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PABOYASA MPOrPAMMA YYEBEHON AUCLUMUNIIUHDI
B1.0.07 ®u3unka apepHbIX peakTopoB

1. Koa n HaumMeHoOBaHMe HanpaBfeHMA NoAroToBKU/cneynanbHOCTU:
14.04.02 ApepHble dur3MKa 1N TEXHONOMMK

2. Mpodnnb nogroToBKkM/cneymnanmnsauusa:

®u3mka aTOMHOro gapa 1 yactuy,

3. KBanudumkauma BbINyCKHUKA: Marnctp

4. ®dopma oO6y4eHuUs: oYHas

5. Kachenpa, oTBeuyarowas 3a peanmsaumo AUCLUNIUHBI:

Kadheapa saepHon pUsnkm

6. CoctaBuTENU NporpamMmmbi:

K.dp.-M.H. gou, AnenHnkos Anekcen Hukonaesmn4

7. PekoMeHOoOBaHa:

HayyHO — MeTOaNYeCKMM coBeTOM hmanyeckoro coakynbteTa, npoTokon Ne6 ot 24.06.2021

Pl npoaneHa Ha 2022-2023 y4ebHbin roga, HMC dwunsnyeckoro cdakynoteta ot 14.06.2022,
npoTokos Ne6.

Pabouas nporpamma npoaneHa Hay4YHO-MeToaUYEeCKMM COBETOM (hmanveckoro dpakynbteTta oT
25.05.2023, npoTokos Ne5.

8. YuebGHbIn rop: 2021/2022 CemecTp(bl): 1



9.llenu n 3agaum y4e6HOM ANCLUMUNIIUHDI
Llensimu oceoeHusi yuebHoU ducyuniuHbl 1811s10MCS:
- N3y4YNTb OCHOBHbIE MOHATUA U onpeaeneHnst PUsnKM SAepHbIX peakTopos, Npuobpectu

HaBblK/ BbIBOOA ypaBHeHVIVI, onmncbiBarOLLnNX (bI/ISI/I‘-IeCKI/Ie npouecchbl B AA0EepPHbIX

peakTopax.

3adayu y4ebHoU OuCyUMNUHbI:
- OCBOUTb OCHOBHbIE MOHATUSA U onpeaeneHns uU3nkn SAepHbIX peakTopos;
- OCBOUTb NMOHATUSA CTaLMOHAPHbIX U HECTaLMOHapHbIX NpoueccoB B AJY;
- OCBOUTb NPUHLMMbI BbIBOAA AN depeHumanbHblX ypaBHEHUI pacnpeneneHuns
NSOTHOCTU NOTOKA HEUTPOHOB, TeMNepaTypbl, SHEProBblAENEHNS;
- 3HaTb W NOHUMATb CMbICI YpPaBHEHUS BO3pacTa, a TakKe OCBOUTb NPUMEHEHUE ero
ANa pacyeTa nosnen aHeprosbiaeneHns;
- 3HaTb 3PP EKTbI U KOIPPULNEHTHI PEaKTUBHOCTM.

10. MecTo y4yeb6HOM AMcuUNUHbI B cTpyKType OOI:

YyebHasa gucumnnmHa oTHoOCUTCA K obs3atenbHon Yactu bnoka 1.

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUS, YMEHMUA,
HaBbIKU), COOTHECEHHbIE C NNaHUpyeMbIMU pe3yribTaTaMu OCBOEHUSA oGpasoBaTeribHOM
nporpamMmmbl (KOMNeTeHLMSAMA) U UHAUKATOPAMU UX AOCTUKEHUS:

Koga HassaHwne Koa(bl) WuamkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHns
KOMMEeTEeHLMH
3HaeT usnyeckme 3HaTb: TpeboBaHus, NpeabaBngemble K
OCHOBbI HageXHoCTK 1 6esonacHoCTN paboTkl peakTopa.
OMNK-2.1 | ycnonb3aosaHus KoHcTpykuumn A3P BB3P, PEMK, BH u
A0epHON aHepru. NepPCneKTUBHbLIX MPOEKTOB.
MpumeHsieT YMeTb: 060CcHOBaTh BbIGOP KOHCTPYKLMn ASP,
Cnoco6eH COBpPEMEHHbIE NPOBOANTL OLLEHKY HEWTPOHHO-hU3NYECKNX
NPUMEHSITb MeToabl XapakTepuUCTMK Ha OCHOBE NPOCTEMNLLNX
COBPEMEHHbIE OMNK-2.2 | ycecneposatus mMojernei; camocTosiTeNnbHO pasbupaTbes B
MeToabl XapaKkTepucTuk MeToAuKax pacyeTa 1 NPUMEeHsATL UX Ans
“ccnenoBaHus, A0EepHbIX YCTAHOBOK. | PeLLeHns NoCTaBneHHoW 3aaayu; UcnomnbL3oBaTh
OfnK-2 OLeHMBATb NpOrpaMmbl pacyeTos HeWTPOHHO-PN3NYHECKNX
NpeacTaBnsTh XapaKkTepuUCTUK SYENKMN peakTopa 1 peaktopa B
pesynbTaThl Npencraansiet LeNIOM; OCYLLIEeCTBNATb MOUCK U aHanmmpo6BaTb
BbINOMHEHHOM peaynLTaTh Hay4HO-TEXHUYECKYIO VIH-CpOpM?LI,VIPO 1 BblbupaTb
paBGoTbI. pacueta HeobxoanMble AaHHbIe A HeATPOHHO-
OMK-2.3 dU3nYeckmMx pac4ETOB; BbIOMpaTh
XapaKkTepucTuk .
KOHCTPYKUMOHHbIE MaTepuarnbl akTUBHOWN 30HbI
AREPHBIX PEAKTOPOB peakTopa B 3aBMCMMOCTU OT YCINOBMWI paboTbl
B HarnsgHom popme
Brnagetb: HaBblkamun 060CcHOBaHMSA BbIOOP
TEXHWYECKUX PELLEHNI U KOHCTPYKLumn ADP

12. O6beM gucuUnnuHbI B 3a4eTHbIX eauHuLax/yac — 4/144.

dopMa NPOMEXYTOYHOM aTTecTaluum - 3k3amMeH

13. TpyAOeMKOCTb NO BuAam y4eoHoun paboTbl

Bug y4ebHom paboThbl

TpyooeMKkocTb

Bcero

Mo cemecTpam

1 cemecTp




AyauTopHbIE 3aHATUSA 44
nexkuuu 30 30
B TOM 4ucne: npakTuyeckue 14 14
nabopartopHsle
CamocTosTenbHas pabota 64 64
B TOM 4ucrie: KypcoBasi paborta (MpoekT)
KoHTponb 36 36
dopmMa npoMexXyTo4HOM aTTecTauum Ok3ameH Ok3ameH
WToro: 144 144

13.1. CopepxxaHue gUCLUMNIINHDI

n/n

HaumeHoBaHve pasgena
ONCUUNMNUHbBI

CopnepxaHue pasgena gucumnnuHbl

Peanusauyus
pasgena
ONCUMMITWHBI C
NMOMOLLbIO
OHNaWnH-Kypca,
QYMK*

1. Nekuun

1.1

BeeneHue.

CocTosiHne n TeHOeHUUN pa3BUTUA SHEPreTukin.
YpenbHoe sHepronoTpebnexuve. NoTeHumanbHble
BO3MOXHOCTM BO30OHOBMNSAEMbIX NCTOYHUKOB
AnepHoe TonnMBO 1 ero UCMnonb3oBaHUe B SAEPHbIX
peakTopax. [penmyLLecTBo S4epHON SHEPrETUKN.

1.2

MpyHUMnN paboTbl SAEPHOro
peakTopa.

MpuHUMNUanbHas cxema s0epHOro peakropa.
dusnyeckne npoueccobl B sAepHOM peaktope Buabl
AAepHbIX B3anmogencTemi. CeveHuns peakumn.
Mukpockonuyeckne n Makpockonuyeckne ceyveHus.
dunanyecknin cmbicn. 3aBUCUMOCTb CEYEHUIN OT
3HEprnu.

PasgeneHune HENTPOHOB MO 3Heprusam. MNoHsTMe o6
3HEpreTM4ECKoM CNeKkTpe HEMTPOHOB B peakTope. .
Kputuueckoe, HagkpuTnyeckoe, NoaKpUTMYeckoe
CcocTosiHMA peakTopa. Kputnyeckas macca. YpaBHeHne
OanaHca TennoBbIX HENTPOHOB. AP EKTUBHBIN
KO3 PULIMEHT Pa3MHOXEHUSA HEUTPOHOB.
Bamegnurenn. TpeboBaHus, NpeabaBnsieMble K
3amegnutento. 3ameansaowas cnocobHOCTb.
KoahdhunumneHT 3ameaneHns. XapakrepucTuku
3amegnuTenen.

1.3

YnpasneHue saepHbIM
peakTopom.

MoHaTue o peakTnBHoCTK. [epuoa peakTopa.
3aBMCKMMOCTb Nepuoga peaktopa OT BPEMEHU XKNU3HN
MOKONEHMS1 HEMTPOHOB. 3anasgbiBaloLne HENTPOHBDI.
MpegwecTBEHHUKN 3ana3fbiBatoLmX HENTPOHOB. [lons
3anasgbiBaromnx HeMTpoHOB. CpeaHee BpeMS XXU3HU
3anasgblBatowmx HeMTPOHOB. MNoHATNE O MTHOBEHHOWN
KPUTMYHOCTN peakTopa. Bbiropanue tonnmea. 3anac
peakTMBHOCTY Ha BbiropaHue Tonnuea. [mybuHa
BbIropaHns siaepHoro Tonnuea. KamnaHus peakrtopa.
LLiInakoBaHWe 1 OTpaBrieHne peakTopa.
BocnpoussoacTeo sgepHoro tonnuea. lNoHsaTne o
KoadhmUmMeEHTE BOCNPON3BOACTBA N BPEMEHHU
YOBOEHMUS.

1.4

TennoBbigeneHue B
SIAEPHOM peakTope 1
opraHusaums TennooTeoaa.

MepBbli KOHTYP, €ro OCHOBHbLIE KOMMOHeHThI: TLH, KO,
naporeHepatopsl, 'UT. MNpuHUuN paboThbl
naporeHeparopa, obecrnevyeHne 6e30nacHOCTU Npu
paspbiBe TeNI006MEHHbIX TPYOOK.

15

TpeboBaHUs K HaQEXHOCTU
n 6e3onacHocTn paboThl
peakTopa.

Cuctembl 6e3onacHoctn, CBPK, AKHI. OcHoBHble
perynsatopbl MOLLHOCTM, MPUHLNMBI UX
PYHKUMOHNPOBaHUA. BO3MOXHOCTb ynpaBneHus
peakTuBHocTbio, OP CY3, 6GopHoe perynupoBaHue.
PerynupoBanue pabotel ASP B aBapulHbIX pexumax,




CBS13aHHbIX C HEKOHTPONMPYEMbIM Pa3rOHOM
MoLHoCcTK peakTopa. Obuwme ceegeHuns o6 ACY ASC.

1.6

Knaccudukaums saepHbix
peaKTopoB.

Mo 3Heprum HENTPOHOB, NPOM3BOAALLNX AeneHune. o
cnocoby pasmeLleHus Tonnuea u 3amegnurtens. Mo
KOHCTPYKTMBHOMY MUCMOMNHeHuo. o Buay
TennoHocutens. o HasHavYeHuo.

1.7

PeakTopHble maTepuansl 1
TpeboBaHus,
npeabaBnaemMble K HAM.

TpeboBaHMs K KOHCTPYKLMM aKTUBHOWM 30HbI U ee
xapakrepucTtuku. TpeboBaHusa K MaTepmanam,
MCMNosb3yeMbIM B OpraHax ynpaeneHus 1 3aLnThbl
peakTtopa. bop 1 ero xapakTepucTuku kak nornoTuTens
B CpaBHEHUW C ApYrMMn matepuanamu.
TennoHocutenu. TpeboBaHusi, NpeabaBrsiemMble K
TennoHocuTenaM saepHoro peakropa. Boga kak
TennoHocutenb. Ceonctea Boabl. OpraHuyeckme
TennoHocutenu. CBOMCTBa OpraHn4eckux
TennoHocutenen. Xugkometannuyeckue
TennoHocutenu. CBOMCTBa XUaKOMeTannn4eckmx
TennoHocutenen. Fa3oobpasHbie TENNOHOCUTENMW.
CaolicTBa razoobpasHbIxX TEMNOHOCUTENEN.
TonnueHble maTepuansl. TpeboBaHus,
npeabsaBrsieMble K TONIMBHBIM MaTepuarnam.
MeTannuyeckoe TONNUBO U Ero XapakTePUCTUKM.
OkucHoe Tonnmeo u ero xapakrepuctukn. KapbuagHoe
TOMMMBO U €ro XapakTepucTuku. [ncnepcHoe Tonnmeo,
ero npenmMyLLecTsa n HegoCTaTKN.

KoHCTpyKUMOHHLIE MaTepuanbl SAEepHOro peakropa.
OcHoBHble TpeboBaHusi, NpeabsBRsieMble K
KOHCTPYKUMOHHbBIM MaTepuanam. LiMpkoHWi.
XapakTepucTukun, 4OCTOMHCTBA U HEAOCTaTKM ero
NCMNOMb30BaHNs B aKTUBHbIX 30HaX PeaKkTOpOoB.
AyCTEHUTHbIE HEPXKaBEKLLME CTanun. XapaKTepucTuku,
[OCTOMHCTBA M HEAOCTAaTKM MCNOSMb30BaHNS B
aKTUBHbIX 30HaX peakTopoB. [lencTBMe peaKkTOpPHbIX
N3Ny4YeHun Ha maTepuansl.

1.8

CocTtaB u KOHCTPYKLUK
SAEPHbIX PeaKTopoB.

CepuiiHbin saepHbiv peaktop BB3P 1000 (PY B-320).
OcHOBHbIE TEXHUYECKME OaHHbIe peakTopa. Cxema
LUUPKYNSLMN TENNOHOCUTENS NEPBOro KOHTYpa B
Kopnyce peaktopa. KOHCTpyKuusi U HazHavyeHune
Kopnyca, WaxTbl ONOPHbIX CTakaHOB, FPaHEHoro nosica
N BbIrOPOOKN. XapakTepPUCTUKMA aKTUBHOWN 30HbI.
Kaptorpamma. lNeperpyska Tonnmea. OcratodHoe
3HeproBbigeneHne. KOHCTpyKUNS 1 XapakTepuUCTUKK
TENNOBbIAENSAOLLEro 3rieMeHTa (TBan),
Tennosbigenstowen coopkm (TBC). Xapakrepuctuku
KOMMIeKca KacceT B S4epHOM peakTope.
Mornotutenu, ncnonb3yemeie B8 BBOP 1000.
KoHcTpykums knactepa CY3 u cTepxHen
BbIFOpPaoLLLEro NOrMoTUTENS.

KoHCTpyKkumsi  HasHavyeHune Broka 3alnTHbIX TpyO
(B3T), BepxHero 6roka, KpbILWK/ peakTopa,
HasHaueHne BeTOHHOW WaxThbl peakTopa.

Peaktop PEMK 1000.

OCHOBHbIE TEXHUYECKME XapaKkTepucTmku. Oowmn sug
peaktopa. OcHoBHOe obopynoBaHue. Cxema
OBVDKEHUST TEMNMOHOCUTENS YEpPEe3 PeakTop.
KoHcTpykumst TexHonormyeckoro kaHana (TK),
TENNOBbLIAENSIOLWErO AEMEHTA, TEMMOBLIAENSIOLLEN
yacTu TexHonormyeckoro kaHana (TK). YctaHoBka
TEXHOITOMMYECKOro KaHana B rpadyuToBOM Knagke.
KoHcTpykuuna rpadoutoBom knagku. HasHayeHne u
KOHCTPYKUMS cxeM «C», «OP», «JT», «O», «E», «3O»,
«KK». HazHayeHne nnuto4Horo Hactuna.

PeakTopbl Ha ObICTPbIX HEWTPOHAX.

OcobeHHOCTY NETNEBOV M UHTErpPanbHOW KOMMOHOBKU




NepBOro KOHTypa peakTopoB C HAaTPUEBLIM
TennoHocutenem. KOHCTpyKUUK BHYTPUPEaKTOPHOTO
o6opynoBanust BH 350, BH 600. TennosbigenstoLwuii
arneMeHT, TennoBbigenstowas cbopka. AKTUBHas 30Ha
peakTopa, 30Ha BOCNPOU3BOACTBA.

MepcnekTnBHbIE NpOoekTbl ASP.

HanpaeneHus pasButua peakTopHbIX CUCTEM.
PeakTopbl BBOP nosblilweHHon 6e3onacHocTu. NpoekT
BPECT. NccnepoBaHusi B 060CHOBaHME NPOEKTHbIX
peLweHun AJY.

13.2. Tembl (pasgenbl) AUCUUNIIUHBLI U BUAbI 3aHATUX

Ne Buabl 3aHATUIA (KONMYECTBO YacoB)

n/ Haumerosarivie Temb! CamocTositensHas| KoHTp

n (pasgena) gucumnnuHel | Nekumn | MNpaktndeckme | JlabopatopHkle pa6oTa onb Bcero

1 | BeeneHue. 3 1 8 4 16

5 MpuHUMN paboThbl 3 1 8 4 16
A0EepPHOro peakTopa.

3 YnpaBrneHve si4epHbIM 4 5 8 4 18
pEaKTOPOM.
TennoBblaenexHue B

4 | fAEPHOM peakTope n 4 5 8 4 18
opraHusaums
TENI00TBOAA.
TpeboBaHus K

5 | HapexHocTM M 4 5 8 5 19
BesonacHocTn paboThbl
peakTopa.

6 Knaccudpmkaums 4 2 8 5 19
AOEPHbIX PEaKTOpPOB.
PeakTopHble

7 | Matepuansi u 4 2 8 5 19
TpeboBaHus,
npeabsaBrsemMble K HAM.

8 CocTaB 1 KOHCTPYKLMK 4 2 8 5 19
AOEPHbIX PeaKkTopOoB.
Wtoro: 30 14 64 36 144

14. MeToan4yeckue ykasaHusi Ansi ody4yarowmxcsi N0 0CBOEHUI0 AUCLUMNSINHbI
M3noxeHne maTtepuana npenogasateniem HeobxoaMmo BecTtu B ¢opme, LOCTynHOW [Ons

noHUmMaHusa. [Ons ynydweHuss ycBOeHWa Yy4vebHoro matepuana HeobxoauMmo MNpPUMEHATb
TpaavUMOHHbIE U COBPEMEHHblE TexXHW4YeckMe cpeactsa obydeHuda. [nsa camocToATenbHOro
n3y4YeHnsa oTBeLEeHO BpeMS Ha BCe pasfenbl Kypca.

CTyoeHTaM Ha nekuusax HeobxoaMmo BeCTU NoApPOOHbIA KOHCMEKT W cTapaTbCs MOHATb
MaTepuan Kypca, He CTeCHATbCHA 3ajaBaTb npenogaBaTento BOMPOCbl Ans  yrnybGrneHHoro
NMOHUMAHUA KOHKPEeTHbIX npobriem kypca. Ond nornHoro noOHWMMaHua martepuana cnegyet
aKTMBHO WCMNONb30BaTb KOHCYNbTauun. [ONs caMOCTOATENbHOrO M3yYeHUs pas3fenoB Kypcea,
pekoMeHOOBaHHbIX  npenogaBaTtenem, Heo6xoaMmo Nonb30BaTbCA OCHOBHOW n
OOMONHUTENBHOM NUTEPATYPON, MHTEPHET-PECYpPCaMM.

15. lMepe4yeHb OCHOBHOMW U [AONONIHUTENLHOM nNUTepaTypbl, PECypCOB MWHTEpPHeET,

Heo6XoaUMBIX AJIA OCBOEHUA AUCLUMIUHBI (Criucok numepamypbl 0pOPMASIEMCS 8 COOM8emcmeauu
¢ mpebosaHusamu FOCT u ucnonb3yemcs obujas ckeo3Has Hymepauyusi Orist 8cex 8u008 UCIMOYHUKO8)
a) OCHOBHas NuTepartypa:
Ne n/n McTouHuK

1 AJC c peaktopom Trna BBOP-1000. OT dhnamyeckmx OCHOB 3KCnyaTaumm 4O SBOSOLMM
npoekta / C.A. Angpyweuko [n gp.] .— M. : lloroc, 2010 .— 603 c.
2 [Mpobnembl yTnnusaumm TBEpAbIX OTXOAO0B : y4ebHoe nocobue ans By30B / BOpoHeX. roc. yH-T;




cocT.: B.®. Koctptokos, E.B. 3onoTtyxmHa .— BopoHex : 1Ol By, 2006-.

Y. 1: BbITOBblE 0TXOAbl, OTXOAbl aTOMHOW SHEPTrEeTUKN U LIeNN0N03HO-6yMaKHOM
NPOMbILWNEHHOCTU .— 2006 .— 47 c. : Tabn. — Bnbnworp.: c. 46 - 47 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/nov06074.pdf>.

3 ApnepHas sHepreTuka : yuebHoe nocobue Ansa CTYAEHTOB CTapLUMX KypCOB, acnnpaHToB U
Hay4HbIX paboTHuKoB / [H.A. A3apeHkoB 1 Ap.] ; XapbKoBCKU Hay,. YH-T uM. B. H. KapasuHa .—
XapbKoB : XapbKOBCKWUIM HaLMOHanbHbIM yHMBEpcuTeT MMeHu B. H. KapasuHa, 2012 .— 479c.
4 Acmonos B. I'. OcHoBbl 06ecneyeHus 6e3onacHoctn AQC : yuebHoe nocobue ons CTyoeHToB
BY30B, [0OyyaloLLMXCcsa MO HanpaBreHuo NoAroToBkM "AnepHas aHepreTuka n Tennodumanka" /
B.I". Acmonos, B.H. bnuHkos, O.I". YepHukos ; Hau. nccneg. yH-1 "M3OWN" .— Mocksa :
M3paTenbctBo MOU, 2014 .— 151 c.

5 Ocrtpenkosckuin B. A. BesonacHOCTb aTOMHbIX CTaHUMI. BeposaTHOCTHLIV aHanus. / B.A.
Ocrtpenkosckui, KO.B. LLBbipsies .— M. : duamatnut, 2008 .— 349 c.

6) AononHuTenebHas nuTepaTypa:
Ne n/n NcTouHMK
Bnagumupos B.W. MpakTuyeckune 3agaym no akcnnyataumm agepHbiX peakTtopos. - M.:

6 OHeproatommagat, 1986.

7 laHueB B.I'. n gp. AnepHble sHepreTuyeckme yCTaHOBKM: y4. nocobue ans sysos/ Mog o6,
peg. H.A.Jonnexans. - M.: QHeproatomunsgar, 1983.

8 KaHanbHbIN saepHbl aHepreTudecknii peaktop PEMK. Mog o6bw. pea.kO.M. Yepkawesa. — M.:
YN HUKU3T, 2006.

9 BopoHuH J1. M. OcobeHHocTu akcnnyatauum n pemoHta ASC / J1. M. BopoHnH .— M. :
OHepromsgar, 1981 .— 168 c.

10 Ocrtpenkosckun B. A.. MHorogakTtopHble UCMbITaHUA Ha HagexHocTb / B.A. OCcTpeinkoBCckun .—

M. : SHeprus, 1978 .— 151 c.

11 Tokapes 0. UN. AgepHble aHepreTUyeckme yCTaHOBKM C opraHMdeckum TennoHocutenem / 1O. .
Tokapes, 0. B. YeueTkuH, A. WN. MaBpunuH ; nog pea. WN. A. EmenbaHosa .— M. :
OHeproatommagar, 1986 .— 223 c.

12 ApepHble sHepreTuyeckne yctaHoBku / b. . Manyes, J1. J1. Kanuwesckuia, P. C. [lemewes n ap.
; nog obw,. pea. H. A. Jonnexans .— M. : QHeproatommagar, 1983 .— 504 ¢

13 Kokopes, b. B. [NaporeHepaTtopbl S4epHbIX SHEPreTUYECKNX YCTAHOBOK C KUAKOMETaNIM4ecknum
oxnaxgeHuem / b. B. Kokopes, B. A. ®apacdoHos ; lNog o6w,. peq. IN. J1. Knpunnosa .— M. :
OHeproatommagar, 1990 .— 263,[1] c.

14 epacumos B. B. Matepuanbl sgepHon TeXHUKK : [y4ebHMK Onsi BY30B MO CreLmanbHOCTU
"ATOMHbIe anekTpuyeckne ctaHuumn n yctaHoskun"] / B. B. Mepacumos, A. C. MoHaxoB .— 2-e
n3g., nepepad. n gon. — M. : QHepromsgar, 1982 .— 288 c.

15 YcbiHuH, M. B. ®dunsmnyeckne ocHoBbI BbICTPLIX peakTopoB : y4ebHoe nocobue / . b. YCbIHUH ;
["OpbKOBCKMI rocyaapCTBEHHbIN yHUBepcuteT um. H.W. Jlobauyesckoro .— Nopbkuii, 1978 .— 82
C.

16 Kawiees, B.I1. AgepHble sHepreTnyeckue yctaHoBkM : [Yueb. nocobne ans By3oB Mo creu.
"Tennosble anekTp. ctaHumn"] / B. I. KaweeB .— MwuHck : Bbiwenw. wk., 1989 .— 222 [1] ¢

17 Acmornos B. I'. OcHoBbl 06ecneyeHuns 6esonacHoctn ASC : yuebHoe nocobue ons cTygeHToB
BY30B, [0Oy4atoLmxcs No HanpaBreHWo NOArOTOBKM "AoepHas aHepreTuka u tennodmsmka"] /
B.I'. Acmonos, B.H. Bnuxkos, O.I'. YepHukos ; Hau. nccnea. yH-1 "M3WN" .— Mocksa :
MNapaTensctBo MOW, 2014

18 A3C c peaktopom Trna BBOP-1000. OT dhnamyeckmx OCHOB 3KCnyaTaumm 4O 9BOSOLMM
npoekta / C.A. Angpywiedko [ gp.] .— M. : Jloroc, 2010

19 AnepHble sHepreTnyeckme yctaHoBku / Bb. . anyes, J1. J1. Kanvwesckui, P. C. emewwes n gp.

nog obuw. pea. H. A. Jonnexana .— M. : QHeproatomusgat, 1983

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE PECYPCHI (OhMLMaNbHbIE PECYPChl MHTEPHET) :
Ne n/n Pecypc

20 www.lib.vsu.ru — 3HB BI'Y
https://edu.vsu.ru — OnekTpoHHbIN yHMBepcuTeT BI'Y

16. lMNepeyeHb y4eOHO-MeTOAMYECKOro obecnevyeHus AnNA CaMOCTOATEeNbHOM pPaboTbl
(yyebHo-Memoduyeckue pekomeHOauyuu, rocobusi, 3adaqyHuKU, MemoOuYecKue yKal3aHusl 0 BbIMOTHEHUIO
rpakmu4ecKux (KOHMPOoJIbHbIX), Kypcosbix pabom u 0p.)

Ne n/n McTouHmK
MeToanyeckne pekoMeHgaummn no opraHn3aumm camocTosiTeNbHOW paboThbl CTYAEHTOB



http://www.lib.vsu.ru/

HanpaeneHus 14.04.02. AnepHble dusnka n TexHonoruu, - Baxtens B.M., Tutosa J1.B. — BI'Y.
2018. - 17 c.

17. OO6pasoBaTtenbHble TEXHONOrMNU, UCNONb3yeMble MNpu peanusauum y4ebHOWM
OUCUMNSINHBI, BKMO4Yaas [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (AOOT),
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOyyYeHue):

Mpn  npoBegeHMM  3aHATMA N0  OUCUMUNIIMHE  UCNOMb3YyTCA  cnegywlowue
obpasoBaTesnbHble TEXHOMOMMN:

— aKTUBHbIE N UHTEPAKTMBHbIE (POPMbI NPOBEAEHNS 3aHATUN;

— KOMMNbIOTEPHbIE TEXHOOMMN NP NPOBELAEHUN 3AHATUN:

— Mpe3eHTauMOHHble MaTepuanbl U TEeXHOMNOMMU Mnpu OOBACHEHUM MaTepuana Ha
NEKLMOHHbIX N NPAKTUYECKNX 3aHATUAX;

- cneynanm3anpoBaHHoe obopyaoBaHue npu nposeaeHnn nadopaTopHblx paboT;

— pas3bop KOHKPETHbIX CUTyauuin MNpu MNOCTaHOBKE LUefnen U 3agad K paspaboTtke
npuKNagHblXx nporpamMm, npu Bblbope nporpaMMHOro obecrneyeHnUss MO  YCTAHOBIEHHbLIM
Kputepusam, npu paspaboTke nporpaMmm no npeaycMoTpeHHbIM anroputMamM 1 meTogam

Ona camoctoatensHon pabotbl ucnonb3yetca OBC YHuBepcuteTckas OubnuoTteka
online - www.lib.vsu.ru - 3HB BIY. [llporpammHoe obecneyeHne, npuMeHaemoe npwu
peanu3auun gucumnnuHel — Microsoft Windows, LibreOffice, CodeBlocks, Adobe Reader,
Mozilla FireFox.

AvcTaHUNOHHbIE obpasoBaTtenbHble TEXHOMNornm (4oT) NPUMEHSAITCA C
ncnonb3oBaHneM obpasoBaTesibHOro noprana « ANeKTPOHHbIN yHUBepcnuTeT BIY».

18. MaTtepmanbHO-TeXHU4YECKOe obecneyeHne AUCLUUMNIUHBI.

CneunanunsnpoBaHHas mebenb, HOyTOyk 15,6" DNS
(0164925), npoektop EPSON EB-X11, nepeHocHom
3KpaH Ansa npoekTtopa Ha wratmee SceenMedia Apllo-T

YueBHan ayauTopusi ANs NPOBEAGHUA 3aHATUNA Microsoft Windows 7, Windows 10 goroeop 3010-

CEMMHAPCKOro Tuna, TeKywero KOHTpomnda 1

MPOMEXYTOYHON aTTecTaLum 15/207-19 ot 30.04.2019
P y H LibreOffice (6ecnnaTtHoe n/vnn ceoboaHoe MO
r.BopoHex, nnowanb YHuBepcuteTckas, 4.1, nom.l,

ayn. 320 (nM|_.|,eH3Mﬂ: https://www.libreoffice.org/about-
us/licenses/)

Adobe Reader (6ecnnatHoe n/vinn ceobogHoe MO

(nuuensns: https://get.adobe.com/ru/reader/

legalllicenses)

MomelleHre anga XpaHeHUs 1 NPodUNaKTUYeCcKoro

obcnyxuBaHns y4ebHoro obopygoBaHust HoyTt6yk 15,6" DNS (0164925), npoektop EPSON EB-
r.BopoHex, nnowanb YHnBepcuteTckas, 4.1, nom.l, X11, nepeHOCHOM 3KpaH N4 NpoeKTopa Ha WTatmee
aya. 31 SceenMedia Apllo-T

AyaunTopus Anst CaMOCTOATENbHON paboThl. CneunanunsmnpoBaHHas mebenb, komnbloTepbl Pentium-
r. BopoHex, nnowaab YHuBepcutetckas, a.1, nom.l, I, 111 (10 wT.), o6GbEeAMHEHHbIE B NOKAITbHYO CETb C
aya. 50711 BO3MOXHOCTbIO NOAKITYEHUS K ceTU «HTepHeT».

19. OueHo4HbIe cpeacTBa ANA NPOBEeAEHNA TEKYLEen U NPOMEXYTOYHOM aTTecTauum

MopsiAoK OLeHKM 0CBOEHMS 0byvaroLwmmmncst y4eGHOro MaTepuana onpeaensieTcs
coaepkaHneM crneayoLwmx pasgenos AUCUUNIUHBIL

HaumeHoBaHune Wupmkatop(bl)
,.’,\},g., pasfena AUCLMNIMHbL Ko“ﬁ;?;?” [OCTWXEHNS] OueHouHble cpencTsa
(mogyns) 4 KoMneTeHumnm
OlnK-2.1,
1. Tembl 1-8 Orl1K-2 OriK-2.2, KoHTponbHble paboThl, cobeceaoBaHue
OlK-2.3.




No HaumeHoBaHue KomneTeH Nuaukatop(bl) OLEHOUHLIE CORACTRE
n/n pasgena aucuuninHbl ums() OOCTUXEeHUsA L pen
(moayns) KOMMeTeHunn
MpomexyToyHasa aTTecTaums MyHkT 20.2.1
doopMa KOHTPONS - 3K3aMeH Bonpocsl k ak3ameHy

20 TunoBble OUEHOYHbIe CcpeacTBAa M MeTOAMYECKUEe MaTepuanbl, onpegensrowme
npoueaypbl OLleHUBaHUA

20.1 TeKywUi KOHTPOJSIbL YCNEBaeMOCTHU

KoHTponb ycneBaemMocTu No AUCLMNITMHE OCYLLECTBMASIETCS C MOMOLLbIO CreayoLmnX OLEeHOYHbIX
cpencTs:
CobecenoBaHune, KOHTpoOnbHasa paboTa

MNMepeyeHb 3apaHUM ANA KOHTPOSIbHbLIX PabOThI:
Mpumep 3apaHun ANa KOHTPONbHOU paboTbl Ne1:
BapuaHT 1

1. Onpenenutb akTuBHOCTb °Co (Tco = 5.25 roga) Yepes NATb NET, €CnN B AaHHbI
MOMEHT oHa paBHa 100 mKn.

2. TNoTHOCTb HENTPOHOB C aHeprueit E1= 0,025 3B pasBHa n1 = 10° HelTpoHoB/cM®, a C
aHepruei E2 = 1 kaB paBHa n2 = 10% HelTpoHoB/cM3. MNOTHOCTL MOTOKA KaKMX
HENTPOHOB BonbLue?

3. OnpenenuTb CPeaHIO SHEpruio, koTopas nepepaetca aapy *2C npu ynpyrom
CTONTIKHOBEHUM HenTpoHa ¢ En= 1 MaB.

BapuaHT 2

1. OnpegenuTb Maccy W YAenbHY aKTUBHOCTb O-aKTUBHbIX HyknuaoB 21°Po (Tp, =
138,4 cyr).

2. Unnungpnyecknn AP ¢ GepunnueBbiM OTpakaTenem WMEEeT aKTUBHYK 30HY
cnegylowmx pasmepoB: Bbicota 2 M, pagnyc 1. OueHuUTb BbIUMPbIW 3@ CYET
OepunnueBoro otpaxatensi B 06 beme akTMBHOW 30HbI.

3. OueHntb L HEWTPOHOB B aKTMBHOW 30HE C BOASAHbIM 3amennurenem, ecnu
KOHLEeHTpaumsa 225U no oTHoLLeHuIo K Boae pasHa 1073

Mpumep 3apaHun ana KOHTPOJNIbHOU paboTbl Ne2:
BapwuaHT 1

1. Ckonbko Bbiropaet 23°U u 2°Pu npu nonydyeHun 1 MBT cyT aHeprum B AP Ha
TennoBbIX HENTPOHAX.

2. BBOP-1000 umeetr Nt = 3000 MBT, my = 71.5 n, 1ap = 7000. O6oraiieHne
cBexesapyxaemoro Tonnmea — 3,3%. Onpegenutb CpeaHo rmyounHy BbiropaHust
TONMMBa NPV ABYX UMK TPEX YAaCTUYHbIX Neperpyskax.



3. Kakon Psan MOXHO MCMNONb30BaTb AN NONYYEHUS OOMNONHUTENBHOIO aHepro3anaca
npu padote peaktopa TP Ha mowHOCcTN 70% Nuow?

BapuaHT 2

1. OueHuTb yaenbHOe 3HeproBblaeneHne, npuxoasuleeca Ha 1 1 2%U, B AP Ha
NPOMEXYTOYHbIX HeNTPOoHax (En = 10 kaB).

2. OueHnTb yaenbHbIM pacxod SOepHOro TonnmMBa B TOMSIMBHOM  UUKIEe Mpu
OAHOKpaTHOM MCNosib3oBaHUM oboraweHHoro ypaHa B AP Ttuna BBOP npwu
HayanbHoM oboraweHnn x = 3%, ecnu B oTBane oboraTtnMTenbHOro NPon3BoACTBa
Xors = 0,25%, B npupoagHom ypaHe xu = 0.71%, cpegHsas rnybuHa BbiropaHna B = 30
MBT-cyT/kr

3. [lpwn nycke peaktopa TP po xe = —1%. Kak byaet nameHsTbCs p u3-3a oTpaBneHus
Xe nocne BbixoaHa Ha MOLWHOCTb 80% Nuow?

Mpumep 3apaHun AnNa KOHTPONbHOU paboTbl Ne3:

1. Peaktop TP pabotan Ha mowHOCTN 75% Nuow 60nee 20 cyT. Onpegenutb Apn.n. Yepes
50 yacoB nocne oCTaHOBKW.

2. Kakme gononHUTenbHbIA Psan M COOTBETCTBYIOLLMIA €MY SHEPrO 3anac 1 Bpemsi paboTbl
MOXHO NONYyYnTb nocne HmxkeHns mowHoct BBOP-440 ¢ Nuow A0 50%.

3. B akTtuBHOW 30He 06beMoM 2 M luer = 5 107 HenTp/c, | = 106 c. Hanbonee BepoaTHas
3HEeprust HEMTPOHOB, Bbi3blBatoLlee AeneHune Tonnmea, pasHa 100 aB. OueHnTb Pyer U tyer
MPW Prog = 0,20

YpoBeHb
KpuTtepun oueHMBaHNsE KOMNETEHLNN cchopmmpoBaH LLikana oueHok
HOCTU
KOMMNeTeHLUN
loebiweHHbI Omnu4Ho

MonHoe n rny6okoe 3HaHne yqe6Ho—np9rpaMMHoro YPOBEHb
MaTepuana Ha YpOBHE KONMMYECTBEHHOWN XapaKTepUCTUKM,
BMageHne OCHOBHbIMU MOHATUAMU OUCUUMITMHBI.
CnocoBHOCTb CaMOCTOSATENBHO OTBETUTL Ha
OOMONHUTENbHbBIE KOPPEKTUPYHOLLME BONPOCHI
npenogasaTens.

basosnbiii Xopowo
MonHoe 3HaHWe y4yebHOo-NporpaMMHOro matepuana Ha
OCHOBE Ka4eCTBEHHOW XapakTepucTnkn. CnocobHOCTb ypo&eHb
CaMOCTOATENbHO OTBETUTb Ha AOMNOMHUTENbHbIE
KOpPEKTUpYIoLLME BONPOCHI NpenogasaTtens.

N lMopoeosnili Y0osnemeopumesbHO
3HaHMe OCHOBHbIX MOHATUI, pacCMaTpMBaEMbIX B paMKax ypO8eHb
OaHHOro Kypca.
- HeydoenemeopumersnbHO

3HaHMe OCHOBHOrO NPOrpamMMHOrO Matepuara Ha OCHOBE
PEeHOMEHONOMMYECKON XapaKTepuUCTUKN, JoNycKaloLLlee
norpewHocTn B oTBeTax. CnocobHOCTb CKOPPEKTUPOBATL
OTBET NOA PYKOBOACTBOM Mpernofasarens.

20.2 MNMpomexyToyHana aTrectauma



npOMe)KyTO‘-IHaFl artTectaumda no gucumniimHe ocywecTBnAaeTCcd C NnoOMOLbIO cneayumnx
OUEHO4YHbIX CPpEeOCTB:

CobecegoBaHue No ak3aMeHaLUWOoHHbIM bunetTam

20.2.1. NepeyeHbL BONPOCOB K 3K3aMeHY:

CoCTOsiHME U TEHAEHLUUN Pa3BUTUA SHEPTeTUKN.

YnenbHoe aHepronoTpebtneHue.

MoTeHumnanbHbie BO3MOXHOCTU BO30GHOBMAEMbIX UCTOYHUKOB
AnepHoe TONNMBO 1 ero Ucnornb3oBaHWe B AAEPHbIX peakTopax.

MpenMyLLLEecTBO SAEPHON SHEPTETUKM.

o gk w N e

MpuHuMNUanbHaa cxema s4epHoro peaktopa. duamyeckne npoueccbl B SOEPHOM

peakTtope

Buabl saepHbIX B3auMogeNCTBUN.

8. CeuveHna peakumn. MUKPOCKONMUYECKNE U MAKPOCKOMMYECKMEe ceveHuss. DPusmyeckun
CMBbICIT.

9. 3aBUCUMOCTb CEYEHMN OT IHEPTUN.

10.PasgeneHune HEMTPOHOB MO 3HeprusiM. NoHATne 06 3HepreTMYeckoM CrnekTpe HEMTPOHOB
B peakTtope.

11.Kputndeckoe, HagKpUTUYECKOE, NOAKPUTUYECKOE COCTOAHNA peakTopa.

12 .Kputnyeckas macca.

13.YpaBHeHune H6anaHca TensIoBbIX HENTPOHOB.

14. 3P eKTUBHBIN KOIDDULNEHT pa3MHOXEHUS HENTPOHOB. 3amMeanuTenn.

15.TpeboBaHusi, npegbsBnseMble K 3amegnutento. 3amegndawowias CrnocobHOCTb.
KoahdpmumeHT 3amegnenus.

16.XapakTepuCcTuUKkn 3ameasimTenen.

17.MoHATHe o peakTnBHOCTW. [Nepuog peaktopa.

18.3aBucMMOCTb nepuoga peaktopa OT BPEMEHU KU3HU  MOKOMEHUS HEWTPOHOB.
3anasgbiBaloLme HEUTPOHDI.

19.MpeaLwecTBeHHNKN 3anasabiBaroLLMX HENTPOHOB. [lonsa 3anasgbiBaroLLNX HENTPOHOB.

20.CpegHee BpeMs XU3HU 3anasabliBalolLmx HEMTPOHOB.

21.lNoHATME O MTHOBEHHOW KPUTUYHOCTU peakTopa.

22.BbiropaHue Tonnmea. 3anac peakTMBHOCTM Ha BbiropaHue TOnnmBea.

23.mybuHa BbiropaHunsa saepHoro Tonnmea. Kamnanus peakrtopa.

24.lllnakoBaHue n oTpaBneHne peakropa.

25.BocnpounsBoacTteo sgepHoro tonnuea. NoHATME O KoadhpuumeHTe BoCnpomsBoacTBa U

BpeMeHW YABOEHMUSI.



26.MepBbI KOHTYpP, ero oCHoBHble KoMMoHeHTbI: 'LIH, K[, naporeHepaTtopsl, MUT.

27.MpuHumn  paboTbl naporeHepatopa, obecneyeHne 6e3onacHOCTM nNpwU  paspbiBe
TennoobMeHHbIX TPYOOK.

28.Cuctembl 6esonacHoctn, CBPK, AKHI1. OcHoBHble perynatopbl MOLWHOCTU, NPUHLMMbI
nX PYHKLMOHMPOBAHUS.

29.Bo3MOXHOCTb yripaBneHus peaktnsHocTbto, OP CY3, 6opHoe perynuposaHue.

30.PerynupoBaHue paboTbl ASP B aBapUNHbLIX peXnmax, CBsA3aHHbIX C HEKOHTPONMPYEMbIM
pa3roHOM MOLLHOCTU peakTopa.

31.06wue ceeaernus o6 ACY ASC.

32.IMo aHeprm HENTPOHOB, NPOU3BOAALLMX AeSeHne.

33.MMo cnocoby pasmelleHnst ToNnNMBa 1 3ameannTens.

34.1M0 KOHCTPYKTMBHOMY McnosiHeHuto. Mo Buay TennoHocutend. o HasHavyeHuto.

35.TpeboBaHNA K KOHCTPYKLMM aKTUBHOW 30HbI U €e XapakTepucTukn. TpeboBaHus K
MaTepuanam, UCNnosfib3yeMbIM B OpraHax yrnpaBfeHus 1 3almThbl peaktopa.

36.6bop 1 ero xapakTepuCTUKM Kak NorfoTUTENS B CPaBHEHUN C APYTMMN MaTepuanamu.

37.TennoHocutenu. TpeboBaHus, NpeabsaBndemMble K TENAOHOCUTENSM S4EPHOr0 peakTopa.
Bopa kak TennoHocutens. CBoncTBa BOAbl.

38.0OpraHunyeckue TennoHocutenu. CBoOMCTBa OpraHMYecKnx TeNOHOCUTENEN.

39.2KugkomeTtannuyeckme TENSIOHOCUTENNMW. CeovicTtBa XaKoMeTananmyeckmnx
TenrnoHocuTeneun.

40.la3oobpasHble TennoHocutenu. CBoncTea rasaoobpasHblx TENSIOHOCUTENEN.

41.TonnueHble MaTepunansl. TpeboBaHus, NpeabaBnsemMble K TONSIMBHbIM MaTepuanam.

42 MeTtannuyeckoe TOMMBO W ero xapaktepuctukn. OkKucHoe TOMAMBO U €ro
XapakTepUCTUKH.

43.KapbugHoe TonnmMBo 1 ero xapakTepuctuku. [incnepcHoe Tonnmeo, ero npenmMyLiecTsa u
HeJoCTaTKu.

44 KOHCTPYKUMOHHbIE  MaTepuanbl  sgepHoro  peaktopa. OcHOBHble  TpeboBaHus,
npeabsBrseMble K KOHCTPYKLNOHHBIM MaTepuanam.

45.LlnpkoHnin. XapakTepucTukM, [OOCTOMHCTBA M HeOoCTaTKM €ero UCnonb3oBaHus B
aKTUBHbIX 30HaX PEaKTOpOB.

46.AyCTEHUTHbIE HepXaBellme cTanu. XapakTepucTuku, LOCTOMHCTBA W HeOoCTaTKu
NCNONb30BaHWs B aKTUBHbIX 30HaX PeaKkTOpOB.

47.[lencTBue peakTopHbIX U3Ny4YeHU Ha MmaTepuarnsi.

48.CepuiiHbin agepHbii peaktop BBOP 1000 (PY B-320). OCHOBHblE TEXHUYECKME OaHHblE
peaktopa. Cxema UMpKynauMmM TENNOHOCUMTENS NEepBOro KOHTypa B KOpryce peakropa.

KOHCprKLl,VIFI N Ha3Ha4YeHune Koprnyca, WaxTbl ONOpPHbIX CTaKaHOB, rPaHEHOro nodca u



BbIFOPOOKN. XapaKTepuUCTUKU aKTUBHOW 30Hbl. KapTtorpamma. [leperpyska Ttonnuea.
OcTaTo4HOe aHeproBblaesieHme.

49.KoHCTpyKUumA n XapaKTepuCTUKK TennoBblAeNaLWwero aremeHTa (TBan),
TennosbigenstoLlen céopku (TBC).

50.XapaKkTepuCTUKN KOMMIEKCca KacceT B sAepHOM peaktope. [Nornotutenu, ucnonb3yemble
8 BBGP 1000.

51.KoHcTpykums knactepa CY3 1 cTepXHen BbiropatoLero nornoTuTens.

52.KoHCTpyKUMS M HasHayveHue Onoka 3awmntHblx Tpyo (B3T), BepxHero 6noka, KpbILWKK
peakTtopa, HasHauyeHne 6eTOHHOW WaxTbl peakTopa.

53.Peaktop PEMK 1000.0OcHOBHbIE TeXHUYeCcKkue xapaktepuctuku. OBwmin BMA peaktopa.
OcHoBHOe ob6opygoBaHve. Cxema [OBWXEHUS TEennoHOCUTENs 4epe3 peakTop.
KoHCTpyKkumst  TexHonormdeckoro kaHana (TK), TennoBbligensowero afeMeHTa,
TennoBbIAENsaLWEn YacTn TexHonornyeckoro kaHana (TK).

54.YcTaHOBKa TEXHOMNOIMMYECKOro kaHana B rpacputoBon knagke. KOHCTpyKums rpadputosomn

knagku. HasHayeHue un KOHCTpyKuusi cxem «C», «OP», «Jl», «O», «E», «3», «KX».

HasHauyeHne nnNnMTo4YHOro HacTuna.

55.Peaktopbl Ha ObICTPbIX HEWTPOHAaX.

OcobeHHoCcTH

neTneBon W UHTErpanbHOW

KOMIMOHOBKU MNMepBOro KOHTypa peakTopoB C HAaTPUEBbLIM TEMJTIOHOCUTETIEM.

56.KoHCcTpyKumn BHYyTpupeaktopHoro obopygosanus bH 350, BH 600.

57.TennoBblaensaoWNA 3NEMEHT, TennoBbigenstowas cbopka. AKTMBHas 30Ha peakTopa,

30Ha BOCNpon3BoaCcTBa.

58.MMepcnekTnBHbIE NpoekTbl ADP. HanpaBneHusa pa3BuTtus peakTopHbIX cucTem. PeakTopbl

BB3P nosbilweHHOM 6e3onacHOCTW.

59.Mpoekt BPECT. NccnepoBaHnsa B 060CHOBaHWE NPOEKTHbIX peLueHnin AJY.

YpoBeHb
Kputepumn oueHnBaHnsa KoMneTeHumm cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUUn
lNoebiweHHbIl Omnu4Ho

MonHoe n rnybokoe 3HaHue yqe6Ho—np9rpaMMHoro ypO8eHb
MaTepuana Ha YpPOBHE KONMYECTBEHHOWN XapaKTepPUCTUKM,
BMageHne OCHOBHbLIMUW MOHATUSAMU OUCUUMITVHBI.
CnocoBHOCTb CaMOCTOATENbHO OTBETUTL Ha
OOMONHUTENbHBIE KOPPEKTUPYHOLLME BONPOCHI
npenogasaTens.

ba3zoenlili Xopouwo
MonHoe 3HaHWe y4yebHO-NporpaMMHOro matepuana Ha
OCHOBE Ka4eCTBEHHOW XxapakTepucTnkn. CnocobHOCTb yposeHb
CaMOCTOAATENbHO OTBETUTb Ha LOMOMHUTENBHbIE
KOpPEKTUpYIOLLME BONPOCHI NpenogasaTens.

. lNopozosnlli YOoenemeopumesibHO
3HaHMEe OCHOBHbIX MOHATUI, pacCMaTpMBaEMbIX B paMKax ypO8eHb
OaHHOro Kypca.
- HeydoenemeopumesnbHO

3HaHMe OCHOBHOIO NPOrpamMMHOrO Matepuarna Ha OCHOBE




EeHOMEHONOrMYECKON XapaKTepucTMKn, JonycKalLLlee
norpeLLHocTn B oTBeTax. CnocoOHOCTb CKOPPEKTMPOBaTb
OTBET MOA PyKOBOACTBOM npenogasaTens.

OlK-2

CnocobeH NMPUMEHATb COBpPEMEHHbIE METOAbI NCCIleAO0BaHNA. OUEHNBATb U NPEeACTaBNATb

pe3ylbTaThbl Bbl NOSTHEHHON p860TbI

I'Iepequb 3agaHun onga NpPOBEPKU Cd)OpMI/IpOBaHHOCTI/I KOMnNeTeHunn:

1.

2.

3.

9.

Kakune yactuubl Bbi3biBaloT geneHune agep U-235 B agepHbIx peaktopax?

1) 9neKkTpoH, 2) HEUTPOH, 3) NPOTOH 4) fenTepun

Kakune 13 nepeyncneHHbIX HxKe BeLecTB 0ObIYHO MCMONb3YHTCA B SAEPHbIX peakTopax

B KayecTBe aaepHoro roptodero? 1) kagmui 2) ypat 3) 6op 4) rpacput 5) Boga

Kakon peaktop BblpabaTtbiBaeT 60nblUe S4epHOro TONNMBa, Yem notpebnsaeTt?

1) ypaHo-rpauToBbIV 2) peakTop Ha ObICTPbIX HEUTPOHAX 3) peakTop Ha MeaSIeHHbIX
HenTpoHax 4) BOOO-BOASHON peakTop

Kakue BewecTBa sBRSOTCA 3aMeanMTensamMm B S4epHOM peakTope Ha TEeNnoBbIX

HenTpoHax? 1) YpaH 2) UmpkoHuin 3) Bopa 4) Kagmuii

UTto Takoe saepHbIn peakTop? 3TO YCTPOMUCTBO, B KOTOPOM...

1) ocyuwlecTBnsieTCA ynpaBnsiemas LenHasa peakuus AeneHus Tskenbix aaep

2) apepHas aHeprus npespallaeTcs HENOCPEACTBEHHO B ANIEKTPUYECKYHO

3) npoucxoguT ynpasrsieMbli CUHTE3 NErknx aaep

4) nponcxoauT ynpaBnsieMblil a-pacnag aaep

Kakon n3 MHOXUTENEN HE BXOAUT B KOIMUUMEHT pasMHOXEHUS HEUTPOHOB B S4EPHOM

peakTope Ha TENNOBbIX HEMTPOHAxX BeCKOHEeYHOro pasmepa?

1) apheKTUBHbBIN BbIXO4 HENTPOHOB HA OAMH 3aXBaY€HHbIN HENTPOH B TONSMBE

2) KOA(PPUUMEHT pasMHOXEHMUS Ha BbICTPbLIX HEUTPOHAaX

3) KO3I(PULMEHT NCNONBb30BAHUS TENSOBbLIX HENTPOHOB

4) ko3phULUNEeHT pa3MHOXEHUA Ha TeNJOBbIX HEUMTPOHAaX

EOvHULBI n3amepeHns NNOTHOCTM NOTOKa HEUTPOHOB

1) HewnTtpoH/(cm?*c); 2) HentpoH/cm? 3) HenTpon/c 4) Hentpor/(cm3*c)

EonvHULbBI namepeHuns Bo3pacta HEUTPOHOB:

1) M>2)MnH 3)c4) m

Kakoi 13 npoayktoB aenenuns aaep 23°U oTHOCUTCS K OTpaBUTENSAM SOEPHOro peaktopa?

1) 13%Xe 2) %1zr 3) Mo 4) ¥'Cs

10.Kakasa xapakTepucTuka He OTHOCUTCS K NPOLIECCY OTPaBeHns AepHOro peakropa

KCEHOHOM?

1) manoe ce4yeHue NOrnoLweHnsa TeNnNoBbIX HEUTPOHOB

2) ObICTpOE AOCTMXXEHME PABHOBECHOWN KOHLEHTPALMN KCEHOHA, NpuMepHo 3a 30-40
Yyacos

3) yBenuyeHue oTpaBreHUs NOcre OCTaHOBKM S4EePHOro peaktopa

4) BpeMeHHOoe yBeriMYeHne Unmn yMeHblUeHe peakTMBHOCTU, 0ByCrnoBneHHoe
N3MEHEeHNEeM KOHLEHTpaLnn KCeEHOHa

11.[Ans saepHoOro peakTopa Ha TEMMOBbIX HEMTPOHAX NOTepPs peakTUBHOCTU 3a CYET

OTpaBriEHNA KCEHOHOM UMEET BUA

1) p=-6W, rge © - kKoadhpnUMEHT UCNONb30BaHUA TENNOBbIX HEUTPOHOB, W —
OTHOLUEeHME KOJNIM4ecTBa MOrfoLweHNn B NornoTuTene K Konm4yecTtBy
NOrnoLweHnn B TONNuBe




2) p=+tOW, rge © - KOaPPULMEHT NCNONBb30BaAHUSA TENSOBbLIX HENTPOHOB, W —
OTHOLLEHME Konn4yecTBa NornoLweHnn B NornoTuTene K KonmyecTsy NOrmnoLweHnn B
Tonnmee

3) p=-OW, rge © - Koa(pPUUNEHT NCNONb30BaHNS TEMNOBbLIX HeNTpoHoB, W —
MOLLIHOCTb peakTtopa

4) p=-6W?, rae © - kK0apPULMEHT UCMONb30BaHNSA TENOBbIX HEUTPoHOB, W —
OTHOLLEHME Konn4yecTBa NornoLweHnn B NornoTuTene K KonmyecTsy NOrmnoLweHnn B
Tonnmee

12.MpomeTuneBbIN NpoBas — 3TO

1) yMmeHblUeHMe 3anaca peakKTMBHOCTU peaKTopa npu HakonneHuu camapus nocne
OCTaHOBKU ilepPHOro peakTtopa He TensoBbIX HEUTPOHaX

2) yMeHblUeHWe 3anaca peakTMBHOCTU peakTopa Npu HakoMfeHnn camapus nocne
OCTaHOBKM Si4€PHOro peaktopa He BbICTPbIX HEUTPOHAaX

3) yBenuyeHue 3anaca peakTMBHOCTU peakTopa Npu HaKoMfeHnn camapusi nocre
OCTaHOBKM Si4€PHOro peaktopa He TensnoBbIX HENTPOHaX

4) yBenuyeHue 3anaca peakTUBHOCTU peakTopa Npy HaKoMnfeHnn camapusi nocre
OCTaHOBKM Si4€PHOro peaktopa He BbICTPbIX HEMTPOHaX

13.ApepHbIn peakTop NOAKPUTUYEH MPU YCITOBUN:

1) peaktTMBHOCTb p <0, KO3pPULMEHT Pa3MHOXKEHUA HENTPOHOB K:5¢¢<0;

2) peakTuBHOCTb p =0, KO3 PUUNEHT PasMHOXKEHNS HEUTPOHOB Kispg<0;

3) peakTnBHOCTb P >0, KOAPPUUMEHT Pa3MHOXKEHNS HENTPOHOB Kragpg>0;

4) peakTuBHOCTb P =0, KOAPPULMEHT Pa3MHOXEHNA HENTPOHOB Kapp=0;

14.dn3n4ecKnin BeC KOMMNEHCUPYIOLLEro CTEPXKHSA — 3TO

1) peakTMBHOCTb, KOTOPYIO MOXET CKOMNEHCUpPOBaTb KOMMNEHCUPYIOLLUUIA
CTepXeHb NpuU BBeAEeHUM B aKTUBHYIO 30HY UMK BbICBOOOAUTL NpU noabemMe U3
aKTUBHOM 30HbI

2) BeC KOMMNEHCUPYHOLLEro CTEPXHS

3) AnvHa KOMMEHCUPYIOLLErO CTEPXKHSA, BBEAEHHAA B aKTUBHYIO 30HY peakTopa

4) 06BEM KOMMEHCUPYIOLLETO CTEPXKHSA

15.ina ynpaBneHus peakTUBHOCTbLIO B peakTope Ha TernnoBbiX HENTPOHaX B BOAHOM

TennoHocuTene N3MeHsT KOHLEHTpauMIo:

1) BOopHOW KMCROTbI

2) ConsiHoM K1CnoThl

3) Okcupa 6opa

4) bpomunga HaTpus

1. Ckonbko Heobxoanmo AoObITb NPUPOAHONO ypaHa, YTobbl nonyynTs 1 T oboraleHHoro
ypaHa c oboraiieHnem 2 % npu cogepxaHum B otBasnibHoM Tonnuee ypaHa 0,25 %?
OTteT: COOTHOLLEHME MEXOY MaccamMu NPUPOAHOro ypaHa n oboraleHHOro MMeeT BUA:

X_X()m6
m, =my’ —— rge X

- coAepkaHve 0TBanbHOro ypaHa, X, - UCXoaHoe
X, —X
[ [&

ome
me

copgepxaHue ypaHa-253 B npupogHOM ypaHe, X - oboralleHve ypaHa. Torga
2-0,25
0,71-0,25

163 T

2. Ckonbko BbiropaeT 22°U u 2%°Pu npu nony4yeHumn 1,2 MBT * cyT aHeprum B saepHOM
peakTope Ha TENsoBbIX HEMTPOHaXx?



OrteeT: Mpu genexHun ogHoro aapa 25U unn 23°Pu BbiaenseTcsa aHeprmsa npuMepHo 200
MaB=3,7-10% MBT-cyT, TO Ans nonyy4eHns 1 MBt-cyT HyXHO pasgenuts 2,7-10%
s4ep, a ckevb B (1+«) pas, rae o - OTHOLIEHNE CEYEeHUN pagmaunoHHOro 3axeaTa
HEeWTPOHOB U AeneHus. Toraa Macca Aensuerocs Hyknuaa pasHa 2,7-10 (1+ a) AN ,

r. MoacTasnas 3HavyeHUsa maccoBoro ymcna A m =0,17 ana U n « =0,42 gna
23%9py, nonyyaem 1,23 r ypaHa u 1,52 r nnyToHuS.

. Kakoe konunyectBo 2*°U pasgenutca 1 npespatutcs B 236U 3a 1 rog paboTbl a4epHOro
peakTtopa Ha TENSOBbIX HEMTPOHaX Ha MowHocTn 150 MBT?
OtBeT: 3a oauH rog paboTbl Ha mowHocTn 150 MBT pasgenuntcs

m,,, =1,05-150-365=57,7 kr **U . Konnyectso BbiropesLuero U

m,,. =1,05-(1+0,17)-150-365=67,2 kr “*°U. B pesynbTaTe paAnaLMoHHOro 3axBaTa B

8ble

236 npeBpaTuTtcsa 67,2-57,7 = 9,7 kr

. $loepHbI peakTop Ha TennoBbIX HENTpPoHax BbipaboTtan 2*10° MBT*y Ha MowHocTH 50
MBT. OnpegenuTb CKOPOCTb BbIFOPaHNA ypaHa 3a eANHULY BPEMEHM.
OtBeT: AgepHbin peakTop paboTtan B TeyeHmne t=Q/ N =4000 4. 3a 310 Bpems

Bbiropeno m =1,23-2-10°/24 =10, 2 xr ypaHa. CKOpoCTb BbiropaHusi Npu paboTe Ha

6ble

cTauMoHapHOM MOLLHOCTM paBHa M, /t=2,55r/au=0,71 mr/c

. $lnepHbIi peakTop ¢ NepBoHavanbHoN 3arpyskoi 3 T ypaHa, oboraiieHHoro ao 2 % 23U,
BblpaboTan 4,1*10° MBT*4. OnpenenuTb rmyGuHY BbiropaHus ypaHa.
OteeT: m_  =0,051-4,1-10° = 21 xr, rae 0,051 npeacraBnseT yaenbHbI pacxod Tonnuea.

6ble

CnepoBaTtenbHo, rnybuHa BbiropaHusa no ypaHy pasHa z=21/3= 7 kr/T. [pwn 3arpy3ke 3 T
ypaHa c oborawieHmem 2% macca gensiwerocst u3otona coctaBnsieT 0,02-3-10° =60 kr.
Taknm obpasom, rnybuHa seiropaHus z0 coctasnseT 35%.

. OnpepgenuTtb rnybuHy BoiropaHunsa Tonnuea B BBOP-440 3a 300 adh.cyTok paboTtbl npu
HavanbHou 3arpyske 23°U 1028 kr (Bcero Tonnmea 42 TOHH)
OtBeT: Macca Bbiropesliero tonnmesa m, , =1,23-1375-300 = 507,38 kr, rnybuHa

BbiropaHus ypana z= 507,38/42 = 12,08 kr / 1, z0=m,,, / m,,,. =507,38/1028 =0, 49 = 49%

. OueHnTb yaenbHbI pacxod SAepHOro ToNnMBa B TOMAMBHOM LMKITE NPY OOHOKPaTHOM
ncnonb3oBaHMn oboraleHHOro ypaHa B aaepHbIX peaktopax Tuna BBOP npu
HavanbHoM oboralieHun 3%, ecnun B oTBane oboratutensHoro npounassoactea 0,25%, B
npupogHom ypaHe 0,71%, cpegHsasa rnybuHa BeiropaHus ypaHa 30 MBT*cyT/kr, KN4 ASC
30%

OTBeT: YaenbHbI pacxoq a4epHoOro Tonnmnea

1 X=X Nt MBr-
q, = ome___ T B= Q = L CyT, rae B - rmybuHa BbiropaHus, n
24Bn X, —X,,, KBTxug m m T

ome monaueda monjiusa

- KIMA ycraHosku, X, - COAepXaHne OTBarbHOMoO ypaHa, X, - ICXoQHoe coaepxXaHue

ome

ypaHa-253 B NpupoaHOM ypaHe, X - oboralweHne ypaHa.
T T

_ 1 3,0-0,25 r _28.10° ~670
24.30-0,30,71-0, 25 xBrxyu MB1Xxy4 MBt1xy

du



8. Kakoii npoueHT 238U moxeT GbiTb UCMONb30BaH B NPUPOAHOM ypaHe npu paboTe
SAEPHOro peakTopa Ha TEMOBbIX HENTPOHAX, MMELEro KO3 NUNEHT
BocnpoussoacTtea 0,87

OteeT: Mpu BbiropaHun m? >

6ble

Pu-239 — KB . mU—235 KB

6ble 6ble

U-235

6ble

Kr oBpasyeTca NiyTOHWUIA, Maccon m

- KO3(PPMLMEHT BOCNPOM3BOACTBA, KOTOPbIN Bbiropas Aaet KB?-m NAYTOHUS U T.A.

Mpy coBMeCTHOM BbiropaHunm 23U 1 23°Pu cymmapHo BbiropaeT
mU—235

miY =m % L KB-m 2 + KB? -my 2 ... =~ =5mY"?* 13 3TOro BbIropeBLUEro
bl 2 bl 2 1_ KB bl
TOANMBA HAa BT NYH Moux uTCS mPu _ mPU7239,U7235 _ mY-23 _ KB U-235 __ 4mU7235
o a Ha op oe npuxogutc ebiz | eble b1z - 1- KB Wewe T 6bl2

Ecnv npeanonoxuTb, 4To BbiropaeT Bech 23°U, cogepaluuniicsl B NPUPOAHOM ypaHe B
konuyectee 0,7%, TO Npy 3TOM Ucronb3yeTcs Takke 28U (nocne npespalleHns ero B
239py) B konmyecTBe 4-0,7% =2,8%. Takum 06pas3oM, MOXeT ObiTb Ucronb3oBaHo 0,7%

235U " 2,8% 238U

9. B peakTope-pa3MHOXuTENE, UMetoLLEM KoaddunumeHT Bocnpomssoactea 1,5,
3arpy>keHHoe TOMnMBO Maccon m, Bbiropaet 3a 5 net. Yemy paBeH rofoBovi NpUpocCT
Tonnuea?

OTBeT: HakonneHne BTOPUYHOro Tonnmea 3a 5 net cocrasnsetr m=KB-m; =1,5m,.

m-m, KB-m,—m,
mO mO

MpupocT 3a 5 net paBeH =KB-1=0,5=50%,4T0 cocTtaBnser

50/5=10% B rog

10.Ckonbko 2°Pu o6pasyeTcs 3a rog pabotsl AOC, nmetoLlein KoadULIMEHT
BocnpoussoacTtea 0,67
OtBeT: M3 TabnnyHbIX AaHHbIX U3BECTHO, YTO yAENbHbI pacxos NepBMYHOro TonvMea Ha
ASC paseH 0,18 r/(MBT*4), To ecTb Ha 1 MBT*4 nony4yaemMomn 3neKTpnu4eCcKomn aHeprnm
obpa3syetca 0,18-239/235=0,11r 2*°Pu, 4To 3a rog pabotbl ASC aacT maccy nnyToHUs

239py, pasHyto 0,11*500*7000 = 385 «r, npu y4eTe, 4To ASC paboTaeT 7000 Yacos 3a
roq.

11.BbICTpbIN AAEPHBIN peakTop C NITYyTOHMEBbLIM LIMKNOM UMeeT KO ULNEHT
BocnpoussoacTea 1,5, anektpuyeckas mowHocTb 1000 MBT, KI[ 40% v paboTtaeT B
TeyeHme roga 7000 4. Ckonbko NNyTOHMS HapabaTbiBaeT S4epHbIN peakTop 3a rog?
OTtBeT: Tennosasi MoLWHOCTL sigepHoro peaktopa N =1000/0,4 =2500 MBr .

OHeprosbipaboTka 3a rog Q = 2500-7000=17,5-10° MBt-4/r, Macca BbIrOpeBLIEro

TonnuBa m_ =0,063-17,5-10° =1650 kr/rox . Takum 06pa3om, AOMONHUTENbHAsA

6ble

HapaboTka HoBoro TonnmBa 1650 — 1100 = 550 «r.

12.AnepHbin peakTop HapaboTtan 50000 MBT*4. Ckonbko wnakoB (6e3 yyeta 236U)
HaKOMWIOCb B aKTUBHOW 30HE?
OtBeT: m =1,05-5-10"/24=2,2 xr

13.0u€eHNTb OTHOCUTESBbHYIO NMOTEPIO HEMTPOHOB B LUMAKax Afs YeTblpex SaepHbIX
pPEeakToOpOB C Pa3fnnYHbIM CMEKTPOM HEMTPOHOB nocne aenenunsa 10% tonnuea. OHeprus
HENTPOHOB, NpoM3BoaALWmMX aeneHne, pasHa 0,025 aB. OTHoLweHnEe ceyerHuns



mon

> " =14,5, OTHOLUEHWIE CEYEHMUil
(o)

a

pagnaumnmoHHOro 3axaaTta HEMTPOHOB K CEYEHUIO AeneHuns saep Tonnuea o = 0,17
OtBeT: NockonbKy Npu AeneHumn Kaxaoro sapa obpasyeTca B cpegHeM ABa OCKOSKa, TO
nocne genexnusa 0,IN, ﬂnep/CM3 KOHUEeHTpaums wnakos dyaeT B 2 pa3a 6onblue

2-0,IN

nornoweHnd HeVlTpOHOB B TOrmMBee 1 B WJ1akax

anep/em®. [py NNOTHOCTM NOTOKa HeWTpoHoB @ B LuNakax 6yaeT normnoLaThbes

mon

®o“N, =do™-2-0,IN

n

HeﬁTp/(CM3 -c) , @ B TOMNMBE, KOHLIEHTPaLNSA KOTOPOro

ymeHbLlumtca Ha 10%, 6yaet nornowatseca ®o,”"0,9N,

n

HeHTp/ (CM3 -c). OTHocuTenbHasn

notep4 HeﬁTpOHOB B LWWakKax coCTaBuUT

DN 1 1
- — = — . MMoACTaBNAS YUCHEHHbIe
OGN, +D5""0,9N,_ o o
1+9 25 1+9(1+a)
20, 20,

3HayeHus, nonydnm 0,9%

14.0OueHUTb OTHOCUTENbHYIO NOTEP HEMTPOHOB B LUMaKax Ans SAepHOro peakropa Ha
HelTpoHax nocne aenexHus 10% Tonnuea. AHeprus HEMTPOHOB, MPON3BOASALLNX
Aenexue, pasHa 10 kaB. OTHoLLeHMEe ceyeHnst MOrMnoLEeHNsl HETPOHOB B TOMIMBE U B

mon

Lunakax Zf—“” =7,8, OTHOLUEHNE CEYEHUI PaaMaLIMOHHOIO 3axBaTa HENTPOHOB K
(o)

a
ceyeHuto genexHnsa sgep tonnuea « =0,35
OTteerT: [NockoNbKy Npu AeneHnn Kaxxaoro sapa obpasyeTcst B CpegHEM 4Ba OCKoska, TO

nocne aenexus 0,IN  snep/cm® KOHLEHTpaUWsa wnakos byaeT B 2 pasa 6onblue
2-0,AN

mon

anep/cm’ . [py NNOTHOCTM NOTOKA HEWTPOHOB @ B LuNakax 6yaeT nornowlaTbes

mon

®o,'N,, =Do”-2-0,IN HeﬁTp/(CM3 -c) , @ B TONNMBE, KOHLEHTpaLunsa KOToOporo

n

yMeHbLUnTCs Ha 10%, 6yaeT nornowatbest ®c"0,9N,  weiitp/ (CM3 ~c). OTHOCUTENbHAas

n

noTepsi HEUTPOHOB B LUAKaxX COCTaBUT

®o'N,, 1 1
. = — = — . MMoACTaBnsAsA YNCHEHHbIe
®o'N,, +Dc""0,9N, o, o
1+9 uin 1+9(1+a) win
2Ga 20

a

3Ha4veHus, nonyyum 1,1%

15.0u€eHNTb OTHOCUTESNbHY NOTEPK HEMTPOHOB B LUMAaKax ANa S4epHOro peakTopa Ha
HenTpoHax nocne genexHna 10% Tonnuea. QHEPrna HEMTPOHOB, NPOU3BOAALLMNX
aeneHne, pasHa 1 MaB. OTHOLWEHME ceYeHNs NOrnoLEeHNs HEUTPOHOB B TONSMBE U B

mon

fw =14,4, OTHOLIEHNE CeYeHU paanaLoHHOro 3axBaTa HEMTPOHOB K

a

ceyeHuo geneHuna agep tonnmea o =0,08

LLnakKax

20



OTBeT: NockonbKy Npu AeneHnun kaxxaoro sapa obpasyeTcs B CpejHeEM iBa OCKOrKa, TO
nocne genenust 0,IN  snep/cm® KOHLEHTpaLUWs LWnakoB 6yaet B 2 pasa 6onblue

2-0,IN _ sanep/cm’. [pn NNOTHOCTM NOTOKa HEWTPOHOB @ B LuNakax 6yaeT nornowarbes

mon

®o“N, =dc™-2-0,IN

n

Hefnp/(CM3 -c) , @ B TOMNMBE, KOHLIEHTPaLNSA KOTOPOro

ymeHbLlntca Ha 10%, 6yaet nornowatsesa ®o,"0,9N, — weiTp/ (CM3 -c). OTHocuTenbHas

n

nortep4 HeﬁTpOHOB B LWJTakax COCTaBUT

DN CDG(; '\frxo N 1 — = ! — . [NoacTaenas YncneHHble
O, +®do ) (o) O
a win a mon 1+9 au” 1+9(1+a) f

20, 25

3HayeHwus, nony4nm 0,7%

16.C KaKoW CKOPOCTbIO pasneTalTcs B MOMEHT AeNeHns 0CKoNkK 23°U npyu cMMMeTpUYHOM
genexHmn?
OtBeT: Byaem cunTath, YTO BCA SHEPrus, Bbiaensemas B geneHun aapa 23U, pasHas
200 MaB, pacnpegensieTcst Mexay OCKOfIKamm ¢ MaccoBbIM Yncnom A=118, NOpoOBHY.

CKOpOCTb OCKOfKa paBHa u=\/2E = c\/ 2E2 =3-108M/64/M ~1,27-10°m/c
Am Amc 118-940M»5B

17.CKOnbKO HYXHO pasaenuTtb 23°U, 4ToGbl NONYYNTL SHEPIrU0, COOTBETCTBYOLLYIO 1 T
BellecTBa?
OTtBeT: JHeprus, cooTBeTCTBYOWAA 1 I BellecTBa paBHa

E =mc? =9-10" Jorc =56,2-10® M>B . YunTbiBas, 4To Npu AENEHUn 04HOro aapa ypaHa
Bblaensetca saHeprus npumepHo B 200 MaB, moxHO HanTn Yncno sgep ypaHa

25 23
:M=28,1-1023 anep , Macca m; =N, /N,-M, = 28,110

N b
v 200 6-10%

235=1100 r=1,1 xr

18.Ckonbko anbga-pacnanos npovcxoaut B 14 B 1 1 2%8U? Mepuop nonypacnaga no
OTHOLLEHUIO K anbda pacnagy 4,5 mnpa ner,
OtserT: 4,6.10%°

19.0npenenntb KONMYECTBO AEMNEHUN N NOrnoLweHnin 6e3 geneHus 3a 1 ¢ B paaMmHoXaroLen
cpene c 2*°U, rae nnoTHOCTb TENNOBbIX HEWTPOHOB paBHa 108 HeliTp/cm3, a
KoHUeHTpauusa Tonnuea 5*10%8 anep/cm3? Ceverne nenexuvs aaep 2*°U paBHo 582 6H,
ceyeHne paguaumnoHHoro 3axeata 101 6H

OTBeT: CKOpOCTb TENMOBbLIX HEMTPOHOB cocTaBnseT v =2,2-10° cm/c, KONNYECcTBO
AeneHvn onpegensertcs kak nuo, N, =10°-2,2.10°-582-10 -5-10" =6,4-10° pen/(c*cmd).

KonunuecTBo nornoLyeHwnii 6e3 aenenns 235U pasHo 1,1-10° norn/(c*cmd)

20.B aKkTMBHYI0 30HY SiIEPHOr0 peakTopa B FOMOreHHOWM cMecu 3arpyxeHbl 23°U n
samennuTens °Be. OTHolweHWe Ynicna saep ypaHa k 6epunnuio coctasnset 0,4 %.
OnpegennTb OTHOLLEHME Macc TONNNBA U 3aMeannuTens.

OTBeT: [1ns BEWEeCTB B rOMOr€HHON CMECK KONMYECTBO Aaep



N Ezg-%, N, - uncno Aeoraapo. OTHOLLEHWE Macc ypaHa k 6epunnmio cocTaBuT
m Ny A :0,004.§ = 0,104 =10, 4%
mBe NBe ABe 9

21.ApepHbin peakTop pabotaeT Ha mowwHocTK 5 MBT. NoTepst HENTPOHOB B pe3yrnbTaTe
nornoweHns 6e3 geneHuns coctaBnsieT 45 %. CKonMbKo HENTPOHOB BbINIETAET 3a
npeaernbl akTMBHOW 30HbI?
OTtBeT: /3 kaxablX NpUMEpPHO 2,5 HENTPOHOB, POXAALMXCA NPU AeneHun sapa ypaHa,
OQVH pacxogyeTcs Ha nogaepxaHue uenHon agepHon peakuun: 0,45-2,5=11 -
nornowaetca 6e3 genenua n 2,5 — (1,0+1,1)=0,4 HenTpoHa, TO ecTb 16 % BbiNeTaeT 13
aKTUBHOW 30HbI. [1pn paboTe aaepHoro peaktopa Ha MmowHoctn 5 MBT npoucxogut

3,1-10°.5-10° =1,6-10" penl/c, Tak kak 1 kBT cooTBeTcTBYyeT 3,1-10° pen/c.

CrnepnoBaTenbHO U3 akTUBHOM 30HbI BbineTaeT 1,6-10" 0,4 =6,4-10" Hentp / C.

22.Ha cKonbKo NpoLeHTOB YBENNYMBAETCS KONTIMYECTBO AENEHUS B KaXKOOM O4YepegHOM
nokosieHun npu peaktnsHoctn +0.0037?
OtBeT: Ha 0,3 %

23.0npegenuTb BO3pacT HEMTPOHOB B SSAEPHOM peakTope € rpadduToBbIM 3aMennnTenem
npu aHeprnumn HenTtpoHoB 10 3B.
OtBeT: 14 c™m

24.0npenenntb KO3 OULUMEHT pasMHOXEHNA KPUTUYECKOrO 94EepHOro peaktopa Ha
TEnnoBbIX HENTPOHAX, BEPOATHOCTb YTEYKN HEMTPOHOB U3 KOTOPOro paBHa 5 %
OteerT: 1,0526

25.MNoTHOCTb HENTPOHOB ¢ aHepruelt 0,025 aB pasHa 10° HeliTp/cm3, a ¢ aHeprueit 1 kaB
paBHa 103 HenTp/cm3. MNOTHOCTb NOTOKA KaKMX HEMTPOHOB BOMbLLE 1 BO CKOMNBbKO pa3?

. . 2E
OTBeT: [NNOTHOCTb NOTOKA HEUTPOHOB @ = v, FAEe CKOPOCTb HEMTPOHOB paBHa v = /— :
m

. D n
OTHOLLEHME NNOTHOCTM NOTOKA HENTPOHOB al =1 EE =0,5.
n \j
2 2 2



	10. Место учебной дисциплины в структуре ООП:
	Учебная дисциплина относится к обязательной части Блока 1.
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:

