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AHHOTANIUA

Kypc comepkuT cBEJEHHS O COBPEMEHHOM  COCTOSHMM  HpoOJIeM  IOJIy4eHUs
HKCHEPUMEHTAIBHON HH(OPMAIIH 0 HEUTPOHHO - (PU3MUECKUX MPOIEccax B SIEPHBIX PeakTopax u 00
UX XapaKTEpUCTHKaX, O TMPUMEHSIEMbIX JJIs SKCIIEPHUMEHTOB MeTofax M mpubopax. Obcyxmaercs
B3aMMOCBSI3b MEXIY SKCIIEPUMEHTOM M PacyeToM M €€ BIUSHHE Ha YCIIOBHUS NPOBEICHUS OIBITOB.
PaccmarpuBaroTCsi OCHOBHBIE 33a4d JKCIIEPUMEHTAIBHONW PEaKTOPHON (DU3MKKM M COBPEMEHHBIN
NOJAXOJ K WX pEHICHUI0. AHAIM3UPYIOTCS BO3MOXKHOCTH YCOBEPIICHCTBOBAHUS TEXHOJIOTUH
IKCTIEPUMEHTAIBHBIX UCCIICJOBAHHUI U MOBBIMICHUS HX () (HEKTUBHOCTH U HHOOPMATUBHOCTH.

1. IEJIA U 3AJAYA OCBOEHUS YYEBHOM JTAUCIHUILIAHBI

Ilenb M3ydeHHs AMCLUMIUIMHBI 3aKJIIOYACTCSI B O3HAKOMIIEHUU CTYIEHTOB C COBPEMEHHBIM
COCTOSIHUEM OKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHMM Ha SAEPHBIX pPEAKTOpax U IMEepCHeKTUBAMU
MPOJOIDKEHUS MX Pa3BUTHs, OCOOCHHOCTSIMH TPOBEICHHS AKCIEPUMEHTOB HA YCTAHOBKAaX Pa3HBIX
TUTIOB, OTJIMYAIOIIUXCSA CIEKTPOM, IUIOTHOCTBIO IIOTOKAa HEHTPOHOB M DPEXHMaMU paboOTBHl U
MPUOOPETEHNU HABBIKOB BHIOOpA ONTHUMAJIBHBIX MPUOOPHO-METOAMYECKUX PELICHUI 3a7a4, CTOSILIUX
nepea HEMTPOHHBIMU PEAKTOPHBIMU KCIIEPUMEHTAMU.

3ajaun U3y4yeHus: JUCHUILIIUHBI:

- npuoOpereHHe 3HAHUW 00 OCOOCHHOCTSX MPOBEACHUS  HEUTPOHHO-(PUIUUECKUX
AKCIIEPUMEHTOB Ha PEAKTOPHBIX YCTAHOBKAX Pa3HOIo TUIIA;

- OBJIQ/ICHHWE HABbIKAMU ONTHMAJIbHOI'O BHIOOpA METOAMYECKOTO U IPUOOPHOrO pEIIeHUs NPU
MIPOBE/ICHUU PEAKTOPHBIX SKCIEPUMEHTOB C Y4€TOM HEoOX0IUMOW MH()OPMATHBHOCTH TOTYYEHHBIX
pe3yJIbTaTOB U MUHUMAJIbHBIX 3aTparT.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

CopnepxaHue nporpammsl HampaBlIeHO Ha (GOpMHpOBaHME 3HAHUH B  00JacTu
HKCIEPUMEHTAIbHON sifiepHON Pu3uKku. M3ydeHue NaHHOM JMCLUIUIMHBI MO3BOJIUT MOJYYUTh 3HAHUS
O PEAaKTOPHBIX HKCHEPUMEHTaX M OSKCIIEPUMEHTAJIbHOM ammaparype. M3ydenue Kkypca TpeOyeT
OCBOEHUS CTYJIEHTaMH AMCLMILINH, B KOTOPBIX JAKOTCSl OCHOBBI SIIEPHBIX TeXHONorui. [lomumo 3toro
HE00X0IMMO 3HAKOMCTBO C IUCHUIUIMHAMHU IO TEOPUN BEPOATHOCTH.

3. OOPMUPYEMBIE KOMIIETEHIHUU U IIVIAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoHaIbHbIe KOMIETEHIINH:

KOI{ N HAUMCHOBAHHEC KOMIICTCHIIN ‘ KOII U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIUN

[IpodeccnonabHbIe KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMH W OOBekTamu (0OJacTsMu
3HaHUN) TPOGECCHOHATBHON JeSITETbHOCTH:

3anaua O0beKT Wiun Koa u HaumeHOBaHue Koa u HaumeHOBaHue
npogdeccuoHaIbLHOM 00J1aCTh 3HAHUA npogdeccuoHaIbLHOM HHAUKATOPA
aesiteabHoctu (3I1]1) KOMIIETEeHIINH; JIOCTHKEHUS

OcHoBaHue npogecCHOHAIbHOM



(mpogeccuoHATIBLHBIH
cranpapr-IIC, ananu3
ONbITA)

HaY4YHO-UCCJIEN0BATEIbCKUMN

KOMIIETCHIIHH

IToaroroBka HCXOIHBIX
MaHHBIX, HaJaIKa
AKCIIEPUMEHTAIIbHBIX
CTEH/IOB U YCTaHOBOK
I o0ecneueHust
BBITIOJTHEHUS] HAYYHBIX
HUCCIIETOBAHUN

ATOMHBIN
JIeTOKOJIbHBIM
(ot ATOMHBIE
INMEKTPUUYECKUE
craniuu [1naBydas
ADC Coepa
Hay4HBIX
HCCIICIOBAHUI B
00JacTy saepHOM

ITK-2.3 [1] - ciocoben
MPUMEHSTH COBPEMEHHBIC
9KCIEpPUMEHTANIbHbIE
METObI U3MEPEHUMN U
00pabOTKH JaHHBIX TIO
AIepHO-(DU3UIECKUM U
TEIIO(PU3NUECKUM
CBOMCTBaM MaTepHUasoB;
HEHUTPOHHO-(U3NYECKUX

3-I1K-2.3[1] - 3uatsb:
9KCIEPUMEHTAIbHbIE
METOVKH OTIPEICIICHUS
HEHTPOHHO-(DU3UYECKHIX
Y TETUIOTHPABINIECKUX
apaMeTpoB;
V-TIK-2.3[1] - YmerTs:
c/ienarh BEIOOp METOIUKU
¥ anmaparypsl Ui

¢busuku u Y TETJIOTHIPABIMYECKUX = PEIICHHs] KOHKPETHOM
TEXHOJIOTHI MapaMeTpoB SIACPHOM HEHTPOHHO-(DU3UICCKOMN
YCTaHOBKH U TEIUIOTUPABINYECOM
3a/1a4yu; clIeNaTh OI[CHKY
Ocnosanue: JOCTUKUMOW TOUHOCTHU
[TpodeccnonanbHbIM pPEe3yJbTaTOB U3MEPEHUN
crannapt: 24.078 C YUETOM BIIMSIIOIINX
(hakTOpoB; ;
B-T1IK-2.3[1] - Bnanets:
METOUKaMHU
TUTAHUPOBAHUS U
POBEJCHUS
9KCIIEPUMEHTOB
ITpoBenenue pacueTHBIX =~ ATOMHBII ITK-4 [1] - cnocoben 3-T1K-4[1] - 3uaTh
UCCIIEIOBaHU U JIeI0KOIbHBIN MPUMEHSITh AKCIEPUMEHTAJIHHBIE,
u3MepeHuit pusnueckux =~ ¢GioT ATOMHBIE 9KCIIEPUMEHTAJIbHBIE, TEOPETUUECKHE U
XapaKTepUCTHK Ha ANEKTPUYECKUE TEOPETUUECKUE U KOMITBIOTEPHBIE METO/IbI
AKCIIEPUMEHTATBLHBIX ctannuu [InaByyass KOMIBIOTEPHBIE METOBI  HCCIIEIOBaHUI B
creHaax u ycranopkax  ADC Cdepa HCCTIeIOBaHUH B npodecCuoHaNTbHON
Hay4YHBIX npogeccuoHaIbHON obnacty ;
WCCIICIOBAaHHH B obmacTu V-IIK-4[1] - YMmeTb
00J1aCTH sIJIepHOI IPUMEHSITh
(bu3uKH U OcHnosanue: SKCTIIEPUMEHTAIbHBIE,
TEXHOJIOTUH IIpodeccronanbHbII TEOPETUYECKHUE U

craugapt: 24.031,
24.067, 24.078

HpOI/ISBO)ICTBeHHO-TGXHOJ’IOFI/I'-IGCKI/Iﬁ

KOMITEIOTEPHBIC METOIBI
HCCJIEIOBaHUN B
npodecCuoHaNTbHON
o0JacTu;

B-TIK-4[1] - Bnagers
METOIaMH
WHTEPIIPETAIH
(aHanmu3a) ¥ Mpe3eHTaIuN
MTOJTY9IEeHHBIX
pE3yIbTaTOB

ITognepxanue
paboTOCIIOCOOHOCTH
cucTeM, 000pyI0BaHHUs,
CPEICTB U3MEPEHHUS],

ATOMHBIN
JIETOKOJILHBIN
¢10T ATOMHBIE
INMEKTPUUIECKUE

ITK-12 [1] - criocoben k
IKCIUTyaTaIUH
COBPEMEHHOTO
(du3nueckoro

3-I1K-12[1] - 3uatb
TEXHOJIOTHYECKUE
MIPOIIECCHI B X0O/1€
MTOJITOTOBKH




KOHTpOJIS, ynpaBiaeHus,, —cTaHuuu [InaByuyass oOopynoBaHUs U MIPOU3BOJICTBA HOBBIX

aBTOMATHUKH, ADC Coepa pruOOpPOB, K OCBOSHUIO MaTepHasoB, MPUOOPOB,

BBIYUCIIUTEIILHOU HAYYHBIX TEXHOJIOTHIECKUX YCTAHOBOK M CUCTEM ;

TEXHUKU HCCIICIOBAaHHH B MIPOIIECCOB B X0JI€ V-IIK-12[1] - YmeTb
00JIaCTH SIIEPHOW  TIOJTOTOBKU TIO/JITOTaBIINBATh
bu3MKH 1 MPOM3BOCTBA HOBBIX MPOM3BOICTBO HOBBIX
TEXHOJIOTHI MaTepHalioB, IPUOOPOB, | MaTEpUAIIOB, TPUOOPOB,

YCTAaHOBOK U CUCTCM;

YCTAHOBOK U CHUCTEM ;
B-I1K-12[1] - Bnagets

Ocnoeanue: HaBBIKAMU HKCIUTyaTaIlH

[TpodeccnonanbpHbIM COBPEMEHHOTO

crangapt: 24.028, 24.081  ¢usuyeckoro
obopynoBaHus 1
pudopoB

4. BOCIHUATATEJIbHBIN IIOTEHIUAJ JUCIIATLINHBI

Hanpasnenus/uenn 3anaun BocruTaHus (KOox) BocnurarensHbIi NOTEHIMAI
BOCIIUTaHMS JUCLUIUINH
[TpodeccrnonansHoe Co3znanue ycioBHi, Hcnonb3oBaHue BOCIUTATENBHOIO
BOCIIUTaHUE o0ecneynBaroIux, HOTEHIMaja JUCIUIUIMH
(bopMHpOBaHKE OTBETCTBEHHOCTH  MPO(PECCHOHATHHOTO MOIYIIS ISt
3a npodecCHOHATIBHBIN BHIOOD, (hopMHUpOBaHUS Y CTYACHTOB
po¢heCCHOHATTEHOE PAa3BUTHE H OTBETCTBEHHOCTH 3a CBOE
poecCHOHATIbHBIE PEIICHUS npogeccuoHaIbHOE pa3BUTHE
(B18) IIOCPEICTBOM BbIOOpa CTYJEHTaAMU
UH/IMBUYaJIbHBIX 00pa30BaTeIbHbIX
TPaeKTOPHIl, OpraHU3aluu CUCTEMBbI
OOLIEHUS] MEXKIY BCEMU
y4aCTHHKaMHU 00pa30BaTebHOTO
rpolecca, B TOM YHUCIIE C
MCIIOJIb30BAaHUEM HOBBIX
MH(OPMALIMOHHBIX TEXHOJIOTHH.
[TpodeccrnonanbHoe Coznanue yciosui, 1.Mcnionib30BaHNEe BOCIIUTATEIBHOTO
BOCIIUTAHHE o0ecrnevnBaroIuX, MOTEeHIIMAaJa IUCIUIUIMH/TIPAKTUK

(hopMUpOBaHHE HAYYHOTO
MUPOBO33PEHHUS, KYJIbTYPBI
MOMCKA HECTAHIaPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTUUECKUX
peuieHui, KpUTUIECKOTO
OTHOIIIEHUS K HCCIICIOBAHUSIM
JxeHay4dHoro Toiska (B19)

«HayuHo-uccnenosarenbckas
pabotay, «IIpoekTHas mpakTUKa,
«HayuHbIil ceMuHap» 1UIs:

- (popmMupoBaHUS TOHUMAHUS
OCHOBHBIX IPUHIUIIOB U CIIOCOO0B
Hay4YHOTO MO3HAHUS MUpPa, Pa3BUTHUS
HCCIIEI0BATENbCKUX KaueCTB
CTYJICHTOB ITOCPEACTBOM UX
BOBJICUEHUS B UCCIIEOBATEIBCKHE
MPOEKTHI O 00JIaCTSIM HayUHBIX
nccinenoBanuil. 2.Mcnons3zoBanue
BOCIHUTATEIHHOTO MOTEHIINATIA
quciuiuin "Mcropus Hayku U
naxeHepun'", "Kputnueckoe
MBIIIJIEHUE U OCHOBBI HAYYHOI
KoMMyHuKanuu'", "BegeHue B
cnenuanbHOCTh", "HayuHo-




nccaeaoBarenbekas pabora',
"Hayunslii cemuHap" nis:

- popMHUpOBaHUS CITOCOOHOCTH
OTJICNISITh HACTOSIIUE HAYIHBIE
UCCJIEJIOBAHUSI OT JDKEHAYYHBIX
MOCPEJICTBOM MTPOBEICHUS CO
CTYJICHTaMHU 3aHITHI U PETYISIPHBIX
Oecen;

- (opmMHupoOBaHUS KPUTHUECKOTO
MBIIIJICHHSI, YMEHHS pacCMaTPUBATh
pa3IUYHbIE UCCIIE0BAHUS C
9KCIIEPTHOMN TO3UIIMH MTOCPEACTBOM
00CYXXJIEHHS CO CTYJCHTaMH
COBPEMEHHBIX UCCIIEI0BAHUN,
UCTOPUYECKHX MPEINOCHUIOK
TIOSIBJICHUS TE€X WJIM HHBIX OTKPBITHHA
Y TEOPHUH.

S. CTPYKTYPA U COJAEP)KAHUE YUYESHOM JUCIATLIUNHBI

Pa3nensl yueOHON AUCHUIUIMHBL, KX 00BEM, CPOKH U3ydeHHS U (POPMBI KOHTPOJIA:

HaumMeHoBanue
pasaeJsia yueOHOM
JTUCIHHMILINHBI

Jlexknun/ Ipakr.
(cemuHapw! )/
JlaGopaTopHbie
padoThIl, yac.
OO0s13aT. TeKymui
KOHTPOJIb (popma*,
HeaeIs)
MaxkcuMaJbHBIA
0aJu 3a paszgen™*
ATTecTanus
pasneaa (¢popma*,
HeJeJs)
HNuaukaTopsl
OCBOEHHSA
KOMIEeTEeHI[HH

Henean

8 Cemecmp

N
(6]

K

1
oo

Yacrts 1 1-8 8/0/24 3-T1K-12,
V-T1K-12,
B-TIK-12,
3-11K-2.3,
V-I1K-2.3,
B-TIK-2.3,
3-11K-4,
V-I1K-4,
B-I1K-4

Yacts 2 9-15 | 7/0/21 25 KH-15 | 3-T11K-12,
V-1IK-12,
B-T1K-12,
3-T11K-2.3,
V-TIK-2.3,
B-TIK-2.3,
3-11K-4,
V-TIK-4,
B-I1K-4




Umozo 3a 8§ Cemecmp 15/0/45 50

KouTtpoJbHbie 50 ] 3-T1IK-12,
Meponpusitusi 3a 8§ VY-TIK-12,
CemecTtp B-I1K-12,
3-11K-2.3,
V-TIK-2.3,
B-TIK-2.3,
3-T11K-4,
VY-TIK-4,
B-T11K-4

* — COKpaIIeHHOE HAUMEHOBaHNUE (POPMBI KOHTPOJIS
** — cymMmmMa MakcHMaJbHBIX OamioB JojbkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3auyeT U

(nn) sK3ameH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYILEr0 KOHTPOJISI U aTTECTAllMK Pa3/IeIioB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KoHTpoJIb 110 uToram
€] DK3aMeH
KAJIEHJIAPHBIN IVIAH
Hepnean | Tembl 3ansaTuii / Conepxxanue Jlek., | IIp./cem., | JIao.,
yac. yac. yac.
8 Cemecmp 15 0 45

1-8 Yacts 1 8 0 24

1 BBenenune Bcero ayuTopHsIX 4acoB
PeakTopHbIe 3KCTIEpUMEHTHI, MPOBOAUMBIE B MPOIECCE 1 | 0 | 3
CO3J]aHUsl U HKCIUTyaTalllu SACPHBIX peakTopoB. BzaumocBsa3b | Ouinaiin
9KCHEPUMECHTOB Ha CTCHIaX, UCCIICAOBATCIbLCKUX U 0 0 0
SHEPreTHUECKUX peakTopax. HeoOXoauMocTs N3MEpEeHUid s
6e3onacHoi 1 3¢ (HEeKTUBHON HKCIUTYaTallMM PEAKTOPHBIX
YCTaHOBOK.

2-4 HccaenoBaresbCcKkue peakTopbl Bcero aynutopHbIx 4acoB
Haznauenue, ycTpoICTBO U XapaKTEPUCTUKU 3 [0 [ 10
HCCIIEIOBATENILCKUX PEAKTOPOB. Y CTPOMCTBA, UCMOJIb3yeMbIE | OHailH
JUTSL SKCIIEPUMEHTOB Ha UCCIIEI0BATEILCKUX PEAKTOpax. 0 0 0

Peaktops! 15 puznueckux ucciaeoBaHui. DKCIIEPUMEHTHI Ha
HEHUTPOHHBIX My4KaX. ONBITHI C «XOJIOAHBIMU» U
«YIBTPaxXOJOAHBIMUY» HETpoHaMU. [lomydeHrne HEUTPOHHBIX
UMITYJIbCOB ITyTEM MPEPBIBAHNS HEUTPOHHOTO ITy4Ka.
CranumoHapHbIe UCCIIE0BATEIbCKHUE PEAKTOPHI (TIPUMEPHI).
JlocTHKEeHNE MAKCUMAJIbHOTO ITIOTOKA HEMTPOHOB.

PeaxTophb! i1t peCypCHBIX UCTIBITAHUN 00pPa3IOB U YCTPONCTB
B pa/InalliOHHBIX MOJISIX. Y CTPOWCTBO PEAKTOPHBIX NETEND (Ha
npumepe peakropa MP-2).

PeaxTops! 11 MpoU3BOACTBA PAJIHOU30TOIIOB. Y CTPONCTBO
KOHTEHHEPOB i1 00TydeHHs] MUILIEHEH (aMITyin).
HCIIOJIb30BAHUE JIOBYIIKH HEUTPOHOB IS IIOBBIICHUS
IJIOTHOCTH ITOTOKA HEUTPOHOB HAa MulIeHU. [Ipumenenue




MO3TAMHOTO peXuMa 00ydeHus. IIpumepsl BHICOKOMOTOYHBIX
peaktopoB (CM-2).

Kputcrenanl A1 HHTerpajabHbIX PeaKTOPHBIX
JIKCIIEPUMEHTOB

[Ipenmy1iecTBa 3KCIIEPUMEHTOB HA PEAKTOPAX HYJIEBOU
MOIIHOCTHU. [IoHsATHE O MOJEIBHBIX U KOHCTAHTHBIX
HKCHEPUMEHTAX, UX 0COOCHHOCTH U Ha3HAUCHHS.

Y CTpoiCTBO KPUTCTEHIOB: CTPYKTYpa 3arpy3okK.
HCIOJIb3YEMbIE MaTEPUaIbl. YIIPaBICHUE HEUTPOHHBIM HOJIEM.
TexHOoIornyeckne norpeHOCTH pPe3yabTaToB.

Kputcrenab! U1 SKCIEPUMEHTOB 110 (PU3UKE TEIUIOBBIX
PEaKTOpOB, UX YCTPOHCTBO U ocobeHHocTH. Ctena ZR-6, ero
HaszHaueHue. MzmepsieMble (QyHKIIMOHAIIBI, METO/IbI
onpeeleHUue NOrPEIIHOCTU PE3YIIBTATOB.

Kputcrenap! U1t SKCIEPUMEHTOB 110 (PU3UKE OBICTPBIX
peakTopoB. Marepuaisl u CTpykTypa coopok. 3mepsembie
(byHKIMOHATBL. DKCIIEpUMEHTAIbHAS CHCTEMA [T N3MEPEHUS
CHEKTPOB HEUTPOHOB «I10 BPEMEHHU MPOJIETA.

Bnmsiare reTeporeHHON CTPYKTYphI COOPOK Ha IMOJTydaeMble
pe3yIbTaThl.

Bcero ayuToOpHBIX 4acoB

3 I |8

Ownnaiig

0 0 0

CemecTpoBbIil KOHTPOJIb
[TpomexyTouHast MpoBepKa 3HAHUI CTYACHTOB.

Bcero ayuTopHbIX 4acoB

1 [0 |3

Onnaity

0 0 0

9-15

Yactb 2

/ 0 21

9-11

JKCIEePUMEHTHI Ha JHEPreTHYeCKNX peaKkTopax
[IpoMblIIICHHBIE SKCIEPUMEHTHI, UX OCOOEHHOCTH.
anmnapaTypHble U METOJUYECKHE OTPaHUYEHUS.
periaMeHTanus yciaoBUi MpoBeIeHHs, MHOTO()aKTOPHOCTb.
npuMeHsiemble nerekTopHble cucteMbl. CBPK, peaktumetpsl.
OKCIIEpUMEHTBI, IPOBOJNMBIE ITPH ITyCKax peakTopoB BBOP.
Pa3nnune skciepuMeHTOB MO ONpeeseHn0 K03 (OULIMEHTOB
peaktuBHocTH Ha BBOP-440 u BBOP-1000. U3mepenus
TEMIIEPATYPHOT0 KO3 PUIIMEeHTa peaKTUBHOCTH peaKTopa
BB5P-1000.

OKCIIEpUMEHTBI, IPOBOJIUMBIE B IIPOLIECCE IKCIUTYaTALlUH
peakropoB PEMK. 13MmepsieMble BETUYMHBIL, HCIIOIb3YEMBIE
JeTeKTOphl U MeTo1bl. Mi3Mepenus mapoBoro ko3¢ ¢puirenra
PEaKTUBHOCTH, MOTPEIIHOCTH PE3YJIbTATOB.

Bcero ay1uTopHbIX 4acoB

3 [0 |9

Onnaity

0 0 0

12-16

Metposorusi B peakTOpHOM JKCIIepUMeHTe

1. Heo6x0omMMOCTh METPOIOTHYECKOTO 00eCTIeUeHUS
n3MepeHuil. Meropl, prOOPHI, TANOHBI, BHEITHHE JTAHHBIE.
TepMuHosiorus u onpeneneHus.

2. Metposnorust "3MepeHnii HEUTPOHHBIX MOJIEH, TPOLIECCOB,
Matepuainos. [IoHsaTHE KauecTBa U3MEPEHUI, ET0 KOHTPOJIb.
Hepaspymaromue u paspyuiaroiniue MeTobl U3MEepeHHi:
0COOEHHOCTH, TPEUMYIIECTBA U HEJOCTATKH, IPUMEHEHHUSI.
3. DTanoHsbl, cTaHAapTHBIE 00pa31bl, TPaAyHPOBOUYHbBIE
WCTOYHUKH JJIs1 00ECTIeYeHUs Hepa3pyIIAIONINX U3MEPEHU.
OU3NKO-XUMHUYECKUE POPMBI UCIIOJIb3YEMBIX MaTEpUAIIOB,
CIOCOOBI IPUTOTOBIICHUSI, HepapXHsl STAIOHOB. Bo3MoxkHOCTH
MUHUMU3aUU notpebHocTH B stanonax. [pumep COIT -

Bcero ay1uTopHbIX 4acoB

4 [0 | 12
Oumunaita
0 0 0




TUTYTOHHMEBBIE CTAHIAPTHBIE 00PA3IIbl IPEAIPHUITHS 3aBOJIA
PT-1 I1O «Masx».

4. ®U3MKO-XMMUYECKHUE METO/Ibl U TTPOLIEIYPhI Pa3pyIIAIOIINX
n3meperuii. OTOop MpeacTaBUTEILHOM MPOOHI,
TOMOTEHU3AINH, OYMCTKA U BbIACNICHHUE. 3a/1auH, PelllaeMble C
MTOMOIIBIO PA3PYIIAIOMINX U3MEPEHUH.

5. MeTposioruyeckasi aTTecTalus METOUK U UX
JOKyMEeHTalbHOE oopmIleHuE.

6. MeTpoJiornueckue XapakTepUuCTUKU METOJIUK,
MIPUMEHSIEMbIX Ha MIPEANPUITHIX OTPACIIH.

CoxkpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUIA:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepual

111 ITonHOTEKCTOBBIE IEKIINHU

BM Buneo-marepuansl

AM Ayamno-marepuansl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VM HTEepaKTUBHBIN CAUT

TEMBbI IPAKTUYECKUX 3AHATUN

Henean

Tempbl 3ansaTnii / Conep:kanue

8 Cemecmp

1-8

Ilepeyenn J1a60paTOPHBIX PadoT MO KypCy «IKCNepUMEHTAIbHAS PeakTopHas (PU3UKAa
U METPOJIOTUS»
JlabopaTopHblie pabOThI HAa TOAKPUTHIECKUX COOpKaX:

1P DkcnepuMeHTaIbHOE ONIPe/ieSieHne MaTepHaIbHOTO IMapaMeTpa ypaH rpaduToBOM
peleTKH

2P DkcrepuMeHTalbHOE ONPE/IeNIeHNEe 3aBUCUMOCTH MaTepUaJbHOTO MapaMerpa OT 1iara
ypaH-BOJHOM PELIETKH

5P MopenupoBaHue 3arpy3kyd akTUBHOM 30HBI SIZIEPHOTO PEAKTOPa U IIOCTPOEHUE
3aBUCHUMOCTH OOpaTHOTO YMHOXKEHHUS HEUTPOHOB OT Macchl TOIUIMBA, 3arPYKEHHOIO B
aKTUBHYIO 30HY SJIEPHOTO PEaKkTopa

6P MopenupoBaHue Iporeayphl ONpeNeIeHs] PEaKTUBHOCTH, BBOAUMON CTEP KHIMHU
pEryJIMpPOBaHMsI IOCPEICTBOM U3MEPEHHUSI YCTAaHOBMBILErOCS NEPUOAA U3MEHEHHUS
IJIOTHOCTH HEUTPOHOB B SIIEPHOM pEaKkTope

7P MopenupoBaHue IpOLEAYPHI ONIPENEIEHHUS] PEAKTUBHOCTH, BBOAMMOMN CTEP)KHAMHM
perynupoBanus (quddepeHInaIbHbI METO]T cOpoca CTEPIKHS)

8P MonenupoBaHue Npoueaypsl ONPECIICHUsT PEaKTUBHOCTH, BBOJAUMOM CTEPKHAMU
perynupoBaHusl (MHTErpalbHBINA METO] cOpoca CTEPIKH)

CryneHTsl pa30MBalOTCs Ha TPYINIBI U pabOTAOT 110 MOArOTOBIEHHOMY MPEINoiaBaTeieM
CEMECTPOBOMY ILJIAHY.

Ilepedyenn J1a00paTOPHBIX PadoOT MO KypPCy « IKCNIEPUMEHTAIbHAS PEaKTOPHAs (PU3HKA
H METPOJIOTUA»
JlaGopatopHble pabOThl Ha MOJAKPUTHUECKUX COOpKaAX:




1P DkcnepuMeHTaIbHOE OTIpEIeTICHHE MaTepUaJbHOTO TapameTpa ypaH TrpaduToBoi
peleTku

2P DkcniepuMeHTaIbHOE ONPEIEICHUE 3aBUCUMOCTH MaTEpUAIbHOIO MapameTpa OT liara
YPaH-BOJHOM PELIETKH

5P MogaenupoBaHue 3arpy3Ki aKTUBHOM 30HBI SIIEPHOTIO PEAKTOPa U IIOCTPOCHUE
3aBHCUMOCTH OOpaTHOTO YMHOXKEHHUSI HEHTPOHOB OT MAacChl TOIUIMBA, 3arPY>KEHHOTO B
AKTUBHYIO 30HY JIEPHOTO PEAKTOpa

6P MopenupoBaHue IpoLeayphl ONIPENEICHUS] PEAKTUBHOCTH, BBOAUMON CTEP KHIMHU
peryaupoBaHus NOCPEICTBOM U3MEPEHHSI YCTAHOBUBILEIOCS IEPUOJA U3MEHEHHUS
IJIOTHOCTU HEUTPOHOB B SIZAEPHOM PEAKTOPE

7P MonenupoBaHue NpOLEAYphl ONIPEAEIICHUS] PEAKTUBHOCTH, BBOJUMOW CTEPKHIMH
perynupoBanus (qudhepeHIHaTbLHBIA METO]T COpoca CTEPIKHS)

8P MopgenupoBaHue npoueaypsl ONpeeieHus peakTUBHOCTH, BBOJUMOM CTEPKHSAMHU
perynupoBaHus (MHTETPAIbHBIA METO cOpOCca CTEPIKHS)

CryneHTsl pa30MBalOTCs Ha TPYIIIBLI U pabOTAIOT 110 OArOTOBIEHHOMY IIPEToaBaTeeM
CEMECTPOBOMY ILIAHY.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Kypc mpenycmarpuBaeT MCHOIB30BaHUE B Y4COHOM IpoIecce aKTUBHBIX (OpPM MpoBeIeHUs
3aHATUN (IIPAKTUYECKUE 3aHATUS, CHCTeMa KOHTPOJbHO-U3MEPUTEIBHBIX MaTepUalioB, BKIIOYAs
TECThl) B COYETAHMHM C BHEAYyIUTOPHOM paboToii ¢ 1enpio (QOopMHpPOBAHUS U PaA3BUTHUA
npoeccHoHaNbHBIX HABBIKOB CTYACHTOB C MIPUMEHEHUEM 3JIEKTPOHHBIX PEeCypCcoB,MH(POPMAIIIOHHBIX
Y MYJBTUMEIUNHBIX TEXHOJIOTUH.

7. ®OH/JI OHEHOYHbLIX CPEIACTB

@DOHJT OLIEHOYHBIX CPEACTB 0 JTUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pyOEXKHOT0 U MPOMEXKYTOUYHOTO KOHTPOJIS MO AUCLHUILIIMHE.

CBs3p Mexay (GOpMHUPYEMBIMH KOMIETEHLUUSAMU U (OpMaMHU KOHTPOJIS HMX OCBOEHHUS
IpeJCcTaBIeHa B cleayromel Tadnuue:

Komnerenuusi NuaukaTopbl 0CBOEHUsI ATTecTallMOHHOE MepPONpUsTHE
(KI1 1)

[1K-12 3-11K-12 9, KU-8, KI-15
VY-TIK-12 2, K1-8, KI1-15
B-T1K-12 9, KN-8, KI-15

[K-2.3 3-11K-2.3 9, KU-8, KI-15
VY-TIK-2.3 92, K1-8, KI1-15
B-I1K-2.3 9, KU-8, KI-15

I1K-4 3-T11K-4 2, K1-8, KI1-15
V-TIK-4 9, KU-8, KI1-15
B-ITK-4 92, K1-8, KI1-15

I xaabl oeHKU 00pa30BaTeIbHBIX H0CTUKEHU I




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoMeKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.ICIZ IIIKAJIOMN:

Cymma 6amtoB | Onenka o 4-ex Onenka TpeboBaHMs K YPOBHIO OCBOCHHUIO
OaJUILHOM IIIKAJIE ECTS y4eOHOM TUCIUILINHBI

O1neHKa «OTIMYHO» BBICTABIIACTCS CTYICHTY,
€CITH OH TITyOOKO U TIPOYHO YCBOMII
MPOTrpaMMHBIN MaTepuall, HCUEPIBIBAOLIE,
MOCJIe0BaTEeNFHO, YETKO U JIOTUYECKU
CTPOIMHO €ro n3jaraer, yMeeT TECHO
YBSI3BIBATH TEOPHIO C PAKTHKOM,
UCTIOJIb3YET B OTBETE MaTepua
MOHOTpaUIeCKOH JIUTEPATYPHI.

90-100 5 — «omauunor A

85-89 B O1LieHKa «XOPOILIO» BBICTABISETCS CTY/ICHTY,

75-84 C €CJIM OH TBEPIO 3HACT MaTepHal, I'PaMOTHO U

4 — «xopouioy 10 CYIIECTBY M3JIaraeT €ro, He JOIycKast
70-74 CYILLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
BOIIPOC.

65-69 OleHKa «Y/I0BJIETBOPUTEIBHO»

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O Mar€pualia, HO HE
3- YCBOWII €T0 JieTalei, OMyCcKaeT HETOYHOCTH,
60-64 «Y008IEMBOPUMENLHOY E HEI0CTATOYHO MPABUIIBHBIE (OPMYITUPOBKH,
HapyIICHHS JIOTHICCKOM
TTOCIICAOBATCIBHOCTH B U3JIOKCHUU
MPOTPaMMHOTO MaTepraa.

OlleHKa «HEYIOBIETBOPUTEIHLHOY
BBICTABIISETCS CTY/IEHTY, KOTOPbIN HE 3HAET
3HAYMTETHHOM YaCTH IPOrPaMMHOIO
o_ marepuaia, J0IMyCKaeT CYIECTBEHHBIE
Hwuxe 60 F omnOku. Kak npaBuiio, orieHka

«Hey0081emBOPUMENLHOY

«HEYJOBJIETBOPUTEIILHO» CTABUTCS

CTyJIEHTaM, KOTOPbIE HE MOTYT IPOIOJKUTh
o0ydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIONIEN JTUCIUILIMHE.

8. YYEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

1. DU 1181 MeTtponorusi, cTaHAapTU3aIUS U cepTUUKALIMS B aTOMHOM OTpaciu : MOHOTpadus,
[Tponkun H.C., HemunnoB B.M., Mocksa: HUAY MUDU, 2014

2. DU C50 HeiiTpoHHO-(pHU3HNUECKHE MPOLIECCH B Pa3MHOKAIOIINX Cpelax : J1abopaTOpHBIN
npaktukym, CmupHoB B.E., Mocksa: MU®U, 2008

3.621.039 C50 HeiiTponHo-(pu3nueckue Mpouecchl B pa3MHOXKAIOIIUX Cpefax : 1abopaTOpHBIH
npaktukym, CmupHoB B.E., Mocksa: MU®U, 2008



4. DU b94 DkcniepuMeHTallbHAs peakTopHas (pu3uka : yaeOHoe mocodue it By30B, bymryes A.B.,
Mocksa: MUDH, 2008

5. 621.039 b94 DkcniepuMeHTalIbHAs peakTopHas (pu3uka : yaeOHoe mocodue A By3oB, bymryes
A.B., Mocksa: MU®U, 2008

JOITOJIHUTEJIBHASA JIMTEPATYPA:

1. 539.1 K58 JlerektupoBaHue HEUTPOHOB : JabopaTtopHslii mpakTukym, CmupHoB B.E., Koxun A.@.,
M.: MUDU, 2004

[TPOT'PAMMHOE OBECIIEYEHHUE:

1. JANIS 4.0 (31 xopryc, JI-201, J1-202, J1-204, J-211)

LMS 1 UIHTEPHET-PECVYPCEHI:

1. Caiit Bcemuphoti simeproii accouuanuu (http://world-nuclear.org)

2. CoopHUK KHUT Ha oduinansHoro caiita MATATD (http://www-pub.iaea.org/books/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbHO-TEXHWYECKOE OBECIHEYEHHME YUYEBHOW
JUCHUIINHDBI

1. VB-1 ()

2. YB-2 (JI-105)
3. YBIIII (JI-105)
4. YT (J1-105a)

5. Uuaukarops! (JI-105)

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIIMU JIUIA CTYAEHTOB

ITpu n3ydeHnn Kypca cieyeT 03HaKOMHUTBCS C PA3IMYHBIMUA THUIIAMH MUCTOYHUKOB HEUTPOHOB
U UX XapaKTepUCTUKAMU (MOILIHOCTb M CIHEKTP HEWTPOHOB, PEXHUMBI TE€HEpallH), ¢ CHUCTEMaMHU
JNETEKTUPOBAHUS PaJAMOAKTUBHBIX M3IYYEHHH, METOAAMHU MU3MEPEHMsI DHEPIETUUECKUX U BPEMEHHBIX
CIIEKTPOB.

Oco0oe BHMMaHHE HEOOXOIUMO YIECIUTh HU3YUYEHUI0O HEHTPOHHBIX peakuuid B pas3HbIX
JMarna3oHax »HEepruM, Ha sjpax pa3zHoil maccel. CrenyeT chopMynupoBaTh BBIBOJBI O TOM, Kakue
mpoueccel HauOosiee BEpOSTHBI S MEUICHHBIX M OBICTPBIX HEHTPOHOB, Kak H3MEHSIOTCS
COOTHOLIEHHS MEK/Y BEPOATHOCTSIMH MPOLIECCOB B 3aBUCHMOCTH OT THUIIA PEAKTOPA.



HyxHO ycTaHOBUTH (AaKTOpbI, BIMSIOMME HA (OPMHUPOBAHUE HEUTPOHHOIO TMONSA U
O3HAKOMHUTBCSI C METOJaMH, IPUMEHSEMBbIMU JUIsl ONPEICJIEHUS CHEKTPOB HEHTPOHOB B
9KCIIEPUMEHTAIIBLHBIX U SHEPIeTUUYECKUX PEAKTOPAX.

HyxHo 3HaTh TpeOoBaHMSA, TpEeABSABISEMble K HEHTPOHHBIM JaTYMKaM, HPUMEHSEMBIM B
CUCTEMaXx YIIpaBJICHUs HEUTPOHHBIM I10JIEM B PEAKTOpax.

HyXHO 3HaTh NPUHLMIIBI HOCTPOCHUS CUCTEM BHYTPUPEAKTOPHOIro KoHTpousd. Cienyer 3HaTh
IpHUeMBbl epeKkanTuOpoBKU 3PPEKTUBHOCTU AATYMKOB JJIs yUETa UX BBIFOPAHUS.

Tpebyercsa yCBOMTh BaKHOCTh ONpEAETCHUs IIIyOHWHBI BBITOPAHUS SJEPHOTO TOIUIMBA B
PEaKTOpe U O03HAKOMHTBHCS C METOJAaMH €€ OIpelesIeHUsl, OCHOBAaHHBIMU Ha I'aMMa-CIIEKTPOMETPUH U
U3MEpPEHUSIX HEWTPOHHOIO M3JIy4eHMs] TOIUIMBHBIX cOopok. IlpoBectn aHanu3 mnorpemHocren
OIIpe/ieNICHUs] BBITOPAHUS U CIIOCOO0B X MUHUMU3ALMH.

ITpoBecTu CpaBHUTENBHBIN aHAIN3 Pa3pyLIAOIINUX U HEPA3pYIIAIOIIUX METOAOB ONPEIEICHUS
HYKJIMJTHOTO COCTaBa $JIEPHOIO TOIUIMBA: TOYHOCTH, TPYAOEMKOCTH, croumoctu. Hano wnmers
IPEJCTaBICHUE O MPUHLUUIAX M OCOOEHHOCTSX pa3pyllaoLIMX METOJOB: MacC-CHEKTPOMETPUH,
anb(ha-CreKTPOMETPUH.

B Teuenue cemecTpa CTYyIEHT CaMOCTOSITEIBHO T'OTOBUTCS K BBIIOJHEHHUIO J1aOOPATOPHBIX
pabot. M3yuaer TeopeTnueckoe BBe/leHHE K Ja00paTOpHOil paboTe U MOpsI0K €€ BhIITOJTHEHHUS.

CamocTosTenbHO 0QOpMIIIET OTYET MO IPOJCIaHHOW J1abOpaTOpHON paboTe M TOTOBUTCS K
3amuTe paboThl, MpopadaTbiBasi TEOPETUUECKUN MaTeprall U KOHTPOJIbHBIE BOIPOCHI, U3JI0KEHHBIE B
OIHMCaHUU JIA0OPATOPHOTO MPAKTUKyMa B KOHIIE KaXKIOH padOThI.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIVUM JIJIS TPETNIOJABATEJIEA

Heo6x011uMo0 00BACHUTD CTYJIEHTaM UCTOPUIO U HANpaBJIEHUS PAa3BUTUSI COBPEMEHHOM (pu3MKH
PEaKTOpoB, TPeOOBAaHUS K COBPEMEHHBIM PEAKTOPHBIM KCIIEPHUMEHTaM, HEOOXOJUMOCTh U3MEpEHHM
s 3¢ (eKTUBHON 1 6e30MacHON IKCIUTyaTalluy SAEPHBIX PEaKTOpPOB. B CBSI3M € pa3BUTHEM SAEPHOTO
TOIJIMBHOTO IIMKJIA CYLIECTBYET IMOCTOSIHHas MOTPEOHOCTb B YTOYHEHMH M JIOMOJHEHHUHU SIEPHBIX
naHHbIX. JlocTmkeHuWe »HTUX 1ened TpeOyeT pa3BUTHS NPUOOPHO-METOAMYECKOH 0a3bl  1Jis
SKCIIEPUMEHTOB Ha PEAKTOpPax pa3HbIX THUIIOB.

HyxHo mokasarb, 4TO B CBSI3U C HEYKJIOHHBIM YBEJIMYEHHEM MPOJOKUTEIbHOCTH OOITY4YEeHUS
SJIEPHOTO TOIUIMBA BO3SHUKAET MOTPEOHOCTh B HOBBIX JIAHHBIX O CEUEHHUSAX PEaKIIMii, a 3HAUUT B HOBBIX
skcriepuMeHTax. Crienyer OOBSICHUTH, YTO JUIsl OINpENETeHHs] Ka)XJ0ro PEeakTOPHOro IMapameTpa
CYIIECTBYET HECKOJIBKO METOJIOB M YCIEX HCCIEeOBaHMs ONpeAessieTcs BbIOOPOM ONTHMAIbHOTO
pemeHns. CinenyeT NpoOBECTH CPaBHEHUE HEPA3pYyIIAIOUIMX U Pa3pyLIAOIMX aHAJIU30B M yKa3aTh Ha
pacTyliee IPUMEHEHNE HEPA3pyLIAOIINX METOJOB.

[Tpyu ananu3e pa3inUYHBIX SKCIEPUMEHTOB (M3MEpEHHUs] HEUTPOHHBIX CEYEHUH, OIpeesieHUe
PEaKTOPHBIX MapaMeTpoB) CJEeNyeT VyAeNsATh BHUMAaHHME CHOCO0aM MHHHMH3ALUH  BIUSIOLIUX
¢dakTopoB. [laTh ompeneneHHI0 MOHATHIO “KadecTBa” METOJa M PacCMOTPETh MEphl MO KOHTPOIIIO
KauecTBa. PaccMOTpeTh BO3MOKHOCTH CHMKEHHUSI (JOHA C TIOMOIIbIO MTACCHUBHOM M aKTHUBHOW 3aIlIUTHI
NeTeKTOpoB. PacckazaTs 0 poyii mporpaMM MaTeMaTH4eCcKo 00pabOTKH SKCTIEPUMEHTATBHBIX JAHHBIX
111 OOHapyXeHUs U U3MepeHHst 3P (PEKTOB.

Crnenyer ocoboe BHHMMaHHE YAEIMTH BONPOCaM H3MEPEHUH PEaKTUBHOCTH U H3MEpPEHHit
HYKJIMJHOTO COCTaBa TOIUIMBAa B Ipoliecce ero obiiyueHus B peakrope. [Ipu ommcaHuu MeTon0B
U3MEpPEeHUH HYXHO (UKCHpPOBaTh BHMMAaHHE Ha TPaHMULAX HX MPUMEHUMOCTH U JOCTHKUMOMN
TOYHOCTH. YKa3aTh Ha CBf3b MEXIy TpeOyeMOoH TOUYHOCTbIO U TEXHHUKO-IKOHOMUYECKUMU



MOCIEACTBUAMHU TorpemHocTed. OObsICHUTH, MOYeMy Uil SKCIEPUMEHTOB Ha Pa3HBIX peakTopax
MPUMEHSIFOT Pa3HBIE METOBI M IIPUOOPBHI.

ABTOD(BI):

Aneesa Tarpsina bopucoBHa, K.¢.-M.H.



