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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 yuyacTBOBaTh B MPOU3BOICTBEHHO-TEXHOJOTHYECKOM JISATEILHOCTH B chepe
TEIJIOOHEPTEeTUKU U TETJIOTEXHUKHU
N]I-3 leMOHCTpUpYET MOHUMAHKE MPUHIIMIIOB U PEKUMOB pabOThl 00bEKTOB
po(heCcCHOHANTLHOM e TEIbHOCTH U 3aKOHOMEPHOCTEH MPOLIECCOB, MMPOUCXOISANINX B HUX

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. AkTyanbHbIe TPOOJIEMBI SIIEPHOI YSHEPreTUKU. MeTOAbl U CUCTEMBI IMATHOCTUKU
(KonTpoawsHas pabora)

Popma peanusanuu: ITncemenHas pabora
1. MeTosl pacueTa HEUTPOHHO - pusnueckux napameTpoB (KonrponsHas padorta)
2. IIpou3BOICTBO TEMJIOBOU U NEKTPUUECKOM sHEepruu DY, ynpaBieHHE peaKTOPOM.
[Tepcnexktusl A9 B XXI Beke (KonTponbHas pabota)
3. CpaBHuTtenbHbli anamu3 ADC ¢ peakTopaMu pa3IndHbIX TUIIOB MoHM3upyroiee
usnyyenue peakropa (Kontponbnas paboTa)

BPC nucuuminHbl

6 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 ananm3 ADC ¢ peakTopamMu pa3IMIHbIX THITOB MOHM3MpYOIee H3ITydeHne
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,

MOHMMAaHUE TPUHIUIOB U
peXUMOB pabOTHl OOBEKTOB
npodeccuoHanbHOM
JeSATeTbHOCTH u
3aKOHOMEPHOCTEMH
IIPOLIECCOB, POUCXOISALINX
B HUX

MIPUHLHUIIBI TPOLECCOB:
MPOU3BOJCTBA TETUIOBOMN U
3JEKTPUUYECKON SHEPTUU Ha
ADY, ynpaienus siAepHbIM
peakTopoMm, BBOJIa U BBIBOJA
W3 DKCIUTyaTaluu U
JTUKBHJIALIUU SHEPTOOII0Ka
TIOHSATHSA, OTIPEICTICHUS U
€IVMHULbI U3MEPEHU,
HCMOJIb3YEMBIE B
JIO3UMETPUU
WOHHU3UPYIOLINX U3ITYyYEHHUI
YMeTs:

paccUuTHIBaTh MPEAETBHO
JOMYCTUMOE BpeMsl pabOThI
MEepCOHAJIa B 3aBUCUMOCTH
OT UHTEHCUBHOCTH
paauanuy B 30He paboThI
J€EMOHCTPUPOBATH
MMOHWMAaHUE B3aUMOCBS3HU
3a/1a4 oOecreyeHus
HAJIe)KHOCTH,
SKOHOMHUYECKOU

s pexTUBHOCTH 1

ynpasneHue peakropom. [lepcnextussl 510 B XXI Beke (KonTponabHas
pabora)

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

KM-3 CpaBnautenbnbiii ananu3 ADC ¢ peakTopamu pa3iiMYHbIX TUIIOB
HNonumsupytomee uznydenne peakropa (KontponabHas padota)

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




MIPOEKTHOTO CPOKA CITYKOBI
obopynoBanus A9V,
MTOBBIIICHUS HX
0€301acHOCTH 1
CEHCMOCTOMKOCTH €
3aauaMu
COBEpPIIICHCTBOBAHUS
METOJIOB ¥ CUCTEM
BUOPOAKYyCTHUECKOMN
JIMarHOCTHKY; YIPaBJICHUS
TEXHOJOTHICCKIUMH
MpoIeccaMy M TSHKEITBIMU
aBapHUSIMH




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 IpoOBEpKH
pe3yapTaThl  OOy4YeHHs IO
JUCITUTLINHE

3HaTh: MOHATUSA, ONPECIICHUS
U CIUHUIBI  U3MEpeHwus,
UCIOJIb3YEMBIE B JO3UMETPUU
MOHU3UPYIOLINX U3ITy4eHHUH

1.3a cuer skcrutyatauuu kakux TunoB ADC npous3BoauTCs
BBIPa0OTKA 3JIEKTpUYECTBA B MUpe?

Ortser:

ATOMHBIE AIIEKTPOCTAHLIUH KIACCUPHULIUPYIOTCS 110 TUITY

JEHCTBYIOIMX B HUX PEAKTOPOB

-Boa0-BOAsSHOM SHEPreTUYECKU PEeakTop

-JIerkoBOJHBIN PEAKTOP C BOJOM MO JaBICHUEM
-JIErKkOBOHBIN KUIISALLUNA PEAKTOP

- PeakTop ¢ razoBeIM OXJaXXJI€HUEM; ra30rpadUTOBBIN
peakTop

- PeakTop ¢ TAXEI0BOIHBIM 3aMETTUTENIEM U
TEIUIOHOCHUTEJIEM IO 1aBJICHUEM

-YpaH-rpaguToBHIi peakTop KaHambpHOro Tuna-PBMK
-Peaktop Ha ObICTPBIX HEUTPOHAX

2.Buspl sAepHBIX peakiui

Ortser:

Tun saepHoi peakiuy OnpeneseTcss BUIOM
BO3JICHCTBYIOIIEH U BBIICNSIONIENCS YacTull (a, b).

- Ecniu oHm coBnamarot (a, a), peakiuio Ha3bIBAIOT
paccestHMEeM YacTHLIbI a. B 3TOM ciydae coctaB sapa He
U3MEHsIeTCA

- Ecnu B siiepHON peakiy 4yacTHIla a UcUe3acT
(ToryomaeTcs AIpoM), a BMECTO HEE TOSIBIISIETCS HOBAs
yacTulia b, cocras siipa U3MEHSETCS: IPOUCXOAUT sIIEPHOE
MpeBpalieHe

3.IloueMy ynaercst OCyIECTBUTh YIIPABIAEMYIO LEMHYIO
peaKUuIo AeneHus?

Ortser:

-M3 ypaBHEHUS KUHETHKHU PeaKkTopa ClelyeT, 4YTO IpH
3HadeHuu tn = t™MrH = 10-3 ¢, ecnu gaxke npuHATH p = 5-10-3,
IJTIOTHOCTH MOTOKA HEUTPOHOB Bo3pactaeT 3a 1 ¢ B 150 pa3




3anjgaHUupOBAHHBIE
pe3ynbTaThl  OOYYCHHS
JIVCIIATUTAHE

Io

Bonpocsi/3aganus 11t npoBepKU

(O/D0) = e5~150.

-Y1paBicHuE AEPHBIM PEAKTOPOM CTAHOBUTCS BO3MOKHBIM
Onarosapst HAIMYHIO 3aMa3/(bIBAIOIINX HEUTPOHOB. B — 10JIs
3aI1a3/1bIBAIOIUX HEUTPOHOB. XOTs KOJIMYECTBO TAKUX
HEHUTPOHOB MaJlo, BPEMS X BbIXOJA JOCTaTOUHO BEJIHUKO.
II>ToMy nenHas peakuus AeIeHUs HA MTHOBEHHbIX
HEHUTpPOHAX SBJIETCS HEYIIPABIIIEMOM, a TAKXKE CpEHEE
BpeMs J)KM3HHU BCEX HEMTPOHOB TN BO3PACTAET:

tn = t3anf + wvrH (1 — P)

4.Bormpoc: yCTOHYUBOCTD SIAEP.

OtBer: U3 ¢akra yobBanust ECB 151 HyKJIMZOB C MaCCOBBIMH
yuciaaMmu 6onble uian Mensiie 50-60 cienyert, 4To 1 saep
C MaJIbIMU A SHEPreTUYECKU BBITOJICH MTPOLIECC CIUSHUSA -
TEPMOSIAEPHBII CUHTE3, IPUBOIALINN K YBEITUUEHHUIO
MaccoOBOTO YHCIa, a IS Aep ¢ 0oIpImmM A -Tiporiece
JCJICHUS.

B Hacrosiiee Bpemst 06a 3Tu nporiecca, IpUBOISAIINE K
BBIJICJICHUIO DHEPIUH, OCYIIECTBIICHBI, IPUYEM TIOCIIEIHUN
JIEKUT B OCHOBE COBPEMEHHOM SICPHON SHEPIE€TUKH, a
IIEPBBIN UCIIOJIB3YETCS B TEPMOSIEPHOM OPYKUU, €ETO MUPHOE
MIPUMEHEHHUE HAXOAUTCS B CTAJAUU OCBOCHHUS. Y CTOWYMBOCTD
siZiep CYIIECTBEHHO 3aBHUCUT OT (A-Z)/Z - OTHOILICHUS YHCel
HEHTPOHOB M MPOTOHOB. Slapa NErKUX HyKIHI0B Hauboee
ycToiunBsl ipu (A-Z)/Z = 1.

C pocTOM MaccoBOTO YUCiIa CTAHOBUTCS BCE 00Jiee 3aMETHBIM
ANEKTPOCTATUUECKOE OTTAIIKMBAHUE MEXAY IIPOTOHAMH, U
00JIaCTh YCTOMYUBOCTH CABUTACTCS K 3HaUeHUsM (A-Z)/Z >
1.

Jlnst Hanbonee TsHKENbIX HYyKIUIoB (A-Z)/Z = 1.5

5.Iloyemy MakCUMyM B KPUBOW YACIBHOU SHEPTUH CBS3H
o0ecrnieunBaeT BO3MOKHOCTh TOJTy4eHHUs] CBOOOIHOM
SHEpruu?

OtBeT: MakcuMyM B KpUBOH YAEIBHON SHEPTUU CBS3H
MTOKa3bIBAaeT MMKOBOE 3HAYEHHE, OT KOTOPOTO BCIEICTBUE
JEJIEHUS SJEP MOKHO OTCTYIUTD, IIOJIYYUB IIPU TOM
CBOOO/IHYIO SHEPIHIO.

OHeprus CBA3M XapaKTEPU3YET CUIIBL, CAECPKUBAIOLINE
HEHUTPOHBI-IIPOTOHBI-3JIEKTPOHBI BMECTE — CJIEZ0BATEIBHO,
€CJIM COCTABIISIOIINX CTAHET MEHBIIIE, SHEPT U CBA3U
YaCTUYHO BBIACIUTCS B BUE CBOOOTHON SHEPTrUu
6.CocTaBIstoLIe SHEPTUH, BBIAEIAIOMIENCS TP JEIEHUN
anpa?

Ortger: [Tonnast sueprus aenenus (203 MaB) coctout u3s:

1. Kunernueckast SHEpPIHsi OCKOJIKOB JIEJICHUS;

2. DHeprust MrHOBEHHOT'O Y-U3JIy4EHHUS;

3. Kunernueckas sHEpIrHsi HEUTPOHOB JEJICHHUS;

4. DHeprus B-u3IydeHHs] OCKOJIKOB M MPOAYKTOB UX pacraja;
5. DHeprus y-u31y4eHUs U IPOJYKTOB UX pacrnaa;

6. DHEprus aHTUHENTPUHO




3anjgaHUupOBAHHBIE
pe3ynbTaThl  OOYYCHHS
JIVCIIATUTAHE

Io

Bonpocsi/3aganus 11t npoBepKU

7.Bupl paAMOaKTUBHOIO pacnaaa U paJuoaKTUBHbIE
ceMeicTBa:

Ortgert: IlocnenoBaTenbHOCTh paJMOAKTUBHBIX paclaioB, B
KOTOPO# TOYEpHHE A1pa HYKJIUIOB, IT0IY4arOIIHAECcs B
pe3yJibTaTe NpeablIyLIEro paciajia, BisoTCs
MaTEpPUHCKUMM IpaMH HYKIMIOB JJIS IOCIEAYIOIIETO
pacnaza. 3Ta ocie10BaTeIbHOCTh, Ha3blBaeMas
PaZMOaKTUBHBIM CEMEHCTBOM WIH PSIIOM, 3aKaHYMBACTCS
IIOJIyYEHHUEM YyCTOMUMBOTIO SApa.

PaguoakTuBHBIN pacnaf siaep pa3aeisieTcs Ha CIeIyIOIne
BUJIBL: 0-pacmiaj; B-pacmaj; y-u3aydeHre; BblIeT HyKJIOHOB.
1) B npouecce o-pacnaja U3 paaroakTUBHOTIO sipa
UCITyCKaeTcs po Teiusl.

2) B npouecce B-pacnazna u3 paauoakTUBHOIO sipa
CaMOITPOU3BOJILHO HCITYCKAIOTCs OO0 3eKTpoH (B—pacnan),
160 mo3uTpoH (B+-pacman), KOTOpbie BO3SHUKAIOT
HETOCPEJICTBEHHO B MOMEHT pacraja (B siApe UX HET).
TperbuM BuaoM B-pacnaza sBiIseTCS 3aXBarT SAPOM
9JIEKTPOHA M3 JIEKTPOHHON 000JI0YKH CBOEro aroma (e-
3axBar).

3) B nporecce y-u3nydeHus paguoaKkTUBHOE PO
CaMOIPOM3BOJILHO EPEXOAUT U3 BO30YKAEHHOTO COCTOSIHUS
B MEHee BO30YX/I€HHOE UJIM OCHOBHOE COCTOSIHUE.
N3nmyuenue y-KBaHTOB SIBJIIETCS OCHOBHBIM ITPOLIECCOM
OCBOOOKIEHHUS siipa OT U30BITOUHOM sHepruu. [lpu aToM He
U3MEHSETCS

HYKJIOHHBIN cOoCTaB siapa. [IpakTudecku Bce JoUepHue sapa
(MpoayKTHI 0- U - pacmaza) UCIyCKAIOT Y-KBAHTHI, TaK Kak
OHM 00pa3yrTCsi 0OBIYHO B BO30YKJIEHHOM COCTOSIHUH.
OHeprus y-KBaHTOB I0OCJE O-paclaja B OCHOBHOM He
npessimaet 0,5 MaB, a mocite B-pacnana cocrapmuser 2 - 2,5
MbB. Takoe y-u3ily4eHHe NPeACTaBIseT OCHOBHYIO
pasuaoOHHYIO ONTACHOCTh JUIS JII0AEH IpU OOpaIleHu! ¢
PaAMOaKTUBHBIMU BEIIECTBAMHU.

4) PannoakTUBHBIHM pacriaj] ¢ BbIJIETOM HYKJIOHOB SIBJISIETCS
conmyTcTByOmUM npoueccoM. Ilocne B-pacnana nouepHee
S7IpO MHOTJ]a 00pa3yeTcsi B TAKOM CHUIIBHOBO30YKICHHOM
COCTOSIHMM, YTO SHEprus Bo30yxaeHus (8—11 MaB)
IIPEBBILIAET SHEPTHUIO CBA3U HYKJIOHA B sA1pe. [Toaromy
MIPOUCXOUT UCITYCKaHUE U3 JOUYEPHETO sApa He Y-KBaHTa, a
HYKJIOHA, KOTOPBIN B 3TOM CJly4ae Ha3bIBalOT
3aras/abIBaloLM

8.OHeprus cBs3U U dHEPrus nopora AejaeHus?

Otser: CymmapHas SHeprusi B3auMOJIEUCTBUS HYKJIOHOB B
SJIpe — 3TO PHEPTUS CBSI3M sJ[pa, OHA paBHA paboTe, KOTOPYIO
HE00XO0IMMO COBEPIIUTH, YTOOBI pa3eNUTh PO Ha
COCTABJISIOLINE €0 HYKJIOHBI MJIM, HHAaYe TOBOpPS, paBHA
SHEPTUH, KOTOpas BbLAENsAETCS Npu 00pa30BaHUHU A]ipa U3
OTJIENIbHBIX HYKJIOHOB.




3anjgaHUupOBAHHBIE Bormpocsl/3aganus A MpoBEPKU
pe3ynbTaThl  OOY4YEeHHs]  TIO
JUCITUILINHE

SHGPFI/ISI nopora ACJICHUA - SHEPrud J0CTaTOUYHAad, AJId TOIO
YTOOBI AAPO aTOMa Ha4aJl0o ACIIUTBHCH. IIJ'I?I JACJICHUA sApa
HGOGXOI[I/IMO K HCMY IMOABCCTHU SHCPIUI0 HC HUKC SHECPTHUU
Imopora acjaCHus

Onucanue MKAJbI OICHUBAHUA:

Oyenka: 5 («OTITUIHOY)
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 85
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTJIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHue
BBITIOJTHEHO B TIOJTHOM 00'beME WJIH BBITIOJTHEHO BepHO Ha 85%

Oyenka: 4 («X0OpOIIOY)
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBIsAETCS €U
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO

Oyenxa: 3 («yIOBIETBOPUTEIHHOY)
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CITH 3a/IaHU€e MMPEUMYIECTBEHHO BHITIOJHEHO

Oyenxa: 2 («HEYIOBIETBOPUTEIBHOY)
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKEe HE BBHIMIOJIHEHO B OTBEJICHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

KM-2. MeToabl pacyera HEUTPOHHO - (PU3NYECKUX MapaMeTPOB

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs1 KOHTPOJIbHOro MeponpustTus: CTyIeHTbl MNOIy4YaroT ONaHK ¢
Bonpocamu. Ha oTBeTbl Ha Bompockl oTBOAUTCS 30 MHHYT 0€3 BO3MOXXHOCTH IOJb30BATHCS
BCIIOMOTaTeJIbHBIM MaTEPUATIOM.

Kpartkoe conepixanue 3a1aHusi:
KoHTpobHast ToUka HaIlpaBJIeHa Ha MPOBEPKY 3HAHU TTO PAaCCMOTPEHHOMY pa3zeiry

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3arTaHupoOBaHHBIE Bomnpockl/3aganust st mpoBEpKU
pe3yabTaTel  OOydeHHs 10
JUCHUITIIINHE
3HaTh: TPUHIUITBL 1.IlpuBeauTe OCHOBHBIE NMPaBUJIA SKCITyaTalluK PEaKTOPHON
IPOIIECCOB:  MPOU3BOJICTBA YCTaHOBKH NP paboTe Ha MOIIIHOCTH.
TEIUVIOBOH U 3IIEKTPUYECKOU Ortger: IIpu pabote 3HEpro6I0Ka HA MOLTHOCTH JOKHBI OBITh
SHEPTUH Ha A9Y, obecrieueHsl:
yIpaBJIeHUS AICPHBIM * HaJIeXKHast 1 6e3omacHas paboTa Bcero 000py10BaHuUs;
pEaKTOpoOM, BBOJAa U BEIBOJA * BBINIOJIHEHUE TpaduKa Harpy3Ku;
u3 9KCIUTyaTaIlH u * ONTUMAJIbHOE UCIIOJIb30BAHUE TOIINBA,;
JMKBUJIALIUU SHEPTroOIoKa * pabotocnoco6HocTh TBC.
PeakTopHas ycTaHOBKa, BKIIIOYAIONIAs B ce0s sI€PHBIi
peaxkTop, KOHTYPBI OTBOJA TETIA OT HETO, ITAPOTeHEPATOPHI,
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UX BCIIOMOT'aTEJIbHbIE CUCTEMBI, a TAKKE CUCTEMY YIIPABJICHUS
Y 3alIUTHI, TOJDKHBI SKCITyaTUPOBATHCS B COOTBETCTBUU C
TpeboBaHUsAMH "OOIIUX MOJTOKEHUN 00eCTICUCHUS
oe3onacHoctr AC", mpaBwII iICPHOM, paaHalMOHHOMN,
TEXHUYECKOH U MH)KEHEPHOU OE€30MaCHOCTH, a TaKXKe
TEXHOJOTHYECKOI0 PerjiaMeHTa.

Bce pesepBHbBIE CHCTEMBI U arperaTsl IPU SKCILTyaTaluu
9HEpro0I0Ka aTOMHON CTaHIIMU JOJHKHBI HAXOAUTHCS B
COCTOSIHUM TOTOBHOCTH K paboTe U, €CIIM 3TO MPEAYCMOTPEHO
MIPOEKTOM, — K aBTOMAaTUYECKOMY BKIIFOUEHUIO
2.0nucanve 000pyIOBaHUS TIEPBOTO KOHTYPa SHEPTOOIOKOB C
peakropamu BBOP.

Ortgert: IlepBblil KOHTYp — paaroakTUBHBIN. OH BKIIIOUAET B
cebs peaktop Tuna BBOP u uupkynsuuoHHbIe TETIU
oxyaxaeHus. Kaxnaas netis cogepKuT riIaBHbId
uupkynsunonHsiit Hacoc (I'L[H), maporenepatop. K ogHoit u3
LUPKYJISALUOHHBIX [1E€TENb IEPBOr0 KOHTYpa MOJCOEIUHEH
KOMITIEHCATOP JIaBJIEHHS, C TOMOIIbI0 KOTOPOTO B KOHTYpE
MIO/I/IEP’KMUBAETCS 3aJJaHHOE JAABJIEHUE BOJIbI, SBJISAIOIIEHCS B
peakTope OJHOBPEMEHHO U TEIUIOHOCUTEJIEM U 3aMeIUTETIEM
HeiitpoHoB. Ha sHepro6iokax ¢ peakropom BBOP-440
MMeeTcs Mo 6 HUPKYISALUOHHBIX METelb, Ha YHEProOJIOKe ¢
peakropom BBOP-1000-4 nupkyasiuoHHBIC TIETIIH.
[TaporenepaTop siBisieTCs 00IIKUM 000pyIOBaHUEM AJIs
MIEPOBOT0 ¥ BTOPOro KOHTYpOB. B HeM TeruioBas sHeprus,
BbIpabOTaHHas B peakTope, OT MEPBOTr0 KOHTYpa yepes
TEMJI000MEHHBIE TPYOKH TIepeIaeTCsi BTOPOMY KOHTYPY.
Cucrtema NOJMUTKH EPBOT0 KOHTYpa 00ecreunBaeT mojiauy
MUTATEIBLHON BOJIbI B TJIABHBIN HUPKYJIALUOHHBIN KOHTYD I
MOJIEPIKAHUS 3aJaHHOT'O YPOBHS TEIIJIOHOCUTEIS B
KoMIleHcaTope aBiaeHus. OHa BO3BpaIlaeT BoaYy,
0TOMpaeMylo U3 KOHTypa Ha OYMCTKY, OCYIIECTBIISIET
3aI0JIHEHUS NIEPOBOr0 KOHTYpa BOJIOM, oOecreunBaeT
MOJJIep’)KaHuE 1aBJIEHUS B IEPBOM KOHTYpPE B aBapUIHBIX
CUTYalUsX, CBSI3aHHBIX C MTAJICHUEM JaBJICHUs (pa3pbiB
TpyOOIpoBOJa, 00ECTOUNBAHNUE CTAHIINH U TA), KOMIIEHCUPYET
pacxoj OpraHM30BaHHBIX MPOTEUEK U3 KOHTYpPA, a TAKKE
MaJIbIX aBAPUHHBIX
3.Hakorienne TepMOycTagoCTHOM MOBPEXKIAEMOCTH.

Otser: [Ipy BO31€HCTBUM IEPEMEHHBIX TEMIIEPATYPHBIX
HaIpsDKEHUI B METAIIJIE KOpITyca peakTopa u
MaporeHepaTopoB MPOUCXOAUT HAKOIJIEHHE
TEPMOYCTaJIOCTHOU NOBpexaaeMocTu. Yem Gosbie
HaINpsHKEHUS, TEM MEHbIIE T0IyCTUMOE YUCIIO IIUKIIOB
M3MEHEHMH 32 CPOK CITYKObI Kopiyca. AMIUTUTYa
HaIpspKEHUH onpeieNnisieTcsl TeMIlepaTypoi Kopiryca u
CKOpOCTHBIO ee n3MeHeHus. Tranbl BeiaepxkuBaoT S00—600
IIUKIJIOB H3MEHEHHS MOIITHOCTH CO CKOpocThio oT 0.3—0.8
%/MuH 10 2—3 %/MUH pU JTOKATHHOM U3MEHEHHH YEIbHBIX
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Harpy3ok ot 280 1o 690 Bt/cMm. [{s Toro 4To0sl He
JIOITYCTUTh HAKOIIICHHE TEPMOYCTAJIOCTHOMN MTOBPEKIaEMOCTH
BBI3BaHHBIX MaOIUKIOBBIMU TEPMUYCCKUMU HAMPSHKEHUSIMU
B 2JIEMEHTaX KOHCTPYKIMU peakTtopa BBOP u
MaporeHepaTOPOB OTPAHUUYHUBAIOT CKOPOCTH ITyCKa OJI0Ka ¢
OCTaHOBOM Ha HOYb WJIM HA BBIXOHBIC THH U C MTOJHBIM W
YaCTUYHBIM PAacXOJaKUBaHHEM. B 3TOM cirydae cKopocTh
porpeBa KopIryca peakTopa periiaMeHTUpOBaHa 3HAUCHHEM
0.3 K/mun. Eciau Tpe6oBaHue MOJIHOTO OCTaHOBA YHEPTOOI0KA
ADC 3aMeHUTh YMEPEHHBIM CHU)KEHUEM HArpy3KH B HOUHBIC
4achl U BbIXOJIHbIE THU Ha 25—30 % co ckopocThio 10 1
%/MWH, TO OTPAHUYCHUS 110 YCIOBHUSIM TEPMOIMKINICCKOM
MPOYHOCTHU CYIIECTBEHHO OCIA0NIAIOTCS

4.Ha3zHavyeHue CUCTEMBbI MOANUTKY TIEPBOTO KOHTYpa

OtBer: [ maBHOE Ha3HAYEHHE CUCTEMBI IOITUTKH IIEPBOTO
KOHTYpa — 3TO 00ECIIEYHTh T10J]auy MUTATEIBHOMN BOJIbI B
TJIABHBIN [UPKYJISIIIMOHHBIA KOHTYP IS TTOICPKAHHUS
33JJAHHOTO YPOBHSI TEIUIOHOCUTEIISI B KOMIIEHCATOPE JIABJICHUSI.
JlaHHas cucTeMa BO3BpAIlaeT BOY, OTOMPAaEMyI0 U3 KOHTYpa
Ha OYHCTKY, OCYIIECTBIISCT 3alI0JTHEHUE ITEPBOT0 KOHTYpa
BOJIOH, 0OecrieynBaeT noiep>KkaHue JaBJICHUS B IIEPBOM
KOHTYpE B aBapUIHBIX CUTYAIHSIX, CBSI3aHHBIX C MaJCHUEM
JIaBIICHUS, KOMIICHCUPYET PacXo]] OPraHM30BaHHBIX MPOTEYEK
U3 KOHTYpPA, a TAK)KE MAJIbIX aBapUHHBIX

5.0cHOBHBIE TTapaMeTPHI U 1elieBbie mokazarenu ADC-2006

Ortser:

-Homunanpnas snexrpuyeckast momHocTs ADC-2006 - 1200
MBT (6pyTTO);

-IIpoekTHBIN CPOK CITy) OBl OCHOBHOTO 000pynoBanus— 60
JeT;

-KoadpurmeHT TeXHIIecKoro UCTIONb30BaHus, YCPeTHEHHBII
3a Bech cpok ciyk061 ADC — 92%);

-I"'on0B0O#1 KO3 UIMEHT HCTI0IB30BaHUS YCTaHOBIEHHOM
MOIITHOCTH, YCPEeIHEHHBIH 3a Bech Cpok ciryx0b1 ADC — 90%;
-JIIUTENBHOCTE MEXIIEPErpy304HOTO Neproaa — 10 24
MECSIIIEB;

-TpebGoBaHus K MAaHEBPEHHBIM XapaKTEPUCTHKAM
sHeproOyioka — B coorBeTcTBUU ¢ EUR

6.Mepsl oOecrieueHHst 3alUTHl U COXpaHeHUs () (HEeKTUBHOCTH
6aprepoB BH-600

Ortser:

. BBIOOp OJIATONPHUATHON IUIOMIAIKU C HEBBICOKOM
CEMCMUYHOCTBIO B COOTBETCTBUU C TPEOOBAHUSIMHU
HOPMATHUBHBIX JIOKyMEHTOB;

. WCIOJIb30BAHUE U PA3BUTHE BHYTPEHHE MPHUCYILUX
peakTopy Ha OBICTPBIX HEUTPOHAX CBOMCTB O€30MaCHOCTH U
€ro CaMO3allUTHI 32 CYET MACCUBHBIX CPEJICTB,
OTPHIIATENEHBIX BO BCEX pexkrMax d(H(HEeKTOB pEaKTHBHOCTH,
HU3KOH M30bITOYHONM PEaKTUBHOCTHU, OTCYTCTBHUS JIOKAIbHBIX
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KpUTHYHOCTEH, criocobHocTH CY3 obecrieunBaTh MpUBEACHUE
peakTopa B HOJKPUTHUECKOE COCTOSTHUE U MOAJIEP:KaHue ero B
3TOM COCTOSTHHH BO BCEX PEKHUMAaxX, IPOCTOTHI B YIIPABICHUU
pEaKkToOpoM, UHTErpalbHOH KOMIIOHOBKH PEAKTOPa, BHICOKOM
TEIUIOBOM MHEpLUH 1 ¥ 2 KOHTYPOB U OCYIIECTBUMOCTH
PEXMMOB €CTECTBEHHON [IUPKYJISIUU TEINIOHOCUTENIS B HUX;
. obecrnieueHre TpeOyeMoro KauecTBa CHCTEM, BaXKHBIX
JUist 6€30IIaCHOCTH, Ha BCEX 3Tarlax KU3HEHHOTO 1HMKIIa
9HEPro0I0Ka;

. MIPUMEHEHHUE CUCTEM 0€30IacCHOCTH, IOCTPOCHHBIX HA
OCHOBE ITPUHIIUIIOB PE3EPBUPOBAHUS, HE3aBUCUMOCTH,
€IMHUYHOTO OTKa3a;

MPUMEHEHHE CPECTB JUArHOCTHPOBAHUS Ae(hEeKTOB
000pynOBaHUs U OTKIIOHEHUH pekuMa UX paboThl OT
HOPMAaJILHOTO

7.I1epexoanble pexXUMbI YHEPrOOIOKOB

Ortger:

-Menyennbie 1 ObICTPbIE U3MEHEHUSI MOIIIHOCTH

B nporiecce skcrTyaTanii BOZHUKAIOT CUTYaIluH, CBSI3aHHBIC
C MepexoJI0M FHEProOI0Ka OT OJJHOTO YPOBHS MOIIIHOCTH K
ApYromy.

-MennenHbie U3MEHEHHS MOIITHOCTH, IPOUCXOIAIINE 32
NepUoJT BpEMEHH, U3MEpSIeMblii MUHYTaMHU U OoJiee, Jaie
BCET0 CBA3aHbBI C y4acTheM OJIOKa B PeryIupoBaHuU Tpaduka
Harpy3oK B DHEprocucTeme (Hampumep, pa3rpyska 0JI0ka B
NeproJT MaBoJIKa, KOrja 1eiaecoodpaszno ucnoiab3zobanue ['9C
C MaKCHMaJIbHOW MOIITHOCTBIO, pa3rpy3ka Ha HOYb, Ha
BBIXOJIHBIE U MTPa3HUYHbIE JHU U JIp.); C pa3rpy3Kon
HHEProdII0Ka MEPCOHATIOM TPU HEUCITPABHOCTSAX YacTH
BCIIOMOTaTeNIbHOTO 000pY/IOBaHUS.

-IIpuunHbBI OBICTPHIX U3MEHEHNUH MOIIIHOCTH — 3TO
OTKJIIOYEHHE OT CETH JIEKTPUUECKUX T€HepaTOpOB,
MIPUBOASIIEE K MOJTHOMY OCTaHOBY MJIM YaCTUYHOM pasrpyske;
ydacTre 0JI0Ka B IEPBUYHOM PEryJIMPOBAHUH YaCTOTHI U
MPOTHUBOABAPUHHOM YIIPaBI€HUH YHEPrOCUCTEMOM U TIp.
VIMeHHO B IepexoTHBIX PeKUMAax Yallle BCEro BOSHUKAET
MIPEBBIILIEHUS] TEMHU UM HHBIMU TE€XHOJIOTMYECKHUMHU
napaMeTpamMHu MPeIeTbHBIX JOMYCTHMbIX 3HAaYCHUH,
OTIpeIeNIAIONNX HaIEKHOCTh U 0€30I1aCHOCTh YHEPTOOIIOKA.
-1t mpeoTBpaIeHHst ATOTO B PsAJIE CITy9aeB MPUXOUTCS
U3MEHSTH CTPYKTYPY TEIJIOBOM CXEMBI.

[Tpu mepexoaHbBIX peKUMaX MPOIECC N3MEHEHHS
TEXHOJIOTUYECKUX MTapaMeTPOB COMPOBOXKAaETCs paboTOM
CHCTEMBI aBTOMATHUYECKOTO YIIPABIICHUS U 3aIATHI
9Hepro6oka. ABTOMaTHKa B OOJIbILIEH Mepe BIUsIET Ha
XapakTep NepeXOHBIX TPOIIECCOB.

[Ipu u3mMeHeHnn pexunma paboThl PeakTOpPOB,
MaporeHepaToOpPOB, TYPOUH H APYroro 000pyI0BaHUs
HHEpPro60Ka MEHSIOTCS MapaMeTphbl padoYUX MPOIECCOB B
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HUX, BCJIEACTBUE YETO MEHSETCS TEMIIEPATYPHOE COCTOSIHUE
HauboJiee OTBETCTBEHHBIX 3JIEMEHTOB (KOPIYCOB, NAaTpyOKOB,
(1aHIEBBIX COETMHEHU, POTOPOB TYPOHH U JIp.)

OTO NPUBOAUT K TEMIIEpaTypHbIM JedopmanusM. 13-3a atoro
MIPUXOANUTCS BO MHOTHX CIIy4asiX OTPaHUYUBATh CKOPOCTH
IIepexosia OT OHOIO PEeKUMa K IPYTOMY
8.ABapHilHbIE CUTYallUU U aBAPUITHBIE PEKUMBI
Ortser:

ABapueil Ha3bIBalOT HENIPEIBUICHHBIN Ci1ydaii, BBI3BaHHbII
HEHUCIIPaBHOCTbIO 000PYA0BaHMSI WM HAPYLICHUEM
HOPMaJIbHOTO X0J1a TEXHOJOTUYECKOTO Mpoliecca, KOTOPbIN

CO3/1a€T NOBBILICHHYIO OIIACHOCTBD JUJIS JIFOJIEH U OKPY’KaroLen
Cpeapbl.

OcHOBHbIMU NPUHUHAMU ABAPUTE MO2YM ObIMNY .

* IOTEPsI TEIJIOHOCUTEIS B pe3y/bTaTe pa3pbiBa
TpyOONpPOBOJa COOTBETCTBYIOILETO KOHTYPA;

* IOBPEXKJICHUE TETIJIOBBIICIIAIOINX 3JIEMEHTOB B PE3yJIbTaTe
OBICTPOIr0 BO3PACTAHUS MOLITHOCTH PEAKTOPA;

* MEXaHUYECKHE MTOBPEKICHUS (B pe3yJIbTaTe B3pbIBA) CUCTEM
BOJIOCHA0)KEHUS;

* pa3psIB TPYOOINPOBO/Ia KOHTYpA pabodero Tena.

Haubosnee onacHa aBapusi ¢ pa3pylleHUEM aKTUBHOM 30HBI,
IIPU KOTOPOI MPOUCXOIUT MACCOBBIN BBIOPOC paJuOAKTUBHBIX
BELIECTB BO BHEUIHIOIO CPELLY.

[To TexHMYECKUM NMPUYMHAM BO3HUKHOBEHUS aBapUU
MOIPA3JAEIIAIOTCS Ha IPOEKTHBIE U 3aIIPOCKTHBIE.
3anpoeKTHOW Ha3bIBAIOT aBapuio, pa3BUTHE KOTOPOU

OTKJIOHSIETCS] OT BO3MOJKHBIX IIPOEKTHBIX aBapuil U
oOecrnieueHre 6€30MaCHOCTH MPU KOTOPOM HE NMPEAYCMOTPEHO
npoekToM. Takue aBapuu CBsI3aHbI ITABHBIM 00pa30M C
pacruiaBjieHUEM TOIUIMBA B peakTope
IlepBrlii ypoBEHB 3aIIUTH — Ka4E€CTBEHHO BBIITOJIHEHHBIN
mpoekT ADC, B KOTOPOM BCE MPOEKTHBIE PEILICHUS
000CHOBaHBI U 00J1aat0T ONPE/IETICHHON CTETIEHbIO
KOHCEpPBAaTMBHOCTH IO yCJIOBUAM Oe3onacHocTU. [Ipu BeneHnu
TEXHOJOTMYECKOIo Ipolecca NepBblii ypOBEHb
o0ecreynBaeTcs 3a cyeT MoiepKaHus paboumx MmapaMmeTpoB
ADC B 3a1aHHBIX POEKTHBIX MpeIeIax.

Bropeim ypoBHeM 3amutel ADC siBisieTcs o0ecrieueHue
TOTOBHOCTU 000pPY/I0BaHUS U CUCTEM, BaXKHBIX JIJIS
0€30MaCHOCTH CTaHIIUH, TyTEM BBISBICHUS U YCTPAHCHUS
0TKa30B. TexHHUUeCK! OH OCHOBAH Ha Ha/IKHOM
pe3epBUPOBaHUH 000PYIOBaHMS U CHCTEM M HAIUYHH B
MIPOEKTE JUArHOCTHUECKUX CUCTEM JJIsi KOHTPOJISI COCTOSHUS
9JIEMEHTOB M 000PY/IOBaHMS.

Tperuit yposens 3amutel ADC obecrieunBaercs
WH)XEHEPHBIMU CHCTEMaMH 0e3011acHOCTH,
MpelyCMOTPEHHBIMU B TipoekTe. OH HampaBlieH Ha
IIPEIOTBPALLEHUE NTEPEPACTAHUS OTKJIIOHEHUH OT pEKHMOB
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HOpPMAaJIbHOW Pa0OTHI B IPOEKTHBIE aBAPUH, a TPOSKTHBIX
aBapuil — B TSDKEIIBIC 3aIIPOEKTHBIE aBapu. OCHOBHBIMU
3a/la4aMy Ha TOM YPOBHE 3alUTHI SABJISIIOTCA: aBapUUHBIN
OCTaHOB PEAKTOpa U MEPEeBOJL €ro B MNIyOOKO MOJKPUTUYHOE
COCTOSIHUE; 00ECIIeUeHNE OTBO/IA TEIUIOTHI OT aKTUBHOW 30HBI
peakTopa C IOMOILBIO CIIEHUAIBHBIX CUCTEM;

YerBepThlil ypoBeHb 3aUThl ADC — ynpaBieHUE aBapUsSMHU.

OTOT ypOBeHb 00eCIIeYnBAETCs 3apaHee 3aIlIaHPOBAaHHBIMU U
0TpabOTaHHBIMU MEPOIPUATHUSMHU I10 YIIPABICHUIO XOJI0M
pa3BUTHSA 3aIIPOCKTHBIX aBapuil. MeponpusaTHs BKIOYAOT B
ce0s moaiep:kanrue padoTOCIIOCOOHOTO COCTOSIHUSI CHCTEM
JIOKAJIN3alK PaIMOAKTUBHBIX BELIECTB (B YACTHOCTH,
3alUTHONU 000JIOUKH).

[TocequuM, NATHIM YPOBHEM 3alUTHI SBJISIOTCS
MpoTUBOaBapuiiHbie Mephl BHE iouanok ADC. OcHoBHas
3aJja4a 3TOro YPOBHsI COCTOMUT B OCIAa0IEHUH MTOCIIEACTBUI
aBapuil B OTHOLUIEHUH YMEHbBIIEHUS PaIl0JIOTUYECKOTO
BO3JICHCTBUS HAa HACEJICHUE U OKPYKAIOILYIO Cpey. DTOT
YPOBEHb 3aIIUTHl 00ECIIEUNBAETCS 3a CUET IPOTUBOABAPUMHBIX
nerictBuil Ha momanake ADC
9.Tunossle aBapUHbIE CUTyallUU?

[lepBonpuunHbI aBapuil MOTYT JIEKATh B HEAOCTATKAX
KOHCTPYKLIUHU, IPOCYETaX MPOEKTUPOBAHUS, U3TOTOBIECHUS U
MOHTa)ka. HemocpencTBeHHbIMY IPUYUHAMU aBapUMHBIX

CUTYalUH SBJISIOTCS TEXHUYECKUI OTKa3 000pYyJ0BaHMs TN
OLIMOKH HKCIUTYaTallMOHHOTO IEpCOHAaIA.

B anepHoii sHepreTrke u3-3a OUIMOOK EepcoHaIa MPOUCXOIUT
10 60—-80% TsKeNnbIX aBapuil.

Haubonee cepre3Hbie aBapuiiHble CUTYallUH, IPU KOTOPBIX
BO3HUKAET OMACHOCTh PACIUIABJICHUSI aKTUBHOM 30HBI,

CBSI3aHbI C BICBOOOXK/IEHUEM PEAKTUBHOCTU U 00YCIOBIEHHOM
9TUM YI'PO30M pa3roHa peakTopa, a TaKXKe HapyIIEHUEM
OTBOJa TEIJIOTHI OT TBAJIOB U3-3a IIOTEPh TEIIJIOHOCUTES
BCJIE/ICTBHUE pa3repMeTH3aluu UPKYISIIUOHHOTO KOHTYpa
WM U3-32 HapYIIeHUs pabOThl TEMJIOMEXaHUYECKOTO
000opyI0BaHUA.

PaccMoTpuM THNOBBIE aBapUIHBIE CUTYALUN IS
9HEepro0JI0KoB ¢ peakTopamu Tuna BBOP u npuunnsl, ux
BBI3bIBAIOLINE
HaumeHoBaHue
aBApPHITHON cUTyaluu
ABapHH ¢ H3MEHEHHEeM PeaKTHBHOCTH
Henpennamepennoe
HU3BJICYCHUE TPYIIIIBI
crepxkaerd CY3 u3 akTUBHOU
30HBbI IIPH pa3JINYHbIX
COCTOSIHUSIX PEaKTOpa

HpI/I‘ll/l]-[I)I BO3HUKHOBCHUSA

Ommbku oneparopa;
CaMOIIPOM3BOJILHBIN MOIbEM
crepxkneir CY3 u3-3a 0TKa30B B

(myck, pabotra Ha anmaparype
MOIIIHOCTH)
Beibpoc perynupyromieit Pa3peiB yexsa npusona CY3
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cOOpKH

[TaneHue perynupyrouen

OOpBIB IIETT TUTAHUS TIPUBOJIA;
0OpBIB IITOKA, COSAUHSIONIETO

PETYIUPYIOIIYI0 COOPKY C

cOOpKHu
MIPUBOJIOM, WITH
CaMONPOM3BOJIEHOE PaCIeIUICHUE
YMeHbIieHue Ortkassbl B cuctemMe O0pHOTO
KOHIICHTpAITH OOPHOM PETyINPOBaHUS; OUTHOKH
KHCJIOTHI B TETNIOHOCUTENIE | MIEpCOHANa
[MoanuTka nepBoro koutypa | OmmOku nepcoHana;
"X0J0THOU" BOZON cpabatsiBanne CAO3

Brox HepaborTatomeli eTm
MEPBOTo KOHTYpa ¢
HapyIICHUEM periiaMeHTa
(3abpoc "xomomHOHI" BOJIBI)

OmmoOku niepcoHana

[Tanenue neperpysxaeMoit

Otka3 y3na cuerieHus

TBC B peakTope
OmmnbovHOE U3BJICUCHUE

Ommbka nepconana; OTkas u
coopku CY3 nipu

CHUCTEME YIPABICHUSA
neperpysKe

VBennueHne TeImiooTBOaa
OT peaxkTopa

Pa3peIB maponpoBosaa; moHWKEHNE
TEMIICPATYPbI OUTaTEIbHON BOJBI
13-32 OTKA30B B CUCTEME
pereHepannu; yBeInueHHe
pacxoja nuTaTeabHON BOJBI;
JIO)KHOE CpabaThIBaHUE
MapocOPOCHOTO YCTPOICTBA MITH
IIPENOXPAHUTEIBHOIO KJIAMAHA Ha
IIaPOreHEPATOPE

ABapuu ¢ moTepel TeIIOHOCUTENIS B IEPBOM KOHYpE (HapyLIeHHe
repMETUYHOCTH NIEPBOT0 KOHTYPA)

Pasrepmernzarms
TpyOOIPOBOIOB MEPBOTO

Crapenue maTepuana
TpyOOIIpoBOAa; ACPEKT

o W3rOTOBJICHUS;

KOHTYpa (pa3nuyHon

TEPMOMEXaHUYECKHUE
CTETIeHN)

UKJINYECKHE HArPY3KH

Crapenue marepuaia

TpyOonpoBoa; nedexTs
MeXKOHTYpHast pybonposoza; aed

W3rOTOBJICHUS;
pasrepMmeTu3anus

TEPMOMEXaHUYECKHUE
naporeHepaTopa

LUKJINYECKHE HArPY3KH;
ocJiabieHne 3aTsHKKU
COEIMHUTEILHBIX O0JITOB

Pa3priB npuBoa yexia

Crapenue marepuaina
TpyOonpoBona; nedeKThl

Cy3 HU3TOTOBJICHMUS,;
TEPMOMEXaHUYECKHE
LIUKJIMYECKHUE HATPY3KU
Henpennamepennoe JloxxHoe cpabaThIBaHUE
OTKpBITHE YIPaBJISIONIEH CUCTEMBI; OIIMOKH
MPEAOXPAHUTEIBLHOIO IIEpCOHAJIA; 3aTOIICHUE WU
KJIallaHa 3arapuBaHie MOMELECHUM

CHCTEMBI DJIEKTPOCHAOKEHHS
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3anjgaHUupOBAHHBIE
pe3ynbTaThl  O0y4YCHHS
JIVCIIATUTAHE

Io

Bonpocsi/3aganus 11t npoBepKu

30HBbI

ABapuu ¢ HapyIIeHHEM TEIUIOOTBOAA OT peakTopa Wil aKTUBHOM

O0ecToYnBaHUE CUCTEMBI
coOcTBeHHBIX HYy )1 ADC

OTKa3sl B CUCTEME
3JIEKTPOCHA0KEHHS COOCTBEHHBIX
HYX]; OITHNOKH ITepcoHaa; moxap
B MTOMEIIEHUSIX CUCTEMBI
ANIEKTPOCHAOKEHUS

IToTtepst anexTpudeckoit
Harpys3ku

IToBpexnenue TUHUN
JNEKTpOTIepeIaut; OTKA3EI B
CUCTEME AJICKTPOIUTAHUS; OTKA3bI
TypOOTeHepaTOPOB WITH
BCIIOMOTaTEIbHBIX CHCTEM;
OIMOO0YHBIC ICHCTBHS MTePCOHAIA

IIpekpamenue nogauu
OUTATEIbHON BOILI

Brixon U3 cTpost KOHAEHCATHBIX
WJIY TUTATENIbHBIX HACOCOB;
HENpEeIHAMEPEHHOE 3aKPbITHE
apMaTypbl; OIIMOOYHBIE ICHCTBUS
IepcoHala; pa3phlB TPYOOIIPOBOIa
MUTATEIbHON BOJBI; OTKA3bI
BCIIOMOT'aTeJIbHBIX CUCTEM

YMeHblIEHHE pacxoaa napa

OTkitoyeHre TypOHHBI (3aKphITHE
CTOIIOPHOTO KIIalaHa);
OIIMO0YHOE 3aKPBITHE TJIABHBIX
MapOBBIX 33/IBHKEK;
MCUYE3HOBEHUE BaKyyMa B
KOHJICHCATOpe

YMeHblIeHHe pacxoaa
TEIJIOHOCUTENS IEPBOTO
KOHTYpa

O0ecTourBaHUE OHOTO WIIN
Heckonbkux ['TH; 3akinHuBaHue
onnoro I'llH; HenpennamepeHHOE
3aKpBITHE TJIABHOW CTOMOPHOU
3aJIBIDKKH

YXyIuieHue TemooTBoAa
or TBC

YMeHBIIEHHE ITPOXOHOTO
ceueHns: TBC u3-3a pacmyxaHus
000J104YeK TBIJIOB, ITONALAHKS B
TBC nmpumeceit, copeprkaiuxcs B
TETJIOHOCUTEIIE, WIIH
MTOCTOPOHHUX NPEIMETOB

Onucanue MIKAJbI OLlEeHUBAHUS

Oyenka: 5 («OTIINYHOY)

Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku 8binoanerus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a1aHUE
BBITIOJTHEHO B TTOJTHOM 00'beMe WJIH BHITIOTHEHO BepHO Ha 85%

Oyenka: 4 («XOpoIIO»)

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapakmepucmuku evtnonanenus 3uanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO

Oyenka: 3 (KyIOBICTBOPUTEIHHOY)
Huoicnuii nopoz evinonnenus 3a0anus 6 npoyeHmax.: 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BICTBOPUTEIHHO" BHICTABIISETCS

€CJIM 3alaHNC NPCUMYIICCTBCHHO BBIITIOJIHCHO
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Oyenxa: 2 («HEYIOBIETBOPUTEIBHO»)
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIbTAT HE COOTBETCTBYET 3aJJaHUIO

KM-3. CpaBuureabnblii anaan3 AJC ¢ peakTopaMu pa3jIMYHbIX THIIOB
HNonusupyroniee u3jiydeHne peakropa

®opmbl peanauzanuu: [lucemMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpossHas padora

Bec koHTpObHOrO MeponpusTusi B BPC: 25

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

KpaTlcoe CodcpKaHUuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha MIPOBEPKY YMGHI/Iﬁ 10 paCCMOTPCHHOMY pa3aacity

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3aHHaHI/Ip0BaHHHe PEe3yJIbTaThI 06y‘IeHI/IH 110 BOHpOCLI/ 3aJlaHuA JJIA IIPOBCPKU
JUCIHHMITIIMHE

YMeTh: paccUUTHIBATh IMpPENeIbHO JOMYCTHMOE 1.0OcHoBHbIE MpaBUiIa IKCILTyaTalluU
BpeMsi paboThl TMepcoHasia B 3aBUCUMOCTH OT PEaKTOPHOM YCTAaHOBKH IpHU paboTe Ha
WHTEHCUBHOCTHU PaguaIliK B 30HE pabOTHI MOIIHOCTH

2.PexxuMel IycKa 1 OCTaHOBa
sHeprodiokoB ADC

3.ABapuiiHble peKUMBbI SHEPTrOOJIOKOB
ADC

4. KoadpunmenT kauectpa
MOHM3UPYIOLIETO U3ITY4CHHUS
5.MoniHOCTh 10361 HOHU3UPYIOIIETO
U3Ty4eHus (MOHATUS, ONPEAeTCHHs U
€IMHULIBI U3MEPEHUS)

6.ABapHilHbIC 3aIIUTHl U CUCTEMBI
obecrneyeHust 0€30MaCHOCTH

7.3aK0H paAMOAaKTUBHOIO pacnaaa
8.HopMaTuBbl 6€3011aCHOCTH MpHU
paboTe B yCIOBUAX pagualuu
9.®u3nyeckuil U SHEPreTUYeCKuil
nycku Ob

10.Y nenpHbBIE aKTUBHOCTH
palMOaKTUBHBIX BELIECTB

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: «3a4TCHOY
Onucanue xapakmepucmuku vtnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 3a/JaHNe
BBITIOJIHEHO MPaBUJIIBHO WK C HE3HAUNUTEIbHBIMU HEI0YETaMHU

Oyenka: «He 3a4TEHOY
Onucanue xapakmepucmuku 6binoxenus 3uanus: OLIEeHKa "He 3a4Te€HO" BBICTABISAETCS €CIIN
3aJJaHUE HE BHITIOJHEHO B OTBE/ICHHBIN CPOK WIIM Pe3yNbTaT HE COOTBETCTBYET 3aJJaHUIO
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KM-4. AkTyaJjibHbIe IP00JIeMbl siIePHOI dHepreTuku. MeToabl U CHCTEMbI

AUATHOCTHKH

@opmbl peasu3anun: bunets (MMCbMEHHBINA OITPOC)

Tun koHTpoILHOrO MeponpusaTus: KourponpHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHUs] KOHTPOJIBLHOr0 Meponpusitusa: CTyIeHTH MOMTy4aloT ONaHK Ouiera ¢
Bonpocamu. Ha oTtBersl Ha Bompockl oTrBoAUTCS 30 MHHYT 0€3 BO3MOXXHOCTH IIOJIb30BATHCS

BCIIOMOT'aTCJIbHBIM MaTCpruaIOM.

KpaTkoe conep:kanue 3a1aHusi:

KoHTposibHast TOuKa HarpaBieHa Ha IPOBEPKY YMEHUHN MO pACCMOTPEHHOMY Pa3eity

KoHTposibHbIEe BONPOCHI/3aJaHUA:

3amaHUpOBaHHBIE  PE3YJbTATHI
JMCIUIIIIMHE

o0y4yeHuss 1O

Bomnpocel/3aganus s IpoOBEPKU

YMeTh: NeMOHCTPUPOBATh MOHUMAHUE B3aUMOCBSI3U
3a7a4 oOecleyeHHs] HaAeKHOCTH, SKOHOMHYECKOM
3G(HEKTHBHOCTH ¥ TPOCKTHOTO CpPOKA  CITYXKOBI
obopynoBanus 1DV, NoBbIIEHUS UX 0€30MaCHOCTH

u CENMCMOCTOMKOCTH c 3aJ1a4aMH
COBEPIIICHCTBOBAHUS METONOB u CUCTEM
BUOpPOAKYCTHYECKOW  JAMArHOCTUKH;  YIPABICHUS

TEXHOJIOTMYECKUMU  IIPOLIECCAMU M TSKEIIBIMU
aBapUsIMHU

1.060cHOBaHNE TPAaBOMEPHOCTH
UCIIOJIb30BAaHUS 3JIEKTPOAKYCTUYECKHX
AHAJIOTHH, IS MCCIICIOBAHUS
NYJIbCUPYIOLIETO MOTOKA OAHO(pA3HOTO
¥ 1ByX(ha3HOTO TEIUIOHOCUTEIS
2.0cuoBHbIe 3agaun CKY /]
3.Ilpumenenue cuctemsl SUS st
U3MEpPEHUs MyJIbCAllUi JaBIeHUs U
BUOpanuit

4.YupoleHHas 3J1eKTpUIecKas
CUCTEMA 3aMELLEHUS aKyCTUYECKUX
3JIEMEHTOB IIEPBOT0 KOHTYpa
IBYXKOHTYypHOU ADC

5.0mpenenenre COOCTBEHHBIX YacTOT
KoJie0aHui AaBJIEHUS TEIIOHOCUTEIS
(mo gpopmyinie Tomcona)

6.IloueMy npUMEeHEHUE aKyCTHIECKOM
MOJIENIU peaKTopa Mo3BOJIsSET
ONITUMHU3UPOBATH IPOCKTHHIE U
KOHCTPYKTOPCKHUE peIIeHuUs?
7.060pynoBaHUE IEPBOTO KOHTYpa
9Hepro6y0koB ¢ peakTopamu BBOP
428

8.Cuctemsl 6e3omacHoctd ADC
MTOKOJIEHUS «3»

9.Manas siiepHast PHepreTHKa.
Oco0eHHOCTH AKCIITyaTaluu |
NEPCIEKTUBBI Pa3BUTHUSA. TeruioBast
cxema AIIITY xenokona us 4-x
KOHTYpPOB

10.Anroput™ pacuera 4aCTOTHI
aKyCTHYECKUX CTOSIYMX BOJH,
TE€HEPUPYEMBIX CHCTEMOM,
BKJTIOYAIOIEH peakTop u
MOJIKITIOYEHHBIC K HEMY TIETIIH MTEPBOTO
KOHTYpa
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Onucanue MKAJbI OIICHUBAHUSA:

Oyenka: «3a4T€HO»
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBJISETCS €CIIH 3aJJaHue
BBITIOJTHEHO MTPABWIIBHO WJIU C HE3HAYMTEIbHBIMU HEJI0YeTaMHU

Oyenxa: «HE 3a4TECHO»
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBIMOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJaHHUIO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
6 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

BUWIET

1. YUro noHMMaroT o BpeMEHEM >KU3HH OJTHOTO IIOKOJIEHUS 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. IlpeumymiectBa u HegocTatk ADC B CpaBHEHUH C JTIOOBIMU APYTUMHU 3JIEKTPOCTAHLUAMHI
6. 3amennenue u qudGy3ust HEHTPOHOB

IIpoueaypa nposenenus

3auer c oueHkod ycTHbeIM. K 3adery JomyckaroTCsl CTYAEHTBI, YCIEIIHO BBINOJHUBILINE U
3aIUTUBIINE BCE KOHTPOJIbHBIE MEpONpUATHUS TpenycMoTpeHHble B BAPCe

L. Ilepeuenv Komnemenyuit/uHOUKAMOPO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbI AN 08
0C80eHUA OUCUUNTUHDL

1. Komnerenuus/Muauxarop: M/1-3nk-1 JleMOHCTpUpYET MOHUMAHUE IPUHIIUIIOB U PEKUMOB
paboThl 00BEKTOB MPO(HECCHOHATBHON AEATEIbHOCTH U 3aKOHOMEPHOCTEN IPOLIECCOB,
IPOUCXOSAIINX B HUX

Bonpocsl, 3aganus
1.CocrosiHue TerioHocuTeNs U pabodero Tena B (pase OalimacupoBaHus
2.0ueHka onpezensercs B cOoTBeTcTBUM ¢ [lonoxkenneM o 6auIbHO-PEUTHHTOBOM cUcTEME
st crynentoB HIY «MBOW» Ha ocHOBaHMU 3a4€THON M 3K3aMEHAI[MOHHOM COCTABIISIOIINX.
3.HecranroHapHOe KCEHOHOBOE OTPABJIEHUE IIPU NIEPEXOIHBIX PEKUMAX
4.OcHOBHBIE MTpaBUJIa FKCILTyaTallii peaKTOPHON YCTaHOBKH IIpU paboTe Ha MOIIHOCTH
5.0cHOBHBIE TpaBUJIa HKCILTyaTallMM PEAKTOPHOM yCTaHOBKH ITpH paboTe Ha MOLTHOCTH
6.MoIIHOCTb 103bl HOHU3UPYIOIIETO U3JIy4eHUs (IOHATHS, OTIPEACTICHUS U €UHUILIbI
U3MEpPEHUs)
7.HopmaTtuBbl Oe30nacHOCTH IIpU paboTe B YCIOBUAX pajlaliviu
8.0OnucaHne TeXHOJIOTHYECKOM CXeMbl 3HEpro0JIoKoB ¢ peakTopamu BBOP
9.060cHOBaHNE MPAaBOMEPHOCTH UCIIOJIb30BAHUS ANEKTPOAKYCTUYECKUX AHAJIOTUH, UIs
UCCIIEIOBaHMs MYJIbCUPYIOLIETO MOTOKA OAHO(PA3HOTO U IBYX()Aa3HOTO TEIIOHOCUTEIIS
10.060pynoBaHue peakTOPHON YacTH cyaoBoi ADY

MarepuaJsl )i NIPOBEPKU 0CTATOYHBIX 3HAHUI

1.3a cuer skcruryatanuu kakux THIOB ADC pOn3BOAUTCS BBIPAOOTKA DJIEKTPHUECTBA B MUpE?
OtBeThI:

OTBeT 3anuchIBaeTCs B MPOU3BOJIBHON (pOpMeE MPH UCIIOJIB30BAHUH JIEKIIMOHHOTO MaTepuaa,

JIOTIOJIHUTEILHOM MEYaTHON UM DJIEKTPOHHOM JINTEPaTyphl
BepHblii 0TBeT: ATOMHBIE JIEKTPOCTAHLIUN KJIACCU(PUIIUPYIOTCS O THIY AEHCTBYIOLIUX B
HUX PEAKTOPOB -BO0-BOASHON SHEPreTUYECKUN pEaKkTop -JIErkoBOAHBIN pEaKkTOp C BOIOMN
IO/ 1aBJICHUEM -JIerkOBOIHBIN KUIISIIIUI peakTop - PeakTop ¢ ra30BbIM OXJIaXICHUEM;
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ra3orpauToBbIi peakTop - PeakTop ¢ TAKETOBOAHBIM 3aMENTUTENIEM U TETNIOHOCUTEIEM
OJ1 1aBJICHUEM - Y paH-TpaduTOBBIN peakTop KaHaibHOTO THIMa-PBMK -Peaktop Ha
OBICTPBIX HEUTPOHAX
2.Buipl AIEpHBIX peaKIil
OTBeTHI:
OTBeT 3anuChIBa€TCs B IPOU3BOJIBHON (DOpME MPH UCIIOJIB30BAHUHU JIEKIIMOHHOTO MaTepuaa,
JIOTIOJIHUTEIbHOM MEYaTHON WM DJIEKTPOHHOM JINTEPaTyphl
Bepnpiit orBeT: Tun siaepHON peakiuu onpeieseTcs: BUJIOM BO3JAEHCTBYIOLIEH U
BBIIETISTIONIEHCS yacTull (a, b). - Eciin orm coBnamaroT (a, a), peakiuio Ha3bIBAIOT
paccessHHEeM yacTulbl a. B 3TOM ciiyyae cocTaB sipa He udMmeHsiercs - Ecnu B ssaepHo
peaKiuy 4acTUla a ucue3aeT (IOTJIOLAETCS SIIPOM), @ BMECTO HEE MOSIBIISIETCS] HOBAs
yacTula b, cocTaB spa U3MEHSIETCS: IPOUCXOIUT sIIEPHOE MIPEBpAICHHE
3.IloueMy ynaercs OCyLUIECTBUTH YIPABISAEMYIO LIEMHYIO PEAKIIUIO JEJICHUs?
OTtBeTsI:
OTBeT 3anmuchIBaeTCs B MPOU3BOJIbHOM (hOpME MPH MCIOIB30BAHUY JIEKLIMOHHOTO MaTepHualla,
JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JIMTEpaTyphl
BepHblii otBeT: -U3 ypaBHEHMS] KHHETUKH pEeaKkToOpa CJIEAYET, UTO PU 3HAYEHUH Th = TMTH
=10-3 ¢, ecnu gaxke npuHATH p = 5-10-3, MIIOTHOCTH MOTOKA HEHTPOHOB BO3pacTaeT 3a 1 ¢
B 150 pa3 (®/P0) = e5~150. -YnpasieHue siiepHbIM PEaKTOPOM CTAHOBUTCSI BO3MOYKHBIM
Onarojaps HAJTMUYHUIO 3aMa3/IbIBAIONINX HEHTPOHOB. 3 — OIS 3aa3IbIBAIOIINX HEUTPOHOB.
XOTsl KOJIMYECTBO TAKUX HEUTPOHOB MaJlo, BpEMS UX BbIXOJA JOCTATOYHO BEJIHKO.
[IsTomy LienHas peakius AeJIeHUs] HA MTHOBEHHbBIX HEUTPOHAX SIBJISIETCS HEYNPABIIAEMOM,
a TaKKe cpeliHee BpeMsl )KU3HU BCeX HEUTPOHOB Tn Bo3pacTaeT: th = t3anf + tMra (1 — )
4.Y cTOWYHBOCTB STEP
OTBeTHI:
OTBeT 3anuchIBaeTCs B IPOU3BOIBHOM (DOpME MPH UCIIOIB30BAHUH JICKIIMOHHOTO MaTepuana,
JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepusriit otBet: U3 ¢akra yobiBanust ECB 1151 HyKJIMI0OB ¢ MAaCCOBBIMH YHCJIaMH OOJIbIIIE
i Menble 50-60 cnenyet, 4To A AAep ¢ MAJIBIMU A SHEPreTUYECKH BBITOJIEH MPOIIecC
CIIMSIHUS - TEPMOSIAEPHBIA CUHTE3, IPUBOASIINN K YBEIMYEHUIO MACCOBOT0 YNCIIa, a IS
snep ¢ 6oapmMM A -miporiecc aeneHus. B HacTosiee BpeMs 00a 3TH npoiecca,
IIPUBOJISALINE K BBIIEICHUIO SHEPTUH, OCYIIECTBIIEHBI, IPUYEM MTOCIEAHUM JIE)KUT B OCHOBE
COBPEMEHHOM SIIEPHOM YHEPTETUKH, a IIEPBBII HCIOJIB3YETCs B TEPMOSAEPHOM OPYKHUH,
€ro MUPHOE IPUMEHEHUE HAXOIUTCS B CTaJUU OCBOEHUS. Y CTOMUUBOCTD SIIEP
CYILIECTBEHHO 3aBUCHUT OT (A-Z)/Z - OTHOIICHHUS YUCET HEHTPOHOB M MPOTOHOB. Slapa
NETKUX HYKJIUJO0B Haubosnee ycroitunssl pu (A-Z)/Z = 1. C pocTOM MaccoBOro 4ucia
CTaHOBUTCS BCE 00JI€€ 3aMETHBIM 3JIEKTPOCTATHUECKOE OTTAIKUBAHUE MEKIY IPOTOHAMH,
1 00JacTh YCTOMYMBOCTHU CABHUTAETCS K 3HaYeHUIM (A-Z)/Z > 1. JInst HanOomnee THKETBIX
HYKIHI0B (A-Z)/Z = 1.5
5.ITouemy pazMepsbl y TSKEIOBOIHBIX U TPaUTOBBIX PEAKTOPOB TOpazo OOIbIIe 10
CPaBHEHUIO C PEAKTOPaMU C JIETKOBOJIHBIM 3aMEJIUTENIEM MPU PABHONH MOITHOCTH?
OTBeThI:
Hcnonp3ys Tabauiy 2.2, 1aTh pa3BepHYTHINH 0TBET. OTBET 3aIIUCHIBAETCS B TPOU3BOIHHON
¢dopme pH UCTIOIB30BAHUH JIEKIIMOHHOTO MaTepHasa, JONOJHUTEIbHOMN e4aTHONW Win
3JIEKTPOHHOW JIMTEPATYPHI
Taomua 2.2. CroiicTea savemmrens.
Bemecteo AT it (L My
Nlerkarzoma (135 61 0273 0,027 0,059
Toxeratsoma (188 5700 1,25 1,6 1,61
T'pagur 0,1 203 LR/ 0,52 0,56
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Bepusriit otBet: Micxoas n3 tabauibl 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 KA4ECTBE 3aMEIIMTENS U TEIUIOHOCUTENA. B ciencreun
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

Bepnbsiii otBet: Eciu paccMoTpeTs rpaduk 3aBUCUMOCTH CPEIHEN yIeIbHON IHEPTUU
(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 2HEPreTUYECKH 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 MpeBpalatoTces B 0osee Jerkue 1 Hao0opoT. I10CKoIBKY SHEPrHsl CBA3U
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 COTIPOBOYXAATHCS BbIIEIEHUEM CBOOOIHOM dHEpPTrUn

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 HYKJIOHOB B SIIpE — 3TO DHEPIHS
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 JIeJIeHHs - SHEPrust
J0CTaTOYHas, U1 TOTO YTOOBI Ip0 aTOMa Hayano Aenuthbes. /i nenenus sapa
HE00X0IMMO K HEMY MOJBECTH SHEPTHI0 HE HUKE SHEPTUU 1Opora JIeIeHUs

8.Bupl painoakTUBHOTO pacnaia U paJuoaKTUBHBIE CEMEICTBA:
OtBerTsI:

OTBer 3amuchIBaeTCs B POU3BOJIbHON (hOpME MPH UCTIOIH30BAHUY JIEKLIMOHHOTO MaTepHuala,

JTIOTIOJTHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepusiit otBet: [locienoBaTenbHOCTh paOaKTUBHBIX PACIIalOB, B KOTOPOH JOYEPHUE
s1pa HyKJIMJIOB, MTOJIYYaroIrecs B pe3yabTaTe NPeabIAYIIErO pacnaaa, SBiIsoTCs
MaTEPUHCKUMH sIpaMH HYKJIMJIOB AJIs OCIEAYIOLIET0 pacnaaa. J1a
IIOCJIEI0BATEIbHOCTD, Ha3bIBa€Masl PaJMOAKTUBHBIM CEMENCTBOM WJIU PSIIOM,
3aKaHYUBAETCA MOJIYyYEHUEM YCTOMYUBOIO A1pa. PaguoakTuBHEIN pacnan saep
pasznesnsercs Ha cleAyIolre BUIbl: o-pacnai; B-pacnal; y-u3iyuyeHue; 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 siApe ux HeT). TpeTbuM BUIIOM [-pacmana
SIBJISIETCS 3aXBaT SJIPOM 3JICKTPOHA U3 AJIEKTPOHHOM 000JI0YKH CBOETO aTroMa (e-3axBar). 3)
B nponecce y-u3nyuenns paguoakTUBHOE PO CAMOIIPOU3BOJIBHO MEPEXOIUT U3
BO30YKJIEHHOTO COCTOSIHUS B MEHEe BO30YX/I€HHOE MJIM OCHOBHOE COCTOsIHHE. M3myuenue
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. DHEPIUsl Y-KBAHTOB I10CJIE (i-pacria/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) ParoakTHBHBIN 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 3HEPIrHIO CBSI3U HYKJIOHA B sizipe. [103TOMy porcxXoauT UCTyCKaHUE U3
JIOUEPHETO0 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 MEYaTHOM WM 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 AeneHust; 4. DHeprus B-U3TydeHHs] OCKOJIKOB U MTPOJYKTOB UX
pacniana; 5. DHeprus y-u3JydeHHs ¥ 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 3amura peaktopa). Perynupyromue (u3MeHeHne
MOIIIHOCTH PEaKTOpa, MyCK-OCTaHOBKA, PETyJIUPOBAHNE MOILITHOCTH PEAKTOpa MPU MaJlbIX-
OBICTPBIX OTKJIIOHEHHUSAX OT KpuTHUHOCTH). KoMrieHcHupytolye (KoMreHcamust n30bITOuHON
PEaKTUBHOCTH)

II. Onucanue wikanvt oueHusanus

Oyenxka: 5 («OTIINYHOY)
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 8blnoiHeHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHH

Oyenka: 4 («xX0OpoII0»)
Huodicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6blnoHeHus 3nanus: Paborta BbINOIHEHA B paMKax "0a30Boro"
yYpPOBHS. BOJIBIIMHCTBO OTBETOB JJaHBI BEpHO. B uacTn MaTepualia ecTh He3HAUUTEIbHBIC
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 6blnoneHus 3uanus: PaboTa He BHIIOIHEHA WM BHIIOTHEHA
MPEUMYIIECTBEHHO HEMPaBUIHHO

1I1. IIpaguna évicmasnenus umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM O OalIbHO-PEUTHHTOBOM CHUCTEME IS
crynenroB HUY «M3OW» Ha ocHOBaHUU 3a4€THOMN M K3aMEHAIMOHHOM COCTaBIISIOIIMX.
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