MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
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AHHOTANIUA

PaccmaTpuBaroTCsi MeEUIEHHBIE HECTALlMOHApHBIE IIPOLECCHl B peakTopax (KCEHOHOBBIE
HEPEeXOAHbIE MIPOLECCHI, U3MEHEHHE HYKIMIHOIO COCTaBa TOILIMBA U IIPOOIEMa BOCIIPOU3BOACTBA), a
TaK>Xe BOIIPOCHI PETYJIIMPOBAaHUs peakTopoB. KpoMe Toro, nsnararorcsi OCHOBBI TEOPUM BO3MYIICHUHN U
LIEHHOCTU HEUTPOHOB.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Ilenpto sBsIETCS O3HAKOMIIEHHE CTYIEHTOB C (PU3MKOHM, OCHOBAMU TEOPUHM U METOJaMU
aHaJIM3a HEUTPOHHO-SIIEPHBIX MPOLIECCOB, IPOTEKAIOLINX B SAEPHBIX PEAKTOpax.

3HaHuUs, MOJNyYEHHbIE CTYAEHTaMM [pH M3YyYEHUH JUCLHUIUIMHBL, HEOOXOAMMBI JUIs
BBIIIOJTHEHUSI  KypCOBOIO  IPOEKTAa IO  SIAEPHO-DHEPreTUYECKHM  YCTAaHOBKAM, JAMILIOMHOIO
IPOEKTUPOBAHUSA, a TaKKe Ui MOCIEAyIoIed HIpoQecCHOHAIBbHON AeATEIbHOCTH B 00JIacTH
IIPOEKTUPOBAHMSI U aHAJIN3A SIIEPHBIX PEAKTOPOB PA3JIMYHOIO LEIEBOr0 Ha3HAYEHUS.

OcHoBHOM 3ajauedl M3y4YEHUs] JUCLUIUIMHBI SBISETCS IMPUBUTHE CTYJIEHTaAM HaBBIKOB
CaAMOCTOSITEJILHOIO aHaln3a (PU3MUECKUX MPOLECCOB U KOJMYECTBEHHBIX OLIEHOK IapaMeTpoB
KPUTHUYHOCTH U 6€30IIaCHOCTH PEAKTOpa.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

Jlis ycnemHoro ocBOEHMs MaTepuaia CTYACHT JA0JDKEH BIaleTh 3HAHUAMU, I10JIy4€HHBIMH NIPH
W3Y4YEHUU TaKUX pa3JesioB, KaK: s/iepHasl (pU3uKa, TEOopUs MEepeHOoca HEUTPOHOB, JIMHElHas anre0pa,
YpaBHCHHSI MaTEMaTHICCKON (DU3HKH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHNEC KOMIICTCHIIN KOI[ U HAMMCHOBAHUC UWHAUKATOPA JOCTUIKCHUSA

KOMITCTCHITHH

OIIK-5 [1] — CniocobeH opopMisTh 3-OTIIK-5 [1] — 3uath: TpeboBaHus K 0HOPMICHUIO
pe3yabTaThl paboThl U HAYYHO- Pe3yIbTaTOB HAYYHO-HCCIICIOBATEIBCKOMN JIESITEIbHOCTH B
HCCIIE/IOBATEIbCKOM ICSITENIbHOCTH B BHJIE CTATEH, JOKIIAI0B, HAYYHBIX OTUYETOB U MTPE3CHTAINH ¢
BUJIE CTATEH, TOKIIAI0B, HAYIHBIX HCITOJIb30BAHUEM CHCTEM KOMITBIOTEPHOM BEPCTKH M TTAKETOB
OTYETOB U MPE3EHTAINH C 0(HUCHBIX TPOrpaMm

WCTIOJIb30BAaHUEM CHUCTEM V-OIIK-5 [1] — Y™MeTb: 0popMIIATh pe3yabTaThl HAYIHO-
KOMIIBIOTEPHO# BEPCTKU M TTAKETOB HCCIIEI0OBATENbCKOM ICITENbHOCTH B BUJIE CTATeH, TOKIIAJIOB,
O(HUCHBIX TIPOTPAMM. HAYYHBIX OTYETOB M MPE3CHTAINH C UCTIOIB30BAHUEM CHCTEM

KOMITBIOTEPHOM BEPCTKU M MAKETOB OPHCHBIX MPOTrPaMM
B-OIIK-5 [1] — Bnanets: HaBbikamu 0hOpMIICHHS
PE3yJIbTaTOB HAyYHO-UCCIIEIOBATEIILCKON ICATETLHOCTH B
BHUJIE CTATeH, TOKJIAIOB, HAYYHBIX OTYETOB M MPE3CHTAIUH C
UCIIOJIb30BAaHUEM CHCTEM KOMITBIOTEPHOI BEPCTKU M TAKETOB
O(UCHBIX TPOTPaMM




[TpodeccnonanbHbie KOMIETCHIIMA B COOTBECTBUU C 3aJadaMd H

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEILHOCTH:

3apaua
npodeccuoHaILHOM
aesteabnoctu (3I1)

O0BbeKT nIu
00J1aCTH 3HAHUS

Ko u HauMeHOBaHUe
npogeccuoHaILHOM
KOMIIETEeHIIHH;
OcHoBanue
(nmpodeccuoHAIbHBIH
cranaapr-IIC, ananu3
OnbITa)

o0bekTamMu (00IaCTIMH

Kon n naumeHnoBanue
HHIMKATOpPa
AOCTHKEHU S
npogdeccuoHaILHOMI
KOMIIeTEeHI[UN

MIPOCKTUPOBAHUE,
CO3JlaHuE U
JKCIUTyaTalusi aTOMHBIX
CTaHLIUM U APYTUX
SIIEPHBIX
SHEPreTUYECKUX
YCTaHOBOK,
BBIPa0aTHIBAIOIIINX,
peoOpas3yIonmx u
HCIIONB3YHOLIUX
TEIUJIOBYIO U SIACPHYIO
SHEPrulo, BKIIOYas
BXOJISIIME B X COCTaB
CHUCTEMBI KOHTPOJIA,
3allUTHI, YIIPaBJICHUS U
obecrieueHus s1epHOI
Y paaualOHHOM
0€30ITacCHOCTH

MIPOCKTUPOBAHUE,
co3JaHue U
JKCIUTyaTaIusl aTOMHBIX
CTaHLIUM U APYTUX
SIIEPHBIX
SHEPTreTUYECKHUX
YCTaHOBOK,
BBIPa0aTHIBAOIINX,
npeoOpasyronux u
HCIIOB3YIOLIUX
TETUIOBYIO U SACPHYIO
SHEPTHUI0, BKIIOYas
BXOJSAIINE B UX COCTaB
CUCTEMBbI KOHTPOJIS,
3aIUTHI, YIIPaBICHUS U
obecrieyeHus SAepHON
Y paaualOHHON
0e30IMacHOCTH

HpOI/ISBOI[CTBGHHO'TeXHOHOFI/I‘IeCKI/Iﬁ

MIPOLIECCHI KOHTPOJIS
MapaMeTPOB, 3aAIIUTHI
U TUarHOCTUKU
COCTOSIHUS SIZICPHBIX
HEPTEeTHICCKHUX
YCTaHOBOK;
MH(POPMAIIMOHHO-
HU3MEpHUTEIIbHAS
anmaparypa ¥ OpraHsbl
yIpaBJICHUS,
CUCTEMBI KOHTPOJIS,
yIIPaBJICHUS, 3aLUTHI
1 00eCIICUCHHS
0€30IacHOCTH,
MIPOrPaMMHO-
TEXHUYECKHE
KOMILIEKCBI
MH(OPMALIMOHHBIX U
YIPABIISONTUX
CUCTEM SIJIEPHBIX
JHEPTEeTHICCKHUX
YCTaHOBOK

MTPOIIECCHI KOHTPOJIS
MapaMeTpoB, 3aIIUTHI
U TUarHOCTUKU
COCTOSIHUS SIACPHBIX
HEPTEeTHICCKHUX
YCTaHOBOK;
MH(}OPMALIMOHHO-
M3MEepUTENbHAS
amnmapaTtypa ¥ OpraHsbl
yIpaBJICHHSI,
CUCTEMBI KOHTPOJIS,
yIIPaBJICHHUSI, 3AIIUTHI
1 00eCITCUCHHS
0e30I1acHOCTH,
MIPOrPaMMHO-
TEXHHYECKHE
KOMILIEKCBI
MH()OPMALIMOHHBIX U
VIIPABIISIONTUX

ITK-9 [1] - Criocoben
aHAJTM3UPOBATh
HEHUTPOHHO-(DU3UYECKHE,
TEXHOJIOTUIECKUE
MIPOIIECCHI U AITOPUTMBI
KOHTPOJISI, YIIPABJICHUS U
3auThl DY ¢ nenbto
obecrieueHus ux

3G PEeKTUBHON U
0e30macHOM paboThI

Ocnosanue:
[IpodeccuonanbHbIit
cranaaprt: 24.028, 24.033

ITK-10 [1] - Criocob6en
IIPOBECTH OLIEHKY
SIIEPHOU U
paauanoOHHON
0€30MacHOCTH MPH
AKCIUTyaTalliu U BbIBOJIE
U3 SKCILTyaTaluu
SIEPHBIX
YHEPTETUUECKHUX
YCTaHOBOK, a TAKXKe MpU
o0pallleHuH C sIIepHBIM
TOIUIMBOM U
PaIOaKTUBHBIMU
0TXOJaMu

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 24.028, 24.033

3-T1K-9[1] - 3uath
IpaBuUJia ¥ HOPMBI B
aTOMHOM DHEPreTUKE,
KpUTEpUU

3G PEKTUBHON 1
0e30macHOM paboThI
SA9Y;

V-IIK-9[1] - ymeth
aHAJIN3UPOBATH
HEUTPOHHO-
¢duznueckue,
TEXHOJIOTUYECKHE
IIPOLIECCHI U
QJITOPUTMBI KOHTPOJIS,
VIPaBICHUS U 3AIIUTHI
ADY;;

B-TIK-9[1] - Bnagets
METOJIaMU aHaln3a
HEUTPOHHO-
bu3nUECKUX U
TEXHOJIOTUIECKIX
npoiieccos B ADY.
3-T1K-10[1] - 3Hath
KPUTEPUU STEPHON U
paauanoHHON
oe3omacHocTu SIDY; ;
V-TIK-10[1] - ymeTb
MPOBOANTD OIICHKU
AJIEPHOU U
paaualoOHHON
oe3omacHocT A0V,
B-T1K-10[1] - Bnamets
METOJIaMH OICHKH
AJIEPHOU U
paauanoHHON
0e30macHOCTH IpU
skcruryaramuu A9V, a
Takke Ipu oOpalieHun
C SZICPHBIM TOTUTUBOM H
paoaKTUBHBIMU
OTXO0JIaMHU




MPOSKTUPOBAHHUE,
CO3/1aHHE U
IKCILTyaTaIusl aTOMHBIX
CTaHIIMHN U APYTUX
SIIEPHBIX
SHEPreTHUECKUX
YCTaHOBOK,
BbIpa0aTHIBAIOIIUX,
peoOpasyonmx u
MCIOJIB3YIOIINX
TEIUIOBYIO U SIICPHYIO

CHCTEM SIACPHBIX
HHEPreTUYECKUX
YCTaHOBOK

IIPOLIECCHI KOHTPOJIS
apameTpoB, 3aIIUTHI
U IMarHOCTUKH
COCTOSIHHS SIIEPHBIX
HHEPreTUIECKUX
YCTaHOBOK;
UH(POPMAIIMOHHO-
U3MEpUTEIbHASL
anrmaparypa 1 OpraHbl
yIIpaBIeHNU,
CHCTEMBI KOHTPOJI,

[1K-11 [1] - Criocoben
aHAJTM3UPOBATh
TEXHOJIOTUM MOHTaXa,
PEMOHTA U JIEMOHTaXKa
obopynoBanus A2Y
NPUMEHHUTEIBHO K
YCIIOBHSIM COOPYKEHUS,
OKCIUTyaTalliy U CHSITHUS
C JKCIUTyaTaluu
sHeproosiokoB ADC

3-T1K-11[1] - 3Hath
NpaBUjIa TEXHUKU
0e30macHOCTH IpU
MIPOBE/ICHUU MOHTaXa,
PEMOHTA U IEMOHTaXa
obopynoBanus A9V ;
V-TIK-11[1] - ymeTb
MPOBOJIUTh MOHTaX,
PEMOHT U IEMOHTAX
obopynoBanus A2Y
MPUMEHHUTEIHHO K

SHEPTHI0, BKIIOYast yrpaBlieHus, 3auTel |~ OcHosanue: YCIIOBUSIM COOPYKEHHUS,
BXOJSIIHME B X COCTaB | M o0ecredeHus [IpodeccuonanbubIit OKCILTyaTaI[uy ¥ CHATHUS
CHUCTEMBI KOHTPOJIA, 0€30IacHOCTH, crangapt: 24.032, 24.033 ¢ skcrutyarauuu
3aLUTHI, YIIPABICHUS U [IPOTPAMMHO- sHeprobiokos ADC;;
oOecrieueHus AIepHON  TEXHUYECKHE B-TIK-11[1] - Bnagets
U paJiMaliiOHHON KOMILJIEKCBI HABBIKAMHU MOHTaXXHBIX
0e30MmacHOCTH UH(OPMALIMOHHBIX U U JIMOHTQXXHBIX paboT
YIPaBJISIONIUX Ha TEXHOJOTUYECKOM
CUCTEM SIJIEPHBIX 00opyaoBaHUU
SHEPTEeTUYECKHUX
YCTaHOBOK

4. BOCIIMTATEJIbHBINA MIOTEHITAAJ JUCITATLIIAHBI

Hanpasnenus/uenun
BOCIIUTaHMS

3amaun Bocniutanus (koj) = BocnuratenbHBIN MOTEHIIHAT TACHUTLTAH

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Paznensl yueOHOM TUCHUIUIMHBL, UX 00BEM, CPOKH U3Y4EHUsS U (POPMBI KOHTPOJIS:
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7 Cemecmp
1 Yacts 1 1-8 16/24/8 25 K-8 3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-I1K-9,
V-TIK-9,




B-TIK-9,
3-I1K-10,
VY-IIK-10,
B-TIK-10,
3-11K-11,
V-1IK-11,
B-T1IK-11

2 Yacrs 2 9-16 | 16/24/8 25 KH-16 | 3-OIIK-5,
V-OIIK-5,
B-OIIK-5,
3-T11K-9,
V-IIK-9,
B-IIK-9,
3-I1K-10,
VY-IIK-10,
B-I1K-10,
3-11K-11,
V-1IK-11,
B-I1K-11

Hmoezo 3a 7 Cemecmp 32/48/16 50

KoHTpoJibHbIE 50 3 3-OI1K-5,
Meponpusitusi  3a 7 VY-OIIK-5,
CemecTtp B-OIIK-5,
3-I1K-9,
V-IIK-9,
B-I1K-9,
3-T1K-10,
V-IIK-10,
B-IIK-10,
3-I1K-11,
V-TIK-11,
B-TIK-11

* — COKpaIleHHOE€ HAaUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U

(unn) sK3aMeH

CokpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJISI U aTTECTALUU Pa3AesioB:

O0o3uauenue | Ilo1HOE HAMMEHOBAHME

KN KoHTpoJIb 10 nToram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
7 Cemecmp 32 48 16
1-8 Yacts 1 16 24 8
1-2 I{leHHOCTH HEHTPOHOB Bcero aynutopHbIX 4acoB
DuU3MYECKUI CMBICI ACUMIITOTUYECKOM LICHHOCTH HEUTPOHOB | 4 ’ 6 ’ 2




B YCIIOBHO-KPUTHUYECKOM peakTope. ['a3oknHeTn4eckoe
ypaBHEHHE Il aCHMITTOTUYECKOM IIEHHOCTH HEHTPOHOB B
YCIIOBHO-KPUTHYECKOM peakTope. OneparopHas Gpopma
3aIlMCH ypaBHEHHsI IEHHOCTH. [IoHATHE COMPSIKEHHBIX 110
Jlarpanxy orneparopoB. YpaBHEHUE Il ACUMITOTUYECKOU
IIEHHOCTH B IPpynmoBoM JU(GY3MOHHOM MPHOJIHKEHUH.

Ownnaiig

0 0 0

3-4 Teopusi MaJIbIX BO3MYLIEHHIT Bcero aynuropHbIX yacoB
OO0mwmit B TEOPUHU MaNbIX BO3MYIIeHUH 11 dpdexTuBHOrO | 4 | 6 | 2
kod(duireHTa pa3sMHOKEHHUSI HEUTPOHOB. OCHOBHBIC Ownnaiin
IIPEUMYIIECTBA UCIIOJIb30BaHUS (POPMYJIBI TEOPHH MaJIbIX 0 0 0
BO3MYILEHUH B 33/1a4ax pacuera peakropos. Popmyra Teopuu
MaJIbIX BO3MYIIEHUH 1St 3P dheKTUBHOTO KoddpummeHTa
Pa3sMHOXKEHHUsI HEUTPOHOB B TPYIIIOBOM U (Hy3HOHHOM
IpUOIMKEHUU. Y PaBHEHUS TOUEYHON KUHETUKH PeakTopa Ha
3ara3IpIBAIONINX HEUTPOHAX C 3()(EKTUBHBIMU ITAPaAMETPaAMHU.

5-6 OtpasJieHHe peakTopa Bcero ayauTopHbIX 4acoB
OtpaBneHue s,1epHOro peakTopa. Y paBHEHUSI U3MEHEHUS 4 |6 |2
KOHIIEHTpaLui oa u kceHoHa. PaBHOBeCHBIE KOHLIEHTpauK | Ouiaiin
rona u kceHoHa. CTarimoHapHOE OTpaBJIEHUE peakTopa. 3anac | Q 0 0
PEaKTUBHOCTH Ha KCEHOHE IIPU CTALIMOHAPHOM OTpPABJICHUU.

BpemenHoe n3meHeHne KOHIEHTpaui H0/1a U KCEHOHA B
nepexoAHbIX npoueccax. OTpaBiieHUE peakTopa Ipu ero
ocraHoBke. M3menenne 3¢ dexruBHOTO KOdPDUIEHTA
pasmHoxeHus. I1liakoBaHue peakTopa caMapueM.

7-8 V3MeHeHne HyKIIMIHOTO COCTaBa sIEPHOTO TOTUTMBA B Bcero ayauTopHbIX 4acoB
nporecce paboThl peakTopa Ha MOUTHOCTH. OCHOBHBIE 4 |6 |2
LETNOYKH SIIEPHBIX MPEBPAIICHUH. Y paBHEHUSI H3MEHEHUS Omnunaitn
HYKJIUJHOTO COCTaBa TOIUIMBA. MeTO/ bl pEeLIeHU 3THX 0 0 0
YPAaBHEHUN.

9-16 Yacrtsp 2 16 24 8

9-10 Briropanue u 3al1aKkOBBIBaHHE SAEPHOTO PEaKTOPA. Bcero ayauTopHBIX 4acoB
PaznuuHble TOAX0/1bI K ONPEIENIEHUI0 BRITOPaHUs TOIUIMBA. 4 |6 |2
YpaBHeHUs BRITOpaHus TOIUTHBA. OleHKa H3MEHEHUS Ownnaitn
s pexTuBHOrO K03(hpuimeHTa pa3sMHOKEHUS peakTopa B 0 0 0
nporiecce BBITOpaHus TOIUMBA. [IyT qOCTHKEHUS TITyOOKHX
BbIropanuii. Ileperpysku Tomniusa, IpUMeHEHHE
"Bbiroparomux" u "obroparoumx" norioTUTeENEH.

11-12 | KonBepcus U BOCIIPOU3BO/ICTBO TOIIMBA B SJEPHBIX Bcero ayauTopHbIX yacoB
peakTopax. Peakuuu, npuBoasiiye K 00pa30BaHNIO HOBBIX 4 |6 |2
JEJSAIINXCS HYKJIUO0B. Y PaHOBBIA U TOPUEBBIN TOIIMBHbIE Omnnaitn
uukiel. Koagdunuent kousepcuu u ko3 uiveHt 0 0 0
BOCIIPOM3BOJICTBA SAEPHOT0 TOIUIMBA. banaHcHble hopMybl
JUTSl OLIEHKHU KOA((DHUITMEHTOB KOHBEPCUH M BOCTIPOM3BO/ICTBA.
3HayeHne K03(h(PpUIMEHTOB KOHBEPCUU U BOCIIPOM3BO/ICTBA B
peakTopax pa3IMYHBIX THIOB. PacmmpenHoe
BOCIIPOM3BO/ICTBO TOIUIMBA B PEAKTOPAX Ha OBICTPBIX
HEWTpoHaX . OTKPBITHIN U 3aMKHYTBIN TOTUIMBHBIE IUKJIBI.

13-16 | PerynupoBanue peakropa. Knaccuduxanus opranos Bcero aynutopHbIX yacoB

perynupoBanusi. DPPEeKTUBHbIE TPAHUYHBIE YCIOBUS Ha

MOBCPXHOCTHU PETYIUPYIOMICTO CTCPIKHSA. HpeI[CJ'ILHLIC cliydau:

CTEP’KEHb ¢ OECKOHEYHO MaJION U OECKOHEYHO OOJIBIIIOH
KpUBHU3HON noBepxHOCTH. M3MeHenne 3¢ HekTHBHOTO

8 | 12 I
Ounaiin
0 0 0




Kod(ulreHTa pa3MHOKECHUS HEHTPOHOB MPU U3MEHEHHUH
T€OMETPUUYECKOTO MapaMeTpa peaktopa. DPPeKTHBHOCTh
LEHTPAIBHOTO PETYIATOPa B IIMIMHAPUYECKOM PEAKTpE B
OJTHOTPYIIIIOBOM MpHOIMmkeHuu. Paciipenenenue mioTHOCTH
HEUTPOHOB B aKTUBHOW 30HE C EHTPAJIbHBIM PETYJISITOPOM.
Pemetka perynstopo. OnTumManbHOE pa3MeleHUue
PEryiasTOpOB. DKCUEHTPUYHO PACIIOIOKEHHBIN PETYISATOP.
WuTtepdepennus peryiasiTopos.

CoxkpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUIA:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

oK DJIEKTPOHHBIN KypC

IIM ITonTHOTEKCTOBBIN MaTepual

11JI ITonmHOTEKCTOBBIE TEKIINHU

BM Buneo-marepuansl

AM Aynuo-marepuansl

IIp3 [Ipe3enTanuu

T TecTbl

OCM DJIEKTPOHHBIE CIPABOYHBIE MATEPUATIBI
ncC VHTEepaKTUBHBINA CANUT

TEMbBI JIABOPATOPHBIX PABOT

Henean | Tembl 3ansaTuii / Conepxxanue
7 Cemecmp
1-3 OTpaBiienue peakropa.
OTtpaBieHue peakTopa.
4-10 Boiropanue romusa. Binsinue neperpysok.

Briropanue tonnnsa. BiausiHue neperpysox.

TEMBbI IPAKTUYECKUX 3AHATUN

Heneau

Tembl 3ansaTuii / Conepxxanue

7 Cemecmp

1-2

Hcnosb3oBaHue TEOPUH MAJIBIX BO3MYIIIEHHH 1JI OLIEHKH M3MEHEHUs K0P PUIIHEeHTA
Pa3MHOKeHHH NPH U3MEHEHUH MAKPOCEYEeHHH Cpelbl.

Hcnonb30Banre TEOPUH MaJIbIX BO3MYIIEHHH JIJIs1 OLIEHKH U3MEHEeHUs Kod(duuneHTa
Pa3MHOKEHHUs IPU U3MEHEHUU MAaKPOCCUYECHUM CPEJIbI.

CranuoHapHoe 0TpaBJIeHHE PEAKTOPAa, 3ABHCUMOCTD OT CIIEKTPA HEHTPOHOB B
peakTope. OueHKa MAKCUMAJIbHOM ITyOMHBI "'HOAHOM AMBI'' MOC/IE OCTAHOBKH
peaKkTopa U BpeMeHH ee 10CTHReHHs. OLleHKa 0TPaBJICHUS PeaKkTopa 1o
CrannoHapHO€ OTPaBIEHUE PEAKTOPA, 3aBUCUMOCTD OT CIIEKTPAa HEUTPOHOB B PEAKTOPE.
OneHka MakcuMaIbHOU TITyOUHBI "HOJHOM SMBI" TTOCTIE OCTAHOBKU PEAKTOpa U BPEMEHHU €€
noctuxkenus. OLieHKa OTpaBJIEHMs peakTopa 110 TEOpun Bo3MylleHul. Mccnenosanne
OTPABJICHUsI pEAKTOPa HA KOMIBIOTEPHBIX MOJEISIX.

YpaBHeHNsI U3MEHEHUS] HYKJIMJIHOI0 COCTaBa TOIUIMBA U X pewienue. Pacuer
PAaBHOBECHOI0 HYKJIMAHOTO cocTaBa. KoaggpuuueHT BOCIPON3BOACTBA /I PEAKTOPOB
HA TEeIJIOBBIX HEUTPOHAaX. 3aBUCUMOCTH K03 (puineHTa BOCIpou3B

ypaBHeHI/Iﬂ N3MCHCHHA HYKJIMIHOT'O COCTaBa TOIIIMBA U UX PCUHICHUC. Pacuer PaBHOBECHOT'O
HyKJIHHOTO cocTaBa. Koaddumment Bocnpon3BoacTBa i peakTOPOB HA TEIUIOBBIX




HelTpoHax. 3aBUCUMOCTh K03 (HUIMEeHTa BOCIIPOM3BOJICTBA OT COCTAaBA PEaKTOpa U CHEeKTpa
HEHTpOHOB B HeM. MccnenoBanne U3MEHEHUS HYKJIMIHOTO COCTaBa TOIJIMBA Ha
KOMIIBIOTEPHBIX MOJEJISX.

9-10 Boiropanue Tormmea B siiepHoM peaktope. Pacuer Boiropanusi. Biausinue neperpy3ok
TOILINBA HA Bbiropanue. MccienoBanue pa3JInyHbIX cXeM Ieperpy3oK TOIUIMBA B
peakTopax ¢ pa3HbIM CHEeKTPOM HA KOMIILIOTEPHBIX MO/IeJIsAX.

Beiropanue tomnmsa B iAepHOM peaktope. Pacder Beiropanus. BimsiHue neperpys3ok
TOIUIMBA Ha BhIropanue. MccnenoBanue pa3inyHbIX CXeM Meperpy3ok TOIIMBA B pEaKTOpax
C pPa3HbIM CIIEKTPOM Ha KOMIIBIOTEPHBIX MOJIEIISIX.

11-15 | Cnoco0bl BO3/AeiicTBHS HA PeaKTHBHOCTDH peakTopa. [losryuenne BoIpaKeHUus 151
3¢ $eKTHBHOI0 paguyca MOIJIOIIAINIIEro CTePKHS B OAHO M IBYX I'PYIIIIOBOM
npudankennn. CpaBHeHUe M aHAJIU3 pe3yJabTaToB. Pacuer mosisi HeUTPOH
CriocoObl BO3JIEHCTBUS Ha pEaKTUBHOCTH peakTopa. [lomyueHue BolpaskeHus 11

3¢ (HeKTUBHOTO pajinyca MOTJIOMAIONIEr0 CTEPXKHS B OJHO U JIBYX IPYIIIOBOM
npubmxennn. CpaBHEHHE U aHAIHU3 Pe3yabTaToB. Pacder mosist HEHTPOHOB B aKTHBHOM
30HE € MOTJIOTUTENSIMU. Pacuer pemeTky nNoraomarmmX CTepKHe.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Hcnonp30BaHne aKTUBHBIX M WHTEPAKTUBHBIX (HOPM OOYUEHHUsS C MPUMEHEHHEM AIIEKTPOHHBIX
pecypcoB M MHGOPMALMOHHBIX TEXHOJOIMH. Vcronb30BaHME TPaJULMOHHBIX 0Opa30BaTelbHbIC
TEXHOJIOTUM B BHJIE AyIUTOPHBIX 3aHATUN B (opme JeKuuid, NPaKTHUYECKUX 3aHATHH, Takke
CaMOCTOSITENIbHON pabOThI CTYACHTOB, CBA3AHHBIX C PELLICHUEM 33134 110 3a/1aHHON TeMaTHKe.

7. ®OHJ OLIEHOYHBIX CPEJCTB

@OHJT OLIEHOYHBIX CPEACTB 0 JUCLUIUIMHE 00ECIeUnBaeT MPOBEPKY OCBOEHUS ITUIAHUPYEMBIX
pe3ynbTaToB o0yueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pyOEKHOTO U IPOMEKYTOUHOTO KOHTPOJIS IO JUCLIMIIUHE.

CBs3p Mexay GOpMHUPYEMBIMH KOMIIETEHLUUSAMU H (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IpeJCcTaBjeHa B clieAyromiel Tadnuue:

Komnerennus NHaukaTopbl 0CBOCHUA ATTeCcTAalMOHHOE MepPONpHUsiTHE
(KI 1)

OIIK-5 3-OI1K-5 3, KU-8, KU-16
Y-OIIK-5 3, KU-8, KU-16
B-OIIK-5 3, KU-8, KU-16

TIK-10 3-1IK-10 3, KU-8, KU-16
V-IIK-10 3, KU-8, KU-16
B-IIK-10 3, KU-8, KU-16

MK-11 3-TIK-11 3, KU-8, KU-16
V-IIK-11 3, KU-8, KU-16
B-TIK-11 3, KU-8, KU-16

TIK-9 3-1IK-9 3, KU-8, KU-16
V-TIK-9 3, KU-8, KU-16
B-ITK-9 3, KU-8, KU-16

Ikaabl OeHKU 00pa30BaTeIbHBIX JOCTUKEHH




[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. D1 A 23 Nuclear power plants : yue0. mocodue mo aHri. 3. Ui CTyIeHTOB-(PU3UKOB, ATamMeI0Ba
I"'M., Aramosa O./l., Mockra: HUAY MU®DU, 2018

2. DU M29 The Physics of Nuclear Reactors : , Marguet, Serge. , Cham: Springer International
Publishing, 2017

3. OU C12 dusnueckas Teopus saepHbix peakTopoB U.1 OnHopoaHast pa3MHOXKaroIas cpena u
Teopus reTeporeHHsIX cTpykTyp, CaBanaep B.U., : MUOU, 2007



4. 621.039 C12 ®uszunueckas Teopus aaepHbix peaktopoB YU.1 OnHopoaHas pa3MHOXKAIOIIAs cpea u
TeopHs reTeporeHHbIX CTpykTyp, CaBanaep B.U., : MUDU, 2024

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 51 163 Beicuias MaTemaTHka : Yueb. mocobue s By3oB, [llumages B.C., Mocksa: Beiciias
mkoJja, 1990

2. 621.039 O-75 OCHOBBI TEOPHH U METOJIBI pacueTa SACPHBIX IHEPTCTUUECKUX PEAKTOPOB : Yueo.
nocobue 1ist By3a, bare I'.A., M.: Dueprousnar, 1982

3. 621.039 O-66 Cratuka HeOJHOPOAHOTO peakTopa : TekcT nekuuii, Opyios B.B., M.: MU®U, 1984

4. 621.039 O-66 Cratnka 0IHOPOIHOTO sA/IepHOTO peakTopa. KoHcmekT nekmuii : Yuel. nocodue,
Opnos B.B., M.: MU®U, 1983

5.621.039 ©36 Teopus sanepubix peaktopoB T.1 Dnementapnas teopus peaktopos, Oeitnoepr C.M.,
M.: Aromuzaar, 1978

[MTPOI'PAMMHOE OBECITEYEHUE:

CrnenmanpHOE porpaMMHOE oOecTriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJIbLHO-TEXHWYECKOE OBECIMEYEHHWE YUYEBHOW
JUCHUIINHDBI

CHeI_II/IaJ'ILHOC MaTCpHUAIIbHO-TCXHUYCCKOC obOecrieueHne HEe Tpe6yeTc;I

10. YYEBHO-METOJUYECKHUE PEKOMEHJALIMU JUIA CTYAEHTOB

I[J'IH YCIICHIHOTO OCBOCHUA MaTCpHadlia CTYACHT JOJIKCH BJIAICTH pa3/icjiaMu }II[epHOI\/‘I (I)I/I3I/IKI/I,
coAcpiKalue OIMMCAHUC B3aHMOJEHCTBUSA H3JIYy4YCHUA C BCIICCTBOM, PpPAJUOAKTHUBHOCTL.UA C
BCIICCTBOM, paIUOAKTHBHOCTD.

11.  YYEBHO-METOJWYECKHUE PEKOMEHJIALINM /ISl IPENOJABATEJIEN

[Ipexxne Bcero, HEOOXOAUMO HAIIOMHHUTH CTYJAEHTaM OCHOBBI (DM3HMKHU JeNieHus siaep: neexT
MacChbl, DPHEPrUs CBS3M HYKJIOHOB B SIApE, JEIMMBIE W JEISANIMECS HYKIUIBl a TakKe OCHOBHBIE
peakuuu HEUTpoHOB C snpamu. Omnupasch Ha TOT (akT, YTO B MpOIEcCEe JAENIEHUS BO3HUKAIOT
HEUTPOHBI, /aTh MOHATHE ILIEMHOIO Mpollecca M €ro OCHOBHOM XapaKTepUCTHKU — Kod(puIueHTa
Pa3MHOXKEHHUs, KaK OTHOILUECHMS YHUCJIA HEUTPOHOB B JBYX IIOCIENOBATENIbHBIX IOKOJIEHUAX. [l
O0EeCKOHEUHOW pa3MHOJKAIoIIEeH Ccpelbl BBECTH JAPYroe ONpeAeieHHe , Ha OCHOBE OTHOILEHHS



CKOPOCTEH MPOIECCOB POXKIEHUS U TOIJIOIIEHUS HEUTPOHOB U MOKa3aTh 3KBUBAJICHTHOCTh ATHX
onpeneneHuil. [lonydauTs ypaBHEHUE ISl CIIEKTPAa HEUTPOHOB B OECKOHEYHON pa3MHOXKAIOIICH Cpe/e
U CBsA3aTh KOA((UIIMEHT Pa3MHOKCHHSI C CIIEKTPAILHON XapaKTEPUCTUKON 3TOTO YPABHCHHUS.

B 3aBucuMOCTH OT CHIEKTpa HEHTPOHOB B Pa3MHOKAIOLIECH CpeZie MPOBECTH KJIACCH(PHUKAINIO HA
OBICTpEIC, MPOMEKYTOUYHBIE U TEILIOBBIC PEAKTOPHL. JlJIs TETIOBOTO peakTopa MONIyIuTh KO HUIIUEHT
pa3MHOXKeHUS B Buae ¢opmynsl 4-x comHoxutenei. [Ipu pacuere BeposiTHOCTH H30eKaTh
PE30HAHCHOTO TOIJIOMICHUST HEHTPOHOB IIOKA3aTh HEIMHEHWHBIM XapakTep SBJICHUS, MOAYEPKHYTH
pa3HUIly MEXIY PE30HAHCHBIM U 3()PEKTUBHBIM pE30HAHCHBIM HHTerpaioM. [losicHUTH cTyaeHTam
BaXHYI0 poib Jlomiep-adpdexra B pe30HAHCHOM IMOIJIOMIEHNWH, KaK OCHOBAa BHYTPEHHE MpHUCYIIeH
0e30macHOCTH peakTopa. PaccMoTpeTh 3aBUCHMOCTh COMHOXKUTEIIEH OT pa30aBiieHHs pa3MHOKAIOIIEH
CpEIbl.

J{1s1 rOMOTE€HHBIX Pa3MHOXKAIOUIUX CPEeJl KOHEUHBIX pa3MEpOB OOBSICHUTH BAXKHOCTH MOHSITHS
MaTepUaIbHOTO TapaMeTpa Cpelabl, Kak €€ OCHOBHOM (HU3MYecKOW XapaKTepUCTHKU, U
TF€OMETPUUYECKOTO TMapaMeTpa, Kak CBOWCTBA T€OMETpUU TOro o0beMa, B KOTOPOM pa3MellleHa
pa3MHOXamoIas cpefa. BelienuTsh ycnoBrue KPUTUYHOCTH. BBECTH MOHATHE YCIOBHO KPUTHYECKOTO
peakTopa 1 Ha ero ocHOBe 3G (eKTUBHOrO K03 duiieHTa pa3sMHOKEHHS CPEbI C YTEUKOW HEHTPOHOB.
PaccmoTpeTh ponb oTpakaTens W ero BIMSHHE Ha KPUTHYECKHI pa3Mep M pachpeesieHHe MOTOKa
HEUTPOHOB U SHEPTOBBIJCICHHUS.

Jnsi reTeporeHHBIX Cpel HEOOXOIUMO YACIUTh BHUMAHHUE IEPUOAMYECKUM CTPYKTYpaM,
BBECTH TMOHSTHUSA JIEMEHTAPHON M SKBUBAJICHTHOM sueiiku peaktopa. Ocobo oOpatuTh BHUMAaHHE Ha
MeToll A(P(EKTHBHOW TOMOTCHU3AIMHA TeTePOTreHHBIX CTPYKTyp. OOOCHOBaTh poJIb MeEToj]a
BEPOATHOCTH TMEPBBIX CTOJIKHOBEHHUU sl aHanu3a ¢uzndeckux 3(G(EKToB, MNPOUCXOAAIIUX B
JNIEMEHTapHbIX  s4eiikax. [Ipy W3IOXKEeHMH MeToAa BEpPOATHOCTH TMEPBBIX  CTOJKHOBEHUU
MOCIIE0BATEIbHO U3NOKUTh TOHATHUS JIOKAJTbHBIX BEPOSTHOCTEH, METO/AA IUIOCKUX HCTOYHHUKOB U
IJIOCKUX MOTOKOB JIJISl BEIPAYKEHUW 3TUX BEPOATHOCTEN B TOMOTE€HHBIX 30HAX.

Oco00 00paTuTh BHUMaHKUE Ha PE30HAHCHOE TMOTJIONIEHNE HEHTPOHOB B TE€TEPOTEHHOM cpesie U
HEPAaBHOMEPHOCTh PACTIPEICIICHHS MTOTOKA TEIJIOBBIX HEUTPOHOB MO STYCHKE, BBIJCIHUB CITy4yan TECHBIX
U mHpoKux siueek. [Ipu paccmorpenun koduIeHTa UCOIB30BaHMS TEIUIOBBIX HEUTPOHOB BBECTH
Meroa ABI' m momyuuTh CBSI3b BEPOATHOCTEH, UCIOJIB3YEMBIX B 9TOM METOJIE M paHee BBEIACHHBIX
BEPOSITHOCTEM TEpPBBIX CTONKHOBEeHUUH. Heo0XoaMMo TOMYEpPKHYTh CIIOKHOCTh  YCPEIHEHHS
kodpdunmenta 1uddy3un B 3aMKHYTOM suelike M HEOOXOAMMOCTh MCIONB30BaHUS ISl YCPEIHEHUS
BTEKAIOIME U BBITEKAIOIINE TOKH HEUTPOHOB.

[Tpu mpoBeAeHUM MPAKTUYECKUX 3aHATUH CIENyeT YETKO BBLIENSATh OCHOBHBIE (hHM3HUECKHE
O0COOEHHOCTH paccMaTpUBaEeMbIX MPOLIECCOB, YMEHUIO PHCOBATh IpaMKu OCHOBHBIX 3aBUCHUMOCTEH
JUTsl paccMaTpuBaeMbIX (pusnuecknx napameTpoB. [Ipu Hanucanuu Gopmys HEOOXOAUMO MOKA3BIBAThH
YETKOE COOTBETCTBHE PA3MEPHOCTEH U THUITOB BEITUUHH.

ABTOp(BI):

Casangep Bnagumup Uropesud, k.¢.-M.H., C.H.C.






