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 TEOPETUYECKOM 1 DKCIIEPUMEHTAJIbBHON ®U3UKU SEPHBIX
PEAKTOPOB

OZIOBPEHO YMC USADOUT
[Tpotoxon Ne 01/0821-573.1

or 31.08.2021 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIAHBI

METO/IbI Y IIPUBOPhI ®M3NYECKUX U3MEPEHUI

HanpaBnenne noaroToBku [1] 14.05.01 SImepHbIe peakTOPBI U MaTEPUATIBI
(cennanbHOCTB)

2

(2l H

w2 = . =] = M

s | &8¢ g | g 3

S ~. s = =9 o o —_ .
o < = | % oo | g - > 3 &
S s |=5 | & =E | g =3¢ | §s
2 S . | E& | E EE | = 2= 4g . - s 29

= = g 9 = == e . e % d U o g2 =g
P > o =9 < = © g S ® = T
3 e Q5|2 = S x 2 g A~ o S S o
O =2 | O | B ES |RF |mE30 = S Z 3
7 5 180 48 0 64 16 16 2
Hroro | 5 180 48 0 64 24 16 16

Mocksa, 2020



AHHOTALMS

Kypc umeer 3agayy aKTUBHOT'O YCBOCHMS CIIyIIATENIIMU 3HAHWNA B OBICTPO pa3BUBAIOIIEHCS
00JacTH SKCIIEPUMEHTAJIBHBIX HCCIEIOBAHUN paJMallMOHHBIX Mojied U mpoueccoB. OH IpuU3BaH
03HAKOMUTH C COCTOSTHUEM NMPHUOOPHO-METOAMYECKON 0a3bl M TEHIEHINEN UX Pa3BUTHUS, C CHCTEMHBIM
MIOAXOJO0M K IUIAHUPOBAHHUIO U U3MEPEHUN.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

IlensMu ocBoeHMsI y4yeOHOM NMCLMIUIMHBI SBISETCS NPUOOPETEHHE CTyIEHTaMU 3HAHUH O
PEaKTOPHBIX HKCHEPUMEHTaX, 00 MCTOYHHMKAX HEUTPOHOB M HKCHEPUMEHTAIbHOM ammaparype, 00
U3MEpPEHUSAX ANEPHBIX H3JIyYEHUH W MCIIOJIB30BAHMM IOJIYYEHHBIX DPE3YyJbTaTOB [UIsl ONPEIEICHUS
COCTaBa M MacChl SAEPHBIX MaTepHaliOB, XapaKTEPUCTUK SAEPHBIX PEAKTOpPOB. PaccmarpuBarorcs
BOMPOCHI ONTHMHU3ALUHU KCIIEPIMEHTOB U MAaTEeMaTHIECKOH 00pabOTKH 3KCIIEPUMEHTAIBHBIX TaHHBIX,
MUHUMU3ALUN TOTPEIIHOCTH OJy4YeHHON HH(OpMALIUH.

CryneHThl OBIAJECBAIOT METOJAMHU CHEKTPOMETPUU SIIEPHBIX M3IYYEHUH M NpOBEACHUS
HEHUTPOHHO-(PU3NYECKUX HSKCHEPUMEHTOB, HNPUHIUIIAMU I[TOCTPOEHUS HKCIEPUMEHTAIBHBIX CUCTEM.
3HAaKOMATCA C COBPEMEHHBIMU NOTPEOHOCTSMHM B SKCIIEPUMEHTAIbHOW MHPOPMALUU O HEHUTPOHHO-
(U3NYECKUX XapaKTePUCTHKAX SAECPHBIX PEAKTOPOB, HEOOXOAUMOM [T UX CO3/1aHUS U HKCIUTyaTalUH.

[TonpoOHO OMHUCHIBAIOTCS M AHAIM3UPYIOTCS OCOOEHHOCTH M3MEpPEHMH MapaMeTpoB
HEHUTPOHHBIX MPOILIECCOB, XapaKTEPUCTUK CTALlMOHAPHBIX M HECTALlMOHAPHBIX HEHUTPOHHBIX IOJIEH B
YCTAaHOBKAX PA3HbIX THUIIOB, U3MEHEHHUE XapaKTEPUCTHK PEAKTOPOB B 3aBUCUMOCTH OT BPEMEHHU H
PEXUMOB pabOTHI, OT BapHaIlMK TOTUTUBHBIX 3arpy30k. OOCYk1al0Tcsi 0COOCHHOCTH HEpa3pyLIAOIINX
U pa3pylIAOMUX U3MEPEHUH SAEPHBIX MaTepUaIOB

2. MECTO YYEBHOH JJUCIIUILJIMHBI B CTPYKTYPE OOII BO

[Tpu u3y4eHnn OUCHMIUIMHBI UCITIOJIB3YIOTCS MOJYUYEHHbIE paHHHE 3HaHMA M0 AJepHON Qu3nKe
U NEPEeHOCY M3JIyYeHUH, MaTeMaTu4eckoil o0pabOTKU SKCIEpUMEHTaNbHbIX JaHHbIX. [Ipeanaraembiit
CTYJEHTaM MaTepHall B3aUMOCBSA3aH C BOIIPOCAMHU CO3JAHMS U IKCIUIyaTalluu SIAECPHBIX PEAKTOPOB,
SIEPHOTO HEPACIIPOCTPAHEHUS, MEXAYHApOAHBIX M HAIMOHAJbHBIX TapaHTHUH, CUCTEMOH YyueTa
SIEPHBIX MAaTEPHUAJIOB.

Matepuan Kypca HeOOXOIUM ISl YCHEIIHOI'O OCBOEHHUSI TEOPETUYECKOr0 MaTepuaja KypcoB
«OKcnepUMeHTaldbHasl peakTopHas ¢(u3nka U Merpojorus», «CraHpapruzanus, cepTuuKanus,
IUTAaHUPOBAHHUE AKCIEPUMEHTOBY», «Metonabl U npudbopsl u3mepenus AM», «MeToasl U Mpoueaypsl
ydeTa M KOHTPOJS SAEPHBIX MaTepuanoB», «OCHOBBI SIEPHOM M paguallMOHHON 0€30IacHOCTHY,
«OcHoBsI oOpamenus ¢ PAOy.

3. ®OPMUPYEMBIE KOMIIETEHIIU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHble H(1iIK) o0enpodeccuoHaNbHbIE KOMITETEHIIUN

| KOI[ N HAMMCHOBAHUEC KOMIICTCHIINN | KOJI W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN




[IpodeccronanbHbie KOMIETEHIIMA B COOTBECTBUU C 3ajjadaMud W OOBEKTaMu (o0iacTsMu
3HAHUN) TIPOPECCUOHATFHON JCSITETLHOCTH

3apaua
npogeccHoHAIBLHOU
nesiteabHoctu (3I11)

O0BbeKT i
00J1aCTh 3HAHUSA

Konx u HaumeHnoBanue
npogeccuoHaIbLHOU
KOMIIeTEeHIUH;
OcHoBaHue
(mpogeccuoHAIBLHBIH
cranaapr-I11C, ananu3
OnbITA)

HpOI/ISBOI[CTBeHHO—TeXHOHOFI/I‘IeCKI/Iﬁ

[Monnepxanue
paboToCrmocoOHOCTH
cucTeM, 000pyI0BaHUS,
CPEICTB U3MEPEHHS,
KOHTPOJISI, YIIPaBIICHUS,
aBTOMATHUKH,
BBIUMCIUTEIILHON
TEXHUKH

[Monnepxanue
paboToCmocoOHOCTH
cucTeM, 000pyI0BaHHUA,
CPEICTB U3MEPEHHS,
KOHTPOJISI, YIIPaBIICHUS,
aBTOMATHKH,
BBIUMCITUTEIIHLHON
TEXHUKH

ATOMHBIN
JI€TOKOJILHBIN
(b0t ATOMHEIC
AJIEKTPUUECKUE
cranuuu [InaByyqas
ADC Coepa
Hay4YHBIX
HCCIIEJOBaHUI B
o0yactu saepHoi
bu3uKH u
TEXHOJIOT Uit

ATOMHBIN
JIETOKOJILHBIN
(b0t ATOMHEIE
AIEKTPUIECCKHE
cranuuu [InaBy4das
ADC Cdoepa
Hay4YHBIX
HUCCJIEIOBAHUN B
00JIacTH SAIEePHOM
bu3ukH u
TEXHOJIOT Uit

ITK-11 [1] - crtoco6eH k
opraHu3zaiuu padbounx
MCCT, UX TCXHUYCCKOMY
OCHAIIICHUIO,
pa3MeIeHuo
TEXHOJIOTUYECKOTO
000py10BaHUS

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 24.028

IMK-12 [1] - crtoco6eH
IKCILTyaTaIuu
COBPEMEHHOTO
bu3nIecKoro
000pyI0BaHUS U
puOOPOB, K OCBOCHUIO
TEXHOJIOTUYECKUX
IIPOIIECCOB B XOJIC
HOATOTOBKH
MIPOM3BOJICTBA HOBBIX
MaTepHuaoB, IpuOOPOB,
YCTaHOBOK U CHCTEM;

Ocnosanue:
[IpodeccronanbHbIit
cranaaprt: 24.028

Hay4HO-UCCJIEe/I0BATEIbCKUI

Koa u HaumeHoBaHue
HHIHKATOPA
AOCTUKEHUS
npo¢ecCHOHATbHOM
KOMIIeTeHIIUH

3-TIK-11[1] - 3nartb
TpeOOBaHUS K
OpraHM3aIiy TpyJa ;
V-IIK-11[1] - Y™mets
OpraHu30BBIBATH pabouee
MeCTa, UX TEXHUYECKOe
OCHAIIIEHUE, Pa3MEIICHHE
TEXHOJIOTHYECKOTO
000py10BaHUS ;
B-IIK-11[1] - Bnaners
TpeOOBaHUSIMU
0e30MacHOCTH
TEXHHYECKUX
peraamMeHToB B chepe
pohecCHOHATBLHOM
JEeSITEIIbHOCTH
3-TIK-12[1] - 3nartb
TEXHOJOTHYECKHE
IPOIIECCHI B XO/1€
MOJITOTOBKU
MIPOU3BOJICTBA HOBBIX
MaTepuasoB, MPHUOOPOB,
YCTaHOBOK U CHCTEM ;
V-IIK-12[1] - YMmeTb
MOITOTAaBIIUBATh
MIPOU3BOJCTBO HOBBIX
MaTepHuasoB, MPUOOPOB,
YCTaHOBOK U CHCTEM ;
B-TIK-12[1] - Bnagets
HaBbIKAMU SKCILTyaTalluu
COBPEMEHHOTO
(bu3HIEeCcKOro
000py1I0BaHUS U
puoOpOB

[IpoBenenue pacyeTHbIX | ATOMHBIM I1K-4 [1] - cocoben 3-11K-4[ 1] - 3Hatb
WCCIICIOBAaHUH U JIeTOKOTBHBIN MPUMCHSTH AKCIIEPUMEHTAIbHBIE,
n3MepeHuil pusndeckux | GuoT ATOMHBIE JKCIIEPUMEHTAJIbHBIE, TEOPETUYECKHE U
XapaKTePUCTHK Ha INMEKTPUICCKUE TEOPETUICCKHE U KOMIBIOTEPHBIE METOBI
JKCIIEPUMEHTAJIbHBIX ctanuuu [1naByyasi | KOMIIbIOTEpHBIE METOJBI | UCCIIEIOBAHUN B
creryax u ycranoBkax | ADC Cdepa WCCJICJIOBAHHI B pohecCHOHATTLHOM




IloaroroBka MCXOMHBIX
JaHHBIX, HaJaaKa
AKCTIEPUMEHTAIIbHBIX
CTEHJIOB M YCTaHOBOK
U1 o0ecneueHUs
BBITIOJTHEHUS] HAYYHBIX
HUCCIIEIOBAaHUN

IIpoektupoBanue,
CO3/IaHHE U BHEIPEHUE
HOBBIX IPOAYKTOB U
CUCTEM, IPUMEHEHUE
TEOPETUYECKUX 3HAHUMN
B peajgbHOMN
UHXCHEPHOU MTPaKTUKE

Hay4YHBIX
HUCCIIEIOBAaHUN B
00J1acTH S1epHOM
(bu3UKHN 1
TEXHOJIOTUH

ATOMHBII
JIETOKOJIbHBIN
(dbmor ATOMHBIE
AIEKTPUUECKUE
cranuuu [InaByydas
ADC Cdoepa
Hay4YHBIX
HCCIIEI0BAHUN B
o0actu saepHoit
¢bu3uku u
TEXHOJIOTHI

MPOEKTHBIIN
ATOMHBIHN
JIEJOKOJIbHBIH
¢ba0T ATOMHBIE
ANMEKTPUICCKUE
ctanuuu [1naByuas
ADC Coepa
HAYyYHBIX
HCCIICAOBAHUM B
00J1acTH AIepPHOU
¢bu3uku u
TEXHOJIOT UM

npodeccuoHanbHOM
obnactu

Ocnosanue:
[IpodeccronanbHbIit
cranaapt: 24.078

[IK-2.3 [1] - cmocoben
MPUMEHSATH COBPEMEHHBIE
JKCIIEPUMEHTAJIbHBIE
METO/bl U3MEPEHU U
00paboTKH JaHHBIX TIO
SIIEPHO-(QU3UYECKUM U
TETIO(PU3HIECCKUM
CBOMCTBAM MaTEepUaJIOB;
HEUTPOHHO-(U3UUECKUX
Y TEIUIOTUAPABINYECKUX
MapaMeTpoB SAEPHOI
YCTaHOBKHU

OcHosanue:
[TpodeccrnonanbHbIM
cranaapt: 24.078

ITK-6 [1] - cocoben k
pacuery u
MPOCKTHUPOBAHUIO
JleTalield U y3JIOB
puOOPOB M YCTAHOBOK B
COOTBETCTBUHU C
TEXHUYECKUM 3aJIaHUEM C
UCTIOJIb30BaHUEM
CTaHJAPTHBIX CPEJICTB
aBTOMATH3AINH
POCKTHPOBAHUS

Ocnosanue:
[TpodeccruonanbHbIM

00J1acTH ;

V-TIK-4[1] - YMmeTh
MPUMEHSITh
OKCIIEPUMEHTAIbHBIE,
TEOPETUYECKHE U
KOMIIBIOTEPHBIE METOIBI
HCCIIEIOBAHUH B
npodecCuoHATbHON
o0JacTu;

B-ITIK-4[1] - Bnagets
METOJIaMHU
UHTEPIIPETAIAN
(aHanmm3a) u Mpe3eHTaINH
MOJTyYEHHBIX
pe3yIbTaToB
3-TIK-2.3[1] - 3nars:
AKCIIEPUMEHTATHHBIE
METOJIUKH OTIPECIICHUS
HEUTPOHHO-(PUZUUECKUX
U TIUTOTHUAPABINICCKIX
napaMeTpos;
V-IIK-2.3[1] - YmeTs:
ceNaTh BRIOOP METOUKU
U anmapaTypsl JUIs
pelIeHus KOHKPETHOU
HEUTPOHHO-(HU3HUECKON
U TEIUTIOTUAPABIUYECOI
3aJ1a4M; CJIeJIaTh OIICHKY
JTOCTUKUMOU TOYHOCTHU
pe3yJIbTaTOB U3MEPEHUIT
C YYETOM BIUSIOUINX

(bakTopoB; ;
B-IIK-2.3[1] - Bnanets:
METOANKAMU
IUTAHUPOBAHUS U
NIPOBEICHUS
HKCIIEPUMEHTOB

3-1IK-6[1] - 3naTh
METO/Ibl pacueTa u
MPOEKTUPOBAHUS JeTaNeit
y37I0B ¥ IpUOOPOB ;
V-IIK-6[1] - YMmeTh
BBITIOJIHSTH PacyeT 1
MIPOEKTUPOBAHUE JeTaNei
U y3JI0B IpuOOpOB B
COOTBETCTBUHU C
TEXHUYECKUM 3aJIJaHUEM;
B-I1K-6[1] - Bnagets
HABBIKAMU TIPUMEHEHUS
CTaH/apPTHBIX CPE/ICTB
aBTOMAaTHU3alUU




crangapt: 40.011

MPOEKTUPOBAHMUS IIPH
pacuete u
MPOEKTUPOBAHUU
JleTaliel y3JI0B 1
npudopoB

4. BOCIIUTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

Hamnpasnenus/nienu
BOCIIMTAHUA

3amaun BocriuTaHus (KOx)

BocnuraTenbHbI DOTEHIIMAT JUCITUILINH

S. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHIUTUIMHBI, KX 00BEM, CPOKH HU3yUYeHUS B (POPMBI KOHTPOJIS:

IL.II

HaumenoBanue
pasaesia yueOHOM
JTUCIHHUIIINHDI

JlaGopaTopHbIe
O0s13aT. TEKyIIMH

Jlexknuu/ Ilpaxr.
padoThbl, yac.

Henean
(cemmuHapsi )/

KOHTPOJIb (popma*,

HeaeIs)

MakcuMaJabHBIH

0aJ 3a pa3gea™*

ATTecTanus
pasnena (popma*,
HeJeJs)
HNuaukaropsl
0CBOCHHUSA
KOMIOATAHIIIIA

7 Cemecmp

YacTtb 1

24/0/32

Kn-8

~
[\
(9]
~

N
(V)]

K-8

YacTtb 2

9-16 | 24/0/32

CK-16
(25)

25

KH-16 | 3-IIK-

Hmoezo 3a 7 Cemecmp

48/0/64

50

KonTtpoibHble
MepOoNpHUATHS
Cemectp

3a

7

50

3 3-I1K-
2.3,
V-
K-
2.3,
B-
[IK-
23




* — COKpallleHHOE HaMMEHOBaHUE (POPMBI KOHTPOJIS

** — cymMMa MakCHMaJbHBIX OanioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT H

(unn) 3K3aMeH

CoxpalieHne HaMMEHOBAaHUH (POPM TEKYILEr0 KOHTPOJIS U aTTECTALUH Pa3/AeiioB:

O6o03una | [TosiHOe HaMMeHOBaHMe

YeHue

K Komnoksuym

CK CemecTpoBbIi KOHTPOJIb

KN KoHTposb o uroram

€) DK3amMeH

KAJIEHJIAPHBIN IIJIAH

Henen | Temsl 3ansaTuii / Cogep:xkanue Jlek., | IIp./cem. | JIa6.,

U qac. , yac. yac.
7 Cemecmp 48 0 64

1-8 Yacrs 1 24 0 32

1 BBenenue. Bcero ayutopHbIX 4acoB
[Ipupoaa u Buabl paguOaKTUBHBIX U3TyueHui. [lenn 3 | | 4
M3MEPEHHI: 00ecreueHue paiualluOHHON U SIACPHON Ounaiin
0€30MacHOCTH, KOHTPOJIb SJEPHBIX U PATUOAKTUBHBIX
MaTepuasoB, YIIPaBICHUE TEXHOJIOTHIECKUMH MPOIIECCAMHU.

2 OCHOBHBIE XapPaKTEePUCTUKH JeTEKTOPA. Bcero ay1iutopHsIx 4acoB
[IpencraBienue neTekTopa B BUAe (PyHKUINU OTKIIMKA. 3 | | 4
OmnpeneneHre XxapakTePUCTUK JIETEKTOpa (IHEPTETUIECKOE U Ownnaitn
BpEMEHHOE pa3penieHue, 3p(HEeKTUBHOCTh) C TOMOIIbIO
CTaHJIAPTHBIX UCTOYHUKOB U 0OPA3IIOB.

3 I'amma-usinyuyenue. Bcero ayIuTOpHBIX 4acoB
[IpoucxoxkaeHre raMma - U3JIy4eHHs] U IPOLECCHI €r0 3 | | 4
B3aMMOJICHCTBUS ¢ BemeCTBOM: POTOIPPEKT, KOMITOHOBCKOE | OHiaiin
paccesiHue, 00pa3oBaHUE IEKTPOHHO-TIO3UTPOHHBIX TIap.
3aBUCHUMOCTb CEYEHUH MPOLIECCOB OT SHEPTUU T'aMMa - KBAaHTOB
u Z- BemiectBa. [IpoHukaromias cnocoOHOCTh U
SHEPTreTUYECKUM CIIEKTP raMMa - U3JIy4eHHUs.

4 HNonn3zauunoHHbie KaMephbl. Bcero ayiuTopHBIX 4acoB
["a30BBIE HOHM3ALIMOHHBIE AETEKTOPBI. MoHM3amonHas 3 | | 4
kamepa. [IponopunonanbHblil cueTunk. KOpOHHBIHM cueTUnK. Owniaiin
XapakTepuCTUKU U IPUMEHEHHUE.

5 CHUHTWISIIMOHHBIE 1€TEKTOPbI. Bcero ayiuTopHbIX 4acoB
CUMHTWIISIIUOHHBIE I€TEKTOPHI. 3 | | 4
[Iponecc peructpauuu. Tunsl nerexkropos. [Ipumenenue. Owunaiin
HeltpoHHslii akTUBAaLlMOHHBIN aHanu3. M3Mepenue
HEUTPOHHBIX TOJIEH.

6 ITo1ynmpoBOAHMKOBBIE 1ETEKTOPbI. Bcero ayiutopHbIx 4acoB




ITosynipoBOTHUKOBBIE IETEKTOPHI.
XapakTepucTUKU, 0COOEHHOCTH KOHCTPYKIIUU, IPUMEHEHHE.

3 | | 4

Omuiaiig

7 JleTeKTopHI 1151 HCHTPOHHBIX H3MEPEHHUH. Bcero aynuTopHbIX 4acoB
Kameps! nenenus. Cuetunku renuit -3. XapakTepuCTHKH, 3 | | 4
IIPUMEHEHHUE. Ounnain

| |
8 TpexoBbie 1eTeKTOPBDI. Bcero aynuTopHbIX 4acoB
3 | | 4
TpekoBbIe AETEKTOPHI IS U3MEPEHHS CITa0BIX TIOTOKOB Omnutaiin
HEUTPOHOB.
9-16 Yactb 2 24 0 32
9 BuyTpupeakTopHble H3MepeHHUS. Bcero aynuTopHbIX 4acoB
3 | E!
HelitponHsle 1eTEKTOPHI Vsl BHYTPUPEAKTOPHBIX U3MEPEHUN. | OHiaiiH
OcobeHHOCTH TPUMEHEHUS (uana3oH U3MepeHHii MoToKa,
BBITOPAHNUE HEHTPOHHO-4YBCTBUTEIBHOIO sieMenTa). 113,
TE€PMOIIApbl, AKTUBALIUOHHBIE IETEKTOPHI.

10 Cucrembr CBPK. Bcero ayiuTopHbIX 4acoB
Cucremsr CBPK. 3 | |4
KommnexroBanue. I1oBUXkHBIE N HETIOABUKHBIE IETEKTOPBI. Ownutaiin
[lepexanubpoBka. Peaktumerp.

11 bera-usnyuenue. Bcero ayiutopHbIx 4acoB

3 | | 4
N3mepenus 6era- nznyuenus. OcoOeHHOCTH. 3ama4uu O6eta- Owunaitn
CIIEKTPOMETPUHU IIPU KOHTPOJIE PaAMOAKTUBHOIO 3arps3HEHUS
OKpY>KaroIleH Cpeibl.
12 AJb(a-usiryueHue. Bcero ayiutopHsIX 4acoB
3 | | 4
N3mepenus anbda- n3nydenus. JleTekTupoBaHue. Ounaiin
IIpuroroBneHne HCTOUHUKOB.
13 DaKTOpbl, HCKAKAIOLIHME Pe3yJIbTAThI H3MEPEHUH. Bcero ayiuTOpHbIX 4acoB
3 | | 4
@®oH u Mepsl ero cHukeHHst. CaMOINOIIOUIEHUE U3JTyUYEHUs Omnutaiin
BHYTpHU 00pa31oB. [IpocueTsl UMIYJILCOB B U3MEPUTETBHBIX
CUCTEMaX.

14 ITocTpoeHne U3MePUTEJIBHBIX CHCTEM. Bcero ayIuTOpHBIX 4acoB
ITocTpoeHHE N3MEPUTEIBHBIX CUCTEM. 3 | |4
CrpyKTypHas cxema OCTPOEHUS U3MEPUTEILHON CUCTEMBI. Ounnaiu
Haznauenne 010k0B. AHanorosas U iudpoBast IEKTPOHUKA.

ABTOMaTH3aLUg U3MEPEHUM.
15 IIporpamMmmbl MaTeMaTH4YecKOi 00padOTKH CIIEKTPOB Bcero ayiuTopHbIX 4acoB

[TporpamMmbl MaTeMaTH4eCKON 0OpaObOTKH U3MEPEHHBIX
CIIEKTPOB TamMMa, 6eTa, ainb(ha U PEHTTEHOBCKOTO U3TyUYCHUM.

3 | | 4

Owntaiin




16

Buabl u3mepennii 1 KOHTPOJIb Ka4yecTBa.

[Tonsitusa Hepaspymaromniero (HPA) u paspymatomero (PA)
aHaAJIM30B. AKTUBHBIC U NMACCUBHBIC METOIbI. KOHTPOIH
Ka4yeCcTBa U3MEPECHUH.

Bcero AYAUTOPHBIX YaCOB

3 | | 4

Omnuiaiig

COKpaH_IeHHLIe HaMMEHOBAHMS OHJIAMH OMIIMM:

Oo6o03na | [los1HOe HaMMeHOBaHME
YeHue

oK DNEeKTPOHHBIN Kypc

IIM IToTHOTEKCTOBBIN MaTepual
11JI ITonmHOTEKCTOBBIE JCKIIUU
BM Buneo-matepuansl

AM Aynmo-marepualsl

[1p3 [Ipe3enTanmu

T Tectbl

S5CM DNEeKTPOHHBIE CIIPABOYHBIE MATEPUAIBI
ncC WMHTEepaKTUBHBIN CANUT

TEMBI JIABOPATOPHBIX PABOT

Heneau | Tembl 3ansiTuii / Conepxanue
7 Cemecmp
1-8 Ilepeuennb JaGopaTopHbIX padoT Mo Kypcy «MeToabl U

npudopbl GpU3NYECKUX U3MepPeHH D)
[NEPEYEHB JIABOPATOPHbBIX PABOT:

Pa6ota 1. V3ydyeHnue nOHU3aLIMOHHOM KaMephl JIEIEeHUs.
Pa6ota 2. CHMHTIILISAIIMOHHBIE CTIEKTPOMETPHI TaMMa-
U3IIy4YCHHUS.

Pa6ota 3. [ToynipoBOTHUKOBBIE CIIEKTPOMETPHI raMMa-
U3IIy4YEeHHUS.

Pabota 4. OnTuMu3aIus 2JIEKTPOHHOTO TPaKTa
MOJIYIIPOBOIHUKOBOTO CIIEKTPOMETPA raMMa-U3ITydeHHUSI.
Pabota 5. Onpenenenne HHTETPAIbHON TJIOTHOCTH MTOTOKA
TETJIOBBIX HEUTPOHOB AKTUBALIMOHHBIM METOJIOM.
PaboTa 6. Bo3myiieHnre mosist TeTI0OBbIX HEUTPOHOB
oOpa3amu.

JlaboparopHbie pabOThI Ha TOJKPUTHIECKIX COOPKaX:

Pabota 1. DkcnepuMeHTAIBHOE OTIPEICTICHUE MAaTEPHATTBHOTO
napaMmerpa ypaH rpaduToBoil peneTK.

Pabota 2. DkcnepuMeHTaIbHOE ONpeIeTICHNE 3aBUCUMOCTH
MaTepuaibHOrO MapaMeTpa OT 11ara ypaH-BOAHOWU PEIIETKU.
Pabota 3. DkcnepuMeHTaNIBHOE ONIpeIeTIeHNE
OTHOCHUTENBHOTO M3MeHeHus Ko B moaxkpuTHyecKoit ypaH-
BOJHOM COOpKE BCIIEICTBUE BBEACHUS B HEE CHCTEMBI
MOIJIOIIAOIIUX CTEPKHEN.

Pabota 4. MonenupoBaHue NpOIEypPhl ONIPEACICHHS




PEaKTUBHOCTH MOJKPUTUUECKOH ypaH-BOJHON COOpKU
MHTETPAJIBHBIM UMITYJIbCHBIM METOZOM.

Pabota 5. MozaenupoBaHue 3arpy3Kd aKTUBHOM 30HBI
AJIEPHOTO PEAKTOPa U MOCTPOEHHE 3aBUCUMOCTH 0OPaTHOTO
YMHOKEHUSI HEUTPOHOB OT MaccChl TOIINBA, 3arPy>KEHHOTO B
aKTUBHYIO 30HY SJCPHOIO PEaKkTopa.

Pabota 6. MozaenupoBaHue IpOLEIyphl ONPEICICHUS
PEaKTUBHOCTH, BBOAUMOM CTEPKHAMH PEryJIUPOBAHUS
IIOCPEACTBOM M3MEPEHUS YCTAaHOBUBILIETOCS NIEPHOJA
MU3MEHEHUS IUIOTHOCTH HEMTPOHOB B AJIEPHOM PEAKTOPE.
Pabora 7. MozaenupoBaHue IpoLEyphl ONPEICICHUS
PEaKTUBHOCTH, BBOAUMOM CTEPKHAMH PEryJIUPOBAHUS
(muddepenanbHbIA METOT cOpOca CTEPIKHS).

Pabota 8. MonenupoBaHue IpoIEyphl ONPEACICHHS
PEaKTUBHOCTH, BBOAUMOM CTEPKHAMU PEryJIUPOBAHUS
(MHTETpaTBHBIM METOJ] COpOCa CTEPIKHSA).

CryzneHTsl pa30MBarOTCS HA TPYIIIBI U paOOTAIOT 1O
NOAr0OTOBJICHHOMY IIPECTIOJAaBaATCIICM CEMCCTPOBOMY IIJIAHY.

Ilepedyennb J1adopaTopHbIX padoT no Kypey «MeToabl U
npuoopbl GPU3NYECKUX U3MEpPEeHU D)
I[NEPEYEHD JIABOPATOPHbBIX PABOT:

Pabota 1. M3yueHne noHN3alMOHHON KaMephl JICJICHUSI.
Pa6ota 2. CUMHTHUIALIMOHHBIE CIEKTPOMETPHI raMMa-
U3ITy4EHUS.

Pa6ota 3. [TomynpoBoAHUKOBBIE CIIEKTPOMETPhI raMMa-
U3ITy4EHUS.

Pa6ota 4. OnTuMH3anus 3IEKTPOHHOTO TPaKTa
IOJIyIIPOBOTHUKOBOTO CIIEKTPOMETPA TaMMa-U3Ty4EHUS.
Pabota 5. Onpenenenrie HHTErPaIbHOM MIOTHOCTH MOTOKA
TEIUIOBBIX HEUTPOHOB AKTUBALIMOHHBIM METOIOM.
Pabota 6. Bo3amyiieHue moss TeIUIOBBIX HEUTPOHOB
oOpaszmamu.

JlaGopaTopHbie pabOThI Ha MOAKPUTHIECKUX COOPKAX:
Pabota 1. DkcnepuMeHTaIbHOE ONpe/iesieHHe MaTepHalIbHOTO
napameTpa ypaH rpaguToOBON pPELIETKH.

Pabota 2. DkcriepuMeHTaIbHOE OIpeesieHHe 3aBUCUMOCTH
MaTepUaJbHOrO MapaMeTpa OT I1ara ypaH-BOJHOU PEIIeTKH.
Pabora 3. DkcriepuMeHTaIbHOE OIpeesieHIe
OTHOCHUTENbHOTO U3MeHeHus Kad B moakputuyeckoit ypan-
BOJIHOM cOOpKE BCJIECTBHE BBEJICHUS B HEE CHCTEMBI
MOTJIOIIAOIIUX CTEPKHEH.

Pabota 4. MozaenupoBaHue IpOLETyphl ONPEIEICHUS
PEaKTUBHOCTHU MOJKPUTUYECKON ypaH-BOJIHOM cOOpKH
MHTETPAJIbHBIM UMITYJIbCHBIM METOZOM.

Pabora 5. MoaenupoBaHue 3arpy3Ku akTUBHOM 30HBI
SIEPHOTO PEAKTOpa U MOCTPOEHHE 3aBUCUMOCTH 0OpPaTHOTO
YMHO>KEHUSI HEUTPOHOB OT Macchl TOIIMBA, 3arPy>KEHHOTO B
aKTUBHYIO 30HY SJIEPHOTO pPEaKTopa.

PaboTa 6. MonenupoBaHue NpoIEayphl ONPEACICHHS




PEaKTUBHOCTH, BBOJIUMOW CTEPXKHIMU PETYIUPOBAHUS
MIOCPEICTBOM U3MEPEHUS yCTAHOBUBLIETOCS MTEPUO/IA
MU3MEHEHUs IUIOTHOCTU HEMTPOHOB B JIEPHOM PEAKTOPE.
Pabota 7. MonenupoBaHue IpOIEypPhl ONIPEACICHHS
PEaKTUBHOCTH, BBOJIUMOU CTEPXKHIMU PETYIUPOBAHUS
(muddepeHmanbHbIN METO COpOca CTEPIKHSA).

Pabora 8. MozaenupoBaHue IpoLeayphl ONPEICICHUS
PEaKTUBHOCTH, BBOJIUMOW CTEPKHAMH PETYIUPOBAHUS
(MHTErpaTbHBIA METOJT COpOCa CTEPIKHS).

CtyneHTsl pa30UBalOTCs Ha IPYMIBI U pabOTAIOT 10
HOATrOTOBJICHHOMY IIPENOAaBaTeNIeM CEMECTPOBOMY ILIAHY.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

B coorBercTBHM C TpeOOBaHHMAMU OOpa30BATENIbHBIX CTAaHAAPTOB JUCLUILUIMHA DPEATU3YET
KOMIIETEHTHOCTHBIA TOAXO0J U TpeaycMaTpUBaeT ILIMPOKOE HCIOJIb30BaHHME B y4eOHOM Mpoliecce
aKTUBHBIX (hOpM MpoBeIeHUs 3aHATUN (TIPAaKTUYECKUE 3aHATHS, CUCTEMA KOHTPOJIbHO-U3MEPUTENbHBIX
MaTepHasoB, BKJIIOYas TECThl) B COYETAHUU C BHEAYJTUTOPHOU paboTOl C 1enbio (GopMHUpOBaHUS U
pa3BuUTHA MTPO(HECCHOHATFHBIX HABBIKOB CTY/ICHTOB.

7. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIIeYrBAaET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3ynbTaToB 00ydeHUs: (KOMIETEHIMM M MX MHIUKATOPOB) MOCPEACTBOM MEPONPUSITUNA TEKYLIETO,
pyOex’HOro U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUIIUHE.

Cesi3p Mexay (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUSA
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KI1 1)
IIK-2.3 3-11K-2.3 9, K1-8, K1-16, Ki-8, CK-16
V-11K-2.3 9, K1-8, K1-16, Ki-8, CK-16
B-IIK-2.3 9, KH-8, K1-16, Kin-8, CK-16

Ixanbl oneHKU 00pa30BaTeIbLHBIX JOCTHXKEHU I

[lkana Kaxa0ro KOHTPOJBHOIO MEPONPUSTHUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOIO
MakcUMajabHOTo Oajia BKIIOUMTENbHO. MTOroBas arrecranus mo nucuuiuinHe orneHuBaercs mo 100-
OayIbHOM IIKaJe U MPeACTaBIsieT coboi cymmy 0aioB, 3apabOTaHHBIX CTYIEHTOM IPU BBIMOJIHEHUU
3a/IaHUM B paMKax TEKYIIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTAaBJIACTCA B COOTBECTCTBHHU CO cnez[yfomeﬁ IIKaJIOM:

Cymma Ornenka mo 4-ex Ouenka | TpebGoBaHUS K YPOBHIO OCBOCHHIO
0asIoB OaJUTHHOM IIIKaJe ECTS y4eOHOM TUCITUTLINHBI
OLICHKa «OTJIHUYHO» BBICTABJIACTCSA
90-100 5 — «omauunoy A CTYIICHTY, €CITH OH TJTy0OOKO U IPOYHO
YCBOWJI ITPOTrPAMMHBINA MaTepHall,




HCYEpIBIBAIOIIE, [TOCIEA0BATENBHO,
YETKO U JIOTUYECKH CTPOMHO ero
n3Jaraer, yMeeT TeCHO YBSA3bIBATh
TEOPHIO C MPAKTUKOI, HCIIONB3YET B
OTBETE MaTepHual MOHOrpaduIecKon

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

MaTepHai, TPaMOTHO U TI0 CYIIECTBY
M3JIaraeT ero, He IOMycCKas

D CYII€CTBECHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yIOBIETBOPUTEIHHOY

BBICTABIISICTCS CTYJICHTY, €CIIH OH UMECT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JeTajei, 0mycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO MTPaBHIIbHBIC
($OpMyIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BaTeIbHOCTH B
M3JI0’KEHHU IPOTPaMMHOI'0 MaTepHaJIa.

OneHKa «HEeyIOBICTBOPUTEIHLHO»
BBICTaBJIACTCA CTYACHTY, KOTOprﬁ HE
3HAET 3HAYUTENILHON YacTu
IPOrpaMMHOTO MaTepuana, JI0IMycKaeT
H 60 2- F cyliecTBeHHbIe ommnoOku. Kak npasuio,
HoRe «HEY0081emM8OPUMENLHOY OLIEHKA «HEYIOBIIETBOPUTEIHLHO
CTaBHUTCS CTYACHTaM, KOTOPBIE HE MOTYT
MIPOJOIKUATE 00yUueHue 6e3
JOINOJTHUTCJIbHBIX 3aHATHH 11O

COOTBETCTBYIONIEH AMCIMILINHE.

OneHouHble cpelcTBa NpuBeaeHb! B [Ipriioxxennu.

8.  YUYEBHO-METOJWYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE
YYEBHOI JUCHMUILIMHEI

OCHOBHAZ JIMTEPATYPA:

1. DU A 23 Nuclear power plants : y4e6. mocobue 1mo aHriI. s13. IS CTYIeHTOB-(U3MKOB, MOCKBa:
HUSAY MUDU, 2018

2. DU D 41 DkcnepuMeHTanbHas siaepHast pusuka T. 1 dusuka aToMHOTO s7pa, : , 2021

3. DU B94 DkcnepumenTanbHas peakTopHas pusuka : yuebHoe mocodue ais By3oB, A. B. bymiyes,
Mocksa: MUDH, 2008

4. 621.039 b94 DxcnepuMeHTalbHas peakTopHas (pu3nka : yueOHoe nmocoOue Juist By30B, A. B.
Bbymyes, Mocksa: MU®H, 2008

JOITOJIHUTEJIBHA S JIMTEPATYPA:



1. 621.039 541 DxcnepuMeHTaNbHbIE KOMIUIEKCHI HCCIIEA0BATENBCKOTO A1epHOro peakropa MPT
MU®U : monorpadus, Mocksa: HUSY MUDU, 2013

2.621.039 M54 Metoas! 1 TpuOOPBI U3MEPEHUH SIEPHBIX MATEPHUAJIOB : JJAOOPATOPHBIN MPAKTUKYM:
ydeOHoe rocobue ist By30B, A. B. Bymyes [u ap.], Mocka: HUSLY MU®U, 2011

3. 539.1 b94 JlaGopartopHslii npakTukyM "JleTekTupoBanue HeUTpoHOB" : Yueb. mocodue, A. B.
Bbymiyes, A. @. Koxun, B. E. Cmupros, M.: MU®U, 1990

4. 621.039 b94 MeTonbl 1 mpUOOPHI U3MEPEHUHN SIEPHBIX MAaTEPHANIOB : y4eOHOE TTocoOre Il BY30B,
A. B. bymyes, T. b. Aneea, Mocksa: HUAY MU®U, 2011

5.621.039 JI12 JlaGoparopHsliii mpakTUKyM "M3yueHne HeHTPOHHO-(HU3UIECKUX TPOIECCOB B
pasMHoOxaromux cpenax” : , B. B. Xpomos [u ap.], M.: MU®U, 1993

IMTPOTPAMMHOE OBECITIEYEHHUE:

1. Gamma-Vision 6. (31 kopmyc, JI-201, JI-202, JI-204, JI-211)

2. JANIS 4.0 (31 xopmyc, JI-201, JI-202, JI-204, JI-211)

3. SpectraLine (JI-103, JI-104)

LMS 1 UHTEPHET-PECYPCBI:

1. Caiit BecemupHnoii sinepnoit acconumanuu (http://world-nuclear.org)

2. Coopuuk kHUT Ha ounmansHOTro caiita MATATD (http://www-pub.iaea.org/books/)
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TUCIATITAHBI

1. xamepst genennst KHT-31-1m (JI-103, JI-104, JI-105)
2. CumHTWUIALMOHHBINA ciekTpometp. (JI-103, J1104, JI-105)

3. N'amma-cnekrpometp Ne3. (JI-103, JI-104, JI-105)

n

.VB-1()

9]

. VB-2 (JI-105)

6. YBITL (JI-105)

~

. VT (JI-105a)

o0

. Uanukatopsr (JI-105)

10. YYEBHO-METOAUWYECKHUE PEKOMEHJALIUH IJIAA CTYAEHTOB



[Tpu u3yyeHnn Kypca cieayeT 03HaKOMHUTBCS C PA3IMYHBIMU THIIAMU MCTOYHHKOB HEHTPOHOB
U UX XapaKTepUCTUKaMU (MOIIHOCTh W CIEKTP HEWTPOHOB, PEXHUMBI TEHEpAIlMH), C CHUCTEMaMHU
JETeKTUPOBAHMS PAJMOAKTUBHBIX U3TYYEHUH, METOIaMU M3MEPEHHUsSI SHEPTeTUYECKHX U BPEMEHHBIX
CTIEKTPOB.

Oco0oe BHHMMaHHE HEOOXOAMMO YIEIUTh HU3YUYEHHIO HEHUTPOHHBIX peakuuid B pas3HbIX
IMana3oHax JHEPrHH, Ha sapax pa3Ho Macchl. CiemyeT copMyiaMpoBaTh BBIBOABI O TOM, KaKHe
NpOILeCCHl Hamboyiee BEPOATHBI ISl MEUICHHBIX UM OBICTPBIX HEWTPOHOB, KaK HM3MEHSIOTCS
COOTHOIICHUSI MEXIY BEPOSTHOCTSMH MPOIIECCOB B 3aBUCUMOCTH OT THIIA PEaKTOpa.

HyxHO ycraHOBUTH (aKTOpbl, BIMIOMME Ha (OPMHUPOBAHWE HEUTPOHHOIO TMOJIA U
O3HAKOMHUTBCS C METOJAaMH, NPUMEHSIEMBIMH Ui OIpPEACNICHUs] CIEKTPOB HEUTPOHOB B
HKCHEPUMEHTAIBHBIX M SHEPTeTUYECKUX PEaKTOpax.

HyxHOo 3HaTh TpeOOBaHWsS, TPEABSBISIEMbIE K HEHTPOHHBIM JaTYMKaM, MPUMEHSIEMBIM B
crcTeMax yIpaBlICHHsI HEUTPOHHBIM IOJIEM B PEAKTOPAX.

HyXHO 3HaTh NPHUHIMITEI IOCTPOCHUSI CUCTEM BHYTPHPEAKTOPHOTro KOHTpoist. Ciemayer 3HATh
IPUEMBI ITepeKannOpoBKY 2P PEKTUBHOCTH TATUMKOB IJIS yU€Ta UX BHITOPAHHSL.

TpeOyercst yCBOWTh BaKHOCTh ONpEACICHUS TIyOWHBI BHITOPAHUS SIEPHOTO TOIUIMBA B
peaKkTope U 03HAKOMHUTBCS C METOJaMH €€ OIpeieIeHusl, OCHOBAaHHBIMU Ha IaMMa-CIIEKTPOMETPUH U
U3MEPEHUsX HEUTPOHHOIO M3JIyueHHs TOIUIMBHBIX cOopok. IIpoBecTw aHanmu3 mnorpenrHocTen
OTIpeJIeJIEHUS BBITOPAHUS M CIIOCOO0B MX MUHUMH3AIIHH.

[TpoBecTr CpaBHUTENBHBIN aHATHM3 pa3pyIIAIOUINX M HEPA3PYLIAOIIUX METOIOB OINPEIEIICHUS
HYKJIIMAHOTO COCTaBa SIIEPHOTO TOIUIMBA: TOYHOCTH, TPYAOEMKOCTH, CTOMMOCTH. Hamo wumers
MPEJCTaBIICHHEe O TMPHHIUNAX W OCOOEHHOCTSX pa3pylIAlOIIUX METOJOB: MAacC-CIIEKTPOMETPHH,
anb(a-CreKTPOMETPHH.

11. YYEBHO-METOIWYECKHE PEKOMEHJIAIIVM JIJISI IPENIOJJABATEJIENR

Crnenyer oco0oe BHHMaHHE YAEIMTh BONPOCAM HM3MEPEHHH PEaKTHMBHOCTH U HM3MEpEHHi
HYKJIMJHOTO COCTaBa TOIUIMBAa B mpolecce ero oOnydeHus B peakrtope. Ilpu omucanum meronoB
U3MEpPEeHUH HY)XHO (PUKCHpPOBAaTh BHHUMAHME HA TPAHHULAX WX MPUMEHUMOCTH M JOCTHXKUMOHU
TOYHOCTH. YKa3zaTb Ha CBs3b MEXKAYy TpeOyeMol TOYHOCTBIO M TEXHHKO-3KOHOMUYECKUMHU
MOCJEACTBUAMHM norpemHocTed. OObsICHUTH, MOYEMY JUIsl SKCIEPUMEHTOB Ha pa3HBIX peakTopax
MIPUMEHSIIOT pa3HbIe METOAbI U PUOOPHI

ABTOp(BI):

bymryeB Anaronmii BacunbseBuy, 1.¢.-M.H., mpodeccop



