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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 SKOHOMHYECKON A(PPEKTUBHOCTH
NI-3 leMOHCTpUpYET 3HAHUE MIPUHITUIIOB ACHCTBUSA, KOHCTPYKIIUN U PEKUMOB pabOTHI
SJIEPHBIX SHEPTETUYECKUX YCTAHOBOK

N BKJIFOYACT:
AJIS TEKYIEro KOHTPOJIA YCIIEBAEMOCTH

®dopma peanuzanuu: buneTsl (MMCEMEHHBIN OTIPOC)
1. AkTyanbHbIe TPOOIEMBI SIEPHOM SHEPreTUKU. MeTO/Ibl U CUCTEMBI IMarHOCTUKH
(KonTpoawsHas pabora)

Popma peanusanuu: ITncemenHas pabora
1. MeTosl pacueTa HEUTPOHHO - pusnueckux napameTpoB (KonrponsHas padorta)
2. IIpou3BOICTBO TEIJIOBOU U AJEKTPUUECKOM sHepruu DY, ynpaBieHHe peakTOPOM.
[Tepcnextusl A9 B XXI Beke (KonTpoibpHas pabora)
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

CpasuutenbHblil 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 | IOHATHS, ONPECIICHUS U peaktopom. [lepcniextussl 513 B XXI Beke (KonTposibpHas pabora)

JICHCTBHsI, KOHCTPYKLUMH U
PEKUMOB pabOThI SIIEPHBIX
OYHEPreTUYECKUX YCTAHOBOK

€IMHUIIBI H3MEPCHUS,
HCIOJIb3yEMbIC B
JO3UMETPUHU
MOHU3UPYIOUINX U3Ty4eHU I
MIPUHIIMITBI TIPOIIECCOB:
MIPOU3BO/ICTBA TETIIOBOM U
JJIEKTPUYECKOM SJHEPTUU Ha
ADY, ynpaBieHus saepHbIM
peakTopoM, BBOJIa M BBIBOJA
13 SKCILTyaTaluu u
JTUKBUJAIUN YHEProOIOKa
YMeTs:

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

3¢ HEeKTHBHOCTH U
MPOEKTHOTO CPOKa CITYKOBI
obopynoanus S0V,
TTOBBIIICHUS HX
0€30MacHOCTH U
CEHCMOCTOMKOCTH C

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)




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

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




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. [Ipou3BOaCTBO 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 npoBegeHHs] KOHTPOJIbHOro Meponpusitusi: CTyIeHTbl IOJy4aroT 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 3HAHUM 110 pPacCMOTPECHHOMY 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 ¢ TAKEI0BOHBIM 3aMENIUTEIIEM 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
BO3JICUCTBYIONICH U BBIJEIIONIEHCS YacTHIl (a, b).

- Ecniu oHu coBnazaror (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 (®/P0) = 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 HenHas peakuus AeJ€HUS HAa MTHOBEHHbIX
HEUTPOHAX SABIJISIETCS] HEYTIPABIIIEMOM, a TAKXKE CpeJIHEe
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 Ooubie nin MeHbine 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
BBIJIEJICHUIO DHEPTHH, OCYIIECTBIIEHBI, 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 - otHOIICHWS YKCeNl HEUTPOHOB U TIPOTOHOB.
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 HYyKIuao0B (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
JIEJICHUS 7P MOKHO OTCTYIIUTD, MOJIYYUB IPU ITOM
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

6.0pranbl CY3 1 uX OCHOBHbIE (PYHKIIMH:

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

7.CocTaBisIonIe SHEPTuH, BBLIEISIIOIIEHCS 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] OCKOJIKOB U MPOAYKTOB 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 ToUuepHHe A]Ipa HYKIUI0B, MOTyYarolIrecs B
pe3yJibTaTe NpeblIyLIEro pacaia, BisoTCs
MaTEPUHCKUMH SIpaMH HYKJIHJIOB JJIsl TOCIEAYIOLIETO
pacnaza. 3Ta Mocie10BaTeIbHOCTh, Ha3blBaeMas
PaZOAaKTUBHBIM CEMEWCTBOM WU PSIIOM, 3aKaHYHBACTCS
IIOJIyYEHUEM YyCTOMUMBOTIO SApa.

PanuoakTuBHBIN pacnaj saep pasiensercs Ha
CIIEyIOIlKe BUBL: O-pacmaj; B-pacnaj; y-u3j1y4eHueE;
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
SIIPOM JIEKTPOHA U3 3JIEKTPOHHOM 000JI0YKH CBOETO
aToma (e-3axBar).

3) B nporecce y-u3nyueHus pauoaKTUBHOE PO
CaMONPOM3BOJILHO NEPEXOAUT U3 BO30YKAEHHOTO
COCTOSIHUSI B MEHE€e BO30YKIEHHOE WJIM OCHOBHOE
cocrosiHue. M3irydeHune y-KBaHTOB SIBJISIETCS OCHOBHBIM
MIPOLIECCOM 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 M»B, a mocne B-pacnana
cocrasiseT 2 - 2,5 MaB. Takoe y-uznydenue
MIPE/ICTaBISIET OCHOBHYIO PaIMAallMOHHYIO OMAaCHOCTh 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 cBs3U
HYKJIOHA B siipe. [10aTOMy MpOMCXOAUT UCITYCKAHUE U3
JIOYEPHETO spa HE Y-KBAHTAa, a HyKJIOHA, KOTOPBI B
3TOM CiIy4ae Ha3bIBaIOT 3aIa3/bIBAIOLIIM

9.OHeprus cBsI3U U 3HEPTUs Opora AeIeHUs?

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




KOTOPYIO HEOOXOIMMO COBEPIINUTD, YTOOBI pa3ACIIUTh
SIIPO Ha COCTABIISIONINE €T0 HYKJIOHBI WJIH, HHAYE
rOBOps1, paBHA YHEPTUHU, KOTOPAsI BBIIEISAETCS IPU
0o0pa30oBaHUM siipa U3 OTACIbHBIX HYKIIOHOB.

DHeprus nopora JIeJIeHus - SHEPrus JOCTaTOYHAas, 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 TSHKEITOBOIHBIX M TPadUTOBBIX
PEaKTOPOB ropa3io OOJbIIE IO CPABHEHHIO C
peaKkTopamu C JIETKOBOJHBIM 3aMEJUIUTENIEM IIPU PABHOM
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 BBICOKOM 3aMeIIIoei
CIOCOOHOCTBIO. ITO €€ CBOMCTBO MO3BOJISCT MOTYyYUTh
SIIEPHBIC PEaKTOPBI IOCTATOYHO MaJIbIX pa3MEpPOB Ha
TEIUIOBBIX HEUTPOHAX C BOJIOM B KAUECTBE 3aMEIJIATEIIS
1 TEIJIOHOCUTENS. B ciecTBum 3TOT0, MPU 0JIMHAKOBOM
MOIIHOCTH, Pa3Mepbl peakTopa OyyT MEHbIIIE
11.Ilouemy MakCUMyM B KpUBOMU y/I€IbHON 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 HyKIUI0B C MACCOBBIMU YHMCIaMU OOJIbILE HITH
menbiie 50-60 ciemyer, 4To AJIS SAEP C MAIBIMU A
JHEPIreTUYECKU BBINOJICH IPOLECC CIUSIHUA -
TEPMOSIACPHBIN CUHTE3, TPUBOASAIIMNI K YBEIINUEHHIO
MaccoBOT0 YHCa, a s a1ep ¢ OoIbIIKUM A -Tiporiecc
nenenus. CooTBETCTBEHHO Ha rpaduKe y Hac cieBa
IIPOLIECCH] XapaKTEepHBbIE AJIs JIETKUX SAEP, a CIIpaBa JUIst
TsKeNbIX. MIcXo1 U3 3T0r0, moJIy4aeTcs, 4To B TOUKE
MaKCHUMyMa TsDKeJIble sijpa MpeBpaliaTcs B 6onee
nerkue 1 Hao00poT. I10CKONbKY PHEPTrUsl CBS3U Aapa -
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9TO DHEPTHS, BBIACIISAIONIASCS IPU ero 00pa30BaHUM M3
MIPOTOHOB U HEUTPOHOB, IPEBPAIICHHUE TSHKEIIOTO 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

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJILIITMHCTBO BOIIPOCOB PACKPBITO

Oyenka: 3

Huoicnuti nopoe evinonnenus 3a0anus 6 npoyenmax. 55
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHu€e PEUMYILIECTBEHHO BHIIIOJIHEHO

KM-2. MeToabl pacyeTa HeHTPOHHO - GU3NYECKUX IapaMeTPOB

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHOro Meponpusitusi: KonrpossHas padora

Bec konTposbHOro Mmeponpustusi B BPC: 25

IIpoueaypa npoBedeHHs] KOHTPOJIbHOro Meponpusitusi: CTyIeHTbl IOJydyaroT OJIaHK ¢
Borpocamu. Ha oTBeTrhl Ha Bompockl otBoautTcs 30 MHHYT 0€3 BO3MOXKHOCTH IOJIH30BATHCA

BCIIOMOI'aTCJIbHBIM MaTepuajiomMm

KpaTKOC CoAcpiKaHUuE 3alaHUA:

KOHTpOJ’IBHaSI TOYKa HallpaBJICHA Ha MIPOBEPKY 3HAHMH I10 pPacCMOTPCHHOMY pa3acily

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3HaTh: IPUHLMIBI  IPOLECCOB:
MPOU3BOACTBA TETIOBOM 51
AIIEKTpUYECKON 3Hepruu Ha SOV,
yIpaBiICHUS SAEPHBIM PEAKTOPOM,
BBOJIAa ¥ BBIBOJIA M3 JKCILTyaTalluu
Y JIMKBHUJIAIIMHA SHEPTO0JI0Ka

1.IlpuBeanTe OCHOBHBIE MPaBUIIA IKCIITyaTaIlluU
PEaKTOPHOM YCTaHOBKH MPHU paboTe Ha MOIIHOCTH.
Ortgert: IIpu pabote sHEprobOI0Ka HA MOIIIHOCTH JOJIKHBI
OBITH 0OECTICUEHBI:

* HaJieXkHast 1 6e3omacHas paboTta Bcero 000py10BaHuUs;
* BBINOJTHEHUE TpadriKa HArPy3KH;

* ONTUMAJILHOE HCIIOIH30BAHHUE TOTLIINBA;

* paborocnocobnocts TBC.

PeakTopHas ycTaHOBKa, BKIIIOUAIOIIas B ce0sl SAEPHBII
peakTop, KOHTYPBI OTBOA TETIa OT HETO,
MaporeHepaTophl, UX BCIIOMOTATENIbHBIE CUCTEMBI, a
TaK)K€ CUCTEMY YIPABIICHUSI U 3AIUTHI, JOJKHBI
IKCILTyaTUPOBATHCS B COOTBETCTBUU C TPEOOBAHUSMU
"O6mux moJioxkeHui odecneuenus oesomacaoctu AC",
MpaBUJI SAEPHOM, paIHAlMOHHOM, TEXHUYECKOU U
WH)XEHEPHOU 0€30MMacCHOCTH, a TAKKE TEXHOJIOTHIECKOTO
permameHTa.

Bce pesepBHBIEC CHCTEMBI M arperarbl P SKCIUTyaTalluu
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9HEpro0I0Ka aTOMHON CTAHIIMU JOJHKHBI HAXOAUTHCS B
COCTOSIHUM TOTOBHOCTH K paboTe U, eClu 3TO
MIPEIyCMOTPEHO IPOEKTOM, — K aBTOMATHUYECKOMY
BKJIFOUEHUIO

2.0nucanue o00opyIoBaHUs IEPBOrO KOHTYpa
9HEproOI0KOB ¢ peakTropamu BBOP.

OtBert: [lepBblil KOHTYp — paauOaKTUBHBIA. OH
BKJIFOYAeT B ce0s1 peakTop Tuna BBOP u
HUPKYJISIUOHHBIE eTNU oxynaxaeHus. Kaxnas neris
COJICPKUT TJIaBHBIN UPKYJIsiiinoHHbINA Hacoc (I'L[H),
naporerepaTtop. K oHo# n3 HIUPKYISAIUOHHBIX [1E€TENb
IIEPBOr0 KOHTYpA MOJCOEINHEH KOMIIEHCATOP JaBJICHHU,
C MIOMOIIIBIO KOTOPOTO B KOHTYpPE MOAIEP>KUBACTCS
3aJlaHHOE JJaBJICHUE BOJIbI, SIBIISIOIIEHCS B PEAKTOPE
OJTHOBPEMEHHO U TEIJIOHOCUTEJIEM U 3aMEeTUTENIEM
HeiitpoHoB. Ha sHepro6iokax ¢ peakropom BBOP-440
HMMeeTcCs Mo 6 HUPKYISALUOHHBIX MeTeNb, Ha YHEProdyIoKe
¢ peaktopom BBOP-1000-4 mupKysinoHHbIEC TIETIIH.
[TaporenepaTop sABISICTCS OOIUM 000PYIOBAHUEM IS
MIEPOBOT0 ¥ BTOPOTO KOHTYpPOB. B HeM TerioBas
SHEprus, BeIpaboTaHHAs B PEaKTOpPE, OT IIEPBOTO
KOHTYpa uepe3 TeI1000MeHHbIe TPYOKH mepeaaercs
BTOPOMY KOHTYpY.

CucremMa NOJIUTKU MEPBOro KOHTYpa 0OecreuynBaeT
10JJayy MUTATEIbHOW BOJIbI B IIaBHBIA LIUPKYJISIHUOHHBINA
KOHTYp 715l HOJAepKaHUs 3aJaHHOTO YPOBHSI
TEIUIOHOCUTENS B KOMIIEHcaTope AaBiieHus. OHa
BO3BpalllaeT BOJly, OTOMpPAaeMyI0 U3 KOHTYpa Ha OUUCTKY,
OCYILIECTBIISIET 3aII0JHEHUS TIEPOBOT0 KOHTYpa BOJIOM,
o0ecreyrBaeT MojiepKaHue JaBJIeHUs B IEPBOM
KOHTYpE B aBapUHUHBIX CUTYallUSAX, CBI3aHHBIX C
NaJIeHUEeM JaByieHus (pa3pbiB TpyOOIpoBO/a,
00ecTOYMBaHUE CTAHLIUU U T]T), KOMIIEHCUPYET pacxo/[q
OpPraHU30BAHHBIX TPOTEUYEK U3 KOHTYPA, a TAKKE MAJIBIX
aBapUMHBIX

3.Hakorienne TepMOycTaaoCTHOM MOBPEXKIAEMOCTH.
Ortgert: Ilpu Bo3aeiicTBUM IEpEMEHHBIX TEMITEPATYPHBIX
HaIpsDKEHNI B METAJIJIE KOPITyca peakTopa
MaporeHepaTopOB MPOUCXOAUT HAKOIJIEHUE
TEPMOYCTAJIOCTHON MOBpekaaeMocTu. Yem Gosbie
HaIpsHKEHUS, TEM MEHbIIE T0IyCTUMOE YUCIIO IIUKIIOB
M3MEHEHMH 32 CPOK CITYKObI Kopiyca. AMIUTUTYa
HaIpsLKEHUHN onpesieNnsieTcsl TeMIepaTypoi Kopiryca u
CKOpPOCTBIO €€ U3MEHEHMS. TBAbI BeIAEp)KUBaOT S00—
600 UKIIOB U3BMEHEHUS MOIIHOCTH CO CKOPOCTBIO OT
0.3—0.8 %/mun 10 2—3 %/MUH TP JTOKATEHOM
W3MEHEHUH yJeNbHbIX Harpy30kK oT 280 1o 690 Br/cwm.
J1i1st TOro 4ToOBI HE JOMYCTUTh HAKOIUIEHUE
TEPMOYCTAJIOCTHOM MOBPEKIAEMOCTH BbI3BAHHBIX
ManouukiIoBbIMA TEPMUYECKUMU HANPSIKEHUSIMU B
3JIeMEHTaxX KOHCTpYKIMU peakTopa BBOP u
NaporeHepaTOpPOB OTPAaHUUMBAIOT CKOPOCTH ITycKa OJ0Ka
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C OCTaHOBOM Ha HOYb MJIM Ha BBIXOJHBIE JHU U C TIOJHBIM
WJIM YaCTUYHBIM pacXojiakuBaHueM. B aTom ciydae
CKOPOCTh MPOTpeBa KopIryca peakTopa
pernamenTupoBaHna 3HaueHueM 0.3 K/mun. Ecnu
TpeOOBaHME MOJHOTO OCTaHOBA dHeprodaoka ADC
3aMEHUTh YMEPEHHBIM CHU)KEHUEM HAarpy3Ku B HOUHBIC
4ackl ¥ BbIxoaHbIe THU HA 25—30 % co ckopocThio 10 1
%/MWH, TO OTPAaHUYEHUS 110 YCIOBUSIM
TEPMOLUKINYECKONU MTPOYHOCTHU CYIIECTBEHHO
ociadnAroTCs

4.Ha3HaueHue CUCTEMbI MOJIUTKU IEPBOro KOHTYypa
OtBet: ' 1aBHOE Ha3HAYEHME CUCTEMBI TOANIUTKH
MIEPBOr0 KOHTYpa — 3TO 00ECIeYUTh MoAauy
MMUTATEIBLHON BOJIbI B IVIABHBIMA LHUPKYJIALMOHHBIA KOHTYD
JUISL TIO/JIePKaHus 3aJaHHOTO YPOBHS TETUIOHOCUTEIS B
KOMIIEHCATOPE JIaBJICHMUSL.

JlanHast cuctemMa BO3BpalllaeT BOy, OTOMpaeMylo 13
KOHTYpa Ha OYUCTKY, OCYILECTBIISET 3all0JHEHHE
MEPBOTO KOHTYpa BOIOH, 00ecrieunBaeT moiaep kanme
JIaBJICHUS B IIEPBOM KOHTYpE B aBapUMHBIX CUTYaIUsAX,
CBSI3aHHBIX C [IQJICHUEM JaBJICHUS, KOMIECHCUPYET
pacxoj OpraHu30BaHHBIX MPOTEUEK U3 KOHTYpPA, a TAKKe
MaJIbIX aBAPUHUHBIX

5.0cHOBHBIE TapaMEeTPhI U 1eNeBble nokazarenn ADC-
2006

Otser:

-Homunanbnas snexrpuyeckas momrHocts ADC-2006 -
1200 MBrT (6pyTT0);

-IIpoexTHBIN CPOK CIYX OBl OCHOBHOTO 000PY10BaHUSI—
60 ner;

-KoapduimeHT TeXHUYeCKOro NCIOIb30BaAHNUS,
ycpenHeHHbIH 3a Bech Cpok ciyk0b1 ADC — 92%;
-I'omoBo# ko3 PUIMEHT UCTIOIB30BaHUS
YCTaHOBJIEHHON MOIIIHOCTH, YCPEIHEHHBIN 3a BECh CPOK
ciry 061 ADC — 90%);

-JlmuTenpHOCT MEXIEpErpy304HOro nepuoja — 1o 24
MECSIEB;

-TpeboBanusi K MAHEBPEHHBIM XapaKTEPUCTUKAM
sHeproobsioka — B coorBeTcTBUU ¢ EUR

6.Mepsl o0ecrieueHHst 3alUThl U COXPAaHEHUS

s dextuBHOCTH OGaphepoB bH-600

Ortser:

. BBIOOD OJ1aronpusATHON MIIOMIAAKU C HEBBICOKOU
CeMCMUYHOCTBIO B COOTBETCTBUU C TPEOOBAHUSIMHU
HOPMATHBHBIX JOKYMEHTOB;

. HCII0JIb30BAHNE U PA3BUTHE BHYTPEHHE IPUCYILUX
peakTopy Ha OBICTPBIX HEUTPOHAX CBOMCTB
0€30IaCHOCTH U €T0 CaMO3aIIMTHI 3 CUET MACCUBHBIX
CPEICTB, OTPULIATEIBHBIX BO BCEX pexkuMax 3PHeKToB
PEaKTUBHOCTH, HU3KOW U30BITOYHON pEaKTUBHOCTH,
OTCYTCTBHSI JIOKAIbHBIX KPUTUYHOCTEHN, CIIOCOOHOCTH
CVY3 obecnieunBaTh MPUBEICHUE PEAKTOPA B

13




MOJAKPUTHUYECKOE COCTOSTHUE U MOJIEP’KaHUE €r0 B 3TOM
COCTOSIHUH BO BCEX PEXKHMMAaX, IPOCTOTHI B YIPABICHUN
PEaKToOpoOM, HHTErpaIbHONH KOMIIOHOBKU PEaKTOpa,
BBICOKOH TEIUIOBOM MHEPIMH 1 U 2 KOHTYPOB U
OCYIIIECTBUMOCTH PEXHMOB €CTECTBEHHON UPKYIISIUU
TETJIOHOCHUTEIS B HUX;

. obecrnieueHre TpeOyeMoro KayecTBa CUCTEM,
BaXXHBIX JJIs1 0€30MaCHOCTH, Ha BCEX ATAIax KU3HEHHOTO
LIMKJIa YDHEPTro0JIOKa;

. MIPUMEHEHHE CHUCTEM 0€30MacHOCTH, TOCTPOSHHBIX
Ha OCHOBE MPUHLHUIIOB Pe3ePBUPOBAHUS, HE3aBUCUMOCTH,
€IMHUYHOTO OTKa3a;

MIPUMEHEHHE CPEJICTB AUArHOCTUPOBAHUS NePEKTOB
000pyI0BaHUS M OTKJIIOHEHUH peXUMa UX pabOThI OT
HOPMaJIbHOTO

7.1lepexoHbIE PEKUMBI SHEPTOOJIIOKOB

Otser:

-MensieHHbIe U OBICTPBIC U3MEHEHHUS MOIITHOCTH

B nporiecce skcrmyaTanuy BOHUKAIOT CUTYAIHH,
CBSI3aHHBIE C MIEPEXO0I0M PHEPro0JIOKa OT OJHOTO YPOBHS
MOIITHOCTH K JIPYTOMY.

-MeneHHble U3MEHEHUS MOIITHOCTH, IPOUCXOIAIINE 32
MepUOJT BPEMEHH, U3MEpSIeMblii MUHYTaMH U OoJiee,
Yaiile BCEro CBsA3aHbI C y4acTueM OJI0Ka B
peryaupoBaHuy rpaduKa Harpy30K B SHEPrOCHUCTEME
(Hampumep, pa3rpy3ka 6J10Ka B IEpUO/ MaBOAKA, KOTAa
nenecoodpasno ucrosb3oBanue [IC ¢ MaKCUMaTBHON
MOIIHOCTBIO, pa3rpy3ka Ha HOYb, HA BBIXOJIHBIEC U
Mpa3IHAYHBIC IHU U Jp.); C Pa3rpy3Koil sHeprodIoka
MIEPCOHAJIOM MPU HEUCIPABHOCTAX YacTU
BCIIOMOTaTEJIbHOTO 000PY/10BaHUSI.

-IIpuyrHBI OBICTPHIX U3MEHEHUN MOIIIHOCTH — 3TO
OTKITIOYECHHUE OT CETH JIEKTPUIECKUX TEHEPATOPOB,
MIPUBOJIAIIEE K MOJTHOMY OCTAaHOBY MJIM YaCTUYHOU
pasrpyske; ydgacTre 0JIoKa B IEPBHYHOM PETrYITHPOBAHUHT
Y4acTOTHI U IPOTUBOABAPUHHOM YIIPABIECHUU
SHEPrOCUCTEMOM U TIp.

HMeHHO B MepexoAHbIX PEKUMaX Yallle BCETO BOSHUKAET
MPEBBIMICHUS TEMH WM WHBIMH TEXHOJIOTUICCKIMH
napaMeTpamu MpeAeNbHbIX JOMYCTUMBIX 3HAYCHHH,
OTIpeAEIAIOIUX HaEKHOCTh U 0€30IaCHOCTh
9HEpProOIoKa.

-J11st mpeoTBpaIeHHst ATOTO B PsJIe CITy4acB
MIPUXOJAUTCS U3MEHSTH CTPYKTYPY TEIIJIOBON CXEMBI.
[Tpu mepexoaHBIX PeKUMaX MPOIECC N3MEHEHHS
TEXHOJIOTUYECKUX MAapaMEeTPOB COMPOBOXKIACTCS
paboToii cHCTEMBI aBTOMAaTHYECKOTO YIIPaBJICHUS U
3alUThI SHEProOsIoKa. ABTOMATHKa B OOJIbIIEH Mepe
BJIHSIET Ha XapaKTep MEPEXOIHBIX MPOIIECCOB.

[Tpu u3meHeHnn pexxuma paboThl peakTOPOB,
MaporeHepaTopoB, TYpOUH U Ipyroro o00pyA0BaHUS
9HEpPro6J0Ka MEHSIOTCS apaMeTphbl padoyuX MPOIECCOB
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B HUX, BCJIICTBUE YET0 MEHSETCS TEMIIepaTypHOe
COCTOSIHME Hanbosee OTBETCTBEHHBIX 3JIEMEHTOB
(kopmycoB, maTpyOKoOB, (pJIaHIIEBBIX COCTUHECHHM,
POTOPOB TypOMH U Jp.)

OTO NPUBOAUT K TEMIIEpAaTypHbIM Jiedopmanusm. 13-3a
9TOTrO MPUXOAUTCA BO MHOTMX CIIy4asX OrpaHUYUBATh
CKOpOCTH Iepexo0/ia OT OJHOI0 peXXHUMa K APYyroMy
8.ABapHilHblE CUTYallUU U aBApUITHBIE PEKUMBI
Otger:

ABapueil Ha3bIBaIOT HENIPEIBUIECHHBIN CIIy4aid,
BbI3BaHHBII HEHCIPABHOCTBIO 000OPYAOBAaHUS WU
HapyLIEHUEM HOPMaJIbHOI'O X0/1a TEXHOJIOTUYECKOTO
polecca, KOTOPbI CO3/1aeT NOBBIIIEHHYIO OIACHOCTh
JUISL TFOJIEW M OKPY’KAKOLIEH CPEelIbl.

OcHoBHbIMU NPUYUHAMU ABAPUTE MO2YM ObIMD .

* IIOTEPsI TEIJIOHOCUTEIS B pe3y/bTaTe pa3pbiBa
TpyOONpPOBO/a COOTBETCTBYIOILETO KOHTYPA;

* IOBPEXKICHUE TETIJIOBBIIEIIAIONINX 3JIEMEHTOB B
pe3yJsibTare ObICTPOro BO3PACTAHUS MOIIHOCTH PEAKTOPA;
* MEXaHWYECKHE OBPEKICHHUS (B pe3yibTaTe B3pbIBa)
CHCTEM BOJOCHAOKCHUS,;

* pa3pbIB TPYOOIIPOBOJIa KOHTYpa pabouero rena.
Haubonee onacHa aBapusi ¢ pa3pymeHHeM aKTHBHON
30HBI, IPY KOTOPOH MPOUCXOUT MACCOBBIN BBIOPOC
PaZMOaKTUBHBIX BELIECTB BO BHEUIHIOIO CPELY.

ITo TexHMYECKUM IPUYMHAM BOZHUKHOBEHMSI aBapUU
MO/IPA3EIIAIOTCS Ha IPOEKTHBIE U 3aIIPOECKTHBIE.
3anpoeKTHON Ha3bIBAIOT aBapUI0, pa3BUTHE KOTOPOU

OTKJIOHSIETCS] OT BO3MOKHBIX IPOEKTHBIX aBapuil u
obecrieyeHre 6€30MacHOCTH IPU KOTOPOH He
MIPEeyCMOTPEHO POEKTOM. Takue aBapuu CBA3aHbI
TJIaBHBIM 00pa3oM ¢ pacilIaBIeHHEM TOILIMBA B PEAKTOpPe
[TepBblil ypOBEHB 3aIIUTHI — KAYE€CTBEHHO
BBINIOJHEHHBIN IPoeKT ADC, B KOTOPOM BCE ITPOEKTHBIE
pelieHrs 000CHOBaHbI M 00J1aat0T ONPeIeIeHHON
CTETIEHbI0 KOHCEPBATUBHOCTH 110 YCIIOBUSAM
6e3onacHocTH. [Ipu BeneHUN TEXHOIOTUYECKOTO
npoliecca nepBblid ypoBEHb 00ECTIEYMBAETCS 3a CUET
noajepkanus pabounx napamerpoB ADC B 3aJJaHHBIX
IIPOEKTHBIX IIpeeax.

Bropsim yposaeM 3amutel ADC sBisieTcs odoecrieueHue
TOTOBHOCTH 00OPYJOBAaHUS M CUCTEM, BaXKHBIX JUIS
0€30MMaCHOCTH CTAaHIUH, TyTEM BBISIBIICHUS U YCTpaHEHUs
0TKa30B. TeXHMYECKH OH OCHOBAH Ha Ha/IEKHOM
pe3epBUpOBaHUU 000PYIOBaHUS U CUCTEM U HAJIMYHUH B
MIPOEKTE JUArHOCTUUECKUX CUCTEM JJIs1 KOHTPOJIS

COCTOSIHUS DJIEMEHTOB U 000pYyI0BaHUSI.

Tpetuit ypoBens 3amutel ADC obecrieunBaeTcs
WHXEHEPHBIMH cHcTeMaMH 0€3011acHOCTH,
IIPELYyCMOTPEHHBIMU B IIpoekTe. OH HaIpaBJIeH Ha
MpeIOTBpALlEHUE NTepepacTaHusl OTKIIOHEHUH OT
PEKUMOB HOPMAJIbHOW PabOThI B IPOEKTHHIE aBAPHH, a
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IIPOEKTHBIX aBAPUI — B TSKEINBIE 3aIIPOEKTHBIC aBAPUU.
OCHOBHBIMU 337JauaMy Ha 3TOM YPOBHE 3aLUThI
SBJIAIOTCS: aBAPUHHBIA OCTAaHOB PEAKTOPA U NIEPEBOJ €TO
B TITy0OOKO MOAKPUTUYHOE COCTOSIHUE; OOecTIeYeHNe
OTBOJia TEIJIOTHI OT AKTUBHOM 30HBI pEaKkTOpa ¢
IIOMOLUIBIO CHEIUAIbHBIX CUCTEM;

YeTrBepThlii ypoBeHb 3auThl ADC — ynpaBieHue
aBapusMHU. DTOT YPOBEHb 00ECIIEUMBACTCS 3apaHee
3aIJIaHUPOBAHHBIMU U OTPA00TaHHBIMU MEPOIIPUITUAMU
10 YIPABJIEHUIO XOJIOM Pa3BUTHUs 3alIPOECKTHBIX aBaApUH.
MeponpusTust BKIIOYAIOT B ce0s Mo AepKaHe
paboTOCIOCOOHOTO COCTOSIHUS CUCTEM JIOKATTU3AIHH
PaZlMOAKTUBHBIX BEILECTB (B YaCTHOCTH, 3allIUTHON
000JI0YKH).

[TocenuuM, MATHIM YPOBHEM 3aLUTHI SBJISIOTCS
MIPOTUBOABapuiiHbIe Mephl BHE Iuioanok ADC.
OcHoBHas 3a/1a4a 3TOr0 YPOBHS COCTOUT B OCJIA0JIECHUH
IIOCJIEICTBUM aBapuil B OTHOLLIEHUN YMEHBUICHUS
PaguoJIOrMYECKOr0 BO3ACHCTBHS HA HACEIICHUE U
OKPYKAIOIIYIO Cpelly. DTOT YPOBEHb 3alLUTHI
oOecrnieunBaeTcs 3a CYET NPOTUBOABAPUIHBIX IEHCTBUI
Ha iomaake ADC
9.Tunosble aBapUiHbIE CUTyallUH?

[lepBonpuunHbI aBapuii MOTYT JIEKATh B HEAOCTATKAX
KOHCTPYKLIUHU, IPOCYETaX MPOEKTUPOBAHUS,
U3rOTOBJIEHUS U MOHTaxxa. HemocpencTBeHHbIMU
IIPUYMHAMU aBAPUNHBIX CUTYaLUH SBISIOTCS
TEXHUYECKUI 0TKa3 000pyJOBaHUS WM OLIHOKU
JKCIUTYaTallMOHHOTO IEpCOHAaa.

B sinepHoit sHepreTHke U3-3a OIKOOK MepcoHana
npoucxouT 10 60-80% TskenbIx aBapuil.

Haubonee cepbe3Hble aBapHiiHble CUTYAIMH, TIPU
KOTOPBIX BO3HUKAET OMACHOCTh PACIJIaBJICHUS aKTUBHOM
30HBI, CBSI3aHbI C BEICBOOOXK/IEHUEM PEAKTUBHOCTU U
00YyCJIOBIIEHHOM 3TUM yIpo30# pa3roHa peakTopa, a
TaK)K€ HApyIIEHWEM OTBOZA TEIJIOTHI OT TBAJIOB U3-3a
IIOTEPH TETUIOHOCUTEIISI BCIIEACTBUE Pa3repMeTU3 AT
LUPKYJISLUOHHOIO KOHTYpa UJIU U3-3a HAapYLIECHHUS
paboThI TEIVIOMEXAaHUYECKOTO 000py10BaHUS.
PaccMoTpuM TUNOBBIE aBapUiHbIE CUTYALUN IS
3HEepro0I0KoB ¢ peakTopamu Tunia BBOP u npuumnnsl, nx
BBI3bIBAIOLINE
HaumenoBanne
aBapHITHON cUTyanuu
ABapHI/I C HBMCHCHHEM PCAKTUBHOCTH
Henpennamepennoe
H3BJICUCHHUC I'PYIIbLI
crepxkueit CY3 u3
AKTUBHOU 30HBI IIpH
Pa3INYHbIX COCTOAHUAX
peaxTopa (Iryck, paboTa
Ha MOITHOCTH)

Br10poc perymmpyrorieit Pa3peiB yexsa npusoga CY3

HpH‘II/IHLI BO3ZHUKHOBCHMUHA

OmmOku omnepaTopa;
CaMOIPOM3BOJIBbHBIN NOABEM
crepxxaeit CY3 u3-3a 0TKa30B
B armmaparype
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cOOpKH

[Tanenue perynupyroen
cOopKHu

OOpBIB LIETIA MTATAHUS
MIPUBOJIA; OOPHIB IITOKA,
COCIIUHSIONIETO
PETYIIUPYIONIYI0 COOPKY C
MPUBOJIOM, HITH
CaMOIIPOU3BOIHHOE
pacleIicHue

YMeHbleHue
KOHIICHTpAITUH OOPHOM
KHCJIOTHI B
TETUIOHOCHUTEJIC

OTkassl B cuctemMe OOpHOTO
PETryJIMpPOBAHUS; OLIHMOKH
nepcoHana

[ToanuTtka nepBoro
KOHTYpa "X0IoaHoi"
BOJIOM

OmuOKku nepcoHana;
cpabareiBanne CAO3

BBoj HepaboTaromien
METJIN TIEPBOTO KOHTYPA C
HapyIICHUEM pEerlaMeHTa
(3abpoc "xomoaHOMI"

Omubku nepcoHaia

BOJIBI)
[Tanenue neperpyxaemMoil
perpy Otka3 y31a cluerieHus
TBC B peakTope
OmurboYHOE U3BIICUCHUC
OmmbKa nepcoHana; 0Tkas u
coopku CY3 mpu
CUCTCME YIIpaBJICHUSA
TeperpysKe

VYBennuenue TeINIO0TBOAA
OT peakTopa

Pa3priB naponpoBoja;
MOHM)KECHUE TEMIIEPATYPHI
MMUTATSIBHON BOJEI H3-3a
OTKa30B B CUCTEME
pereHepanyy; yBeJInucHue
pacxojia MUTaTEeIbHON BOJBI;
JIO’)KHOE cpabaThIBaHUE
apocOPOCHOTO YCTPOKCTBA
WJIU OPEJOXPaHUTENIBHOTO
KJIallaHa Ha TapOreHEePaTope

ABapuu ¢ IoTepel TEIUIOHOCUTEIIS B IIEPBOI KOHYpe
(HapylIeHre repMeTHYHOCTH IEPBOTO KOHTYpA)

Pazrepmeruzanus
TpyOOIPOBOIOB MEPBOTO
KOHTYpa (pa3IMYHOM
CTETIeHH)

Crapenue marepuana
TpyOOIIpoBOAa; NePeKT
W3TOTOBJICHUS;
TEPMOMEXaHUYECKHE
IUKJIMYECKUE HArpy3KH

MeXKOHTypHast
pasrepMeru3anus
naporeHeparopa

Crapenue maTepuana
TpyOOIIpOBOAa; Ne(EKThI
W3TOTOBJICHUS;
TEPMOMEXaHUICCKUE
IMUKINYECKNE HAIPYy3KU;
ociiabieHme 3aTHKKA
COCJIMHUTEITLHBIX OOJITOB

Pa3peiB npuBoja uexna
Cvy3

Crapenne MaTepuaa
TpyOOIIpoBOaa; Ne(hEKThI
W3TOTOBJICHUS;
TEPMOMEXaHUIECKHE
IMUKINYCCKNE HAI'PY3KHU

Henpennamepennoe
OTKpPBITHE

JloxxHoe cpabaTeiBaHUE
YHPAaBIISIONIEH CUCTEMBI;
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MPEIOXPAHUTEITHHOTO OIMOKY TIepCOHANa;

KJ1aIiaHa 3aTOIICHUE WM 3allapuBaHUC
TIOMEIICHUI CUCTEMBI
AIEKTPOCHAOKEHUS

ABapuu ¢ HapyIICHUEM TEIUIOOTBO/IA OT PEaKTOpa UiIH
aKTUBHOH 30HEI

OTKa3bl B cucTeMe
NMEKTPOCHAOKEHUS
ObecTounBaHNE CHUCTEMBI | COOCTBEHHBIX HYKI; OIIHOKH
coOctBeHHBIX HY )1 ADC | mepcoHana; moxap B
MOMEIICHUSIX CHCTEMBI
AIEKTPOCHAOKEHUS
[ToBpexienne TUHUI
AJIEKTPOTIEpPEeIadr; OTKA3bl B
CHUCTEME JJIEKTPONUTAHMUS;
OTKa3bl TypOOTeHEPaTOPOB
WJIA BCIIOMOTaTEeIbHBIX
CHCTEM; OIIMOOYHEIE NEHCTBUS
nepcoHana

Brixon u3 ctpost
KOHJICHCATHBIX U
NUTaTCIBbHBIX HACOCOB,
HenpeIHaMepEeHHOEe 3aKPBITHE
apMaTtyphbl; OMIMOOYHBIC
JIEHCTBUS TIepCOHaNa; Pa3pbiB
TpyOONpOBO/Ia MUTATEIBHOM
BOJIBI; OTKAa3bl
BCIIOMOTaTEIIHbHBIX CHCTEM
OTKIIOYeHHE TYPOUHBI
(3aKpBITHE CTOTIOPHOTO
YMeHbIlleHue pacxoia KJIallaHa); OMMO0YHOE

rnapa 3aKPBITUC ITABHBIX MTApPOBBIX
3aJIBIDKEK; NCUE3HOBEHHE
BaKyyMa B KOHJICHCATOPE
ObecTounBaHNE OJJHOTO WA

[ToTteps 3nexkTpuUecKoit
Harpy3Ku

[Ipekpaienue nogauu
MUTATEIbHOM BOJbI

‘YMeHbllIeHHe pacxoaa Heckonbkux ['TH;
TETIJIOHOCHUTEIIS TIEPBOTO 3akiMHuBaHue ogHoro I'T[H;
KOHTYypa HEIMPEAHAMEPEHHOE 3aKPhITHE

[JIABHOW CTONOPHOM 3a/IBMXKKHU
‘Y MEHbIIEHHE ITPOXOJIHOTO
ceuenust TBC uz-3a
paciyxaHus 000J04€K TBAJIOB,
nonaganus B TBC nmpumecei,

nyz[meHI/Ie TCIIJIOOTBOJA

ot TBC
COZIEPIKAIUXCS B
TEIJIOHOCHUTENE, MU
IOCTOPOHHUX NPEAMETOB
OnucaHue MKAaJIbl OIeHNBAHUS:
Ouyenka: 5

Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 85
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "oTIUYHO" BBICTABIISIETCS, €CIIU 3a/1aHUE
BBITIOJTHEHO B TTOJTHOM 00'beMe WJIH BHITIOTHEHO BepHO Ha 85%

Ouyenka: 4
Hudicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 15
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OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "Xopouio" BICTaBISETCs €CIU
OOJIBIITMHCTBO BOMIPOCOB PACKPBITO

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

KM-3. CpaBuutenbnblii aHaau3 AJC ¢ peakTopaMu pa3jid4HbIX THIIOB
Honunsupyoiee u3ayyeHue peakropa

®opmbl peaquanun: [TuceMennas padora

Tun KoHTpPoIBHOr0 MeponpusaTus: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mnpoBedeHHs KOHTPOJIbHOro Meponpusitusi: CTyIeHTHl MOTYYarOT OJaHK ¢
Bonpocamu. Ha otBeThl Ha Bompockl oTBoauTcs 30 MHHYT 0€3 BO3MOXHOCTH IOJB30BaThCS
BCIIOMOTaTeJIbHBIM MaTEPUATIOM

Kpatkoe cogepxanue 3a1aHusi:
KoHTpobHast TOUKa HANpaBJICHa Ha TIPOBEPKY YMEHHH 10 pACCMOTPEHHOMY pa3Jieiny

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMeTh: paccuuThIBaTh IpPENEIbHO 1.OcHOBHBIE ITpaBUJIa HKCIUTyaTallul pEaKTOPHON
JOITYCTHUMOE BpeMs paboThI YCTaHOBKH IPHU pab0oTe HAa MOIIIHOCTH

MepcoHajia B 3aBUCUMOCTH OT 2.PexuMbl mycka U ocTaHoBa 3HEproodsokoB ADC
WHTEHCUBHOCTH pajJHallid B 30HE 3.ABapuiinbie pexkuMbl 3HeproodaokoB ADC

paboThI 4.KoappunueHT kauecTBa HOHU3UPYIOLIETO U3ITyUCHHS

5.MoOMHOCTb 710361 HOHU3UPYIOLIETO U3ITyUSHHUS
(TOHATHUSA, ONIpEeETCHUS U €UHUIIBI U3MEPEHMS)
6.ABapuiiHbIe 3aIIUTHI U CUCTEMBI 0OeCTIeYeHUs
0e30macHOCTH

7.3aK0H paAMOaKTUBHOIO pacnaja

8.HopmaTtuBbl 6e3onacHOCTH Iipu paboTe B YCIOBUSAX
panuanuu

9.®u3nueckuit U 3HepreTudeckuil mycku Ob

10.Y nenpHbIE aKTUBHOCTH PaIMOAKTUBHBIX BELIECTB

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka. 3a4TE€HO
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OleHKa "3a4TeH0" BBICTABISETCS €CIIN 3aJjaHue
BBHITIOJTHEHO MTPABWJIBHO WU C HE3HAUNTEIbHBIMU HEJI0UeTaMuU

Ouyenka: HE 3a4TEHO
Onucanue xapaxmepucmuxu 6blnoaneHus 3nanus: OUeHKa "He 3a4TeHO" BBICTABIIAETCS €CIIU
3aJlaHi€ HE BBITTOJTHEHO B OTBEJICHHBIN CPOK WJTH PE3yJbTAaT HE COOTBETCTBYET 3aJaHHUIO

KM-4. AKkTyajibHbIe IP00JIeMBbI SIAEPHOI JHepreTuKH. MeToabl U CHCTEMBbI
AUATHOCTUKH

®opmbl peaju3anum: buiers (MMCbMEHHBIH OMPOC)
Tun koHTpoabHOro Meponpusitusi: KontponsHas pabora
Bec konTposbHOro meponpusitusi B BPC: 25
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IIpouenypa npoBeeHUsi KOHTPOJIBLHOro Meponpusitusi: CTyIeHTHI MOTYJYar0T OJIaHK OwiieTa ¢
Borpocamu. Ha oTBeThl Ha Bompochl oTtBomutTcs 30 MHHYT 0€3 BO3MOXXHOCTH IOJIh30BaThCS

BCIIOMOI'aTCJIbHBIM MaTCpuajioMm

KpaTkoe conep:kanue 3a1aHusi:

KoHTponbHas Touka HarpaBjieHa Ha IPOBEPKY YMEHUI 110 paCCMOTPEHHOMY pa3Jieny

KoHTposibHbIe BONPOCHI/3a1aHUA:

YMmeTs: JEMOHCTPUPOBATh
NOHMMAaHWE B3aMMOCBS3U  3a1ad
obecrnieueHus HAJEKHOCTH,
HKOHOMHYECKON 3(P(PEKTUBHOCTH U
MIPOEKTHOTO Cpoka CITY>KObI
obopynoBanus DY, moBblIeHUS
ux 0e3omacHOCTU u
CEHCMOCTOMKOCTH C  3aJadyaMu
COBEpIICHCTBOBAHUS METOJOB U
CUCTEM BUOPOAKYCTHUYECKOU
JTUarHOCTHKHU; yIpaBIeHUS
TEXHOJIOTUYECKAMH TPOIECCaMU U
TSDKEIIBIMU aBapUSIMH

1.060cHOBaHUE MPABOMEPHOCTH UCIIOIb30BAHUS
AJIEKTPOAKYCTHUECKUX AHAJIOTUM, ISl KCCIIEIOBAHUS
MyJBCUPYIOLIETO MOTOKA 0JHO(PA3HOTO U ABYX(Ha3HOTO
TEIJIOHOCUTEIS

2.0cnoBHbIe 3agaun CKY /]

3.Ilpumenenue cuctemsl SUS 11t u3mepeHus
MyJIbCAITMH JTaBJICHUS U BUOPALIHIA

4.YrpolieHHas JIeKTprUIecKasi CUCTEMa 3aMEeICHHS
aKyCTMUYECKUX 3JIEMEHTOB IIEPBOr0 KOHTYpa
NBYXKOHTYypHOU ADC

5.0mnpenenenne cOOCTBEHHBIX YacTOT KoJieOaHui
naBiieHus TeruioHocutens (mo popmyine Tomcona)
6.IloueMy npuMeHeHue aKyCTUYECKOM MOJIENIN peakTopa
MO3BOJISIET ONTUMHU3UPOBATH MPOEKTHBIC U
KOHCTPYKTOPCKHE pelieHus?

7.000pynoBaHUE MIEPBOTO KOHTYPa SHEPTOOIOKOB C
peaktopamu BBOP 428

8.Cucremsl 6e3onacHoctd ADC moKoneHus «3»
9.Manas snepHas sHepreruka. OCoOEHHOCTH
9KCIUTyaTallu U MEePCIEeKTUBbI pa3BuThs. TemnoBas
cxema AIIITY nenokona u3 4-X KOHTYPOB
10.Anroput™m pacuera 4acTOThl aKyCTUYECKUX CTOSUHX
BOJIH, TEHEPUPYEMBIX CHCTEMOM, BKITIOYAIOIIEH PEaKTOp
Y MOAKJIIOYEHHBIE K HEMY METIIU NEPBOr0 KOHTYypa

Onucanue MIKAJbI OLEHUBAHUS

Ouyenka: 3a4TEHO

Onucanue xapaxmepucmuxu ebinonneHus snanus: OLeHKa "3a4TeH0" BBICTABIISECTCS €CIIH 3alaHue
BBITIOJTHEHO MPAaBWJIBHO WJIM C HE3HAUNTEIbHBIMU HEJI0UE€TaMU

Oyenka: HE 3a4TEHO

Onucanue xapaxmepucmuxu evinoaneHus snanusa: OLeHKa "He 3a4TeHO" BBICTABIISIETCS €CIH
3a/laHue HE BBIIIOJIHEHO B OTBEACHHBIN CPOK WM PE3yJIbTaT HE COOTBETCTBYET 3a/IaHUIO
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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 KPHUBOH yAEITbHON SHEPTUU CBSI3U 00ECIICYNBACT BO3MOKHOCTD
MOJTYYCHHS] CBOOOTHOM SHEpTUu?

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

4. YpaBHEHHE KUHETHKH peakTopa. DPPeKTUBHBIN KOIPPHUIMEHT pa3MHOKCHHS

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

6. 3amennenue u qudGy3ust HEHTPOHOB

IIpoueaypa nposenenus

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

3alUTUBIINE BCE KOHTPOJIbHBIE MepOnpusiTUs ipeaycMoTpennsie 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 ¢ [lonoxkeHneM o 6aIbHO-PEUTUHTOBOM CUCTEME
s ctyaentoB HUY «M3OUW» Ha oOcCHOBaHMM 3a4€THOM U 9K3aMEHAIIMOHHON COCTABIISFOIINX.

3.HecranuronapHoe KCEHOHOBOE OTpaBJIEHUE IIPU MEPEXOIHBIX PEKUMAX

4.0OcHoOBHbI€ ITpaBMJIa SKCIUTyaTalluU PEaKTOPHON YCTAHOBKHU MpHU pabOTe Ha MOIIHOCTH
5.0cHoBHBIE IPaBUJIA SKCIUTyaTallUU PEAKTOPHOM YCTaHOBKU IPH paboTe Ha MOIIHOCTH
6.MOIIHOCTb 710361 HOHU3UPYIOLIETO U3Ty4eHHs (TIOHATHS, OTIPEIeIeHUs U €JMHULIBI
U3MEpEHUS)

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

8.0nucaHue TEXHOJIOTHYECKON CXEMbI 3HEPT00JI0KOB ¢ peakTopamu BBOP
9.060cHOBaHME TPABOMEPHOCTH MCIIOIB30BaHUS AJIEKTPOAKYCTUUECKUX aHAJIOTUH, JUIs
MCCJIEIOBaHMSI IYJIbCUPYIOILIEro NOTOKa 0IHO(GA3HOT0 U IBYX(Pa3HOTO TEIIIOHOCUTENS
10.060pynoBanue peakTOpHOU YacTu cy0Boii DY

MarepuaJbl 1Jisl IPOBEPKH OCTATOYHBIX 3HAHUI

1.3a cuet skcmutyaranuu kKakux TuoB ADC mpou3BOaUTCs BRIpaOOTKA dNIEKTPUIECTBA B MUpe?

OTBeETHI:

OTBeT 3anucHIBacTCs B HpOI/I3BOJ'IBHOI71 (bOpMC IIpU UCITOJIB30BAHUH JICKIIMOHHOI'O MaT€pHUajia,

JIOTIOJTHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphI

BepHblii 0TBET: ATOMHBIE AJIEKTPOCTAHIIUN KIACCUPUITUPYIOTCS IO TUIY ACHCTBYIONIUX B
HHUX PEaKTOpOB -B0oa0-BOASIHON S3HEPTETUUECKHI peakTOp -JIETKOBOAHBIN peakTop ¢ BOJAOM

oA JaBjiaeHueM -JIerkOBOIHBIN KUITAIINI 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
peaKiuy 4acTula a ucye3aeT (IOTJIOMAETC s SIIPOM), @ BMECTO HEe MOSBIISIETCS. HOBast
gacTula b, coctas siipa U3MEHSETCS: IPOUCXOIUT SJIEPHOE MPEBpAICHUE
3.Ilouemy ynaercsi OCylIECTBUTH YIPABISIEMYIO HEMHYIO PEAKLUIO IeJIeHUs?
OTBeThI:
OTBeT 3anuChIBaeTCs B POU3BOJIBHOM (DOpME MPH UCIIOJIB30BAHUHU JIEKIIMOHHOTO MaTepuaa,
JIOTIOJIHUTEIbHOM MEYaTHON WM DJIEKTPOHHOM JINTEPaTyphl
BepHubliii otBeT: -M3 ypaBHEHUsI KHHETUKH PEAKTOPa CIEAYET, YTO MPU 3HAYEHUH Th = TMIH
= 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 nenHas peakuus AeJeHUS HA MTHOBEHHBIX HEUTPOHAX SBJISETCS HEYIIPaBIISIEMOH,
a TaKKe cpellHee BpeMs KU3HU BCeX HEMTPOHOB Tn Bo3pacTaeT: th = t3anf + tMrH (1 — )
4.Y cTOMYUBOCTD S1I€P
OTtBeTsI:
OTBeT 3anuChIBa€TCs B IPOU3BOJIBHON (pOpME ITPU UCIIOJIB30BAHUH JIEKIIMOHHOTO MaTepuaia,
JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JIMTEpaTyphl
Bepusriii otBet: U3 akra yobiBanust ECB 1151 HyKJIMIOB ¢ MAaCCOBBIMH YUCIIAaMH OOJIBIIIE
iy MeHble 50-60 cnenyet, 4To AJIA AP ¢ MAJIBIMU A SHEPreTHYECKH BBITOJIEH MPOLIECC
CIIMSIHUSL - TEPMOSIIEPHBINA CUHTE3, MPUBOASIIUN K YBETMYEHUIO MACCOBOTO UMCIIA, & JIJIs
anep ¢ 6onbIuM A -miporiecc AeieHus. B HacTodiee Bpemst 00a 3Tu nporiecca,
MIPUBOJISALINE K BBIJICICHUIO SHEPTUH, OCYIECTBIEHbI, IPUYEM MTOCIETHUN JIEXKUT B OCHOBE
COBPEMEHHOM AJIEPHON SHEPTETUKH, A TIEPBBIN MCIIONIB3YETCS B TEPMOSAIEPHOM OPYXKHH,
€ro MUpPHOE NIPUMEHEHHE HaXOJUTCS B CTaJJUN OCBOCHUS. Y CTOMUUBOCTD sIJIEP
CYILIECTBEHHO 3aBUCHT OT (A-Z)/Z - OTHOLICHUsI YMCE HEUTPOHOB M IPOTOHOB. Slnpa
NETKUX HYKJIUJI0B HanOosee ycroitunssl npu (A-Z)/Z = 1. C pocToM MaccoBoOro ymucia
CTaHOBHTCS BCE 00JIee 3aMETHBIM JIEKTPOCTATUUECKOE OTTAIKHUBAHUE MEXKIY POTOHAMH,
1 00JacTh YCTOMYMBOCTHU CABUTaeTcs K 3HaUeHUIM (A-Z)/Z > 1. JInst Hanbomnee TSHKETBbIX
HYKIHI0B (A-Z)/Z = 1.5
5.IToueMy pazMepsl y TSKEIOBOAHBIX U IPA(PUTOBBIX PEAKTOPOB ropa3o OoJbIIe 110
CPAaBHEHHIO C PEAKTOPAMHU C JIETKOBOJHBIM 3aMEUIMTEIIEM IIPU PaBHOM MOLTHOCTH?
OTBeTHI:
Hcnonb3ys Tabnuiy 2.2, 1aTh pa3BepHyThI 0TBeT. OTBET 3aIIMCHIBACTCS B IPOU3BOJIBHOM
(dbopMe IpU UCIIOJIB30BAHUU JIEKIIMOHHOTO MaTepHana, JOMOIHUTEIbHON e4aTHON Win
JIEKTPOHHOM JINTEPATYPHI
Taomna 2.2. CeoficTea 3aMEIHTETCE.
Bemecteo LTt (hy el |Lu M
Nlerkazzoza (135 61 0273 0,027 0,050
Texerasgosa (18,8 5700 125 16 1,61
Tpager 6,1 20 332 0,52 0,36
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Bepusriit otBet: Micxonas u3 tabauubl 2.2, 0OOBIKHOBEHHAs BOJa OTJIMYAETCS OT BCEX
MEPEYHCIICHHBIX BBIIIE 3aMEIJTUTEIICH cCaMOi BBICOKOM 3aMeJISIONICH ClIOCOOHOCThIO. DTO
€€ CBOMCTBO MO3BOJISIET IIOJIYYUTH SIEPHBIE PEAKTOPBI JOCTATOYHO MAJIBIX pa3MEPOB Ha
TEIUIOBBIX HEUTPOHAX € BOJOM B KA4ECTBE 3aMEIUIMTEN U TEIIOHOCUTENA. B ciiencTBun
3TOTr0, IPU OAMHAKOBON MOLIHOCTH, pa3Mephl peakTopa OyAyT MEHbILIE
6.ITouemy MakcUMyM B KpUBOM yJ1€JIbHOM SHEPIUU CBSI3U 00ECIIeYMBAET BO3MOXKHOCTD
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'0 YKCJIa, TO MOKHO YBHJIETh (pakT yObiBaHus EcB s
HYKJIHJIOB C MAaCCOBBIMH YUCJIaMU OOJIbIIIe WK MeHbIe 50-60 crnemayeT, 4To ISt sep ¢
MaJIbIMU A 3HEPreTUYECKH BBITOJIEH IIPOLIECC CIAUSHUS - TEPMOSIEPHBIN CUHTES,
MIPUBOISIINNA K YBETMUCHUIO MAacCOBOT'O YHCIIA, a IS siAep ¢ OOIBIIUM A -TIporiecc
nenenust. CoOOTBETCTBEHHO Ha rpauke y Hac cieBa MPOLecChl XapaKTepHbIE AJIS JIETKUX
szep, a crpasa JUIs TsoKenbIX. FMecxons u3 aToro, noiaydaercs, 4To B TOYKE MaKCUMyMa
TsDKeJIbIE si/ipa MpeBpalnatoTcs B 0osee jerkue 1 Hao0opoT. I10cKoNbKY SHEprHsl CBS3H
sJipa - 3TO SHEPI'Usl, BBLACISAIONIASACS IIPU €ro o0pa3oBaHUU U3 IPOTOHOB U HEHTPOHOB,
IIpeBpalleHHe TSHKEIIOro sapa B 1Ba OoJiee JIETKUX U TaKuM 00pa3oM 06ojiee yCTOWUYHMBBIX,
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 JINTEPaTyphI
Bepnbplii otBeT: CyMMapHasi 3HEpIHsl B3aUMOJICHCTBUS HYKJIOHOB B IIpE€ — 3TO DHEPIHS
CBSI3M f]Ipa, OHa paBHa paboTe, KOTOPYI0 HEOOXOJUMO COBEPIIUTH, YTOOBI Pa3eIUTh PO
Ha COCTABJIAIOLIME €r0 HYKJIOHBI WU, MHA4Y€ FOBOPs, PaBHA YHEPIUH, KOTOPas BbIAEIAETCA
Ipu 00pa30BaHUU SApa U3 OTIEIbHBIX HYKIOHOB. DHEPrus Mopora JIeJIeHHs - SHEPrust
J0CTaTOYHas, U TOTO YTOOBI Ip0 aToOMa Hayayo Aenuthbes. /i aenenus sapa
HE00X0IMMO K HEMY MOJBECTH SHEPTHI0 HE HUKE SHEPTUU 1Opora JIeIeHUs

8.Buapl painoakTUBHOTO pacnaia U paJuOoaKTUBHBIE CEMEICTBA:
OtBerTsI:

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

JTIOTIOJTHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepusiit otBet: IlocienoBaTenbHOCTh palOaKTUBHBIX PACIIaI0B, B KOTOPOM JOYEpPHUE
s1pa HyKJIMJIOB, MTOJIYYaroIrecs B pe3yabTaTe NPeabIAYIIErO pacnaaa, SBiIsoTCs
MaTEPUHCKUMH sJIpaMH HYKJIMJIOB JJIs IOCIEAYIOLIETO pacnaaa. Jra
ITOCJIEI0BATEILHOCTD, Ha3bIBa€Masl PaJUOAKTUBHBIM 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-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.CocraBnsoniye SHEPTruy, BBIICIIIOMIENHCS IPU JeJIeHNH sapa’?
OTBeThI:

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

JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepnsriii otet: [lonnas sueprus aenenus (203 MaB) cocrout u3: 1. Kuneruueckas
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-u3Jy4eHHs ¥ MPOAYKTOB UX pacnaaa; 6. DJHeprusi aHTUHEHTPUHO

10.Opranst CY3 1 ux ocHOBHBIE (YHKITUH:
OTBeThI:

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

JIOTIOJIHUTEIbHOM MEYaTHON WM 3JIEKTPOHHOM JINTEPaTyphl
Bepublit oTBeT: ABapuiiHble (aBapHifHas 3amuTa peaktopa). Perynupyromue (u3MeHeHne
MOIIIHOCTH PEaKTopa, MyCK-OCTaHOBKA, PETyJIUPOBAHNE MOILITHOCTH PEAKTOPA MPU MaJIbIX-
OBICTPBIX OTKJIIOHEHHUSAX OT KpuTHUHOCTH). KoMrieHcHupytolye (KoMreHcamust n30bITOuHON
PEaKTUBHOCTH)

II. Onucanue wikanvl oueHuganus

Ouenka: 5
Huodicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 85
Onucanue xapaxmepucmuxu 6blnoineHus 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: PaboTta BeINOIHEHA B paMKaXx "MoporoBoro"”
ypoBHs. OCHOBHASI 9acTh 3a/IaHUS BBITIOJTHEHA BEPHO
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1I1. Ilpasuna évicmaesnenusn umo2o80i OYeHKU no Kypcy

OueHka ompenensieTcss B COOTBETCTBUU ¢ IlomokeHneM o OalIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha ocCHOBaHMU 3a4€THOM M K3aMEHAIIMOHHON COCTAaBJISIOIINX
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