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OBILIASA YACTD

OneHouHbple MaTepuaibl MO0 AWCLMIUIMHE IPEIHAa3HAYEHbl I OLIEHKH JTOCTHXKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. [TK-1 CnocoGeH mpoBOUTh pacdeThl 00BEKTOB MPOPECCHOHATBHOM IEATEILHOCTH C YIETOM
UX HKOHOMHYECKON AP PEKTUBHOCTH
NI-3 leMOHCTpUpYET 3HAHUE MIPUHITUIIOB ACHCTBUSA, KOHCTPYKIIUN U PEKUMOB pabOTHI
SJIEPHBIX SHEPTETUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. AkTyanbHbIe TPOOIEMBI SIEPHOI YSHEPreTUKU. MeTOIbl U CUCTEMBI TMarHOCTUKH
(KonTpoawsHas pabora)

Popma peanusanuu: ITncemenHas pabora
1. MeTosl pacueTa HEUTPOHHO - pusnueckux napameTpoB (KonrponsHas padorta)
2. IIpou3BOICTBO TEIJIOBOU U AJEKTPUUECKOM sHepruu DY, ynpaBieHHe peakTOPOM.
[Tepcnextusl A9 B XXI Beke (KonTpoibHas pabora)
3. CpaBHuTtenbHbli anamu3 ADC ¢ peakTopaMu pa3IndHbIX TUIIOB MoHM3upyroiee
usnyyenue peakropa (Kontponbnas paboTa)

BPC nucuuminHbl

7 cemecTp

IlepeyeHb KOHTPOJBHBIX MEPONPUATHI TEKYIIEro KOHTPOJS YCHEBAEMOCTH IO

AUCHUILINHE:

KM-1 IIpou3BojacTBO TEMJIOBOM M JIEKTpHUECKON sHepruu 1Y, ynpaBieHue peakTopom.
[Tepcnextursl 3 B XXI Beke (KonTponsHas pabora)

KM-2 Meroasl pacueta HEHTPOHHO - pusndeckux napameTpos (KonrpoasHas padora)

KM-3 CpasuurenbHbli anamm3 ADC ¢ peakTopaMu pa3IuIHbIX THITOB MIOHU3UpYIOIIee H3TydeHHe
peaktopa (KonTponpHas pabora)

KM-4  AxryanbHble IpOOJIEMBI SA€pHOM SHEPreTHKU. MeToabl U cucTeMbl quarHocThku (KoHTponbHas
paborta)

Bujx npomexyTo4HOI aTTecTannu — 3a4eT ¢ OLIEHKOM.

Beca KOHTpOJIBHBIX MEPONIPUATHI, %o
Nupekc KM- | KM- | KM- | KM-
KM: 1 2 3 4
Cpox KM: 4 8 12 14

Pazgen nucumimHe




CocTosHHE U IEPCIIEKTUBBI Pa3BUTHS IEPHON DHEPTETUKH B
mupe. OCHOBBI SIIEPHOI U HEUTPOHHOU (HU3UKH

CocTosiHuE U NEPCIIEKTUBBI pa3BUTHS 10D

Snepuble peakunu. HeWTpoHHO-(pU3NUECKHE POLIECCHI B SIIEPHOM
peaxTope (S1P)

VYnpasnenue peakropoM. OcoOEHHOCTH peakTopa KaK HCTOYHHKA
SHEPrUuu

Tommusneni nuki 9. Knaccudukanus A2V . OyHKIIMOHUPOBaHKE
ADC

TormumHen nukn A9. Knaccudukanus A2Y

®ynkuronuposanue ADC, aBapHilHbIE 3alUTHI, CHCTEMBI
0e3011aCHOCTH

Hopmbl paguannoHHoil 6€301macHOCTH; IPUMEPHI PELICHUs
IIPaKTUYECKUX 3a/1a4. BeIBOA U3 3KCILTyaTaluu

CpaBuautenbubiii ananu3 ADC ¢ peakropamu BBOP, PBMK, BH u
BPECT. CynoBas, kocMu4ecKkas U Majas siiepHasi SJHEpreTuka

CpaBuautenbubiii ananu3 ADC ¢ peakropamu BBOP, PBMK, BH u
BPECT

[Tpoexter ADC ¢ BBOP

CynoBas, kocMuyeckas 1 manas 519

ITonsATusA, onpenencHus U eAMHULILI U3MEPEHU, UCIIOJIb3yEMBIE B
JIO3MMETPUN NOHU3UPYIOUIUX U3ITy4EHUN

EctecTBeHHbII pagnoakTUBHBIN (HOH

AKTyabHbI€ TIPOOJIEMBI SJIEPHON YHEPTETUKU

AKkTyanbHbie Tpo0emMsbl S13: npoasieHne cpoka CiryxOsl,
o0ecrnevyeHrne 3aMKHYTOr0 TOTUTMBHOTO ITUKIIA

[ToBeIIeHNE OE€30IIACHOCTH, CEMCMOCTOMKOCTH

praBJ'IeHI/ISI TEXHOJIOTHYCCKHUMHU IMMPOLUECCAMU U TAKCIIBIMA
aBapusMu

Bec KM:

25

25

25

25




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-3nk1  HdemoncTpupyer | 3HATh: KM-1 I[1pou3BoaCcTBO TEIUIOBOM U AJIEKTpUUECKOM sHeprun Y,
3HaHUE MPUHIIMIIOB | IPUHIIMIIBI POIIECCOB: ynpasneHue peakropom. [lepcnextussl 510 B XXI Beke (KonTponabHas

JICHCTBHsI, KOHCTPYKLUMH U
PEKUMOB pabOThI SIIEPHBIX
OYHEPreTUYECKUX YCTAHOBOK

MPOU3BOJCTBA TETUIOBOMN U
ANEKTPUUYECKON SHEPTruu Ha
ADY, ynpaienus siAepHbIM
peakTopoMm, BBOJIa M BBIBOAA
13 DKCIUTyaTaluu v
JTUKBHJIALUU YHEProOIoKa
TIOHSATHSI, OTIPEICIICHUS U
€IMHUIIBI U3MEPEHUS,
HCIIOJIb3YEMbIC B
JO3UMETPUU
WOHHU3UPYIOLINX U3ITYyYEHHUI
YMeTs:

JIEMOHCTPHPOBATH
MMOHMMAaHHE B3aMMOCBSI3U
3a/1a4 o0ecrieueHus
HaJe)KHOCTH,
SKOHOMUYECKOMN

3¢ HEeKTHBHOCTH U
MPOEKTHOTO CPOKa CITYKOBI
obopynoBanus A2V,
TTOBBIIICHUS HX
0€30MacHOCTH U
CEHCMOCTOMKOCTH C

pabora)

KM-2 Meroab! pacuera HEUTPOHHO - GU3UUYECKUX TAPAMETPOB
(KonTposbHas paboTta)

KM-3 CpaBnautenbnbiii ananu3 ADC ¢ peakTopamMu pa3indHbIX THIIOB
HNonumsupytomee uznydenne peakropa (KontponabHas padota)

KM-4 AxtyanbHble TpoOJieMbl sIepHON IHEPTeTUKU. METObI i CUCTEMBI
muarHocTukd (KontponsHas pabora)




3a7a4aMu
COBEPIIICHCTBOBAHUS
MCTOA4O0B U CUCTEM
BUOPOAKyCTHYECKOM
AWMArHOCTUKU; YIIPAaBJICHUA
TEXHOJIOTUIECKUMHU
IpouecCaMu U TAXKCIIbBIMU
aBapHAMHU

pacCuuThIiBaTh NPCACIBHO
JOIYCTHMOE BpeMsl padOoThI
HepCcoHajIa B 3aBUCUMOCTH
OT HHTEHCUBHOCTH
panuanyy B 30He pabOTHI




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. [Ipou3BOaCTBO TENJI0BOI U JIeKTPUYecKkoil sHeprun AJY, ynpaBijenue
peakrtopoM. Ilepcnextussl 19 B XXI Beke

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpustTusi B BPC: 25

IIpoueaypa npoBegeHHs] KOHTPOJIbHOro Meponpusitusi: CTyIeHTbl IOJy4aroT OJIaHK ¢
Bornpocamu. Ha oTBerbl Ha Bompockl orBoauTcs 30 MHHYT 0€3 BO3MOXXHOCTH TOJB30BATHCS
BCIIOMOTaTeJIbHbIM MaTEPUAIIOM.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA HA IIPOBEPKY 3HAHUH 110 pPacCMOTPCHHOMY pa3acity

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3arIaHupPOBAHHbBIE Bonpocsi/3aganus 11t IpoBepKH
pe3yapTaThl  OOy4YeHHS
10 TUCIUIUINHE

3HaTh: HOHATUSA, 1.3a cuer skcrutyatanuu kakux TunoB ADC npou3BoauTCs
OIIpECIICHUS U €INHULIBI BbIpabOTKa 3JIEKTpUYECTBa B MUpe?

U3MEPEHUS, Ortger:

UCIIOJIb3YEMBIE B ATOMHBIE 3JIEKTPOCTAHIIUH KJIACCU(PULUPYIOTCS 1O TUILY
JO3UMETPUN JEHCTBYIOIMX B HUX PEAKTOPOB

VMOHM3UPYIOLINX -Bo10-BOSIHOM SHEPreTUUECKUM pEaKkTop

W3JIy4eHUN -JIerkOBOJHBIN pEaKTOp C BOJOM IOJ TaBJICHUEM

-JIErKkOBOHBIN KUIISALIUN PEAKTOP

- PeakTop ¢ razoBeIM OXJaXJI€HUEM; Ta30rpadUTOBBIN peaKTop

- PeakTop ¢ Ts>KeI0BOIHBIM 3aMEIIIUTEIEM U TEIUNIOHOCUTENIEM IO
JABJICHUEM

-YpaH-rpaduTOBBIi peakTop KaHaibHOro THIa-PBMK

-PeakTop Ha ObICTpBIX HEUTpOHAX

2.Bunpl saepHBIX peakui

Ortger:

Tun sspepHON peakliiy OIIPENEIAeTCA BUIOM BO3IEUCTBYIOIIEH U
BBIJICIJISIFOIIEHCST YacTHI (a, b).

- Eciiu oHu coBnazaror (a, a), peakiuio Ha3blBalOT paccessHuEM
yacTULBI a. B 3TOM citydae cocraB siipa He U3MEHSETCS

- Ecnu B siiepHOM peakiuy yacTHlla a ucues3aet (Iorjiouaercs
SIpOM), a BMECTO Hee TOSIBJIIETCs HOBasi yacTua b, coctas sipa
U3MEHSETCA: IPOUCXOIUT SACPHOE IIPEBPALLICHHE

3.Ilouemy ynaercst OCyIECTBUTh YIPABISEMYIO LEITHYIO PEAKIINIO
neseHus?

Orger:

-3 ypaBHEHUsI KUHETUKU PEAKTOPA CIEAYET, YTO IIPU 3HAYEHUU TN
=tMrH = 10-3 ¢, ecnu naxe npuHATh p = 5-10-3, IUIOTHOCTH
MOTOKa HEUTPOHOB Bo3pacTaeT 3a 1 ¢ B 150 pa3 (O/®0) = e5~150.
-YTpaBJIeHHE SIEPHBIM PEAKTOPOM CTAHOBUTCS BO3MOXKHBIM
Onarosiapst HAIMYHIO 3aMa3/(bIBAIOIINX HEUTPOHOB. 3 — 10JIs
3ana3/bIBalOIINX HEUTPOHOB. XOTsI KOJIMYECTBO TAKUX HEUTPOHOB

7




3anjgaHUupOBAHHBIE
pe3ynbTaThl  OOYYCHHS
10 JMCIUTUINHE

Bonpocsi/3aganus 11t npoBepKu

MaJo, BpeMs UX BBIX0J1a JOCTATOYHO BEJIHKO.

II>ToMy nenHas peakuus AeJE€HUS HA MTHOBEHHBIX HEUTPOHAX
SIBJIIETCSL HEYIIPABJISIEMOM, a TAK)KE CPEJIHEE BPEMSI JKU3HU BCEX
HEHUTPOHOB TN BO3pPacTacT:

tn = t3anf + wvrH (1 — P)

4.Bormpoc: yCTOHYUBOCTD SIAEP.

Otser: U3 ¢akra yobBanust ECB 151 HyKJIMZOB C MaCCOBBIMH
yuciamu 0obIne wid Menbirne 50-60 cnemayer, 4To IS sSaep ¢
MajbIMU A 3HEPreTUYECKHU BBINOJIEH IPOLECC CIAUSHUS -
TEPMOSAEPHBII CUHTE3, IPUBOJALIMN K YBEJIMUEHUIO MAaCCOBOIO
qucia, a JUIs aaep ¢ 00JIbIKM A -IIpoIiece JAeICHuUs.

B Hacrosiee Bpems 06a 3TH npolecca, IPUBOJIAIINE K BbIICICHUIO
SHEPrUH, OCYLIECTBIICHBI, IPUUYEM MTOCIEAHUM JICKUT B OCHOBE
COBPEMEHHOM sJIEPHOM SHEPTETUKH, A IIEPBBII UCIIOIb3YETCS B
TEPMOSZIEPHOM OPYXKHUH, €F0O MUPHOE IPUMEHEHNE HAXOAUTCS B
CTaJluM OCBOEHUSA. Y CTOMYHUBOCTB SIAEP CYLIECTBEHHO 3aBUCHUT OT
(A-Z)/Z - otHOIICHWS YKCe)l HSUTPOHOB U IIPOTOHOB. Sypa NErkux
HYKJIMI0B HanOosee ycroiuussl npu (A-Z)/Z = 1.

C pocToM MaccoBOTO YMCIIa CTAHOBHUTCS BCE 0oJiee 3aMETHBIM
JIEKTPOCTATUYECKOE OTTAJIKUBAHUE MEXy IPOTOHAMU, U 00JIaCTh
YCTOWYMBOCTH CABHIaeTCs K 3HaueHusM (A-Z)/Z > 1.

Jlnst Hanbosee TsoKENbIX HYyKIuaoB (A-Z)/Z = 1.5

5.Iloyemy MakCMMyM B KpUBOW YAEIBHOW SHEPTUH CBSI3H
o0ecreyrBaeT BO3MOXKHOCTb IOJIy4eHHsI CBOOOIHOM sHEprun?
OTtBeT: MakcuMyM B KpUBOH YJ€JIbHON 3HEPTUU CBA3H MMOKA3bIBAET
MIMKOBOE 3HAYE€HUE, OT KOTOPOTO BCIEACTBUE JEIICHUS SAEP MOKHO
OTCTYNHTD, OJYYUB MIPU 3TOM CBOOOTHYIO SHEPTHUIO.

OHeprus CBA3M XapaKTEPU3YyeT CUIIbL, CACPKUBAIOLINE HEUTPOHBI-
MIPOTOHBI-3JIEKTPOHBI BMECTE — CII€0BATEIBHO, €CIIN
COCTABJISIOLINX CTAHET MEHBIIE, SHEPTUs CBA3H YaCTHYHO
BBIIEJIUTCS B BUJIE CBOOOTHOW SHEPTUU

6.0pransl CY3 1 UX OCHOBHBIE (DYHKIIMU:

ABapuiiHble (aBapHifHas 3aIIMTa peaKkTopa).

Perynupytomiye (M3MeHEHNE MOILITHOCTH PEAKTOpa, MyCK-
OCTaHOBKA, PETyJIUPOBAHNE MOLIHOCTU PEAKTOPA ITPU MaJIbIX-
OBICTPBIX OTKJIOHEHUSAX OT KPUTUYHOCTH).

Komnencupyromue (koMneHcaus 30bITOYHOM peakTHBHOCTH)
7.CocTaBIsIOIINE SHEPTUH, BBIACISIOMICHCS TPU AEIEHUU sapa’?
Ortger: ITonnast sneprus aenenus (203 MaB) coctout u3s:

1. Kunernueckas sHEpPIHsi OCKOJIKOB JIEJICHUS;

2. DHeprust MrHOBEHHOT'O Y-U3JIy4EHHUS;

3. Kunernueckas sHEpIrysi HEUTPOHOB JEJICHHUS;

4. DHeprus B-u3IydeHHs] OCKOJIKOB U MIPOAYKTOB UX pacraja;

5. DHeprus y-u3IydeHHus U MPOAYKTOB UX pacnana;

6. DHeprus aHTUHENTPUHO

8.Buasl paiMoakTUBHOTO pacnana v paJuOaKTUBHBIE CEMENCTBA!
Ortgert: IlocnenoBaTeNnbHOCTh paJMOAKTUBHBIX pacaioB, B
KOTOpOI1 TouepHHE Aapa HYKIUJIOB, MTOTYYarOIIUecs B pe3ybTaTe
MPEIBIIYIIErO pacnaia, sIBISIOTCS MATEPUHCKUMU SApaMu




3anjgaHUupOBAHHBIE
pe3ynbTaThl  OOYYCHHS
10 JMCIUTUINHE

Bonpocsi/3aganus 11t npoBepKu

HYKJIMJIOB JIJIsl TIOCIEAYIOLIETO pacnaaa. JTa MoCcIe10BaTeIbHOCTD,
Ha3bIBaeMasi paJOaKTUBHBIM CEMEICTBOM WIIU PAOM,
3aKaHYMBAETCS MOJyYEHUEM YCTOMUYUBOTO s/1pa.

PaguroakTuBHBIN pacnaf sep pa3aesseTcs Ha CleIyolue BUbL:
a-pacrian; B-pacmaj; y-u3aydeHue; BblIeT HyKJIOHOB.

1) B npouecce o-pacnajga U3 paaiuoakTUBHOIO sIpa UCITYCKAETCs
SJIPO TeIusl.

2) B npouecce B-pacnazna u3 paaroakTUBHOIO sipa
CaMOIIPOU3BOJILHO HCITYCKAIOTCS MO0 3NIeKTPoH (B—pacna), oo
NO3UTPOH (P+-pacnan), KOTOpPbIE BOZHUKAIOT HETIOCPEICTBEHHO B
MOMEHT pacmnaja (B siape ux Het). TpeTbuM BUIOM -pacnaaa
SBJISICTCS 3aXBaT APOM 3JIEKTPOHA U3 IJIEKTPOHHOM 000JI0UKH
CBOETo aToma (e-3axBar).

3) B npouiecce y-u3nydeHus paaAuoaKkTUBHOE SIPO
CaMOIIPOU3BOJIbHO MEPEXOAUT U3 BO30YKIEHHOTO COCTOSHUS B
MeHee BO30YKJIEHHOE MJIM OCHOBHOE cocTosHue. V3nyyeHue y-
KBAaHTOB SIBJIIETCSI OCHOBHBIM ITPOLIECCOM OCBOOOKIEHUS SApa OT
n30bpITouHOMN 3Heprun. [Ipu 3ToM He u3MeHsiercs

HYKJIOHHBIN cocTaB siapa. [IpakTudecku Bce qouepHue sapa
(mpoayKTHI 0- U - pacnaza) UCIyCKAIOT Y-KBAHThI, TAaK KaK OHU
00pa3yroTCst OOBIYHO B BO30Y)KICHHOM COCTOSTHUU. DHEPTHs Y-
KBAaHTOB I10CJI€ O-paciajia B OCHOBHOM He npesbimaet 0,5 M»3B, a
nociie B-pacnana cocrasiserT 2 - 2,5 MaB. Takoe y-usnyuenue
IIPEJCTABISAET OCHOBHYIO PAIUAlMOHHYIO OIACHOCTb IS JIF0/IeH
MIpH1 OOpaleHNH C PaIMOAKTUBHBIMU BELIECTBAMH.

4) PannoakTUBHBIHM pacraj] ¢ BbIJIETOM HYKJIOHOB SIBIISIETCS
conyTcTByOIUM IpoueccoM. [locine B-pacnaga nouepHee siipo
uHOT/1a 00pa3yeTcs B TAKOM CHIIbHOBO30YX/IEHHOM COCTOSIHUH,
41O 3HEeprus Bo30yxaeHus (8—11 M»B) npesbliiaer s3HEprut0
CBSI3M HYKJIOHA B sifipe. [l03TOMy MpoMCXOANUT NCITyCKaHHE U3
JIOYEPHETO Spa HE Y-KBAaHTA, a HyKJIOHA, KOTOPBI B 3TOM ciiyyae
Ha3bIBAIOT 3aI1a3/bIBAIOIINM

9.OHeprus cBsI3U U 3HEPTUs NOpOra AeIeHUs?

OtBet: CymmapHasi 3Heprusi B3aMMOIEHCTBUS HYKJIOHOB B SiApe —
9TO BHEPTUs CBSI3M s/Ipa, OHA paBHA paboTe, KOTOPYIO HEOOXOJUMO
COBEpUINTb, YTOOBI Pa3AEIUTh SAPO HAa COCTABIISAIOLIUE €TO
HYKJIOHBI UJIM, MHAUe TOBOPSI, paBHA SHEPTUH, KOTOPast BBIIEISIETCS
p1 00pa30BaHUU SApPa U3 OTJEIbHBIX HYKIOHOB.

DHeprust mopora JIeJIeHus - SHEPIus AO0CTaTOUHAs, U1 TOTO YTOOBI
SJIPO aToOMa HavyaJio ACNUTHCS. [[7s genenust siapa HeoOXOoaMMO K
HEMY IIO/IBECTH YHEPTUIO HE HUKE DHEPIHHU [10POTa JAEICHUS
10.ITouemy pazMepsl y TAKEIOBOAHBIX U IPaUTOBBIX PEAKTOPOB
ropaszio 0oJbIle M0 CPAaBHEHHIO C PEAKTOPAMH C JIETKOBOIHBIM
3aMeJJIUTENIEM MPU PABHON MOIITHOCTH?




3anjgaHUupOBAHHBIE
pe3ynbTaThl  OOYYCHHS
10 JMCIUTUINHE

Bonpocsi/3aganus 11t npoBepKu

Tadmama 2.2. Crofictea 3aveLmHTened.

Bemecteo R vl L M
Nerkangoma (133 61 0,273 0,027 0,059
Taxenaszoza |18,8 5700 1,25 1,6 1,61
Ipadur 6,1 203 332 0,52 0,56

OtBet: Ucxoas 3 Tabuuie! 2.2, 0OOBIKHOBEHHAS BOAA OTIMYAETCS
OT BCEX MEPEUYNCIICHHBIX BBIIIE 3aMEJIUTEIICH CaMOi BBICOKOM
3aMeJISIONICH CITOCOOHOCTBIO. ITO €€ CBOWCTBO MO3BOJISIET
MOJTYYUTh SJIEPHBIC PEAKTOPHI JOCTATOYHO MAJIBIX Pa3MEpOB Ha
TEIUIOBBIX HEUTPOHAX C BOJOM B KAUECTBE 3aMEJIUTEIIS U
TEIJIOHOCUTENS. B cieacTBuum 3TOro0, npu 0IMHAKOBOM MOIIIHOCTH,
pa3Mepsl peakTopa OyIyT MEHbIIE

11.Ilouemy MakCUMyM B KpUBOM yJI€JIbHON YHEPTUU CBSI3U
o0ecreyrBaeT BO3MOXHOCTb MOJIydeHHsI CBOOOIHOM dHEprin?

— - — —
&Mi8

———H(~7,7M38B)

s
0 20 %0 B0 80 700 720 18 160 160 200 220 A

Otger: Ecniu paccMOTpeTh rpauk 3aBUCUMOCTH CpeTHEH
yaenbHo sHeprun (ECB) CBsSI3M HYKJIOHA OT MacCOBOTO YHCIIA, TO
MO’KHO yBHJIETh (pakT yObiBaHus ECB A1 HYKIMIOB ¢ MaCCOBBIMU
yuciamu 0ombine win Menbie 50-60 cnemayer, 4To JuIs siAep ¢
MaJIBIMHU A 3HEPreTUYECKH BBITOIEH MPOLECC CIUSHUS -
TEPMOSIACPHBIN CUHTE3, TPUBOIAIINMI K YBEIIMUEHUIO MAaCCOBOTO
qucia, a Juis aaep ¢ 00JabInM A -IIpoliecc AeIeHus.
CooTBeTCTBEHHO Ha IpadUKe y HAC CJIeBa MPOLECCHl XapaKTepHbIE
JUIs JIETKUX SIAEP, a crpaBa Juisd TsokenbIX. Vicxonas u3 aToro,
MOJTy4YaeTcsl, 4TO B TOYKE MaKCHUMyMa TsDKEIbIe Sapa
IpeBpalaroTcs B 6osee jgerkue 1 Hao0opoT. ITockobKy FHEprus
CBSI3U Si/Ipa - 3TO SHEPTHsI, BRIICIISIONIAsICS IPU €r0 00pa30BaHUN
U3 IPOTOHOB U HEUTPOHOB, MPEBPALIEHUE TSHKENIOTO sI/Ipa B JABa
0oJiee Jerkux U TaKuM 00pa3oM Oojiee yCTOWYUBBIX, TOKHO
COIIPOBO’KAATHCS BBIJIENICHHEM CBOOOTHON SHEPTUU

Onucanue MKaJbl OLICHUBAHUA:

Oyenxa: 5 («OTIIMYHOY)

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapaxmepucmuxu evinoaneHus snanua: OneHKa "0TIIMYHO" BBICTABISETCS, €CIH 3a/1aHNE
BBITIOJTHEHO B MTOJTHOM 00bEME WJIM BBITIOJIHEHO BepHO Ha 85%

Oyenxa: 4 («XOpOIIIOY»)

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
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OnucaHnue xapakmepucmuxu eblnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCs €CIU

OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO

Oyenka: 3 («yIOBJIETBOPUTEILHOY)

Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHka "yI0BIeTBOPUTEIHLHO" BBICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)

Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJITAT HE COOTBETCTBYET 3aJaHUIO

KM-2. MeToabl pacyeTa HeHTPOHHO - GU3NYECKUX IapaMeTPOB

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec koutposabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJbLHOro MeponpustTusi: CTyAeHTHl TMOJYYarOT OJIaHK C
Bonpocamu. Ha otBeThl Ha Bompockl oTBoauTCs 30 MHHYT 0€3 BO3MOXHOCTH IOJB30BaThCS

BCIIOMOT'aTCJIbHBIM MaTCpraIoM.

KpaTkoe conep:kanue 3a1aHusi:

KoHTponbHas Touka HallpaBjieHa Ha IPOBEPKY 3HAHUN IO PpaCCMOTPEHHOMY pas3zeny

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3anyaHupOBaHHbIE
pe3ynbTatel  OOy4YEeHHUs IO
JVICIIATUTAHE

Bomnpockl/3aganust 1t IpoBEPKU

3HaTh: TPUHIIUITBI
MPOLECCOB: MPOU3BOACTBA
TEIUIOBOM U JJIEKTPUUYECKOU
SHEPrUu Ha A9Y,
YIPaBIICHUS SIIEPHBIM
pEaKTOpOM, BBOAA M BBIBOJA
u3 JKCIUTyaTaluuu H

JTUKBUIAINU YHEProOIoKa

1.IlpuBeanTe OCHOBHBIE MTPaBUIIA HKCILTyaTaIl[UH PEaKTOPHOI
YCTAHOBKH ITpH paboTe Ha MOITHOCTH.

Ortgert: IIpu pabote sHEproOI0Ka HA MOIIHOCTH JOJKHBI OBITH
o0ecreyeHbl:

* HaJieXkHast 1 6e3omacHas paboTta Bcero 000py10BaHuUs;

* BEITIOJTHEHHUE TpadrKa HArpy3KH;

* ONTUMAJILHOE HCTIOIh30BAHKUE TOTLIINBA;

* paborocnocobnocts TBC.

PeakTopHas ycTaHOBKa, BKIIIOUAroIas B ce0s SAEpHBII
peaxkTop, KOHTYPBI OTBO/A TETJIA OT HETO, ITAPOTeHEPATOPHI,
WX BCIIOMOTATEeIbHBIE CHCTEMBI, a TAKXKE CUCTEMY YIPaBIICHUS
Y 3aIIUTHI, JTIOJDKHBI SKCIUTYaTHPOBATHCS B COOTBETCTBHHU C
TpeboBaHusAMH "OOIINX MOTOKEHUH 0OecTieueHIs
6e3onacHocti AC", mpaBwI A1epHON, pagualluOHHOMN,
TEXHUYECKOH U MH)KEHEpHOU O€30IaCHOCTH, a TaKXkKe
TEXHOJIOTHYECKOTO PETIaMEHTA.

Bce pe3epBHBIE CHCTEMBI U arperaThl IPU SKCILTyaTaIl[ul
9HEProOJI0Ka AaTOMHOW CTAHIIUH JTOJIKHBI HAXOUTHCS B
COCTOSIHUU TOTOBHOCTH K paboTe U, €CIIM 3TO MPEAYCMOTPEHO
MPOEKTOM, — K aBTOMaTHYECKOMY BKITFOUCHHIO
2.0nucanue 000pyA0BaHUS NEPBOrO KOHTYpPa 3HEProOIOKOB C
peakropamu BBOP.

Ortgert: [lepBrIil KOHTYp — paaroakTUBHBINA. OH BKIIIOYAET B
cebs peaxtop Thna BBOP u nupkynsuuoHHbie neTian
oxJjaxaeHus. Kaxxnas metins colep>KuT TTIaBHBIHA
nupkyssiimonHeid Hacoc (I'IIH), maporenepatop. K ogHoit u3
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LUPKYJISALUOHHBIX I1E€TENb IEPBOr0 KOHTYpA MOJCOEINHEH
KOMITIEHCATOP JIaBJICHUS, C TOMOIIbIO KOTOPOTO B KOHTYpE
MIO/IJIEP’KMUBAETCS 3aJJaHHOE AABJICHUE BOJIbI, SBJISIOIIEHCS B
peakTope OJJHOBPEMEHHO U TEIUIOHOCUTEJIEM U 3aMeIUTETIEM
HeiitponoB. Ha snepro6iokax ¢ peakropom BBOP-440
UMeeTcs Mo 6 HUPKYIALUOHHBIX METelb, Ha YHEProOJIoKe ¢
peaktropom BBOP-1000-4 nupKyasiuoHHBIE TETIIH.
[TaporenepaTop siBisieTCsl 0OIKUM 000pYIOBaHUEM AJIS
IIEPOBOT0 ¥ BTOPOro KOHTYpOB. B HeM TeruioBasi sHEprus,
BbIpa0OTaHHas B PEaKTOpE, OT MEPBOT0 KOHTYpa yepes
TEIUI00OMEHHBIE TPYOKH TIepeacTcsi BTOPOMY KOHTYDY.
CucreMa NOJMUTKY EPBOrO KOHTYpa 00ecTeuynBaeT noaauy
MUTATEIbHON BOJIbI B TVIABHBIN HUPKYJIALUOHHBIN KOHTYD IJIA
MoAIep>KaHus 3aJJaHHOT'O YPOBHS TEIJIOHOCUTEIS B
KoMIleHcaTope aBiaeHus. OHa BO3BpaIlaeT BOAaY,
0TOMpaeMyIo U3 KOHTYpa Ha OUYUCTKY, OCYIIECTBIISIET
3aI0JIHEHUs [1IEPOBOr0 KOHTYpa BOJOH, o0ecrieunBaeT
MoJJIep>KaHue IaBIICHUS B TIEPBOM KOHTYpPE B aBapUIHBIX
CUTYAIIUSX, CBI3aHHBIX C MMAaJICHUEM JIaBJIeHUs (pa3pbiB
TpyOOIpOBOa, 00ECTOUNBAHKUE CTAHIUH U TA), KOMIICHCHUPYET
pacxoj OpraHM30BaHHBIX MPOTEUEK U3 KOHTYpPA, a TAKKE
MaJblX aBapUHHBIX

3.HaxkoruieHre TepMOyCTaIOCTHOM MOBPEKIAEMOCTH.

Otgert: IIpu Bo3aeiicTBIM TEPEMEHHBIX TEMITEPATYPHBIX
HanpsHKEHUH B METAJUIe KOpIyca peakropa u
MaporeHepaTopoOB MPOUCXOAUT HAKOIJICHHE
TEPMOYCTAJIOCTHOM MOBpex1aeMocTu. Yem Oosbliie
HaIpsKEHUs, TEM MEHbIIE JOITYCTUMOE YHUCIIO [IUKIIOB
M3MEHEHUH 3a CPOK CITY»KOBI KopIryca. AMIUTUTYIa
HaIpsDKEHUN OTNpeieNsieTcss TeMIlepaTypoil Kopiyca u
CKOPOCTBIO e¢ m3MeHeHws. TBAbI BeIep:kuBaoT S00—600
[IUKIJIOB HU3MEHEHHS MOIITHOCTH €O CKOpocThio oT 0.3—0.8
%/MuH 10 2—3 %/MUH NIpU JTOKaTbHOM U3MEHEHHH YIEJIbHBIX
Harpy3ok ot 280 10 690 Bt/cm. s Toro uTo06! HE
JOIIYCTUTh HAaKOIJIEHHE TEPMOYCTAJIOCTHOM IMOBPEXKIAEMOCTU
BBI3BAaHHBIX MaJOIMKIOBBIMH TEPMUUECKUMH HATIPSHKCHUSIMU
B JIEMEHTaX KOHCTPYKIIMU peakTopa BBOP u
MaporeHepaTopoB OrPaHUUYMBAIOT CKOPOCTH ITycKa OJI0Ka C
OCTaHOBOM Ha HOYb WJIM HA BBIXOJIHBIE JJHU U C MOJHBIM WU
YaCTUYHBIM pacxoJiakuBaHuEM. B aToM ciyyae ckopocTh
MporpeBa KopIyca peakTopa perjiaMeHTUPOBaHa 3HAYEHUEM
0.3 K/mun. Ecnu TpeboBaHne IOJTHOTO OCTaHOBA YHEProOIoKa
ADC 3aMeHUTh YMEPEHHBIM CHUKEHUEM Harpy3Ku B HOUHbBIE
4ackl U BeIXOIHBIE JHU Ha 25—30 % co ckopocThio 70 1
%/MUH, TO OTPAaHUYEHUS TI0 YCIOBHUSIM TEPMOIMKINYECKON
MIPOYHOCTH CYIIECTBEHHO OCIa0SI0TCS

4.Ha3zHaueHue cuCTEeMbI OJAMUTKH IIEPBOTO KOHTYpa

Otget: ' 1aBHOE Ha3HAYEHHE CUCTEMBI ITOANUTKH [IEPBOTO
KOHTYypa — 3TO 00eCNeYnTh Moiavy MUTATeILHON BOJIBI B
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TJIABHBIN [IUPKYISIUOHHBIA KOHTYP JUIsl TOACPKAHUS
3aJIaHHOTO YPOBHS TEIUIOHOCUTENSI B KOMIIEHCATOPE AABJICHUS.
JlaHHasi cucTeMa BO3BpaIlaeT BOY, OTOMPAaEMyI0 U3 KOHTYpa
Ha OYHUCTKY, OCYIIECTBIISET 3alI0JIHEHNE IEPBOr0 KOHTYpa
BOJI0i1, o0ecrieuynBaeT noiep>kaHue JaBJICHUS B IEPBOM
KOHTYpE B aBapUNUHBIX CUTYaIUSAX, CBSI3aHHBIX C MaJCHHEM
JIaBIICHUS], KOMIICHCUPYET PacXo]] OpraHM30BaHHBIX MPOTEUEK
13 KOHTYpA, a TAaK)Ke MaJIbIX aBapUITHBIX

5.0cHoBHBIE TapaMeTpHI U 1elieBbie mokazarenu ADC-2006
Otser:

-Homunanbnas snexrpuyeckas momHocts ADC-2006 - 1200
MBT (6pyTT0);

-IIpoekTHBIN CPOK CIy)ObI OCHOBHOTO 000pynoBanus— 60
TeT;

-KoadpunmeHT TeXHIIECKOT0 UCTIONB30BaHUS, YCPETHEHHBIN
3a Bech Ccpok cyk061 ADC — 92%);

-T"ooBoit kK03 (pHUIMEHT UCTIOTH30BAHUS YCTAHOBICHHOM
MOIIIHOCTH, YCPEAHEHHBIH 3a BeCh CpoK ciryx0b1 ADC — 90%;
-JlnmurenpsHOCTh MEXIEperpy304HoOro nepuoja — 1o 24
MECSIIEB;

-TpebGoBaHust K MAaHEBPEHHBIM XapaKTEPUCTHKAM
sHeprobioka — B cootBeTcTBHM ¢ EUR

6.Mepsl oOecrieueH st 3aIUTHl U COXpaHeHHs (P (EKTUBHOCTH
6apbrepoB BH-600

Ortger:

. BbIOOp OJIaronpUATHOM MJIOLIAIKUA C HEBBICOKOM
CEHCMHYHOCTHIO B COOTBETCTBUHU C TPEOOBAHUSIMU
HOPMAaTHBHBIX IOKYyMEHTOB;

. WCTIOJIb30BaHUE U PA3BUTHE BHYTPEHHE MPHUCYIINX
peaxkTopy Ha OBICTPBIX HEUTPOHAX CBOMCTB 0€30MaCHOCTH U
€r0 CaMO3AaIUTHI 32 CYET MACCUBHBIX CPEJICTB,
OTPHIIATENIBHBIX BO BCEX pexHUMax 3(h(HEeKTOB peaKTUBHOCTH,
HU3KOH M30BITOYHOM PEaKTUBHOCTHU, OTCYTCTBHUS JTOKAIbHBIX
KpUTH4HOCTEH, criocodHocTu CY3 obecnieunBaTh NpUBEICHUE
peaxkTopa B HOJKPUTUYECKOE COCTOSTHUE U TOJIEp’KaHKE ero B
3TOM COCTOSTHHH BO BCEX PEXKHUMaX, POCTOTHI B YIIPaBICHUHT
PEaKTOpOM, HHTETPAILHON KOMIIOHOBKH PEAKTOPa, BHICOKOM
TEIJIOBOM MHEPUHHU | ¥ 2 KOHTYPOB U OCYIIECTBUMOCTH
PEKUMOB €CTECTBEHHON IIUPKYIISALUHN TEIUIOHOCUTENS B HUX;

. obecrieueHre TpeOyeMoro KauecTBa CUCTEM, BaKHBIX
111 6€30IaCHOCTH, Ha BCEX ATanax >KU3HEHHOTO LUK
SHEPro0IIOKa;

. IIPUMEHEHHE CUCTeM 0€30MacHOCTH, TOCTPOSHHBIX Ha
OCHOBE TTPUHIIMIIOB PE3EPBUPOBAHMS, HE3AaBUCHMOCTH,
€IMHUYHOTO OTKa3a;

MPUMEHEHHE CPECTB JUArHOCTHPOBAHUS Ae(PEKTOB
000pyJI0BaHUS M OTKJIOHEHUH peXrMa UX pabOThI OT
HOPMAJILHOTO

7.IlepexoaHble peKUMBbl JHEPr0OIOKOB
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Ortser:

-MenneHnble U ObICTPbIE U3MEHEHHS MOLITHOCTH

B nponecce 3kcrmyaranuy BOZHUKAKOT CUTYAlMU, CBSI3aHHbBIC
C MIEPEX0I0M IHEProOI0Ka OT OJTHOTO YPOBHS MOLITHOCTH K
Apyromy.

-MeieHHBIE U3MEHEHHS MOLIIHOCTH, IIPOUCXOIALINE 3a
IIEpHOJ] BPEMEHH, U3MEPSIEMbIII MUHYTaMH U 0oJiee, yalle
BCET'0 CBSI3aHbI C yUacTHEM OJIOKa B PEryJIMpOBaHUU Tpaduka
Harpy3oK B dHEprocucTeme (Hampumep, pa3rpyska 0JI0ka B
NeproJl NaBoJKa, Korja 1ejaecoodpaszHo ucnoibszoBanue ['9C
C MaKCHUMAaJIbHOW MOIIHOCTBIO, pa3rpy3Ka Ha HOYb, Ha
BBIXOJIHBIE U ITPa3HUYHBIE JHU U JIp.); C pa3rpy3Kon
9HEprooII0Ka MEPCOHATIOM IPU HEUCITPABHOCTSAX YacTH
BCIIOMOTaTeJIbHOTO 000pY/JOBAHUS.

-IIpuunHbBI OBICTPHIX U3MEHEHUH MOIIIHOCTH — 3TO
OTKJIFOUEHUE OT CETH JIEKTPUUECKUX I€HEPATOPOB,
MIPUBOJALICE K IOJIHOMY OCTAaHOBY WJIM YaCTUYHOU pasrpy3Ke;
yuyacTue 6J0Ka B IEPBUYHOM PEryJIMPOBAaHUH YacTOTHI U
IIPOTUBOABAPUITHOM YIIPaBICHUHU YHEPTrOCUCTEMOM H IIp.
VIMeHHO B NIEpEXOAHBIX PEKUMAX Yalle BCETO BOSHUKAET
MIPEBBILIECHUS TEMU UM UHBIMH TEXHOJIOTHYECKUMU
napaMeTpamy NpeAEIbHbIX JOIYCTUMBIX 3HAYEHU,
OTIPENIENIAIONNX HAIEKHOCTh U 0€30IaCHOCTh YHEPTOOIIOKA.
-J17151 mpenoTBpalleHns 3TOro B PsAE ClydacB MPUXOIUTCS
HU3MEHSATH CTPYKTYPY TEILUIOBON CXEMBI.

IIpu nepexoaHbIX peKUMax MPOLECC N3MEHEHHUS
TE€XHOJOTMYECKHUX ITapaMeTPOB COMPOBOKIAETCS paboTOM
CHUCTEMBI aBTOMAaTUYECKOTO YIIPABJICHUS U 3AILUTHI
sHeproOI0Ka. ABTOMaTHKa B O0JIbILIEH Mepe BIUSIET Ha
XapakTep MEPEXOJHbIX POLECCOB.

[Ipu usmeHeHun pexxuma paboThl peaKTOPOB,
MaporeHepaTopoB, TYpOUH U APYroro o00opyI0BaHUs
9HEprob0Ka MEHSIOTCS apaMeTphl paboyuX MPOLIECCOB B
HHUX, BCJIEICTBUE YETO MEHIETCS TEMIIEPATYPHOE COCTOSTHUE
HanboJiee OTBETCTBEHHBIX 3JIEMEHTOB (KOPIYCOB, NAaTpyOKOB,
(aHLEeBBIX COEAMHEHUN, pOTOPOB TYpOUH U 1Ip.)

OTO NPUBOAUT K TEMIIEpaTypHbIM Jiedopmanusm. 13-3a atoro
MIPUXOAUTCSA BO MHOTHX CIIy4asiX OrpaHUYUBATh CKOPOCTH
repexoia OT OJHOIO PEeKUMA K IPYyromy

8.ABapHiiHbIEC CUTYAllMU U aBapUITHBIE PEKUMBI

Ortser:

ABapuel Ha3pIBalOT HENPEABUIECHHBIN CITydaid, BBI3BaHHBII
HEHUCIIPaBHOCTHIO 000PYAOBAHMS UM HAPYILICHHEM
HOPMAJIBHOTO X0/1a TEXHOJIOTMYECKOT0 IPoLecca, KOTOPhIN
CO3/1a€T MOBBILIEHHYIO OIIACHOCTb JUIA JIFOACH U OKPYKAIOLIEH
Cpelbl.

OCHOBHbIMU NPUYUHAMYU ABAPUL MOV ObIMb '

* IOTEps TEIJIOHOCUTENIS B PE3YJIBTATE pa3pbIBa
TpyOONpPOBOJa COOTBETCTBYIOIEIO KOHTYPA;
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* IOBPEXKICHUE TEIIJIOBBIIEIISAIOIINX 3JIEMEHTOB B PE3yJIbTaTe
OBICTPOrO BO3pACTaHUsI MOIIIHOCTH PEAKTOPA;

* MEXaHUYECKHUE TTOBPEKICHUS (B PE3yJIbTaTe B3PhIBA) CUCTEM
BOJOCHA0KEHUS;

* pa3pbIB TPyOOIIPOBOIa KOHTYpa pabouero Tena.

Haubonee onacHa aBapusi ¢ pa3pylieHueM aKTUBHOM 30HBI,
MIPH KOTOPOH MPOMCXOIUT MACCOBBIN BBIOPOC paTuOAKTHBHBIX
BEILIECTB BO BHEILIHIOIO CPEAY.

Ilo TexHMYECKUM NTPUYMHAM BO3HUKHOBEHUS aBapUU
MOAPA3ACIIAIOTCS HAa IPOCKTHBIE U 3alIPOEKTHBIE.
3anpoeKTHOW Ha3bIBAIOT aBapUI0, pa3BUTHE KOTOPOM
OTKJIOHSIETCSI OT BO3MOJKHBIX IPOEKTHBIX aBapHil U
obecrieyeHne 6€30MaCHOCTH IPU KOTOPOI HE MPETyCMOTPEHO
npoektoM. Takue aBapuu CBsi3aHbI II1aBHBIM 00pa3oM ¢
pacruiaBjieHUEM TOIUIMBA B pEaKTope

[IepBblil ypoBEHB 3alIUTHl — KaU€CTBEHHO BBIITOJIHEHHBIN
npoekT ADC, B KOTOPOM BCE MPOEKTHBIE PEILICHUS
000CHOBAHBI U 00J1aAI0T OMPEIETICHHON CTETIEHbBIO
KOHCEpBAaTUBHOCTH 1O ycjaoBUsAM Oe3onacHoctu. [lpu Begenuu
TEXHOJIOTMYECKOT0 MPOLECcca NEPBBIM YPOBEHb
oOecrnieunBaeTcs 3a CUET MojAJIepKaHus padourx MapaMeTpoB
ADC B 3aIaHHBIX MPOEKTHBIX MpeJIeiax.

Bropsim ypoBHeM 3amutel ADC sBisieTcs ooecrieueHue
TOTOBHOCTU 000OpPY/IOBaHUS U CUCTEM, BaXKHBIX JIJIS
0€30MMaCHOCTH CTAHIIUH, TYTEM BBISIBIICHUS U YCTPaHEHUs

OTKa30B. TeXHNYECKH OH OCHOBAH Ha Ha/IEKHOM
pe3epBUpOBaHUU 000PYI0BaHUS U CUCTEM U HAJIMYMH B
IIPOEKTE JUArHOCTUYECKUX CHUCTEM JJII KOHTPOJISI COCTOSHUS
3JIEMEHTOB ¥ 000pYy10BaHUS.

Tpetuit ypoBens 3amutel ADC obecrieunBaercs
WHXEHEPHBIMH cHCTeMaMH 0€3011acHOCTH,
IIPEYyCMOTPEHHBIMU B IIpoekTe. OH HanpaBJIeH Ha
MIPEIOTBPALLEHHUE NIEPEPACTAHUS OTKIIOHEHUH OT pEKMMOB
HOpMaJbHOU pabOTHI B IPOEKTHBIE aBapHH, a POEKTHBIX
aBapuil — B TSDKEIIbIE 3aIIPOEKTHBIE aBaprK. OCHOBHBIMU
3a/1a4aMy Ha TOM YPOBHE 3alIUTHI SBJISIIOTCA: aBapUUHBIN
OCTaHOB PEaKTOpa U MEPEBOJI €ro B INIyOOKO MOJKPUTUYHOE
COCTOsIHHME; 0OecreueHne 0TBO/Ia TEIUIOThl OT aKTUBHOM 30HBI
peakTopa C OMOILBIO CIIEHUAIbHBIX CUCTEM;

UYerBepTsili ypoBeHb 3aUThl ADC — ynpaBieHUE aBapUsIMU.

OTOT ypoBeHb 00ecIieunBaeTCs 3apaHee 3alJIaHuPOBAaHHBIMU U
0TpabOTaHHBIMU MEPONPUITUSIMHU IO YIPABIECHUIO XOJJOM
pa3BUTHS 3alPOCKTHBIX aBapuii. MeponpusaTus BKIOYAOT B
ce0s moiepikanre paboTOCIIOCOOHOTO COCTOSTHUSI CHCTEM
JIOKAJIN3aI[MH PaIMOAKTUBHBIX BEIIECTB (B YACTHOCTH,
3alUTHONW 000JIOUKH).

ITocneauuM, NATHIM YPOBHEM 3aLUTHI SBISIOTCS
poTHBOaBapuitHeie Mepbl BHE Tuiomanok ADC. OcHoBHas
3aJja4a 3TOr0 YPOBHsI COCTOMT B OCIAa0JI€HUH MOCIIEICTBUI
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aBApUil B OTHOIIEHUN YMEHBIIEHHUS PAIHOIOTHYECKOTIO
BO3/ICHCTBUS HA HACEIECHUE U OKPYKAIOLYIO Cpey. DTOT
YPOBEHB 3aIUTH 00ECIICUNBACTCS 3a CUET POTUBOABAPUNHBIX
nerctui Ha miomanke ADC

9.Tunossle aBapUiHbIE CUTyallUU?

[IepBonpuunHBI aBapuil MOTYT JIEKATh B HETOCTATKAX
KOHCTPYKLHUH, IPOCYETAX TPOEKTUPOBAHUS, U3TOTOBJICHUS U
MOHTaxa. HemocpeacTBEHHBIMU TPUYMHAMM aBapUIHBIX
CUTYAIUI SBJISIOTCS TEXHUUYECKUM 0TKa3 000py0BaHUs WU
OLIMOKH 3KCIUTYaTallMOHHOTO MEepPCOHaa.

B anepHoli sHepreTuke u3-3a OUIMOOK EPCOHAIA IPOUCXOIUT
110 60—80% TsKENbIX aBapuid.

Haubonee cepre3Hbic aBapuiHBIC CUTYAIIUH, TIPU KOTOPBIX
BO3HHUKAET OMACHOCTh PACILJIaBJICHUS aKTUBHOM 30HBI,

CBSI3aHBI C BBICBOOOKICHNEM PEAKTHBHOCTH U 00YCIIOBICHHOU
3TUM yIpO30il pa3roHa peakTopa, a TakKe HapylEHUEeM
OTBOJA TEIJIOTHI OT TB3JIOB U3-3a MOTEPh TEIIIOHOCUTEIIS
BCJIEJICTBUE Pa3repMeTH3alnK HIUPKYISAIUOHHOTO KOHTYpa
WJTY U3-32 HApYIICHHs paOOThl TEIJIOMEXaHUUYECKOTO
000pyI0BaHUs.

PaccmoTpuM THUNOBBIE aBapUHBIE CUTYALIMU JJISI
9HEproOJIOKOB ¢ peakTopamu Tunia BBOP u npuuunsl, nx
BBI3bIBAIONINE
HaumenoBanue
aBapuiiHON cUTyaluu
ABapuu ¢ U3MEHEHHEM PeaKTUBHOCTH
Henpennamepennoe
HU3BJICYEHHUE TPYIIIILI
crepxHei CY3 U3 akTUBHOHN
30HBI IPH pa3JIAYIHBIX
COCTOSIHHUSIX PEaKTOpa

le/l'llrll-ll)l BO3HUKHOBCHHUSA

OmunbKku oreparopa;
CaMOIIPOU3BOJILHBIN MOIbEM
crepxHelt CY3 u3-3a 0TKa30B B

(mmyck, paGota Ha anmnapartype
MOILHOCTH)

BeiOpoc perymupyroneit PaspeiB uexna mpusoga CY3
cOOpKHU

OOpBIB 1IETIM TUTAaHUS TPUBOJIA;
0OpBIB MITOKA, COEAMHSIOIIETO

[lapenue perynupyromen perypYIOIYIo COOPKY C

cOopKu
MIPUBOJIOM, WIIH
CaMOIIPOU3BOJIBHOE PACLEIIICHHE
YMeHblIeHne Otka3sl B cucteMe OOpHOTO
KOHIIEHTpAIH OOpHOU PeryIHpOBaHNUS; OMINOKU

KHCJIOTHI B TEIJIOHOCUTENIE | MIEpCOHaNa
[oanuTtka nepBoro kKoHTypa | OmMOKHU nepcoHana;
"XosogHOU" BOMOH cpabareiBanne CAO3
BBon HepaboTaromeit neTiu
MEPBOro KOHTYypa ¢
HapylICHUEM periiaMeHTa
(3abpoc "x00aHONU" BOBI)
ITanenue neperpyxaemoit
TBC B peakTope

OmubKu epcoHata

Otka3 y3i1a CuerieHus
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3anjgaHUupOBAHHBIE
pe3ynbTaThl  O0y4YCHHS
JIVCIIATUTAHE

Io

Bonpocsi/3aganus 11t npoBepKu

Owmnbo4YHOE U3BICUECHUE
coopku CVY3 npu
TeperpysKe

Omnoka nepcoHaia; OTKa3 u
CUCTEMC yIIpaBJICHUA

YBenuueHue Terio0TBOIa
OT peakTopa

Pa3peiB maponpoBo/ia; MOHKEHUE
TeMIIepaTyphl MINTATEILHON BOIBI
U3-32 OTKA30B B CUCTEME
pereHepanuy; yBelnuieHue
pacxo/ia MUTaTeIbHON BOBL;
JIOKHOE cpadaThIBaHUE
apocOpPOCHOTO YCTpoiicTBa Win
MPEOXPAaHUTEIHHOTO KJIallaHa Ha
aporeHeparope

ABapuu ¢ moTepei TEIUIOHOCHUTENIS B IEPBOI KOHYpe (HapyIIeHne
TEPMETHYHOCTH MEPBOT0 KOHTYpa)

Pazrepmeruzanus
TPyOOIIPOBOIOB TIEPBOTO

CrapeHue maTepuana
TpyOOIpoBOAa; TePeKT

. U3TOTOBJICHUS;

KOHTYpa (pa3mmaHon

TEPMOMEXaHHUYECKHUE
CTETIeHHN)

LUKIMYECKHE HArPy3KH

Crapenue maTepuaia

TpybonpoBona; nedeKThl
MeXKOHTypHas pybonposona; ae¢

H3TOTOBJICHHUS;
pasrepMeTH3aIus

TEPMOMEXaHUYECKHUE
naporeHeparopa

[UKIMYECKUE HATPY3KH;
ocJiabJIeHNE 3aTSHKKU
COEIMHUTEIILHBIX 00JITOB

PazprIB npuBoa yexia

Crapenue maTepuana
TPyOOIPOBOIA; ACPEKTHI

Ccv3 HU3TOTOBJICHHUS;
TEPMOMEXAHUYECKUE
IIUKINYECKHE Harpy3KH
Henpennamepennoe JloxHoe cpabaThiBaHUE
OTKpBITHE YIPaBJISIONIEH CUCTEMBI; OIIMOKA
MIpeI0XPaHUTEIHHOTO NepcoHasa; 3aTOIICHUE WIIN
KJIaIlaHa 3arapuBaHue MOMEUIEHUI

CHUCTCMBI 3J'I€KTpOCHa6)KGHI/IH

30HbI

ABapI/II/I C HAPYHICHUECM TCIIJIOOTBOAA OT PCAKTOpa UJIIN aKTUBHOM

ObecTounBaHUE CUCTEMBI
cobctBeHHBIX HY)1 ADC

OTKa3sl B CHCTEME
ANEKTPOCHA0XKEHUST COOCTBEHHBIX
HYK]I; OITMOKH MTepCcoHAala; moxap
B ITOMEIIEHUSIX CUCTEMBbI
AIEKTPOCHAOKEHUS

IToTepst anexTpuyeckoit
Harpysku

[MoBpexaeHue TMHUN
3IIEKTPOIIepeIauu; OTKA3bI B
CUCTEME DJICKTPOIIMTAHUSA; OTKA3bl
TypOOreHepaTopoB UiH
BCIIOMOTATEJIbHBIX CHCTEM;
OIMMOOYHBIE ICUCTBHSI IIEPCOHAIIA

[Ipekpamenue nogauu
MUTATEIBHON BOJBI

Brixo u3 cTpos KOHAEHCATHBIX
WM MUTATEIbHBIX HACOCOB;
HENpeIHAMEPEHHOE 3aKPhITHE
apMaTypbl; OMUOOYHBIC ICHCTBUS
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3anjgaHUupOBAHHBIE Bormpocsl/3aganust A MpoBEPKU
pe3ynbTaThl  OOY4YeHHs] TIO
JUCITUILINHE

MEePCOHANa; pa3pbiB TPYOONPOBOA
MUTATEILHON BOJIBI; OTKA3bI
BCIIOMOTaTeIIbHBIX CUCTEM
OtkirroueHre TypOrHBI (3aKpBITHE
CTOTIOPHOTO KJTaIlaHa);
OIIMOOYHOE 3aKPHITUE TITABHBIX
MapOBBIX 33][BUKEK;
HCYE3HOBECHUE BaKyyMa B

YMeHbllIeHue pacxoia napa

KOHJIEHCaTope
O0ecTourBaHue OHOTO WIN
YMeHbleHue pacxoaa Heckoibkux I'TIH; 3aknuHuBaHue
TETJIOHOCUTEIS TIEPBOTO oanoro I'T[H; HenpenHamepeHHoe
KOHTYypa 3aKpbITHE TJIAaBHOM CTONOPHOU
3aJIBIDKKU

YMeHbIIeHHE TPOXOIHOTO
ceyenust TBC u3-3a pacrmyxanus
VYXynuieHue TemooTBoAa 000JI04€eK TBAJIOB, TIOMAIaHKS B
ot TBC TBC npumeceii, conepKaiiuxcs B
TEIJIOHOCUTEIIE, WIIH
IMOCTOPOHHUX NPEAMCTOB

Onucanne MKAJbI OIlCHUBAHUS:

Oyenxa: 5 («OTIINYHOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 85
Onucanue xapaxmepucmuxu evlnoanenus 3Hanus: OleHKa "OTIMYHO" BBICTABIISIETCS, €CIIN 3a/1aHNe
BBITIOJIHEHO B ITOJTHOM 00bEME MJIM BBITIOJIHEHO BepHO Ha 85%

Oyenxa: 4 («XOpoILI0»)
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evlnonenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITN
OOJIBIIMHCTBO BOIIPOCOB PACKPBITO

Oyenka: 3 («yIOBJICTBOPUTEIHHOY)
Huosienuii nopoe évinonnenus 3adanus 6 npoyenmax: 55
Onucanue xapaxmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENHHO" BBICTABISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

Oyenka: 2 («HEYJTOBIETBOPUTEITHEHOY)
Onucanue xapaxmepucmuxu evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBE/ICHHBII CPOK WM Pe3yJIbTaT HE COOTBETCTBYET 3a/laHUIO

KM-3. CpaBaureibHbiii anain3 AJC ¢ peakTopaMu pa3/iIM4YHbIX THIIOB
HNonusupyoniee u3jydeHne peakropa

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpoabHOro MeponpustTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs] KOHTPOJbHOro Meponpusitusi: CTyIeHTbl MOJy4daroT ONaHK ¢
Bonpocamu. Ha oTBerbl Ha Bompockl oTBOAUTCS 30 MHHYT 0€3 BO3MOXXHOCTH TMOJIB30BATHCS
BCIIOMOTaTeJIbHBIM MaTE€PUAIOM.

KpaTkoe coaep:kanue 3a1aHus:
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KoHTponbHas Touka HalpaBjieHa Ha POBEPKY YMEHMM 10 pACCMOTPEHHOMY pa3Jeiy

KoHTposibHbIe BONPOCHI/3aJaHUA:

3amnaHupOBaHHBIE  pe3yJbTaThl  OOY4YEHHS IO
JTUCHUTIIINHE

Bompocsi/3aganus 1j1st mpoBepKu

VYMeTb: pacCUUTBHIBATH NPEIEIbHO JOINYCTHMOE
BpeMsl paboThl MepcOoHala B 3aBUCHUMOCTH OT
MHTEHCUBHOCTH paJiialiiy B 30HE PabOTHI

1.OcHoBHBIE npaBuUIIa 3KCILTyaTalluu
PEaKTOPHOM yCTaHOBKH IpH paboTe Ha
MOIITHOCTH

2.PexxuMsl IycKa U OCTaHOBa
sHeproosiokos ADC

3.ABapuiiHble PEKUMBI SHEPTrOOIOKOB
ADC

4. Koapdpunment kauectpa
MOHU3UPYIOUIETO U3ITYYEeHHUs
5.MouHOCTh 10361 HOHU3UPYIOLLETO
U3y4eHus (MOHATUS, ONPEeTICHUs U
€IMHULIBI U3MEPEHUS)

6.ABapuiiHbIC 3aIIUTHI U CUCTEMBI
obecrnieueHust 6€301aCHOCTU

7.3aKOH paJiMOaKTUBHOIO pacraja
8.HopMaTuBbl 6€3011aCHOCTH NpU
paboTe B yCIOBUSX pagualuu
9.®u3nueckuil ¥ SHEPreTUYECKUil
nycku Ob

10.Y nenpHbIE aKTUBHOCTH
PaJlnOAKTUBHBIX BEIECTB

OnucaHue MKAJbI OLleHUBAHUS

Oyenka. «3a4TEHO»
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OIeHKa "3a4TeHO" BBICTABISETCS €CIIN 3aJJaHue
BBITIOJTHEHO MTPABWIJILHO WITU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Oyenka: «HE 3a4TCHO»
Onucanue xapaxmepucmuku 6vinoaneHus snanua: OUueHKa "He 3a4TEHO" BBICTaBIISETCS €CIIU
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO

KM-4. AktyanbHble 1po0JieMbl siiepHOi JHepreTUKU. MeToAbl M CHCTEMbI

AUATHOCTUKHU

®opmbl peanuzanuu: buners! (MMcbMeHHBIH 0npoc)

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBefeHUusi KOHTPOJIbLHOT0 Meponpusitusi: CTyIeHTHl MONIy4aroT OiaHk Ouiera c
Bonpocamu. Ha oTBerbl Ha Bompockl oTBoAUTCS 30 MHHYT 0€3 BO3MOXXHOCTH TMOJIB30BATHCS

BCIIOMOT'aTCJIbHBIM MaTCpraIoM.

KpaTkoe cogep:kanue 3a1aHusi:

KoHTponbHast TOuka HarpaBieHa Ha IPOBEPKY YMEHUHN TTO pACCMOTPEHHOMY Pa3eiry

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3amgaHUpOBaHHbIE  pe3yibTaThl  OOY4YeHHsS] IO
JUCLUIIIINHE

Bonpocskl/3aganust 11t IpoBepKH

YMeTh: ACMOHCTPHUPOBATH IMOHUMAHWC B3aMMOCBA3U

1.060cHOBaHNE TPAaBOMEPHOCTH
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3anjgaHUupOBAHHBIE
JOUCLIAIIIIMHE

pe3ynpTaThl  OOy4YeHUs IO

Bonpocei/3aganust 11t IpoBepKU

3agau oOecreyeHHs] HaJEeKHOCTH, SKOHOMHYECKOM
3G(HEKTUBHOCTH ¥ TPOCKTHOTO CpPOKA  CITYXKOBI
obopynoBanus 1DV, noBwimeHus Ux 0€30MaCHOCTH

" CECMOCTOMKOCTH c 3aJ1a4aMu
COBEPIIICHCTBOBAHUS METO0B u CUCTEM
BUOpPOAKYCTHUECKOW  JAMArHOCTUKH;  YIPABICHUS

TEXHOJIOTMYECKUMU  IIPOLIECCAMU M TSKEJIBIMU
aBapUsIMHU

UCIIOJIb30BaHUS AJIEKTPOAKYCTUUECKUX
aHAJIOTHH, IS UCCIICIOBAHMS
MyJIbCUPYIOUIETO MOTOKA 0JHO(A3HOTO
1 1ByX()a3HOTO TEIUIOHOCUTEIS
2.0cHoBubIe 3agaun CKVY ]I
3.Ilpumenenue cuctemsl SUS st
U3MEpEHUS MyNIbCAlUi JaBICHUS U
BHOpaImii

4. YrpouieHHas 3JIEKTpUYeCcKast
CHCTEMAa 3aMEIIECHUS aKYCTUYECKUX
3JIEMEHTOB TIEPBOTr0 KOHTYpa
IBYXKOHTypHOU ADC

5.0mnpenenenre COOCTBEHHBIX YaCTOT
KOJICOaHMI TaBJICHUS TETUIOHOCUTEIIS
(o dhopmyne Tomcona)

6.IloueMy npUMEHEHHE aKyCTHYECKOM
MOJIEIH PEaKTopa MO3BOJISET
ONTUMU3UPOBATH MTPOCKTHBIC U
KOHCTPYKTOPCKHUE pelieHus?
7.060pynoBaHKEe MEPBOTO KOHTYpa
9HEeproOJI0KOB ¢ peakTropamu BBOP
428

8.Cucremsl 6ezonacHoctu ADC
MTOKOJICHHS «3»

9.Manas sinepHasi SHEpPreTuKa.
Oco0eHHOCTH AKCIITyaTaluu 1
NEepPCHEeKTUBBI pa3BUTHs. TeroBas
cxema AIIITY nenoxona u3 4-x
KOHTYpPOB

10.AnropuT™ pacuera 4aCTOTHI
AKYCTHYECKUX CTOSYMX BOJIH,
TE€HEPUPYEMBIX CUCTEMOM,
BKJIFOYAIOIIEH peakTop U
MOJKIOYEHHBIE K HEMY TETIIN NIEPBOTO
KOHTYpa

Onucanue MKaJbI OlleHUBAHUS

Ouyenka: «3a4TCHOY

Onucanue xapakmepucmuku btnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/JaHNe
BBITIOJIHEHO MPaBUJIIBHO WM C HE3HAUNUTEIbHBIMU HEI0YETaMU

Oyenka: «He 3a4TEHOY
Onucanue xapakmepucmuku 6binoHeHus 3nanus: OLIEeHKa "He 3a4TeHO" BBICTABIACTCS €CIIU
3aJJaHUE HE BHITIOJHEHO B OTBE/ICHHBIN CPOK WIIM Pe3yNbTaT HE COOTBETCTBYET 3aJJaHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
7 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

BUWIET

1. YUro noHMMaroT o BpeMEHEM >KU3HH OJTHOTO OKOJIEHUS TEIJIOBbIX HEUTPOHOB?

2. IloueMy MakCUMyM B KPHBOH YAEIHHON SHEPTUU CBSI3H 00ECIICUNBAET BOZMOKHOCTh
MOJTYYCHHS] CBOOOTHOM SHEpTUu?

3. ®a3bl 3aMKHYTOT0 HEUTPOHHOTO LKKJIa. Kakue mpoieccsl OrpaHMUMBAIOT KaMITAHUIO
peaktopa?

4. YpaBHEHHE KUHETHKH peakTopa. DPPeKTUBHBIN KOIPPHUIMEHT pa3MHOKCHHS

5. [IpeumymiectBa u HegoctaTku ADC B cpaBHEHUH C JTHOOBIMU APYTUMU 3JIEKTPOCTAHIIUIMU

6. 3amennenue u qudGy3ust HEHTPOHOB

IIpoueaypa nposenenus

3auer c oueHkod ycTHbeIM. K 3adery JomyckaroTCsl CTYAEHTBI, YCIEIIHO BBINOJHUBILINE U

3alUTUBIINE BCE KOHTPOJIbHBIE MEPONpUATHS TpeaycMoTpeHHble B BAPCe

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08

0C60€HUA 0ucuunﬂunbt

1. Komnerenuus/Muauxarop: N/1-3nk-1 JleMOHCTpUpYeT 3HaHHE NPUHINIIOB AEHCTBUS,
KOHCTPYKLUH U PEKUMOB PAOOTHI AACPHBIX SHEPIeTUYECKUX YCTaHOBOK

Bonpocsl, 3aganus
1.CocTosiHre TEIIOHOCUTENS U pabodero Tena B (asze OaiinmacupoBaHus

2.01enka onpenensiercs B COOTBETCTBUU ¢ [lonoxkenneM o 6allTbHO-PEUTUHTOBOM CUCTEME
s ctyaentoB HUY «M3OUW» Ha oOcCHOBaHMM 3a4€THOM U 9K3aMEHAIIMOHHON COCTABIISFOIINX.

3.HecranuronapHoe KCEHOHOBOE OTPaBJIEHUE TIPU MEPEXOIHBIX PEKUMaX

4.0OcHoOBHbI€ ITpaBMJIa SKCIUTyaTalluU PEaKTOPHON YCTAHOBKHU MpHU pabOTe Ha MOIIHOCTH
5.0cHoBHBIE IIPaBUJIA SKCIUTyaTallUd PEAKTOPHOM YCTaHOBKHU IIPH paboTe Ha MOIIIHOCTH
6.MOIIHOCTb 10361 HOHU3UPYIOLIETO U3ITy4eHHs! (IOHATHS, ONPEIETICHUS U €JMHULIBI
U3MEpEHUS)

7.HopmatuBbl 6€301acHOCTH MU paboTe B YCIOBUAX pajualiiu

8.0nucanue TeXHOJIOTMUYECKON CXeMbI 3HEProbI0KoB ¢ peakTopamu BBOP
9.060cHOBaHME TPABOMEPHOCTH MCIIOIB30BaHUS AJIEKTPOAKYCTUUECKUX aHAJIOTUH, JUIs
UCCIICIOBaHMs ITyJIbCUPYIOLIETO NOTOKA OAHO(MA3HOTO U IBYX()a3HOTO TEIUNIOHOCUTES
10.060pynoBaHne peakTOPHOM YacTH cya0Boi 1DV

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.3a cuet skcmuyaranuu kKakux TuoB ADC mpou3BOaUTCs BBIpaOOTKA dNIEKTPUIECTBa B MUpe?

OTBeETHI:

OTBeT 3anucHIBacTCs B HpOI/I3BOJ'IBHOI71 (I)OpMC IIpU UCIIOJIb30BAHUHU JICKIITUOHHOTO MaTCpUalia,

JIOTIOJTHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphI

BepHblii 0TBET: ATOMHBIE AJIEKTPOCTAHIIUN KIACCUPUITUPYIOTCS TI0 TUITY JEHCTBYIONIUX B
HHUX PEaKTOpOB -B0oa0-BOASIHON S3HEPTETUUECKHI peakTOp -JIETKOBOAHBIN peakTop ¢ BOJAOM

oA JaBjiaeHuEeM -JIerKOBOIHBIN KUITAIINH PCAKTOp - PCaKTOp C I'a30BBIM OXJIAXKICHHUEM

ra3orpauToBbIi peakTop - PeakTop ¢ TSKeT0BOAHBIM 3aMEUIUTEIEM U TEIIOHOCUTETIEM
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0J1 IaBJICHUEM -Y paH-TpauTOBBIN peakTop kKaHaigbHOro tTuna-PbMK -Peaktop Ha
OBICTPBIX HEUTPOHAX
2.Bujpl sa1epHBIX peakiuii
OTtBeTsI:
OTBeT 3anmuchIBaeTCs B MPOU3BOJIbHOM (hOpMe MPH MCIIOIB30BAHUH JIEKLIMOHHOTO MaTepHualla,
JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEpaTyphl
Bepnbpiii otBeT: Tyl siA€pHON peakUK ONPENEIAeTCs BUIOM BO3AEHCTBYIOLIEH U
BBIICIISTIONIEHCS YacTHIL (a, b). - Eciii oHn coBmagaror (a, a), peakiuio Ha3bIBAOT
paccestHieM yacTHLb a. B 3ToM ciyuae coctaB siapa He usmensiercs - Eciu B ssaepHoit
peaKkiuy 4acTula a ucue3aeT (MOTJIOMAeTCs sIIPOM), @ BMECTO Hee MOSBISETCS] HOBast
gacTula b, cocTas siipa U3MEHSETCS: IPOUCXOAUT SJIEPHOE MTPEBpAILICHHE
3.Ilouemy ynaercsi OCylIECTBUTH YIPABISIEMYIO HEMHYIO PEAKLUIO IeJIeHUs?
OTBeThI:
OTBeT 3anuChIBaeTCs B POU3BOJIBHOM (DOpME MPH UCIIOJIB30BAHUHU JIEKIIMOHHOTO MaTepuaa,
JIOTIOJIHUTEIbHOM MEYaTHON WM DJIEKTPOHHOM JINTEPaTyphl
Bepubliii otBeT: -3 ypaBHEHUsI KHHETUKU PEAKTOPA CIAEAYET, YTO MIPU 3HAUYECHUHU TN = TMI'H
= 10-3 ¢, ecnu naxxe npuHATH p = 5-10-3, TUIOTHOCTH MOTOKA HEUTPOHOB BO3pacTaeT 3a 1 ¢
B 150 pa3 (®/P0) = e5~150. -YnpaBneHue sa1epHbIM peaKTOPOM CTAHOBUTCS BO3MOKHBIM
Onaroapst HATMYHIO 3aI1a3/(bIBAIOIINX HEUTPOHOB. B — 10JIs 3ama3bIBAIOIINX HEHTPOHOB.
XOTS KOJIMYECTBO TAKUX HEUTPOHOB MaJIO, BPEMS UX BBIXO/A JOCTATOUHO BEJIMKO.
[I>ToMy nenHas peakuus AeJeHUS HA MTHOBEHHBIX HEUTPOHAX SBJISETCS HEYIIPaBIISIEMOH,
a TaKKe cpellHee BpeMs )KU3HU BCeX HEMTPOHOB Tn Bo3pacTaeT: th = t3anf + tMra (1 — )
4.Y cTOMYUBOCTD S1I€P
OTtBeTsI:
OTBeT 3anuChIBa€TCs B IPOU3BOJIBHON (pOpME ITPU UCIIOIB30BAHUM JIEKIIMOHHOTIO MaTepuana,
JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JIMTEpaTyphl
Bepusriii otBet: U3 akra yobiBanust ECB 1151 HyKJIMIOB ¢ MAaCCOBBIMH YUCIIAaMH OOJIBIIIE
niu Mesble 50-60 cnenyet, 4To AJIs AAEpP ¢ MAJIBIMU A SHEPreTHYECKH BBITOJIEH MPOLIECC
CIIUSIHUS - TEPMOSIIEPHBINA CUHTE3, MPUBOASIINN K YBEIMYEHUIO MAaCCOBOT0 UMCIa, a s
anep ¢ 6onbIuM A -miporiecc AeieHus. B HacTodiee Bpemst 00a 3Tu nporiecca,
MIPUBOJISALINE K BBIJICICHUIO SHEPTUH, OCYIIIECTBIICHBI, IPUUYEM MTOCIEAHHM JIEKUT B OCHOBE
COBPEMEHHOM JIEPHON SHEPTETUKH, a TIEPBBIN HCIOJBb3YETCSA B TEPMOAIEPHOM OPYKHUH,
€ro MUpPHOE NIPUMEHEHHE HaXOJUTCS B CTaJJUN OCBOCHUS. Y CTOMUUBOCTD sIJIEP
CYILIECTBEHHO 3aBUCHT OT (A-Z)/Z - OTHOLICHUsI YMCE HEUTPOHOB M IPOTOHOB. Slipa
NETKUX HYKJIUJI0B HanOosee ycroitunssl npu (A-Z)/Z = 1. C pocToM MaccoBoOro ymucia
CTaHOBHTCS BCE 00JIee 3aMETHBIM JIEKTPOCTaTUUECKOE OTTANIKHBAHUE MEXKIY POTOHAMH,
1 00JacTh YCTOMYMBOCTHU CABUTaeTcs K 3HaUeHUIM (A-Z)/Z > 1. JInst Hanbomnee TSHKETBbIX
HYKIHI0B (A-Z)/Z = 1.5
5.IToueMy pazMepsl y TSKEIOBOAHBIX U IPA(PUTOBBIX PEAKTOPOB ropa3o OoJbIIe 110
CPAaBHEHHIO C PEAKTOPAMHU C JIETKOBOJHBIM 3aMEUIMTEIIEM IIPU PAaBHOM MOLTHOCTH?
OTBeTHI:
Hcnonb3ys Tabnuiy 2.2, 1aTh pa3BepHyThI 0TBeT. OTBET 3aIIMCHIBACTCS B IPOU3BOJIBHOM
(dbopMe IpU UCIIOJIB30BAHUU JIEKIIMOHHOTO MaTepHaa, JOMOIHUTEIbHOM e4aTHON Win
JIEKTPOHHOM JINTEPATYPHI
Taomna 2.2. CeoficTea 3aMEIHTETCE.
Bemecteo LTt (hy el |Lu M
Nlerkazzoza (135 61 0273 0,027 0,050
Texerasgosa (18,8 5700 125 16 1,61
Tpager 6,1 20 332 0,52 0,36
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Bepusriit otBet: Micxonas u3 tabauubl 2.2, 0OOBIKHOBEHHAs BOJa OTJIMYAETCS OT BCEX
MEPEYHCIICHHBIX BBIIIE 3aMEIJTUTEIICH cCaMOi BBICOKOM 3aMeJISIONICH ClIOCOOHOCThIO. DTO
€€ CBOMCTBO MO3BOJISIET ITOJIYYUTH IEPHBIE PEAKTOPBI JOCTATOYHO MAJIBIX pa3MEpPOB Ha
TEIUIOBBIX HEUTPOHAX € BOJOM B Ka4E€CTBE 3aMEIUIMTENA U TEIUIOHOCUTENA. B ciiencTeun
3TOTr0, IPU OAMHAKOBON MOLIHOCTH, pa3Mephl peakTopa OyAyT MEHbILIE
6.IToueMy MakcUMyM B KpUBOH yJ€JIbHOM SHEPIUHU CBSI3U 00€CIeYnBaET BO3MOKHOCTh
MOJIy4YEHHUsI CBOOOTHON SHEPTUu?
OTtBeTsI:

&M8

~7,5M3B

——— H(~7,7M3B)

0 20 0 60 &0 700 120 1% 760 180 200 220 A

Bepusriii otBet: Ecniu paccMoTpeTh rpaduk 3aBHCUMOCTH CpeiHEl yAeIbHON SHEPTHH
(EcB) cBsI31 HyKJIOHa OT MAacCOBOT'0 YKCJIa, TO MOKHO YBHJIETh (pakT yObiBaHus EcB s
HYKJIHJIOB C MAaCCOBBIMH YUCJIaMU OOJIbIIIe Wik MeHbIe 50-60 crnemayeT, 94To ISt siiep ¢
MaJIbIMU A 3HEPreTUYECKH BBITOJIEH IIPOLIECC CIAUSHUS - TEPMOSIEPHBIN CUHTES,
MIPUBOISIINNA K YBETMUCHUIO MAacCOBOT'O YHCIIA, a IS siAep ¢ OOIBIIUM A -TIporiecc
nenenust. COOTBETCTBEHHO Ha rpaduke y Hac cieBa MPOLECcChl XapaKTepHbIE AJIs JIETKUX
szep, a crpasa JUIs TsoKenbIX. FMecxons u3 aToro, noiaydaercs, 4To B TOYKE MaKCUMyMa
TsDKeJIbIE si/ipa MpeBpalnatoTcs B 0osee jerkue 1 Hao0opoT. I1I0cKoIbKY SHEprust CBS3H
sJipa - 3TO SHEPI'Usl, BBLACISAIONIASACS IIPU €ro o0pa3oBaHUU U3 IPOTOHOB U HEHTPOHOB,
IpeBpalleHe TSHKETIOoro sijipa B /iBa 0oJiee JeTKUX U TaKUM 00pa3oM Oosiee yCTOWYMBBIX,
JIOJKHO COTIPOBOXAATHCS BBIACIEHUEM CBOOOIHOM dHEprun

7.OHeprust CBSI3U M dHEPruUs 1opora AeaeHus?
OTBeThI:

OTBer 3amuchIBaeTCs B IPOU3BOJIbHON (hopMe MPpH HCIOIB30BAHNH JIEKLIMOHHOTO MaTepuala,

JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepnbplii otBeT: CyMMapHasi 3HEpIHsl B3aUMOJICHCTBUS HYKJIIOHOB B JIpE€ — 3TO DHEPI U
CBSI3M f]Ipa, OHa paBHa paboTe, KOTOPYI0 HEOOXOJUMO COBEPIIUTH, YTOOBI Pa3eIUTh PO
Ha COCTABJIAIOLIUE €r0 HYKJIOHBI WU, HHA4Y€ FOBOPs, paBHA DHEPIUU, KOTOPAsl BBIIEIAETCS
Ipu 00pa30BaHUU SApa U3 OTIEIbHBIX HYKIOHOB. DHEPrus Mopora JeJIeHHs - YHEPrusl
J0CTaTOYHas, U TOTO YTOOBI Ip0 aToOMa Hayayo Aenuthbes. /i aenenus sapa
HE00X0IMMO K HEMY MOJBECTH SHEPTHI0 HE HUKE SHEPTUU 1Opora JIeIeHUs

8.Bupl painoakTUBHOTO pacnaia U paJuoaKTUBHBIE CEMEICTBA:
OtBerTsI:

OTBer 3amuchIBaeTCs B MPOU3BOJIbHOM (hopMe MPpH UCIIOIB30BaHUH JIEKIIMOHHOTO MaTepuaiia,

JTIOTIOJTHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepusiit otBet: [locienoBaTenbHOCTh paOaKTUBHBIX PACIIalOB, B KOTOPOH JOYEPHUE
s1pa HyKJIMJIOB, MTOJIYYaroIrecs B pe3yabTaTe NPeabIAYIIErO pacnaaa, SBiIsoTCs
MaTEPUHCKUMH sIIpaMH HYKJIUI0B AJIs NOCIEAYIOLIET0 pacnaaa. J1a
IIOCJIEI0BATEIbHOCTD, Ha3bIBa€Masl PaJMOAKTUBHBIM CEMENCTBOM WJIU PSIIOM,
3aKaHYUBAETCA MOJIYyYEHUEM YCTOMYUBOIO A1pa. PaguoakTuBHEIN pacnan saep
paznensercs Ha cleAyIollre BUIbl: o-pacnai; B-pacnaj; y-u3jiydeHue; BbUIET HyKJIOHOB.
1) B npouecce a-pacnana U3 paAMoaKTUBHOTIO siipa UCIyCKaeTcs Aapo renus. 2) B
nporecce B-pacnaja U3 paJuoaKTUBHOTO Apa CaMOIPOU3BOJIBHO UCITYCKalOTCs 00
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a51eKTpoH (B—pacnan), 1100 mo3uTpoH (B+-pacnan), KOTOpbIe BOSHUKAIOT
HETIOCPEICTBEHHO B MOMEHT pacmaja (B sape ux HeT). TpeTbuM BUIOM -pacmana
SIBJISIETCS 3aXBaT SJIPOM 3JICKTPOHA U3 AJIEKTPOHHOM 000JI0YKH CBOETO aTroMa (e-3axBar). 3)
B nponecce y-u3nyuenns paguoakTUBHOE PO CAMOIIPOU3BOJIBHO MEPEXOIUT U3
BO30YKJICHHOTO COCTOSIHUSI B MEHEe BO30YX/I€HHOE MIIM OCHOBHOE cOCTOsiHUE. V3mydenune
Y-KBAHTOB SIBJISIETCSI OCHOBHBIM IIPOLIECCOM OCBOOOKIEHUS siipa OT U30BITOUHOM SHEPTUU.
IIpu 3TOM HE M3MeEHsAETC HYKJIOHHBIA cOCTaB sapa. [IpakTudecku Bce qouepHue sapa
(TIpoayKTHI - ¥ B- pacmaja) UCITYCKAIOT Y-KBAHTHI, TAaK KaK OHU 00pa3yroTCs OOBIYHO B
BO30YKJIEHHOM COCTOSIHUM. DHEPIHs Y-KBAaHTOB I10CJIE (i-pacra/ia B OCHOBHOM HE
npesbiraer 0,5 MaB, a nmocne B-pacnana cocrasiuser 2 - 2,5 MaB. Takoe y-uznydeHue
MIPEJCTABISIET OCHOBHYIO PAJUAIIMOHHYIO OACHOCTD IS JIFOJICH MPH 0OpaIieHnH ¢
paZoaKTUBHBIMU BellecTBaMu. 4) PairoakTUBHBIN pacnaj ¢ BbUIETOM HYKJIOHOB
SBIISICTCS COMYTCTBYIOIIUM TporeccoM. [locne B-pacnana gouepHee SApo HHOTAA
o0OpasyeTcsi B TaKOM CHJIbHOBO30Y>KJICHHOM COCTOSIHUH, YTO dHEprus Bo3Oyxaenus (8—11
M>5B) npeBbliiaeT 3HEPIrHo CBSA3U HYKJIOHA B siipe. [[03TOMy IporCcX0AUT UCITyCKaHUE U3
JIOUEPHETO s/Ipa HE Y-KBAHTA, @ HyKJIOHA, KOTOPBII B 3TOM CJIy4yae Ha3bIBAIOT
3aras/bIBaoLIIM

9.CocraBinstouiue 3Hepruu, BbIACIAIONICICS U JeIeHUu Sapa?
OTBeThI:

OTBeT 3anuchIBaeTCs B IPOU3BOIBHOM (DOpME MPH UCIIOJIB30BAHUHU JIEKIIMOHHOTO MaTepuaa,

JIOTIOJIHUTEIbHOM MEYaTHON WJIM 3JIEKTPOHHOM JINTEpaTyphl
Bepnsriii otet: Ilonnas sueprus aenenus (203 MaB) coctout u3: 1. Kunernueckas
SHEPrusl OCKOJIKOB JAEJIEHUS; 2. DHEprus MIHOBEHHOT 0 y-u3iyueHus; 3. Kunernueckas
SHEPTrusi HEUTPOHOB JAeneHust; 4. DHeprust -U3TydeHHs] OCKOJIKOB U MPOJYKTOB UX
pacniana; 5. DHeprus y-u3Jy4eHHs ¥ MPOAYKTOB UX pacnaaa; 6. DJHeprusi aHTUHEHTPUHO

10.Opranst CY3 1 ux ocHOBHbIE (QYHKITUH:
OTBeThI:

OTBer 3amuchIBaeTCs B MPOU3BOJIbHON (hopMe MpH HCIOIB30BAHNH JIEKLIMOHHOTO MaTepuala,

JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepublit oTBeT: ABapuiiHble (aBapHifHas 3amuTa peaktopa). Perynupyromue (u3MeHeHne
MOIIIHOCTH PEaKTOpa, MyCK-OCTaHOBKA, PETyJIUPOBAHNE MOILITHOCTH PEAKTOpa MPU MaJlbIX-
OBICTPBIX OTKJIOHEHUAX OT KpuTHUHOCTH). KoMmmneHcupyronme (KoMneHcanus U30bITOUHOM
PEaKTUBHOCTH)

II. Onucanue wikanvl oueHuganus

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHbI BEPHO, YETKO C(hOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUUYECKUX PEILIeHHH

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
YPOBHS. BOJIBIIMHCTBO OTBETOB JIaHbI BEpHO. B "acTu MaTepualia €CTh He3HAUUTEIIbHBIC
HETOCTATKH

Oyenka: 3 («yIOBIETBOPUTEIIEHO)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax.: 65
Onucanue xapakmepucmuku 6blnonHeHus 3nanus: Pabora BbIOIHEHA B paMKax "moporosoro"”
ypoBHsi. OCHOBHAs YacTh 3aJJaHHsI BBITIOJTHEHA BEPHO

Oyenka: 2 («HEyJOBIECTBOPUTEIHHOY)
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Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: PaboTa He BHIIOTHEHA WM BHITOJTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B cCOOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «M3OW» Ha ocCHOBaHMU 3a4€THOMN U K3aMEHAIIMOHHON COCTABJISIOLIUX.
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