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He.]'ll/l OCBOCHHSA JUCIUIIINHBI

1. CdhopmupoBath 3HaHHS OOLIMX MPUHIIMIIOB KOHCTPYUPOBAHUS U KOHCTPYKTUBHBIX

0COOEHHOCTEH SJEPHBIX SHEPTETUUECKUX PEAKTOPOB U TEIUIO(U3NIECKUX MTPOLIECCOB,

MMPOUCXOAAIIHNX B aKTHUBHOM 30HE PCaKTOpa, a TAKKC BCIIOMOTAaTCIIbHBIX CUCTCM,

o0ecreynBaroIuX HAICKHYIO U 0€30MacHy0 paboTy peakTopoB.

2. CdhopMHupoBaTh yMEHHUE BBHITIOIHATDH TEIJIOTHIPABINYECKHE PACUEThl PEaKTOPOB Pa3IMYHbBIX

TUIIOB, OLICHOYHBIC PACYCThI IIPU SKCILITyaTallun AACPHBIX PEAKTOPOB U UX CUCTCM.

Pe3yabTaThbl 00y4eHHUs] BHITYCKHMKA

Kon Pesynbrar 00yuenns (kommnereHuus) Boinyckauka QOII
OIIK-2 CnocoeH (popMyTHPOBATH LU U 32JaUH UCCIAOBAHNS, BHIOMPATh KPUTEPHUH OLIEHKH,
BBISIBJIAATH IPHOPUTETHI pelieHus 32124 B cepe siIepHON IHEPreTHKHA
na-1 DopMyTUpyeT LEeIH U 3a1a41 UCCIe0BAHMSI, BRIOMPAeT KPUTEPUH OLICHKH, BBISBIISICT
OIIK-2 | mpHOpHUTETHI peleHus 3a1a4
CnocodeH oGopMIATH pe3yabTaThl pA00ThI U HAYYHO-HCCJIeI0BATEIbLCKOI 1eITeJIbHOCTH B
OIIK-4 | Buge cTaTeii, J0K/JIa10B, HAYYHbIX 0TYETOB M MPe3eHTALMI ¢ HCIO0JIb30BAHUEM CHCTEM
KOMIIbIOTEPHO BEPCTKH U NMaKeTOB 0(UCHBIX NPOrpaMm
L1 OdopmiisieT pe3ysIbTaThl HAYYHO-HUCCIIEIOBATENBCKOM eI TEeIbHOCTH B BUJIE CTATEH, JTOKIAI0B,
OIK.4 HAy4YHBIX OTYETOB U MIPE3EHTALUH C HCIIOIb30BAaHUEM CUCTEM KOMIIBIOTEPHOM BEPCTKHU U MTAKETOB
0o(HCHBIX TPOrpaMM B 001aCTH AAEPHON SHEPTETUKU U TEXHOIOTUI
Cnoco0eH BBIOJIHATH TEIVIOTHAPAaBINYecKHe, HeHTPOHHO-(pU3NYeCKHe U IPOYHOCTHbIE
IK-4 pacyeThl Y3JI0B M 3JIeMEHTOB IPOEKTHPYEMOro 000py10BaHNs C HCI0JIb30BAHHEM
COBpeMeHHBIX CPeACTB
I/II[ 1 Bremomnnser TCIUIOTUAPABIINYCCKUC U IMTPOYHOCTHBIC PACUCTHI Y3JI0B U 3JIEMCHTOB
— MPOEKTUPYEMOT0 000PYIOBAHUS C MCTIOIB30BAHHEM COBPEMEHHBIX CPEJICTB B 00JIACTH
KOHCTPYHMPOBAHHUS SAEPHBIX PEAKTOPOB
Crnoco0eH NPpOBOIUTH 3CKM3HOE U NPEIICKU3HOE NPOEKTHPOBAHME H KOHCTPYMPOBaHHe
K-8 3J1eMEHTOB H cucTeM SIDY ¢ y4eTOM NPHHIUIIOB U CPeICTB 00ecnevyeHnsl AIePHOI 1
paaManMOHHOI 0e30MacCHOCTH
W1 IIpoBOANT 3CKM3HOE U MPEAICKU3HOE MPOEKTUPOBAHNE U KOHCTPYHUPOBAHHUE IIIEMEHTOB U CUCTEM
K-8 ADY ¢ yueToM NpUHIKIIOB U CPENICTB 00ECTIEUCHUS SIIEPHON U PaIUaliOHHON 0€30TIaCHOCTH B
0011aCTH KOHCTPYHPOBAHU AJEPHBIX PEAKTOPOB




IInanupyemble pe3yJbTaThl H3YYeHUs TUCHUTLIMHBI
3HAHUA:

* 3HaeT COBpEMEHHbIE MPOOJIEMBI SACPHON SHEPTETUKH VIS PELICHUs TPOPEeCCHOHATbHBIX 3a1a4

* 3HaeT METOAMKH TEIUIOTMAPABIMUYECKUX U IPOYHOCTHBIX PACUETOB y3JI0B U AIIEMEHTOB
MIPOEKTHUPYEMOT0 000PYIOBaHUS C UCTIONIB30BAHUEM COBPEMEHHBIX CPEZCTB B 001aCTH
KOHCTPYUPOBAaHUA SAJCPHBIX PEaKTOPOB

* 3HaeT MeTO/1bl KOHCTPYMPOBaHU 3JEMEHTOB AADY ¢ y4eTOM NPUHIUIIOB U CPEICTB
o0ecrieyeHus SAACpHON U pauallMOHHON 0€30IacHOCTH B 00JIaCTH KOHCTPYUPOBAHUS SIIEPHBIX

PEaKTOpOB
yMeHHUS:

* YMeeT uCnoiab30BaTh HAKOTUICHHBIC 3HAHMS ISl JOPMYITUPOBAHUS TeNIel U 3a1a4
HCCIIEIOBAHUS, KPUTUYECKH OLICHUBATh, BBISBIIATH IPUOPUTETHI PELLICHUS 3a/1a4

* YMmeeT opopMIISTh pe3ybTaThl HAYYHO-HCCIEA0BATEIHCKOM IEATETHHOCTH B 00JIACTH SACPHOM
SHEPreTUKU U TEXHOJIOTUN

* YMeeT UCI0JIb30BaTh METOAMKH TEIJIOTHAPABINYECKUX U POYHOCTHBIX PACUETOB Y3JI0B U
AJIEMEHTOB MPOEKTUPYEMOTO 00OPYIOBAHUS C UCIIOJIb30BAHUEM COBPEMEHHBIX CPEJICTB B
00JacTi KOHCTPYUPOBAHUS SIEPHBIX PEAKTOPOB

* YMeeT BBINOJHATh KOHCTPYHUPOBAHUE 3JIEMEHTOB 1DV ¢ yueToM NpUHIIMIIOB U CPEJICTB
obecrnieveHus CPHON U paiMalluOHHON OE30MaCHOCTH B 00JIACTH KOHCTPYHPOBAHUS SIIEPHBIX

peakTopoB
HABBIKH:

* Brnaneer HaBbIKaMM MCTOJIB30BAHUS CUCTEM KOMITBIOTEPHOM BEPCTKH U MAKETOB O(UCHBIX
MpOTrpaMM JUIsl IPEACTABICHUS PE3YJIbTaTOB HAyYHO-UCCIIEI0BATEIbCKUX PadoOT

* Brnaneer HaBbIKaMU MHTEPIPETALUU PE3YIIBTATOB TEILUIOTUAPABINYECKUX U IIPOYHOCTHBIX
pacyeToB Y3IJI0B U AJIEMEHTOB MPOCKTUPYEMOT0 00OPYIOBAHHUS C UCIIOIB30BAaHUEM COBPEMEHHBIX
CpeACTB B 00JIaCTH KOHCTPYHUPOBAHHUS SACPHBIX PEAKTOPOB

* Brnaneer HaBbIkaMH N300paKeHHsI KOHCTPYKIMHA 51eMeHTOB 19V B 0051aCTH KOHCTPYUPOBAHUS

SJIEPHBIX PEAKTOPOB



Buabi yueOHol padoThI

TpynoeMKoCTb 1O ceMecTpamM

Bunsbi yueoHoil padoThI
OuHo-3204Has popma

JIeKurOHHBIE 3aHATUS 16

ITpakTrueckue 3aHsITHUL 16

CamocrosTensHas paboTta 175

Yackl Ha KOHTPOJIb 45
252, au

Oo0mas Tpy10eMKOCTh OCBOEHUSI JUCIHUNITUHBI
7, 3eT

®opMBI TEKyIEro KOHTPOJIS ¥ NPOMEKYTOYHOM aTTeCTANMHI

®opMBI TEKYIIEr0 KOHTPOJISA M TPOMEKYTOYHOM KoawriecTso no cemecrpam
arrecranuu Ouno-32049Has popmMa
Tekyumuii KOHTPOJIb
KypcoBble npoeKTsl, mT. 1

IIpome:kyTouHas aTTecTanus

DK3aMeHBI, IIIT. 1




Coz[epmalme pa3aeiioB M pe3yJbTaTbl U3YUYCHUA TUCHUIIJINHDI

Pasnes aMcuMnIMHbI Conep:xanue

OCHOBHBIE NIPEANIOCBUIKY U IEPCIIEKTUBEI PA3BUTHS SIIEPHBIX
JHEPreTUYECKUX YCTaHOBOK. 3aIachl SJ€pHOro TOMmIuBa. dparMeHThl
1. BBenenne B Kypc WCTOPHH CO3/IaHHUS CTAIHOHAPHBIX, TPAHCIIOPTHBIX M KOCMHUYECKHAX
SIIEPHBIX peakTopoB. KOHKYypEeHTOCTIOCOOHOCTS SIIEPHBIX

9HEPTeTHUYECKUX YCTaHOBOK. L{uBunn3anus u sipepHast 6€30macHOCTb.

Knaccudukauus saepHbIX peakTopoB. DHEPrus HEUTPOHOB. Buasl
3aMenTeNd. BansiHue cBOMCTB 3aMeNTUTeNs Ha KOMIIOHOBKY
aKTUBHOW 30HBI. TemnoHocuTeny. BiausHue CBOMCTB TEIUNIOHOCUTENS HA

2. Knaccnpuxanus siaepHbIX .
3aTpaThl MOIIHOCTH Ha MPOKa4Ky. BinsHue CBOWCTB TEINIOHOCUTEIS HA

PeaKkTopoB
KOHCTPYKITHIO aKTUBHOM 30HBI. 3HAHHUS HA YPOBHE JI0Ka3aTEIbCTB U
BBIBOJIOB. SIIepHOE TOILIMBO AJIsl PEAKTOPOB. YMEHUS B PELLICHUN
TUIIOBBIX 3a]a4.
OcCHOBHbBIE KOMIIOHOBOUYHBIE IPUHLUIIBI pa3MeLeHNs] 000PyIOBaHUS
3. KomnoHOBOYHBIE CXeMBI PEaKTOPHBIX, UX CPAaBHUTENbHBIN aHanu3. [[puHINITEI pa3MelIeH st
SI/IEPHBIX PEaKTOPOB AKTUBHOM 30HBI. KOHCTPYKTHBHBIE OCOOCHHOCTH AIEPHBIX PEAKTOPOB.

TemIoBbIACIAIONINE SJICMEHTEL.

Konctpykius BBOP/I. TexHoI0THS N3rOTOBICHUS OCHOBHBIX
31eMeHTOB. OpraHu3aluu ABM>KEHUS TEITIOHOCUTES.
KoHcTpykTHBHBIE 0COOCHHOCTH TB3JIOB. OCHOBHBIE IPUHIIHITHI
KOHCTPYHUPOBAHUS TCIUIOBBIACTIOMUX cOopok. [ToaBecHas mraxTa.
Bbrox 3ammtHBIX TpyO. Kopmyc u kpeimka peakropa. KorTpons

4. Bogo-BoasiHbIe YJHEpreTHYecKHe .
. COCTOSIHUA KOPITyCa p€aKTOpa U KOMMYHUKAIMI IEPBOrO KOHTYpa B
peaKTopbI ¢ BOAOH MO/ JaBJIeHHEM

nporiecce dxcrryaranuu. OcodeHHoCTH KOHCTpYKIuM Kaccer CY3.
(BBOPII) p y Py

Oco0eHHOCTH pa3MeIIeHs TOIUINBA B aKTUBHOM 30HE U Meperpy3Ka
TOIUIMBA. 3HAHUS HA YPOBHE HA YPOBHE TOKA3aTEILCTB U BHIBOJIOB.
OrneHka rTuApPaBINYECKUX XapaKTePUCTUK UPKYJISIIHOHHOTO KOHTYpA.
Pacuer mapoBOro 1 ra30BOro KOMIIEHCATOPOB 00beMa. YMEHUS B

PCIICHUH TUIIOBBIX 3a1a4.

OCHOBHBIE JOCTOMHCTBA M HEIOCTAaTKH peakTopoB. OcoOeHHOCTH
KOHCTPYKTUBHOI'O MCIIOJIHEHUS B conocTaBieHuu ¢ BBPI.

5. Bopo-BoasiHble KHIIALIUE .
CenapannoHHbIE YCTPOMCTBA. 3HAHUA HA yPOBHE JOKA3aTEIbCTB U
JHepPreTu4YecKne peakTophbl

(BBBPK) BBIBOJOB. OpFaHI/I3aL[I/I}l JIBIDKCHMS TeraoHocutTens. EctecTBenHas

nupKyssinys rermnonocurens B BBPK. YMeHus B perienun THIIOBBIX

3agad.




6. KanaabHble Bogo-rpaguToBbIE

peaKkTopsl

HeiitponHo-pu3nueckre XapakTepUCTHKH IpaduTa ¢ BOIOM.
JocTonHCTBa M HEOCTATKH BOAOTPAa(UTOBBIX peakTopoB. OCHOBHBIE
xapakTepucTuku peakropo Tuna PBMK. AkTuBHas 30Ha peakropa.
YerpoiicTBo TexHonornueckux kananos. Kanansr CY3. ['paduroBast
KJIa/ika peakTopa. Pacnipenenenus remneparyp B KaHallax U
rpaduTOBBIX Kosblax. PeMoHT rpaduToBoii Kiagku. Marepuansl,
ucnoib3yemMsle B peaktopax Tuna PEMK. Ilpunnunuansnas cxema
BruTIoueHHs peakropa tunia PBMK na ADC. KoHTyp MHOTOKpAaTHO#M
NPUHYIUTEIbHON UK. OcOOEHHOCTH KOHCTPYKIIMU PeaKTopa
PBMK-1000. Oco6ennoctu neperpy3ku Tormira Ha PMMK.
IIporieccrl, IPOUCXOIAIINE B TOIUIMBHOM siUeiiKe U rpaUTOBON KIIagKe
B TEUEHUE IKCIITyaTaly. DKCITYyaTalluOHHBIH MOHUTOPHUHT

LHUPKYJISILIMOHHOTO KOHTYpa. YMEHUS B PEILIEHUU TUIIOBBIX 3aa4.

7. PeakTopsbl HA OBICTPBIX

HeHTpOHax

HetitponHo-¢pusndeckue mporeccol B peakropax. Koaddumment
BOCITPOM3BOJICTBA. SIIepHOE TOTUIUBO. TeTIOHOCUTENH A1 PEaKTOPOB.
OCHOBHBIE TOCTOMHCTBA M HEJJOCTATKH peakTopoB. [IpuHIMIMaNEHAS
cxema peakropa bH-600, BPECT O/ - 300 Oco6eHHOCTH aKTUBHOM
30HBL. 30Ha BOCIIPOM3BOCTBA. YIpaBjeHue U 3amura. [leperpyska
AepHOTO ToTuMBa. COMOCTaBIIeHNE XapaKTePUCTUK PEaKTOPOB Ha
OBICTPBIX HEUTPOHAX. 3HAHWE HA YPOBHE JI0OKA3aTEILCTB U BHIBOJIOB.
YmeHnud B

PEIIEHNH TUIIOBBIX 3a1a4.

8. I'azoo0xnaskaaeMble peakTOpPBI

a3, xak TeroHocutens. Crnenupuaeckue 0cOOEHHOCTH KOHCTPYKIIHN
ra3ooxJaxJIaeMbIx peakTopoB. HuzkoremneparypHsie u
BBICOKOTEMIIEpAaTypHbIE peakTopsl. [IpuHIMNHanbHAs cxeMa
BBICOKOTEMIIEPATYPHOTO PEaKkTopa C CTEPIKHEBBIMU TBAJIAMH.
[IpuHnunuansHas cxema peakTopa ¢ LIapOBbIMU TBIJIAMU.
ComnocrasieHue

XapaKTepPUCTHK Ta300XJIaKJaeMbIX PEaKTOPOB. YMEHHS B PEIICHUH

THUITIOBBIX 3a1a4.

9. Ts12ke/10BOTHBIE PEAKTOPHI

HeiitporHo-¢du3ndeckue cBOWCTBA TsHKEION BoAbl. CpaBHEHNE
CBOWCTB TsDKeINoi U 00bIdHOM BoJbL. PeakTopsl Tuia CANDU,
YCTPOMCTBO, OCOOCHHOCTH dKCIUTyaTanuu. [Ipeumyiectsa u

Hemoctatku peaktopoB CANDU. YMeHHUs B peIIcHHH THUITOBBIX 3a1ad.




10. DHeproBuiaeieHue B

AKTHBHOH 30HE

OHEProHanpsKEeHHOCTh Pa3IUYHBIX aAKTUBHBIX 30H. OCHOBHBIE
HMCTOYHWKY SHEPTOBBIACIICHNS B aKTUBHOM 30HE. HepaBHOMEPHOCTH
pa3MelIeHus TOIUIMBA B aKTUBHOM 30He. HepaBHOMEpHOCTH
pa3MeIleHUs BRITOPAIOLIETO OTIOTUTENS B aKTUBHOM 30HE.
M3menenue nojeit 3HEProBBIICICHNSI B TCUCHNE KaMITAHHUH.
[lepememenne cTepKHEH aKTUBHOM 30HBI B TIPOIIECCE IKCILTyaTallly.
ITepectanoska TBC npu neperpy3ke TOmMBa. 3HAaHUE HA YPOBHE
JTIOKA3aTeJILCTB U BHIBOJIOB. TETUIOBBIIETICHUE B PEAKTOPHBIX
MaTepuanax u Ouonormueckoit 3ammuTe. [lomHas MOIIHOCTH peakTopa.
Pacnpenenenue yenbHOro TEIUIOBBIIETICHNS B aKTUBHON 30HE.
Koadumment HepaBHOMEPHOCTH SHEPTOBBIEIICHNUS. BripaBHIBaHME
SHEPTOBBIICICHUS B AKTUBHOU 30HE. YMEHUS B PEILICHUN TUIIOBBIX

3aaad.

11. OcTaTo4HOE TEeNJIOBbIACICHNE

B SI/IEPHOM peaKTope

HcToyHNKY 0CTaTOYHOTO TCIIJIOBBLACIICHU . H3MeHeHNEe BEIMIHHEL
OCTAaTO4YHOI'O TCIIJIOBBIACICHNA BO BPEMCHHU. 3aBHCHMOCTD BEIUYUHBI
OCTaTO4YHOI'O BBIACICHUA OT KaMIIaHHUKU PEaKTOpa. HaBpixu pEUICHUA

THIIOBBIX 3a1a4.

12. TenioBoIi pacyeT peakToOpPoB ¢

OIIHO(l)a3Hl>IM TECIMJIOHOCUTEJIEM

Onpenenenne reOMETPHYECKUX XapaKTEPUCTUK KaCCETHI M aKTHUBHOM
30HBL. OTpaHrueHNe MaKCHMaIbHOT'O TEMJIOBOI0 NoToKa. OnpeneneHue
OCHOBHBIX TEINIOTEXHUYECKUX XaPaKTEPUCTUK aKTUBHOM 30HBI.
Pacnpenenenune teMneparyp 1o JJIMHE TB3JI B TOMOT€HHOW aKTHBHOM
3o0He. Pacnipenenenne remneparyp no qynHe TBC B reteporenHon
aKTUBHOM 30He. OLeHKa paclpeaeIeHus] TEMIIEPaTypbl TEIIIOHOCHUTENS
000JI0YKH U TOIIMBA 10 BEICOTE AKTUBHOW 30HBI IPU CUMMETPUYHOM
KOCHUHYCOH/JIaJIbHOM I10JI€ 3HEProBbIAeneHus. PacipeneneHue
TeMIIepaTyp 1o panuycy TB3J1. OLeHKa paciupeaeIeHus TeMIeparyp 110
CEYEHUIO TBAII. [ mapaBnuueckas XapakTepUCTHKAa aKTUBHOM 30HBI.
OCHOBHBIE TPUHIHIIBI THIPABIMYECKOT0 MPOQUINPOBAHUS AKTHBHBIX

30H. YMCHHS B PEUICHUHN THUIIOBBIX 3a1a4.

13. OcobennocTu pacyera

KHIISIIIX PeaKTOPOB

OnpefeneHue KOOPIUHAT Havajla MOBEPXHOCTHOTO U 00BEMHOTO
KUIIEHUs. MaccoBoe Napocoiep KaHue BJIOJIb HCITAPUTENBHOIO KaHAJIA.
Temnornapasnnyeckue NpoLecchl B KaHajlax ¢ ABYX(a3HbIM
TeIUIoHOCUTeNeM. I3MeHeHre THAPaBINYeCKOTO COIIPOTUBIICHUS
BIIOJTE 00OTpeBaeMoro Kanamna. [ mapaBmudeckas pa3Bepka 1mo
o0orpeBaeMbIM KaHaJlaM U TUAPOJUHAMHUYECKAsI HEYCTOHYHNBOCTb.
Bnusinue temioBoi

HEPaBHOMEPHOCTH B AKTUBHOI 30HE HA FUAPABINYECCKUE
XapaKTepUCTUKH KaHAJIOB. B3anMHoe BIMSHHME TEMIIOTUAPABIMUECKUX
Y HEUTPOHHO-(PU3NUECKUX XapPaKTEPUCTHK AKTUBHOM 30HBI. YMEHUS B

PEUICHNHU THIIOBBIX 3a1a4.




14. OcHOBHBIE NPUHIMIIBI
NOCTPOEHHUS CHCTeM 0e30MACHOCTH

PEaAKTOPHBIX YCTAHOBOK

Bapoepsl 0ezomacHocTr. Kputepun 6e3onacHoctu. OCHOBHBIE
MPUHLUIIBL, UCTIONb3YEMBIE TP MTOCTPOSHUH CHCTEM 0€30TacCHOCTH.

[Ipumepsr cucreM 6€30MMaCHOCTH.

15. YerpoiicTBO cucTeMbl
aBapUiiHOTO0 OXJIAKIEHUS
axtuBHoi 30HbI (CAO3) BBOP
YCTpoiicTBO cHCTeMBbI 3aIlINTHOM

000JI0YKH

Hasnauenne cucrembr CAO3. YerpoiictBo CAO3. Cucrema aKTHBHOTO
BITPBICKA C HACOCAMU BBICOKOTO JlaBieHns. CucTemMa akTHBHOTO
BIIPBICKA C HACOCAMH HU3KOTO AaBieHus. CucTeMa acCUBHOTO
BIIPBICKA C TUAPOAKKYyMyJIsTOpamMu. HazHaueHue 3ammTHONH 000I0YKH.
CripuHKIJIepHas CHCTeMa, CUCTeMa JIOKUTaHHsI BOAOPOa, CUCTeMa
MIaCCHBHOI'0 OTBO/IA TeIlJIa OT 3aIIUTHON o0osnouku. [lpuHiun

JIEUCTBHS YKa3aHHbIX CUCTEM.

16. Konuenuuu yaep:xanus
paciuiaBa NpH TSKeJIbIX aBApPUSAX
YerpoiicTBO cucTeMbl AaBAPUITHOTO
oxyiaxknenus peaxkropa (CAOP)
PBMK

Tsxenpie aBapun - TPOTEKaHUE, BOZMOXKHBIC MTOCIIECTBUA. Paciias
aKTUBHOU 30HBI (KOPHUYM), €T0 CBOMCTBA. TeXHUUIECKUE PEIICHUS 10
yIAEPKaHUIO pacIulaBa B KOpIryce peakTopa. BHekopmycHoe
YCTPOMCTBO JIOKAJIH3allMH paciljiaBa, OTeUeCTBEHHBIE U 3apyOeKHbIC
koHuenuuu. Haznauenue u yerpoiictso cuctembl CAOP. Ilpunnun
JICHCTBHS CUCTEMBI ITPU aBapUsiX ¢ OOJIBIION U MaJIOW TEYbIO

TCIIJIOHOCUTCIIA.
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