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MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»
P%]KOBOI[HTGHB w Ceepenua o Bnagensue L3N M3 O.I/I.
(V) paBOBaTeJILHOI/I Bnageney Menunxos O.W.
IIPOTPAMMBI Vaermuxarop | Re9797a97-MellkhovOI-83385d8 MenuxoB
(IOJDKHOCTD, YUeHas CTEHCHb, YICHOE (mozucs) (pacuudpoBka
3BaHHE) TIO/ITUCH)
MognucaHo anekTpoHHoi nognuckio ®r60Y BO «HUY «M3aU»

w CeepeHuna o snagensue U3MN M3K A B
3aBeHyIOH-IHH . Bnageney AHUKeeB A.B. T
BBIHyCKaIOH_[eI/I Kaq)e[[pbl WaeHTuduraTop Re4fasfd7-AnikeevAV-ee466b65 AHI/IKeeB

(IOJDKHOCTD, YUeHas CTENeHb, YICHOe (mozrucs) (pacmudpoBka
3BaHHE) TIO/ITUCH)



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 aHanu3upoBaTh U MOJICTUPOBATh (PU3HMUECKUE M TEXHOJIOTHYECKHE TTPOIIECCHI,
UCIIOJIb3YEMbI€ B ATOMHOM YHEPIreTUKE
N]I-2 3HaeT Teopuio HECTAIIMOHAPHBIX HEUTPOHHO-(DU3NUECKHUX TTPOILIECCOB U CITOCOOBI
BO3JICUCTBUS HA HUX B SIIEPHBIX peaKkTopax

2. [IK-2 CnocoGeH mpoBOIUTh PaCY€THO-TEOPETUUYECKHUE U IKCTICPUMEHTAIIbHBIC UCCIICIOBAHMS
TEIJIO-TUPABIMYECKUX U HEUTPOHHO-(PU3NYECKUX MTPOLIECCOB B SHEPTETUIECKOM 000pYI0BaHUHU
NJI-2 BnaneeT HaBbIKAMH PAacueTOB M SKCIIEPUMEHTOB MO (PU3UKE PEAKTOPOB

1 BKIIFOYACT:
IJIA TEKYIIEro KOHTPOJIA YCIIEBA€MOCTH:

Popma peanusanuu: ITncemenHas pabora
1. HefitpoHHO-(u3nyeckne pacyeTsl KpUTHYECKHX SIEPHBIX peakTopoB (lomamiHee 3a1aHue)
2. HeiiTpoHHO-(U3HNYeCcKHe XapaKTePUCTUKN PEUIETKH siiepHOTO peakTopa (lomarmrHee
3aJIaHHE)
3. Teopus pemierku (KonTponbHas padbora)

®Dopma peanuzaruu: YctHas hopma
1. Beiropanue torumBa (JIaboparopnas padoTta)
2. Kuneruku peakropa (Jlabopatopnas pabora)
3. MarepuanbHbIil mapameTp, 3PpGeKTHBHOCTH MOTJIONIAIONINX cTepkHel. (JlabopatopHas
paborta)
4. Teopus kputnueckux pasmepos (IlepexpecTHsblii ompoc)
5. DddexTuBHbIN K03 PueHT pazMHoxeHus (JlaboparopHas paboTa)

BPC nucuuminHbl

1 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Nunekc KM-1 KM-2 KM-3 KM-4
Paszgen nucuurimHbl

KM:

Cpox KM: 4 8 12 15
Teopus KpUTHUECKUX pa3MEpPOB
Teopus KpUTHUECKUX pa3MEpPOB + +
Teopus peuieTku
Teopus peuieTku + +




BeckKM:| 25 | 25 | 25 | 25

2 cemecTp
Beca KOHTPOJIBHBIX MEPOTIPUSITHIA, %o
WNunexe KM-5 | KM-6 | KM-7 | KM-8
Paznen aucturuimHbl KM:
Cpok KM: 4 8 12 15

HecrannonapHubie mpoueccs B sIEPHBIX peakTopax

Hecranuonapsble npoliecchl B siAEPHBIX peakTopax +

HeiitponHo-dusnueckre 0cOOEHHOCTH YHEPTETUYECKUX

pEeaKTopoB
Heiitponno-hu3nueckre 0cCOOEHHOCTH YHEPTETUYECKUX + + +
pEeaKTopoB
Oco0eHHOCTH pacyeToB U FKCIIEPUMEHTOB 10 (pU3NKe
pPEaKToOpoB
Oco0OeHHOCTH pacyeToB U IKCIIEPUMEHTOB 110 (pU3NKe +
pPEaKToOpoB
Bec KM: 25 25 25 25
3 cemectp
Beca
KOHTPOJIbHBIX
MEPONPUATUH,
Pa3nen nucuumninHb %
Nuanexc KM:
Cpox KM:
Bec KM:

$O06m1as yacts//Iy1s1 MpOMEKyTOYHOU aTrTecTaund

BPC kypcoBoii padoTbl/mpoekTa

3 cemectp
Beca KOHTPOJIBHBIX MEPONIPUATHI, %o
Paszpen nucnurnimmHbl Annexe KM- | KM- | KM= | KM-
KM: 1 2 3 4
Cpoxk KM: 4 8 12 15
[TonGop MCXOAHBIX TaHHBIX JUIS pacyeTa 3aJaHHOrO PeakTopa +
O3HakoMJIEHHE ¢ KOMIIBIOTEPHBIMU IIPOrpaMMaMu, +
UCIIOJIB3YEMBIMU JIJIS1 PACUETOB
TennoruapaBiIvuecKuil pacueT 3aJaHHOr0 peakTopa +
HeiitponHo-hu3nueckuii pacyeT 3aJaHHOTO PeaKTopa UiIH ero +
JJIEMEHTA IEPUOJUYHOCTH
Pacdersl no cnenomnpocy +
Bec KM: | 10 30 30 30




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

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

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMITETCHIIMHT pe3yiabTaThl OOyYEHHsS IO
JUCIUILINHE
[K-1 N-2nx-1  3Haer Teopuio | 3HATH: Teopus kputnueckux pazmepos (IlepexkpecTHsiit orpoc)
HECTAIlMOHAPHBIX TEOPHUIO0 KPUTHUECKHUX HeiitponHo-dusndeckre pacueTsl KpUTHUIECKHUX SICPHBIX PEAKTOPOB
HENUTPOHHO-(U3UYECKUX pa3MepoB (Homarnee 3aganue)
IPOLECCOB M CIOCOOBI | TEOPUIO PEAKTOPHOM Teopus pemerku (KontposnbsHas pabora)
BO3JICUCTBUS HA HHUX B | PEIIETKH Helitponno-du3nueckne xapakTepUCTUKU PEHISTKHU SAEPHOTO peakTopa
AJIEPHBIX PEaKTOpax TEOPHUIO HECTAIIMOHAPHBIX (Jdomamnee 3aganue)
HEHTPOHHO-(DU3HUICCKUX Kuneruku peakropa (Jlaboparopuas padota)
MIPOLIECCOB U CITOCOOBI MartepuanbHbiii mapameTp, 3G HEKTUBHOCT MOTJIOMIAOIINUX CTEPKHEH.
BO3JICUCTBUS HA HUX B (JTaboparopnas padoTta)
SIEPHBIX pEaKTopax
YMers:
aHAIIM3UPOBATH U
MOJICIUPOBAThH (PU3UIECKUE
MIPOIIECCHI, B PEAKTOPAX
ITK-2 NJ-2mix-2 Bnaneer | 3nath: MarepuanbHbiil mapameTp, 3QGHEeKTHBHOCTH MOTJIOMIAIONINX CTEPKHEH.
HaBBIKAMM  pacyeTOB M | METOJbl UCCIIEIOBAHUS (JTabopatopnas pabota)

HKCIEPUMEHTOB MO (PU3NKE
pEaKToOpoB

(u3MYECKUX MPOIIECCOB B
SJIEPHBIX pEaKTOpax
Ymers:

IIPOBOAUTH PacueThl U
AKCIIEPUMEHTHI 10 (U3HKE
pEaKkTopoB

D¢ dexTuBHblil korpduLmeHT pazmHoxenus (JlabopaTtopHas pabora)
Beiropanue Tomnusa (Jlaboparopnas pabota)




1I. Cooepicanue oyenounvix cpeocme. ILllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. Teopusi KpuTH4YeCKHX pa3MepoB

®opmbl peanauzanuu: YcrHas Gpopma

Tun KOHTPOJBLHOr0 MeponpusaTus: [lepekpecTHbll onpoc

Bec koHTpObHOrO0 MeponpusTusi B BPC: 25

IIpouenypa mnpoBeaeHHsi KOHTPOJLHOIO MEPONPHUATHS: YCTHBIM ONPOC MO MNPOHJIECHHOMY
MaTrepuaiy.

KpaTkoe conep:kanue 3a1aHusi:
1. OTBeTUTb Ha BOMpPOCHI NpenoaasaTtenA.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh:  TEOPUIO  KPUTHUECKUX 1.®dusnueckas kinaccupUKanus sJepHbIX peakKTOPOB.
pa3MepoB 2.Koappunment pazMHOKESHHUS.
3.Bo3MorkHbIE MpeicTaBIeHUs [IMKIIA PA3MHOKEHHS
HEUTPOHOB.

4. DpdexTruBHbII KO3)PUIHEHT pa3MHOKEHHUS.
5.MarepuanbHblii TApaMeTp.

6.Yci0BHe KPUTUUHOCTH PEAKTOPA.
7.1'eoMeTpUUECKUI TapameTp.

Onucanue MIKAJbI OLEeHUBAHUS

Ouenxa: 5
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu eblnoineHus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIN
TIOJIy4€HbI MPaBUIIbHBIE OTBETHI

Ouyenka: 4
Huodienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OleHKa "Xopouio" BEICTaBISETCs €CIu Ha
OOJIBIIMHCTBO BOIPOCOB TMOJIY4Y€H MPaBUIIbHBIN OTBET

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIETBOPUTENBHO" BBICTABIISETCS
€CITU MPEUMYILECTBEHHO MOJIy4YeHbl TIPAaBUIbHBIE OTBETHI

KM-2. HeliTpoHHO-(pM3MYecKHe pacyeTbl KPUTHYECKHX SAEPHBIX PEAKTOPOB

®opmbl peanausanuu: [lucbMenHas padora

Tun KoHTpoILHOTrO MeponpusaTHs: J{omaiHee 3aganue

Bec koHTpObHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeneHusi KOHTPOJIBLHOr0 MeponpusaTHs: PacueTHoe 3ajaHue BBINOJHSIETCA Ha
KOMIIBIOTEPE.

KpaTKOQ CoA€cpKaHME 3alaHUA:




1. [Tomy4uTh yCIOBHE KPUTUIHOCTH SIAEPHOTO PEAKTOPA.

2. PemnTh yciaoBUE KPUTUYHOCTH SJIEPHOTO PEAKTOPA.

3. Onpenenutb TpeOyeMbie XapaKTEPUCTUKU SJIEPHOTO PEAKTOPA.

Hcxoonvie Oannvie 015 3a0anus; pa3Mepbl 30H PeakTopa U UX HEHTPOHHO-(HU3UIECKHE
XapaKTePUCTHKHU.

KoHTposibHbIe BONPOCHI/3a1aHUA:

3HaTh:  TEOPHIO  KPUTHYECKHUX 1.ChopmupoBaTh MaTEMaTUYECKYIO MOJIENb U AITOPUTM
pa3MepoB pacuera ABYX30HHOTO PEaKTOpa ¢ OECKOHEYHBIM
pauaIbHBIM OTpaXkaTesieM.

2.Pemmth ypaBHEHUS peakTopa B KaX10i 30HE,
HCIIOJIb30BaTh YCIOBHUS, CIACAYIOIINE U3 PU3NYECKUX
co0OpaKeHHI, M TPAHUYHBIE YCIOBUS JJISI ONIPEICTICHHS
KOHCTAaHT B OOIIMX PEIICHUAX YpaBHEHHM peakTopa.
3.PemuTh TpaHCIIEHIEHTHOE ypaBHEHUE (YCIIOBHE
KPUTUYHOCTH) C HEM3BECTHOM BETMYMHON WIIU C IBYMSI
HEU3BECTHHIMH BEJIMYMHAMM B 3aBUCUMOCTH OT
MIPEINOJI0KEHNI, TPUHATHIX B YCIIOBHUH 3a/1a4H.

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBIIIOIHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evinonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJBITMHCTBO BOIIPOCOB PACKPBITO. BEIOPAHO BEPHOE HATNIPABIICHUE IS PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapaxmepucmuxu 6vinoaneHus snanua: OueHKa "y10BIETBOPUTEIBHO" BBICTABIIAETCS
€CJIM 3aJJaHue MPEUMYILIECTBEHHO BHIIIOJIHEHO

KM-3. Teopus pemerku

®opmbl peaausanun: [lucemennas padbora

Tun kouTpoabHoro Meponpusitusi: KontponsHas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeaeHHsi KOHTPOJIbHOro Meponpustusi: I[lo Ouwieram. Bpems Ha orBer - 45
MUHYT.

Kpartkoe cogep:xkanue 3a1aHuA:
OTBeTUTH Ha BOIIPOCHI OMIIETA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

3HaTh: TEOPUIO peaKkTopHOU 1.®u3nueckre 0COOEHHOCTH IeTEPOreHHOI0 PeakTopa.
pELIETKH 2.Knaccudukanus peakTOpHBIX peIeToK

3.OCHOBHBIE MTPEATIONOKEHUS B TCOPUH PELIETKU
4.Meton BepoTHOCTeM nepBbix cToiakHoBeHHH (BIIC).
Pacuer BIIC B paznuuHbIX pemeTkax

5.Koadunment pasmuoxeHus: Ha OBICTPBIX HEUTPOHAX.




Pacuer xoadpurnmenTa pasmMHOKEeHHS Ha OBICTPHIX
HEUTpPOHAX ISl Pa3IMUHBIX PEIIETOK. 3aBUCUMOCTb
3TOro ko3¢ duiiveHTa oT NapaMeTpoB PEIIeTKH
6.BeposiTHOCT M30€kKaTh PE30HAHCHOTO MOTJIOMICHUS.
Pacuer 3¢ pexTrBHOrO pe30HAHCHOTO UHTETpajia
MIOTJIONICHUS B pelIeTKax

7.Y4eT 3HEepreTU4eCcKor U MPOCTPAHCTBEHHOM
SKPaHUPOBOK, B3AMMHOTO 3aT€HEHHUS TOIUTMBHBIX
0JIOKOB, 3aMe/IJICHUS] BHYTPH 0JI0Ka, TEMIEPaTypHBIX
s deKxToB

8.3aBHCHUMOCTh BEPOSATHOCTU M30€kKaTh PE30HAHCHOTO
MOTJIOIICHUS OT MapaMeTPOB PELIETKU
9.Koa¢¢hunmeHT ucmnoap30BaHusl TETIOBBIX HEUTPOHOB.
OTtHocuTenbHOE BpeHOe noriouieHue. Pacuer

ko3¢ duLIMeHTa UCTI0Nb30BAHUSI TETJIOBBIX HEUTPOHOB.
Oco0eHHOCTH pacyeTa B pa3JIM4HbIX SYeiKax.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu ebinoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CJIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "Xopoio" BEICTABISAETCS €CIU
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinoanenus snanus: OueHka "yIoBIeTBOPUTENBHO" BBICTABIISETCS
€CIIU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

KM-4. HeiiTpOHHO-(pM3HYECKHE XapAKTEPUCTHKH PEIICTKHU SIACPHOI0 peakTopa

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoILHOTrO MeponpuaTHs: J[omaliHee 3aganue

Bec koHTpOIbHOrO Meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnsi KOHTPOJILHOI0 MeponpusaTHsa: B popme nomaminero 3aganus.

Kparkoe conep:kanue 3aaHus:
BI)IHOJ'IHI/ITI) I/IHJII/IBI/I)IyaJ'IBHOG JOMalIHEE 3aJaHucC.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: TEOPUIO peaKkTopHOU 1.Paccuntarh k03 PULIMEHT pa3sMHOKEHHS Ha OBICTPBIX
pELIETKH HEHUTPOHAX MPH 3a/IaHHBIX 3HAYEHUSIX TapaMeTPOB
SAYCUKH.

2.ITocTpouTh 1 OOBACHUTH TPAPUK 3aBUCUMOCTH L OT
IJIOTHOCTHU 3aMEJJIUTETIS.

3.PaccuuTarh BEpOSTHOCTH U30€XKaTh PE30HAHCHOTO
MIOTJIOLEHUS MPY 3aJJaHHBIX 3HAUYEHUSX TapaMEeTPOB
SIYCUKHU.

4.ITocTpouTh ¥ 0OBSICHUTH IpadUK 3aBUCUMOCTH [ | OT




IUIOTHOCTH 3aMEAJTUTES.

5.ITocTpouTth U 0OOBACHUTH rpauK 3aBUCUMOCTH [ ] OT
IUIOTHOCTH TOILJIMBA.

6.IToctpouts 1 00BSICHUTH Tpauk 3aBHCUMOCTH [ OT
OTHOILLIEHHsI 00BEMOB 3aMEIUTENS U TOILIMBA.
7.ITocTpouTh U 0OBSICHUTH Tpauk 3aBECUMOCTH [ OT
JaMeTpa TOIUIMBHOTO OJI0Ka.

8.IlocTpouTth U 0OBACHUTH rpauK 3aBUCUMOCTH [ OT
TeMIIepaTypbl TOIINBA.

9.Paccuntarh k03 (HHUIMEHT UCTIOTB30BAHUS TETLIOBBIX
HEHTPOHOB NPH 3aJJaHHBIX 3HAYEHUSAX TapaMEeTPOB
STYCHUKHU.

10.ITocTpouTh U OOBICHUTH TPadUK 3aBUCUMOCTH || OT
IJIOTHOCTH 3aMEUIUTEIS.

11.ITocTpouTh U OOBICHUTH TPadUK 3aBUCUMOCTH || OT
IJIOTHOCTH TOILIMBA.

12.ITocTpouTh ¥ 00BSACHUTH I'paUK 3aBUCUMOCTH [ OT
OTHOIICHHS 00BEMOB 3aMEIITUTENS U TOTLIUBA.
13.ITocTpouts M 0OBACHUTD TpadK 3aBUCHMOCTH [ OT
JMaMeTpa TOIUIMBHOTO OJIOKa.

Onucanne MKAJbI OIIEHUBAHUS

Ouyenka: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISIETCS €CIIM 3aJaHIe
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO MMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huodienuii nopoe evinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opoIIo" BEICTaBISETCS €CITI
OOJIBIIIMHCTBO BOIPOCOB PACKPBITO. BBIOPAHO BEPHOE HANPABJICHUE JJIS pelIeHUs 3a/1a4

Oyenka: 3
Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu ebinonnenus snanus: OueHka "yIoBIeTBOPUTEIBHO" BBICTABIISETCS
€CITU 3a/1aHue NMPEUMYILECTBEHHO BHITIOJIHEHO

2 cemecTp

KM-5. MartepuaabHbIil napamerp, 3p(eKTHBHOCTH NMOIJIOIIAKIIMX CTEPKHEH.

®opmbl peaausanum: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHOro meponpusitusi B BPC: 25

IIpoueaypa npoBeeHHs KOHTPOJIBLHOI0 MepoONpUATHS: 3amuTa Ja0opaTopHOi paboTsl. OTBETHI
Ha BOIPOCHI K OTYETY.

Kpartkoe conepixkanue 3a1aHusi:
OTBeTUTH HA BOMPOCHI MPEMOIABATEIISA K OTUYETY 110 JJabopaTopHOil paboTe.

KoHTpoJibHbIC BONIPOCHI/3aJaHHA:

3HaTh: METOABI  HCCIEAOBAHUS 1.YTo Ttakoe r(ppexTuBHOCTD mornoTuTenei? Yem
(bU3HYECKUX TPOIIECCOB B SACPHBIX ONpeJIEsAeTCsl 3HAUCHUE ITON BEJIMYUHbI?




peakTopax 2.00BSICHUTH 3aBUCUMOCTh MaTePUAIILHOTO TTapamMeTpa
OT 1l1ara peueTKH.

3.B Kakoii SHEepreTUYeCKO IPyIIe U3 YEThIPEX
MOTJIONIAIOTCS B OCHOBHOM 3aMeISIOIIMECs HEUTPOHBI U
noyemy?

4.Kakoe nmpuMepHO COOTHOILIEHUE MEXIY CKOPOCTSIMU
MIOTJIOLIEHUS 3aMEJISIOIIUXCS U TEIUIOBBIX HEHTPOHOB U

nouemy?
YMeTb: aHaJIM3UPOBATh " 1.CpaBHUTH IPOCTPAHCTBEHHBIE PACTIPEICIICHUS
MOJIETMPOBATh ¢buznyeckue HEHTPOHOB B COOPKE C MOTJIOTUTEISIMU U 0€3 HUX.
IPOLIECCHI, B peaKTopax OOBSICHUTD Pa3IHYUSL.
Onucanue WKAaJIbl OHEeHUBAHUSA:
Oyenka: 5

Huoicnuii nopoe sevinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku binonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CJIU 3aJJaHue
BBITIOJIHEHO B MOJHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OLeHKa "Xopouo" BEICTaBISAETCS €ClIu
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUISI PEIICHUS 3a]1a9

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 50
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-6. D¢ pexTuBHblii KO3 PULINEHT Pa3MHOKEHUS

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpusitusi B BPC: 25

IIpoueaypa npoBeeHNs1 KOHTPOJIBLHOI0 MepONPUATHS: 3aiuTa Ja00paTopHOi paboTsl. OTBETHI
Ha BOIIPOCHI K OTYETY.

Kpartkoe conepixanue 3a1aHusi:
OTBeTUTH HAa BOMPOCHI MPEMOAABATEIISA K OTUYETY M0 JJabopaTopHOil paboTe.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3HaTh: METOJABl  MCCJIEI0BaHUs 1.Yewm paznuyaroTcsi IpOCTPAHCTBEHHBIE PACIIPEIETICHUS

(U3UUECKUX MPOLIECCOB B SJIEPHBIX HEHTPOHOB B MOJAKPUTHUYECKON M KPUTHUECKOM cOOpKax?

peakTopax 2.Kakoil Bu1 IM€eeT MPOCTPAHCTBEHHOE paclpeiesieHre
HEHTPOHOB B MOAKPUTHUECKON cOOpKe O€3 BHELTHETO
HUCTOYHHKA?

3.ITouemy st MOAKPUTHYECKON COOPKH 3HAYCHHMS ,
MOJTyYCHHBIE IO MTOKa3aHHUSIM JBYX CYCTUHKOB,
PAacIoNIOKEHHBIX B PA3JIMYHBIX O0JIACTIX aKTHBHOM
30HBI, pa3HATCA?

4.Yto Takoe KOd(UIMEHT YMHOKEHHUS?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
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Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuku btnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHUE
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTABISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku ebtnonenus 3uanus. OueHka "yJ10BICTBOPUTEIHHO" BBICTABIISETCS
€CJIM 3aJ]aHUE TTPEUMYIIECTBEHHO BBITIOJIHEHO

KM-7. Beiropanue TonjimuBsa

®opmbl peanusanun: YcrHas Gopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas padora

Bec kouTposabHoro meponpusitusi B BPC: 25

IIpouenypa npoBeaeHnss KOHTPOJLHOI0 MePONPUATHS: 3auTa 1a00paTopHOit paboThl. OTBETHI
Ha BOIIPOCHI K OTYETY.

Kparkoe cogepxanue 3agaHus:
OTBeTUTH Ha BOIIPOCHI MIpernoaBaTelisi K OTUeTy Mo JJabopaTopHoi padore.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

VYMeTh: MMpOBOANUTL pPaCUYCTbl H 1.Hanmucate 1 00BIACHUTH YpaBHCHHUS IS CKOpOCTeﬁ
SKCIICPUMCHTBI oo (1)1/131/11(6 HU3MCHCHUSA BO BPEMCHHU SAICPHBIX IUIOTHOCTEH M30TOIIOB
PE€aKTOpPOB YpaHa " IIYTOHUA.

2.Ha3BaTh 1 00BACHUTE HOCICIOBATEILHOCTD JCHCTBUI,
HEO0OXOIMMBIX JJIsl BRIPAaBHUBAHUS paclpeaeeHus
morrHoctu 1o TBC.

3.00BSICHUTH U3MEHEHHS BO BPEMEHH PaBHOBECHBIX
3HA4YECHMM SIIEPHBIX IIJIOTHOCTEH KCEHOHA U CaMapus.
4.00BSCHUTH pa3NUYKe B 3HAYECHUSIX MMOTOKA HEUTPOHOB
JUTSE IEpU(PEPUITHBIX U BHYTPEHHUX TOTUIMBHBIX OJIOKOB.
5.00BSICHUTD pa3uuue B pacIpeeIeHUIX 10 30HaM
MaKpOSYEHKH MOTOKA HEUTPOHOB U CKOPOCTH
MIOTJIOLIEHUS B TPETHEN SHEPreTUUECKON IpyTIIIE.
6.I[Touemy kK03 PUITCHT HEPABHOMEPHOCTH
sHeprosbiaenenns no TBC ymensiaercst Bo BpemeHu?

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu vinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WIIH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: OueHkKa "XopoIo" BEICTABISIETCS €CIH
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABICHUE JUTSI PEIIICHHS 3a/1a4

Oyenxka: 3
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Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 50
Onucanue xapakmepucmuku evtnonanenus 3nanus. OueHka "yJ10BIETBOPUTENBHO" BBICTABISETCS
€CJIM 3aJjaHuE PEUMYIIECTBEHHO BBITIOJIHEHO

KM-8. Kunernku peakropa

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora
Bec konTpoabHoro meponpusitusi B BPC: 25
IIpouenypa npoBeaeHnss KOHTPOJLHOI0 MepONpuATHS: 3amuTa 1a00paTopHOi paboThl. OTBETHI

Ha BOIIPOCHI K OTYETY.

KpaTlcoe CodcpiKaHUuE 3alaHUA:

OTBeTuTh Ha BOIIPOCHI MIpernoaBaTelisi K OTYeTy M0 JJabopaTopHoi padore.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: TEOPHUIO HECTALlMOHAPHBIX
HEUTPOHHO-(U3UUECKUX

1.BiustHue 3ana3aplBaroMX HEUTPOHOB HA MEPEXOIHBIE
MPOLECCHI MTPU MOJIOKUTEIBHON W OTPHULIATEIbHON

IPOLIECCOB u CIOCOOBI PEaKTUBHOCTH.

BO3JICUCTBUS HAa HUX B SJEPHBIX 2.0T 4ero " Kak 3aBHCUT Kod(uImenTa
peakTopax BOCIIPOU3BOJICTBA?

YMers: AQHAJIM3UPOBATh u 1.00bacHUTH 3aBHCUMOCTD K03 duiinenta
MOJIEJIUPOBATh ¢buznyeckue PEaKTUBHOCTH IO TEMIIEpaType 3aMeJUIUTENs OT

HPOILIECCHI, B peaKTopax

KOHIICHTpaluu 0opa.

2.3anucaTth U OOBSICHUTH YPaBHEHUS] KHHETUKU PEaKTOpa.
3.3anucarb U OOBACHUTH YPABHEHUS TUHAMUKU
SJICPHOTO PEaKTOpa B TOYCYHOM NPUOIIIKSHHH.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe sevinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OleHKa "0TINYHO" BBICTaBISETCS €CIIH 3aJaHue
BBITIOJIHEHO B MOJHOM 00BhEME HJIM BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu ebinonneHus snanus: OueHka "Xopoo" BEICTaBISETCS €CIH
OO0JIBIIMHCTBO BOIIPOCOB PACKPHITO. BBIOPAHO BEPHOE HANpaBJICHUE JUIsl pEIIeHUs 3a/1a4

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus sHanus: OneHka "yI0BIEeTBOPUTENIBHO" BHICTABIIAETCS
€CITM 3aJJaHue MPEUMYIIECTBEHHO BBITIOTHEHO

JL1s1 KypcoBOIro nNpoeKkTa/padoTsl

3 cemecTtp
1. Onucanue KII/KP

Tewma: IIpoexTupoBaHue SIIEPHOTO peakTopa 3aJaHHOrO TUma. KypcOBON NMPOEKT BBINOIHSAETCS B
dopme JOMaIIHEro 3ajJaHusl. I. Tpebyercsa: 3anmaTbcs mnapaMeTpaMu 3aMeUIUTENs U
TEIJIOHOCUTENIS, BBIIOJHUTH TEIJIOBOM, THUAPABIMYECKUA U HEUTPOHHO-(PU3NYECKUN pacyeTsl
peakTopa, yuuThiBash ocoOble YCIOBHs, yka3aHHble B 3amaHuu. II. Mcxoanele mannbie: Tum u
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MOIITHOCTh ~ PEAKTOpa,  XapaKTepPUCTUKM  TOIUIMBA,  3aMEMJIUTENs,  TEIUIOHOCHTENS U
KOHCTPYKIIMOHHBIX MAT€PHAIOB, XapaKTEPUCTUKU pemeTku akTuBHOM 30HBI, III. Texnonorus
BBINIOJIHEHUS 3a/aHus: 1) BeIOpaTh mapameTpbl 3aMeUIMTENS U TEIUIOHOCUTENS; 2) BBIIOJIHUTH
TEIUIOBOM pacyeT peakTopa; 3) BBINIOJHUTH THIPABIUYECKUN pacueT peakTtopa; 4) BBIIOJIHUTH
HEUTPOHHO-(U3MUECKUN pacdeT peakTopa; S) BRIOIHUTH Ipaduueckyro 9acth mpoekra. [V. Cpok
BBITMIOJTHEHHSI KYPCOBOTO MPOEKTa MOCHeA s Helensa cemectpa. V. JlomoJHUTENbHBIE CBECHUS a)
[Tpu BBIMONHEHUW PabOTHI CIEAYET HCIONb30BaTh ydeOHoe mocodme [1] B) KypcoBoil mpoekt
BBITOJHSAETCS] HA KOMITBIOTEPE B MAITMHOMMCHON/PYKOITUCHOU (hopme.

11. Ilpumepul 3a0anus u memol padomaol

[Ipumep 3ananust
Tun peakropa: BBOP
Tenmosasg mommuocTs: 1200 MBT
XapakTepucTUKa TOILIMBA: AUOKCH]I ypaHa
Bun v napamerpsl 3amenuTeNs: BoJa, napaMeTpbl BEIOPATh
Bun u napameTpbl TEIIIOHOCUTENS: BOJa, TapaMeTPhl BHIOPATh
KoHcTpyKLIMOHHBIE MaTepHalibl: CIJIaB HA OCHOBE LIUPKOHUS
XapaKkTepHuCcTHKa PeIeTKA aKTUBHON 30HbI peakTopa: BBOP-440
Oco06ble ycnoBus: Onpenenuts KoaudecTBo TBC B pacueTHOM peakTope

TemaTuka KII/KP:

1. HelitponHo-(hu3nyueckuii U TeIoruapaBIndeckuii pacuer peakropa BBOP ¢ temnosoit
MOIITHOCTBIO aKTUBHOM 30HBI 1200 MBT 1 Xxapakrepuctiukamu pemeTku peaktopa BBOP-440. 2.
HeiitponHo-(hu3nueckuii U TeIIOruapaBIuveckuil pacuer peakropa BBOP ¢ temiosoit
MOITHOCTBIO aKTHBHOM 30HBI 3000 MBT 1 Xapakrepuctukamu pemeTtku peaktopa BBOP-1200. 3.
HeiitponHo-hu3nueckuii U TeIIoruapaBIudeckuii pacuer peakropa BBOP ¢ temnosoit
MOIITHOCTBIO aKTUBHOM 30HBI 3500 MBT 1 xapakrepuctikamu pemeTrku peakropa BBOP-1200.

KM-1. Cob6aronenue rpadpuka ppinonnenns KP
Onucanue MKaJIbl OEHNBAHUSA

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoinenus sHanusa: OneHKa 5 («OTINYHOY), €CIH 3a/laHue TIOTYyYeHO
C OIIO31aHueEM He OoJiee 4eM Ha 2 HEIEIH

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapakmepucmuku goinonnenus 3uanus: OueHka 4 («XopoIoy), eciy 3aJaHue MOIy4eHO
C OIIO31aHueEM He OoJiee 4eM Ha 3 HEIEIH

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 50
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka 3 («yJI0BIETBOPUTEIHHOY), €CIH
3aJIlaHue TOJYICHO C OMO3aHreM OoJiee ueM Ha 3 HeIeau

KM-2. Ouenka BbinoJiHenus pasaejios KP
Onncaﬂne IHIKAJIbI OIICHUBAHUA

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 10
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka 5 («OTIMYHOY), €CIH pa3/eN BHIOTHEH
C OIO3/1aHKMeM He OoJiee yeM Ha 2 HeIeau
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OueHka 4 («xoporuio»), eclid pa3/iei BhIIOIHEH C
OII03/IaHMEM He 0oJiee ueM Ha 3 HeJenu

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OueHka 3 («yI0BICTBOPUTEIIBHOY), €CIIHU pa3el
BBINOJIHEH C OMO3J]aHieM OoJiee ueM Ha 3 He/leu

KM-3. Ouenka BbinoJjiHenus pasaejios KP
Onucanne MKAJIbLI OLleHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 10
Onucanue xapakmepucmuxu evinonnenus 3uanus: OneHka 5 («OTIMYHOY), €CITU pa3/iell BHIITOTHEH
C Omo3/1aHueM He 0oJiee YeM Ha 2 Helleu

Ouyenka: 4
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evlnoaneHus 3nanus: OueHka 4 («xoporioy), €clid pa3/iei BhIIOIHEH C
OI03/[aHKEM He OoJiee ueM Ha 3 Helemu

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OueHka 3 («yI0BIECTBOPUTEIBHOY), €CIIU Pa3e
BBINOJIHEH C OMO3J]aHieM OoJiee ueM Ha 3 He/leiu

KM-4. Ouenka BbinoJjiHenus pasaejios KP
Onucanne MKAJbI OLCHNBAHHSA

Ouenxa: 5
Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapakmepucmuxu ebinoaneHus snanus: OueHka 5 («OTIMYHO»), €CIIU pa3/ieN BHIITOIHEH
C O1o3/1aHueM He OoJiee yeM Ha 2 Hellenu

Ouyenka: 4
Huodienuii nopoe evinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evlnoanerus 3nanus: OueHka 4 («xoporoy), €clid pa3/iei BHIIOTHEH C
OT03/[aHKEM He OoJiee ueM Ha 3 Hesleu

Oyenka: 3
Huosienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuxu evinoinerus 3Hanus: OneHka 3 («yI0BIECTBOPUTEIBHOY), €CIH pa3el
BBINOJIHEH C ON03JJaHueM OoJiee yeM Ha 3 Heslenu
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. ®uznyeckas kinaccudukaius peakropoB. Kinaccudukarus peneToxk.
2. Ocobennoctu pacuera K03 PUIeHTa pa3MHOKEHHUS Ha ObICTPBIX HEUTPOHAX B
pa3pexKEHHBIX pPEIIETKaX.

IIpouenypa npoBenenust

DK3aMeH MPOBOAWTCS B YCTHOW (opMme Mo OuneraMm B BUIC MOATOTOBKU W H3IIOKEHUS pPa3BEepHY-
TOro oTBeTa. Bpems Ha noArotoBky orBera — 60 MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKaAMOPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIAN 08
0C80eHUA OUCUUNTUHBL

1. Komnerenuusi/Muaukarop: UJI-2nk-1 3HaeT TeOprio HECTAIMOHAPHBIX HEUTPOHHO-
(bu3HYECKUX MPOIIECCOB U CIIOCOOBI BO3/ICHCTBUS HA HUX B SIIEPHBIX PEAKTOpax

Bonpocsl, 3aganus
1.®usnueckas kinaccupukanus peakropoB. Kiaccuduxanus pemerox.
2.I'eomeTpuueckuii mapaMmeTp U MPOCTPAaHCTBEHHOE pacIpe/ieleHle IOTOKa HEUTPOHOB ISt
pas3INYHBIX PEAKTOPOB.
3.0¢dexTuBHAs TOOABKA.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.B ogHOpOJHOM LMIMHIPUYECKOM peakTope 0e3 oTpaxaress pacipeneaeHue noToka
HEHTPOHOB 110 BHICOTE AKTUBHOM 30HBI OIUCHIBACTCS:
OTBeThI:
A) ¢ynkuueit beccens HyneBoro nopsaka;
B) skcnoneHuuanbHON QyHKIMEH;
C) ¢dynxuueir kocunyc
Bepnpiii otBet: C) (yHKIMENH KOCUHYC
2.B TecHbBIX PeaKTOPHBIX pelIeTKax:
OTBeThI:
A) cpenHss Xop/a B 3aMeUIMTEe MHOTO OOJIbIIe CpelHeH JUIMHBI cCBOOOIHOTO Ipobera 110
paccestHus;
B) cpennss xopzaa B 3aMeanuTeNe MEHbIIE WM paBHA cpelHel JUIMHBI cBOOOIHOTO ITpobera
JI0 PaCCEsIHHUS;
C) cpenuss xopza B 3aMeIUTENIE MEHBIIIE WIIM paBHA cpelHell UTMHBI cBOOOIHOTO MTpobera
JI0 TIOTJIOLEHUSI.
Bepusliii otBet: B) cpennsis xopaa B 3aMeIUTeNe MEHBIIIE WK PaBHA CpPEAHEN JITUHBI
cB00OOHOrO IIpobera 10 paccesHus
3.0THOCHTENBHO OOJBIIOE 3HAYCHHE KOd(PPHILIMEeHTa Pa3MHOKEHHUS Ha OBICTPBIX HEUTPOHAX B
TECHBIX PEUIeTKaX OOBbICHICTCS:
OtBeThI:
A) ManbiM 00bEMOM 3aMeIIUTENS B UeiiKe;
B) 3HauuTenbHBIM «IEpEKPECTHRIMY» 3 (HEKTOM;
C) 6oabIIUM JUAMETPOM TOTUTHBHBIX OJIOKOB.
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Bepuslii oTBeT: B) 3HauUMTENBHBIM «II€pEKPECTHRIMY 3 (HeKToM
4.Ilpu yBenmu4eHUH TEMIEPATyphbl TOIUIMBHOTO OJIOKA BEPOSATHOCTH N30€kKaTh PpE30HAHCHOTO
HOTJIOUICHUS:
OTtBeTsI:
A) yBenMuuBaeTCH;
B) He uzmensercs;
C) ymeHsbliaercs.
Bepnsiii otBeT: C) ymeHbIIaeTcs

2. Komnerennusi/Muaukarop: NI-2nk-» Brageer HaBbIKaMu pacyeToB U DKCIIEPUMEHTOB TI0
¢buzrke peakTopoB

Bomnpocel, 3axaHus
1.KoaddunueHt pazMHOXKEHUSI HEUTPOHOB B O€CKOHEUHOH cpene. DopMyria yeThIpex
COMHOKHTEJICH.
2.Pa3nbie (hopMbI HHTETPATIHLHOTO MpeACTaBICHUS KO3 PUIIeHTa pa3MHOKEHHUSI.
3.YpaBHenue peakTopa B 1 Py3HOHHO-BO3PACTHOM MTPHOIMKCHUH.
4.YcnoBue KpUTUYHOCTH OJJHOPOJIHOTO peakTopa 6e3 orpaxkartesns B 1uddy3noHHO-
BO3PACTHOM MPUOIIKEHHUH.
5.0aHOTpYNIOBOE MPUOIHKEHUE.
6.KBa3ukputnieckoe npuoImKeHue.
7.Y cnoBre KPUTHYHOCTH IIJIOCKOTO OJTHOPOAHOTO PEAKTOpa ¢ OTpaKaTelIeM B OJJHOTPYIIIOBOM
IpUOIMKEHUU.

Marepuaibl A1 IPOBEPKH OCTATOYHBIX 3HAHUHI
1.9¢dexruBHbIi KOdPPuHeHT pazmHOKeHuss Kad ato:
OTtBeTsI:
A) oTHOMIEHHE O0IIETO YKciia 00pa3yIIUXCs HEUTPOHOB K O0IIEMY YMCITYy HEUTPOHOB, B
TOM YHCJIE TEPSIEMBIX 3a CUET IOIJIOIIEHNUS U YTEUYKH 3a OJIMH U TOT K€ UHTEPBaJl BpPEMEHU;
B) napamerp, xapakTepu3yIOLI1il COOTHOIIEHHUE MEX/1y KOTMYECTBOM HEUTPOHOB JBYX
NIOCJIEI0BATENbHBIX IOKOJICHU;
C) uucino HeUTPOHOB JIeTICHUs, 00PA3YIOIIUXCS B CPEHEM MPH MOTJIONIEHUHU B TOTUIUBE OJTHOTO
TEIUIOBOTO HEUTPOHA.
BepHriit oTBeT: A) OTHOIIEHHE OOIIETO YKciia 00pa3yIHXCcs HEUTPOHOB K 001IeMy
YHUCIy HEUTPOHOB, B TOM YHCJIE TEPSIEMBIX 3@ CUET MOTJIOMIEHUS M YTEUKH 32 OAMH U TOT
K€ UHTEpBaJl BpEMEHHU
2.YciioBue KpUTHUHOCTH peakTopa:

OTBETHI:
B) ko =1

C) k_{\infty*{**}}"H=1
Bepnsiii otBet: A) ka=1
3.B HaAKPUTUYECKOM pEaKTOpE 3HAUEHUE MAaTEPUAIbHOTO TapaMeTpa:
OTtBeTHI:
A) Oonblie 3HAYEHUS TEOMETPHUECKOTO apaMeTpa;
B) paBHO 3HaYEHUIO TEOMETPUUYECKOTO MapaMeTpa;
C) MeHbIIle 3HaYSHHS] TEOMETPUIECKOTO MapaMerpa
BepHsiit otBeT: A) Oo0JbIlIe 3HAYSHHS TEOMETPHUIECKOTO TTapaMeTpa
4.C ¢pu3nuecKoil TOUKH 3peHUS ONTHUMAIBHBIA pa3Mep OTpa)kaTells B PeakTope Ha TEIIOBBIX
HEUTPOHAX OMPEAEIAETCS:
OTBeTsI:
A) IIMHOW MUTpalUM ISl MaTepralia OTpakaTers;
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B) nnunoi Murpanuu ajig Marepuana akTHBHOW 30HBI;

C) BeTMYMHOM IMOTOKA TEIJIOBBIX HEUTPOHOB HA TPAHUIIC AKTUBHAS 30HA — OTPaXKATEb.
BepHnblii oTBET: A) AIMHON MUTpalluy AJIs MaTepuaia oTpaxaTess

5.B rereporeHHOM peakTope Ha TEIJIOBBIX HEUTPOHAX BEPOSITHOCTh N30€KaTh PE30HAHCHOTO

HOTJIOUICHUS:
OTtBeTsI:

A) 06orble, 4eM B TOMOTEHHOM PEaKTOpe Ha TEIUIOBBIX HEUTPOHAX;

B) meHnbllie, 4eM B TOMOT€HHOM pEaKkTOpe Ha TEIIOBBIX HEUTPOHAX;

C) paBHa BepOsSTHOCTH M30€KaTh PE30HAHCHOTO MOTJIOIIECHHSI B TOMOTEHHOM PEAKTOPE.
BepHsiii otBeT: A) Gosibliie, 4eM B TOMOT€HHOM PEAKTOPE Ha TETUIOBBIX HEUTPOHAX

6.B rereporeHHOM peakTope Ha TeIIOBBIX HEUTpOHAX KO3 PHUIMEHT NCIIOIH30BAHUS

TEIJIOBBIX HEUTPOHOB:
OTtBeThI:

A) Ooubliie, 4eM B TOMOTEHHOM PEaKTOpE Ha TEIIOBBIX HEUTPOHAX;

B) menbiie, yeM B TOMOT'€HHOM pEaKTOPE Ha TEIUIOBBIX HEUTPOHAX;

C) paBeH k03¢ GULIMEHTY UCTIOIB30BaHUS TEIIOBBIX HEUTPOHOB B TOMOT€HHOM PEaKTOpe.
BepHnbplii oTBeT: B) MeHblIe, 4eM B TOMOI€HHOM PEAaKTOPE Ha TEIUIOBBIX HEUTpOHaX

11. Onucanue wikanvt oyenusanus

Ouyenka: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapaxmepucmuxu 6blnoaneHus 3Hanus: PaboTa BeIMoIHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI JaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu 8blnoineHus 3nanus: PadboTa BeiogHeHa B paMKkax ""0a3oBoro"
ypOBHS. BONBIIMHCTBO OTBETOB JaHbI BEPHO. B yacTu Martepuana ecTh He3HAUUTEIbHBIC
HEJ0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: S0
Onucanue xapakmepucmukuy 6blnoanenus 3uanus: PaboTa BeIOJIHEHa B paMKax "moporoBoro”
ypoBHs. OCHOBHas 4acTh 3a/1aHHUs BBIIIOJHEHA BEPHO. HA BOMIPOCHI YIIIYOJIEHHOTO YPOBHS

II1. IIpaguna évicmaenenusn umo2o60i OUeHKU no Kypcy

Ouenka ompezensercss B cooTBeTcTBUM ¢ [lonoxeHnem o OamsIbHO-PEUTHHIOBOM CHCTEME MJis
crynenroB HUY «MOW»

2 cemecTp
dopMa NPOMEKYTOUHOM aTTecTaluM: DK3aMeH
IIpumep Ouera

1. Kuneruka peakropa 6e3 3ama3pIBatolIiX HEUTPOHOB.
2. SInepHbI ¥ INIOTHOCTHOM TemrepaTypHble KOG (OULINEHThl PEaKTUBHOCTH.

IIpoueaypa npoBenenust

DK3aMeH TMpPOBOAUTCS B YyCTHOM ¢(opme mo OwmieramM B BHAE TMOJATOTOBKH U H3JI0KEHUS
pa3BepHYTOro oTBeTa. Bpems Ha moAroToBKy oTBeTa — 60 MUHYT.
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L. Ilepeuens komnemenyuii/uHOUKAMOPO8 U KOHMPOTILHBIX 6ONPOCOE NPOBEPKU PE3YIbMAN 08
0C60EeHUA OUCUUNIUHDL

1. Komnerenuusi/Muaukarop: UJI-2nk-1 3HaeT TeOpuio HECTAIMOHAPHBIX HEUTPOHHO-
(bu3NYECKUX MPOIIECCOB U CIIOCOOBI BO3/ICHCTBUS HA HUX B SIIEPHBIX PEAKTOPax

Bomnpocel, 3axaHus
1. Kunernka peakTopoB 0€3 3arma3bIBaroIuX HEUTPOHOB.
2.0co0eHHOCTH KMHETHKH PEaKTOpa MPHU MOJI0KHUTEIbHBIX U OTPUIATEIbHBIX 3HAYEHUSX
PEaKTUBHOCTH.
3.Kunetuka peakropa ¢ 0HO# 3((HeKTUBHON TPYNION 3ana3AbIBAIOIINX HEHTPOHOB.

4.Hepexoz[HHe IIPOLECCHI ITPU IMOJIOXKUTEIBHBIX U OTPULATCIIBHBIX 3HAYCHUAX PCAKTHBHOCTH.

5.9¢dexTruBHAs N0 3aNa3IbIBAIOIINX HEUTPOHOB.

6.0npezneneHns U CMbICI OCHOBHBIX 3((EKTOB 1 KOAPHHUIMEHTOB PEAKTUBHOCTH.

7.5l nepHbIii ¥ MIJIOTHOCTHOM TeMIepaTypHble KO GHUIMEHTH PEaKTUBHOCTH.

8.Ponb paznuuHbIX TemnepaTypHbIX 3(h()EKTOB B pa3HbIX peKUMax pabOThl PEaKTOPOB.
9.0cHOBHBIE 0COOEHHOCTH BBITOPAHHs YPAHOBOTO TOTLIMBA.

Marepunansl 1J151 IPOBEPKH OCTATOYHBIX 3HAHUMI

1.BO3MOXKHOCTB yIpaBiIsTh CAMOIOIEPKU-BAIOIIEHCS LIETHON peakluel 1eIeHus siep

OIpeAeIIAeTCS:
OTBeThI:

A) HannyueM U 3(p(HEKTUBHOCTBIO CUCTEMBI YIIPABICHHSI PEAKTOPOM;

B) yuerom 3ama3zabIBaroiux HEUTPOHOB;

C) HeHTpOHHO-(PU3MUECKUMH XapaKTEPUCTUKAMU MaT€pPHaJIOB aKTUBHOW 30HBI.
BepHnbplii otBeT: B) yuerom 3ama3piBaroIiiX HEUTPOHOB

2.9} deKT peakTUBHOCTHU 10O apamMeTpy p 3TO:
OTtBeThI:

A) dYacTHas NPOU3BOJHASA PEAKTUBHOCTH 110 3TOMY MapaMeTpy;

B) u3MeHeHUe peaKTUBHOCTH, BEI3BAHHOE U3MEHEHHEM MapamMeTpa p;

C) otpunarenbHas oOpaTHas CBSI3b PEAKTUBHOCTH IO MAapaMeTpy p.
BepHnplii oTBeT: B) M3MeHeHHe peakTUBHOCTH, BBI3BAHHOE U3MEHEHUEM IapaMeTpa p

3. s ycToitunBoil paboThl peakTopa IpH W3MEHEHUH apaMeTpa p He0OX0IUMO:
OTBeThI:

A) Hanu4Me OTpULATENbHOM 00paTHON CBA3M PEAKTUBHOCTH I10 ApaMeTpy p;

B) nanuume nomycTumMoro nuanazoHa U3MEHEHMs TapameTpa p;

C) Hanuuue orpaHUYeHUs] CKOPOCTH U3MEHEHUS MapaMeTpa p.
BepHblii oTBeT: A) HamuM4Ke OTpULIaTEIbHON OOPAaTHOM CBSI3U PEAKTUBHOCTH 1O
napaMmerTpy p

4.CranoHapHO€ OTpaBJIEHUE PEaKTOpa KCEHOHOM Iepej] yCKOM peakTopa TpeOyer:
OtBeTsI:

A) YMEHBIINTH 3arac peaKTUBHOCTH;

B) He Binser Ha BeNMUYMHY 3araca peakTUBHOCTH;

C) yBenuuuTh 3amac peaKTUBHOCTH.
Bepnplii otBeT: C) yBEIMUUTH 3a11aC pEaKTHUBHOCTH

5.lo6GaBnenue 60pHOI KHCIOTHI B BOJly IepBoro koHtypa BBOP 3ameTHo n3menser:
OtBeThI:

A) K03PPUIMEHT pa3MHOKEHHUS Ha OBICTPHIX HEUTPOHAX;

B) BeposiTHOCTD M30€KaTh PE30HAHCHOTO MOTJIOIEHNUS HEHTPOHOB MPH 3aMeJICHHUH;

C) xoadduImeHT NCnob30BaHus TEIIOBBIX HEHTPOHOB.
Bepusriit otBet: C) k03¢ (UIMEHT HCIIOIB30BAaHMS TEIUIOBBIX HEHTPOHOB
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2. Komnerenuuss/Muaukarop: M/1-2nk-2 Brageer HaBbIkaMu pacyeToB U AKCIIEPUMEHTOB 10
(bu3HKe peakTopoB

Bomnpocel, 3axaHus
1.YpaBHEHHS KHHETUKH PEeaKTOpa C 3ara3ablBalOIIMU HEHTPOHAMH.

MartepuaJbl 1Jil IPOBEPKHU OCTATOYHBIX 3HAHUI
1.Ilepnoa peakTopa 310:
OTBeTHI:
A) BpeMms, 32 KOTOPOE MOTOK HEUTPOHOB U3MEHSETCS B 2 pa3a,
B) Bpewms, 3a KOTOpOE MOTOK HEUTPOHOB U3MEHSIETCS B € pa3;
C) npoAoIKUTENBHOCTh MEPEXOHOTO MPOoLIecca MPHU MOJI0KUTEIBHOM 3HAUEHUN
PEaKTUBHOCTH.
Bepnsiii otBeT: B) Bpems, 3a KOTOpO€ IMOTOK HEHTPOHOB U3MEHSETCS B € pa3
2.9¢ddexTrBHAs HONIA 3aMa3/IBIBAIOIINX HEUTPOHOB OIIPEIEIIAETC:
OTBeTsI:
A) cpenHeli sSHEprHUel 3ana3abIBalOIINX HEUTPOHOB;
B) cpeanum BpeMeHeM 00pa3oBaHUs 3ama3AbIBAIOIIUX HEHTPOHOB;
C) snepHOI MIOTHOCTHIO SIEP-TIPEAILIECTBEHHUKOB.
BepHeiii oTBeT: A) cpeaHel dHEpryue 3ana3IbBalomuX HEHTPOHOB
3.Kammnanus Tomnusa 310:
OTtBeTsI:

A) Bpems pabOThI peakTopa Ha HOMHHAJIBHON MOIIHOCTH 0€3 Ieperpy3Ku (mepeMerieHus)

TOILIINBA;
B) Bpems npeObiBaHHS TBAJIOB B peakTope, paboTaromeM Ha HOMUHABHON MOIIHOCTH;
C) Bpems npeObIBaHUS TOILIMBA B 3aMKHYTOM TOILTUBHOM IIHMKIIE.
Bepuslii otBet: B) Bpems npeObiBaHUs TBAJIOB B peakTope, paboTaronieM Ha
HOMHHAJILHOW MOIIIHOCTH
4.9} dpexTuBHBIN pagryc MOTJIOMIAOIIETO CTEPIKHS:
OTBeTsI:
A) Oonblile paguyca HUIMHIPHYECKOTO CTEPHKHS;
B) 3aBucHUT 0T pagnyca IUITUHAPUIECKOTO PEAKTOPa;
C) MeHblIe paanyca HUIHHIAPUUECKOTO CTEPHKHS.
Bepubiit otBer: C) MeHblIe paguyca IUIMHIPUYECKOTO CTEPIKHS
5.9 (}HEeKTUBHOCTD MOTJIONMIAIOIIETO CTEPIKHS, PACIIOJIOKEHHOTO 110 BCEH BBICOTE Ha
pPacCTOSHUU I' OT OCU CUMMETPHUH OJHOPOJIHOTO LMJIMHAPUYECKOTO peaKk-Topa
MIPONOPIMOHANIFHA:
OTBeTsI:

A) KBaJpaTy OTHOILIEHUS IOTOKA HEUTPOHOB Ui peakTopa 0e3 CTEep:KHS Ha OCH CUMMETPUU U

Ha PACCTOSIHUM I OT Hee;
B) oTHomeHuto noToka HEUTPOHOB JJISl peakTopa Oe3 CTepHKHS Ha OCH CHMMETPHUH U Ha
PacCTOSIHUU I' OT HEE,

C) xBagpaTHOMY KOPHIO M3 OTHOILIEHHUS IOTOKAa HEUTPOHOB sl peakTopa 0€3 CTep KHsI Ha OCH

CUMMETpPHUH U HA PACCTOSHUU I OT HEE.

BepHnbrlii oTBeT: A) KBaJipaTy OTHOIIEHHUS TOTOKA HEHTPOHOB ISl peakTopa 0e3 CTepKHs

Ha OCH CUMMETPHUH U Ha PACCTOSTHUU T OT HEe
II. Onucanue wikanvl oueHuBanus

Oyenka: 5
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10

Onucanue xapakmepucmuku 6blnoneHus 3uanus: PaboTa BeIIOIIHEHa B paMKax "MPOABUHYTOT0"
ypoBHs. OTBETHI JaHbI BEPHO, YETKO CPOPMYIMPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoHeHus 3uanus: Pabota BeloiHeHa B paMkax "06a3o0Boro"
ypOBHsI. BOJILIIMHCTBO OTBETOB JIaHBI BEPHO. B yacTh Marepuana ecTb HE3HAYUTEIILHBIC
HEJOCTaTK!

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapaxmepucmuxu 6vlnoineHus 3Hanus: PaboTa BeINoJHEHA B paMKax "Moporosoro”
ypoBHsi. OCHOBHAsI 4acTh 3a/IaHUs BHITIOJHEHA BEPHO. HA BOMPOCH YIITyOJIEHHOTO YPOBHS

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBOM CHCTEME IS
cryaentoB HUY «MOW»
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JL1s1 KypcoBOro nNpoeKkTa/padoTsl:

3 cemecTp

®opma nposenenus: 3amura KII/KP
L. Ilpoyeoypa 3augumuvr KIlI/KP

3amuTa mpoBoauTcs B hopme mokiaaa (10 MuH) ¢ TOCIEAYIONIMM OTBETOM Ha BOIIPOCHI YICHOB
KOMHCCHH 110 padoTe (5 MuH).

II. Onucanue wKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 10
Onucanue xapaxmepucmuxu 8vlnoiHeHus sHanus: PaboTa BbIIONIHEHA B paMKaX "MPOJABUHYTOTO'
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYTUPOBAHHBIC OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 8blnoaHeHus 3uanus: PaboTa BeImojHeHa B paMKax ""0a30Boro"
ypOBHs. BOJIBIIMHCTBO OTBETOB JAaHbl BEpHO. B yacTu matepuana ecTh He3HAUYUTEIbHbIE
HEJO0CTaTK!

Oyenka: 3
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 50
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: PaboTa BeINoIHEHA B paMKax "Mmoporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/laHus BHIMIOJHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

1I1. Ilpasuna évicmasienus umozo80i OyeHKu no Kypcy

Ornenka ompezensercs B cooTBeTCTBUHU ¢ [lomoxeHnem o OalIbHO-PEUTHHTOBOM cHCTEME IS
crynearoB HUY «MDW»
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