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Yacrs 1. OCHOBHAS IPOTPAMMA

JlaHHasi mporpamma IpeJjcTaBiseT co0oi oNnucaHue COAEPKaTENbHOIO MHHUMY-
Ma, He0OXOAUMOTO JUIS a4y KaHIUIATCKOro 3K3aMeHa o cneuraibHoctu 05.14.03. —
sSZIEpHbIE DHEPreTHYeCKHe YCTAHOBKH, BKIIOUYAsl IPOEKTUPOBAHUE, SKCIITyaTalllio U BbI-
BOJI U3 OKCIUTyaTalluH (TeXHUYECKHE HAayKH).

[TporpaMma OpHEHTUPYET acIUPaHTOB, O0YUAIOIIMXCs MO AaHHOW CIELHAIBHO-
CTH, a TaK)Ke COUCKaTeliel Ha MpuoOpeTeHue 3HaHWM B 00JIaCTH sJEPHBIX SHEpreTuye-
CKHMX YCTaHOBOK, OXBAaTHIBAIOLIMUX ClieAylolre 0a30Bble pas3jeinsl: «SnepHas ¢u3Mka U
sZIepHble TEXHOIOTUN», « DHEProMalIUHOCTPOEHHUE.

ComepxaHue mporpaMmbl cHOpMYJIIMpPOBAaHO HAa OCHOBE M3YYEHHS CIENYIOLIMX
TEM:

1 O01Me Bonpockl MPUMEHEHHS SIIEPHON SHEPIHH.

2 OcHOBBI TPOEKTUPOBaHUS M KOHCTPYHPOBAHHS SIAEPHBIX DJHEPreTHYECKHX
YCTaHOBOK.

3 SnepHble sHEPreTHYECKUE YCTAaHOBKH.

4 CoopyKeHHe, MOHTaX U KCILTyaTalus sIePHBIX SHEPTeTHYECKHX YCTaHOBOK.

5 YnpaBneHue CpOKOM CI1y>KOBbI siI€pHBIX SHEPreTUYECKUX YCTaHOBOK

TunoBasi mporpaMma-MHHHUMYM pa3zpaboTaHa 3KCIIEpTHBIM coBeTOM Briciiei aT-
TECTALIMOHHON KoMuccHH MuHuctepctBa obpaszoBanusi Poccuiickoit Penepauuu 1o
JHEepreTuke, MEKTPU(PUKALUU W IHEPreTHYECKOMY MAIIMHOCTPOSHHIO TMPH Y4YaCTHH
MI'TY um. H.D. Baymana u MDU (TV).

1. O6mue Bonpockl NPHMEHEHHS 11ePHOH SHePIruH

SlmepHas sHepreTHKa B 3HepreTnueckoM OanaHce. TpeGoBaHusi K 3HepreTHye-
CKHM TE€XHOJIOTUsIM. [lepcrieKTHBBI pa3BUTHA SAEPHOH SHEPreTHKH.

TONIUBHBIM LMK SA€PHOM SHEPreTUKU. TeXHOIOTHU U IPEANpPHATHS SIE€PHOTrO
TOIUIMBHOIO LIMKJIA. DKOJOTHYecKas U paualioHHas 0€30MacHOCTb.

[Ipobnema HepacnpocTpaHeHHs sfepHbIX MaTepuanoB. MAI'ATD u cucremsr
MEKIyHApOAHBIX rapaHTHid. TexHHueckue NpoOieMbl HEpaclpOCTPAHEHHSs SIAEPHBIX
MaTepHaloB.

DKOHOMHYECKHE AacTeKThl HCIOJIb30BaHUS siepHON 3Hepruu. CocTaBisrOLIre
u3zepxek npousBoacTsa 3ekTposHeprud Ha ADC. Cuarue ADC ¢ sKcmlyaTaluy.
DKOHOMHUYECKHE TIIOCIEeACTBHS TsKeablX aBapuil. ColMaibHbIE aCIEKThl Pa3BUTHs
s1IepHOM SHEPIeTHKH.

2. OcHOBBI NPOEKTHPOBAHHS H KOHCTPYHPOBAaHHS siIePHBIX

IHEpPreTHYeCKHX YCTAHOBOK

OcHOBBI sfepHOM U HeWTpoHHOW (H3UKHU. COCTaB U XapaKTepHCTHKH szep. 3a-
KOH M XapaKTePUCTHUKH paJHOaKTHBHOIO pacnaja. SlnepHsle peakuuu ¥ X OCOOEHHO-
CTH.

HeiiTpoHHbIH LHKI B siiepHOM peaktope. D deKTUBHBIH KO3DOHUIUEHT pasMHO-
)KEHUsT HEUTPOHOB. YCJIOBUS KPUTHYHOCTH. 3aKOHOMEPHOCTH (OPMUPOBAHMs MPO-
CTPaHCTBEHHO-IHEPreTHYECKOro paclpe/ieleHusi HEUTPOHOB U YAEJIBHOTO BbIACICHHs
JHEepPruM.



Kuneruka peakropa. Ponp 3amasppiBaroimx HeWTpoHOB. Kpurudeckoe u noji-
KPUTHYECKOE COCTOSIHHE peakTopa. [lMHaMU4yecKkue XapaKTepUCTUKH, 0OpaTHbIE CBS3H,
YCTOHYMBOCTH M CIIOCOOBI PEryIMpOBaHMs peakTopa.

VICTOYHMKH M METOABl PErMCTPaldd HEUTPOHOB, DKCIIEPUMEHTAIbHBIE METOIbI
U3MEpPEHHs] CeYeHUHl HEeWTPOHHBIX peaklui, Pa3MHOMKAIOIIUX CBOMCTB Cpelbl U HYK-
JIMJHOTO COCTaBa TOIUIHBA.

OddexTs peakTUBHOCTH. Bbiropanue M BOCIPOMU3BOJICTBO SAEPHOTO TOILIMBA.
TommuBHbIe UKL [leperpy3ku Torumsa. SnepHas 6€30macHOCTb.

M CTOYHUKHA HOHU3MPYIOLUIUX W3IYUYEHUH B SIIEPHBIX DHEPreTHYeCKUX yCTaHOB-
kax. CucreMa TeIIOHOCUTENs KaK UCTOYHHUK M3y4YeHUH. 3aKOHOMEPHOCTH OClabIeHus
WOHHM3UPYIOIIUX HW3IyYeHWH B BellecTBe. PagualilmoHHOe MOBPEXICHUE PEeaKTOPHBIX
MaTepUasoB.

TemnoBble U I'MApPaBIMYECKHE IPOLIECCH B SII€PHBIX SHEPreTUYECKUX YCTaHOB-
kax. OcoO0eHHOCTH KOHTypa OTBOJA TeIula. TeruioruapaBlIvYecKUil pacyeT aKTHUBHBIX
30H, OXJIAXKAaeMBIX OJHO(pA3HBIM, IBYX(a3HBEIM BOIHBIM, KUIKOMETAIMYECKUM, Ia30-
BEIM TerioHocuteneM. Kpusuc TemmooOMeHa. 3amacel OO0 Kpu3uca. MakcuMmalbHble
TEeMIEepaTypsl 000JI0YKH U ToruMBa. HectauroHnapHble NpoLeccsl B IEPEXOIHBIX U aBa-
PHHMHBIX peKuMax. TepMOrupaBiIuKa OCHOBHBIX IPOEKTHBIX aBapUi.

[{ukiel mapoTypOUHHBIX U Ta30TYPOMHHBIX YCTAaHOBOK. DHEpreTU4deckuil OanaHc
U K.ILJ. SIIEPHBIX YHEPreTHYECKUX YCTaHOBOK.

[TpouHoCcTh 000pYHOBaHMS U TPYOOIIPOBOIOB SIAEPHBIX YHEPIeTUYECKUX YCTaHO-
BoK. CraTtuyeckass HpPOYHOCTb. ¥YCTOWYMBOCTH. LIMKIMYeckas MPOYHOCTb. XpyINKasd
po4YHOCTh. BubpormnpounocTs. Pacuer Ha NPOYHOCTH NPU CEHCMHUYECKUX BO3JEHCTBH-
aX. McribITaHusi HATYpHOro 000pyIOBaHUs ¥ MOIEIBHBIX 00pa3IoB.

KouTpous, ynpapieHde W 3aliydTa SIepHBIX SHEepreTHUecKux ycraHoBok. Cucre-
MBI KOHTPOJISI HEHTPOHHO-(DU3UYECKUX M TEIUIOTeXHUYECKUX IapameTpoB. besomac-
HOCTb U IpobiieMa yrnpasieHHs. 3allUThl IO YPOBHIO MOIIHOCTH M pa3roHy. YIpaBis-
IOII[Fe CHCTEMBI HOPMaJIbHOM dKCIUTyaTalllu U 6e3omacHOCTH. B3auMozelicTBue «4eno-
BEK-MallHa».

OcHOBHbIE MPHHLUIBI U KpUTepHH obecneueHus OezomacHocTd. HopmarusHO-
perynupylomye J0KyMeHThl. [[pUHIUIIBI 3aIUTEL B NTyOUHY. YPOBHU IIyOOKO 311es10-
HHUpPOBaHHOH 3amuThl. OyHaaMeHTalbHble PyHKIHK Oe3omacHoCTH. IIpuHIMn equHnY-
Horo oTkasa. Kpurepuu u ycioBus obecrieueHus 0€30nacHOM dKCITyaTalluy.

dusznvecKue MPUHLKITBI PEaKTOPOB C €CTECTBEHHON 0€3011aCHOCTHIO.

Ananmu3 aBapuil. [IpoeKkTHBIE W 3ampoeKTHbIe aBapuu. AHaJIW3 HAIEXKHOCTH CH-
cTeM Oe3omacHocTH. Mojenu cucreM Oe3omacHOCTH. YTpaBieHue aBapuel. Bepost-
HOcTHBIH aHanu3. Cuenapuu aBapuii Ha ADC ¢ peakropamu BBOP, BH, PEMK.

[IporpaMMHEIE KOMIUIEKCHI 11 HEHTPOHHO-(U3UYECKUX PacdeTOB, IPOESKTHBIX
U OKCIUTyaTAllMOHHBIX PacyeTOB JAWHAMHKM M 0€30I1aCHOCTH, pPaJHallMOHHON 3allUThl,
pacueTHOro 000CHOBaHHs MPOYHOCTH, MOJEIIMPOBAHUS TSKENBIX aBapuid U UX MOCTIe/-
CTBHH.

2. SlnepHble JHepreTHYECKHEe YCTAHOBKH

AToMmHBIE cTaHIMH. THITBI aTOMHBIX cTaHUUHA. OCHOBHBIE KOMIIOHEHTHI U CHCTE-
MbI 3Hepro6sokoB ADC. Cy1oBble U KOCMHYECKHE SEPHBIE SHEPreTHYECKHUE YCTaHOB-
ku. [lepensmkHble U 0JIOYHO-TpaHCTIOpTaOeNnbHbIe sIepHbIe YHEPreTHYeCKHe YCTaHOB-
Ku. PanMoHyKIMIHBIE TeHepaTopbl. TepMosiaepHble peakTopbl. ['MOpuAHBIE CHCTEMBI

cuHTe3a-neneHus. Kinaccudukanus aaepHblX peakTopoB.
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TerioHOCHTENH SAEPHBIX peakTopoB. TpeOoBaHHS, OCOOEHHOCTH NMPHUMEHEHHS.
BoaHO-XHMHYECKHE PeXHMBI IIEpPBOT0 (BTOPOro) KOHTypa. TexXHOJIOrHM KHIKOMeTall-
JTUYECKHX, OpraHUYeCKUX, FA30BbIX TEIJIOHOCUTEIIEH.

Marepuaiiel B peakTOpoCTpOeHUH. YcloBus paboTel M KpUTepHH BbiOopa. Ter-
JIOYCTOHYMBBIE CTAJIM, KOPPO3MOHHO-CTOWKHME CTalM, LIUPKOHUEBBIE CILIaBbl, HEpXKaBe-
IOIHE CTaJlk, HUKWJIEBbIE CIUIaBbl, CILIaBEl HA OCHOBE TUTAHA, BEICOKOTEMIIEPATYPHbIE
cruiaBbl, rpaduT, KepaMUUYeCKUe MaTepuanbl. Martepuansl OpraHoB ynpaBlieHHs peak-
THBHOCTBIO. MaTepuaibl 3aMeUIMTeNIel U oTpaxkaTesieid. MaTeprasl 3alUThI.

Opranbl peryjiupoBaHusi flepHbIX peakTopoB. Hasnauenue, coctaB, KOHCTPYK-
K ¥ QyHKIHMOHATBHOE HUCIoNb30BaHHe. OCOOEHHOCTH OPraHOB PEryJIMpOBaHUs peak-
TOPOB pa3M4HbIX THMOB. Mcroab3oBaHue MHUIKUX, Ta3000pa3HBIX U CBHIIYYUX IOIJIO-
TUTEIIEH.

KoprycHble JIerKkOBOIHBIE PeaKTOpPhbl ¢ BOAOH MOJ AaBlieHHEM M KuIsue. Pas-
BuTHe peakTopoB. PeakTopsr BBDOP-1000, ACT-500, ATOLI, PWR. Peaxtops BK,
BWR. Konctpykiuu. KomnonoBka o6opynoBanus. CUCTEMBbl HOPMaJIBHON 3KCILTyaTa-
uH. CucTemMbl 6€3011aCHOCTH.

PeakTophl Ha OBICTPHIX HEUTPOHAX C HATPUEBBIM TeIIOHOCUTeNeM. PasBuTHe pe-
akTopoB. Peakropsl BH-600, BH-800. Kopnyc peakTopa ¥ BHYTPUKOPITyCHBEIE YCTPOM-
cTBa. AKTHBHAsi 30Ha W 30HA BOCIIPOM3BOACTBA. TeXHUYECKHUe cpe/icTBa 00eCreveHus
0ezonacHocTd. KomMrnoHoBka 060py0BaHusl.

KananeHble BojorpaduToOBEIE H TSHKETOBOJHBIE peakTophl. PasBUTHE KaHAJIBHBIX
peaktopos. [lepsas B Mmupe, Cudbupckas, benospckas ADC, bunubunckas ATOLI. Pe-
aktopel PEMK-1000, PEMK-1500. MetamnokoHcTpykuuu. AxTtuBHas 30Ha. KoHTyp
MHOTOKPAaTHOW NMPHHYAUTEIbHON HUPKYIALUH. CHCTEMBI HOPMaJIbHOM 3KCIUTyaTalluy U
cuctembl 6e3onmacHocTH. KaHallbHbIE TSHKETOBOAHbBIE PEAaKTOPBI.

PeakTopsl, oxJ1a)KaaeMble ra30M.

SlnepHble peakTOpbl HOBOTO MOKOJIEHHUS:

- C BOJIOH IIOJ JaBJIEHUEM;

- ¢ KHIKOMETAUIMYECKUM TEIUIOHOCHUTeNlNeM (HaTpueM, CBHHLIOM-BHCMYTOM,
CBHHIIOM).

Hccnenosarenbekue peakTopbl. Ou3ndeckne U KOHCTPYKTHBHBIE OCOOEHHOCTH.
DKCIepUMEHTAIbHbIE YCTPOMCTBA HMCCIIENOBATENbCKUX peakTopoB. CTallMOHapHbIE U
yueOHO-HUCCIIeJ0BATEIbCKUE PEAKTOPBI.

Cucremsl neperpy3ku toruusa. Crioco0Osl meperpy3ku. XpaHuiauina orpaboras-
IIEro sAepHOro TOIUIMBA. 1paHCIOPTHO-TEXHOJOrHYeckoe obopynosanue. Ileperpy-
304HbIE YCTPOMCTBA.

4. Coopy:keHHe, MOHTAK H IKCIIyaTallusl siAePHbIX SHEPreTHYeCKHX

YCTAaHOBOK

OcoGeHHOCTH MPOEKTHPOBAHUS U COOPYXKEHHUS SAEPHBIX JHEPreTUYEeCKUX yCTa-
HOBOK. Bri6op miomanok. KoMnoHoBka 31aHHi U COOPYKEHHH.

BEINOMHEHHE CTPOUTENBHO-MOHTaXHBIX padoT. [ToctaBka obopynosanusa. Oco-
GEHHOCTH OpraHM3allMi MOHTaXa. YTpaBieHHe kadyecTBoM. MoHTax peakTropos BBOP,
BH, PEMK. OcHOBHBIE TEXHOJIOTHYECKHE MPOLIECCHI.

Opranu3anusi ¥ KOHTPOJIb 3KCILTyaTallid. Y CTaHOBJIEHHE ¥ KOPPEKTHPOBKa Mpe-
JIEJIOB M YCJIOBHi 0e30macHoi sKcIuTyaTauuu. PernameHTanys sKkcruryaranud. TexHu-
yeckoe 00C/Iy)KHBaHHE M PEMOHT. PerinaMeHTanus NeHCTBUH NIPH aBapusaX M B aBapHii-

HeIX curyauusx. [Tokasarenu pabotel ADC. Cucrema BeIOMCTBEHHOTO KOHTPOJS 3a
4



akcryaTauuei. @enepanbHblii Haa30p 3a 6E3011aCHOCTBIO.

MeToapl 3KCIIyaTallMOHHOW M ONEpaTUBHONM JMAarHOCTHKH 3a COCTOSHHEM Me-
Tanna U obopynosanus, TpybonpoBogoB ADC. IlepHoAUYHOCTB 3KCIIIYaTallMOHHOTO
KOHTpoJs1. CUCTEMBI ONepaTUBHON JUArHOCTUKH.

Tpenaxeps! ms mepconana ADC.

Jle3aKTUBALMA TEXHOJOTHYECKOro 00OpyIOBaHMs, 34aHHi U coopyxeHui. Oc-
HOBHBIE METO/bl U OpraHHu3alis Je3aKTHBALUH.

O6parenue ¢ paguoakTuBHBIME oTxonaMu Ha ADC. IlepepaboTka paavoakTHB-
HBIX BoZ. OTBep)KIeHHE KUIAKUX PaTUOaKTUBHBIX 0TX0H0B. IlepepaboTka TBEpaBIX pa-
MMOAKTUBHBIX OTX0J0B. OOpauienue ¢ razoo0pasHbIMM pagHOaKTHBHBIMH OTXOIAMH.
CucreMbl ra3004MCTKU MPHU 3alPOEKTHHIX aBApHUsX.

5. YnpaBJ/ieHHe CpOKOM CJ1yKObl S1/IepPHbIX JHEPIreTHYeCKHX YCTAHOBOK

JKu3HeHHBIH UMK S1epHON SHEPreTUYeCKOH YCTAHOBKH M IPHUHLMIIBI YIIpaBJie-
HHsI CpOKOM Ciy>xkObl1. [Tpomyienue cpoka ciryx0b1. BeIBoA K3 KCIUTyaTaliH.

OGecrnieyeHne U NOBBIIIEHHE 0€30IIaCHOCTH MPHU MPOyIeHUH dKcrutyaTauuu. [lo-
Bpexaatomue $hakTopsl. TeXHonoruueckas nociae10BaTeIbHOCTh ONepalfi.

PammoakTHBHBIE MaTepUasIbl TIPH CHATHH € 3KCILTyaTalluy sAEPHBIX SHEpreTHye-
CKHMX YCTAaHOBOK. TpaHCIOPTHPOBKA, XpaHEHHE U NepepaboTKa TOIIMBA. Y IaieHHe pa-
IMOAKTHBHBIX OTXOJI0B BBICOKOM M CpeqHel aKTMBHOCTH. Jle3akTuBaius obopypoBa-
Hus. Peabunuranuusi TeppuTOpHil, 3arpsi3HEHHBIX PaTHOHYKIHIaMH.

OcoOeHHOCTH CHATHS C IKCIUTYaTallii CYAOBBIX SIEPHBIX SHEPreTHYECKHX yCTa-
HOBOK.

Yacrs 2. JOIMMOJHUTEJIbBHASA TPOT'PAMMA

JlononHUTeNbHAs NporpaMMa-MUHEMYM 110 crierransHoctd 05.14.03 chopmupo-
BAaHA C Y4ETOM CIELU(pHUKH HAYYHOM JesTeIbHOCTH HHCTHTYTA, CBSI3aHHOM ¢ pa3pabor-
KOM siIEPHOTO TOILIMBA IS PEaKTOPOB Pa3IM4yHOI0 Ha3HAYEHHS.

I. KoHCTpyKIIHOHHBIE MaTepPHAJIBI H siIepHOe TOIIHBO

1 . KoHCTpyKILIMOHHBIE MaTepHAIb.

1.1. Koncrpykuuonssle Matepuainsl, npumensemsle B TBC, TBaax u nanax pe-
akropoB BBOP u PBMK (crtaBbl nupkonus, XHM-1) . TpeboBanus K KOHCTPYKLHOH-
HbIM MaTepranaM. OCHOBHBIE (PU3MUECKHE H MEXaHUYECKHE CBOKCTBA.

1.2. KoHcTpyKuuoHHbIe MaTepuaibl, npuMeHsieMsle B TBC M TB31ax OBICTPBIX
peaktopoB BH, BPECT, CBBP (aycrenuTHble U (eppUTHO-MapTEHCUTHbIE cTanu). Tpe-
OoBaHUA K KOHCTPYKUHOHHBIM MarepuanaMm. OCHOBHbIe (DPU3HYECKHE M MEXaHHYECKHe
CBOWMCTBA.

1.3. KoncrpykunoHHbsle MaTepuaibl, npumensemsie B TBC u TBa1ax uccienosa-
Tenbckux peakropos MUP, CM, TTHK (cruiaBbl allOMHHUSI M ayCTEHHTHBIE CTAJIM).
TpeGoBaHusi K KOHCTPYKIHOHHBIM MaTepuanam. OCHOBHbIe (DU3HYECKHE ¥ MeXaHH4e-
CKHe CBOMCTBA.

1.4. BnausHue HeHTPOHHOro OoOMy4YeHHs Ha (PU3MKO-MEXaHHWYECKHE CBOKMCTBA
KOHCTPYKIIMOHHBIX MaTepHasoB.

1.4.1.PaguaninoHHOEe OXpYyMYHBaHUE (HU3KOTEMIIEPAaTYpHOE MW BbICOKOTEMIIepa-
TypHOe). I [pH4YHHBI OXPYITYHBAHUS U CIIOCOOBI MTOBBILIEHHSA PaJIHALIMOHHON CTOUKOCTH.

1.4.2. PasnanonHoe pacrnyxanue. [IpUYMHBl H CIOCOOBI MOBBIIIECHHS paJIdally-
OHHOM CTOMKOCTH.



1.4.3 . Pagnanonsblii poct. [IpuduHBl M crocoObl MOBBIILIEHHUS paaHallHOHHOM
CTOMKOCTH.

1.4.4.PanyalluOHHO-CTUMYJIMPOBAHHASL TIOJI3Y4eCTh. [IpUYHHBI H CIIOCOOBI I1O-
BBILIEHUS padalliOHHON CTOHKOCTH.

5. Koppo3uoHHasi CTOWKOCTb.

5.1. OcoOeHHOCTH M 3aKOHOMEPHOCTH KOPPO3HH LIMPKOHHEBBIX CILUIABOB B BOJIE
BBICOKHX I1apaMeTpOB U BOISHOM mape. PaBHOMepHass KOppo3us, SA3BEHHas KOPPO3Hs,
11eneBas Kopposus,

5.2. Ilornolenue Bonopoza, 3aMeyIeHHOe THIPUIHOE pacTpeCKUBaHUE.

5.3. BoaHO-XxUMHUYeCKHEe peXUMBI TEIJIOHOCUTESI IEPBOr0 KOHTYpa Uil TBIJIOB C
000J109KaMH U3 CIIAaBOB LIMPKOHUSI.

5.4. ITapo-uupKoHueBas peakius.

5.5. Koppo3uoHHas CTOMKOCTh ayCTEHUTHBIX U (PEppUTHO-MAPTEHCUTHBIX CTaseH
B )KMIKOMETAJUTUYECKUX TEIJIOHOCUTEIISX.

5.6. TpeboBaHus K Ka4ueCTBY KUIKOMETANIMYECKHUX TETJIOHOCUTENEH.

5.7. Koppo31oHHasi CTOMKOCTh B BOJIe HU3KUX MapaMeTpoB (Boaa OacceilHOB BbI-
JEPIKKH).

5.8. Koppo31noHHO-3p03HOHHAs CTOMKOCTE aIIOMUHHEBbIX CILIAaBOB B BOJAE BBICO-
KHUX [TapaMeTpoB.

5.9. Koppo3noHHasi CTOHKOCTh HEPXKABEIOLIUX CTalled B BOJE BBICOKUX IapaMer-
poB. Koppo3us noa HanpsiKeHueM.

6. MeTannypruss KOHCTPYKIIMOHHBIX MaTepuasaoB. TeXHOIOTUYECKHE CXEMBI U3-
rOTOBJIEHHs IIpoKaTa (MpyTokK, 0060m04kH, 1uct). KonTponupyemsle napamerpsl. Meto-
Ibl U CPEICTBA KOHTPOJIS.

7. AAnepHoOe TOILIHUBO.

7.1. Jensimpecs Mmatepuabl.

7.1.1. VYpan. Snepusie, pusnueckre U MexaHW4yecKue CBOicTBa. BiausHue obiy-
yeHUs Ha (U3NYEeCKHe M MeXaHWYeCKHe CBOMCTBA, pacllyXxaHHe, paJhallMOHHBIA pOCT,
aHU30TPOIHUsl CBOMCTB ypaHa noja obmydeHuem. [lyTH mNoOBBIIEHUS pagHalldOHHON
cToiikocTd ypaHa. COBMECTMMOCTb ypaHa C KOHCTPYKLMOHHBIMH Matepuanamu. Kop-
pPO3HOHHAs CTOMKOCTE B BOJIE, NTApe U KHIKOMETAITIMUYECKHX TEeIUIOHOCUTEISX.

7.1.2. CnnaBsl ypana. [IpuMeHeHuHe CIUIaBOB ypaHa B Ka4eCTBe SIePHOrO TOILIH-
Ba. UMo, UZr, UZrNb, Fissium. OcHoBHbIe (hu3HUecKHe W MeXaHHYeCKHe CBONCTBA.
[ToBenenue mon oOimydeHueM. COBMECTUMOCTb € KOHCTPYKLUMOHHBIMH MaTepHalaMH.
Koppo3uoHHasi CTOMKOCTB B BOJIE, ape U KUAKOMETAINIUIECKUX TEIIOHOCHTEIISX.

7.1.3. Kap6unael ypana. [IpumeHeHue B kauecTBe siiepHOro toruisa. OCHOBHbIE
¢buznyeckue 1 Mmexanuyeckue coictna. [loBeaenue noa obnyyenueMm. COBMECTHMOCTh
C KOHCTPYKLIMOHHBIMH MaTepuanaMu. Koppo3HoHHasi CTOWKOCTb B BOJE, IIape U KHJI-
KOMETaJUIM4eCKUX TeINIOHOCUTEISX.

7.1.4. Hutpuas! ypana. [IpuMeHeHHe B KayecTBe smepHOro toruiiBa. OCHOBHbIE
¢usznueckre U MexaHudeckue cBoiictBa. [loBenenue nox obmyuennem. CoBMECTUMOCTD
C KOHCTPYKLMOHHBIMH MaTepHrasiaMd. Koppo3uoHHasi CTOMKOCTE B BOJE, Nape U KuJ-
KOMETAIIIMYECKUX TEIUIOHOCUTEJISX.

7.1.5. Cuuumasl ypasna. [IpumeHeHue B kadecTBe siiepHOro ToruiiBa. OCHOBHbIE
bu3nyeckre U Mexanudeckue cpoictna. [loBenenue non obimyyenrnem. CoBMECTHMOCTh
C KOHCTPYKLIMOHHBIMU MarepuanamMu. Koppo3uoHHas CTOMKOCTb B BOJIE.



7.1.6. HMutepmerannuael ypaHa. IIlpuMeHeHMe B KadecTBe $A€pHOrO TOILIHBA.
OcHoBHBIE (U3HYECKMEe W MeXaHHueckue cBoiicTBa. IloBenmeHue moa oOIydeHHEM.
CoBMECTUMOCTB ¢ KOHCTPYKLIMOHHBIMU MaTepHaiaMu. Koppo3noHHast CTOMKOCTE B BO-
e, mape.

7.1.7. Coenunenus ypaHa ¢ KuciaoponoMm. IIpuMeHeHHe B KauyecTBe SIEPHOIO
ToruiuBa. OCHOBHBIE (U3MUECKHe W MeXaHWYeCKHe CBOWCTBA KOMIIAKTHBIX OKCHIOB
ypaHa. BrnusiHue HeHTpoHHOro OOJIyuyeHHS W TeMIlepaTypbl Ha CTPYKTYpy M (usuko-
MeXaHHYeCKHe CBOHCTBA. 3aKOHOMEPHOCTH pacIlyXaHMsl, ra30BbIAENIEHUs, palHalliOH-
HO-CTUMYJIMpOBaHHasi Mon3ydecTb. COBMECTUMOCTh C KOHCTPYKLIMOHHBIMU MaTepHa-
nmamu. Koppo3noHHasi cTOMKOCTh B BOJE, Mape U KUAKOMETAUIMYECKUX TelJIOHOCUTe-
JSIX.

7.2. IlnyTonwuii. SinepHsie, Gusnyeckue 1 MexaHM4YeCKHe CBONCTBA.

Oxcup ruryroHusi. OcHOBHBIE (u3MYecKue U MexaHWdeckue cBoiicTBa. [loBene-
Hue noja obmydyeHueM. COBMECTUMOCTh C KOHCTPYKLMOHHBIMU MaTepuanamu. Koppo-
3MOHHAs CTOMKOCTH B BOJE, Mape U >KMIKOMeTalIMueckux TeruioHocuremsix. MOX
tormBo. REMIX-toruBo. CMelnanHoe HUTpuAHOe ToruuBo. CpoiictBa. [Ipumene-
HHE.

8. Metannyprus ypaHa. TeXHOIOTHYECKUE CXEMBI MOJIyY€HHUsl CJIMTKOB M IMOPOILII-
Ka METAJNINYECKOT0 ypaHa.

9. TeXHOJIOrHYECKHE CXEeMBI MONY4YeHHs COeJMHEHHWH ypaHa (cIuIaBbl, KapOuabl
HUTPHU/IbI, CUITULUAb], MHTEPMETAJJIUbI) U [TOPOIIKOB U3 HHX.

10. TexHONOrMYECKHE CXEMBI MOJyYEHHs TOPOLIKa OKCHIa ypaHa U3 rekcadro-
puna. CpaBHEHHE TEXHOJIOTMYECKUX XapaKTEPUCTHK IOPOIIKOB OKCHJA ypaHa, Moiy-
YeHHBIX pa3HBIMH MeTOaMHU. JIOCTOMHCTBA U HEJAOCTATKH Pa3JIMYHBIX CXEM H3rOTOBJIE-
HUS MOPOILKAa OKCHA ypaHa.

11. OcHOBHBIE 3Talnbl TEXHOJOTHMH MPOU3BOJACTBA TabJeTOK. TexHOJIOru4ecKun
KOHTPOJIb CBOMCTB TOIUIMBHBIX TabsieToK. OCHOBHBIE KOHTPOJIHMPYEMbIE TEXHOJIOIHYe-
CKHE CBOMCTBA TOIUIMBHBIX TabjeTOK. MeToabl KOHTPOJIS XapaKTEPUCTUK TOTUIHBHBIX
TaOeToK.

12. OcoOGeHHOCTH U3rOTOBJIEHHS TOIUIMBA U3 pereHepHpOBaHHOIO ypaHa

13. Oco0eHHOCTH U3rOTOBIEHHUS] CMENIAHHOTIO TOILTHBA.

14. TexHOJOrHYECKHUE CXEeMbl OKUCIUTEIBHOIO U 3KCTPAKIIHOHHOIO METO/I0B I1e-
pepaboTku Opaka ¥ OTXOJOB IPOM3BOJICTBA IIOPOILIKOB OKCHAA ypaHa M TOIUIMBHBIX
TabJIETOK.

15. IlpuMeHeHHe BBITOPAIOIINX TOIJIOTUTENEH B aTOMHOM sHepreTuke. HazHadve-
HUe BhIrOpaloIMxX mnorsoruteneit. bop. [amonunuit. Dpbuil. SnepHo-pusuyeckne
cBoiicTBa. DpOuii, KaK BHITOpAlOLIMi mornoTuTens st Tonnusa PBMK, mepcrniekTHBbI
ucrnons3oBanus B ToruiuBe BBDOP. MagonunHuii, KaKk BbIFOPAOIIUH MOTJIOTHTENDL IS
toriiBa BBOP, nocToMHCTBA M HEIOCTATKH.

16. TpaHcnopTHPOBKa, XpaHeHHe U nepepaboTka 0TpabOTaHHOTrO SAEPHOTO TOII-
nuBa. Mcronp3oBanue repepabOTaHHOIO SAepHOIO TOILIMBA U M3IOTOBJICHHS TOILIN-
Ba JUIs PEAaKTOPOB pa3IMYHOro HasHadeHHs. OCOOEHHOCTH MPOU3BO/ICTBA.



II. TennoBbiaeasiomue 31eMeHThl. Pazpaborka u o6ocHoBaHue paGoTocmo-
coOHocTH. TexXHOJIOrHH W3roTOBJIEHHS H KOHTPOJb KavyecTBa. MeToabl HcnbITa-
HHSl TONJIHBA H TBYJIOB.

1. TeruoBbIaenstoNIMe dMeMeHThl (TB3JIbI). HasHaueHus: 1 OCHOBHBIE (YHKIHH.
O6mue TpeGoBanus K TB1aM. OCHOBHBIE THMBI TBJI0B. OCHOBHBIE COCTABHBIE YaCTH
TBIJIOB.

2. TBanbl KoHTeliHepHOro THNA. KOHCTpYyKTHBHBIE OCOOEHHOCTH M 00/1aCTH IPH-
MeHeHUs. DU3NKO-XUMHUYECKHe IPOLecChl, MPOTEKAloIHe B TB3JaX KOHTEHMHEPHOIO
TUIA 11071 00JIyYEHHUEM.

3. JlucnepcuoHHbIe TBAJIbl. KOHCTPYKTHBHbIE OCOOEHHOCTH M 00JIaCTH NpHMEHe-
HHSI.

4. Konctpykuuu TBC sneprernueckux peakropos (BBP, PBMK, bH). Ilpunuu-
bl AUCTAHLIUOHUPOBAHUS TBIJIOB.

5. TBC u tBasisl BTTP.

6. Konctpykuuu TBC uccrnenoBaTenbCKUX peakTOPOB.

7. Konctpykuus TBC peakTopoB Iu1aBy4lX aTOMHBIX CTaHIIHH.

8. DKcruryaTariMoHHbIE (aKTOphI, BIMSAIONIME HAa pabOTOCIIOCOOHOCTh H pecypce-
HBI€ XapaKTepUCTUKH TB3JIOB.

9. Mojienu Harpy »KeHus TB3JIOB U 000JI0Y€eK.

10. PacueTs! TB3J10B.

10.1. TermoBoii pacyér TB3JIa. Y paBHEHHE TEILIONPOBOAHOCTH. THITBI rPaHHYHBIX
YCJIOBHH ypaBHEHHsl TEIJIONPOBOJHOCTH. MeTO/bl pellieHnsl ypaBHEHHs! TEIIONpPOBOJ-
HOCTH. AHa/JIMTHYeCKOe (OJHOMEpPHOE) pelleHHe YpaBHEHHS TEIJIONPOBOAHOCTH IS
COCTaBHOTO LIUITUHIPA.

10.2. Pacuét TBA11a HA NPOYHOCTh. Y paBHeHus paBHoBecus. [lepopmaunu. Casb
MeXIy HanpsDKeHHsMH U Aedopmarusamu. Monenn matepuana. [lnactuynocts. [Ton3y-
yecTb. DdPexT Tepmuueckoro nedopmupoBanus. DdGexT paaraluoHHOro GpopmMous-
meHeHus. OCHOBHbBIE TTOHATHS METOAAa KOHEYHBIX 3JIEMEHTOB.

10.3. KomnproTepHble KOABI A1 pacyéTra TBIJIOB Ha MPOYHOCTb.

10.4. MeToabl BEpOSITHOCTHBIX pacyeTOB TBAJIOB.

11. OcHoBsl paborocrocobHOCTH TB10B BBOP B 10MyCTHMBIX MPOEKTHBIX
YCIIOBUSIX KCIUTYaTallUu.

11.1. TlonsiTHe O MPOEKTHBIX KPHTEPHIX.

11.2. [IpoYHOCTHBIE KPUTEPHH.

Koppo3noHHOe pacTpecKUBaHKE MO/ HapsKEHHEM B IIPUCYTCTBUH arpeCCUBHBIX
MPOAYKTOB JIEIECHHS.

[IpenenbHble SKBHBACHTHBIE HANPSKEHHs B 000JI0UKE.

[ToTeps OKpyHOM yCTOHYHUBOCTH 000JOUKH OT Nepenaia JaBICHHs.

VeranocTHas U JUTATENbHAsS IPOYHOCTh O0O0I0YKH.

I[NpenensHas ocTaroyHas rIacTHYeckas aedopmanus 000JI04KH.

11.2. lehbopmaliiOHHbBIE KPHTEPHH.

11.3. Termodu3uyeckue KpUTEpUH.

[IpenensHas TemnepaTrypa TOILIMBA.

[penenbHOe qaBIeHHE Ta30B Moz 000JI0YKOH TB3JIA.

11.4. Koppo3HOHHBIE KPUTEPHH.

11.5. ®peTTUHI-U3HOC 0DOJIOUKH.

11.6. DKcrutyaTallMOHHbIE KDUTEPHH.



11.7. Kputepun 6e30n1acHOCTH IIpU aBapHUsiX.

12. Tlopsinok pa3paboTKu U yTBEpKAEHHUS TEXHUYECKOrO MPOEKTa TB3JIa U I10CTa-
HOBKH Ha MPOU3BOJICTBO.

13. Usrorosnenue tB10B U TBC.

13.1. IlonaTHE O pa30BOM, MEIKOCEPUHHOM, KPYITHOCEPUHHOM H MacCOBOM IIpO-
U3BOJICTBE TBAJIOB.

13.2. TexHOJMOrMYECKHE CXEMbl U3rOTOBIEHHUS TBIJIOB KOHTEHHEPHOTO THIIA.

13.3. Texnomnorus coopku TBC sHepreTHu4ecKux peakTopos.

13.4. TexHonoruueckue cxembl U3rOTOBJIEHHS JUCIIEPCHOHHBIX TB3JIOB.

13.4.1 CoBMecTHOE BbIJIaBIIHBAHHUE.

13.4.2. BakyyMHasl IpOMMUTKa.

13.4.3. 'mgpocratuueckoe npeccoBaHUe.

13.5. TexHosoruyeckas cxema U3rorosiaeHus Teanos BTI P.

13.5.1 TexHosjoruyeckas cxemMa H3rOTOBJIEHHs C(HEepUYECKHX MHKDPOTBIJIOB U3
TOTLTUBHBIX MATEPHAJIOB MPOLECCOM 30Jb-Tellb C MOCIEIYIOIIHM MMOKPBITHEM HMX I10-
BEPXHOCTH CIIOSIMHU IIHUPOYIJieposia U KapOuaa KpeMHHS.

13.5.2. TexHonoruyeckas cxema M3rOTOBJIEHHUS TB3JIOB M3 MHKPOTBIJIOB M I10-
polIKa yriepoaa B KOMITIAKTHbIE JUCTIEPCHOHHBIE TBIJIbI.

13.5.3. Oco0eHHOCTH TEXHOJIOTHH TMOIY4YeHUsI MUKPOTB3JIOB METOJOM 30JIb-T€Jb
npoliecca u3 kapOuaa ypaHa, kapouza IIyToOHUs U KapOuaa Topusi.

14.5. MeTtoasl repMeTU3aLMY TBIJIOB.

14.5.1. OGopynoBaHUE ¥ TEXHOJIOTHYECKAs CXeMa KOHTAKTHO CTBIKOBOM CBapKH.

14.5.2. O6opynoBaHUE W TEXHOTIOTHYECKAs CXeMa aprOHHO-yTOBOH CBAPKH.

14.5.3. OGopyoBaHHe U TEXHOJIOTHYECKask CXeMa 3JIEKTPOHHO-IIy4€BOH CBapKH.

14.5.4. MeToap! KOHTPOJIsl Ka4yecTBa CBapKH.

15.6. ABromarH4yeckasi CUCTEMa yIpPaBJICHUs TEXHOJIOTHYECKHUM MPOLECCOM H3-
rOTOBJICHHsI TBIJIOB.

16. KoHTposb 1 obecnieueHre KayecTsa NPy MPOU3BOJICTBE SAePHOI0 TOILINBA

16.1. Ponb KOHTpOIs U CTaH1apTOB KavyeCTBa.

16.2. OpraHu3aiiysi METpPOJIOTHYECKOro obecrieueH s KayecTna.

16.3. OGecrnieuenre KayecTBa SASPHOrO TOIUIMBA IIPU ITPOEKTHPOBAHHH.

16.4. TexHONIOTHYECKHH KOHTPOJIb TBI10B. KOHTpoNHpyeMble mapaMeTpbl U Me-
TOJIbI KOHTPOJIS.

16.5. Texnonoruueckuit kKoHTpoJb TBC. KoHTposupyembie napaMeTpbl U METO-
JIbI KOHTPOJISL.

17. MeToabl 1OopeakTOpHBIX HccenoBanuii TBa10B ¥ TBC.

18. KOHTpOJIb COCTOSIHUS TBAJIOB IIPU paboTe B peakTope.

19. Kontpous 06ryueHHsIX TB20B U TBC.

20. MeTombl peakTOPHBIX M MOC/IEPeaKTOPHBIX Hccnenopanui TBanoB u TBC.
McnplTaHUs MaTepHaloB M TBAJIOB B MCCIIEIOBATENBCKUX PEAKTOpaxX (MHCTPYMEHTallb-
Hble, PErUCTPHPYEMBbIe MapaMeTpsl, rorpemHoctH). Peakroper MUP, CM-2, BOP-60 -
IKCIEPUMEHTAIbHBIE BO3MOKHOCTH.
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