHBIX U HCﬁTpOHHLIX I[eTeKTOpHBIX CUCTEM
KOCMO(DHU3UYECKOIN annapaTrypsl

4-8 l'ama-cniekTpoMeTpHuyecKue 1eTEKTOPHbIE CUCTEMBI
Nzyyenne pu3nueckux xapakTepUCTUK ramMma-
CHIEKTPOMETPHUUYECKOM anmaparypsl 1T KOCMO(PU3NIECKUX
W3MEpPEHU.

9-12 HN3mepeHue NOTOKOB YaCTHIL
N3mepenHne moToka 3apssKeHHBIX YaCTHIL BOIb OPOUTHI
Kocmuueckoro annapara (3xkcnepumeHT «[TAMEJIA»)

12-16 | MeToabl naeHTH(PUALUN YACTHILL

N3yuenne MeTo0B UIeHTU(PUKAIIUU SJIEKTPOHOB,
MTO3UTPOHOB, POTOHOB U SAJI€P B MATHUTHOM CIIEKTPOMETPE
JUIST KOCMOGU3HUECKUX U3MEPEHHI.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

CTyneHTbl TNPOCIYHIMBAIOT KypC JIEKIMH, BBIMOTHSIIOT CaMOCTOSTEIbHYIO pPaboTy 10
TEOPETUYECKOH YacTH Kypca, NPOBOAAT paboOTy MO TMOATOTOBKE OTYETa W MPE3CHTAIH O
BBIIIOJIHEHHBIX paboTax, cAAar0T 3auera B (opMe JOoKIIajia ¢ pe3eHTaIlel O BBIIOJIHEHHBIX padoTax.

7. POHJ OHEHOYHBLIX CPEICTB

@DOHJT OLIECHOYHBIX CPEACTB IO TUCIUILUIMHE 00ECIeUnBaeT MPOBEPKY OCBOCHUS TIAHUPYEMBbIX
pe3ynbTaToB o0ydeHus (KOMIETEHIMM M MX WHIUKATOPOB) TMOCPEICTBOM MEPOMPUSTHH TEKYIIETO,
pyOeKHOTO U IPOMEKYTOUHOTO KOHTPOJIS TIO JTUCIIUILTHHE.

Cesi3p Mexay (GOpPMUPYEMBIMH KOMIIETCHIUSMUA W (OpMaMHu KOHTPOJIS HMX OCBOCHHUSA
MIpeJCTaBIIeHA B CIIEAyIOIIeH Tabnuie:

KOM]’[ETCHIII/IH HHZ[HKaTOpr OCBOCHUA ATTeCTaIII/IOHHOE MeponpmlTne
(KII 1)

TK-3 3-1TK-3 3, KU-8, KU-16
V-TIK-3 3, KU-8, KU-16
B-TIK-3 3, KU-8, KU-16

TK-7 3-1K-7 3, KU-8, K1-16
V-IIK-7 3, KU-8, KU-16
B-TIK-7 3, KU-8, KU-16

TIK-8 3-ITK-8 3, KU-8, KU-16
V-TIK-8 3, KU-8, K1-16
B-TIK-8 3, KU-8, KU-16

TK-15.3 3-1TK-15.3 3, KU-8, KU-16
V-TIK-15.3 3, KU-8, KU-16
B-TIK-15.3 3, KU-8, KU-16

TIK-15.6 3-IIK-15.6 3, KU-8, KU-16
V-TIK-15.6 3, KU-8, KU-16
B-TIK-15.6 3, KU-8, KU-16




I1K-15.7 3-1IK-15.7 3, K-8, K1-16
VY-1IK-15.7 3, K-8, KH-16
B-IIK-15.7 3, K1-8, KH-16
IIK-15.8 3-1IK-15.8 3, K-8, KH-16
VY-TIK-15.8 3, K-8, KU-16
B-IIK-15.8 3, K-8, K1-16

Ixanbl oneHKU 00pa3oBaTeIbLHBIX JOCTHXKEHU

[IIkana Kaxa0ro KOHTPOJIBHOTO MEPONPUATHS JEXKUT B mpeaenax oT 0 1O yCTaHOBIEHHOTO
MaKCUMaJIbHOTO OaJila BKIIIOYMTENbHO. MTOroBast arrecranus no AMCLUUILUIMHE oneHuBaercs no 100-
0ayuIbHOM IIKase W MpeAcTaBiIseT co0oil cymmy OamioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBIIOJIHEHUU
3aJlaHui B paMKax TEKYILEro U IPOMEKYTOUYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBETCTBHHU CO CJ'Ie,I[YIOH_[Cﬁ IIKaJIOMN:

Cymma Orenka mo 4-ex Ouenka | TpeOGoBaHUS K YPOBHIO OCBOCHHIO
0ayIoB OaJUTHHOM IIKaJe ECTS y4eOHOM TUCITUTLINHBI

OLIeHKa «OTJIMYHO» BBICTABJIACTCA
CTYIEHTY, €CJIM OH IIyOOKO M MTPOYHO
YCBOWJI IIPOTPAMMHBIN MaTepuall,
HUCYCPHBIBAIOLIC, MTOCIICAOBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO ero
nsjnaract, yMeCT TCCHO YBA3bIBATDH
TCOpHIO C HpaKTHKOfI, HCIOJIL3YCT B
OTBETE MaTePUA MOHOTPapUUECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

MaTepua, TPaMOTHO U TIO CYIIECTBY
W3JIaraeT ero, He OMycKas

D CYIIIECTBEHHBIX HETOYHOCTEW B OTBETE
Ha BOIIPOC.

4 — «xopouto»
70-74

65-69 OlLeHKa «yI0BJIETBOPUTEIBHO

BBICTABJISICTCA CTyﬂeHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAICH, NOIMyCKaeT
60-64 «Y00871eMBOPUMENHOY E HETOYHOCTH, HEJOCTATOYHO IPaBHIILHBIE
(opMyNIHUpPOBKH, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICAOBATCIBHOCTHU B
W3JI0’KEHUH [TPOrPaMMHOT0 MaTepraa.

OreHka «HEYJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTepuala, JOMyCcKaeT
H 60 2— F cymecTBeHHbIe omnOKu. Kak mpasuio,
HRe «HEYO081eMBEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOAOILKHUTE 00ydeHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH NVCIUILIAHE.

OneHouHble cpelcTBa NpuBeaeHb! B [Ipriioxennn.



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

OCHOBHAA JIMTEPATYPA:

1. DU I'S5 CoBpemeHHas 37IEKTPOHHAS AJIEMEHTHAs 6a3a B mpuOOpax v cucreMax (PU3MKHU BBICOKUX
9HEPruil, KOCMOGU3UKH U MEIHUIMHBI : yaeOHOe mocodue s By3oB, Mocksa: HUSIY MUODU, 2012

2. DN JI 84 duznyeckast KOCMOJIOTHS : HAyyHoe u3nanue, Mocksa: @usmatnur, 2012

JOIIOJIHUTEJIbHASA JINTEPATYPA:

1. 1 B87 Black holes, cosmology and extra dimensions : , New Jersey [and oth.]: World scientific,
2013

2.621.38 I'55 CoBpemeHHas 2JIEKTPOHHAS dJIEMEHTHas 6a3a B mpuOopax u cucTeMax (pU3uKH BHICOKHUX
9HEPruil, KOCMOGU3UKH U MEIAUIMHBI : yaeOHOe mocodue s By3oB, Mocksa: HUSTY MUODU, 2012

3. 52 T'l7 Kocmuueckue nyuu : , ['ansnep A.M., M.: MUOH, 2002

4. 52 1175 lpuknaanas saepHas KocMopu3uka : yyeOHoe mocodue st By30B, K. A. bosipuyk [u np.],
Mocka: MUDH, 2007

5.539.1 K71 KocMmoduszudeckue nccaeaoBanus : c0. Hayd. TpyaoB, oxa pex. [anpnepa A.M., M.:
DHeproaromusaar, 1986

6. 52 JI12 JlaGopaTopHbIii TPakTUKyM "MOHHUTOPUHT paaualiliOHHON 0OCTaHOBKH OJMIKHETO KocMoca"
: yueGHOe mocobue ist By30B, pell. : A. M. I'anbniep, Mocksa: MU®DU, 2008

I[TPOTPAMMHOE OBECITEYEHHUE:

CriennanbHOe IporpaMMHoOe obecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHMAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHUTIIMHBI

CriennanpHOE MaTepUATBHO-TEXHUYECKOE 0OecrieueHne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIsA CTYAEHTOB



ABTOp(BI):

UYepnspiea Mpuna BsiuecnaBoBHa, K.(.-M.H.

Uepnsimesa Upuna BsdecnaBoBHa, K.(¢.-M.H.



