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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
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 SKOHOMHUYECKON AP PEKTUBHOCTH
NI-3 leMOHCTpUpYET 3HAHUE MIPUHITUIIOB ACHCTBUSA, KOHCTPYKIIUN U PEKUMOB pabOTHI
SJIEPHBIX SHEPTETUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJISI TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH:

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. AkTyanbHbIe TPOOIEMBI SAIE€PHOMN SHEPreTUKU. MEeTOIbl U CUCTEMBI IUarHOCTHKHU
(KonTpoawsHas pabora)

Popma peanusanuu: ITncemenHas pabora
1. MeTosl pacueTa HEUTPOHHO - pusnueckux napameTpoB (KonrponsHas padorta)
2. ITpon3BOJCTBO TEIUIOBOM M AJIEKTPpUUIECKOM dHEpruu DY, yrpaBieHne peakTopoM.
[Tepcnexktusl A9 B XXI Beke (KonTponbHas pabota)
3. CpaBHuTtenbHbli anamu3 ADC ¢ peakTopaMu pa3IndHbIX TUIIOB MoHM3upyroiee
usnyyenue peakropa (Kontponbnas paboTa)

BPC nucuuminHbl

7 ceMecTp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunekc KM- | KM- | KM- | KM-
Pa3gen mucimmminHbl KM- 1 5 3 4

Cpox KM: 4 8 12 14

CocTosiHHE U IEPCIIEKTUBBI PA3BUTHSI SIEPHON DPHEPTETUKH B
mMupe. OCHOBBI SAEPHON U HEUTPOHHOU PU3MKHU

CocTosHHME U IEPCIEKTUBBI pa3BUTHS SO + +

SAnepusie peakiuu. HelTpoHHO-(pHU3MYeCKUE MPOLIECCHI B SIIEPHOM + +

peaktope (S1P)

VYnpasnenue peaktopoM. OCOOEHHOCTH peakTopa Kak UCTOYHHKA + +

SHEPrUu

TommBHen ukn A9. Knaccudukanus A2Y. OyHKMoHNpOBaHUE

ADC

Tonmusnei nukn A9. Knaccudukanus A2Y + + +
Oynknuonuposanre ADC, aBapHilHbIe 3alUTHI, CHCTEMBI + + +

0€30I1aCHOCTH




Hopwmpl paaranimoHHON 0€301aCHOCTH; IPUMEPHI PEIISHUS
MPAKTUYECKUX 3a7a4. BbIBOJ M3 dKCIUTyaTalluu

CpasuurenbHbiil aHanu3 ADC ¢ peakropamu BBOP, PEMK, BH u
BPECT. CynoBasi, kocMuuecKasi 1 MaJias siiepHasi SHEpreTHKa

CpaBuutenbHbiil ananu3 ADC ¢ peaktopamu BBOP, PEMK, BH n
BPECT

[IpoexkTet ADC ¢ BBOP

CynoBas, kocMuueckas 1 manas S0

[TonsiTus, onpenenacHus: U €AMHUIBI U3MEPEHUS, HCTIOJIb3yEeMbIEC B
JIO3UMETPUN MOHU3UPYIOMINX U3TyUCHHH

EcrecTBeHHBIH painoakTUBHBIN (HoH

AKTyanbHBIE IPOOJIEMBI SJICPHON YHEPTETUKU

AKkTyanbHble Tpobaemsbl S13: IpoAsieHue CpoKa CIIy>KObI,
o0ecrnevyeHrne 3aMKHYTOr0 TOIUTMBHOTO ITUKJIIA

IToBbIenne 0€30MaCHOCTH, CEMCMOCTOMKOCTH

VYipaBieHus TEXHOJIOTHYECKUMU IIPOLECCAMHU U TSKEIbIMU
aBapUsIMHU

Bec KM:

25

25

25

25

$O6m1as yacts//1s1 MPOMEKYTOUHON arTecTanuud




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
KOMIIETCHITHH pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
IK-1 N-3nk1 JemoHcTpupyer | 3HaTh: [Tpon3BOCTBO TEIIOBOM U AJIEKTpUUECKOM sHepruu A2V, ynpasienue
3HaHUE MPUHIIMIIOB | IPUHIIMIIBI POIIECCOB: peaktopom. [lepcniextussl 513 B XXI Beke (KonTposibpHas pabora)

JICHCTBHsI, KOHCTPYKLUMH U
PEKUMOB pabOThI SIIEPHBIX
OYHEPreTUYECKUX YCTAHOBOK

MPOU3BOJCTBA TETUIOBOMN U
3JEKTPUUYECKON SHEPTUU Ha
ADY, ynpaienus siAepHbIM
peakTopoMm, BBOJIa U BBIBOJA
W3 DKCIUTyaTaluu U
JTUKBHJIALUU YHEProOIoKa
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

MeTtoabl pacuera HEUTPOHHO - pu3ndeckux napamerpos (KonTponbHas
pabora)

CpaBHuTenbHblil aHanu3 ADC ¢ peakTopamMu pa3IndHbIX TUIIOB
Honunsupyromiee uznyuenue peakropa (KonrposibHas padora)
AKTyanbpHBIE IPOOIIEMBI SZICPHON YHEPTETUKU. METOABI i CUCTEMBI
nuarHocTuku (KonTponbsHas padora)




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




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. [Ipou3BOaCTBO TENI0BOI U JIeKTPUYecKkoil sHeprun DY, ynpaBienue
peakrtopoM. Ilepcnextussl 19 B XXI Beke

®opmbl peanauzanuu: [luceMennas padora

Tun kouTposbHoro Mmeponpusitusi: KonrpospsHas padora

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpoueaypa npoBeaeHHs] KOHTPOJIBbHOro Meponpusatusi: CTyIeHTbl MOJy4aroT OJIaHK ¢
Bornpocamu. Ha oTBerbl Ha Bompockl orBoauTcs 30 MHHYT 0€3 BO3MOXXHOCTH TOJB30BATHCS
BCIIOMOTaTeJIbHBIM MaTepHalloM

KpaTKOC CoA€cpKaHMuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha MIPOBEPKY 3HAHUH 110 pPacCMOTPCHHOMY pa3acily

KoHTpoJibHbIE BONIpOCHI/3aJaHUA:

3HaTh: TOHSATHSA, OMNPEACIICHUS U 1.3a cuer skcruryaTanuu kakux Tunos ASC

€IMHULIBI WU3MEPEHHS, MIPOU3BOJIUTCS BBRIPAOOTKA DJIEKTPUIECCTBA B MUPE?
UCIIOJIb3YEMbIE B JO3UMETPUU OTBeT:

MOHU3HUPYIOITUX U3TyYCHUN ATOMHBIE 3JIEKTPOCTAHIIUH KIACCU(DHUIIUPYIOTCS TTO THITY

JEHCTBYIOIMX B HUX PEAKTOPOB

-Bo10-BOASHON SHEPreTUYECKUNA PEAKTOP
-JIerkoBOJHBINA pEAKTOP C BOAOM IO JaBICHUEM
-JIErkOBOJHBIN KUIAIIUN PEAKTOP

- PeakTop ¢ ra3oBbIM OXJaKIeHHUEM; ra30rpaUTOBBII
peakTop

- PeakTop ¢ Ts>Ke10BOIHBIM 3aMENIIUTEIEM U
TEIJIOHOCHUTEIIEM ITO/1 1aBJIEHUEM

-YpaH-rpaduTOBBIN peakTop KaHaibHOro THNa-PBMK
-PeakTop Ha ObICTpBIX HEUTpOHAX

2.Bunpl siepHBIX peakui

Ortser:

Tun saepHON peakiuy ONPEIeIsAeTCs BUIOM
BO3JICHCTBYIOIICH U BBIIEIISIONICHCS YacTHIl (a, b).

- Ecniu oHu coBnazaor (a, a), peakiuio Ha3blBaloT
paccessHHeM 4JacTuLb! a. B 3TOM ciydae cocTas siapa He
U3MEHAETCS

- Eciiu B A1epHOM peakiuy 4acTHIA a NCYE3aeT
(morJomaercs APOM), a BMECTO HEE MOSABISAETCS HOBAs
yacTula b, cocTas s/ipa U3MEHSETCS: MPOUCXOIUT
SIEPHOE MPEBpALIEHUE

3.Ilouemy ynaercst OCyIECTBUTh YIPABIAEMYIO HEITHYIO
peaxkuuto neneHus’?

Ortser:

-3 ypaBHEHUsI KUHETUKU PEAKTOPA CIEAYET, YTO NPU
3Ha4eHnH th = T™MrH = 10-3 ¢, ecnu gaxke NpUHATH p =
5-10-3, IuIOTHOCTH NOTOKA HEMTPOHOB BO3pacTaer 3a 1 ¢
B 150 pa3 (®/®0) = e5~150.

-YIIpaBJIeHUE SIEPHBIM PEAKTOPOM CTAHOBUTCS
BO3MOKHBIM OJ1arofiaps HaJIMUHUIO 3aa3/abIBAIONINX




HEUTPOHOB. [} — OIS 3ama3IbIBAIOIINX HEHTPOHOB. XOTS
KOJIMYECTBO TAKMX HEUTPOHOB Majo, BPEMsI UX BbIXO/1a
JIOCTAaTOYHO BEJIMKO.

[I>ToMy nenHas peakuus AeIE€HUS HA MTHOBEHHBIX
HEUTPOHAX SABJISIETCS HEYIIPABIISIEMOM, a TAKXKE CpeIHEe
BpeMs )KM3HHU BCEX HEHTPOHOB TN BO3PACTAET:

t = t3anf + tvMra (1 — B)

4.Bormpoc: yCTOHYUBOCTD SIEP.

Otset: U3 dakra yosiBanus ECB /151 HyKIMI0B C
MacCOBBIMHU 4KCIIaMu Ooubiie uian MeHsbire 50-60
CJIe1yeT, UTO IS AJIep C MAIBIMU A SHEPreTUYECKU
BBITOZICH IIPOLIECC CIUSHUSA - TEPMOSIIEPHBIN CUHTES,
MPUBOISAIINHI K YBEJIMUEHUIO MAaCCOBOTO YHCIIA, a JJIA
szep ¢ 00apIIMM A -TIPOLIECC JIEIEHHUS.

B Hacrosiiiee Bpemst 06a 3Tu mporecca, IpuBOIsIIIe K
BbIJICJICHUIO DHEPTUH, OCYIIECTBIICHBI, TPUUEM
MOCJIEIHUM JIEXKUT B OCHOBE COBPEMEHHOM SIEPHOU
SHEPreTHKH, a IEPBBIA UCIOIB3YETCS B TEPMOSIEPHOM
OpY’KUH, €0 MUPHOE MPUMEHEHUE HAXOJUTCS B CTAJUU
OCBOEHMS. Y CTOWUUBOCTBD SJI€P CYLUIECTBEHHO 3aBUCUT OT
(A-Z)/Z - otHOIICHUS YKCeN HEUTPOHOB M IPOTOHOB.
Snpa nérxkux HyKIMA0B Hanboee ycroitunsbl pu (A-
Z2)IZ = 1.

C pocToM MaccoBOTO YUCIa CTAHOBUTCA BCE Oomee
3aMETHBIM 3JIEKTPOCTATUUECKOE OTTAIKUBAHUE MEXKTY
MIPOTOHAMH, U 00JIaCTh YCTOHYMBOCTHU CIBUTAETCS K
3HaueHusM (A-Z)/Z > 1.

Jlnst Hanbomee TsHKENbIX HYyKIuI0B (A-Z)/Z = 1.5
5.Ilouemy MakCMMyM B KpUBOW YAEIBHOW SHEPTUH CBSI3H
o0ecreyrBaeT BO3MOXKHOCTD MOJIy4eHHs CBOOOIHOM
SHEpruu?

OtBeT: MakcuMyM B KpUBOH YAEIBHON SHEPTUU CBS3H
MTOKa3bIBAaeT MMKOBOE 3HAYEHHE, OT KOTOPOTO BCIIECTBUE
JEJICHUS SJEP MOKHO OTCTYIIUTD, IIOJyYUB IIPU TOM
CBOOO/IHYIO SHEPIHIO.

OHeprus CBA3M XapaKTEPU3YET CUIIBL, CAECPKUBAIOLINE
HEHUTPOHBI-IIPOTOHBI-3JIEKTPOHBI BMECTE —
CJIEOBATEIBHO, ECJIM COCTABIIAIOIINX CTAHET MEHBIIIE,
SHEPrus CBSA3M YaCTUYHO BBIIECIUTCS B BUJE€ CBOOOIHOM
JHEPrUU

6.0Opranst CY3 1 UX OCHOBHBIC (DyHKIIHH:

ABapuiinble (aBapHifHas 3aIIMTa peaKkTopa).
Perynupytomiye (u3MeHeHNE MOIITHOCTH PeaKTopa, MycK-
OCTaHOBKA, PETYJIUPOBAHNE MOILIHOCTU PEAKTOpa IpU
MabIX-ObICTPBIX OTKJIOHEHUSX OT KPUTHUHOCTH).
Komnencupyromue (koMneHcaus H30bITOYHOM
PEaKTUBHOCTH)

7.CocTaBistonIe SHEPTUH, BBIIEISIOMIEHCS TPU
JIeTIEHUH siapa?

Ortger: ITonnast sneprus aenenus (203 MaB) cocTouT u3s:
1. Kunernueckas sHEpPIHsi OCKOJIKOB JIEJICHUS;

2. DHeprusit MTHOBEHHOT'O Y-U3J1y4YEHHUS;




3. Kunetnyeckasi 3HEPTHsSI HEUTPOHOB JIETICHUS;

4. DHeprus B-u3IydeHHs] OCKOIKOB U MIPOAYKTOB UX
pacnana;

5. DHeprus y-u31y4eHUs U IPOJAYKTOB UX pacrnana;

6. DHeprus aHTUHEUTPUHO

8.Bujipl paiioakTUBHOIO pacnaja U paJiuOaKkTUBHBIE
ceMelcTBa:

Ortgert: IlocnenoBaTebHOCTh PaJMOAKTUBHBIX PaclaloB,
B KOTOPOI1 TouepHHeE A]Ipa HYKIUI0B, MOJTyYarolIuecs B
pe3yJibTaTe NpeblIyLIEro paciajia, BisoTcs
MaTEPUHCKUMH SIpaMH HYKJIHJIOB JJIsl TOCIEAYIOLIETO
pacnaza. 3Ta Mocie10BaTeIbHOCTh, Ha3blBaeMas
PaZOAaKTUBHBIM CEMEWCTBOM WU PSIIOM, 3aKaHYHBACTCS
IIOJIyYEHUEM YyCTOMUMBOTIO SApa.

PanuoakTuBHBIN pacnaj saep paszensercs Ha
CIIeyIOIlKe BUbL: O-pacmaj; B-pacnaj; y-u3j1y4eHue;
BBUIET HYKJIOHOB.

1) B mpouecce a-pacnaza u3 painoakTUBHOIO sijipa
UCITyCKaeTcs po Temusl.

2) B mpouiecce B-pacnana u3 painoaKkTUBHOTO siipa
CaMOIIPOU3BOJILHO HCITYCKAIOTCS MO0 31IeKTPoH (B—-
pacnan), 1u60 1mo3uTpoH (B+-pacnam), KOTopbie
BO3HUKAIOT HETIOCPEICTBEHHO B MOMEHT pacnazja (B siape
ux Het). TpeTbuM BUIOM P-pacmiaja sBISEeTCs 3aXBaT
STPOM 3JIEKTPOHA U3 DIIEKTPOHHOI 000JI0UKH CBOETO
aToma (e-3axBar).

3) B nporecce y-u3nyueHus pauoaKTUBHOE PO
CaMONPOM3BOJIBLHO MEPEXOUT U3 BO30YXKIEHHOTO
COCTOSIHUSI B MEHE€e BO30YKIEHHOE WJIM OCHOBHOE
cocrosiHue. M3irydeHune y-KBaHTOB SIBJISIETCS OCHOBHBIM
MPOLIECCOM OCBOOOXKIEHUS SApa OT U30BITOYHON
sHepruu. [Ipu 3Tom He n3Mensercs

HYKJIOHHBIN coCTaB siapa. [IpakTudecku Bce qouepHue
a1pa (MPOIYKTHI 0- U B- pacmasa) UCIyCKaroT Y-KBaHTHI,
TaK Kak OHU 00pa3yroTcst OOBIYHO B BO30YKI€HHOM
COCTOSTHUH. DHEPIHs Y-KBAaHTOB I10OCIIE (-pacraza B
ocHoBHOM He mnpeBbitaeT 0,5 MaB, a nmocne B-pacnana
cocrasiseT 2 - 2,5 MaB. Takoe y-uznydenue
MIPE/ICTaBISIET OCHOBHYIO Pa/IMalliOHHYIO OMACHOCTD JJIst
Joel pu oOpallleHn! ¢ paJu0oaKTUBHBIMU
BEIIECTBaMH.

4) PagnoakTUBHBIN pacmaj] ¢c BbUIETOM HYKJIOHOB
SBJISIETCS] COMYTCTBYIOLUM MporieccoM. [locie B-
pacraja jo4epHee sapo MHOTAa 00pa3yeTcst B TAKOM
CHJIBHOBO30YXI€HHOM COCTOSIHMH, YTO SHEPTHs
B030Yyx11eHus (8—11 M»B) npeBbilaeT sHEpruio CB3U
HYKJIOHA B siipe. [10aTOMy MpOMCXOAUT UCITYCKAHUE U3
JIOYEPHETO spa HE Y-KBAHTAa, a HyKJIOHA, KOTOPBI B
3TOM CiIy4ae Ha3bIBaIOT 3aIa3/IbIBAIOLIIM

9.OHeprus cBsI3U U 3HEPTUs Opora AeIeHUs?

OtBet: CymmapHasi 3Heprusi B3auMO/IeHCTBUSI HyKJIIOHOB
B siZIp€ — 3TO SHEPTHsl CBA3M Apa, OHA paBHa padoTe,




KOTOPYIO HEOOXOIMMO COBEPIINUTD, YTOOBI pa3ACIIUTh
SIIPO Ha COCTABIISIONINE €T0 HYKJIOHBI WJIH, HHAYE
rOBOpsl, paBHA YHEPTUU, KOTOPASI BBIIEIAETCS IIPU
0o0pa30oBaHUM siipa U3 OTACIbHBIX HYKIIOHOB.

DHeprus nopora JIeJI€Hus - SHEPrusl JOCTaTOYHAs, AJIs
TOTO YTOOBI SIIPO aTOMA HAYAJIO NeNUThCA. JlIs neneHus
s/ipa HEOOXOAMMO K HEMY IOJIBECTH YHEPTHIO HE HUXKE
SHEPTUHU MOPOra JCJICHUS

10.IToyemy pasmepsbl y TSHKETOBOIHBIX M TPadUTOBBIX
PEaKTOPOB ropa3io OOJbIIE IO CPABHEHHIO C
peaKkTopamu C JIETKOBOJHBIM 3aME/UIUTENIEM IIPU PaBHOMN
MOIIHOCTU?

Tadmima 2.2. CeoiicTea savenmrensi.

Bemectso (Ll by vl |Lu My
Jlerxazsoma (135 61 0,273 0,027 0,050
Toxematpoma (188 5700 1,25 1,6 1,61
T'pagut 6,1 203 332 052 0,56

Ortser: Mcxong u3 Tabnuibl 2.2, 00IKHOBEHHAS

BOJIa OTIIMYAETCS OT BCEX MEPEUHCIICHHBIX BBIIIE
3aMeUTATENIEN caMOU BBICOKOH 3aMeISIONIEN
CIOCOOHOCTBIO. ITO €€ CBOMCTBO MO3BOJISCT MOTYyYUTh
SIIEPHBIC PEaKTOPBI IOCTATOYHO MaJIbIX pa3MEpPOB Ha
TEIUIOBBIX HEUTPOHAX C BOJIOM B KAUECTBE 3aMEJIUTEIS
1 TEIJIOHOCUTENS. B ciecTBum 3TOT0, MPU 0JIMHAKOBOM
MOIIHOCTH, Pa3Mepbl peakTopa OyyT MEHbIIIE
11.Ilouemy MakCUMyM B KpUBOM y/I€JIbHON SHEPTUU
CBSI3HM 00€CIICYMBACT BO3MOYKHOCTD MTOJTYUCHUS
CBOOOHOM 3HEprun?

. —
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Otger: Ecnu paccMoTpeTh rpagik 3aBUCUMOCTH
cpenHeit yaenbHou sHeprun (EcB) cBS3M HYyKJIOHA OT
MaccoOBOT0 YHCJIa, TO MOKHO YBUIETh (PaKT yObIBaHUS
EcB U1 HyKITUI0B C MACCOBBIMU YHCIaMU OOJBIIE UITH
menbiie 50-60 ciemyer, 4To AJIS SAEP C MAIBIMU A
JHEPIreTUYECKU BBINOJICH IPOLECC CIUSIHUA -
TEPMOSIACPHBIN CUHTE3, TPUBOIAIINI K YBEIIMUECHHUIO
MaccoBOT0 YHCa, a s a1ep ¢ OoIbIIKUM A -Tiporiecc
nenenus. CooTBETCTBEHHO Ha rpaduKe y Hac cieBa
IIPOLIECCH] XapaKTepHBbIE AJIs JIETKUX SAEp, a CIIpaBa JUIst
TsKeNbIX. MIcXo1 U3 3T0r0, moJIy4aeTcs, 4To B TOUKE
MaKCHUMyMa TsDKeIIble si7jpa MpeBpaliaTcs B 6oiee
nerkue 1 Hao00poT. I10CKONbKY PHEPTrUsl CBS3U Aapa -
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9TO DHEPTHS, BBIACIISAIONIASCS IPU ero 00pa30BaHUM M3
MIPOTOHOB U HEUTPOHOB, IPEBPAIIICHHUE TSKEIIOTO SAPa B
nBa 0oJiee JIETKUX M TaKUM 00pa3oM 0oJiee yCTOWUYNBBIX,
JIOJKHO COTIPOBOXKAATHCS BBIICIICHUEM CBOOOTHOM
SHEPIUU

Onucanue MIKAJbI OICHUBAHUSA:

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

Ouenka: 4
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax: (5
Onucanue xapakmepucmuku ebtnoanenus 3uanus. OueHka "Xopomio" BbICTABISAETCS €CIIH
OOJILIITMHCTBO BOIIPOCOB PACKPBITO

Oyenka: 3
Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapaxmepucmuxu ¢blnonenus 3Hanus: OLeHKa "yA0BIETBOPUTEIbHO" BBICTABISAETCA
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu eblnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIACTCS €CIIU
3aJlaHKMEe HE BBIMIOJIHEHO B OTBEJICHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUI0

KM-2. MeToabl pacuyera HEUTPOHHO - (PU3NYECKUX MapaMeTPOB

®opmbl peaquzanun: [TuceMennas padora

Tun koHTpobHOrO MeponpusTus: KourponasHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa mnpoBeaeHHs1 KOHTPOJIbHOro MeponpustTus: CTyIeHTHl MOIy4YaroT ONaHK ¢
Bonpocamu. Ha oTtBerbl Ha Bompockl oTBoAMTCS 30 MUHYT 0€3 BO3MOXHOCTH MOJb30BaThCs
BCIIOMOTaTeJIbHBIM MaTepHalioM

Kpartkoe conepixanue 3a1aHusi:
KoHTpobHast TOUKa HAIpaBJICHA Ha MPOBEPKY 3HAHUN IO PACCMOTPEHHOMY pa3zeiy

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: MPUHLMIBI  IPOILIECCOB: 1.IlpuBeauTe OCHOBHBIE MpaBUiIa SKCILTyaTallun
IPOM3BOJICTBA TEIUIOBOM U PEaKTOPHOI yCTaHOBKH NP paboTe Ha MOIIHOCTH.
AIIEKTpUYecKol 3Hepruu Ha DY, Ortgert: IIpu pabote sHEproOI0Ka HA MOIIHOCTH JOJIKHBI
yIIpaBJICHUS SACPHBIM PEAKTOPOM, OBITH 0OECIICUEHBI:

BBOJIa U BBIBOJIa M3 SKCILTyaTalluu * HaJie)KHas U O6e3omacHas paboTa Bcero 000pyA0BaHuUS;
U JIMKBUJIAIIMY SHEProOIoKa * BBIMOJIHEHUE TrpadrKa HArpy3KHU;

* ONITUMAJIEHOE MCIOJIb30BaHUE TOILINBA,
* pabotocnocooHocTh TBC.

PeakTopHas ycTaHOBKa, BKITFOYAIOIIAs B CEOS SAEPHBINA
peaKkTop, KOHTYpPHI OTBO/A TEIIa OT HETO,
MaporeHepaTopbl, UX BCIIOMOTATEIbHBIE CUCTEMBI, a
TaK)Ke CHCTEMY YIPABJICHUS U 3alUTHI, TOJKHBI
AKCIUTYyaTHPOBATHCS B COOTBETCTBUU C TPEOOBAHUSAMH
"OOmuX mojioxkeHui oodecreuenus oezomacHoctu AC",
MpaBWI SIACPHON, paIHAIIMOHHON, TEXHUYECKON 1
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WHXEHEPHOU 0€30IaCHOCTH, a TAKKE TEXHOJIOTUYECKOTO
periameHTa.

Bce pesepBHbBIE CHCTEMBI U arperaTbl IpU SKCILTyaTalluu
HHEpProo6JI0Ka AaTOMHOM CTAHLUU JTOJKHBI HAXOAUTHCS B
COCTOSTHUM TOTOBHOCTH K paboTe U, €CJIH 3TO
IIPELYCMOTPEHO IPOEKTOM, — K aBTOMATUYECKOMY
BKJIFOUEHUIO
2.0mnucanue 000pyAOBaHUS MEPBOrO KOHTYpa
9HEpro0JIOKOB ¢ peakTropamu BBOP.

Ortgert: IlepBblil KOHTYp — paaroakTUBHBINA. OH
BKJIIOYAET B cebst peakTop Tuna BBOP u
LUPKYJIALUOHHBIE ETIN oxyaxaeHus. Kaxnas nerns
COJICPKUT TJIaBHBIN UPKyIaroHHbId Hacoc (I'L[H),
naporeneparop. K ogHo#M U3 LMPKYJISIHUOHHBIX NIETETb
[IEPBOr0 KOHTYpa MOJCOEINHEH KOMIIEHCATOP JaBJICHUS,
C MIOMOILIBIO KOTOPOT'O B KOHTYPE MOIIEPKUBAETCS
3aJlaHHOE JJaBJICHHUE BOJIbI, SIBJISIOIICHCS B PEaKTOPE
OJIHOBPEMEHHO U TEIJIOHOCUTEJIEM U 3aMEJIUTENIEM
HeiitpoHoB. Ha sHepro6iokax ¢ peakropom BBOP-440
MMeeTCs Mo 6 HUPKYISALUOHHBIX MeTeNb, Ha YHEProdyIoKe
¢ peaktopom BBOP-1000-4 mupKyIsiuoHHbIEC TIETIIH.
[TaporenepaTop siBisieTCs 0OIIKUM 000pYIOBaHUEM AJIS
[IEPOBOI0 M BTOPOT0 KOHTYpPOB. B HeM TeruioBas
SHEprus, BeIpaboTaHHAasl B peaKkTope, OT MEPBOT0O
KOHTYpa uepe3 TeII000MEHHbIE TPYOKHU MepeaacTcs
BTOPOMY KOHTYpY.

Cucrema NOJIUTKY IIEPBOrO KOHTYpa 00eCIieunBaeT
Mo/Iayy MUTATEeNbHOM BOJBI B TJIABHBIN LIUPKYIAIIMOHHBIN
KOHTYp JJIsl HOJAepKaHUs 3aJaHHOTO YPOBHS
TEIUIOHOCHUTENS B KOMIIEHcaTope AaBiieHus. OHa
BO3BpAIllaeT BOAY, OTOMpPAaEeMyI0 U3 KOHTYpa Ha OYUCTKY,
OCYILIECTBIISIET 3aII0JHEHUS IIEPOBOTO KOHTYpa BOJIOM,
oOecrnieunBaeT NoJIepyKaHUE J1aBJICHUS B IEPBOM
KOHTYpPE B aBapUITHBIX CUTYyAIUAX, CBI3AHHBIX C
najieHueM JaBjieHus (pa3pbIB TpyOOIpoBOaa,
o0ecTourBaHUE CTAHIIMU U T[1), KOMIIEHCUPYET PacXo[
OpPraHM30BaHHBIX MTPOTEUYEK U3 KOHTYpPA, a TAKKE MaJIbIX
ABAPUIHBIX
3.HakormuieHre TepMOyCTaIOCTHOM MOBPEKIAEMOCTH.
Ortsert: IIpu BO3aeiCTBUM IEPEMEHHBIX TEMIIEPATYPHBIX
HanpsHKEHUH B METaJUIE KOpIyca peakropa u
[IapOreHepaToOpPOB NMPOUCXOIUT HAKOIIIEHUE
TEPMOYCTAJIOCTHOM MOBpex1aeMocTu. Yem Oosbiiie
HaIpPsDKEHUS, TEM MEHBLIE TOIyCTUMOE YHMCIIO LIMKJIOB
M3MEHEHUH 3a CPOK CITY»KOBI KOopIryca. AMIUTHTYIa
HaIpPsDKEHNH ONpeAEeNsaeTcsl TEMIIEpaTypoil KopIryca U
CKOpOCTBIO €€ u3MeHeHUs. TBabI BeiAepKkUBaOT S00—
600 IMKIIOB M3MEHEHUS] MOLTHOCTH CO CKOPOCTBIO OT
0.3—0.8 %/mMun 10 2—3 %/MUH TIPH JIOKATEHOM
W3MEHEHHMH yJeNbHBIX Harpy30k oT 280 mo 690 Bt/cwm.
Jly1s TOro 4TOOBI HE AOMYCTUTh HAKOIUICHHE
TEPMOYCTAJIOCTHOM NMOBPEKIAEMOCTH BbI3BaHHBIX
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ManonukioBbIMUA TEPMUYECKUMU HAMPSXKEHUSIMU B
3JIEMEHTaX KOHCTPYKIMU peakTopa BBOP u
[aporeHepaToOpOB OrPaHUYMBAIOT CKOPOCTH ITycKa OJ10Ka
C OCTaHOBOM Ha HOYb WJIM HA BBIXOJHBIE IHU H C TIOJHBIM
WJIM YaCTUYHBIM pacxoiiakuBaHueM. B aTom ciydae
CKOpOCTh IPOTPEBa KOPITyca peakTopa
periiamenTrpoBana 3HaueHueM 0.3 K/mun. Ecimn
TpeOOBaHUE MOJIHOTO OCTaHOBA YHEpProdioka ADC
3aMEHUTh YMEPEHHBIM CHUKEHHEM Harpy3Kd B HOUHbIE
4achl U BbIXOJIHbIE THU Ha 25—30 % co ckopocTbio 10 1
%/MWUH, TO OTPAaHUYEHUS 110 YCIOBHIM
TEPMOLUKINYECKON MPOYHOCTHU CYIIECTBEHHO
ocnabsoTes

4.HazHavyeHue cuCTeMbl MOANUTKY IIEPBOTO KOHTYpa
Otget: ' 1aBHOE HA3HAYEHHE CUCTEMBI TOANUTKH
MIEPBOTO KOHTYpa — 3TO 00ECIIEUUTh MO1ay
MUTATENIbHOM BOJIBI B IVIABHBIN [IUPKYISIIMOHHBIA KOHTYP
IUTSL TIOJICPKaHUS 3aIaHHOTO YPOBHS TETIJIOHOCUTEIS B
KOMIICHCATOPE JaBJICHUSI.

JlanHast cucTemMa BO3BpalllaeT BOLy, OTOUpaeMylo 13
KOHTYpa Ha OYMCTKY, OCYILECTBIISICT 3aII0THEHUE
MIepPBOr0 KOHTYpa BOJIO, 0OecriednBaeT noiepskanme
JIaBIICHUS B IEPBOM KOHTYPE B aBapHIHBIX CHUTYalUsX,
CBSI3aHHBIX C MAJICHUEM JaBJICHUS, KOMIEHCHUPYET
pacxo]1 OpraHM30BAHHBIX MPOTEYEK U3 KOHTYPA, a TAKXKe
MaJblX aBapUHHBIX

5.0cHOBHBIE TapaMeTphl U 1iesieBble noka3arenu ADC-
2006

Ortger:

-HomunanbHas snexkrpuyeckas MouHocts ADC-2006 -
1200 MBrT (6pytTO);

-IIpoexTHBIN CpOK CITy)ObI OCHOBHOTO 000y 10BaHUS—
60 zer;

-KoadpunueHT TexHuueckoro uCnonb30BaHus,
YCpeTHEHHBIN 32 BeCh CpoK Ciry 061 ADC — 92%;
-T'onoBoii ko3 hULIMEeHT UCTIOTB30BAHUS
YCTaHOBJICHHON MOITHOCTH, YCPEIHEHHBIN 32 BECh CPOK
ciyx061 ADC — 90%);

-JlnuTenpsHOCTh MEXIeperpy304Horo nepuoja — 1o 24
MECSIIIEB;

-TpebGoBaHuUsI K MAHEBPEHHBIM XapaKTEPUCTHKAM
sHeprobioka — B cooTBeTcTBHH ¢ EUR

6.Mepsr oOecTieueH st 3alTUTHl U COXPaHEHHS

s dextuBHOCTH GaprepoB bH-600

Orger:

. BbIOOp OJIaronpUATHOH MJIOLIAIKKA C HEBBICOKOM
CEMCMHYHOCTHIO B COOTBETCTBHHU C TPEOOBAHUSIMU
HOPMATHBHBIX JIOKYMEHTOB;

. WCTIOJIh30BaHUE U PA3BUTHE BHYTPEHHE MPHUCYIIUX
peaKkTopy Ha OBICTPBIX HEHTPOHAX CBOMCTB
0€30MaCHOCTH M €T0 CaMO3aIIHUTHI 32 CYET TACCUBHBIX
CpPEeACTB, OTPULIATENILHBIX BO BCEX pexkHnMax 3(h(ekToB
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PEaKTHBHOCTH, HU3KOW W30BITOUHON PEaKTUBHOCTH,
OTCYTCTBHSI JIOKATBHBIX KPUTUIHOCTEH, CIIOCOOHOCTH
CVY3 obecnieunBaTh NPHUBEACHUE PEaKTOPa B
MIOJIKPUTUYECKOE COCTOSTHUE U MO/JIEPKAHUE €ETO B 3TOM
COCTOSIHMH BO BCEX PEXKHUMAX, IPOCTOTHI B YIIPABICHUU
peaKkToOpoM, HHTErpalbHON KOMIIOHOBKU PEAKTOpa,
BBICOKOU TEIJIOBOM MHEPUMH | U 2 KOHTYPOB U
OCYILIECTBUMOCTH PEXHMOB €CTECTBEHHOW LUPKYJISALUN
TEIUIOHOCUTENIS B HUX;

. obecrnieueHre TpeOyeMOoro KauyecTBa CUCTEM,
BaYKHBIX JJIs1 0€30MIaCHOCTH, HA BCEX ATarnax )XU3HEHHOTO
LUKJIa SHEPro0IIoKa;

. MIPUMEHEHHUE CUCTEM 0€30IaCHOCTH, MOCTPOCHHBIX
Ha OCHOBE IPUHLUIIOB PE3€PBUPOBAHUS, HE3aBUCUMOCTH,
€IMHUYHOTO 0TKa3a;

MIPUMEHEHUE CPEJICTB AMATHOCTUPOBAHUS 1E€(PEKTOB
000py/IOBaHUs ¥ OTKIIOHEHUN pekuMa UX paboThl OT
HOPMaJIbHOIO

7.1lepexoHbIE PEKUMBI YHEPTOOIOKOB

Otser:

-MeieHHbIE B OBICTPBIC U3MEHEHUS MOIITHOCTH

B mporuiecce skcrutyaTaniiy BO3HHKAIOT CUTYaIlUH,
CBSI3aHHBIE C MIEPEX0I0M SHEProOI0Ka OT OJJHOTO YPOBHS
MOIIHOCTH K IPYyTOMY.

-MeieHHbIEe U3MEHEHUS] MOLITHOCTH, IPOUCXOALINE 32
MIepHOJ] BpPEMEHH, U3MEepsieMblii MUHYTaMU U OoJiee,
YaIe BCEro CBs3aHbl C y4acTHEeM OJIOKa B
perynupoBaHuu rpaduka Harpy30K B SJHEProCHCTEME
(Hanmpumep, pa3rpyska 0Ji0Ka B IEpHUo/ MaBOAKa, KOorjaa
1enecoobpasno ucnonb3oBanue ['IC ¢ MakcuManbHON
MOIIIHOCTBIO, pa3rpy3ka Ha HOYb, HA BBIXOJIHBIE U
Mpa3gHUYHBIE THU U Jp.); C pa3rpy3Koi sHeproooka
[IEPCOHAJIOM IPU HEUCIPABHOCTSIX YacTH
BCIIOMOTaTeNIbHOTO 000pY/I0BAHUSI.

-IIpuynHBI OBICTPHIX U3MEHEHUH MOIIIHOCTH — 3TO
OTKJIFOYEHHUE OT CETH DJIEKTPUUECKUX TE€HEPATOPOB,
MPUBOJIALIEE K MIOJTHOMY OCTAaHOBY MJIM YaCTUYHOMN
pasrpyske; ydactue 06J10Ka B IEpBUYHOM PETYIUPOBAHUH
YaCTOTHI U IPOTHBOABAPUMHOM YIIPABICHUH
SHEPrOCUCTEMOH U TIP.

HMeHHO B epexoAHbIX peKUMaXx yalle BCET0 BOSHUKAET
MPEBBIIICHUS TEMU WIH UHBIMUA TEXHOJIOTMUECKUMU
rapamMeTpamMu MpeIeIbHbIX JOMYCTUMBIX 3HAYCHUH,
OTIpeIeNIAIONINX HaIEKHOCTh U 0€30IaCHOCTh
3HEproOIoOKa.

-J{J1s IpeA0TBpalleHus 3TOTO B Pse Cy4aeB
MPUXOJIUTCS U3MEHSATH CTPYKTYPY TETJIOBOM CXEMBI.
[Ipu nepexoaHbIX pekUMax MPOLECC U3MEHEHHUS
TEXHOJOTMYECKHUX MapaMeTpOB COMPOBOKAAETCS
paboToii CHCTEMBI aBTOMATHUUYECKOTO YIIPABJICHUS U
3aIUTHl PHEProOI0OKa. ABTOMAaTHKa B OOJIBITIEH Mepe
BJIMSET HA XapaKTep NePEeXO0IHbIX MPOIECCOB.
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IIpu n3mMeHeHnn pexnma paboThl PeakTOpPOB,
MaporeHepaTopoB, TYpOUH U APYroro o00pya0BaHuUs
9HEpProoJ0Ka MEHSOTCS apaMeTpbl padouuX MPOLECCOB
B HUX, BCIIEACTBHUE YETO MEHSIETCSA TEMIIEPATYPHOE
COCTOsIHME Hanbosiee OTBETCTBEHHBIX 3JIEMEHTOB
(xopmycoB, TaTpyOKOB, (hJIaHIIEBBIX COSANHEHHH,
pPOTOPOB TypOUH U Ap.)

3TO MPUBOAUT K TEMIIEPAaTypPHBIM Jedopmanusm. M3-3a
9TOr0 MPUXOAUTCS BO MHOTHX CIIy4asX OrpaHUYMBaTh
CKOPOCTH II€peX0/a OT OAHOI0 PEKUMA K APYTOMY
8.ABapuiiHbIC CUTYaIlMU U aBAPUITHBIE PEKUMBI

Ortger:

ABapuel Ha3bIBaIOT HENPEIBUACHHBIN CIy4aid,
BBI3BAaHHBIN HENCIPABHOCTHIO 000PYIOBAHUS HITU
HapyleHHEeM HOPMAJIbHOI'O X012 TEXHOJIOTHYECKOTo
rpolLecca, KOTOPbIil CO3/1aeT MOBBIILIEHHYIO OIIACHOCTh
JUIS JIIOJIeH U OKpY KaroIien cpebl.

OcHoBHbIMU NPUYUHAMU A8APUTE MO2YM ObIMD

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

* IOBPEXKICHUE TETIJIOBBIIEIIAIOINX 3JIEMEHTOB B
pe3yabTaTe ObICTPOro BO3PACTaHUs MOLTHOCTH PEAKTOPa;
* MEXaHHYECKHUE TTOBPEKICHUS (B PE3y/IbTaTe B3pPHIBA)
CHCTEM BOJOCHAOKEHMUS;

* pa3psIB TPYOOINPOBO/Ia KOHTYpA pabodero Tena.
Haubosnee onacHa aBapusi ¢ pa3pylieHHeM aKTUBHON
30HBI, IPY KOTOPOI MPOUCXOIUT MACCOBBII BBIOPOC
PaAMOaKTUBHBIX BELIECTB BO BHEUIHIOIO CPELLY.

[To TexHMYECKUM NMPUYNHAM BO3HUKHOBEHUS aBapUU
MOIPA3AENIAIOTCS Ha IPOEKTHBIE U 3aIIPOCKTHBIE.
3anpoeKTHOW Ha3bIBAIOT aBapuio, pa3BUTHE KOTOPOU
OTKJIOHSIETCS] OT BO3MOJKHBIX IIPOEKTHBIX aBapuil U
oOecnieueHre 6€30MacHOCTH MPU KOTOPOIl He
IIPENYCMOTPEHO IPOEKTOM. Taknue aBapuu CBA3aHbl
TJIaBHBIM 00pa30M C pacIljIaBI€HUEM TOIJIMBA B PEAKTOPE
IlepBslii ypoBEHB 3aIIMTHl — Ka4€CTBEHHO
BBINIOJTHEHHBIN TpoeKT ADC, B KOTOPOM BCE IIPOEKTHBIE
perieHust 000CHOBaHBI M 00J1a1a0T OMpeIeIEHHOM
CTETEHbI0 KOHCEPBATUBHOCTH IO YCIIOBUSAM
6e3onacHocTy. IIpu BeieHUN TeXHOIOTHYECKOTO
poliecca MepBblil ypoBeHb 00ecreunBaeTcs 3a CUeT
noJjiaep kanus padounx napametpoB ADC B 3a1aHHBIX
MIPOEKTHBIX Ipeienax.

Bropeim ypoBHeM 3amutel ADC siBisieTcs o0ecrieueHue
TOTOBHOCTU 000pPY/I0BaHUS U CUCTEM, BaXKHBIX JIJIS
0€30MaCHOCTH CTaHIIUH, TyTEM BBISBICHUS U YCTPAHCHUS
0TKa30B. TexHHUeCKU OH OCHOBAH Ha Ha/IEKHOM
pe3epBUPOBaHUM 000PYIOBAaHMS U CHCTEM M HAIUYHH B
MIPOEKTE TUArHOCTHUECKUX CHUCTEM JJIsi KOHTPOJIS
COCTOSIHUS DJIEMEHTOB U 000PYAOBaHHUSL.

Tperuit yposens 3amutel ADC obecrieunBaercs
WH)XEHEPHBIMU CHCTeMaMH 0e3011acHOCTH,
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IIPEIyCMOTPEHHBIMU B IpoekTe. OH HaIpaBJIeH Ha
IIPEAOTBPALLECHUE [IEPEPACTAHNS OTKIIOHEHUN OT
PEKUMOB HOPMAJILHOW PabOThI B IPOEKTHBIE aBapUH, a
IIPOCKTHBIX aBAPUN — B TSKEIIbIE 3aIIPOCKTHBIC aBapHH.
OCHOBHBIMU 3a7Ja4aMU Ha TOM YPOBHE 3aLIUThI
SIBJISIFOTCS: aBAPUMHBIA OCTAHOB PEAKTOPA U MIEPEBOJI IO
B INTyOOKO MOJKPUTUYHOE COCTOSIHUE; OOecIIeYeHne
OTBOJIa TEIJIOTHI OT AKTUBHOM 30HBI PEaKTOpa C
IIOMOIIBIO CIEUANIBHBIX CUCTEM;

YerBepThlil ypoBeHb 3auThl ADC — ynpaBiieHue
aBapusMHU. DTOT ypOBEHb 00ECIIEUMBAETCS 3apaHee
3aIJIaHUPOBAHHBIMHU U OTPA0OTaHHBIMU MEPOIIPHUIATUIMHU
I10 YIIPABJICHUIO XOJOM Pa3BUTHUS 3alIPOCKTHBIX aBAPHM.
MeponpusTHs BKIIOYAIOT B ce0s O IepiKaHue
paboTOCIIOCOOHOIO COCTOSIHUS CUCTEM JIOKATIU3ALH
PaZAMOaKTUBHBIX BELIECTB (B YACTHOCTH, 3AILIUTHOM
000JI0YKH).

[TocnenHuM, IATHIM YPOBHEM 3aILMTHI SBIIFOTCS
MIPOTUBOABapuiiHbIe Mephl BHE Iu1oanok ADC.
OcHoBHas 3a/1a4a 3TOr0 YPOBHS COCTOUT B OCJIabJIeHUN
IIOCJIEICTBUM aBapuil B OTHOLLEHNUN YMEHBUICHUS
PaaMoIOrM4ecKOro BO3ACHCTBYSI Ha HACEJIEHUE U
OKPY’KAIOIIYIO Cpely. DTOT YPOBEHb 3alllUTHI
o0ecreynBaeTcs 3a cYeT IPOTUBOABAPUIMHBIX IeHCTBUN
Ha momanke ADC
9.TunoBble aBapuiiHbIE CUTYalUN?

[IepBonpruMHBI aBapuil MOTYT JIEKATh B HEIOCTAaTKaX
KOHCTPYKIHH, ITPOCUETaX IPOECKTUPOBAHNU,
M3TOTOBJICHUS U MOHTa)ka. HermocpencTBeHHbIMU
IIPUYMHAMU aBapUUHBIX CUTYallui SBISIOTCS
TEXHUUYECKUN 0TKa3 000py10BaHUS WIH OIINOKU
JKCINTYaTallMOHHOTO IIE€PCOHAaa.

B anepHoii sHepreTrke u3-3a omrOOK nepcoHaa
npoucxoauT 10 60—-80% TsoKenbIx aBapuil.

Haubonee cepre3nblie aBapuiiHble CUTYalluu, IpU
KOTOPBIX BO3HUKAET ONACHOCTD PACILIABIICHUS AKTUBHOU
30HBI, CBA3aHbI C BBICBOOOXKACHUEM PEAKTUBHOCTU U
00yCJIOBJIEHHOM 3TUM yrpo30il pa3roHa peakropa, a
TaK)K€ HapyLIEHHEM OTBOJA TEIUIOTHI OT TBIJIOB U3-3a
IIOTEPH TEIUIOHOCUTEIIS BCIEACTBUE pa3repMeTU3 AU
LUAPKYISIUOHHOTO KOHTYpa WIH U3-3a HAPYIICHUS
paboThI TEIIIOMEXaHNYECKOT0 000pyI0BaHUSI.
PaccmoTpuM THIIOBBIE aBapHiHBIE CUTYaIUU JJIS
9HEepro6J0KoB ¢ peakTopamu THa BBOP u npuunzsl, nx
BBI3BIBAOIIINE
HanmeHoBanue
aBapHiiHOI cUTyaluu
ABapuu ¢ H3MEHEHHEM PeaKTHBHOCTH
HenpennamepenHoe
H3BJIEYEHUE TPYIIIIGI
crepxueit CY3 u3
aKTHBHOM 30HEI npu
Pa3JIMIHbIX COCTOSAHUAX

HpH‘lI/IHBI BO3HUKHOBCHUSA

OmmOku omnepaTopa;
CaMONPOU3BOJIBHBIN NOABEM
crepxHeit CY3 u3-3a 0TKa30B
B anmaparype
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peakropa (Iryck, paboTa
Ha MOTITHOCTH)

Bri6poc perynupytomieit
cOOpKH

Pa3priB uexia npusoga CY3

[Tanenue perynupyrouen
cOopku

OOpBIB LIETH MTUTAHUS
MIPUBOJIA; OOPHIB IITOKA,
COEIMHSIOLIETO
perynupyrouryto cOopKy ¢
HPUBOIOM, HIIH
CaMOIIPOHM3BOJIEHOE
pacueruieHue

YMenbieHue
KOHIICHTpAITUH OOPHOU
KHCIOTHI B
TEIJIOHOCUTEIIC

OTKa3sl B cCHCTEME OOPHOTO
PETyJIMPOBaHUS; OIIUOKU
nepcoHana

[ToanuTtka nepeoro
KOHTypa "X0101H0M1"
BOJIOM

OmuOKku nepcoHaa;
cpabateiBanue CAO3

BBoj HepaboTaromiei
METJIN TIEPBOTO KOHTYPA C
HapyIICHUEM perjiaMeHTa
(3abpoc "xomoaHOM"

OmmOku nepcoHana

BOJIbI)
[Tanenue neperpyxaemMoil
perpy Otka3 y3na ClerieHus
TBC B peakTope
OmmnbovHOE U3BJICUCHUE
OmmbKa nepcoHana; 0Tkas u
coopku CY3 nipu
CUCTCMEC YIIpaBJICHUSA
neperpyske

VYBennueHue TeINIO0TBOIA
OT peakTopa

Pa3peiB naponpoBoa;
MOHM)KECHUE TEMIIEPATYPHI
MUTaTEIbHOU BOJBI U3-32
OTKa30B B CUCTEME
pereHepanuu; yBeJIn4eHue
pacxoja muTaTeaIbHON BOIbI;
JIO’)KHOE cpadaThIBaHUE
napocOpOCHOTO yCcTpoiicTBa
HIIH TIPEAOXPAaHUTEILHOIO
KJIallaHa Ha IapOreHepaTope

ABapuu ¢ noTepel TEIUIOHOCUTENIS B IEPBOI KOHYpE
(Hapy1IeHre repMeTHYHOCTH IEPBOTO KOHTYpA)

Pasrepmernzanms
TpyOOIPOBOIOB MEPBOTO
KOHTYpa (pa3IMYHOM
CTETICHH)

Crapenne maTepuana
TpyOOIIpoBOAa; NePeKT
M3TOTOBJICHUS,;
TEpPMOMEXaHUYeCKHe
UKJINYECKHUE HArPY3KH

MeXKOHTypHast
pasrepMeTH3anus
naporeHeparopa

Crapenne MaTepuaa
TpyOOIIpoBOaa; Ne(hEKThI
H3TrOTOBJICHUS;
TEPMOMEXaHUIECKHE
UKITNYECKUE Harpy3KH;
ociiabieHme 3aTHKKA
COCJIMHUTEILHBIX OOJITOB

PaspsIB npuBoaa uexiia
Cvy3

Crapenue marepuana
TpyOonpoBoaa; neeKThl
W3TOTOBJICHUS;
TEPMOMEXaHUYECKUe
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MUKJINYCCKNC HAI'PY3KH

Henpennamepennoe
OTKpPBITHE
MIPETOXPAHUTENBHOTO
KJIallaHa

JloxxHoe cpabaTeiBaHuE
YIPABISIFOIIECH CUCTEMBI;
OIMOKY TIEpCOHANa;
3aTOTUICHUE WJTU 3allapUBAHUC
MOMEIICHUM CHCTEMBI
AJIEKTPOCHAOXKCHUS

ABapI/II/I C HApYHICHUEM TCIJIOOTBOJA OT pCaKTOpa U

aKTUBHOM 30HEI

O0ecToYnBaHUE CUCTEMBI
cobOcTBeHHBIX Hy) 1 ADC

OTkas3sl B cucteme
AIIEKTPOCHAOKEHUS
COOCTBEHHBIX HYXI; OIIHNOKH
HepCcoHaa; ToKap B
MOMEIICHUSX CUCTEMBI
AIIEKTPOCHAOKEHHUS

[ToTepst aneKkTpuUecKoit
Harpys3Kku

IToBpexaeHNE THHUN
3IICKTPOIIepeIauH; OTKA3bl B
CHUCTEME DJIEKTPOITUTAHHUS,
OTKa3bl TypOOreHEPaTOPOB
HITH BCIIOMOTaTEIbHBIX
CHCTEM; OIINOOYHBIC IEHCTBHUS
nepcoHasa

[Ipekpamenue nogauu
MUTATEIbHOM BOJBI

Brixon u3 crpos
KOHJICHCATHBIX HJIU
NUTAaTCIBbHBIX HACOCOB,
HenpeIHaMepeHHOe 3aKphITHE
apMaTypbl; OIINOOYHBIE
JIEUCTBHUS IEPCOHANIA; Pa3pbIB
TpyOONpOBO/Ia MUTATEIBHOMI
BOJIBI; OTKAa3bl
BCIIOMOTaTEJIbHBIX CUCTEM

YMeHblIeHHE pacxoaa
napa

OTKIIOYeHHE TYPOUHEI
(3aKpBITHE CTOMIOPHOTO
KJIaITaHa); OIHO0YHOE
3aKpBITHE TJIABHBIX APOBBIX
3aJIBIDKEK; MCUE3HOBEHHE
BaKyyMa B KOHJICHCATOPE

‘YMeHbllIeHHe pacxoaa
TEIJIOHOCUTEIS TIEPBOTrO
KOHTYypa

O0ecToYMBaHHUE OTHOTO HIIH
Heckonbkux ['TH;
3akiMHuBaHue ogHoro I'TH;
HEIMPEAHAMEPEHHOE 3aKPbITHE
TJIABHOW CTONOPHOM 3aIBMXKKHU

VYXynmeHue TerooTBo1a
or TBC

‘Y MEHbIIEHHE ITPOXOJIHOTO
ceuenus TBC us-3a
paciyxaHusi 000J04€K TBAJIOB,
nonaganus B TBC npumecei,
COZIeprKaIInXcs B
TEIUIOHOCHTENE, WIIN
MTOCTOPOHHUX MPEAMETOB

Onucanue MKAJbI OIICHUBAHUA:

Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 85
Onucanue xapakxmepucmuxu evinoanenus shanusa: OueHkKa "oTINYHO" BBICTABISETCS, €CIH 3a/1aHne
BBITIOJTHEHO B MTOJTHOM 00'beMe WJIH BBITIOTHEHO BepHO Ha 85%
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBIITMHCTBO BOIIPOCOB PACKPBITO

Oyenka: 3
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

Oyenka: 2
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "He 3a4TeHO" BBICTABIISIETCA €CIIH
3a/IaHKE HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJITAT HE COOTBETCTBYET 3aJJaHUIO

KM-3. CpaBauteabnblii anaan3 AJC ¢ peakTopaMu pa3jIMYHbIX THIIOB
HNonusupyroniee u3jiyudeHne peakropa

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOr0 Meponpustusi B BPC: 25

IIpoueaypa npoBedeHHs] KOHTPOJIbHOro Meponpusitusi: CTyIeHTbl MOJyyaroT OJIaHK ¢
Borpocamu. Ha oTBeTrl Ha Bompochl oTtBoautTcs 30 MHHYT 0€3 BO3MOXKHOCTH IOJIb30BATHCA
BCIIOMOTaTeJIbHBIM MaTe€pHalIoM

KpaTKOC Cod€cpiKaHMuE 3alaHUA:
KOHTpOJ’IBHaH TOYKa HallpaBJICHA Ha MIPOBECPKY YMGHI/Iﬁ 10 paCCMOTPCHHOMY pa3acity

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: paccuuThIBaTh MpPeneabHO 1.OcHOBHBIE IPaBUJIA DKCILTYaTallUd PEAKTOPHOM
JIOITYCTHMOC BpeMs paboTHhI YCTaHOBKH ITPU pabOTE HA MOIITHOCTH

nepcoHasia B 3aBHCUMOCTH  OT 2.PexxuMebl mycka u octaHoBa dHeproodmokos ADC
WHTEHCUBHOCTU paJHaIliid B 30HE 3.ABapuiiHbie peXUMBbI SHEPro00K0oB ADC

paboThI 4.Koapdumrent kauecTBa HOHU3UPYIOIIETO U3TyUEHUS

5.MoHOCTH 10361 HOHU3UPYIOIIETO U3Ty4EHHUs
(TIOHATHSL, OTIPEICJIEHUS U €AMHUIBI U3MEPEHUS)
6.ABapHitHBIC 3AIIUTHI U CUCTEMBI 0OCCTICUCHUS
0e30macHOCTH

7.3aKk0H paAMOaKTUBHOIO pacnaaa

8.HopmatuBel 6e30macHOCTH MpH paboTe B YCIOBUAX
paauanuu

9.®u3nuecknil U 3HEpreTudeckuil mycku Ob

10.VY nenpHble aKTUBHOCTH PaJOAKTUBHBIX BELIECTB

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 3a4T€HO
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OleHKa "3a4TeH0" BBICTaBISETCS €CIU 3aJJaHue
BBITIOJTHEHO TTPABUJILHO WJIM C HE3HAUYUTEILHBIMU HEJI0UETaMHU

Oyenxa: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. OUeHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/1aHM€ HE BBIMOJIHEHO B OTBEJICHHBIN CPOK WIIA PE3YNIbTAT HE COOTBETCTBYET 3a/IaHUIO0
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KM-4. AkTyaJjibHbIe IP00JIeMbl siIePHOI dHepreTuku. MeToabl U CHCTEMbI

AUATHOCTHKH

@opmbl peasu3anun: bunets (MMCbMEHHBINA OITPOC)

Tun KoHTpoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeieHUsi KOHTPOJILHOro Meponpusitusi: CTyIeHTHI MOTYJYar0T OJIaHK OwiieTa ¢
Bonpocamu. Ha otBerbl Ha Bompockl oTBoauTcs 30 MHHYT 0€3 BO3MOXHOCTH IOJB30BaThCS

BCIIOMOIr'aTCJIbHBIM MaTCpuajioM

KpaTkoe conep:kanue 3a1aHusi:

KoHTponbHas Touka HalpasiieHa Ha IPOBEPKY YMEHHH 110 PACCMOTPEHHOMY pa3feily

KoHTposibHbIEe BONPOCHI/3aJaHUA:

YMers: JEMOHCTPHUPOBATh
MOHMMAaHUE B3aUMOCBS3U  3a7au
oOecrecucHus HaJCKHOCTH,
SKOHOMHUYECKOH 3(H(PEKTUBHOCTH U
MIPOEKTHOTO CpoKa CITYXKOBI
obopynoBanus DY, noBbleHUs
ux 06e301acHOCTH u
ceiicMOCTOMKOCTH ¢ 3ajadyaMu
COBEPIIICHCTBOBAHUSI METOJIOB U
CUCTEM BUOPOAKyCTHUECKOM
JTIMarHOCTHUKU; YIPaBJICHUS
TEXHOJIOTUYECKUMH TPOLECCaMH U
TSDKEJIBIMU aBapUSIMU

1.060cHOBaHUE TPAaBOMEPHOCTH UCTIONb30BAHUS
ANEKTPOAKYCTUYECKUX aHAJOTHH, Ui UCCIEeTOBAHUS
MyJIBCHPYIOIETO MOTOKA 0JHO(A3HOTO U ABYX(Pa3HOTO
TEIIOHOCUTEJS

2.0OcHoBubie 3agaun CKY /]

3.IIpumenenne cucremsl SUS niig usmepeHus
MyJbCalUi 1aBJIeHUs U BUOpaIuii

4.Y1upoleHHas 3JeKTpHUecKas CUCTEMa 3aMEIIeHUS
aKyCTHYECKHX 3JIEMEHTOB MEPBOTO KOHTYpa
IBYXKOHTypHOU ADC

5.0mnpenenenre COOCTBEHHBIX YaCTOT KOJIeOaHMi
naBjieHus Terionocurens (mo ¢popmyne Tomcona)
6.IloueMy npuMeHeHue aKyCTUYECKON MOJIEIIN peakTopa
MO3BOJISIET ONTUMHU3UPOBATH MPOEKTHBIC U
KOHCTPYKTOPCKHE pelieHus?

7.000pyioBaHUE IEPBOTO KOHTYPA SYHEPTOOIOKOB C
peaktopamu BBOP 428

8.Cucremsl 6e3onacHocTd ADC moKoNneHus «3»
9.Manas sinepHas sHepreTuka. OCoOOEHHOCTH
JKCIITyaTalluu ¥ MEePCIeKTUBBI pa3BUTHs. TermnoBas
cxema AIIITY nenokona u3 4-X KOHTYPOB
10.Anroputm pacuera 4acTOThl aKyCTUYECKUX CTOSUHX
BOJTH, T€HEPUPYEMBIX CHCTEMOH, BKITFOUAIOIIEH PeaKkTop
Y TIOJIKITIOYEHHBIE K HEMY MIETJIM NIEPBOTO KOHTYypa

OnucaHue MKaJbI OlleHUBAHUS

Ouyenxa: 3a4TCHO

Onucanue xapakmepucmuku btnoanenus 3nanus; OUeHKa "3a4TeH0" BBICTABISETCS €CIIH 33aIaHNe
BBITIOJIHEHO MPaBUJIIBHO WK C HE3HAUNUTEIbHBIMU HEI0YETaMHU

Ouyenka: HE 3a4TEHO

Onucanue XapakmepucmuKu 6blINOJIHEHUS 3HARUA. OI_ICHKa "He 3a4TEHO" BBICTABIISICTCS CCIU
3aJaHNEC HE BBIITOJITHCHO B OTBGJICHHI:If/i CPOK HJIM pE3YJbTAT HE COOTBECTCTBYCT 3aJaHUTO
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COJIEPKAHUE OLIEHOYHBIX CPEJICTB ITIPOMEXXYTOUYHOM ATTECTAIIUA
7 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 KHHETHKH peakTopa. DPPeKTUBHBIN KOIPPUIHMEHT pa3MHOKEHUS

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 MeponpusiTus npeaycMoTpennsie B BAPCe

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

0C60€HUA 0ucuunﬂunbt

1. Komnerenuus/Muauxarop: M/1-3nk-1 JleMOHCTpUpYeT 3HaHHE NPUHIUIIOB 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 6aIbHO-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 IPaBUJIA SKCIUTyaTallUM PEAKTOPHOM YCTAHOBKH IPHU pabOTe HAa MOITHOCTH
6.MOIIHOCTb 10361 HOHU3UPYIOLIETO U3ITy4eHHs! (IOHATHS, ONPEIETICHUS U €JMHULIBI
U3MEpEHUS)

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

8.0nucaHue TEXHOJIOTHYECKON CXEMbI 3HEPT00JI0KOB ¢ peakTopamu BBOP
9.060cHOBaHME TPABOMEPHOCTH MCIIOIB30BaHUS JIEKTPOAKYCTUUECKUX 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 skcmryaranuu kakux TunoB ADC mpou3BOaUTCs BRIpaOOTKA dIIEKTpUIeCTBa B MUpe?

OTBeETHI:

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

JIOTIOJTHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphI

BepHblii 0TBeT: ATOMHBIE DJIEKTPOCTAHIIUN KIACCHPHUIIUPYIOTCS 0 TUIY ASHCTBYIOLTUX B
HHUX PEaKTOpOB -B0oa0-BOASIHON S3HEPTETUUECKHI peakTOp -JIETKOBOAHBIN peakTop ¢ BOJAOM

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

ra3orpauToBbIi peakTop - PeakTop ¢ TAKeI0BOAHBIM 3aMENIUTENEM U TEIUIOHOCUTEIEM
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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 JIMTEpaTyphl
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 ucye3aeT (IOTJI0MIAeTCs SIAPOM), @ BMECTO Hee MOSBISETCS] HOBast
gacTula b, cocTas siipa U3MEHSETCS: IPOUCXOAUT SJIEPHOE MTPEBpAILICHHE
3.Ilouemy ynaercsi OCylIECTBUTH YIPABISIEMYIO HEMHYIO PEAKLUIO IeJIeHUs?
OTBeThI:
OTBeT 3anuchIBaeTCs B MPOU3BOJIBHOM (POpMe MPH UCIIOIB30BAHUU JICKIIMOHHOTO MaTepuara,
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, IUIOTHOCTH TOTOKA HEUTPOHOB BO3pacTaeT 3a 1 ¢
B 150 pa3 (®/P0) = e5~150. -YnpaBneHue sa1epHbIM peaKTOPOM CTAHOBUTCS BO3MOKHBIM
Onaroapst HATMYHIO 3aI1a3/(bIBAIOIINX HEUTPOHOB. B — 10JIs 3ama3bIBAIOIINX HEHTPOHOB.
XOTsl KOJIMYECTBO TAKUX HEUTPOHOB MaJIO, BPEMS UX BBIXOJA IOCTATOUYHO BEJIHKO.
[I>ToMy 1enHas peakuus AeJeHUS HAa MTHOBEHHbBIX HEUTPOHAX SIBJIETCS 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 UCIIOJIB30BAHUH JIEKIIMOHHOTO MaTepuaia,
JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEpaTyphl
Bepusriii otBet: U3 akra yobiBanust ECB 1151 HyKJIMIOB ¢ MAaCCOBBIMH YUCIIAaMH OOJIBIIIE
niu Mesble 50-60 cnenyet, 4To AJIs AAEpP ¢ MAJIBIMU A SHEPreTHYECKH BBITOJIEH MPOLIECC
CIIMSIHUSL - TEPMOSIIEPHBINA CUHTE3, MPUBOASIIUN K YBETMYEHUIO MACCOBOTO UMCIIA, & JIJIs
anep ¢ 6oabInM A -miporiecc AeieHus. B HacTodiee Bpemst 00a 3Ty npoliecca,
MIPUBOJISALINE K BBIJICICHUIO SHEPTUH, OCYIIIECTBIICHBI, IPUUYEM MTOCIEAHHM JIEKUT B OCHOBE
COBPEMEHHOM AJIEPHON SHEPTETUKH, A TIEPBBIN MCIIONIB3YETCS B TEPMOSAIEPHOM OPYXKHH,
€ro MUpPHOE NIPUMEHEHHE HaXOJUTCS B CTaJJUU OCBOEHUS. Y CTOMYNBOCTH siIEp
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
CTaHOBHTCA BCE 00Jiee 3aMETHBIM JIEKTPOCTaTHUECKOE OTTATKHUBAHUE MEKIY MPOTOHAMH,
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 PaBHOM 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 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 3aMEIUIMTEN U TEIIOHOCUTENA. B ciiencTBun
3TOTO, P OJAWHAKOBON MOIIIHOCTH, pa3Mepbl peakTopa OyAyT MEHBbIIIE
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

Bepnbslii otBeT: Eciu paccMoTpeTs rpaduk 3aBUCUMOCTH CPEIHEN yIeIbHON IHEPTUU
(EcB) cBsI31 HyKJIOHA OT MAacCOBOT'O YHCJIa, TO MOKHO YBHJIeTh (pakT yObiBanus EcB s
HYKJIHJIOB C MAaCCOBBIMH YUCJIaMU OOJIbIIIe Wik MeHbIe 50-60 crnemayeT, 94To ISt siiep ¢
MaJIbIMU A 3HEPreTUYECKH BBITOJIEH IIPOLIECC CIAUSHUS - TEPMOSIEPHBIN CUHTES,
MPUBOJALINMI K YBEIMUEHUIO MacCOBOTO YHUCIIA, a U1 siep ¢ OoybluM A -mporiiecc
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 MpeBpalatoTcs B 0osee jgerkue 1 Hao0opoT. I1oCKoIbKyY SHEpIrHsl 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 COTIPOBOYKAATHCS BbIACIEHUEM CBOOOIHOM 3HEPTUn

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 IIpE€ — 3TO DHEPIHS
CBSI3M fJIpa, OHa paBHa padoTe, KOTOPYI0 HEOOXOIMMO COBEPILUTh, YTOOBI pa3/IENUTh SJIpO
Ha COCTaBJISIIOLINE €0 HYKJIIOHBI UJIM, UHA4Ye TOBOPSI, paBHA DHEPIMH, KOTOPAsk BBLIEISETCS
Ipu 00pa30BaHUU SApa U3 OTIEIbHBIX HYKIOHOB. DHEPrus Mopora JIeJIeHHs - SHEPrust
J0CTaTOYHas, U1 TOTO YTOOBI PO aTOMa Hayayo Aenuthbes. [ nenenus sapa
HE00X0IMMO K HEMY MOJBECTH SHEPTHI0 HE HUKE SHEPTUU 1Opora JIeIeHUs

8.Bupl painoakTUBHOTO pacnaia U paJuoaKTUBHBIE CEMEICTBA:
OtBerTsI:

OTBer 3amuchIBaeTCs B MPOU3BOJIbHOM (hopMe NMPH HCIOIB30BAHUH JIEKLIMOHHOTO MaTepualla,

JTIOTIOJTHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepnplii otBeT: [locnenoBaTebHOCTh paAMOAKTUBHBIX PACa 0B, B KOTOPOM T04epHUE
s1pa HyKJIMJIOB, MTOJIYYaroIrecs B pe3yabTaTe NPeabIAYIIErO pacnaaa, SBiIsoTCs
MaTEPUHCKUMH sJIpaMH HYKJIMJIOB JJIs IOCIEAYIOLIETO pacnaaa. Jra
MOCJIeI0BATEIbHOCTD, Ha3bIBa€Mas PaJiMOaKTUBHBIM CEMEUCTBOM WU PSJIOM,
3aKaHYMBAETCS MOJyYEHUEM YCTOMUUBOTO siipa. PaninoakTuBHEIN 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-pacnajga U3 paJuoakTUBHOTO Ipa CaMONPOU3BOJIBHO UCITYCKAIOTCS MO0
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a51eKTpoH (B—pacnan), 1100 mo3uTpoH (B+-pacnan), KOTOpbIe BOSHUKAIOT
HETIOCPEICTBEHHO B MOMEHT pacmaja (B siApe ux HeT). TpeTbuM BUIOM -pacmana
SIBJISIETCS 3aXBaT SJIPOM 3JIEKTPOHA U3 AJIEKTPOHHOM 000JI0YKH CBOETO aToMa (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 U3MEHsAETCA HYKIIOHHBIA cOCTaB sapa. [IpakTudecku Bce nouepHue sapa
(TIpoayKTHI - ¥ B- pacmaja) UCITYCKAIOT Y-KBAHTHI, TAaK KaK OHU 00pa3yroTCs OOBIYHO B
BO30YKJIEHHOM COCTOSIHUM. DHEPI'Hs Y-KBAaHTOB I10CJIE (i-pacria/ia B OCHOBHOM HE
npesbiaer 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) PainoakTUBHEIN pacnaj ¢ BBUIETOM HYKJIOHOB
SBIISICTCS COMYTCTBYIOIIUM TporeccoM. [locne B-pacnana gouepHee SApo HHOTAA
o0OpasyeTcsi B TaKOM CHJIbHOBO30Y>KJICHHOM COCTOSIHUH, YTO dHEprus Bo3OyxaeHus (8—11
M>5B) npeBbliiaeT 3HEPIrHIO CBSI3U HYKJIOHA B sizipe. [103TOMy porcxXoauT UCTyCKaHUE U3
JIOUEPHETO s/Ipa HE Y-KBAHTA, @ HyKJIOHA, KOTOPBII B 3TOM CJIy4yae Ha3bIBAIOT
3aras/bIBaoLIIM

9.CocraBnstouiue 3Hepruu, BhLACIAIONICICS IPpU IeJIeHUU Sapa?
OTBeThI:

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

JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepnsriii otet: Ilonnas sueprus aenenus (203 MaB) coctout u3: 1. Kunernueckas
SHEPrUsl OCKOJKOB JAEJIeHUs; 2. DHEprus MIHOBEHHOT0 y-u3iyuenus; 3. Kunernueckas
SHEPTrUsi HEUTPOHOB AeneHust; 4. DHeprus B-U3TydeHHs] OCKOJIKOB U MTPOJYKTOB UX
pacniana; 5. DHeprus y-u3Jy4eHHs ¥ MPOAYKTOB UX pacnaaa; 6. DJHeprusi aHTUHEHTPUHO

10.0Opranst CY3 1 ux OCHOBHBIEC (DYHKIUU:
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, yCK-OCTaHOBKA, PETyJIUPOBAHNE MOILITHOCTH PEAKTOpa MPHU MaJIbIX-
OBICTPBIX OTKJIIOHEHHUSAX OT KpuTHUHOCTH). KoMrieHcHupytolye (KoMreHcamust n30bITOuHON
PEaKTUBHOCTH)

II. Onucanue wikanvl oueHuganus

Ouenka: 5
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu eblnoaineHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOTO"
ypoBHsL. OTBETHI JaHBI BEPHO, YETKO CPOPMYINPOBAHHBIE OCOOEHHOCTH MPAKTUYECKUX PEIICHHH

Ouyenka: 4
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

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 65
Onucanue xapaxmepucmuxu vinoineHus sHanus: Paborta BeIMOTHEHA B paMKax "MoporoBoro"”
ypoBHs. OCHOBHAS YacTh 3a/IaHUS BBITIOJTHEHA BEPHO

Oyenka: 2
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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 cOOTBETCTBUU ¢ IlomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «M3OW» Ha ocCHOBaHWU 3a4€THOM M 3K3aMEHAIIMOHHON COCTABJISIIOLINX
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