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AHHOTAIUA

B nHauasie xypca u3naratoTcsi OCHOBBI IMOHATHUS LIEHHOCTU HEUTPOHOB U HA 3TOM METOJIUYECKOMN
OCHOBE MPHUBOIAUTCA METOAMKA OLEHKM PEAKTUBHOCTU PEAKTOPA, HCHOJb3Yysl TEOPUIO MAJIBIX
BO3MyLIEHUI. B ganpHellleM OCHOBHOE BHUMAHHME YAENIAETCS MEJICHHBIM HECTAllMOHAPHBIM
IIpoOLIECCaM B PEAKTOPE, KAK TO KCEHOHOBBIE IIEPEXOJHBIEC IIPOLECCHI, U3MEHEHHE U30TOITHOIO COCTaBa
TOILIMBA B IPOILIECCEe BhIrOpaHus U ko3 duiimenTa pa3MHOKEHHUS pelIeTKH TBAIOB. PaccmaTpuBaroTes
pa3InYHbIE CXEMBI IEPETPY30K TOILIMBA JIJIsl OBBIILIEHNS BITOPAHUS.

Wznaraercss maTepuai Mo BOCHPOM3BOACTBY TOILIMBA B PeakTOpax Ha OBICTPHIX HEUTpOHAX,
nokaszaHa 3aBucuMocTh KB oT cTpykTypbl akTuBHOM 30HBI. [loKa3aHa BO3MOKHOCTh PacCIIMPEHHOIO
BOCIIPOM3BOJICTBA TOIIMBA W paboTa JABYXKOMIIOHGHTHOM CHCTEMBI DPEAKTOPOB 0€3 TOIIMUTKU
TOIUIMBOM M3 BHE.

[Tocnennsii YacTh TMOCBSIIEHA OIEGHKE J((EKTHBHOCTH OPraHOB pPETYJIUPOBAHHUS B
3aBUCUMOCTH OT MOJIOKEHHSI B AKTHUBHOM 30HE M pPa3MEpPOB M COCTAaBAa OPraHOB PETYJIUPOBAHMA.
BBoauTcs noHsATHE pEeHIETKU PErYISTOPOB U HHTEP(PEPEHIIUU PEryISITOPOB.

1. HEJIU U 3ATAYA OCBOEHUA YYEBHOU JIUCHUTJIMHBI

[lenb OCBOCHMS y4eOHOW JUCHUIUIMHBI COCTOMT B TOM, YTOOBI JaTh CTYJCHTaM,
CIIEIUATM3UPYIOMIUMCS 10 (DU3UKE SIICPHBIX PEAKTOPOB, YIITYOJIEHHOE MPEACTaBIeHUE 00 OCHOBHBIX
THUIIaX OCBOCHHBIX B MHpOBOfI HpaKTI/IKe ?II[epHI)IX peaKTOpOB, I1I0Ka3aThb Hepa?,pI)IBHYIO CBA3b
(GU3NIEeCKUX M KOHCTPYKTUBHBIX OCOOCHHOCTEH PEaKTOPOB PA3JIMYHBIX TUIIOB, WX CPAaBHUTEIHHBIH
aHanu3 1o 3(P(GEKTUBHOCTH TOIUITMBOUCIIONB30BAaHUS W HAJMYUIO BHYTPEHHE NPHUCYIIMX CBOWCTB
0€30I1acHOCTH.

2. MECTO YYEBHOM JUCIHUILJIMHBI B CTPYKTYPE OOII BO

3ajaun  M3y4eHHs JAMCLUUIUIMHBI  COCTOST B TOM, 4YTOOBI MOJITOTOBUTH CTYIEHTOB K
CaMOCTOSITEJIbBHOMY PELIEHUIO BOIPOCOB, CBSI3aHHBIX C IPOEKTUPOBAHUEM SIIEPHO-IHEPIreTHUYECKUX
YCTaHOBOK HOBOT'O TIOKOJIEHUS C Y4ETOM OOraToro OIbITa SACPHBIX PEAKTOPOB CYIIECTBYIOIUX TUIIOB,
oOparias Iri1aBHOE BHUMaHHE Ha BONPOCHI MOBBIIIEHUS 3(P(HEKTUBHOCTH HCHOIb30BAHUS TOIUIMBA U
6e3onacHoctu A2Y

[lepeueHp AUCUUIUINH, YCBOEHHUE KOTOPBIX HEOOXOAUMO JJIsl U3YUYEHUsl JAaHHOW AUCLUUIUINHBL

1. ®dusnueckas TeOpHUs SINEPHBIX PEAKTOPOB;

2. lunamuka 1 0€30IaCHOCTh SAEPHBIX PEAKTOPOB;

3. OcHOBBI TEIIONEPEAAYN U TEILIONPOBOIHOCTH;

4. Teopus 0OOBIKHOBEHHBIX JU(PepeHIINaTbHBIX YPaBHEHUH.

3. OOPMUPYEMBIE KOMIIETEHIHUU U IIVIAHUPYEMBIE PE3YJIbTATDBI
OBYYEHUA

YHuBepcanbHbie U(1H) 00menpodeccCuoHaIbHBIE KOMITETCHITHH:
\ Kon n HanMeHOBaHNE KOMITETCHITUN \ Kon n HanMeHoBaHME WHIMKATOPA JOCTHKEHUSI KOMITETCHITUN



[IpodeccuonaibHbIe KOMIETEHIIMA B COOTBECTBHHM C 3aJav4aMH

3HaHUI ) TPOPECCUOHATBLHOMN 1eATEIbHOCTH:

o0bekTamu (00JacTAMH

3apaua O0beKT HiIn Kon n nHaumeHnoBanue Koa n naumenoBanue
npodeccuoHaIbLHOM 00J1aCTh 3HAHMS npogeccuoHaILHOM HHIUKATOPA
aesiteabHocTH (3I1]1) KOMIIETEeHINH; JIOCTHKEHU S
OcHoBaHue npogdeccuoHaIbLHOM
(nmpodeccuoHaIbHBIH KOMIIeTeHIIH T
cranaapr-IIC, ananu3
OnbITa)
MPOEKTHBIN

IIpoextupoBanue,
CO3/IaHHE U BHEIPEHUE
HOBBIX IIPOAYKTOB H
CUCTEM, IPUMECHEHHE
TEOPETUYECKUX 3HAHUU
B peaJibHOU
VMH)KEHEPHOU IPAKTUKE

ATOMHBIN
JIEJIOKOJIBHBINA (DITOT
AToMHEBIE
AJIEKTPUYECKUE
cranuuu IlnaBydas
ADC Cdoepa
Hay4HbBIX
HCCIIEJOBaHU B
o0yactu saepHOi
(bu3uKH 1
TEXHOJIOTHI

[1K-2.6 [1] - cnocoben
HPOBOJIUTh
MO/IEPHH3ALIUIO
CYILECTBYIOIINX
YCTaHOBOK,
pa3pabathIBaTh U
MMPOCKTUPOBATH
HEePCIEKTUBHBIC (PH3HUKO-
OHEPICTUICCKUX
YCTaHOBKHU

Ocnosanue:
[TpodeccrnonanbHbIMI
cranaapt: 40.011

3-11K-2.6[1] - 3uath:
KJ1acCHU(PUKAIIHIO
ATOMHBIX
3JIEKTPOCTAHIIUH,
TJIABHBIE UX
COCTaBJISIONINE,
BKJIFOYAsT KOHTYPBI
OXJIKICHUS,
aporeHeparopsl,
napoBble TYpOUHBIL,
KOMIIOHOBKY OCHOBHOT'O
KOHTYpa TeIJIOHOCUTES
Y BCIIOMOT'aTeJIbHbIE
CUCTEMBbI; KOMIIOHEHTBI
SIIEPHOTO TOIJIUBHOTO
IIUKJIA, OTKPBITHIA U
3aMKHYTBIM TOIIJIMBHBIN
IIUKJIBL;, KITACCU(PUKALIUIO
PaTMOAKTUBHBIX
OTXO0JI0B, METOBI
oOpareHus u
3aXOpPOHEHHUS
pa3INYHBIX THUIIOB
PaAOAKTUBHBIX
OTXO/JI0B,
KpPaTKOCPOUYHBIE U
JOJITOCPOYHbIE
MOCJIE/ICTBUSI IEUCTBUS
MOHU3UPYIOLIETO
U3IIy4EHHUS ;
V-TIK-2.6[1] - Y™meTb:
MPOBOJIUTH
SKOHOMUYECKUH aHaln3
HOBBIX
TEXHOJIOTHYECKHUX
MIPOLIECCOB, CUCTEM WJIN
METOIUK, KOTOPBHIC
MOT'YT HalUTH
puMeHeHne Ha S0V
B-I1K-2.6[1] - Bnanets:
HaBBIKAMH
KOHCTPYHPOBAHUS U




BHEJIPEHUsS HOBBIX
MIPOAYKTHI WIH
CUCTEMBI,
NIpeAHa3HAYEHHBIE IS
) 16)

4. BOCIIMTATEJIbHBINA MOTEHITAAJ JUCITATLIAHBI

Hamnpasnenus/nenn 3amaun BocnuTaHus (KO) BocnurarenbHbBIN TOTEHITAAT
BOCITUTAHUS JTUCIUTUIUH
[IpodeccuonanpHOE Co3nanue yciaoBuid, Hcnonb3oBaHue BOCIUTATEIBHOIO
BOCIIUTAHUE 00ecreYnBarOIINX, MOTEHIMaJa JUCIIUTLIUH
(hopMUpOBaHHE OTBETCTBEHHOCTH  IPO(HECCHOHATBLHOTO MOMYIIS [Tt
3a mpodeCCHOHATBLHBIN BBIOOD, (hopMHUpOBaHUS y CTYACHTOB
npodeccuoHanbHOE pa3BUTHE U OTBETCTBEHHOCTH 32 CBOE
npodeccrnoHabHBIC PEIICHUS po(hecCHOHATTLHOE Pa3BUTHE
(B18) MOCPEICTBOM BBIOOpA CTYJEHTAMHU
WHIUBUTyaJIbHBIX 00pa30BaTeIbHbIX
TPAeKTOPHIl, OpraHU3aluu CUCTEMBbI
0O0IIIeHNS MEXKTYy BCEMHU
y4acTHUKaMU 00pa30BaTeIbHOTO
mpoiiecca, B TOM YHCIIe C
UCIIOJIb30BAaHUEM HOBBIX
WH(GOPMAITMOHHBIX TEXHOJIOTHA.
[IpodeccuonansHoe Coznanue ycioBui, 1.Ucnonb30BaHre BOCIHUTATEIHHOTO
BOCITUTAHHE o0ecreurBaronux, MOTEHIIMAA TUCITUTUIAH/TIPAKTUK

(opMHUpOBaHHE HAYYHOTO
MHPOBO33PEHUS, KYJIbTYpPbI
MOMCKA HECTaHJAPTHBIX HAyYHO-
TEXHUYECKUX/TIPAKTHUECKUX
peneHui, KpUTUIECKOTO
OTHOILIECHHUS K UCCIIEI0BAHUAM
JKeHay4Horo Tojika (B19)

«HayuHo-uccnenoBarenbckas
pabotay, «IIpoekTHas mpakTUKay,
«HayunbIi1 ceMuHap» Ui

- opmupoBaHUs TOHUMAHUS
OCHOBHBIX TTPUHITUIIOB U CIIOCOOOB
HAy4HOI'O [TO3HAHUS MUPA, Pa3BUTHUS
HCCIEI0BATCILCKUX KAaUYeCTB
CTYJIEHTOB ITOCPEJICTBOM HUX
BOBJICUCHHS B HCCIIEIOBATEILCKUE
MPOEKTHI 1O 00IACTAM HAYyYHBIX
uccaeaoBanui. 2. Mcrnonbp3oBanne
BOCIIUTATEILHOrO IIOTCHIIHATA
nucturuH "Victopust Hayku u
unxeHepun', "Kpurnueckoe
MBITIVICHUE U OCHOBBI HAYYHOU
KoMMmyHukanuu'", "Beegenue B
cnenuanbHOCTh ', "HaydHo-
uccienoBaTenbckas pabora',
"Hayunblii cemunap" mis:

- opmupoBaHus cCIOCOOHOCTH
OTJIETISATh HACTOSIINE HAYIHBIC
HCCIEA0BAHMS OT JHKEHAYUYHBIX
MTOCPEICTBOM MPOBEACHUS CO
CTYJIEHTaMHU 3aHATUN U PETYISPHBIX
Oecen;

- popmupoBaHUS KPUTHUECKOTO




MBIIIJICHUS, YMEHUS PacCMaTpUBaTh
pa3lIM4HBIC HCCIICTOBAHUS C
9KCTIEPTHON TTO3UIMHU TTOCPEICTBOM
00CYXJIEHUS CO CTyJIEHTaMU
COBPEMEHHBIX HCCIICIOBAHUH,
HCTOPUYECKUX TPEIIOCHUIOK
TOSIBJICHUSI TEX MJIM MHBIX OTKPBITHH
U TEOPHIL.

S. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCHUILINHBI

Pazjensl yueOHON JUCIHUILTUHBI, UX 00BEM, CPOKH U3ydeHUS U POPMBI KOHTPOJIS:
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10 Cemecmp
1 | Yacrs 1 1-8 8/16/0 25 KH-8 3-T1K-2.6,
VY-TIK-2.6,
B-T1K-2.6
2 | Yactp 2 9-15 | 7/14/0 25 KH-15 | 3-T11K-2.6,
VY-TIK-2.6,
B-I1K-2.6
HUmoeo 3a 10 Cemecmp 15/30/0 50
KonTpoJibHbIe 50 D 3-I1K-2.6,
Meponpustus 3a 10 V-TIK-2.6,
Cemectp B-I1K-2.6

* — COKpaIleHHOE€ HAaUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMMa MakcHMaJbHBIX OamioB JoibkHA ObITh paBHa 100 3a cemecTp, BKIIIOYas 3aueT U
(nn) sK3aMeH

CokpailieHre HauMeHOBaHUN (POPM TEKYILEro KOHTPOJISI U aTTECTALUU Pa3AesioB:

O0o3uauenue | [To1HOE HAMMEHOBAHME

KN KoHTpoJb 1o uroram
C) DK3aMeH
KAJIEHJIAPHBIN IVIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIao.,

yac. yac. qac.

10 Cemecmp 15 30 0




Yacrp 1

8 | 16 Ik

BBenenue B npoo.iemy.

Beenenune B npobiemy. Llenu u 3anaun kypca. CoBpeMeHHBIE
pobseMsl siiepHoi sHepreTuku. Knaccudukanus saepHbix
PEaKTOPOB IO CIEKTPY, 10 TUILY 3aMEUIUTENS U
TEIUIOHOCUTENS. TOIMIMBHbIE LUKJIIBI SAEPHBIX PEAKTOPOB.
OCHOBHBIE XapaKTEPUCTUKHU SIIEPHBIX PEAKTOPOB.

Bcero aynutopHbIx 4acoB

1 |2 [0

Ownnaity

0 0 0

PeakTopbl BOJ0-BOASIHOTO THIIA.

PeaxTopsl Bono-BoasiHOrO THIA. CBOMCTBA BOJIBI KAK
3aMeAnuTeNs U Terionocurens. Heiitponno-gusnyeckue
XapaKTePUCTHKH YPaH-BOAHBIX PEUIETOK, UX 3aBUCUMOCTH OT
BOJI0-yPaHOBOI'O OTHOLIEHHUS ¥ TeMIIepaTypbl 3aMeUIUTEIIS.
OntuManbHbIi BEIOOp MapaMeTpoOB ypaH-BOJHBIX PEIIETOK.
Opranu3anus BHyTPEHHET0 TOIUIMBHOIO IIUKJIAa B peakTopax
KOPITYyCHOTO TUTA. YaCcTHYHBIE IEPETPY3KH C TIEPECTaHOBKOM.
Ileperpy3ku OT Kpas K HEHTPY U OT LIEHTPa K Kparo.
OnTumalnbHbIi BeIOOp oboramienus Tomirsa. Criocoosl
KOMIIEHCAI[MH N30BITOYHON peakTUBHOCTH. bopHoe
perynupoBanue. Vcronb30BaHNe BEITOPAIOIINX
nornoTureneid. BuyrpenHe npucyiue cBoiicTa
6e3onacuoctu. KoaddumenTsr u 3 QexTs peak THBHOCTH.
[TnoTHOCTHOH M TemnepaTypHble K03 PULHEHTHI
peakTHBHOCTH. BinsiHne OOpHOTO MOTJIOTUTEINS Ha
TeMIepaTypHbIi KOAQPUIHUEHT peaKTUBHOCTH 1O
3aMeTUTEITIO.

Bcero AYyAUTOPHLBIX YaCOB

2 | 4 |0

Ownnaity

0 0 0

Ypan-rpadpuroBbie peakTopbl.

VYpan-rpaduroBsie peakTopsl. CBOKCTBA TpaduTa Kak
3ameuTens HeiTpoHoB. Bomo-rpadutossie (PBMK) 1 razo-
rpadurossie (BTI'P) peaxtopsl. Bogo-rpaduroBsie peakTopsl
- peakTophl KaHaJIbHOTO THMA. [IpenMyIecTBa 1 HeOCTaTKU
KaHaJbHBIX peakTopoB. OpraHu3anus HempepbIBHBIX
neperpy3ok ToriauBa. CBsi3b ITyOUHBI BEITOPAHUS U
Kod(ppurmenTa HepaBHOMEPHOCTH YHEPTOBBIACIICHHUS.

Ko duunents! 1 3¢(exTsl peakTUBHOCTH B KaHAJIBHBIX
peakTopax. [lapoBoit KO3QPUIIMEHT PEaKTUBHOCTH U €r0
3aBUCUMOCTH OT ITyOHHBI BBITOPaHHs TOIUIMBA U TapaMeTPOB
pemerku. HeycTonYnuBOCTh MOJIEH SHEPTOBBIJECIEHUS B
peaktopax PBMK. YcoBepiieHCTBOBaHHBIE PEAKTOPBI
kaHanpHOTro THNa (MK3P-800). BricokoTeMneparypHbie
ra3o00xJIaXJAaeMble peakTopbl. MUKpPOTBAJIbHAS TEXHOJIOTHS
M3roToBJIeHUS ToruMBa. [Ipu3maTudeckas u maponas
koHuenuuu BTI'P. HenpeprpiBHOE akcuanbHOE IBUKEHUE
toruBa. Topuesslit TormBHBINA UK B BTTP.
Koadduunents! u 3¢ ¢hexTsl peakTuBHOCTU. TemmnepaTypHbIi
K03 (HULUEHT peaKTUBHOCTH 10 TOIUIMBY U 3aMeIUTENIO.
PerynupoBanue peakropa ¢ mapoBoi 3acsinkoil. [imybokoe
BBDKUTaHUE OpYyKeWHOro rmrytonus B BTI'P.

Bcero AYJUTOPHBIX YaCOB

2 | 4 |0

Ownnaitg

0 0 0

TsKe10BOAHBIE PEAKTOPDI.

TspkenoBogHble peakTopsl. HelitponHO-(u3nueckue
XapaKTEePUCTUKHU JAenTepus. Mcronb30BaHue TSAKEION BOBI B
KAa4eCTBE 3aMeIINTEIN U TerutoHocuTens. KananpHble
TskenoBoaHble peakTopbl CANDU. YacTuuHble akcHaIbHbIE

Bcero AYJJUTOPHBIX YaCOB

3 |6 |0
Ownnaiig
0 0 0




neperpysku tormsa. [lapamerpsl 6e30macHOCTH
TSDKEITOBOIHBIX peakTopoB. Koad dumumeHTs! 1 3 pexThr
pPEaKTUBHOCTH. PerynupoBaHue TsKEIOBOIHBIX PEAKTOPOB.
[lepcneKTHBBI UCTIOIB30BaHUS OPY)KEHHOTO TUTYTOHHS B
peaktopax CANDU. [loxxuranue oTpadOTaBIIETO TOILINBA
peaKTopax ¢ BOJOW IMOJI IaBJICHUEM B PEaKTOPax THIIA
CANDU. TsxenoBoJHbIE PEAKTOPHI € JIETKOBOIHBIM
TEIUIOHOCUTEIEM. BO3MOXHOCTh HCIIOJIb30BAHUS
ra3000pa3HOro TEMJIOHOCUTENIS B TSDKEIIOBOJHBIX PEAKTOPaX.

9-15

Yacte 2

7

14

0

9-11

PeakTopbl Ha OBICTPBIX HEHTPOHAX.

PeakTopsb! Ha ObICTpBIX HeHTpoHax. OcoOeHHOCTH
3aBHCUMOCTH MUKPOCEUECHUH B 00JIACTH CIIEKTpa JICICHUS -
OCHOBA JIJISl CO3/IaHUS PEAaKTOPOB HA OBICTPBIX HEUTPOHAX.
OcHOBHBIE HEUTPOHHO-(PU3NIECKHE TIPEUMYIIECTBA PEAKTOPOB
Ha OBICTpBIX HeWTpoHax. [TonsTHe KoahpuIMeHTa
BOCIIPOM3BOJICTBA U BPEMEHU yIBOCHHMS. Y Iy4ILIEHHBIN
HEHUTPOHHBIN OallaHC ¥ BO3MOXHOCTh PACIIUPEHHOTO
BOcnpou3BojicTBa TommBa B bP. ['omorennsie u
reTeporeHHbie KOMnoHoBKU bP. Beibop Tomusa u
tertoHocurels. JKuakomerammaeckue bP. PeakTopsl ¢
KECTKHUM CIIEKTPOM. YacTUUHbIE IEPErpy3KU TOIUIMBA U
BbIPaBHMBAHME I10JI SHEproBuieseHus. CtamoHapHas
CHCTEMa PEaKTOPOB HA OBICTPHIX U TEIIOBBIX HEHTPOHAX B
3aMKHYTOM TOIUIMBHOM IuKJje. O0ecnieueHrne eCTeCTBEHHON
6e3omacHoctu B bP. PeakTopsl co CBUHIIOBBIM
temnoHocureneM. Mcenons3zoBanue bP aii tpancmyranumn
PaAOAKTUBHBIX OTXOJIOB.

Bcero ayuTopHbIX 4acoB

3

|6

[0

Ownnaiig

0

0

0

12-15

KuakocosieBbie peakTopbIl.

XKunkoconessle peakTopsl. JKUAKOCOIEBBIE PEAKTOPHI -
MEPCIIEKTUBHAS KOHIIETILUS PEAKTOPOB C HUPKYIUPYIOLIIM
ToruBoM. OcHOBHBIE IpenumyniecTsa KCP.
Texnonornueckue ocobernoctu KCP mpoeKT KUIKOCOIEBOTO
peaktopa 6puaepa (MSBR). Torusnsli mukn XKCP. Yenosus
ocymiecTBiIeHus1 OpunepHoro pexxuma. bezonacnocts JKCP.
IlepcniektnBHbIE TpOoeKThI JKCP.

Bcero ay1uTopHbIX 4acoB

4 |8 [0
Onnaity
0 0 0

COKpaH_IeHHBIC HAaMMEHOBAHUS OHJIAH OMIIMIA:

Oo0o3nauenue | [lo1HOEe HAMMEHOBAHHE

9K ONEKTPOHHBIN KypC

IIM IToTHOTEKCTOBBIN MaTepuan

11JI ITomHOTEKCTOBEIE IEKIIUU

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpesenTanuu

T TecTbl

5CM DNEKTPOHHBIE CIIPaBOYHBIE MaTEPUAIbI
NC VHTEepaKTUBHBIN CalT




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

KOMIIETCHTHOCTHBIN MOAXO0JI MMPEAYCMATPUBACT IIIMPOKOE UCTIOIB30BAaHUE B yUSOHOM Ipoiiecce
aKTUBHBIX (OPM TpOBeNeHHs 3aHATHI (pa30op [OMAaIIHMX 3aJaHdd, CHCTEMa KOHTPOJIBHO-
W3MEPUTENIbHBIX MaTepUANIOB, BKJIIOYAs TECThl) B COUYCTAHWHM C BHEAYAMTOPHOW pabOTOH C IEbI0
(dbopMHUpOBaHUS U Pa3BUTHS MPO(YECCHOHAIBHBIX HABBIKOB CTYICHTOB.

7. ®OHJ OHEHOYHbIX CPEACTB

@OH/JT OLIEHOYHBIX CPEACTB IO JUCIUIUIMHE 00ECIeunBaeT MPOBEPKY OCBOCHUS TUIAHUPYEMBIX
pe3ynbTaToB oOyueHus: (KOMIETEHIHMH M MX WHIMKATOPOB) MOCPEICTBOM MEPONPUATHUN TEKYIIETo,
PYOEXKHOTO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLUILTHHE.

Ces3p Mexay (opMHUPYEeMBIMH KOMIIETCHIMSAMH H (OpMaMH KOHTPOJISI HMX OCBOCHHS
IIpe/ICTaBjIeHa B CIEAYIOLIEH Tabnuie:

KOMHETeHHI/IH I/IH)II/IKRTOPBI 0CBOCHUSA ATTeCTaHI/IOHﬂoe MeponpusiTue
(KII 1)
TK-2.6 3-TIK-2.6 D, K-8, KI-15
V-TIK-2.6 D, KU-8, K1-15
B-IIK-2.6 D, KU-8, K1-15

HIxaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH I

[[Ixana xKaXa0ro KOHTPOJIHLHOTO MEPOINPHUATUS JIEKHUT B mpeaenax oT 0 10 yCTaHOBIEHHOTO
MaKCHUMAaJILHOI'0 0ajlijia BKJIIOYHMTEILHO. MToronas arrecramus 1o JUCIUINIMHE oneHuBaercs mo 100-
OaJUIbHOM IIKaJIe U MpeAcTaBiseT co00il cymmy 0ayuioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHAH B paMKaxX TEKYIIETo U MPOMEXYTOYHOTO KOHTPOJIS.

HToroBas orieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

CymmMma G6amioB | OreHka o 4-ex Orenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJIbHOM 1IKaJe ECTS y4eOHOM TUCIUIIIMHEI

OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY,
€CIIH OH INIyOOKO U IPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLIE,
[10CJIE0BATENbHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBSI3bIBATh TEOPHIO C IPAKTHKOH,
UCTIOJIb3YET B OTBETE MaTepHall
MOHOTpahUIECKOH JINTEPATYPHI.

90-100 5 — «omauuno» A

85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,

75-84 C €CJIM OH TBEPJO 3HAET MaTepuall, TpaMOTHO U

4 — «xopouioy IO CYIIECTBY MU3JIaraeT ero, He TOIyCKas
70-74 CYLIECTBEHHbIX HETOUHOCTEN B OTBETE HA
BOIIPOC.

65-69 O1ieHKa «y/IOBJICTBOPHTEIHHO)

BBICTABJISIETCA CTYJIEHTY, €CJIM OH UMEET

3_ 3HAHMS TOJIBKO OCHOBHOI'O MaTepHalla, HO He
YCBOMJI €r0 JI€TAJIEN, JONyCKAET HETOYHOCTH,
HEJ0CTAaTOYHO MPaBUIIbHBIE HOPMYIUPOBKH,
HapylUIEHUS JJOTUYECKON
MOCJIEA0BATEIBHOCTH B H3J10KECHUHU

60-64 «Y0081eMBOPUMENLHOY E




IMPOrpaMMHOI'0 MaTCpuaia.

OmeHKa «HEYIOBICTBOPUTEIHEHO
BBICTABIISIETCS CTYJICHTY, KOTOPBII HE 3HACT
3HAYUTENFHON YaCTH MPOrPaMMHOTO

9_ Marepuana, J0IyCcKaeT CyIeCTBCHHBIE
Hwxe 60 F ommOku. Kak mpaBmiio, oreHka
«Hey00eNEMEOPUMENLHON «HEYJOBJIETBOPUTEIHHO» CTABUTCS
CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOJOJIKHUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHIA 1O
COOTBETCTBYIOIIECH AUCIUILIHHE.

8.  YYEBHO-METOJIWYECKOE U UH®OPMAIIMOHHOE OBECIIEYUEHUE
YYEBHOM TUCHUILINHBI

OCHOBHAA JIMTEPATYPA:

1. 621.039 C12 OcHOBBI IICPHOM M paAHAIIMOHHON O€30IMACHOCTH Ha BHEITHHUX dTAlax sSACPHOTO
TOTUIMBHOTO IMKJIA : yuel. mocobue mis By3oB, CmupHOB A.A., CaBannep B.1., M.: MU®DU, 2006

2.621.039 C12 ®dusuueckas teopus saepHbIX peaktopoB Y.1 OnHopoaHas pa3MHOXKaroLas cpeaa u
TEOpHs TETEPOTreHHbIX CTPYKTYp, CaBanaep B.U., : MUDU, 2024

3.621.039 1172 ®uznyeckue 0OCHOBBI 00€3BPEKUBAHUS J0JITOKUBYIINX PAJUOAKTUBHBIX OTXO/IOB.
[ToTenman THHOBAITMOHHBIX TEXHOJIOTUH : yueOHOe mocooue aiist By30B, llImenes A.H., Anca B.A.,
Kynukos I'.I'., Mocksa: MU®U, 2008

4. DU JI50 ®uznueckre 0COOEHHOCTU U KOHCTpYKIUa peaktopa BBOP-1000 : yue6HO€E mocobue st
By30B, [lleneros A.C., Jleckun C.T., Cno6omuyk B.1., Mocksa: HUAY MU®DU, 2011

5. O 11142 ®uznueckue ocodeHHOCTH U KOHCTpyKLus peaktopa PBMK-1000 : yuebHoe nmocodue st
By30B, [lleneros A.C., Jleckun C.T., Cno6omuyk B.1., Mocksa: HUSY MU®U, 2011

JOITOJIHUTEJIbHA A JIMTEPATYPA:

1. 532 M87 Peonoruueckoe noBeeHNE KOHIIEHTPUPOBAHHBIX HEHBIOTOHOBCKUX CYCIIEH3UH : , FIBaHOB
B.A., Momeg B.B., M.: Hayka, 1990

IMTPOI'PAMMHOE OBECITEYEHUE:

CrenuanbHOe porpaMMHoe obecrieueHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHUAJILHO-TEXHUYECKOE OBECHEYEHHME YUEBHOW
TUCIUATLITAHBI




CriennanbHOE MaTepUATBHO-TEXHUYECKOE 00ecIiedeHre He TpeOyeTcs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIMU V1A CTYAEHTOB

B mponecce m3yueHust Kypca TJIaBHO€ BHUMaHHE HEOOXOIUMO YICIUTh TOMY (akTy, 4YTO
KOHCTPYKTUBHBIE OCOOEHHOCTH PEaKTopa OTBEUYAIOT BHIOOPY 3aMEIUIMTENS U TeIIOHOCHUTeNd. B aToit
CBSI3W HEOOXOOMMO 3HATh KJIACCU(UKAIMIO PEAKTOPOB IO TUIY 3aMEIJIHUTENs, TCIJIOHOCUTENS U
CIIEKTpY HEHTPOHOB. be3omacHOCTh peakTopa Takxke onpenensercs GUu3nuecKUMH XapaKTepUCTUKaMU
TUX KOMIIOHEHTOB. [lo3ToMy OouiblIO€ BHUMAaHHE HEOOXOAMMO YIENSATh aHAINW3y BHYTPEHHE
IPUCYLIMX CBOMCTB 0O€30IaCHOCTH peakTopa, 3a KOTOpble B IEPBYIO OuYepelb OTBEYAIOT
KO3 QHUIHUEHTH! PEaKTUBHOCTH 10 TEMIIEpaType PA3IMYHbIX KOMIIOHEHT aKTUBHOH 30HBI.

D¢ ekTUBHOCTH UCMOIB30BaHUS TOIUIMBA B PEAKTOpPaxX Ha TEIUIOBBIX HEMTPOHAX Pa3IMYHBIX
TUIIOB B OCHOBHOM 3aBHCUT OT COOTHOLIEHUS YUCIIA AJIEP 3aMEIIUTENS IPUXOASAIINXCS Ha OJHO SIPO
TOIUIMBA (BOJO-TOIUIMBHOE OTHOUIEHHE, I'paUTTO-TOIUIMBHOE OTHOILEHHUE), KOTOPOE OIpenesseT
KECTKOCTh CIIEKTpa HEHTPOHOB B peakTtope. HeoOXoammo 4YeTko MpeAcTaBiiATh cede, 4TO BCAKOE
YBEJIMUYEHUE BBITOPAHUS BBIIPYKAEMOIO TOIUIMBA HPHU 33aJaHHOM €ro OOOralieHud NPUBOJIUT K
MOBBIIIEHUIO KO3()(UIIMEeHTa HEPAaBHOMEPHOCTH 3HEpropbiieieHus. [loaToMy HE00X0AMMO HAXOAUTh
KOMIIPOMUCC MEXAY 3TUMH (pakTopamu.

Jl1s peakTopoB Ha OBICTPBIX HEUTPOHAX BCSKOE Y>KECTOUEHUE CIIEKTpa HEMTPOHOB MPUBOJUT K
BO3pDaCTaHUIO PEAKTUBHOCTH peakTopa. OJHOBPEMEHHO 3TO CONPOBOXKIAECTCA IOBBIILIEHUEM
KodpdumnmueHTa  BOCIPOM3BOACTBA. BenwmumHa  KodpQuIMEeHTa  BOCIPOU3BOACTBA  JTOJDKHA
OIIPEAEIATHCS U3 CHUCTEMHBIX HCCIIEOBAaHUM BCEH sJIEPHOM SHEPreTUKU B 3aMKHYTOM TOIUIMBHOM
LUKJIE.

11. YYEBHO-METOJUYECKHUE PEKOMEHJIAIIUM JIJIS TPENIOJABATEJIEA

B BBO/IHOI JeKIIMM OXapaKTepHU30BaTh COBPEMEHHBIE MPOOIEMBI SJIEpPHON YHEPreTUKU U J1aTh
KJIacCU(UKALMIO SIIEPHBIX PEaKTOpPOB IO pPA3JIMYHBIM MapamerpaM. BbIIenuTh OCHOBHBIE
XapaKTEPUCTUKHU IEPHBIX PEAKTOPOB.

s peakTopoB BOJO-BOASHOIO THIIA JaThb OCHOBHBIE CBOWCTBA BOJBI KaK 3aMEIJIUTENs
HeHUTpoHOB. HarnmoMHUTH 3aBUCUMOCTh COMHOXHUTENEH B opMyiie JUisl KO3PPUIMEHTa pa3MHOKEHUS
oT mara pemeTku. [loquepkHyTh M1aBHYI0 0COOEHHOCTh PEAKTOPOB 3TOT0 THUIIA — TO, UTO 3aMEIIUTEINb
U TEIUIOHOCHUTEINb OJTHO M TO K€ BEIIECTBO M CJIEAO0BATEIBHO 3TH PEAKTOphbl KOpmycHoro tuna. Ilpu
PacCMOTPEHMH TOIIMBHOTO LHUKJIA YACIUTh BHUMAaHHE YACTUYHBIM MEPErpy3KaM TOIUIMBA U CUCTEME
KOMIIEHCAIlUM H30BITOYHOW pPEAaKTUBHOCTM Kak Ha OCHOBE OOpHOIO pEryIMpoOBaHHs, TaK U C
NPUMEHEHHEM BbIroparomux mnornoruteneil. Iloka3are BiausiHME OOPHOTO pPETyJIMpPOBAaHUS Ha
IUIOTHOCTHOH 3((eKT peakTUBHOCTH. JUisl KMISAIMMX peakTOpOB YAECIWTh BHUMAHHE BOIIPOCY
CTa0WIIM3allMy TIOJsI SHEproBblIeNeHus. Paccka3aTb O COBpPEMEHHBIX TEHICHLHUSAX B Pa3BUTUHU
PEaKTOPOB C BOJOW MO JABICHUEM.

B peaktopax ¢ rpa¢uTOBBIM 3aMeIUTEIEM OCHOBHOE BHUMAaHUE YACIUTh JIBYM KOHIICTILIHSM:
BOAOIpaUTOBBIE PEAKTOPHI U ra3o-rpaduroBbie peakTopbl. [loguepkHyTh, YTO pasaeneHue pyHKIUn
3aMeJUIMTENS U TEIJIOHOCUTENS B BOJOTPAUTOBBIX PEaKTOpax MPUBOAUT K KOHUENIMH KaHaJIbHOIO
peakTopa ¢ BO3MOXKHOCTBIO OCYIIECTBJICHHUS MEperpy30K TOIUIMBa 0e3 OCTaHOBKU peakTopa. Kpome
TOrO, BOJA B 3THX PEAKTOPAX HUIPaeT pojb U IOTJIOTUTEN HEUTPOHOB U 3aMenurens. Ilostomy
HEOO0XO/MMO TIOKa3aTh BIUSHHE TIpa(UTO-TOMIIMBHOIO OTHOIIEHUS Ha NapoBOH KO3 QUIMEHT



PEAKTUBHOCTH, KOTOPBIA UIpaeT 3HAYUTENIBbHYIO POJb B 00€CIIEUeHUH O€30MacCHOCTH PEakTOPOB THIIA
PBEMK.

Ykazarp, 4TO Ta30-TpaUuTOBBIE PEAKTOPHI MO3BOJIAIOT TOCTUYD CYILIECTBEHHO 00JIee BHICOKOTO
ypoBuss KIIJI ADC, a mnotoMy TIJ1aBHO€ BHUMAHHUE YACIUTh  BBICOKOTEMIIEPATYPHBIM
ra300xJIaXJAaeMbIM pPEaKTOpPaM Ha TEIUIOBBIX HEHTpOHaX. BbIAENUTh ABE KOHLENIHUU Pa3BUTHUS ITOIO
HaIMpaBJICHUs, 4 UMEHHO: PEaKTOPHI C IIAPOBOI 3aCHINMKON U peakTophl ¢ mpusmatuueckumu TBC. s
pPEaKTOpOB € IIAPOBOM 3achIIKOW OOOCHOBaTh BO3MOYKHOCTh OCYILECTBJICHHS HENPEPHIBHOIO
AaKCHUAJIbHOTO JIBWJKECHUS TOIUIMBA W BO3MOXKHOCTb CO3JIaHUSl PEAaKTOPOB MOZAYJIBHOIO THUMA C
IIACCUBHBIM OTBOZOM TEIlJIa OCTATOYHOIO DJHEProBblAeicHMs. 1 NPU3MAaTUYECKOM KOHLECNIIUH
paccMOTpeTh BO3MOKHOCTD OCYIIECTBICHHS MPSMOTO ra30TypOMHHOTO IUKIA 0TBoAa Teria. C Touku
3peHnst 3()(HEKTUBHOCTH TOIUIMBOMCIIONB30BAaHUSI O0CO00 PAacCMOTPETh YpaH-TOPHEBBIM TOIUIMBHBIN
LUKJI.

JI1s TSHOKENTOBOHBIX PEAKTOPOB YKa3aThb OCHOBHOE OTJIMYME TSAKENION BOABI OT OOBIYHON — 3TO
Ype3BbIUaiiHO c1aboe MOIJIOIEHHE TEIUIOBBIX HEUTPOHOB HO MEHbIIast 3aMeUIAoNas ClIoCOOHOCTh. B
pe3yibTare TSHKEIYI0 BOAY MOXHO HCIOJIb30BATh B COBOKYITHOCTH € IIPUPOIHBIM YPAaHOM, HO 00BEMBI
TSOKEJIOW BOABI I 3aMEAJICHMs HEWTPOHOB CYILECTBEHHO BbIlIE Tpedyemoro oObema Juis
TEIUIO0TBOJIA. 3aMEeUINTEIb B 3TOM PEAKTOPE HaXOAUTCS KUAKOM COCTOSHUM O€3 JaBJeHHUs, TaK 4TO
peaKkTop OKa3bIBaeTCs KaHaJIbHOTO THMA. [loka3aTh, YTO MpPH HMCIOIB30BAHUM HU3KOOOOTAIIEHHOTO
TOIUIMBA BO3MO>KHO 3aMEHUTDH TSKEJIOBOJHBIM TEMJIOHOCHUTENb Ha JIETKOBOJAHBIA. KaHaibHOCTH Jaer
BO3MOXKHOCTh IIPUMEHMUTH NEPErpy3Ky Ha XOAay, 0€3 OCTAaHOBKHM peakTopa Ha rneperpysky. llokazate
BO3MO>XHOCTb MCIOJIb30BaHUS PETEHEPUPOBAHHOIO ypaHa U3 peakTopoB Tuna BBOP nns noxuranus B
peakropax tuna CANDU.

[Tpu m3noxkeHun mMaTepuaia 1o peakTopam Ha OBICTPBIX HEMTpOHAX MpPEXIe BCEro BBIIECIUTDH
0COOEHHOCTH MOBEICHMS HEUTPOHHBIX CEUEHH B 00JacTU CHeKTpa AeNeHHs. YIIy4IIEeHHBIH IO
CPAaBHEHMIO C TEIUIOBOM 00JacTbi0 HEHUTPOHHBIM OanaHC JaeT BO3MOXHOCTh PAaCIIMPEHHOTO
BOCIIPOM3BOJICTBA SIICPHOTO TOIUIMBA M BOBJEYEHHUE B TOIUIMBHBIM IMKI BCErO ypaHa U TOPHS.
Hanomuuth nonsitTue kod(duimeHTa BOCIPOMU3BOJICTBA W BPEMEHHU YIBOEHUS UII pPEaKTOpOB Ha
ObICTpbIX HeWTpoHax. [loguepkHyTb, YTO BHIOOP TEMJOHOCUTENS W TOIUIMBHOM KOMIIO3UILIUU
okaspiBaeT ompezensoomee BiugHue Ha KB. Omnucate 0C0OOEHHOCTH  KHMJIKOMETAITTMYECKHX
TEIUIOHOCUTENEH U ra30BOr0 TEIUIOHOCUTENS. YAENUTh MOBBIIIEHHOE BHUMAaHHE KOX(p(UIUMEHTaM U
s dexTamM peakTUBHOCTH, 0coOeHHO [1DP 117151 HaTpUEeBBIX peaKTOPOB.

ABTOP(BI):

CaBanzep Bnagumup Uropesuy, k.¢.-M.H., C.H.C.



