MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannn
®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUpEKICHNE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

UHCTUTYT SAEPHOU ®U3MKU U TEXHOJIOT U

KA®EJIPA TEOPETUYECKOU 1 SKCIIEPUMEHTAJILHON ®U3UKU SJIEPHBIX
PEAKTOPOB

OIOBPEHO YMC UADUT
[Tpotoxkon Ne 01/08/24-573.1

or 30.08.2024 .
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AHHOTANIUA

PaccmaTpuBaroTCsi MeEUIEHHBIE HECTALlMOHApHBIE IIPOLECCHl B peakTopax (KCEHOHOBBIE
HEPEXOHBIC MPOLECCHI, U3MEHEHHE HYKIUIHOTO COCTaBa TOILIMBA U MPOoOIeMa BOCIIPOU3BOJICTBA), a
TaK>Xe BOIIPOCHI PETYJIIMPOBAaHUs peakTopoB. KpoMe Toro, nsnararorcsi OCHOBBI TEOPUM BO3MYIICHUHN U
LIEHHOCTU HEUTPOHOB.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

Ilenpto sBIsIETCA O3HAKOMIIEHHWE CTYIEHTOB C (DU3UKOM, 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-DHEPreTUYECKHMM  YCTAaHOBKAM, JAMILIOMHOIO
NPOCKTUPOBAHUS, a TAKKe I MOCIEAyIoIed MIpoecCHOHAIbHOM AEATEIbHOCTH B 00JacTH
IIPOEKTUPOBAHMSI U aHAJIN3A SIIEPHBIX PEAKTOPOB PA3JIMYHOIO LEIEBOr0 Ha3HAYEHUS.

OcHoBHOM 3ajauedl M3y4YEHUs] JUCLUIUIMHBI SBISETCS IMPUBUTHE CTYJIEHTaAM HaBBIKOB
CaMOCTOSITEJILHOIO aHalu3a (PU3MUECKUX IPOLIECCOB M KOJMUYECTBEHHBIX OLEHOK IapaMeTpoB
KPUTHUYHOCTH U 6€30IIaCHOCTH PEAKTOpa.

2. MECTO YUYEBHOU JUCIUILIAHBI B CTPYKTYPE OOII BO

Jl1g ycremHoro ocBOEHUs MaTepuaa CTyIeHT JOJDKEH BiIaleTh 3HaHUSAMH, II0Jy4YEHHBIMHU IIPU
M3YYEHHUH TaKUX Pa3/IeioB, Kak: siiepHas QU3MKa, TEOpHs MEpeHoca HEUTPOHOB, JIMHEHHas anredpa,
YpaBHEHHSI MAaTEMaTHIECKOH (prU3HKH.

3. O®OPMUPYEMBIE KOMIIETEHIIUA U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcaibHble U(UIH) 001enpodeccuoOHaIbHbIE KOMIETEHIIUH:

KOI[ N HAUMCHOBAHHNEC KOMIICTCHIIMHN KOI[ U HAMMCHOBAHUC UHAUKATOPA NOCTHIKCHUS

KOMITCTCHITHH
OIIK-5 [1] — Criocob6en opopmisite  3-OITK-5 [1] — 3HaTh OCHOBBI OOPMIICHHUS PE3YIIBTATOB
pe3ysbTaThl paboThl U HAYYHO- HAYYHO-UCCIIE0BATEILCKON eI TEIbHOCTH B BUIE CTATEH,
HCCIIE/IOBATEIbCKOM ICTENIFHOCTH B JIOKJIAJI0B, HAYYHBIX OTYETOB U MIPE3SHTAIINIT C

BUJIE CTATEH, TOKIIAI0B, HAYIHBIX HCITOJIb30BAHUEM CHCTEM KOMITBIOTEPHOM BEPCTKH M TTAKETOB
OTYETOB U MPE3EHTAINH C O(HUCHBIX TIPOrPAMM.

WCTIOJIb30BAaHUEM CHUCTEM V-OIIK-5 [1] — Y™MeTb 0popMIIATEH pe3ynbTaThl HAYIHO-
KOMIIBIOTEPHO# BEPCTKH M AKETOB HCCIIEI0OBATENbCKOM ICITENbHOCTH B BUJIE CTATeH, TOKIIAJIOB,
O(HCHBIX TIPOrPaMM HAYYHBIX OTYETOB M MPE3CHTAINH C UCTIOIB30BAHUEM CHCTEM

KOMITBIOTEPHOM BEPCTKU M AKETOB O(PHCHBIX POTPaAMM.
B-OI1K-5 [1] — Bnagets HaBbikamu 0(hOPMIICHHS PE3yIbTaTOB
HaY4HO-MCCIIEJOBATEIbCKOM JISSITEbHOCTH B BUJIE CTaTeH,
JIOKJIaJI0B, HAYYHBIX OTYETOB M MPE3CHTAINI C
UCIIOJIb30BAaHUEM CHCTEM KOMITBIOTEPHOI BEPCTKU M TAKETOB
O(UCHBIX TPOTPaMM




[TpodeccnonanbHbie KOMIETCHIIMA B COOTBECTBUU C 3ajadaMd U OOBEKTamMH (0OmactsaMu

3HaHUI) TPOPEeCCHOHATBHON 1A TENTFHOCTH:

3apaua O0beKT Win Kon n nHaumeHnoBanue Koa n naumenoBanue
npodeccuoHaILHOM 00J1aCTh 3HAHUS npogeccuoHaAILHOM HHIUKATOPA
aesiteabHocTH (3I1]1) KOMIIETEeHINH; JIOCTHKEHU S
OcHoBaHue npogdeccuoHaIbLHOM
(mpogeccHoOHAIBLHBIH KOMIIETEHIM U
cranaapr-IIC, ananu3
OnbITa)
Hay4HO-UCCIIEI0BATEIbCKUI
[TpoBeenue pacueTHBIX ~ ATOMHBIN [1K-1 [1] - ciocoben 3-T11K-1[1] - 3uaTb
HCCIEA0BaHUHN U JI€A0KOJIbHBIN CO3/1aBaTh TEOPETUUYECKHE HEHTPOHHO-(DU3HUECKUE
u3MepeHuit pusndeckux = GroT ATOMHBIC 1 MaTeMaTUYECKHe IIPOLIECCHI B PEAKTOpaXx,
XapaKTEPUCTHK Ha ANEKTPUUECKUE MOJICJIA, ONMCHIBAIOIINE  IPOLECCHI
AKCIIEPUMEHTAIIbHBIX cranuuu [InaByvyass = HEUTpOHHO-(PU3WYECKHE  TUIPOJUHAMHKHU U
CTEHJaX U YCTAaHOBKaxX ADC Codepa MIPOLIECCHI B pEaKTOpax, TEIJIoMaccoIepeHoca B
Hay4HBIX MIPOIIECCHI AKTUBHBIX 30HAX WJIH

[IpoBeneHue pacueTHbIX
HCCIIEA0BAHUHN U
U3MepeHuil PU3NIECKUX
XapaKTEpUCTHK Ha
AKCIIEPUMEHTAIbHBIX
CTEH/JIaX M YCTaHOBKAx

HUCCIEeNOBaHUN B
o0nacTu s/1epHOoi
bU3UKH U
TEXHOJIOTHi1

ATOMHBII
JIETOKOJIbHBIN
¢baotT ATOMHBIE
ANEKTPUUECKUE
cranunu [ImaByqas
ADC Codepa
Hay4HBIX
HCCIIEIOBAHUH B
o0rnacTu sepHoi
buzuku u
TEXHOJOTHI

TUJPOJANHAMUKY U
TEIJIOMAacCcoIlepeHoca B
AKTUBHBIX 30HaX WIN
BO3JICHCTBUE
MOHU3UPYIOLIETO
U3JIy4yeHUs Ha
MaTepHalbl, YeJI0BeKa U
00BEKTHI OKpYXKaIOLIEH
Cpelibl, CUCTEMBI YUeTa,
KOHTPOJIA AAEPHBIX
MaTEpUaJIOB

OcHosanue:
[TpodeccuonanbHbIi
cranaapt: 24.078

ITK-2 [1] - ciocoben K
CO3JIaHUIO HOBBIX
METO/IOB pacyera
COBPEMEHHBIX
pEaKTOPHBIX YCTAHOBOK U
(UBHYECKUX YCTPOICTB,
METO/IOB MCCIICIOBAHHS
TerI0(hU3NIeCKUX
MPOLECCOB M CBOMCTB
PEaKTOPHBIX MaTEPUAIOB
1 TEIIJIOHOCHUTENICH;
pa3paboTKe HOBBIX
CUCTEM MpeoOpa30oBaHUsI

BO3JIEHCTBHE
MOHHU3UPYIOIICTO
U3ITy4eHUS Ha
MaTepuabl, 4eI0BEeKa U
00BEKTHI OKPYXKAIOIIEH
CpeIIbl, CUCTEMBI y4eTa,
KOHTPOJIS SI/ICPHBIX
MaTEepUAJIOB ;
V-IIK-1[1] - Y™meTb
CO3/1aBaTh
TEOPETHUYECKHE U
MaTeMaTHIeCKHE
MO/JIEJTH B
npodecCuoHaNTbHON
o0Jacty ;

B-TIK-1[1] - Bnagers
HaBBIKaMH pabOTHI C
COBPEMEHHBIMH
pacueTHBIMU
MIPOrPaMMHBIMH
CpeacTBaMHu

3-T11K-2[1] - 3uHaThb
METO/]IbI UCCIIeIOBAHUS U
pacdera IpoIeccoB,
MIPOUCXOJISIINX B
PEaKTOPHBIX YCTAaHOBKAX

V-IIK-2[1] - YMmeTh
paccuuTHIBaTh U
MPOBOIMTH
UCCIIeIOBaHHSI
HPOLIECCOB,
MPOTEKAIOIINX B
PEaKTOPHBIX YCTAHOBKAX




IIpoBeneHue pacueTHbIX
HUCCIIEIOBAHUN U
U3MepeHui pu3nuecKux
XapaKTepUCTHUK Ha
AKCIIEPUMEHTAJIbHBIX
CTE€HJ]aX M YCTaHOBKax

TEIJIOBOM U SIAEPHOM

B-T1K-2[1] - Bnaanets

SHEPTUU B
AIIEKTPUYECKYIO0, METOJIOB = HABBIKAMU MPUMEHEHUS
¥ METOJMK OLICHKH MH()OPMAITMOHHBIX
KOJIMYECTBEHHBIX TEXHOJIOTHI pu
XapaKTePUCTHK SICPHBIX | Pa3pabOTKE HOBBIX
MaTepuasoB YCTaHOBOK, MaTepUaJIOB
1 IpudopoB
OcHosanue:
[TpodeccrnonanbHbIM
cranaapt: 24.078
ATOMHBIH [TK-3 [1] - ciocoben 3-T11K-3[1] - 3uaTb
JI€I0KOIbHBIN HCIIOJIb30BATh OCHOBHBIE 3aKOHBI B
b0t ATOMHBIE byHIaMeHTaIbHBIE obnactu pusmku
AIIEKTPUYECKUE 3aKOHBI B 00J1aCTH aTOMHOTO si/Ipa U
cranuu [InmaBydass (QuU3UKK aTOMHOTO Siipa M | YaCTHII, SIACPHBIX
ADC Codepa YaCTHULL, SAIEPHBIX PEaKTOpOB,
HAy4YHBIX PEaKTOpOB, TEPMOJMHAMHUKH,
HCCJICIOBAaHH B TEPMOJUHAMHUKH, TUAPOJIMHAMUKHU U
00J1acTH EPHOM | THUAPOAMHAMUKH U TEIJIOMacCcolepeHoca |
bU3UKH U TEIJIOMAacCOINEPEeHOCca B V-TIK-3[1] - YMmeTh
TEXHOJIOTHI 00beMe TOCTATOYHOM /IJI | MIPUMEHSITH OCHOBHBIE
CaMOCTOSITENILHOTO 3aKOHBI B 00J1aCcTH
KOMOMHHPOBAHUS U (hM3HKYM aTOMHOTO sIpa
CUHTE3a UJIEH, U YaCTHI, S/ICPHBIX
TBOPYECKOTO pPEaKkTopoB,
CaMOBBIPKEHUS TEPMOJAMHAMHUKH,
THIPOIMHAMUKH U
OcHosanue: TEIIOMACCOINEPEHOCa
[TpodeccuonanbHbIi MPaKTUYECKOU
crangapt: 24.078 JEATEIIbHOCTH U
HCCIIEA0BATENbCKON
pabore;

B-TIK-3[1] - Bnagers
HaBbIKaMH aHAJIN3a,
CUHTE3a U HaX 0K JICHUS
3aKOHOMEPHOCTEHN IIPU
oOpaboTke
JKCIIEPUMEHTAIIBHBIX
JAHHBIX

4. BOCIIUTATEJIbHBINA MOTEHIIUAJ JUCITATIIMHBI

Hamnpasnenus/uenu 3amaun BocnuTaHus (KOJ) BocnurarenbHbIN TOTEHIIAAT
BOCITUTAHUS JTHCIUATIIHH

[TpodeccuonansHoe Co3nanue ycioBHi, Hcnonp30Banre BOCIHTATECIBEHOTO
BOCITUTAHUE o0ecreynBaronmx, MOTEHIMAaIa JUCITUTIIHH

(hopMUpOBaHHE OTBETCTBEHHOCTH
3a nmpodeccruoHaIbHbIN BRIOOD,
npodeccnoHanbHOE pa3BUTHE U
npo¢eCCUOHAIBHBIC PEIICHUS

(B18)

npodeccnoHaTEHOTO MOIYJIS IS
(hopMupOBaHUS y CTY/ICHTOB
OTBETCTBEHHOCTH 3a CBOE
npo¢eCCuOHATBHOE Pa3BUTHE
MOCPEJICTBOM BBIOOpA CTyIEHTAMU




[TpodeccuonansHoe Co3znanue ycioBHi,

BOCIIUTAHHE o0ecreurBaoIInX,
(hopMUPOBaHHE HAYYHOTO
MUPOBO33PEHHUSI, KYJIbTYPbI
[IOMCKA HECTAHJAPTHBIX HAyYHO-
TEXHUYECKUX/TPAKTUUECKUX
peueHui, KpUTUIECKOT O
OTHOLLIEHUS K HUCCIIEJOBAaHUSAM
mkeHayyHoro ToJika (B19)

WHIUBUAYAIbHBIX 00pa30BaTEIbHbBIX
TPACKTOPUH, OpraHU3aliu CHCTEMBI
OOLICHUS MEXKIY BCEMU
y4acTHUKaMU 00pa30BaTEIbHOTO
npolecca, B TOM YUCIIE C
KCIIOJIb30BAHUEM HOBBIX
UH(GOPMAIIMOHHBIX TEXHOJIOTHH.
1.Mcnonb30BaHre BOCIUTATEILHOTO
NOTEHLMaNa TUCIUTUINH/TIPAKTUK
«HayuHno-uccienoBarenbckas
pabotay, «IIpoekTHas mpakTUKa,
«HayunbIi1 cemuHap» 1uIs:

- (popmMupoBaHUs TOHUMAHUS
OCHOBHBIX IIPHHIIAIIOB U CIIOCOOOB
HAYYHOTO [MO3HAHUS MUPA, Pa3BUTHS
MCCJIEI0BATEIIbCKUX KAaYeCTB
CTYJEHTOB MOCPEJCTBOM UX
BOBJICUCHHS B UCCIIEI0OBATEIIbCKUE
MPOEKTHI 10 00JIACTAM HAYyYHBIX
uccienoBanuil. 2.Mcnonb3oBanue
BOCIHUTATEIHHOTO MOTEHIIUAJA
muctumind "Mcropus Hayku U
uwxenepun", "Kpurudyeckoe
MBIIILJIEHWE U OCHOBBI HAYYHOU
KOMMYyHUuKaiuu'", "Beenenue B
cnenuaibHoCTh", "HayuHo-
uccrenoBarenbckas padora',
"Hayunblit cemunap" aiis:

- opmupoBaHuUs CIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYIHBIC
UCCIICJIOBAHMSI OT JDKEHAYYHBIX
MOCPEICTBOM MPOBEACHUS CO
CTYJICHTaMH 3aHITHI U PETYISIPHBIX
Oecen;

- opmMupoBaHUS KPUTHUECKOTO
MBIIIICHUSI, YMEHHUS pacCMaTPUBATh
pa3nu4HbIe UCCIEAOBAHUS C
AKCTIEPTHON MO3UIIUU TTOCPEICTBOM
00CYXJIeHUS CO CTyJIEeHTaMU
COBPEMEHHBIX HCCIIEIOBAaHUM,
HUCTOPUYECKUX MPEANOCHIIOK
TTOSIBJICHHSI T€X MJTU MHBIX OTKPBITHI
U TEOPHIA.

5. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCIHUILJIUHBI

Paznienbl yueOHOM TUCIMITIMHBL, UX 00BEM, CPOKU U3YUYEeHUsS U (POPMBI KOHTPOJIS:




HaumeHoBaHue
pasaeia yueOHoi
AUCHHUILJIMHBI

IL.II

Henean

Jlexknuu/ Ipaxr.
(cemuHuapsi )/
JlaGopaTopHble
padoThIl, yac.

O0s13aT. TeKyIIMH

KOHTPOJIb (popma*,

Hemes)

MakcuMaJabHBIIR

0aJ1 3a pazgen™*

pasnena (popma*,

ATTecTanus
HeJeJst)

HNuaukaropsbl
OCBOCHUSA
KOMIIETeHIIMH

7 Cemecmp

1 Yacte 1

16/24/8

N
(63}

|
(00]

KA1

B-TIK-1,
3-I1K-2,
V-TIK-2,
B-TIK-2,
3-T11K-3,
V-IIK-3,
B-TIK-3,
3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-11K-1,
VY-1IK-1

2 Yacts 2

9-16

16/24/8

25

KHU-16

3-OI1K-5,
V-OIIK-5,
B-OIIK-5,
3-11K-1,
V-1IK-1,
B-TIK-1,
3-T11K-2,
V-TIK-2,
B-TIK-2,
3-T1K-3,
V-TIK-3,
B-T1K-3

Hmozo 3a 7 Cemecmp

32/48/16

50

KounTtpoJbHbie
MepONpPHUATHS
Cemectp

3a

7

50

3-OI1K-5,
VY-OIIK-5,
B-OIIK-5,
3-T1K-1,
V-TIK-1,
B-TIK-1,
3-T11K-2,
V-IIK-2,
B-TIK-2,
3-T1K-3,
V-TIK-3,
B-T1K-3

* — COKpallleHHOe HaUMEHOBaHue (OPMbI KOHTPOJIS

** — cymMMa MaKCUMaJbHBIX OaJIJIOB MOJDKHA ObITh paBHa 100 3a cemecTp, BKIOUas 3a4eT U

(unn) sK3aMeH

CoxkpailieHre HauMeHOBaHUN (POPM TEKYILEro KOHTPOJISI U aTTECTALUU Pa3AesioB:




O0o3HaueHue

ITo1HOE HAaMMeHOBaHME

KN KonTposb no uroram
5 OK3aMeH
KAJIEHIAPHBIN IUIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,
qac. qac. yac.
7 Cemecmp 32 48 16

1-8 Yacts 1 16 24 8

1-2 [{eHHOCTH HEHTPOHOB. Bcero aynutopHbIx 4acoB
®U3UYECKUI CMBICT aCUMITOTUYECKON IEHHOCTH HEUTPOHOB | 4 ‘ 6 ‘ 2
B YCIIOBHO-KPUTHYECKOM PEAKTOPE. | 'a30KMHETHYECKOE Ownnaity
ypaBHEHHE JJIs1 ACUHMITOTUYECKOM LIEHHOCTH HEMTPOHOB B 0 0 0
YCIIOBHO-KpUTHUYECKOM peakTope. OnepaTopHas popma
3aIlUCH YpaBHEHMsI IeHHOCTH. [1oHATHE CONpsKEHHBIX 110
Jlarpanxy oneparopoB. YpaBHEHUE Il ACUMITOTHYECKOU
I[IEHHOCTH B IPyNnoBoM Iu(Py3noHHOM NPUOIMKEHUU.

3-4 Teopusi MaJIbIX BO3MYLIEHHIA. Bcero ayauTopHbIX 4acoB
OOmwmii BUJ TEOPUH MabIX BO3MyIIeHUH s 3 dexkruBHoro | 4 |6 |2
KO3 pHLKEeHTa pa3MHOKEHUS HEUTPOHOB. OCHOBHbBIE Omnuaitn
MIPEUMYIIECTBA UCTIONB30BaHUS (POPMYIIBI TEOPHH MAJIBIX 0 0 0
BO3MYULICHUH B 33/1a4ax pacuera peakTopoB. dopmyia reopuun
MaJIbIX BO3MYIIEHUH [U1st 3¢ (ekTuBHOrO K03 duumeHra
Ppa3sMHOXKEHHUsI HEUTPOHOB B IPyIIOBOM AU (Hy3HOHHOM
npUOIMKEHUU. Y PaBHEHUS TOUEYHON KUHETUKU PeakTopa Ha
3anas/bIBalolIMX HEHTpoHaX ¢ 3Q(EeKTUBHBIMU ITapaMeTpaMHu.

5-6 OtpaBienue peakropa. Bcero aynutopHbIX yacoB
OtpaBneHue si1epHOro peakTopa. Y paBHEHUS U3MEHEHUS 4 | 6 | 2
KOHIEHTpAUMI i01a U KCeHOHA. PaBHOBECHBIE KOHLIEHTpauu | OHiailH
Miona n kceHoHa. CTallMOHAapHOE OTPABJIEHHUE peakTopa. 3anac | 0 0 0
PEaKTUBHOCTH Ha KCEHOHE MPU CTAllMOHAPHOM OTPABJICHHH.

BpemenHOe n3MeHeHne KOHIIEHTpaluil HoJa U KCEHOHA B
NepexoIHbIX mpoueccax. OTpaBieHUe peakTopa Ipu ero
ocraHoBke. l3meHenune 3¢dexruBHOr0 KorppuimeHTa
pazMHokeHus. [llnakoBaHue peakTopa camMapueM.

7-8 M3MeHeHne HyKJIIMJHOTO COCTaBa s,IEPHOTO TOIINBA B Bcero aynutopHbIX yacoB
nporecce padoThl peakTopa Ha MOUTHOCTH. OCHOBHBIE 4 |6 |2
LIENIOYKH SJIEPHBIX TPEBPALICHUN. Y PaBHEHNSI U3MEHEHHUS Omnnaiin
HYKJIUJTHOTO COCTaBa TOIJIMBA. MEeTOAbI pEIEHUI 3THX 0 0 0
YPaBHEHHUH.

9-16 Yactp 2 16 24 8

9-10 Beiropanue u 3an1akOBBIBaHUE SIIEPHOTO PEAKTOPA. Bcero aynutopHbIX yacoB
PaznuyHble TOIX0/bI K ONPEENIEHUIO BHITOPAHUS TOIINBA. 4 |6 |2
YpaBHeHUs BeIrOpaHus TOIuMBa. OLEeHKa N3MEHEHUs Omnnaiin
s dexTuBHOr0 KOIPHUIUEHTA PA3MHOKEHHUS PEaKTopa B 0 0 0
nporiecce BhIropanus Tormsa. [1yTu qocTikeHus riryOoKux
BbIrOpaHui. [leperpy3ku TomiauBa, IpUMEHEHNE
"Bpiropatomux" 1 "obroparomux" noraoTuTenei.

11-12 | KoHBepcHs U BOCITPOU3BOJICTBO TOILIMBA B SICPHBIX Bcero ay1uTopHbIX 4acoB




peaktopax. Peakuuu, npuBosmue K 00pa30BaHNUIO HOBBIX 4 ‘ 6 ‘ 2

JESAIUXCA HYKIUAOB. Y PaHOBBINA U TOPUEBBIN TOIIJIMBHBIC Ownutaiin

ukisl. Koagdunuent konBepcun U K03 HUIIMEHT 0 0 0
BOCIIPOU3BO/ICTBA SAEPHOI0 TOIUIMBA. banaHcHble popMyIibl
IUIs1 OLIEHKU K03()(DUITMEHTOB KOHBEPCHUU M BOCIIPOU3BO/ICTBA.
3HayeHue K03(h(PpULIMEeHTOB KOHBEPCUU U BOCIIPOM3BOJICTBA B
peakTopax pa3zIMyHbIX TUIOB. PacimmpenHoe
BOCIIPOU3BO/ICTBO TOIUIMBA B PEAKTOPAX Ha OBICTPBIX
HelTpoHaX . OTKPBITHINA U 3aMKHYTBIH TOIJIMBHBIE LIUKJIBI.

13-16

PerynupoBanue peakropa. Knaccudukanus opranos Bcero ayMTopHBIX 4acoB
perynupoBanus. ¢ (HeKTUBHBIC TPAaHUYHBIC YCIOBHUS HA 8 | 12 | 4
MMOBEPXHOCTHU peryaupytomiero crepxus. [Ipeaensubie ciaydan: | Ouiaita

CTEpXKEHb C OECKOHEUHO MaJIOi U OECKOHEYHO OOJBIION 0 0 0

KpUBU3HOHM NoBepxHOCTU. M3meHenue 3¢ HeKTUBHOTO
Kod(UIeHTa pa3MHOKCHUS HEHTPOHOB IPU N3MEHCHHH
reOMETPUUYECKOTO MapameTpa peaktopa. IP(HeKTUBHOCTh
LEHTPAIBHOTO PETYIATOPA B IIMIMHAPUYECKOM PEAKTPE B
OJTHOTPYIIIIOBOM MpHOIMmkeHuu. Paciipenenenne mioTHOCTH
HEUTPOHOB B AKTUBHOW 30HE C LIEHTPAJIbHBIM PETYJISITOPOM.
Pemrerka perynsatopos. OntumaiibHOE pa3MeLeHUE
PErysTOpPOB. DKCIEHTPUYHO PACIIOJIOKEHHBIN PETryIIsiTOp.
WuTtepdepennus peryiasiTopos.

COKpaH_IeHHBIC HaMMCHOBAHUS OHJIAMH OIIIHIA:

O0o3uauenue | [To1HOE HAMMEHOBAHHE

OK OJIIEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBBIE ACKIIUU

BM Buneo-marepuanst

AM Aynuo-marepuansl

I1p3 IIpeseHTanuu

T TecTsl

5CM OJIEKTPOHHBIE CITPAaBOYHBIE MAaTEPUAIbI
ncC W HTEepaKTUBHBINA CaWT

TEMBI JIABOPATOPHBIX PABOT

Henesn | Tembl 3ansaTuii / Coaepxanue
7 Cemecmp
1-3 OTpaBjieHHe peakTopa.
OtpaBieHue peakropa.
4-10 Boiropanue romiusa. Binsinue neperpysok.

Briropanue tonnnsa. Biausinue neperpysox.

TEMBbI IPAKTUYECKUX 3AHATUN

Henean | Tembl 3ansaTuii / Coaep:xanue
7 Cemecmp
1-2 Hcnosb3oBaHue TEOPUHM MAJIBIX BO3MYIIEHHUI 1JIs1 OLICHKU M3MEHEeHUs KO3 PuIHeHTa

Pa3MHOKEHHUsI IIPH U3MEHEHHH MAKPOCEYCHH I Cpeibl.




Hcnonb30BaHue TEOPUHU MAIBIX BO3MYIICHUN IS OLIEHKH U3MEHEHUs KO3 PUIeHTa
Pa3sMHOKECHHUS TPY U3MEHEHUH MAaKPOCEUEHHUH CPEMbl.

3-5 CranmnoHapHoe OTpaBJieHHE PEaKTOPa, 3aBUCUMOCTh OT CIIEKTPA HEli TPOHOB B
peakTope. OueHKa MAKCUMAJbHOM IJIyOUHBI "f0HOH AMBI'" MOCJIEe OCTAHOBKH
peakTopa U BpeMeHH ee JocTHKeHusl. Ol eHKa 0TpaBJIeHHS peaKkTopa 1o
CranuoHapHO€e OTpaBJICHUE PEAKTOPA, 3aBUCUMOCTb OT CIIEKTpa HEUTPOHOB B PEAKTOpE.
OneHka MakCUMalTbHOU TITyOHHBI "HOIHOM sIMBI" TTOCTIE OCTAHOBKH PEAKTOpa U BPEMEHH €€
nocTkeHus. OLeHKa OTpaBJIEHUs peakTopa [0 TEOpHH Bo3MylleHui. MccnenoBanue
OTpaBJIEHUsI pEaKTOpa Ha KOMIIBIOTEPHBIX MOJIEIISIX.

6-8 YpaBHeHusI U3MEHEHHUs] HYKJINUJIHOI0 COCTAaBa TOIJIMBA U UX pemienue. Pacuer
PAaBHOBECHOI0 HYKJMAHOI0 cocTaBa. KodggpuuneHT BOCIPOU3BOIACTBA IJISI PpEaAKTOPOB
HA TeMJIOBbIX HelTPOHAaX. 3aBUCUMOCTH K03 GuUMeHTa BOCIPOU3B

ypaBHeHI/ISI N3MCHCHH HYKJIIMIAHOI'O COCTaBa TOILJIMBA U UX PCHICHUC. Pacuer PaBHOBCCHOI'O
HyKJIHHOTO cocTaBa. Koadduument Bocnpon3BoacTBa 1 pEakTOPOB Ha TEIJIOBBIX
HelTpoHax. 3aBUCUMOCTh K0d((HHUIMEeHTa BOCIIPOM3BOJICTBA OT COCTAaBa peakTopa U CIEeKTpa
HEHUTpOHOB B HeM. McciienoBanre H3MEHEHHS HYKJIMIHOTO COCTaBa TOIUIMBA Ha
KOMITBIOTCPHBIX MOACIIAX.

9-10 Boiropanue TonJjimBa B sijiepHoM peakTope. Pacuer Boiropanus. Biausinne neperpy3ok
TOILINBA Ha Bbiropanue. MccieroBanue pa3inyHbIX cXeM Ieperpy3oK TOILUIMBA B
PeaKTOopax ¢ pa3’HbIM CHEKTPOM HA KOMIBIOTEPHBIX MOJEJIAX.

Beiropanue tornmsa B siiepHOM peaktope. Pacder Beiropanus. BimsiHue neperpys3ok
TOIUIMBA Ha BeIropanue. MccnenoBanue pasinyHbIX CXEM IEPErpy30K TOIUIMBA B pEaKTOpax
C pPa3HbIM CIIEKTPOM Ha KOMITbIOTEPHBIX MOJIEIISIX.

11-15 | CnocoObl Bo3/1eiicTBUSI HA PEAKTHBHOCTH peakTopa. [losiyueHue BoIpaskeHus 1JIst
3¢ PpeKTUBHOIO paguyca NOrJ0MAKIIEro CTEPKHA B OHO U ABYX I'PYNIIOBOM
npudanxennu. CpaBHeHHe U AHAJIN3 pPe3yJIbTaToB. Pacuer nmojist HeMTPpOH
Crioco0Obl BO3/IEUCTBHUS HA pEaKTUBHOCTH peakTopa. [lonyuenue BoipaskeHus st

3¢ (HeKTUBHOTO pajinyca MOTIOMIAIONIET0 CTePXKHS B OJHO U JIBYX IPYIIIOBOM
npuomkennn. CpaBHEHHE U aHAIIW3 Pe3yabTaTOB. PacyeT moss HeWTPOHOB B aKTUBHOM
30H€ C MOTJIOTUTENSIMU. Pacuer pemeTky NoraomarmX CTepKHe.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Hcnonp30BaHNEe aKTUBHBIX U HHTCPAKTUBHBIX q)OpM O6y‘leHI/I${ C MPUMCHCHUCM DBJICKTPOHHBIX
peCcypcoB U I/IH(i)OpMaLII/IOHHBIX TeXHoJioruii. Mcnonap3oBaHue TPpaAULIMOHHBIX O6p330BaTeJ'IBHHe
TCXHOJIOTHUU B BHUAC AyAHUTOPHBIX 3aHATHUH B (bopMe J'IeKI_II/II\/’I, MPAKTHUICCKUX 33H51TPIIZ, TaKXC
CaMOCTOSITEILHOMN pa6OTLI CTYACHTOB, CBA3AHHBIX C pPCIICHUCM 3a/Jia4 11O 3aJIJaHHOM TeMaTHKe.

7. ®OHJI OHEHOYHbBIX CPEACTB

@DOHJT OLIEHOYHBIX CPEACTB MO TUCILUIUIMHE 00ECeunBaeT MPOBEPKY OCBOEHUS IMIIAHUPYEMBbIX
pe3ynbTaToB 00yueHus: (KOMIETEHIMH M MX WHIMKATOPOB) MOCPENCTBOM MEPONPUITUN TEKYIIETO,
PYOEXKHOT0 U IPOMEXKYTOUYHOTO KOHTPOJIS O JUCLMILIUHE.

CBs3p Mexay (opMHUPYEMBIMH KOMIIETEHIMSMH M (opMaMH KOHTPOJISE HUX OCBOCHHS
Ipe/CcTaBIeHa B cleayromiel Tadnuue:

Komnerenuus NHaukaTopbl 0CBOCHHUS ATTecTallHOHHOE MepONpHUsiTHE
(KII 1)
OIIK-5 3-OI1K-5 3, KU-8, KI-16
Y-OIIK-5 3, KU-8, KI-16




B-OIIK-5 3, KH-8, KI1-16
I1K-1 3-11K-1 9, KH-§, KI1-16
V-1IK-1 3, KH-8, KI1-16
B-TIK-1 3, KU-8, K1-16
[1K-2 3-11K-2 3, KH-8, KI1-16
V-IIK-2 3, KU-8, KI1-16
B-TIK-2 3, KU-8, KI1-16
I1K-3 3-I1K-3 3, KH-8, KI1-16
VY-IIK-3 3, KU-8, KI1-16
B-T1K-3 3, KH-8, KI1-16

IHIkajnbl oneHKH 00pa30BaTeNbHBIX 10CTHKEHUH

[Ilkana KaXA0ro KOHTPOJBHOTO MEPOIPHUATHS JEXKHUT B npeaenax oT 0 10 yCTaHOBJICHHOTO
MaKCHUMAaJIbHOI'0 0ajljia BKJIIOYHMTEILHO. MTorosas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
0aJUIbHOM IIKae W MpeACTaBIsAeT co00i CyMMy 0aioB, 3apadOTaHHBIX CTYJICHTOM IPU BBIIIOJTHEHUU
3aJlaHui B paMKax TEKYIIEro U MpOMEKyTOYHOTO KOHTPOJIS.

HTorosas o1ieHKa BBICTABIISIETCS B COOTBETCTBUH CO CHC,I[y}OIHeI;'I IIKAJIOMN:

Cymma OamnoB | Onenka mo 4-ex Ouenka TpeGoBaHus K YPOBHIO OCBOCHHIO
0aJUIbHOM IIKaJe ECTS y4eOHOM TUCIUIIIHHEI

O1neHKa «OTIMYHO» BBICTABIISETCS CTYICHTY,
€CJIM OH IIyOOKO M TPOYHO YCBOMII
MPOrpaMMHBIA MaTepuall, HCUepIIbIBatoIle,
[I0CJIE0BATENbHO, YETKO U JIOTHYECKU
CTPOWMHO €ro U3jaraer, yMeeT TECHO
YBSI3bIBaTh TEOPHIO C IPAKTHKOH,
UCIIOJIb3YET B OTBETE MaTepuall
MOHOrpa)UIECKOM JIUTEPATYPBI.

90-100 5 — «omauunor A

85-89 B O11eHKa «XOPOIIIO» BBICTABIISIETCS CTYICHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepHall, TPaMOTHO U

4 — «xopouto IO CYIIECTBY HM3JIaraeT €ro, He JOImycKas
70-74 CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA
BONIPOC.

65-69 OLeHKa «yI0BJIETBOPUTEILHOY

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€purajia, HO HE
3- YCBOMJI €TI0 JIeTaJIeH, TOMyCKaeT HETOUHOCTH,
60-64 «Y008IEMBOPUMENLHO E HEJI0CTATOYHO MPABUIIBLHBIE (POPMYITUPOBKH,
HapylmIeHUus JJOTHUYCCKOU
IOCJIICA0OBATCIIBHOCTH B U310 KCHUU
MPOTPaMMHOTO MaTepraa.

O11eHKa «HEYIOBICTBOPUTEILHO
BBICTABISICTCS CTY/ICHTY, KOTOPBIN HE 3HACT
3HAYHUTEITBHON YaCTH MPOrPaMMHOTO
9_ Marepuara, J0MyCcKaeT CyIleCTBEHHbIC
Hwuxe 60 F ommOku. Kak mpaBuiio, omeHka
«Hey0081emBOPUMETbHOY

«HEYJIOBJICTBOPUTEIIEHOY CTABUTCS
CTyJIEHTaM, KOTOPBIC HE MOTYT MPOIOJIKUTE
oOydeHue 0e3 JOTIONHUTENLHBIX 3aHATHHA 110
COOTBETCTBYIOILEH AUCIMILIUHE.




8.  YUEBHO-METOJWYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOUW JUCHIUILINHEI

OCHOBHAZ JIMTEPATYPA:

1. D1 A 23 Nuclear power plants : y4e0. mocodue 1o aHriI. 3. Ui CTyIeHTOB-(PU3NKOB, ATamMe10Ba
I''M., Aramosa O./l., Mockpa: HUAY MU®DU, 2018

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

3. DU C12 duszuueckas Teopus siaepHbiX peakTopoB U.1 OnHopoaHas pa3MHOXKaromas cpeaa u
Teopusl reTeporeHHsIX cTpykTyp, CaBanaep B.U., : MUOU, 2007

4. 621.039 C12 ®uznueckas teopus saepHbix peaktopoB .1 OgHopoaHas pa3MHOXKaroIIas cpeaa u
Teopus reTeporeHHbIX cTpykTyp, CaBanzaep B.U., : MUOU, 2024

JOITOJIHUTEJIBHAS JIMTEPATYPA:

1. 51 11163 Bricmas maTematuka : Yue0. mocobue s By3oB, [llunages B.C., Mocksa: Bricias
mkoJja, 1990

2.621.039 O-75 OcHOBBI TEOPUHU U METO/BI pacueTa AJIEPHBIX YHEPTETUUECKUX PEAKTOPOB : Yueo.
nocobue 11s By3a, bate I'.A., M.: Dueprousnar, 1982

3.621.039 O-66 Cratuka HeogHOpoHOTrO peakropa : Tekct nexuuii, Opnos B.B., M.: MU®DH, 1984

4.621.039 O-66 Cratuka OJHOPOAHOTO sJiepHOro peakropa. KoncnekT nekuuii : Yueb. nocodue,
Opnos B.B., M.: MU®U, 1983

5.621.039 ©36 Teopus snepHbIx peakTopoB T.1 DnemenrapHas Teopus peakropos, Peitnbepr C.M.,
M.: Aromusaar, 1978

IMTPOI'PAMMHOE OBECITEYEHUE:

CrnenuanbHOe porpaMMHoe obecriedeHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YYEBHOW
JUCLUIINHBI

CrennanpHOE MaTepUaTbHO-TEXHUYECKOE 0OecredeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUMU U1 CTYAEHTOB



Jlis ycrientHoro ocBOEHUsI MaTepualla CTyACHT JOJKEH BIAJeTh pa3fiesiaMu siiepHOi (GU3UKH,
coJepKallie ONUCAaHHWE B3aUMOJCUCTBUS U3IYUYEHUS C BEIIECTBOM, pPAJIUOAKTHUBHOCTb.USI C
BEILIECTBOM, PaJIMOAKTUBHOCTD.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIUA JIJIS TPENIOJABATEJIEA

[Tpexxne Bcero, HEOOXOAMMO HAMOMHHUTH CTYJACHTAM OCHOBBI (DM3HMKH JENICHUs siaep: nedeKT
MaccChl, SHEPTHsl CBSI3U HYKJIOHOB B sJIpe, JCITUMbBIC M JENSIIHECS HYKIHAIbl a TaKKEe OCHOBHBIC
peakiuu HEWTpPOHOB ¢ sapamu. Omupasch Ha TOT (akT, YTO B MpOIECcCe JEICHUS BO3HUKAIOT
HEHTPOHBI, JaTh MOHSTHE ILEMHOTO IMPOIECCa U €ro OCHOBHOW XapaKTePUCTUKH — Kod(QuimeHTa
pPa3sMHOXCHHUsS, KaK OTHOIICHHS YHUCIIAa HEHTPOHOB B JBYX IOCIEIOBATEIbHBIX MMOKOJICHHX. st
O0ECKOHEUHOW pa3MHOKAIOIIEH CpelIbl BBECTH JAPYroe ONpeAeieHHEe , Ha OCHOBE OTHOILICHHS
CKOPOCTEH TPOIIECCOB POXKICHUS U TOTJIOMICHUS HEUTPOHOB W IOKa3aTh 3KBUBAJICHTHOCTH ITHX
onpexaeneHuil. [lonydanuTs ypaBHEHUE ISl CIIEKTPAa HEUTPOHOB B OECKOHEYHON Pa3MHOXKAIOIICH Cpefie
U CBsA3aTh KOA((UIIMEHT Pa3MHOKCHHSI C CIIEKTPATBHON XapaKTEPUCTUKON 3TOTO YPABHCHHS.

B 3aBHCHUMOCTH OT CIieKTpa HEHTPOHOB B pa3MHOKAIOIIEH Cpejie MPOBECTH KIIaCCU(DUKAIIUIO HA
OBICTpBIC, MPOMEKYTOYHBIE M TETUIOBBIC PEAKTOPBI. J{JIsl TEIUIOBOrO PeakTopa MOAYyYHTh KOAPPHUIIUEHT
pasMHOXEHUsT B Buie Qopmyibl 4-x comHoxkuTeneil. [lpu pacuere BeposSTHOCTH H30eXKaTh
PE30HAHCHOTO TMOTJIONICHUST HEUTPOHOB IIOKA3aTh HEIMHEWHBIA XapakTep SBJICHUS, MOTYCPKHYTh
pPa3HUIly MEXIy PE30HAHCHBIM U 3()PPEKTUBHBIM pPE30HAHCHBIM HMHTErpanioM. [I0osICHUTH CTyaeHTaM
BaxHYI0 poib Jlomiep-adhdekra B pe30HaHCHOM IMOTIIOMICHNWH, KaKk OCHOBA BHYTPEHHE MpPHCYIIEH
0e30macHOCTH peakTopa. PaccMOoTpeTs 3aBUCHMOCTh COMHOXKUTEIIEH OT pa30aBiieHHs pa3MHOKAFOIIEH
Cpenpl.

JJiss TOMOTEHHBIX Pa3MHOMKAIOIIUX CPell KOHEYHBIX Pa3MEPOB OOBSCHUTH BaXKHOCTh MOHSTHUS
MaTepuaJbHOTO TapaMeTpa Cpelabl, Kak €€ OCHOBHOM (u3MUeckod XapaKTepUCTHKU, U
TEeOMETPUUYECKOTO TMapaMeTpa, Kak CBOWCTBA TE€OMETPUU TOro o0beMa, B KOTOPOM pa3MellleHa
pa3MHOXarIas cpefa. BelIenuTh ycnoBrUe KPUTUYHOCTH. BBECTH MOHSATHE YCIOBHO KPUTHYECKOTO
peakTopa 1 Ha ero ocHOBe 3¢ (heKTUBHOTO Kod(hdUllneHTa pa3sMHOKEHHS CPEABI C YTEUKOW HEHTPOHOB.
PaccMoTpeTh posib OTpakaTellss W €ro BIMSHHEC Ha KPUTHYECCKHH pa3Mep M pachpeesicHHe MOTOKa
HEHUTPOHOB M YHEPTOBBIICIICHUS.

JIsT TeTepOreHHBIX CpeJl HEeOOXOIUMO YIEIHTh BHUMAHHE NEPHOAMYECKAM CTPYKTYpam,
BBECTHU IOHSTHUS JJIEMEHTAPHOH W SKBHBAJICHTHOW stueiiku peakropa. Oco00 oOpaTuTh BHUMAaHHE Ha
MeToll 3G(GEeKTUBHOW TOMOTEHH3allMd TEeTePOreHHBIX CTPYKTyp. OOOCHOBaTh poiib MeToja
BEPOATHOCTH TMEPBBIX CTOJIKHOBEHHMU sl aHanmu3a ¢uizndeckux 3(G(HEKToB, MPOUCXOAAIIUX B
JNIEMEHTapHbIX  s4eiikax. [Ipym W3NOKEeHMH MeToda BEpPOATHOCTH TMEPBBIX  CTOJKHOBEHUU
MOCIIE0BATEIHHO U3NOKUTh TIOHSATHS JIOKATbHBIX BEPOSTHOCTEH, METO/Aa IUIOCKUX HCTOYHHKOB U
IJIOCKHUX TIOTOKOB JIJISl BRIPQKCHHI 3TUX BEPOSTHOCTEH B TOMOTCHHBIX 30HaX.

Oco060 00paTuTh BHUMaHNE Ha PE30HAHCHOE TOTJIOMICHNE HEHTPOHOB B TETEPOTEHHON Cpelie u
HEPaBHOMEPHOCTH paclpeiesieHUs MTOTOKA TEIJIOBBIX HEUTPOHOB IO SYCHKE, BBIJCIIUB CITyYand TECHBIX
W mUpokux sueek. [Tpu paccMoTpeHnn K03 PUIMEeHTa UCTIOIH30BAHUS TEIJIOBBIX HEHTPOHOB BBECTH
Metol ABI' ¥ momy4uTh CBS3b BEPOSTHOCTEW, UCTIOIB3YEMBIX B 3TOM METOJIE M paHee BBEIACHHBIX
BEPOATHOCTEH TEPBBIX CTONKHOBeHUH. Heo0XoammMo TOMYEpKHYTh CIHOXKHOCTh —YCPEIHEHUs
kodpdunmenta auddy3un B 3aMKHYTOU s9eiike M HEOOXOAMMOCTh MCIONB30BaHUS ISl YCPEIHEHUS
BTEKAIOIINE U BHITEKAIOIINE TOKU HEUTPOHOB.

[Tpr mpoBefCHUM TPAKTHUYSCKUX 3aHATHUH CJIENYyeT YeTKO BBIACIATH OCHOBHBIC (DH3MYCCKHE
O0COOCHHOCTH paccMaTpHUBAaEMbIX IMPOIECCOB, YMEHHUIO PHCOBATh T'pa)MKH OCHOBHBIX 3aBUCHUMOCTEH



IUIS paccMaTpuBaeMbIX (pusndeckux napameTpoB. [Ipu Hanucanuu Gpopmyna HEOOXOAUMO MOKA3bIBAThH
YETKOE COOTBETCTBHE PA3MEPHOCTEN U TUIIOB BEJTUYMH.
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