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
[Iporoxon Ne 01/423-573.1

ot 20.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

METO/bI PETUCTPALIUU U3TYUYEHUI

HanpaBnenne noaroToBku [1] 14.03.02 SAnepHbie Pu3nKa U TEXHOJIOTHH
(cmennanbHOCTD)
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AHHOTALMS

I/I3yan0Tc;1 KJIaCCI/I(bI/IKaL[I/IH U CBOIiCTBa HOHU3UPYIOIINX YaCTUIl U THUIIBI UX B33HMOI[€I>1CTBH$I
¢ BemecTBoM. Jlaercs wHpOpMAIUsi O JETEKTOpPaX, OCHOBAHHBIX HAa PETHCTPAIlMM HOHHM3AINH B
BCIICCTBC, CUUMHTHIIIAINU, YCPCHKOBCKOI'O H3JTY4YCHHA, NCPEXOAHOTO M3JIYUCHUA U JP. HSy‘IaIOTCﬂ
JNETeKTOphl, MpeIHAa3HAYEHHbIE /JI PETUCTPALUMU HEUTpalbHBIX YacTHIl (HEHTPOHBI, HEHTPUHO,
WIMP). OtnensHO paccMOTPEHBI BOIIPOCHI FTaMMa-CIIEKTPOMETPHH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUILIAHBI

I_IeJ'ILIO OCBOCHHA yqeGHoﬁ JUCHUIIIIMHBI ABJISICTCA HpI/IO6peTeHI/IC HaBBIKOB H YMGHI/Iﬁ B

obiactu pa3pa60TKH, CO3JaHnsA W HCHOJIb3OBAHHA JCTCKTOPOB AACPHOI0 HU3JTYYCHHUA JJIA

HKCHEPUMEHTAIBHOM AaepHON (PU3UKHA U KOCMO(DHU3HUKH.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JucuunnuHa O6a3upyercss Ha MPOCIYIIAHHBIX KypcaX (U3uKa: 3JEKTPUUECTBO U MarHeTHUsM,
ANEKTPOTEXHUKA, JJIEKTPOHHUKA, SAEPHO-PU3NUYEecKHe NpUOOpbl M METOJbl B KOCMO(DHU3UYECKOM H
Ha3eMHOM 3KCIIEPUMEHTE, SKCIEPUMEHTAJIbHbIE METOAbl sfepHOW ¢usuku. [lomyueHHble B Xxone
OCBOCHMS JUCLHUIUIMHBI 3HAHUS HEOOXOIUMBI /151 OCBOCHUS Kypca COBPEMEHHBIN s1€pHO-PU3NUECKUI
SKCHEpUMEHT Ha Ha3eMHbIX YCTaHOBKaX U B KOCMOCE,

da TaKiKC TIIPOBCACHUA HAYYHO-

HCCIIe0BAaTEIbCKOM pa6OTBI, MMPOXOKACHUA HpeﬂﬂHHHOMHOﬁ MMPAKTUKNU W BBITIOJIHCHUSA BBIHYCKHOﬁ

KBaJIM(PUKAIIMOHHOHN paboThI.

3. ®OPMUPYEMBIE KOMIIETEHIIU U IIVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

VYHuBepcanbHbIe H(1IK) oOmenpodeccuoHanbHbIE KOMITETSHIIUN

| KO,I[ N HAUMCHOBAHUC KOMIICTCHIIMHU | KOI[ N HAMMCHOBAHNC MHAHUKATOpa JOCTUKCHUA KOMIICTCHIUA

[TpodeccnonanbHble KOMIETCHIIMA B COOTBECTBUM C 3ajadaMd W OOBEKTaMu (00iacTsMu

3HaHUN) PO ECCUOHATBHON AESITEbHOCTHU:

3anaua
npogeccuoHAIbLHOM
nesiteabHocTu (311]1)

MPOBEICHUE
IKCIIEPUMEHTOB TI0
3aJJaHHBIM METOIKaM,
o0paboTka 1 aHamu3
pe3yIbTaTOB;

O0BeKT NJIM 00J1aCTh
3HAHUSA

JJIEMEHTapHBIC
YaCTHUIIbI, ATOMHOE SAPO
Y T1a3Ma, ra3000pazHoe
Y KOHJICHCUPOBAHHOE
COCTOSTHUE BEIECTBA,

JIa3CPhbI 1 UX

Hay4YHO-UCCIEN0BATEIbCKUN

Koa u HauMeHoBaHMe
npogeccuoHaIbHOM
KOMIIETEHI[UH;
OcHoBanue
(mpogeccuoHAIBLHBIH
cranaapr-I1C, ananu3
OnbITA)

IT1K-3 [1] - Crocoben
MPOBOAUTH (hPU3HUECKUE
OKCIICPUMCEHTEI 110
3a/ITaHHOW METOUKE,
COCTaBJISATh OMHMCAHUS
ITPOBOTUMBIX

Koa u HauMeHOBaHHe
HHINKATOPA
JOCTHKEHH S
npo¢ecCuOHATBLHOM
KOMIIETeHI[MH

3-11K-3[1] - 3HaTH
OCHOBHBIC (hU3HUECKHE
3aKOHBI U METOIBI
00pabOTKH TaHHBIX ;
V-TIK-3[1] - ymeTh
paboTaTh 1o 3aIaHHOU




IIOATr0OTOBKA JAHHBIX
JUTSL COCTaBIICHUS
0030pOB, OTUETOB U
HAY4YHBIX TyOJIMKAINH,
y4acTue BO BHCAPCHUU
pE3yNbTaToOB
HUCCIIEIOBAaHUN U
pa3paboTox

MIPUMEHEHHUS, STCPHBIC
peaKTOphI, MATEPHUAITBI
SIEPHBIX PEAKTOPOB,
SIEPHBIC MaTePUAITBI H
CUCTEMBI O0eCTICUCHUS
X O€30ITacCHOCTH,
YCKOPUTEIH
3apsHKCHHBIX YaCTHII,
COBpeMEHHas
AIEKTPOHHAS
CXEMOTEXHHUKA,
JIEKTPOHHBIE CHCTEMBI
STIEPHBIX U (PUBHUECKUX
YCTaHOBOK, CHCTEMBI
aBTOMATHU3UPOBAHHOTO
YIPaBIICHUS SACPHO-
¢buznueckuMu
YCTaHOBKaMH,

aTOMHOE SIJIPO,
AJIEMEHTAPHBIE YACTHUIIBI
U [1J1a3Ma,
KOHJCHCUPOBAHHOE
COCTOSIHHE BEIIECTBA,
Ja3epsl U UX
MIPUMCHCHHUS, SJCPHBIC
peaKTophl, MaTEpUabl
SIEPHBIX PEAKTOPOB,
SIEPHBIE MaTEPUAIIBI U
CHCTEMBI 00eCIICUCHMUS
MX 0C30IMaCHOCTH,
YCKOPHUTEITH
3apsHKEHHBIX YACTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHUKa,
ANEKTPOHHBIE CUCTEMBI
SIIEPHBIX U (PU3HUECKUX
YCTaHOBOK, CHCTEMBbI
ABTOMATH3UPOBAHHOTO
yIpaBIeHUS sIIEPHO-
buznuecKkuMu
yCTaHOBKAMH

HCCJIeIOBaHUM,
OTYETOB, aHATHU3Y
pe3yNbTaToB U
MOJITOTOBKE HAYYHBIX
myOuKauit

OcHosaHue:
[TpodeccrnonanbHBIM
crangapt: 40.011

[IK-15.1 [1] - Cnocoben
OCYILECTBJISATH TIOUCK,
XpaHeHue, 00paboTKy u
aHayu3 HHGOpMaIuK 13
pa3IMYHBIX HCTOYHUKOB
u 0a3 JaHHBIX,
IpPE/CTaBIIATh €€ B
Tpebyemom hopmare ¢
UCIIOJIb30BaHUEM
UH(POPMALMOHHBIX,
KOMITBIOTEPHBIX U
CETEBbIX TEXHOJIOTHI

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 40.011

METOJIMKE, COCTABIIATh
OTHCaHUs
MIPOBOIUMBIX
HCCIEA0BAHUMN 1
OTYETHI,
MOJIFOTaBINBATh
MaTepHabl 1
HAYYHBIX ITyOJIMKAIN;
B-TIK-3[1] - BnageTs
HaBBIKAMHU
IIPOBEEHUS
(bU3UIECKUX
HKCIIEPUMEHTOB 10
3aJIaHHOM METOJINKE,
OCHOBaMU
KOMITHIOTEPHBIX U
MH(POPMALIMOHHBIX
TEXHOJIOTH, HAyYHOU
TEPMUHOJIOTUEN
3-IIK-15.1[1] -
METO/IbI
OCYIIECTBICHUS
MIOUCKA, XPaHEHUS,
00paboTKH M aHaJIM3a
uHpOpMaLUU U3
pa3INyYHBIX
UCTOYHUKOB U 0a3
JTAHHBIX, METOJIBI
IIPEJICTaBJICHUS €€ B
Tpedyemom opmare ¢
HCII0JIb30BaHNUEM
WH()OPMAIIMOHHBIX,
KOMITbIOTEPHBIX U
CETEBBIX TCXHOJIOTHH;
V-TIK-15.11] -
OCYIIECTBIISTh MOUCK,
XpaHeHue, 00paboTKy
U aHaiu3 uHdopMaluu
U3 PA3IUYHBIX
MCTOYHUKOB U 0a3
JAHHBIX, IPEICTABIATh
ee B TpeOyeMom
dbopmare ¢
HCIIOJIb30BaHUEM
UH(GOPMaLIMOHHBIX,
KOMITBIOTEPHBIX U
CETEeBBIX TEXHOJOTHUH ;
B-TIIK-15.1[1] -
METOJIaMU
OCYIIIECTBIICHUS
MOKCKa, XpaHEHUS,
00pabOTKH ¥ aHaIH3a




MPOBEJICHUE
AKCIIEPUMEHTOB 110
3aJaHHON METOIUKE,
COCTaBJICHHUE
OINMMCaHUs
HpOBOI[I/IMI)IX
HCCIEIOBAHUN U
aHaJIn3 pe3ybTaTOB

MIPOBEJICHUE
3KCIEPUMEHTOB 110
3aJaHHON METOJUKE,
COCTaBJICHHUE
OIMMCaHUs
MPOBOJIUMBIX
HCCIIENOBaHUN 1
aHaJlu3 pPe3yIbTaToOB

aTOMHOE SIZIPO,
3JIEMEHTAPHBIC YACTHUIIBI
U IJ1a3Ma,
KOHJICHCHPOBAHHOE
COCTOSIHHE BEIICCTBA,
Ja3epsl U UX
MIPUMEHEHHUS, STCPHbIC
pEeaKTOphI, MATEPUAITBI
SIEPHBIX PEAKTOPOB,
SIIEPHBIC MaTEPUAITBI H
CHUCTEMBI 00CCIICUCHUS
nx 0e30IMacHOCTH,
YCKOPUTENH
3apsHKCHHBIX YaCTHII,
COBpEMEHHas
AIEKTPOHHAS
CXECMOTEXHUKA,
JIEKTPOHHBIE CHCTEMBI
STIEPHBIX U (PUBHUECKUX
YCTaHOBOK, CHCTEMBI
aBTOMATHU3UPOBAHHOTO
YIPaBICHUS SACPHO-
buznuecKkuMu
YCTaHOBKAMH

aTOMHOE SIJIpO,
AJIEMEHTAPHBIE YACTHUIIBI
U IIJ1a3Ma,
KOHJICHCHPOBAHHOE
COCTOSTHHE BEIICCTBA,
Ja3epsl U UX
MPUMEHEHHS, SICPHBIC
peaKTOphI, MATEPHUATTBI
SIICPHBIX PEAKTOPOB,
SIEPHBIC MATCPUAITHI U
CUCTEMBI 00eCIIeUCHUS
nx 0e30I1acHOCTH,
YCKOPHUTEIH
3apsHKCHHBIX YACTHII,
COBpEMEHHas
AIEKTPOHHAS
CXEMOTEXHHUKA,
ANIEKTPOHHBIC CUCTEMBI

IIK-15.2 [1] - Ciocoben
00pabaThIBaTh,
UHTETPUPOBATH U
MIPEICTABIISITH
pe3yIbTaThl HAYYHO-
UCCIICIOBATEIbCKUX
paboT 1o KOHTPOJIEM
PYKOBOJIATENS

Ocnoesanue:
[IpodeccronanbHbIit
craugapt: 40.011

IMK-15.3 [1] - Criocoben
K Y4aCTHUIO B HAYYHBIX
UCCIIEJOBAaHUSX B
oOmacti pU3MKH 1Ipa U
YaCTHII, KOCMO(DHU3HUKE U
KOCMOJIOTHH, K
CaMOCTOSTEIIEHOMY
OTIpEIEIICHUIO
HEOOXOAUMBIX CPEACTB
" K UX HUCIIOJIB30BaHHUIO
JUISL peTLICHUS
IIOCTABJICHHBIX 3aJ1a4

OcHosanue:
[IpodeccrnonanbHbIM
craugapt: 40.011

uHpOpMaLUU U3
Pa3INIHBIX
MCTOYHUKOB U 0a3
JTAHHBIX, METOJIaMHU
NIPEJICTaBIICHUS €€ B
Tpedyemom opmare ¢
UCTIOJIb30BaHUEM
WH()OPMAITMOHHBIX,
KOMITbIOTEPHBIX U
CETEBBIX TEXHOJIOTUI
3-IIK-15.2[1] -
MeToabl 00paboTKH,
WHTETPUPOBAHUS U
MpEe/ICTaBICHUS
pe3yJIbTaTOB HAyYHO-
HCCIIEIOBATENBCKUX
pa0or ;
V-IIK-15.2[1] -
o0pabaTkIBaTh,
MHTETPUPOBATH U
NPEJCTaBIAT
pe3yIbTaThl HAYYHO-
UCCIIEI0BATEIbCKUX
pabor ;
B-IIK-15.2[1] -
MeTo/1aMu 00padoTKH,
WHTETPUPOBAHUS U
IIpEJICTaBICHUS
pe3yJIbTaTOB HAyYHO-
HCCJIEIOBATEIBCKUX
pabot

3-IIK-15.3[1] -
METOJIbI
OCYIIECTBICHHS
HAay4YHBIX
UCCIICIOBAHMSIX B
obmactu pusukm sapa
Y YaCTHII,
KOCMO(U3UKE U
KOCMOJIOTHUH, METOTBI
OIpeCICHUS
HEOOXOJIUMBIX CPEIICTB
1 UX UCIIOJIb30BAaHU
JUTSL PEUICHUS
IIOCTABJICHHBIX 3a1a4,
V-IIK-15.3[1] -
BBIITOJIHATD HAYYHBIC
UCCIIC/IOBAHHUS B
obnactu HU3HKH sapa




W3yYeHUE U aHaJN3
HAy4YHO-TEXHUYECKOU
uH(popmManuu,
OTEYECTBEHHOI'O U
3apyOeKHOTO OIBITA
10 TEMaTUKe
WCCIICIOBAHHS

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

aTOMHOE SJIPO,
AJIEMEHTAPHBIE YACTHUIIBI
M I1a3mMa,
KOHJICHCUPOBaHHOE
COCTOSIHHE BEILIECTBA,
na3epsl U UX
MIPUMCHCHHUS, SJCPHBIC
peaKTophl, MaTepUaIbI
SIIEPHBIX PEAKTOPOB,
SJIEPHbIE MaTEPUAIIBI U
CHCTEMBI 00eCIICUCHMUS
HX 0E30ITaCHOCTH,
YCKOPHUTENH
3apsHKEHHBIX YaCTHII,
COBpEMEHHas
ANEKTPOHHAS
CXEMOTEXHHKA,
ANEKTPOHHBIE CUCTEMBI
SIIEPHBIX U (PU3HUECKUX
YCTaHOBOK, CHCTEMBbI
ABTOMAaTHU3UPOBAHHOTO
yIpaBIeHUS sIIEPHO-
buznuecKkuMu
yCTaHOBKAMH

[IK-15.4 [1] - Cnocoben
paboTarth C
JETEKTOpaMH 1
YCTaHOBKAaMH B 00JIaCTH
bU3HKY sAapa U YaCTHIL,
HaJl UX ONTUMHU3AIUEH C
MPUMEHEHUEM CPEICTB
WX JTMaTHOCTUKH

OcHosanue:
[TpodeccrnonanbHbIM
cranzaapt: 40.011

Y YaCTHIL,
KOCMO(U3UKE U
KOCMOJIOTHH,
CaMOCTOSITENILHO
OIIPENIENIATh
HEOOXOINMBIE
CpEICTBa U
WCTIOTB30BaTh UX IS
pereHus
MOCTaBJIEHHBIX 3a71a4;
B-TIK-15.3[1] -
METOAAMHU
OCYILIECTBICHUS
HAYYHBIX
UCCIIEIOBAaHMSIX B
obnactu GU3MKY sapa
Y YaCTHIL,
KOCMO(U3UKE U
KOCMOJIOTHH,
METOAAMHU
OIIpENEICHUS
HEOOXOIUMBIX CPEJCTB
U UX MCIIOJIb30BaHUS
JUTSL pEeUICHUS
MIOCTaBJICHHBIX 3a]1a4
3-IIK-15.4[1] -
METObI IPUMEHEHUS
JETEKTOPOB U
YCTAHOBOK B 00JIaCTH
bu3MKH ssipa u
YaCTHII, a TaK XKe
METOBI UX
ONTUMU3ALUEH C
NIPUMEHEHHUEM CPEJICTB
UX JUArHOCTHKH
V-TIK-15.4[1] -
IPUMEHSTH JJETEKTOPHI
Y YCTaHOBKH B
obnactu pu3ukH sapa
Y YaCTHII, BBIITOJTHATH
UX ONTUMU3ALHMIO C
MIPUMEHEHHUEM CPEJICTB
UX JUAarHOCTHKH;
B-TIK-15.4[1] -
METOAaMHU
IPUMEHECHHUS
JIETEKTOPOB U
YCTaHOBOK B 00J1aCTH
(bu3uKH sIpa u
YaCTHII, a TaK Ke
METOAAMHU MX
ONTHUMU3ALAEH C




MIPOBEJICHUE OICHKU
COOTBETCTBUS
pa3zpabaThIBaEMBbIX
MPOEKTOB U
TEXHUYECKOH
JOKYMEHTAIU!
CTaHJIapTaM,
TEXHHYECKUM
YCIIOBUSIM U IPYTUM
HOPMAaTHUBHBIM
JOKYMEHTaM C
MpeIBapUTEILHBIM
TEXHHUKO-
SKOHOMHYCCKUM
000CHOBaHHEM
MIPOEKTHBIX PEIICHUM;

KOHTPOJIb
COOTBETCTBHS
paspabaTbIBaeMbIX
MPOEKTOB U
TEXHUUECKOU
JOKYMEHTauU
CTaHJapTam,
TEXHUYECKAM
YCIIOBHSIM U IPYTUM
HOPMAaTHUBHBIM
JIOKyMEHTaM

MIPOEKTHBIN
pa3paboTKa SAEPHBIX U
(U3NYECKUX YCTaHOBOK,
TEXHOJIOTUHI
pUMEHEHHs TPUOOPOB
1 YCTAHOBOK JUJIsI
perucTpanuu
W3JIy4eHUH, pa3ieseHns
M30TOIHBIX U
MOJIEKYJIIPHBIX CMECEH,
a Tak)Ke aHalIu3a
BEILIECTB,

pa3paboTka u
TEXHOJIOTHUHN
pUMEHEHUs TPUOOPOB
1 YCTaHOBOK JJIs1
aHaJIM3a BEIECTB

IIK-5 [1] - Ciocoben
IIPOBOJIUTH
IpeIBapUTEIBHOE
TEXHHUKO-
SKOHOMMYECKOE
000CHOBaHME
IIPOEKTHBIX PEIICHUN
npu pazpaboTke
YCTaHOBOK U MPUOOPOB

Ocnoesanue:
[IpodeccronanbHbIit
cranaapt: 40.011

IIK-15.9 [1] - Cnocoben
BOIUIONIATH B
JNENCTBUTEIBHOCTD
YTBEPKAEHHBIN ITPOCKT
Y €70 4acTH, HE
OTKJIOHSISICH OT IUIaHA,
npeJiarath Crocoobl
YIIyqILIEHUs U
yriIyOJeHusl TPOeKTa

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 40.011

MMPUMCHCHUCM CPCICTB
UX TUAarHoCTHUKHU

3-TIK-5[1] - 3HaTh
METObI aHAIHU3a JIs
TEXHUKO-
HKOHOMHUYECKOTO
000CHOBaHUS
MPOEKTHBIX PELIeHUH
pu pa3zpaboTke
YCTaHOBOK U
puOOpOB; ;
V-IIK-5[1] - ymetb
MIPOBOTUTH
npeBapuTebHbIC
TEXHUKO-
SKOHOMUYECKOE
000CHOBaHUE
MPOEKTHBIX PELIeHUN
pu pa3zpaboTke
YCTaHOBOK U
puOopoB;
B-TIK-5[1] - BnageTh
METOJIaMU IPOBEACHUS
[peBapUTEILHOTO
TEXHUKO-
HKOHOMHUYECKOTO
000CHOBaHUs
MPOEKTHBIX PELICHUN
pu pa3zpaboTke
YCTaHOBOK U
puOopoB
3-I1IK-15.9[1] -
METO/Ibl peaIn3aluu
YTBEPXKAEHHOTO
IIPOEKTa U €ro 4acTH,
HE OTKJIOHSSICh OT
IUIaHA;

V-IIK-15.9[1] -
BOIUIOIIATH B
JeHCTBUTENIBHOCTh
YTBEPKIEHHBIN
MIPOEKT U €ro YacTH,
HE OTKJIOHSISICh OT
IUIaHa, IpeiaraTh
CTIOCOOBI YTy UIIICHHS
U yriIyOJieHus
IIPOEKTA;
B-IIK-15.9[1] -
METOJIaMH pealu3aluu
YTBEPKIAEHHOTO
IIPOEKTa U €ro 4acTH,




npoun

MOHTaK, HanaaKa,
WUCTIBITAHUS U CAaYa B

3BOJCTBEHHO-TEXHOJIOTNUYECKUI

pa3paboTKa SAEPHBIX U
(U3MYECKUX YCTAaHOBOK,

[IK-7 [1] - Cniocoben k
MOHTaXYy, HAIAJKE,

HC OTKJIOHAACH OT
IIaHa

3-TIK-7[1] - 3nats
TpeOoBaHUS

9KCIUTyaTalUIo HOBBIX | TEXHOJIOTMU HaCTpoiike, CTaHJIapTOB IIpH
00pa31oB U3AEIHi, MPUMEHEHUS TPUOOPOB | peryiupoBKe, IIPOBEEHUHN MOHTAXa,
y3JI0B U JeTaneit 1 YCTAHOBOK JUJIsI UCIBITAHUIO U C/1aye B HaJaJIK1, HaCTPOMKH,
BBIITyCKaeMOM perucrpanuu JKCILTyaTalUIo PETYJINPOBKHY,
MPOIYKIUH; U3ITyYeHUuH, pa3aenenus | o0opynoBaHUs U UCIBITAaHUN
U30TOIHBIX U IPOTPaMMHBIX CPEICTB | 00OPYJOBaHUS U
MOJIEKYJISIPHBIX CMEcei, MIPOrPaMMHBIX
a TaKKe aHalIu3a OcHosanue: CPEICTB. ;
BEILIECTB [Ipodeccronanbhblit V-IIK-7[1] - Y™meTh
cranzaapt: 40.011 IIPOBOJUTH MOHTAX,
HaJaaKy, HACTPOUKY,
PETYJIHUPOBKY,
UCIIbITaHUE
o0opynoBaHus U
MIPOrPaMMHBIX
CPEICTB;
B-TIK-7[1] - Bnamets
HaBbIKAMU MOHTaXa,
HaJaJKu, HAaCTPOMKH,
PETYJIUPOBKHY,
UCIBITaHUS U BBOJIA B
IKCILTyaTalI0
o0opyI0BaHUs U
IIPOrPaMMHBIX
CPEICTB
4. BOCIIUTATEJIbHBIA MOTEHIUAJ JUCHUTIJIAHBI
Hanpasnenus/uenu 3anauu BocniuTaHus (ko) | BocnurarenbHbli NOTEHIMAN JUCIMILINH
BOCIIUTAHUS
5. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI
Pa3nensl yueOHON AMCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIS:
Ne HaumenoBanmue %"
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IlepBb1it pasgen
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* — COKpaIlleHHOE HauMEHOBaHUEe (HOPMBI KOHTPOJISI
** — cyMMa MaKCHMAJBHBIX OaJIOB JOJDKHA ObITh paBHa 100 3a cemecTp, BKIIIOYAs 3a4eT U

(wm) PK3aMeH

CoxparnieHre HaMMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS ¥ aTTECTALlUH Pa3AesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e

yeHHue

KN KoHTposib 1o utoram

€) DK3aMeH

KAJIEHJIAPHBI IIJIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

" yac. , yac. yac.
8 Cemecmp 30 10 0

1-9 IlepBblii pa3ne 18 6 0

1 3agaun PpuU3N4eCKOro IKCNepuMeHTa. Bcero ay1iutopHsIx 4acoB
3amaun GU3NIECKOTO IKCIIEPUMEHTA. Y CKOPUTEIHHBIE 2 |1 [0
SKCIIEPUMEHTHI U IKCIIEPUMEHTHI B KocMoce. M3mepsemble Ownunaitn
napaMeTpsl U3Ty4deHus (Macca, 3apsiji, JHEPIHsl, TPACKTOPHS). 0 0 0
Oco0eHHOCTH PETUCTPALIUU 3aPSHKEHHBIX U HEUTPaTbHBIX
YaCTHIL

2 B3auMogeiicTBHe 3apSI2KEHHBIX YaCTHII. Bcero ayiuTopHbIX 4acoB
B3anmopeiicTBre 3apsyKEHHBIX YACTHII. 2 | 0 | 0
-MOHM3ALMOHHBIE TIOTEPH; Ownnaitn
-MHOT'OKPAaTHOE PacCesIHNC, 0 0 0
-4EPEHKOBCKOE U TOPMO3HOE U3IIyUEHHUE;
-IepeX0qHOE U3ITYUCHHE.

3 B3auMmoaeiicTBHe HEMTPAJIBHBIX YACTHIL. Bcero ayiuTopHbIX 4acoB

B3anMozeicTBre HENTpaJIbHBIX YACTHIL.

2

|1

|0




-pEHTTeHOBCKOE U TaMMa u3iyueHus (poroaddexr,
KOMITTOHOBCKOE 00pa3oBaHUE map);

-HEUTPOHHI (110 OT/IaUe, peaKluH 3aXBaTa);

-HEUTPHUHO (PaJMOXUMHUUECKHE METO/IbI, IPOTOHBI OTJAUH);
-WIMP, penMKTOBOE U3TyUYCHHE.

Ownutaiig

0 0 0

4 CHMHTWLISIIMOHHBIE CYeTYHKH. Bcero ayiuTopHbIX 4acoB
CUUHTWUIAIHOHHEIE CUETYHUKH. 2 | 0 | 0
-IPUHIUT padOThl CUUHTUILIATOPA; Ownnaitn
-IJIACTUYCCKUEC CHUMHTUIISTOPHI, 0 0 0
-KPUCTAJUINYECKHE CLIMHTHILISATOPBI;

-CHUHTHUIATOPBI ISl PErUCTPALIMA HEUTPOHOB;
-HOBBIE pa3zpaboTku (BGO).

5 YepeHKOBCKHE 1€TEKTOPHI U YJIEKTPOHUKA Bcero aynutopHsIx 4acoB
CHUHTWJISINMOHHBIX M YePEHKOBCKHX J1€TEKTOPOB. 2 | 1 | 0
UepeHKOBCKHE IETEKTOPHI U AEKTPOHHUKA CIUHTUIUIALIMOHHBIX | OHIaiH
1 YEPEHKOBCKHX JETEKTOPOB. 0 0 0
-IPUHLIUT pabOTHI;

-TBEPIOTENbHBIE, KUIKOCTHBIE U FA30BbIE IETEKTOPHI;
-IPUHILIMUIBI TOCTPOCHUS SJCKTPOHUKU CHUHTUIUISIITUOHHBIX U
YEPEHKOBCKHX JETEKTOPOB.

6 DoTonNpHUEMHHKH. Bcero aytuTopHbIX 4acoB
DOTONPUEMHUKH. 2 K [0
-PDY; Ounnaiu
-CPM; 0 0 0
-poroaroamI;

-0cO0EHHOCTH MEPBOr0 KACKaAa ANEKTPOHUKH.

7 [MoynpoBoOAHMKOBBIE 1€TEKTOPbI. Bcero ayiutopHbIX 4acoB
[TonynpoBOIHUKOBBIE IETEKTOPHI. 2 | 1 | 0
-npuHun padotsr [I1/1; Omnnaiin
-Ge IeTeKTopHI; 0 0 0
-Si nerexTopsr;

-CZT u npyrue HOBbIE IETEKTOPHI.

8 IMoynpoBOAHUKOBBIE 1€TEKTOPHI U MPUHLIMIIBI Bcero aymutopHsIx 4acoB
nocrpoenus diekrponuku I, 2 |1 [0
[TomynpoBOTHUKOBBIEC IETEKTOPBI U MIPUHITUIIBI TTOCTPOCHUS Ownaitn
anexkrponuku [TIT/1. 0 0 0
-TIOJTYTIPOBOHUKOBBIC APEH(OBBIC JETEKTOPHI;

-IIUKCEJIbHBIE I€TEKTOPHI;

-KpEMHHUEBBIE MUKPOCTPHUIIOBBIE JETEKTOPHI;
-MaJIOUIYMSIIINE YCUITUTEINH;

-kpuorenuka s III/T.

9 I'a3oBbIe 1€TEKTOPBI. Bcero ayiutopHsIx 4acoB
["a30BbIE IETEKTOPBHI. 2 | 1 | 0
-IPONOPLIMOHATILHBIE KAMEPBI; Ownnaitn
-nperidoBbIe KaMephl; 0 0 0
-3JIEKTPOJIFOMUHECLIEHTHBIE KAMEPHI;
~-MHUKPOCETOYHBIC Ta30BbIC YCHINTEIN

10-15 Bropoii pazaea 12 4 0

10 CnexkTpomMerpusi raMMa-u3Jay4eHusl. Bcero ayutopHbIX 4acoB
CrniekTpoMeTpusi raMMa-u3IyueHUsl. 2 |1 [0
-TIOHSTHUS O CIIEKTPaXx; Onnaiin
-JIETEKTOPBI, UCIOJIb3YEMbIE B TAMMA-CIIEKTPOMETPUH; 0 |0 |0




-KpUCTAJUINYECKUE CIIEKTPOMETPHI;
-TIOJTYTIPOBOJHUKOBBIE CLIEKTPOMETPHI;
-KCEHOHOBBIE CIIEKTPOMETPBI.

11 CnexTpomerpusi raMMa-u3Jjy4eHus (MPoaoJIKeHue). Bcero ayiutopHbIx 4acoB
CriekTpoMeTpusi raMMa-u3aydeHus (IPOJIOJIKEHHE). 2 |1 |0
-IPOLECCHI PETUCTPALIMU TAMMa-U3IyYEHUs B peaIbHbIX Omnunaitn
netekTopax (kpaesbie 3P GEKThI, escape u ap.); 0 0 0
-IpUMEPBI UCIIOJIb30BaHUS TaMMa-/I€TEKTOPOB B
CHEKTPOMETPUUYECKUX LIETSAX.

12 CnexTpomerpusi 3apsisKeHHbIX YaCTHIL. Bcero ayiutopHbIx 4acoB
CrniekTpoMeTpus 3apsKEHHBIX YaCTHLI. 2 [0 [0
-MarHUTHBIE CIIEKTPOMETPBIL; Omnutaiin
-dE/dx; 0 0 0
-BpeMs IPOJIETHBIE CUCTEMBI;

-IEpEX0HOE U3ITYyUEHHUE;
-KaJOpOMETPHUSI.

13 Metoabl 1eTeKTUPOBAHMS C1a00B3aMMO/1eiiCTBYIOIIUX Bcero aynutopHbIX 4acoB
4acTHll. 2 | 1 | 0
Mertoapbl AE€TEKTUPOBaHUS C1a00B3aMMOACHCTBYIONINX YacTUIl. | OHaiiH
-HEUTPHUHO; 0 0 0
- WIMP;

-[IPUMEPBI SKCIIEPUMEHTAIBHBIX YCTAHOBOK JJIs1 PETUCTPALIUU
3TUX YaCTHUILL;
-y4eT ()OHOB MPHU MOCTAHOBKE IKCIIEPUMEHTA.

14 TpexoBbie 1eTeKTOPBDI. Bcero aynutopHbIX 4acoB
TpekoBbIE IETEKTOPHI. 2 [0 [0
-yCTpOMCTBA HA OCHOBE CTPUIIOBBIX JETEKTOPOB; Omnutaiin
-YCTpOMHCTBa Ha OCHOBE JIPei(OBHIX Kamep; 0 0 0
-YCTpOMCTBA HA OCHOBE MHOTOCJIOMHBIX HCKPOBBIX KaMep.

15 IIpouecc moAroTOBKY U NPOBeAeHUS (PU3UYECKOTO Bcero aytuTopHbIX 4acoB
JKCIIEPUMEHTA. 2 | 1 | 0
[Tporiecc MOATOTOBKM U MPOBECHUS (PU3NIECKOTO Ownutaiin
AKCIEPUMEHTA. 0 0 0

-BBIOOD (hr3HUecKol 3a1auH;

-OlLI€HKa (DOHOBBIX YCIIOBUIL;

-NIPOEKT (HU3NUECKOI YCTaHOBKHY;
-MO/IETIMPOBAHNE YCTAHOBKH;
-CO3/JaHHE€ YCTaHOBKH;

-T€CTOBBIC NCTIBITAHHUS U KAIIMOPOBKH;
-TIPOBEJICHHUE KCIIEPUMEHTA;
-II0JTydeHue u 00paboTKa pe3yIbTaToOB;
-aHaJIU3 TTOJTyYSHHBIX PE3YJIBTATOB.

CokpalieHHbIe HAUMEHOBAHMS OHJIANH OMIUIA:

O6o03na | IloiHOe HAUMEHOBaHME
YeHHue

oK DJIEKTPOHHBIN KypC

[IM [TOTHOTEKCTOBBIN MaTepuall
T1JI ITomHOTEKCTOBEIE JIEKIIMH
BM Bunieo-maTepuainl

AM Aynino-Matepualibl




[Ip3 [Ipe3enTaumu

T TecTsl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUATIb
ncC WNHTepakTUBHBINA CalT

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHX

Kypc cocroutr u3 pasHeix (GopM o0O0yueHHUs: JIEKIMH, CaMOCTOSITeNbHass padora. Jlekmum
IPOBOJISTCS C HMCIIOJIB30BAaHUEM COBPEMEHHBIX WH(GOPMAIIMOHHO-KOMMYHHUKAIIMHHBIX TEXHOJOTHH, B
T.4. MyJTbTUMETUIHBIX. CTy/IEHTHl OCBAUBAIOT COBPEMEHHYIO HAYUHYIO anmnaparypy u e€ mpuMeHeHHe
JUISL pEIIeHUs TOCTaBICHHBIX (pu3udeckux 3anad. [IpegycMoTpeHo o0ydeHHe «B COTPYAHHUYECTBEY H
rpymnmoBasi paboTa CTYIEHTOB, a TaK)K€ CEMMHAPBI-NPAKTHKYMBI, WHAWBHUIYaJbHbIE U TPYNIIOBBIC
KOHCYJIbTAallhH.

7. ®OHJ OHEHOYHBIX CPEJICTB

@DOHJ| OLIEHOYHBIX CPEACTB MO TUCIUILUIMHE 00ECIeUrnBaET MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTatoB o0ydeHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSITUNA TEKYUIETO,
pyOexKHOr0 U IPOMEKYTOUHOTO KOHTPOJIS IO JUCIUILTHUHE.

CBsa3p Mexny (opMHUpPYEeMBIMH KOMIIETEHUUSAMH M (opMaMH KOHTpPOJII HUX OCBOCHMS
IIpeJCTaBJICHA B ClIeAyIoIeH Tabnuie:

Komnerenuus NuaukaTopbl 0CBOECHHSA ATTecTallMOHHOE MEepPONpHUsTHE
(KII 1)
IK-15.1 3-IIK-15.1 3, KH-8, KU-15
VY-TIK-15.1 3, KH-8, KU-15
B-I1K-15.1 3, KH-8, KU-15
IIK-15.2 3-1IK-15.2 3, KH-8, KU-15
VY-TIK-15.2 3, KH-8, KU-15
B-I1K-15.2 3, KH-8, KH-15
I1K-15.3 3-1IK-15.3 3, KH-8, KH-15
VY-1IK-15.3 3, KH-8, KU-15
B-I1K-15.3 3, KH-8, KH-15
[1K-15.4 3-11K-15.4 3, KH-8, KU-15
V-TIK-15.4 3, KH-8, KU-15
B-I1K-15.4 3, KH-8, KU-15
I1K-15.9 3-1IK-15.9 3, KH-8, KU-15
VY-TIK-15.9 3, KH-8, KH-15
B-I1K-15.9 3, KH-8, KU-15
I1K-3 3-11K-3 3, KH-8, KU-15
VY-TIK-3 3, KH-8, KU-15
B-I1K-3 3, KH-8, KU-15
I1K-5 3-I1K-5 9, KH-8, KU-15
VY-IIK-5 3, KH-8, KH-15
B-IIK-5 3, KH-8, KU-15
[1K-7 3-I1K-7 3, KH-8, KU-15
VY-TIK-7 3, KH-8, KU-15
B-I1K-7 9, KH-8, KU-15




HIkanbl oeHKH 00pa3oBaTe/bHBIX JOCTHKEHU I

[lIxana KaXXq0r0 KOHTPOJIBHOTO MEPONPUSITHS JISKUT B mpenenaax oT 0 0 yCTaHOBJIEHHOTO
MaKCUMAaJIbHOI'O Oajljla BKJIIOYMTEIBLHO. MToroBas arrecranus II0 JHCIHILUIMHE oleHHBaeTca 1o 100-
OayUIHbHOM IIKaJie U MpeAcTaBisieT co0oi cymmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUU
3a/IaHAH B paMKaX TEKYIIETO W MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEIYIOIIEH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOCHHIO
0aIoB OaJUIHHOM IIKaJe ECTS y4eOHOM TUCITUILIUHBI

OHCHKa «OTJIMYHO» BBICTABJIACTCS
CTYZCHTY, €CJIM OH IITyOOKO U MPOYHO
YCBOWII IPOTPAMMHBIN MaTepHal,
HCYEPITBIBAIOIIE, TIOCIIEN0BATENBHO,
90-100 5 — «omauuno» A YEeTKO U JIOTHYECKH CTPOMHO ero
M3JIaraet, yMeeT TECHO YBA3bIBAThH
TEOPHIO C TIPAKTHKOM, UCIIONIB3YET B
OTBETE MaTepHall MOHOTPapHIECKOM

JIUTEPATYPHIL.
85-89 B OreHKa «XOpOII0» BBICTABIISETCS
75-84 C CTY/ICHTY, €CITH OH TBEP/IO 3HAET

Marepua, paMOTHO U 110 CYHIECTBY
M3Jaraet ero, He J0MycKas

D CYIIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouioy
70-74

65-69 O1eHKa «yIOBJICTBOPUTEIBHO

BBICTABIIACTCS CTYICHTY, €CJIM OH HMEeT
3HAHHUA TOJNBKO OCHOBHOTO MaTepHala,

3 - HO HE yCBOWII €r0 JeTaeil, 1omycKaeT
60-64 «Y0061€MEOPUMETILHO E HETOYHOCTH, HEIOCTATOYHO MPABUIIbHbIC
(GopMyIHpOBKH, HApyLICHUS
JIOTHYECKOH ITOCTIEIOBATENILHOCTH B
M3JI0)KEHUU IPOTrPAMMHOI0 MaTepuaa.

OreHka «HEYIOBIETBOPUTEIBHO»
BBICTABIISIETCS CTYICHTY, KOTOPBI HE
3HAET 3HAYUTEIbHOU YaCTH
MPOrpaMMHOT0 MaTepuaa, JOMyCcKaeT
H 60 2— F cymecTBeHHbIe omnOKku. Kak npasuio,
1K «HEYO0B1EMBOPUMETLHOY OLICHKA «HEYIOBICTBOPUTEILHOY
CTaBUTCSI CTYJCHTaM, KOTOpBIE HE MOTYT
MIPOJOJKUATE 00yUueHue Oe3
JOTIOJTHUTEIIBHBIX 3aHATHH 110

COOTBETCTBYIOIIEH NUCIUIIIIMHE.

8.  YUYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 539.1 B79 JleTexTopbl HOHU3UPYIOLIUX YACTUL U U3TyYeHUH. [IpMHIMIBI M TpUMEHEHUS : ,
Honronpyausiii: Uurennexr, 2012



2.539.1 I'95 Teneckonuyeckue NOIYNPOBOJHUKOBBIE JETEKTOPBI Il yCKOPUTENIBHBIX
HKCIEPUMEHTOB : yueOHoe nocodue ais By3oB, FO.b.  I'ypos, b. A. Uepnsie, Mocksa: HUSY
MU®DU, 2012

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 681.5 K68 JlaTunku 1 1eTeKTOPHI (HPU3UKO-DHEPTETUUECKUX YCTAHOBOK : yueOHOE Mmocooue s
By30B, C. A. Kopones, B. II. MuxeeB, Mocksa: HUAY MU®DU, 2011

I[MPOIr'PAMMHOE OBECITEYEHUE:

CriennanbHOe IporpaMMHOE oOecriedeHre He Tpedyercs
LMS U UHTEPHET-PECYPCBI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TV CHUTIINHBI

CriennanbHOE MaTepUATbHO-TEXHUYECKOE oOecrieueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU JJIA CTYAEHTOB

LenssmMu ocBOeHHsI y4eOHOW TUCHUTUIMHEI SIBIISIFOTCS O3HAKOMJICHHE CTYJIEHTOB C OCHOBHBIMHU
BHUJIaMH U3JTyYECHUN:

- 3apsDKEHHBIE YacTUIBl (MPOTOHBI, sIIpa, OSJEKTPOHBI W Jp.), HEHTpalbHBIE YACTHIIBI
(HEUTPOHBI, HEUTPUHO), STEKTOPMATHUTHOE U3JTyUCHUE;

- MEXaHU3MaMH UX B3aMMOJEUCTBHS C BEIIECTBOM;

- OCHOBHBIMU DPa3HOBUJHOCTSAMHU JETEKTOPOB JUIsl PETUCTPALMM H3IyYeHHH, UX pabouyumu
XapaKTepUCTUKAMU U 00J1aCThIO TPUMEHEHHH.

B UTOT€ OCBOGHMS Kypca TpEeAINoJiaraercsi BbIpaboOTaTh Yy CTYICHTOB YypPOBEHb
OCBEJJIOMJIEHHOCTH 00 OCHOBHBIX JIETEKTOPAX M3IIy4eHUs] HEOOXOAMMBIN i 3((PEeKTUBHON pabOTH B
nabopaTopusx,  3aHUMAIOIIMXCS  TOCTAHOBKOM  sSACpHO(DM3MYECKHMX H  acTpou3HyecKux
HKCIIEPUMEHTOB, B YUPEIKACHUAX, PAOOTAIOMINX C PA3TUIHBIMU ACTICKTAMU SIICPHON TEMaTHKH.

11. YYEBHO-METOJWYECKHWE PEKOMEHJIAIIAM JIJISI TIPEIIOJIABATEJIEM

Oco06oe BHIMaHUE NP YTCHUU JICKIIUHU CIIEAYET yASIITh KOHTPOJIIO 32 TEM HACKOJIBKO XOPOIIIO
CTYACHTBI BOCHPHUHUMAIOT HH(popMaluio. Cremyer MepHOAMYECKH OOpamarbesi K ayJuTOpUU C
BOMPOCOM O 0a30BOM MH(OpMAIMK, OJYYCHHOW CTYJCHTAMHU Ha TPEABLIYINNX Kypcax WM JICKIHIX
M0 JTaHHOMY MPEIMETy, HEMOCPEACTBEHHO CBS3aHHBIX C W3JIaraeéMbIM MaTepUaIoM. DTO TMO3BOJSET
BOBJICKATb CTYJACHTOB B 60.]166 AKTUBHOC YYAaCTUC B IMMPOCIYHIMBAHUU JICKIIUH, BHOBb IMOJKIIIOYATHCA K
AKTUBHOMY IIOHMMAHWUIO MaTCpuajia, €CJIU OH, IIO KaKOU-TO MMPUYIMUHE, HC TOHAJI HJIM OTBJICKCA OT
BOCIIPUATHUSL H3yIaraeMoro marepuana. OcCoOEHHO BaXHO PHCOBATh Ha JIOCKE CXEMbl MPUOOPOB,



rpaduKy AMarpaMMbl WIM UCIOJIBb30BaTh MPE3EHTALMU, WUIIOCTPUPYS MMHU HM3J1araeMblii MaTepual.
3TO0 3HAYMUTENBHO 00JIer4aeT BOCIPUATHE MaTepUaa.

ABTOp(BI):

Jmutpenko Banepuit Bacunbesuy, a.¢.-M.H.,
npocdeccop

Penenzent(ni):
backo M.M.



