MuHHCTEpPCTBO HAYKH U BbIcIIero oopasosanusi P®
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpagsienne noaroroBku/cnenuanbHocts: 14.03.01 SinepHas 3Hepreruka u Temiopuzuka
HaumeHnoBaHune o6pa3oBaTebHOI mporpaMMel: TepMmosinepHbie peakTopbl M I1a3MeHHbIE YCTAHOBKH
YpoBeHb 00pa3oBaHus: BbiclIee 00pa3oBaHue - DaKkajJaBpuaT

®opma o0yuenusi: OuHas

Pabouass nporpaMma QM CHUILIHHBI
OU3UKA SAJTEPHBIX PEAKTOPOB

BJaok: Baok 1 «/Iucuuniunsl (MoxyJim)»

YacTb 00pa3oBaTeIbHOM

YacTsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEH Uil
MPOrPaMMBblL:

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.13

7 cemectp - 3;
8 cemectp - 3;
BCero - 6

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

Yacos (Bcero) no yueoHomy
MJIAHY:

216 yacoB

7 cemecTtp - 32 yaca;
Jlekuuu 8 cemectp - 32 yaca;
Bcero - 64 yaca

7 cemecTp - 16 4acos;
IIpakTnyeckue 3aHATHSA 8 cemectp - 10 yacos;
BCero - 26 yaca

JlaGopaTopHble padoThI He Mpe1yCMOTPeHO Y4eOHbIM IJIaHOM

7 cemecTp - 2 yaca;
KoncyabTanuu 8 cemecTp - 2 yaca;
Bcero - 4 yaca

7 cemectp - 57,5 yaca;
CamocrosiTesibHasi padoTa 8 cemecTp - 63,5 yaca;
Bcero - 121,0 uac

B TOM uncJje Ha KII/KP He NMpeyCMOTPeHO0 YUeOHbIM IVIAHOM
HNnas koHTakTHas padora NPOBOJMTCS B PAMKAX YACOB Ay AMTOPHbIX 3aHATHI
BKJIIOYAS:

JlomamHee 3aganue
Pacuerno-rpagmuyeckas pabdora

HpomemyTquaﬂ aTTrecrauud:

JK3amMeH 7 cemectp - 0,5 uaca;
JK3amMeH 8 cemectp - 0,5 uaca;
Bcero - 1,0 yac

MockBa 2024



NPOI'PAMMY COCTABMUJI:

[IpenoaBarenn

MNognucaHo anekTpoHHoi nognuckio ®r6OY BO «HUY «M3U»

CseneHva o snagensuye L3N M3K

Bnapeney

onbues A.O.

Waentuduratop

R1192f195-GoltsevAO-90f55037

A.O. T'onbies
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PykoBoauTens oOpa3zoBaTeabHOM
IPOrPaMMBI
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Bnageney,
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Waentnouratop

R72c90f41-DedovAV-d71cc7f4

A.B. Jlenos

3aBeyIOIIMI BBITYCKAIOIICH
kadenpoi

R

MNopnucaHo 3NeKTPOHHOW Nnognuceio $TEOY BO «HHUY «M3U»

Ceefenua o Bragensue L3N M3aKn

Bnageney,

Oenoe A.B.

WaeHtTndukaTop

R72c90f41-DedovAV-d71lcc/f4

A.B. Jlenos




1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI
ILeab ocBoeHMs] IMCHMIIMHBI. TOJTY4YE€HHUE OCHOBHBIX CBEICHMH O (DU3MUYECKHX Ipolieccax,
IPOTEKAIOIIUX B SIIEPHBIX PEAKTOPaX, U HUX KOHCTPYKIMOHHBIX OCOOEHHOCTSX, a TAaKXE IOJy4EeHHE
IEPBUYHBIX HABBIKOB B IPOBEJCHUM PAcUYETOB OCHOBHBIX HEUTPOHHO-(IM3UYECKHX XapaKTEePUCTHK
peakropa
3agaum JUCHMIIIUHBI
- 03HAKOMJICHHE C MIPUHLUIIOM pPabOThl, COCTABOM M MPUHLIUIHAIHLHON KOMIIOHOBKOM SIIEpHOTO
9HEPreTUYECKOro peakTopa, GU3N4eCKUMU 0COOEHHOCTSIMU PEAKTOPOB Pa3IMYHBIX TUIIOB,
NEePCIEKTUBAMM Pa3BUTUSL PEAKTOPHON TEXHUKH;
- IOJTy4eHHEe MH(MOPMALIMKI O SHEProBbIIECICHUN U OCTATOYHOM 3HEProBBIACICHUH B PEAKTOPE,
pexuMax paboThl FHEPTETUUECKOTO PEaKTOPa U KOHTPOJIE pabOThI peakTopa.

dopmupyembie y 00y4aronerocs KOMNeTeHIMH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIIMHE, COOTHECEHHBIE C HHAMKATOPAMH A0CTUKEHUs KOMIIeTeHINIi

Kox v HaumeHoBaHue Koa u HaumeHoBaHue 3amiaHNpOBaHHbIE Pe3yJbTAThI 00yUeHHus
KOMIIeTeHIN U HHIMKATOPA J0CTHKEHHS
KOMIIeTeHLM I

[TIK-4 Cnioco6en npunaumars | UJ1-6mk-4 Briageer HaBbikamu 3HATh:

ydacTue B pacyerax pacdeTa OCHOBHBIX - OCHOBHBIC HCTOTHUKH HAyIHO-
XapaKTEPUCTHUK MPOIIECCOB, | HEUTPOHHO-(PU3MUECKUX TEXHHYCCKOI HH(OPMALHH 110 YH3UKES
MPOTEKAIOIINX B XapaKTePUCTHUK SIACPHOTO ANCPHBIX PCAKTOPOB,

KOHKPETHBIX TEXHUYECKUX | peakTropa - OCHOBHBIC HEHTPOHHO-(H3HYECKHC
YCTPOIHCTBAX U almaparax KOHCTAHTBI ¥ PUOITMKCHHUS,
YHEPIeTHYECKOrO UCIIOJIb3YEMbIE B pacuéTax XapaKTepUCTHK
o0opynoBaHus, SAEPHBIX U ANCPHBIX PCAKTOPOB,

[LIa3MEHHbIX YCTAHOBOK - OCHOBHBIE MOHATHUS U TEPMUHBI (DU3UKU

SIAEPHBIX PEAKTOPOB, METOIbI
JKCIEPUMEHTAIBHBIX U TEOPETUUECKUX
HCCIICIOBAHNIA;

- KJIacCU(UKAIIMIO SIIEPHBIX PEAKTOPOB,
OCHOBHBIC 3JICMCHTHI U MaTepI/IaJ'[BI,
HCIIOJIb3YEMBIE B SIIEPHBIX PEAKTOpax.

YMETh:

- BBITIOJIHATH PACYeThl KOJIMYECTBEHHBIX
XapaKTepUCTHK MPOLECCOB, MPOTEKAOIINX
B SIZIEPHOM PEAKTOpE Ha OCHOBE
CYILIECTBYIOIIUX METO/IHK;

- IPOU3BO/IUTH PACUETHYIO OLIEHKY
HHEproBblaeNeHus, 3P PEKTOB
PEaKTHBHOCTH, H3MEHEHUS H30TOITHOTO
cocTaBa B Ipolecce paboThl peakTopa;

- UCTIOJIH30BATh B pacuéTax COBPEMEHHBIC
JOCTYITHBIE Yepe3 UHTEPHET sJIepHbIe
JTAaHHEIE,

- UCTOJIH30BAaTh OCHOBHBIE 3aKOHBI
SAJIEpHON U HEUTPOHHOU (PU3UKHU B
npodeCcCHOHATIBLHOM 1 TeTbHOCTH,
MPUMEHSITh METOJIBl MATEMaTHYECKOTO
aHaJM3a U MOJICJIMPOBaHUs B (prsuke
SIEPHBIX PEAKTOPOB.




2. MECTO JJUCHUILJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM NPOT'PAMMBI BO

JucuumimHa OTHOCUTCS K OCHOBHOW mpodecCHOHaIbHOW 00pa3oBaTeNbHOM MporpaMMme
Tepmosinepuble peakTopsl W Iuta3MeHHble ycTaHoBku (manmee — OIIOII), nampaBieHuss MOATOTOBKHU
14.03.01 Snmepnas »HepreTMka W TeIIOpU3HWKA, YPOBEHb OOpa3oBaHHUsA: BBICIIEE OOpa3oBaHUE -
OaxanaBpuar.

ba3zupyercs Ha ypoBHe cpeHEro 0011ero oopa3oBaHusl.

PesynbTarel 00yueHus1, MOTYYCHHBIE TIPU OCBOCHUU JTUCIUTUIHHBI, HEOOXOIUMBI IPU BBIMTOJTHCHUN
BBIMYCKHOM KBaTU(UKALMOHHON PadOTHI.



3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHbI
3.1 CTpyKTypa THCHUNIHHBI

OO01as TPyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 6 3a4€THBIX eIUHMIL, 216 9acoB.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip — - VKK | TK A cemectpe | ATTECTALMH
m P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 00630p KOHCTPYKITUH 6 7 4 - - - - - - - 2 - Camocmoamenvnoe uzyuenue
SZICPHBIX PEAKTOPOB. meopemuueckozo mamepuana: N3ydenne
OCHOBHBIE 3JIEMEHTBI JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
peakTopa "00630p KOHCTPYKIIHH SICPHBIX PEAKTOPOB.
11 0O0630p KOHCTPYKIHUH 6 4 - - - - - - - 2 - OCHOBHBIE 3JIEMEHTHI peakTopa”
SJICPHBIX PEAKTOPOB. IlodzomogKa K neKyuiemy KOHmpoio:
OCHOBHBIE JIEMEHTHI [oBTOpenue maTepuana mo paszgeny "O030p
peakTopa KOHCTPYKIMH SAEPHBIX peakTopoB. OCHOBHBIE
3JIEMEHTHI peakTopa'
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[5], ron. 1-5
2 OCHOBHbIE TTOHSATHS 22 10 - 6 - - - - - 6 - Ilodz0mogKa K meKyuiemy KOHmMpoiio:
¢uzuku AP: moTok IToBTOpEeHue MaTepuana no pasaeny
HEUTPOHOB, CHEKTP "OcHoBHbIe IoHATHS Pu3uku SP: moTok
HEUTPOHOB, U IIP HEHTPOHOB, CIIEKTP HEHTPOHOB, U TIp"
2.1 OCHOBHBIE TTOHATHS 22 10 - 6 - - - - - 6 - Camocmoamenvroe usyuenue

¢uzuku AP: moTok
HEUTPOHOB, CLIEKTP
HEUTPOHOB, U I

meopemuyuecko20 mamepuana: Mzyuenue
JIOTIOJTHUTENBHOTO MaTepHaia o paszierny
"OcHoBHBIC IOHATHS (hu3ukn AP: morox
HEHTPOHOB, CIIEKTP HEUTPOHOB, U Tp"
Ilo020mogka K npakmuueckum 3auAmMuam:
W3zyuenne maTepuana no pasaeny "OCHOBHbIE
noHATHs Guznky SIP: MOTOK HEWTPOHOB, CIIEKTP
HEHTPOHOB, U Mp" MOATOTOBKA K BHIIOJIHEHUIO
3aJaHUN Ha MPAKTUIECKUX 3aHATHIX
Ioozomoseka domauinezo 3adanus:
ITonroToBKa JOMAINTHETO 3a/JaHNS HalpaBJIeHa
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Ha 0TPabOTKY YMEHUI peleHus
npodeccnoHaNBHBIX 3a/1a4. JlomalHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
"OcHoBHBIe IOHATHA (u3nkn AP: motox
HEHTPOHOB, CIIEKTP HEHTPOHOB, U TIp"
Marepuany. JIonoTHUTEIbHO CTYICHTY
HEOOXOIUMO U3YyYUTh JUTEPATYPY U pazoOpars
MIPUMEPHI BBITOJHEHUS TOJOOHBIX 3aTaHUMH.
ITpoBepka gOMaIIHETO 33AaHUS POBOANTCS 110
NPE/ICTaBICHHBIM TUCEMEHHBIM paboTaMm.
H3yuenue mamepuanog iumepamypHsix
UCHOYHUKOG:

[1], rn. 1-4

3amennenue u
MOTJIOIIEHUE
HEHUTpOHOB. OCHOBHBIE
pacu€THBIC METOIBI.

Huddysnonnoe
pUOIIHKSHNE

20

3.1

3aMeqiieHue u
MOTJIOLEHUE
HEUTpOHOB. OCHOBHBIE
pacy€THbIe METOIbI.

Huddysnonnoe
npuOIKEeHNE

20

CamocmoamensHoe usyuenue
meopemuueckozo mamepuana: N3ydenne
JIOTIOJTHUTEIBHOTO MaTepraa o pasaery
"3amenneHue U NorjaouieHrue HEUTPOHOB.
OcHoBHBIE pacuéTHbIC MeTOAbL. Jnddy3nonnoe
npuodmkeHue”

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3yyenue Matepuana no paszaeny "3aMmenienue
U TIOTJIOIICHNE HEUTPOHOB. OCHOBHBIC
pacuérabie MeTobl. JJuddy3nonnoe
npubimkeHne" ToAroTOBKa K BRIIOJTHEHUIO
3aaHU{ Ha MPAKTUYECKUX 3aHATHIX
Ilooz0mogka domauinezo 3adanun:
IToxroToBka OMAaINIHETO 3aJaHNUS HalpaBiIeHa
Ha 0TPabOTKY YMEHUI pelIeH s
npodeccnoHaBHBIX 3a/1a4. JlomaiHee 3aaHue
BBIJJAETCS CTY/ICHTaM I10 U3yUEHHOMY B pasJielie
"3amennieHue U MOrjaoueHue HEUTPOHOB.
OcHoBHbIE pacu€THbIe MeTOAbL. [uddy3nonnoe
npubmkenue” MaTepuany. JlonoaHnTeIsHO
CTYZCHTY HEOOXOIUMO U3yUUTh JTUTEPATYPY U
pa3o0paTs MpUMEPHI BRITOTHEHNS TTOTOOHBIX
3aaanuii. [I[poBepka toMamniHero 3agaHus
MIPOBOJIUTCA O NPEACTABICHHBIM THCEMEHHBIM
paboram.

Iloozomoexa K mexkyuiemy KOHmMpOJI0:
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IToBTOpeHue maTepuaa 1o pasaeny
"3aMeyIeHNE U MTOTJIOIIEHUE HEHTPOHOB.
OcHoBHBbIE pacu€THbIe MeTOAbL. Juddy3nonnoe
npubmkenue”

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1],Tm. 5,6
[2], 1. 5

Pacuér xoapdurnmenta
Pa3MHOXKEHHUSI
HEUTPOHOB B sUelKe
peakTopa o Ghopmyie
"4x comHOXkHTENEH"

24

10

4.1

Pacuér ko3 durrenrta
Pa3sMHOXKEHUS
HEUTPOHOB B sUelKe
peakTopa o Ghopmyie
"4x comHOXKUTENEH"

24

10

Camocmoamenvhoe usyuenue
meopemuueckozo mamepuana: VIzyaeane
JIOTIOJTHUTEIBHOTO MaTepraa 1o pasaery
"Pacuér xoa(duirieHTa pazMHOKEHHS
HEHWTPOHOB B siueiike peakTopa 1o Gopmyie "4x
cOMHOXuTenen""
Ilo0zomogKa K npaKmu4ecKum 3aHAMUAM:
N3yyenne marepuana no pazaeny "Pacuér
K03(h(unreHTa pa3MHOKEHUSI HEUTPOHOB B
sTgeiiKe peakTopa 1o Gpopmyrre "4x
COMHOXUTeNEH"" TOArOTOBKA K BBHITIOJTHEHHUIO
3a7aHUi Ha IPaKTHIECKUX 3aHATHIX
Ilod2omoeka domauinezo 3adanusn:
IToxroToBka OMAaNIHETO 3ajaHNUS HalpaBiIeHa
Ha OTpabOTKy yMEHUIl peneHus
npodeccuoHaNbHbIX 3aaa4. JlomaliHee 3a1aHne
BBIJIA€TCA CTYACHTAM I10 U3Y4EHHOMY B pa3jiene
"Pacuér koa(duirienTa pazMHOKEHHS
HEWTPOHOB B siueiike peakTopa 1o Gopmye "4x
i"" marepuany. JloNOJIHUTENBHO

COMHOXXHUTEIICH
CTYICHTY HEOOXOIUMO U3yUUTh JUTEPATYPY U
pa300paTk MPUMEPHI BHITOTHEHUS TIOTOOHBIX
3amanuil. [IpoBepka qOMaIIHero 3a1aHus
MIPOBOJNTCS TIO MPECTaBICHHBIM ITHCHbMEHHBIM
paboram.
Iloozomoexa kK mexkyuiemy KOHmMpOJI0:
[ToBTOpeHue marepuaa no pasaeny "Pacuér
K03 uIHeHTa Pa3MHOKEHHS HEHTPOHOB B
sueiike peaktopa mo gopmyne "4x

nn

COMHOXXHUTCIICHU
H3yuenue mamepuanog 1umepamypHsix
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UCHOUYHUKO6:

[2], 1. 6
[4], rn. 8
OKk3aMeH 36.00 - - 0.5 - 33.50
Bcero 3a cemecTp 108.00 32 16 0.5 24 33.50
Hroro 3a cemecTp 108.00 32 16 0.5 57.50
5 [[InaxoBanue u 14 8 2 - 4 - Camocmosamenvnoe uzyuenue
OTpaBIICHHE pPeaKkTopa. meopemuyeckozo mamepuana: VI3yaenue
O ekt u JIOTIONTHUTEIHHOTO MaTepraa o pasaery
KO3 PUIIHEHTHI "[lImakoBaHME U OTPaBICHUAE PEaKTOpa.
PEaKTUBHOCTHU D dexThl u KOdPPUIHEHTHI peaKTHBHOCTH"
5.1 [[InakoBanue u 14 8 2 - 4 - Ilodzomogka K npaKmu4ecKum 3aHAMUAM:
OTpaBJICHHE PEaKTOpa. W3yuenue MaTepuaa mo pasiaeiny
Db dexTsr u "[llnakoBaHue 1 OTPaBICHUE PEAKTOPA.
KO3 PHUIIUCHTHI Dddextsr u k03D HUITUCHTBI PEaKTUBHOCTH"
PEaKTHUBHOCTHU MOJI'OTOBKA K BBIMOJIHCHHIO 3aJaHUI Ha
MPAaKTUIECKUX 3aHATUIX
Iloozomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpeHNe MaTepHuana 1mo pa3ney
"[llnakoBaHUE U OTPABIEHUE PEAKTOPA.
D¢ddextr n k03D PUITMEHTH peakKTHBHOCTH"
H3yuenue mamepuanog 1umepamypHsix
UCHIOUHUKOB:
[1], ro1. 10
[2], rn. 7
[4],1.9.2,1.9.3
6 TemnnoBbIieTICHHE B 14 8 2 - 4 - IlodzomogKa K meKyuiemy KOHmMpOio:
SIIEPHOM PEeaKkTope. IToBTOpEHHe MaTepHaa 1Mo pasaeiy
TenmorunpaBmuaecKuit "TernoBbIICTICHAE B SICPHOM PEaKTope.
pacu€T akTUBHOH 30HBI TenmorunpaBmuaecKuii pacuéT aKTHBHON 30HEI
SIEPHOTO peakTopa SIIEPHOTO peakTopa”
6.1 TemnmoBeIeaCHUE B 14 8 2 - 4 - Camocmoamenvrnoe uzyuenue

SIIEPHOM PEaKTope.
Tennoruapasnuueckuit
pacuéT aKTUBHOW 30HBI

SIEPHOTO peaKTopa

meopemuuecko20 mamepuana: zyuenue
JIOTIOJHUTEILHOTO MaTepHaa o pa3aeny
"TernoBbIICTICHHUE B IIEPHOM PEAKTOPE.
TemnoruapaBauyeckuii pacy€T aKTUBHOU 30HBI
SIepHOTo peakTopa”

Iloozomoexa K npakmuyecKum 3aHAMUAM:
M3yueHue marepuana 1o pasieny
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"TemnnoBbleTeHUE B AIEPHOM PEAKTOPE.
TennmoruapaBnuyeckuil pacy€T aKTUBHON 30HBI
SIIEPHOTO peakTopa' MOAr0TOBKA K
BBINIOJIHEHUIO 33JaHUI Ha IPAKTUUECKUX
3aHATUAX

H3yuenue mamepuanoe 1umepamypHslx
UCHOYHUKOG:

[3], pazm. 1-4
[5], ton. 7
[6], pazn. 1-4
7 MrHoBEHHBIE U 27 16 Camocmoamenvroe usyuenue
3amas3/pIBaloIIne meopemuueckozo mamepuana: N3ydenne
Heitponsl. Kunetnka u JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
JUMHAMMKa peaKkTopa. "MrHOBEHHBIE U 3aM1a3/(bIBAIOLIIE HEHTPOHBI.
BnusiHue o6paTHBIX Kuneruka n nuHamMuka peakropa. Biusaue
cBs3ei oOpaTHBIX cBsi3eit”
7.1 MrHOBeHHBIE U 27 16 Ilodzomoexa kK npaKmuuyecKkum 3aHAMUAM:
3ama3/bIBaIoIIHe W3yyenune marepuana 1o pasaeny
HelTpoHbl. Kuneruka u "MrHOBEHHBIE U 3ala3/bIBAIOIIIE HEHTPOHBIL.
JMHAMHKA PEaKTOpa. Kunernka n nuHamuka peakropa. Biusaue
Bimustane o6paTHBIX 00paTHBIX CBA3€H" MOJrOTOBKA K BHIMOJIHEHHIO
cBs3ei 3a/laHUl Ha IPAKTUYECKUX 3aHATUAX
Ilo020mogKa K meKyuiemy KOHmMpoiio:
IToBTOpEeHue MaTepuana no pasaeny
"MrHOBEHHBIE U 3aIa3/IbIBAIONINE HEUTPOHBI.
Kunernka n nuHaMuKka peakropa. Bimsaue
o0paTHbBIX cBs3ei"”
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[4], m. 9.1
[5], . 13
8 VYnpasnenue 17 6 Ilod2omogxa K mexkyuiemy KOHmMpOio:
pEaKToOpoM. IToBTOpeHune maTepuana 1o pasaeny
D¢ pexTHBHOCTD "Ynpasnenne peaktopoM. IPPEeKTUBHOCTH

opranos CY3. ITyck u
OCTaHOBKA peakTopa.
Snepnas u
paaraHoHHast
0e3011aCHOCTh

opranoB CY3. [Iyck 1 ocTaHOBKa peakTopa.
SnepHas u paguanuoHHas 6€30MacHoCTh"
Camocmoamensnoe uzyuenue
meopemuyiecko20 mamepuana: Vzyuenue
JIOTIOJIHUTEJIPHOTO MaTepHaa 1o pasjieny
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8.1 VYnpasneHue 17 8 - 3 - 6 - "Vupagnenue peakTopoM. IPpdeKTHBHOCTH
peaxKTopoM. opranoB CVY3. [lyck 1 ocTaHOBKa peakTopa.
D hexTHBHOCTD SnepHas u paguanoHHas 6e30MacHoCTb"
opranoB CVY3. Ilyck n 1lo020mo6Ka K npaAKMUYeCKUM 3AHAMUAM:
OCTaHOBKA peakTopa. Wzyuenne maTepuana mo paszgeny "YnpaBieHne
Anepras n peaxTopoM. DpdexTuBHOCTE OpranoB CVY3.
paauanvoHHas Ilyck u ocTaHOBKa peakropa. SnepHas u
0€e30I1aCHOCTh paauaoHHas 6€30MacHOCTh" IOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH Ha MPAKTHIECKUX
3aHATUAX
H3yuenue mamepuanoe 1umepamypHbix
UCIMOYHUKOG:
[1], r1. 10
[4], 1. 9.5
Ok3aMeH 36.00 - - - 0.5 - 33.50
Bcero 3a cemectp 108.00 32 - 10 0.5 30 33.50
Hroro 3a cemecTp 108.00 32 - 10 2 - 0.5 63.50
UTOrOo 216.00 - 64 - 26 4 - 1.0 121.00

IIpumeuanue: Jlex — nexuuu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIbTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — nnanBuyanbHble KOHCYIbTAlMU 0 KYpCOBBIM MpoekTam/padoram; I'K- rpymnnoBsie KOHCYIbTAlUU 110 pa3aeaam
mucuuruinHel; CP — camocrostenbHas padorta crynenTa; UKP — nnas konraktHas padora; TK — Texymmii KoHTposb; [TA — npomexxyrouHas

aTrTecranusa
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. O630p kKoHcmpyKyul 0epuvix peakmopos. OcHoeHble dNeMeHmbl peaKkmopd

1.1. O630p KOHCTPYKIHMH SIIEPHBIX peakTOPOB. OCHOBHBIC AIIEMEHTHI PEeaKTopa

Snepubiii peakrop. ®Pusnyeckas kinaccupukanys peakropoB. KoapduuueHT pasMHOKEHUS
HEWTPOHOB B OECKOHEUHOU cpene. Bo3MokHBIC TpeACTaBICHUS IUKIJIA PAa3MHOKEHHUSI HEHTPOHOB.
D¢ dexTuBHBI KO3PPHUINEHT Pa3MHOKECHUS.

2. OcHosHole nouamus pusuxu AP: nomox HeumpoHo8, cnekmp HeumpoHos, U np

2.1. OcHoBHBbIe IOHATHS (Ppu3HuKH SP: MOTOK HEUTPOHOB, CIEKTP HEUTPOHOB, U TP

['omorenHslii peakrop Oe3 oTpaxkarens. YpaBHeHHE peakTopa B IubEdy3HO-BO3PACTHOM
npubikenud. OpgHorpymnmnoBoe mnpuoOmmkenue. ['eoMerpuyeckuil mapameTrp W pacrpeiesieHue
MOTOKa HEUTPOHOB MO 00beMy peakTopa. KBasukpuruyeckoe mnpuOiImkeHue. I oMOreHHbIN
OJIHO30HHBI PEAKTOp C OTPa)KaTeJeM B OJHOTPYIIIOBOM U JBYX TPYIIIOBOM HPHUOIMKEHUU.
OddextuBnas nobaBka. PeakTop 0e3 oTpaxkaTelns, SKBUBAJICHTHBIN PEAKTOPY C OTpaKaTelIeM.
MHOro30HHBI peakTop. YCIOBHE KPUTUYHOCTH JABYX30HHOIO pEAaKTOpa € OTpaxkaTeleM B
OJIHOTPYIIIOBOM  NpuOmmkeHuu. Dusuyeckrue OCOOCHHOCTH  TE€TEPOreHHOr0  pPeakKTopa.
Knaccugukanus peakTopHbIX pemieTok. OCHOBHBIE NPEANONOKEHUS M JONYIICHHS B TEOPHUHU
pemietku. [IpuHIMIBI rOMOTreHU3anuu stueek. MeTo1 BeposiTHOCTeH nepBbix crosnkHoBeHui (BIIC).
OcuoBubie moHsitus wmeroga BIIC. CoorHomenuss mexnay BepostHocTsmu. Pacuer BIIC B
pa3pekeHHBIX U TeCHBIX permieTkax. KoadduureHnt pazMHoxenust Ha ObICTpBIX HeWTpoHax. Pacuer
Kod(puIreHTa pa3MHOKEHHST Ha OBICTPBIX HEUTPOHAX JUIS PA3IMYHBIX PEHIETOK. 3aBUCHUMOCTD
3Toro ko3 duiirenTa ot napaMeTpoB PELIETKU U €€ KOMIIOHEHTOB.

3. 3ameonenue u noznowenue neumponos. Ocrnosguvie pacuémuvle memoowl. JJucddyzuonnoe
npubaudiceHue

3.1. 3amennenue u norjouieHue HeUTpoHoB. OCHOBHBIE pacuéTHble MeToibl. [{uddy3nonnoe
npubIMKeHne

BepositHocTh HM30€xkaTh pe3oHaHcHoro nornomeHus. [Ipumenenne meroga BIIC s pacuera
3(pPEKTUBHOIO pPE30HAHCHOTO MHTerpana. PacueT 5(QQeKTHBHOrO pPE30HAHCHOTO HHTErpaia
TIOTJIOIIEHHS B Pa3IMYHBIX PEIIETKAX. YUeT dHEPreTUYeCKOH M MPOCTPAHCTBEHHON YKPaHUPOBOK,
B3aUMHOTO 3aTEHEHUs OJOKOB, 3aMe/UIeHUs BHYTpH OJOKa, TeMIepaTypHbIX 3(PQEKTOB.
3aBHCUMOCTh BEPOATHOCTH HM30€KaTh PE30HAHCHOTO TIOTJIOMIEHHUS OT TapaMeTPOB PEIIETKA U ee
KOMIOHEHTOB. Koa(dduimenT ucrnonp3oBaHus TEMIOBBIX HEUTPOHOB. OTHOCUTEIBHOE BpEIHOE
noriouieHue. biaok-adpdexr. OcobeHHOCTH pacyera B pa3iHuHbIX siuelikax. CeKTpbl HEUTPOHOB U
yCpeHEeHHE CEeYeHHU B 00JIaCTH TEIJIOBBIX 3HEPrUil. 3aBUCUMOCTh K03(h(UIIMEeHTa NCIIOIb30BAHUS
TETUIOBBIX HEMTPOHOB OT TAPAMETPOB PEIIETKH M €€ KOMIIOHEHTOB. UHCII0 BTOPUYHBIX HEUTPOHOB
JIeNIeHUs] Ha OJIMH TOTJIOIEHHBIN TOIMJIMBOM IEpPBUYHBIA HEHTpoH. Pacuer amun auddysuu u
3aMeJICHUST B PA3JIMYHBIX pEIIeTKaX. 3aBHCHMOCTh BO3pacTa W KBajpaTa UMHBI Auddy3uu
HEUTPOHOB OT TEMIIEPATyphl U MapaMeTPOB PEHIETKH. 3aBUCUMOCTh MaTepHalbHOTO MapaMeTpa OT
OTHOIIEHHSI 00BEMOB 3aMEIITUTENS U TOTUIMBA. BRIOOP ONTHMAaIbHOTO BapHAHTa PEIICTKH.

4. Pacuém xosgduyuenma pasmnoorcenus neumponos 6 ayeiike peakmopa no opmyne "4x
comuoorcumeneu”

4.1. Pacuér ko3¢ punmenta pa3sMHOKEHUSI HEUTPOHOB B siueiike peakropa 1o gopmyine "4x
COMHOXHTENEN"

Bono-Boasiapie sHepretudeckue peakTopsl (BBOP). HeilitponHo-pu3nyeckue 0COOECHHOCTH.
KomneHncanust peakTUBHOCTH M CHOCOOBI  peryiaupoBaHusi peaktopa. KoadduiueHTs
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HEPAaBHOMEPHOCTH »HEpro.biaeneHus. Ileperpyska u BBITOpaHHME TOIUIMBA. ODTalbl HEUTPOHHO-
¢usmdeckoro pacdera peakropa. OrneHOUHBIA pacueT koddduimenta pasmMHoxkeHus. Bomo-
BonsiHble kursnme peaktopsl (BK). Helitponno-gusnueckue ocobeHHocTH. B3ammocBsizb
HEUTPOHHO-(DM3NYECKOTO0 M  TEIUIOIMIPaBIMYEcKOoro pacuetoB. CpaBHEHHE XapaKTEPUCTUK
peakropoB tuna BK u BBDP. Kananbusie peaktopbsl. HelTpoHHO-(U3M4YecKne OCOOCHHOCTU U
OLICHOYHBI pacyeT KaHaJbHBIX pPEAaKTOpoB. BrlcokoremmnepaTypHble peakTopsl. HelTpoHHO-
¢u3nueckue OCOOEHHOCTHM M OIICHOYHBIA pacyeT STHX pPEeakTopoB. PeakTopel Ha OBICTPBIX
HeiitpoHax.  OcCHOBHblIE ~ HEHUTPOHHO-(pU3MUYECKHME  OCOOEHHOCTH  (CHEKTp  HEHTPOHOB,
BOCIIPOM3BOJCTBO JCTSAIIMXCS MaTepHajoB, 3arac PEaKTUBHOCTH, TemreparypHble 3((eKTsr).
Oco0eHHOCTH HEUTPOHHO-(U3NYECKOT0 pacyeTa.

5. IlInakosanue u ompasiernue peakmopda. 3d)qb€l<mbl u Koaqbd)uuueHmbl peakmusrHocmu

5.1. llInakoBanue u oTpaBieHue peakropa. IHdexTsl u KOdIPPUIMEHTH peaKTUBHOCTH

[TocrenoBaTenbHOCT, HEUTPOHHO-(U3MUYECKOTO pacdera peakrtopa. IloaroroBka OuOIMOTEK
KOHCTaHT. ['oMorenusanus sueiiku. Pacuer Makposiuelku, MONUSYEHKHA, TOMOTEHHOTO PEakTopa.
O030p METOJOB pElIeHUs] YpaBHEHUs IepeHoca HEUTpoHOB. [Iporpammbsl pacuera peakTOPHBIX
saueek Ha DBM. @usnueckue Moaenu U METO/1bl OATOTOBKHA MHOT'OTPYIIIIOBBIX MUKPOCKOITUYECKUX
KOHCTaHT W pacyera sA4YeeK. OJTalbl pacyera peakTopHOM sueiiku. CrnekTpalibHas U
MIPOCTPAaHCTBEHHAs 3aaa4yu. PemaktupoBanue. Pexxumbl paboTsl mporpamm. PacueTsl coctosHus,
BBITOPAHMS TOILINBA, YPPEKTOB PEaKTUBHOCTH.

6. Tennosvidenenue 6 ﬂaepHOM peaxkmope. Tel’l]lOZUODCl&/lulleCKl/lﬁ pacqém AKMUBHOLL 301bl
ﬂ()epHOZO peaxkmopa

6.1. TeroBbleNEeHUE B AIEPHOM peakTope. TernoruapaBinyeckiii pacyéT akTHBHON 30HbI
AJIEPHOIO PeaKTopa

['maponnHamMMKka W TEIUIOOOMEH B SIEPHBIX SHEPreTHYECKMX peakTopax. ['mapaBianueckue
NOTEpU JIAaBJCHUS [UIsl ClIydaeB MPUMEHEHHs OAHO(A3HOIO0 M KHIISIIEro TEIIOHOCUTENEH.
TenmooOMeH [uig ciiyyaeB MNpPUMEHEHHs OJHO(A3HOIo, KHUISIIET0 M JABYXKOMIIOHEHTHOI'O
terioHocuteneil. Kpurnueckue teruoBble Harpy3ku. Kpusuc rtemnooOmena. TemnoBoi pacuer
HHEPreTUUECKUX pPEaKTOpPOB, OXJaKJAaeMbIX OAHO(Aa3HbIM TeruloHocuteneM. PopmupoBaHue
pacuetHOl sueilku. Pacnpenenenue temmneparypsl no Beicore TBDJla u mo cedeHuio pacueTHoOM
syeiiku. Pacuer TeMmmepaTrypsl 3aMeanHMTENs B IpadUTOBBIX peakTopax. TemnoruapaBindecKui
pacyeT KUILIIIHUX PeakTopoB. Pacuer BOJO-BOISHOIO KHUILLIETO peakTopa. TerorunapaBindecKui
pacueT BBICOKOTEMIIEpATYpPHBIX Ta30BbIX peakTopoB. Cxempl ABmkeHMs mapoBelx TBOJIos B
akTUBHON 30He. Pacrpenenenune Ttemmneparypbl B mapoBoM TBDJle. Pacuer TemmneparypHoro
peXuMa TEIUIOHOCUTEINS B aKTUBHOU 30HE.

7. Menosennvie u 3anazoviearwue Heumponsl. Kunemuka u ounamuxa peakmopa. Bausnue
obpamnvix ceszell

7.1. MrHOBEHHBIE U 3aMa3/bIBAOIIME HEUTPOHBI. KnHETHKa 1 AMHAMKKa peakTopa. BiusiHue
00paTHBIX CBsA3EH

[Tporpammebl pacdera peakTopoB. OH3NUECKUE MOJEITH U METOJIBI pacueTa peakTopoB. PexxmMbl
pabotel mporpamMM. Pacuersl cocrosiHuii, 3¢ ¢extuBHocTH CY3, sddexrtoB 1 kodpduimeHTon
PEaKTHBHOCTH, BBITOpaHUs  TorumBa. CTpyKTypa W JTambl  HEHTPOHHO-(PH3HUECKOTO
INPOEKTHPOBAHUSL DHEpPreTHueckoro peakropa. Kiaccudukanus sKCHEpUMEHTOB. 3aBHCUMOCTh
0COOEHHOCTEH  OJKCIIEpUMEHTa OT CI0oco0a HWCIOJB30BAHUS  TOJIy4aeMol  WH(GOpPMAIIHH.
B3auMocCBs3p  pacdyeTHBIX W OKCHEPUMEHTANbHBIX uccienoBaHuidl. He#TponHo-duznueckue
XapaKTEePUCTHKH, OIpeNeNsseMble B OKCIIEpUMEHTax Ha cOopkax u peakTopax. CpaBHEHHE
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SKCIICPUMCHTOB Ha PCAKTOpax, IMOAKPUTHYCCKUX U KPHUTHYCCKUX CTCHIOAX. 3HepI‘0BBIIIeJIeHI/Ie B
peakTope. Opranu3ainus TeII00TBOJA. DHEPTOBBIJICIICHUE B aKTUBHOM 30HE PEAKTOpa, B KOPITyCe, B
KOHCTPYKIIMOHHBIX ~MaTepuajaxX, B DJJCMEHTaXx OWOJIOTMYECKOW 3amuThl. PacmpeneneHue
sHeproBuiaeneHus. JlokalbHble M TeXHUYecKue KOA(P(UIUMEHTh HEPaBHOMEPHOCTU. ODPQPEeKThI
peakTUBHOCTU. OCTaTOYHOE TETIOBBIJIEICHHUE.

8. YVnpasnenue peaxmopom. Ipdhexmusnocmo opcanoe CY3. Ilyck u ocmanoska peakmopa.
Hoepuas u paduayuonnas be3onacHocms

8.1. Ynpasnenue peakropoM. DddekTuBHOCTs opraHoB CY3. Ilyck u ocTaHOBKa peakTopa.
SlnepHas u paaranoHHast 6€30MacHOCTh

Pexumbl paboThl SHEpreTHdeckoro sigaepHoro peakropa. KoHTponab paboTel peakTopa.
[TpuHuMnuanpHas cCXeMa YIpaBlIeHUs sJepHbIM peakTopoM. lllTatHble M aBapuilHBIE PEXUMBI
pabotsl peaktopa. [loHATHE 0 HecTalMOHAPHBIX Mpoleccax B peakrope. IlepexonHbie pexUMBIL.
Ortpasnenue. lllnakoBanue. Bompocel 0e30macHOCTH SAEPHBIX PEAKTOPOB. AHAINW3 aBapUUHBIX
cutyaumii u aBapuil. CpencrtBa NpeAylnpexAeHUs U npenoTBpauieHus asapuil. Cpencrtsa
JIOKaJIU3alUK aBapHi.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. Pacuer sHeproBuliesieHNs B aKTUBHOM 30He peakTopa BBOP npu 3arpy3ke akTUBHON 30HBI
SJIEpPHBIM TOIUIMBOM OIPEAEICHHOTO 000ralleHus;
2. OnpeneneHue pacrpeesieHus Temneparyp B 06Jioke rpagutoBoit kinaaku peakropa PBMK;
3. Onpenenenue pacnpeaesieHus TeMNeparyp B TOIIMBHOM cepaeunuke U B TBC TBOJla
peaxkTopa Ha OBICTPBIX HEUTPOHAX;
4. TenorupaBIMYECKUN pacueT peaKkTopa;
5. Pacuér roMOreHHbIX SEpHBIX KOHLIEHTPALMi B MaTeprallax U KOHCTPYKLMSIX STUEEK
AJIEPHBIX PEAKTOPOB;
6. HeittponHo-¢pu3nueckuii pacuet s;tueek BBOP (pacuets! coctosiHui 1 BeITOpaHust). AHAIIN3
pE3yJIBTaTOB PAaCUYETOB;
7. OnipesienieHre CKOPOCTH JAeNIeHUsI ypaHa-235, COOTBETCTBYIOIIEH omnpeeIeHHON
MOIIHOCTH PEAKTOPa M MACChl BBITOPEBILETO YpaHa-235 3a ONpeneIcHHbIN IPOMEXYTOK
BPEMEHH IIPH paboTe peakTopa Ha 3aJaHHOM YPOBHE MOIIHOCTH;
8. Helitponno-dusnueckuii pacuet sueek PBMK (pacueTsl cocTosiHMI U BBITOpaHUs).
AHanu3 pe3yabTaTOB PacueToB;
9. AHanu3 3aBUCUMOCTEN COCTABISAIONIMX KO3(D(HUIIMEHTa Pa3MHOXKEHHS OT apaMeTpoB
PELIETKU U 30H STYEHKH;
10. Pacuer cocTapnstonux Ko3duimenta pa3sMHOKEHHMS;
11. PacueT ycinoBuil KpUTUYHOCTH JUIsl pa3HBIX MO POpPME U CTPYKTYpPE TOMOTE€HHBIX
PEaKTOpOB;
12. Pacuet ko3 puiieHTa HepaBHOMEPHOCTH SHEPTOBBIICTIEHHUS IS IBYX30HHOTO PeakTopa
C OTpaXkaTeJeM B OJJHOIPYIIIOBOM MPUOINKEHUY;
13. 3amaum o nuddy3un U 3aMeITICHUI0O HEUTPOHOB B KOHEYHBIX M OECKOHEUHBIX Cpeaax Jjs
UCTOYHUKOB Pa3IMUHON (POPMBI.

3.4. TeMbl 1a00paTOPHBIX padoT
HE MIPEAYCMOTPEHO
3.5 Koncyabranumn

Ipynnoewie koncyremavuuu no paszoeaam oucyuniunsl (I°'K)
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1. OOGcyxneHne MatepuaioB 1o keiicam pazzgena "O0630p KOHCTPYKIHIA SAEPHBIX PEAKTOPOB.
OCHOBHBIE 3JIEMEHTHI peakTopa"

2. OOcyxneHue MarepualioB mo kedicam pasnaena "OcHoBHble moHsTHs pusuku SP: motok
HEUTPOHOB, CIIEKTP HEUTPOHOB, U Mp"

3. OOcyxaeHue MarepualioB Mo Keicam pasaena "3aMeyieHue W TOTJIONICHHE HEHTPOHOB.
OcHoBHbIe pacu€THble MeTObI. (uddy3nonnoe npudmkenue"

4. OOcyxaeHHe MaTepuajoB Mo Kedcam pasnena "Pacu€r koadduuueHTa pa3MHOXKEHUS
HEUTPOHOB B sSYCHKe peakTopa 1o ¢popmysie "4x comHoxuTenen""

5. OOcyxneHue MarepuanoB Mo keiicam pazgena "lllnakoBaHwe W OTpaBIICEHHWE pPEAKTOPA.
DddexTsl 1 KodDPUITUEHTHI pEaKTUBHOCTH"

6. OOcyxneHne marepualioB Mo Keiicam pasaena "TemmoBblIeNeHre B SIEPHOM PEAKTOPE.
TennmoruapaBIM4YecKuil pacu€T akTUBHOM 30HBI SJIEPHOTO peakTopa”

7. OOcyxneHue MaTepuajioB MO KelicaM pasnena "MrHOBEHHBIE U 3ama3/bIBAIOIINE
HelTpoHbl. KnHEeTHKA M TMHaAMUKa peakTopa. BiusiHue oOpaTHBIX cBs3ei"

8. OO0cyxaeHne MaTepualoB Mo Keiicam pazzaena "YmpasieHne peakTopoM. DPPeKTHBHOCTD
opranoB CVY3. Ilyck u octaHOBKa peakTopa. SlnepHas u paaralnnoHHasi 0€301acHOCTh"

3.6 TemaTnka KypcoBBIX MPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekt/ pabota He IPeayCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3amaHupOBaHHbIE PE3YIbTaThl 00y4YEHHUS 1O

Howmep paznena aucruruinHsb (B

O11eHOYHOE CPEICTBO

Konbr
JUCLUIIIINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
VH]JIMKaTOpPOB
(B COOTBETCTBUH C pazfesoM 1) 1]12]3|4[5]6]|7]8
3HaTh:
KJIAaCCU(UKALIUIO AJIEPHBIX PEAKTOPOB, OCHOBHBIE JHomamnee 3ananue/Pacyér HeUTpoHHO-
3JIEMEHTHI U MaTEPUaJIbl, UCIIOIb3YEMBIE B SAEPHBIX NJ1-6r1k-4 + (U3NYECKUX KOHCTAHT
peakTopax
OCHOBHBIEC TTOHSTUS U TEPMUHBI PUBUKU SACPHBIX HomarHee 3ananne/Pacuér saepHbIx
PEaKTOPOB, METO/bI SKCIIEPUMEHTAILHBIX 1 VT-611ic4 + KOHI_IGHTE)aLII/Iﬁ M30TONOB B MaTepHaliax
TEOPETUYECKUX UCCIIECIOBAHUN aKTUBHOM 30HBI. ['OMOTeHH3aUA
MaTepHaJIbHOIO COCTaBa

OCHOBHBIEC HEUTPOHHO-(DU3NYECKUE KOHCTAHTHI U JomamHee 3ananne/Pacyér kputndaeckoit
MpUOIIKEHUS, UCTIONb3yeMbIe B pacuéTax N/-6r1k-4 + MaccChl OJHOPOJHOTO PEAKTOPA
XapaKTEPUCTHK SIEPHBIX PEAKTOPOB
OCHOBHBIE€ UCTOYHUKHN HAYYHO-TEXHUYECKOU WJT-611kc4 + JHomamnHee 3ananue/Pacder BeposiTHOCTH
nHpopManuu o GU3MKe SAEPHBIX PEaKTOPOB n30eKaTh PE30HAHCHOTO 3aXBaTa
Ymersb:
HCII0JIb30BaTh OCHOBHBIE 3aKOHBI SIICPHON 1 PacuetHo-rpaduyeckas
HEUTPOHHOU (PU3MKH B TPpOodhecCuOHaATHLHON paborta/Beimonuenue yactu 1 PI'P
NeSITeNIbHOCTH, TPUMEHSTh MeTO 1kl MaTeMaTudeckoro | MJ[-6rk-4 +
aHaJIM3a U MOJICIMPOBAHUS B (DU3UKE SIIEPHBIX
pEaKToOpoB
HCIOJIb30BaTh B PaCYETaX COBPEMEHHBIE JOCTYIHbIE V-6 + Pacuetno-rpadpuueckas
yepes3 UHTEPHET sAEpHbIE TaHHbIE pabota/Beimonnenne yactu 3 PI'P
MIPOU3BOJIUTH PACUETHYIO OLIEHKY SHEPIrOBbIIEIECHUS, Pacuetno-rpadpuueckas
3¢ (HeKTOB peaKTUBHOCTH, M3MEHEHUS H30TOITHOTO N/1-6rik-4 + | pabora/Beinosnnenue yactu 4 PI'P
cocTaBa B Ipolecce paboThl peakTopa
BBIMIOJIHATH PACUETHI KOJIMYECTBEHHBIX PacuetHo-rpaduyeckas
XapaKTePUCTHK MPOIECCOB, MPOTEKAIONUX B sijepHOM | M JI-6r1ic-4 + pabora/Beinonnenue yactu 2 PI'P

PCAKTOPEC HAa OCHOBC CYHICCTBYIOIIUX MCTOOUK
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [IpoBepka 3ananus
1. Pacuer BeposTHOCTH M30€kKaTh pe30HAHCHOTO 3axBata (/lomamnrHee 3aganme)
2. Pacuér kpuTHUeCcKoi Macchl OJTHOPOIHOTO peakTopa (JloMaliHee 3a1aHue)
3. Pacuér nelitponHo-pu3ndecknx KoHCTaHT ([lomarniHee 3aqaHue)
4. Pacuér a1epHbIX KOHIICHTPAIMd U30TOMOB B MaTepHraiaX akKTUBHOM 30HBI. [ 'OMOreHu3anus
MartepuaibHOro cocrana ({omaiinee 3aganue)

8 cemecTp

Dopma peanuzanuu: 3aniuTa 3aTaHUA
1. Bemmonnenue yactu 1 PI'P (Pacuerno-rpaduueckas padora)
2. Bemomnaenue yactu 2 PI'P (Pacuetno-Tpadudeckas pabora)
3. Bemmonnaenue yactu 3 PI'P (Pacuerno-rpadudeckas padora)
4. Bemonaenue vactu 4 PI'P (PacuetHo-rpaduueckas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 110 JUCHUIIMHE

Oxzamen (Cemecmp Ne7)
OneHka ompenensieTcss B cOOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHIOBOM CHUCTEME IS
cryneatoB HUY «MOW» Ha ocHOBaHWU CEMECTPOBOU M aTTECTAIIMOHHON COCTABIISFOIINX.

Oxsamen (Cemecmp Ne§)
Ouenka ompezensercs B cooTBeTcTBUM ¢ [lonoxeHuem o OauIbHO-PEUTHHIOBOM CHCTEME MJis
crtynentoB HUY «MOW» Ha OCHOBaHMHM CEMECTPOBOM U aTTECTALMOHHOMN COCTABIISIOIINX.

B numiom BeICTaBIsIETCS OIICHKA 3a 8§ CEMECTP.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOJUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. I'neccton, C. OCHOBBI TEOPUH SJIEPHBIX peakTopoB : nep. ¢ anri. / C. ['neccron, M. DutyHn . —
M. : U3a-Bo mHOCTpaHHOM JUT., 1954 . —459 c.;

2. Knmumos, A. H. flnepuas ¢pusuka u saaepHble peakTopbl : YUeOHUK /715 By30B 10 HAIPaBICHHUIO
651000 "Anepnas ¢usuka u rexnonoruu" g cneunansaocreid 070500, 070900, 074300 u 200600
/ A. H. KitmmoB . — 3-¢ u37., mepepad. u jon . — M. : DHeproaromusnart, 2002 . — 464 c. - ISBN 5-
283-03843-2 ;

3. TenodHEpreTHKa U TEIUIOTEXHUKA : CIPABOYHUK : B 4 kH. / O6mI. pea. A. B. Kimmmenko, B. M.
3opuH . — 4-e u3n., crep . — M. : U3narensckuii nom MOU, 2007 . - ISBN 978-5-383-00015-1 .
K#n.3 : TennoBsie u aTromHbIe dekTpocTaduy / M. C. Anxytos, u ap. ; O6m1. pen. A. B.
Knumenko, B. M. 3opun . — 2007 . — 648 c. - ISBN 978-5-383-00018-2 .
http://elib.mpei.ru/elib/view.php?id=4275;
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4. OCHOBBI TEOPHH U METO/IbI pacueTa siJIepHbIX dHepreTndeckux peakropos / I'. I'. bapronomeii, n
Ip. — 2-€ u31., mepepad. u gom . — M. : DHeproaromusaar, 1989 . — 512 c. - ISBN 5-283-03804-1 .;
5. Jlementbes, b. A. SlnepHble sHEpreTUYECKHE PEaKTOPhI : YUeOHHK JUIS BY30B I10 CIICIIHATIbHOCTH
"ATOMHBIE 3JIeKTpOCTaHIIMU U ycTaHOBKHU" / b. A. JlementoeB . — M. : DHeproaromusaar, 1990 . —
352 c. - ISBN 5-283-03863-X .;
6. llleneruna T./I.- "Tennosnepreruka u ternorexuuka. Ku. 3. TemioBbie U aTOMHbBIE
anektpoctaniuu", M3narensctro: "MD", Mocksa, 2007 - (648 c.)
https://www.studentlibrary.ru/book/ISBN9785383000182.html.

5.2 JIuueH3M0HHOE 1 CBOOOIHO PacpocTPaHsieMoe NPOrpaMMHoOe odecreyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(hpUCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucreMa ceMmeictpa Linux;
4. Buneoxondepennuu (Maitan, Coepmkas, BK u np).

5.3 UntepHeT-pecypchl, BKIWYas nNpodeccuoHaIbHble 6a3bl JAHHBIX U HH(OPMAIMOHHO-

CIIpaBOYHbIC CUCTEMBbI:

1. 9BC Jlaus - https://e.lanbook.com/
2. 9BC "YHuBepcurerckas 0u0J1M0TeKa OHIANH" -
http://biblioclub.ru/index.php?page=main_ub_red
3. Hayunasi 3JiekTpoHHasi Gub.moreka - https://elibrary.ru/

4. JnexTponHasi 6udmmoreka MIU (36 MDIH) - http://elib.mpei.ru/login.php

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUITJIMHBI

Tun nomemeHus Homep ayauropun, OcHaeHue
HAHMCHOBAHHE
Y4eOHble ayIuTOpUN b-302, napra, CTOJ MpernoaBaTes, CTy,
JUTSL TIPOBEICHUS Crienuan3upoBaHHast MYJIETUMEMHHBIN TIPOCKTOP, TOCKA

JIEKIIMOHHBIX 3aHATHHU
" TCKYLIETO KOHTPOJIA

yueOHasi ayiuTopus

MapKepHasi, KOJIOHKH, KOMITBIOTEP
MepCOHANbHBIN, HA0OPHI IEMOHCTPAIIIOHHOTO
o0opynoBaHus

Y4eOHble ayIuTOpUN
JUISL TIPOBEJICHUS
MPAKTUYECKUX
3aastuii, KP u KII

b-302,
Crneunanu3upoBaHHas
yueOHasi ayiuTopus

napra, CTOJI NPENoJaBaTels, CTyl,
MYJIbTUMEAUNHBIN IIPOEKTOP, JOCKA
MapKepHasi, KOJIOHKH, KOMIIBIOTED
MepCOHANbHBIN, HA0OPHI IEMOHCTPAIIIOHHOTO
o0opynoBaHus

VY4eOHble aynuTopun A-110, CTOJI ITPENOIABATEIISA, CTOJI KOMIIBIOTEPHBI,
JUIS IPOBEJICHUS BeruncnurensHas CTYJI, I0CKa MHTEPAaKTUBHAs, KOMIIBIOTEpHAas
MPOMEKYTOUHOMN nmabopaTopus CETh C BBIXOJIOM B MIHTEpHET,

aTTecTalluu MyJIbTUMEANMHBIN IPOEKTOP, YKa3Ka
Ja3epHasi, MHOrOQyHKIIMOHAIbHBIN IIEHTP,
cepBep, KOMIIBIOTEP NEPCOHAIBHBIN, IPUHTED,
HabOPB! JEMOHCTPALIMOHHOTO 000PYAOBAHUS
[Tomemenus ans A-110, CTOJI IPEN0IaBaTENs, CTOJI KOMIIBIOTEPHBIH,
CaMOCTOSITENIbHOM BrrancnurensHas CTYJ, TOCKa MHTEPAKTUBHAs, KOMIIbIOTEPHAS
paboThI nabopaTopus CETh C BBIXOA0M B MIHTEpHET,
MYJIbTUMEANIHBIN POEKTOP, YKa3Ka
Ja3epHasi, MHOTO()YHKIIMOHAIBHBIH LEHTP,
cepBep, KOMIIbIOTEP MEPCOHANBHBIN, IPUHTED,
Ha0OPbI IEMOHCTPAIIMOHHOTO 000PYAOBAHUS
[Tomemenus s A-208, Kpeciio pabodee, pabodyee MeCTO COTPY/IHHKA,

17




KOHCYJIbTUPOBaHUS

[IpenonaBaTenbckas

CTOJ, WKad sl TOKYMEHTOB, KOMIbIOTEpHAS
CeTh C BbIXOJOM B MIHTEpHET, KOJIOHKH,
KOMITBIOTEP MEPCOHAIBHBIN, IPUHTEP

ITomemenus ais
XpaHEHHUs
000pyI0BaHUS U
y4eOHOT0 MHBEHTAPS

A-025, KnagoBka
J1a00paTOPHOTO
obopymoBaHus

cTelIax, 000pynoBaHue
CIICIHATU3HPOBAHHOE
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

®du3uKa siIepHbIX PEaKTOPOB

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:
Pacuér AACPHBIX KOHI_[eHTpaHI/Iﬁ H30TOIIOB B MaTcpraiax aKTHBHOM 30HBI. [ 'OMOreHn3anus

KM-1

KM-2
KM-3
KM-4

MartepuaibHOro cocrana ({omaiinee 3aganue)

Pacuér nelitponHo-(pusnueckux koHctant (lomalinee 3agaHue)

Pacuer BeposiTHOCTH U30€KaTh Pe30HAHCHOTO 3axBata (JlomMalHee 3a1aHue)
Pacuér kputuueckoil Macchl OIHOPOAHOrO peakTopa (lomarnHee 3a1aHue)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Paznen nucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 O0630p KOHCTPYKIMI A7IepHBIX peakTOpoB. OCHOBHBIE
AJIEMEHTHI peaKTopa
11 O0630p KOHCTPYKIMI A7IepHBIX peakTOpoB. OCHOBHBIE +
' AJIEMEHTHI peaKkTopa
5 OcHoBHbI€ OHATHS PuU3uKH SP: 1OTOK HEUTPOHOB, CIIEKTP
HEHUTPOHOB, U Ip
21 OcHoBHbI€ IOHATHS Pu3uKH SP: MOTOK HEUTPOHOB, CIIEKTP +
' HEUTPOHOB, U NP
3 3aMe]yIeHHe U TOTJIOIeHHE HeUTPOHOB. OCHOBHBIE
pacuétHble MeToabl. Juddy3nonHoe npubamKeHue
31 3aMe]yIeHHe U TOTJIOoIeHHE HeHTPOHOB. OCHOBHBIE +
' pacuétHble MeToabl. Juddy3noHHoe npubIrKeHne
4 Pacuér koapunmrenta pa3sMHOKEHUST HEUTPOHOB B STUEHKE
peaktopa 1o ¢popmyie "4x coMmHO)XUTENEH"
41 Pacuér koapunrenta pa3sMHOKEHUS HEUTPOHOB B STUEHKE +
] peaktopa 1o ¢popmyie "4x coMmHO)KUTENEH"
Bec KM, %: | 25 25 25 25

8 cemecTp

ITepeyeHb KOHTPOJIBHBIX MEPONPHUATHI TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH 10 JMCIUILIHHE:

KM-1
KM-2
KM-3
KM-4

Breimonaenne yactu 1 PI'P (Pacuetno-rpaduueckas pabota)
Brimonnenue yactu 2 PI'P (PacuetHo-rpaduueckas pabota)
Breimonaenue yactu 3 PI'P (PacuetrHo-rpadudeckas pabota)
Brimonnenue yactu 4 PI'P (PacuetHo-rpaduueckas pabota)

Bujx npomexyTo4HOI aTTecTaliMy — JK3aMEH.

Howmep
pasnena

Nunexc

Paznen nuciiiminHbL
JCIT JUCILT KM:

KM-

KM-

KM-

KM-
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Henens
KM:

12

14

[lInakoBanue u oTpaBiacHUE peakTopa. DPheKTsl U
KOX((UITMEHTH PEAKTHBHOCTHU

11

[lInakoBanue u oTpaBiacHUE peakTopa. DPheKTsl U
KOX((UITMEHTH PEAKTHBHOCTH

TemoBelIENEHNE B IIEPHOM PEAKTOPE.
TennoruapaBinvuecKuil pacyéT akTUBHOM 30HBI SIEPHOTO
peakTopa

2.1

TeroBbIAEIEHNE B IAEPHOM PEAKTOPE.
TennoruapaBnuuecKuil pacy€T akTUBHOM 30HBI IEPHOTO
peakropa

MrHoBeHHbIE U 3ama3/IbIBaOIIMe HEUTpOoHbl. KuHeTnka u
JMHAMUKA peakTtopa. BiusiHue o0paTHBIX CBs3ei

3.1

MrHOBEHHBIE U 3ama3/IbIBAIOIIME HEUTPOHBIL. KuHeTrnka u
JWHAMHKa peakTopa. BiusHue oOpaTHBIX CBs3CH

VYnpasnenue peaktopoM. IphexTuBHOCTH opranoB CY3.
[Tyck u ocTaHOBKa peakTopa. SaepHas u paJualuoHHast
0€30MacCHOCTb

4.1

VYmpasnenue peakropoM. IpdexTuBHOCTH opranoB CY3.
[Tyck u octanoBKa peaktopa. SaepHas u pagualuoHHas
0e30MacHOCTh

Bec KM, %:

25

25

25

25
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