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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 MaTepuabl 0 JUCHMIUIMHE BKIIIOYAIOT OLEHOYHbIE CPEACTBA Ui NPOBEICHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. I[TIK-3 CniocobeH caMoCTOSTENbHO ONPEAEIsATh HapaBiIeHUE U XapaKTep MPOBOIUMBIX
MCCJIEI0BAHUM, YUUTHIBATH COBPEMEHHbBIC TEHCHIIMU Pa3BUTHUSI AaTOMHOM SHEPTEeTUKHU
NI-1 O3HakoMIIeH C TeIoQU3NIECKUMHU MPOOIeMaMy COBPEMEHHOM YHEPTEeTUKHI

M BKIIFOYACT:
JJIA TEKYIIEro KOHTPOJIA YCIIEBA€eMOCTH:

®dopma peanuzanuu: buneTsl (MUCEMEHHBINA OMPOC)
1. KM-1 «KonctpykTuBHbie ocobeHHOCTH THUIOBBIX 1DV » (TectupoBanue)
2. KM-2 «SlnepHblil TOIUIMBHBIN LUK, TEXHOJIOTHH NEPEPaOOTKH, YTUIU3ALUU U
3axoponenus OAT» (TectupoBanue)

Popma peanusanuu: ITncemenHas pabora
1. KM-3 «flnepHo-dpusndeckue u Teriosle npoiecchl B A2Y» (KonTponbHas paboTa)
2. KM-4 «Bp16op mapameTpoB Terionocuteneil B KoHTypax ADCy» (KontponbsHas padora)

®opma peanuzaruu: CmemranHas hopma
1. KM-5 TBopueckoe 3amxanue (Pedepar)

BPC aucuuniavHbl

2 cemecTp
Beca KOHTpOIBHBIX MEepOTIPUSATHH, %o
Hnanekc KM- | KM- | KM- | KM- | KM-
Paznen quciuImmHb KM: 1 2 3 4 5

Cpok KM: 4 8 10 14 15

AtomHast sHepreTuka u J9Y

OcHOBHBIE 3TaIlbl pa3BUTHUSI ATOMHON YHEPTETUKHI + +
OcHOBBI (DU3HKH SIIEPHBIX PEAKTOPOB + + +
Marepuansl 1 KOHCTPYKLHUH JIEMEHTOB SACPHBIX + + +
DHEPreTHYECKUX YCTAHOBOK

OBOJIIOLMOHHBIE U NHHOBAIIMOHHBIE IPOEKTHI B + +
POCCHIICKON aTOMHOW SHEPTeTHKE

OHEepreTu4ecKue pecypcsl U SAEPHBIN TOIUIMBHBIN LUK

OHEepPreTu4ecKue pecypcsl U SAEPHBIN TOIUIMBHBIN UK + + +

(ATL)




O6pamenne ¢ oTpaboTaHHBIM siaepHbIM ToruBOM (O T) + + +
OO0pamenue ¢ paarnoakTUBHBIMU oTxoAamu (PAO) + + +
DKOHOMUKA, 6€30MaCHOCTh U MEPCIIEKTUBBI ATOMHOM
SHEPreTUKHU
DKOHOMHKA aTOMHOU SHEPTreTUKHU + +
bezonacnocts ADC u Tspxenbie apapuu Ha ADC + + +
MexayHapoaHbIe aClIeKThbl pa3BUTUS aTOMHOU + +
SHEPreTHKU
IIepcrieKTUBBI UCTIOJIBL30BAHUS ATOMHOM SHEPTUH B +
KOCMOCe

Bec KM: | 15 15 20 20 30

$O61mast yacte/J{j1st MPOMEKYTOUHOMN arTecTanund




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
I1K-3 N-1nk-s O3nakomieH c | 3HaTh: KM-1 «KonctpykruBabie ocobenHoctu TUnoBbix A2V » (TectupoBanue)

TETIO(U3NIECKIMHU
npobiieMaMu  COBPEMEHHOM
SHEPreTHKH

COBpPEMEHHBIE TOCTUKEHUS
HayKH ¥ TEXHOJIOTUU B
00JacT MPOEKTUPOBAHUS
OCHOBHOT'0 000pYy10BaHUs
SOV, TpaaumoHHbIE U
OPUTHHAIILHBIC METO/IbI
WCCIIeTIOBaHUS
obopynoBanus SA0Y
pa3IMYHOTrO THIA; (PaKTOPHI,
BIIMAIONINE Ha 0€3011aCHOCTh
Y HaJISKHOCTh TEXHOJIOTHI 1
00BEKTOB SAEPHOM
SHEPTETHKU;

OCHOBHBIE ITPOIIECCHI
nepepaboTKu
0TpabOTaHHOTO SACPHOTO
torusa (OST),
YTHJIN3AIHAHA U 3aXOPOHCHUS
PaMOaKTUBHBIX OTXOJ/I0B
(PAO) B cooTBeTcTBUU C
TpeOOBaHUSIMU
TEXHOJOTHICCKHIX
pErIaMeHTOB U HOpMaMu
paaralMOHHON

KM-2 «SlnepHblil TOTUIMBHBINA UK, TEXHOJIOTHH MEPEpabOTKH,
yrrim3anuu 1 3axoponenus OSAT» (TectupoBanue)

KM-3 «Snepuo-puznueckue u temaosbie nporecchl B A2Y» (KoutponpHas
pabora)

KM-4 «Bb160op napameTpoB TemioHocuTenei B KoHTypax ADC»
(KonTposbHas paboTta)

KM-5 TBopueckoe 3amganue (Pedepar)




0e30macHOCTH
(bu3nvecKre OCHOBBI
(GYHKIMOHUPOBAHUS
obopynoBanus (S19Y) u
MPUHLUIIBI €TO
W3TOTOBIICHHSI

YMers:

WCIIOJIB30BATh METOIBI
pacdera o0opyIOBaHUs,
BbIOOpA M ONITUMU3AINH
apaMeTpoB
TEXHOJIOTHYECKUX
IIPOLIECCOB, ITOKA3aTeNen
Ka4yecTBa U PEKUMOB
paboThl 0OBEKTOB AAEPHOU
SHEPIreTUKU
aHAJM3UPOBATH BIUSHHE
Pa3NUYHbIX (PU3NIECKUX
MIPOIIECCOB H
TEXHOJIOTHYECKUX (haKTOpOB
Ha XapakTepucTuku A0V u
3¢ HEeKTHBHOCTH PaOOTHI
ADC




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
KM-1. KM-1 «KoHCTPpYKTHBHBIE 0CO0CHHOCTH THNIOBBIX AJY)

@opmbl peasu3anun: bunets (MMCbBMEHHBINA OITPOC)

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOr0 MeponpusTHsi: Bpimaercs nauct ¢ 3apaHee
MOATOTOBJICHHBIMH 5 BOTpocaMu ¢/0e3 BapuaHTOB oTBeTa. BpeMs Ha BoimoHeHHUE: 15-20 MUHYT.

Kpartkoe conep:xanue 3aganus:
Br16epute BepHBIN OTBET

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: ¢dbusznyeckue - OCHOBBI 1.Bona B siIepHOM pEaKTOPE CITY)KHUT:
(YHKIIMOHUPOBAHUS 1) 3ameqnurenem

o0opynoBaHus (A19Y) u 2) TeTIOHOCHUTEIIEM

HPUHIUITEL €70 U3TOTOBIICHUS 3) mornotuTenemMm

4) cpeny OTBETOB HET MPABUIHLHOTO
2.B 1954 rony Obla BBeJieHA B ICHCTBUE TIEPBasi B MUPE
aTOMHas JIeKTpocTaHlus. B kakoM ropoae 3to
[IPOU301LI0?
-O6Hnunck (CCCP)

e -Yukaro (CLUA)

e -Hbto-Mopk (CLLA)

e -JloHaoH (AHrnuA)

Onucanue MIKAJbI OLlEeHUBAHUS

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 100
Onucanue xapakmepucmuku blnonHenus snanus: 11orydeHbsl Bce BEpHbIE OTBETHI HA
MPEUI0KEHHBIE BOITPOCHI

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax. 80
Onucanue xapaxmepucmuxu binoiHeHus snanus: JlomyiieHa ojHa onmmoka

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 8binoIHeHUs 3Hanus: JIomyIeHo 1Be OMuOKH

Oyenka: 2
Onucanue xapaxmepucmuxu 6bIn0IHeHUs 3Hanus: JIomyieHo Tpu u 6oJiee omodoK

KM-2. KM-2 «S1nepHblii TONJMBHBIN HMKJI, TEXHOJOTHH NepepadoTKH, YTHIH3ALUA 1
3axopoHenuss OSAT»

®opmbl peaju3anum: buiers! (MMCbMEHHBIH OMPOC)
Tun koHTpOILHOTrO Meponpusitus: TectupoBanue
Bec kouTposabHoro meponpusitust B bPC: 15




IIpouenypa mnpoBeaeHUsi KOHTPOJBLHOr0 MeponpusaTHsi: Bpimaercs nauct ¢ 3apaHee
MOATOTOBJICHHBIMH 5 BOTIpocaMu ¢/0e3 BapuaHTOB 0TBeTa. Bpems Ha BoimonHeHue: 15-20 MuHYT.

Kpatkoe cogep:xanue 3aganus:
Br16epute BepHBIN OTBET

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: OCHOBHBIE  TNPOILIECCHI 1.Ykaxwure ycioBusi, KOTOpbIe HEOOXOIUMBI IS
nepepaboTKu 0TpaboOTaHHOTO BO3HUKHOBEHMS LICTHOM SJIEPHOM peaKIuu:

AIEPHOTO TOILIMBA (OAT), 1) urcio BTOpUUHBIX HEUTPOHOB N > 1.

YTWIM3aUUA W 3aXOpOHEHUs 2) sHeprusi HEUTPOHOB JOJKHA OBITH JOCTATOYHOM,
paanoakTuBHbIX 0TX0A0B (PAO) B 9TOOBI BBI3BATH JCIICHUE SI/IEP.

COOTBETCTBUU C TpeOOBaHUSAMU 3) oTCcyTCTBHE NMPUMECEH, MOTIOUIAIOIINX HEUTPOHBI.
TEXHOJOTMYECKUX PErJIaMEHTOB U 4) Hanuuue npuMecel, MOTJIOMAIIUX HEUTPOHBIL.
HOpMaMHu paaranoOHHON 5) 9KCII0 BTOPUYHBIX HEUTPOHOB N < 1.
0€30MacHOCTH 2.Kpurtnueckue pa3Mepsl akTUBHON 30HBI PEaKkTopa U,

COOTBETCTBEHHO, KpUTHUYECKAsA Macca JACHAIIErocs
BELIECTBA ONPEAEISIOTCA ...
1)BHIOM TOTUIMBA

e 2)TMNOM 3ameanuTens

®  3)KOHCTPYKTUBHbIMM OCOBEHHOCTAMM peaKkTopa

e 4)cnocobom oxnaxaeHusn

Onucanne MKAJbI OIlCHUBAHUS:

Ouyenxa: 5
Huoichuii nopoe svinonnenus sadanus 6 npoyenmax: 100
Onucanue xapakmepucmuku 6blnoaHeHus 3uanus: 11oaydeHsl Bce BepHbIE OTBETHI HA
MpeIJI0KEHHBIE BOMPOCHI

Ouenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 80
Onucanue xapaxmepucmuxu binoaHeHus snanus: JlomyiieHa ojHa onmmoka

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6binoIHeHus 3Hanus: JIomyieHo 1Be OMnOKH

Oyenka: 2
Onucanue xapaxmepucmuxu 8binoIHeHus 3Hanus: JIomymmeHo Tpu u 0oJiee OIooK

KM-3. KM-3 «S1nepHo-puznueckne u TemaoBbie npoueccbl B A3Y»

®opmbl peanusanuu: [lucbMenHas padora

Tun koHTpobHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOobHOrO0 Meponpusitusi B BPC: 20

IIpouenypa mpoBeaeHMsi KOHTPOJILHOIO Meponpusitusi: Bpinaercs Ouner c 3agaHueM JUid
pacueTa U MOoJIy4eHHs YUCIIEHHOT 0 0TBeTa. BpeMs Ha BbinonaHeHue - 90 MUHYT.

Kpartkoe cogep:xxanue 3aganus:
Pemmre 3anauy.

KoHTpoJibHbIe BONIpOChI/3aJaHUA:
| VMeTb: aHaIM3MpOBaTh BIHSHHE | 1.TIpu B3pbIBE aTOMHOIT G0MOBI 0CBOGOKIACTCS IHEPIHUs |
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Pa3IUYHBIX (bu3mIecKux 8,3*107(16) JI>x. DTa sHEprHs MOJy4aeTcss B OCHOBHOM

IIPOLIECCOB UM TEXHOJIOTUYECKUX 3a cyer JeseHus saaep ypasa 238. Ilpu nenenun onHoro
(GakTOpoB Ha  XapaKTEPUCTHUKH sipa ypana 238 ocBoboxaaercs 200 MaB, macca sipa
ADY u sddexkTuBHOCTE PAOOTHI paBHa npuMepHo 238 a. €. M. Beiunciure maccy saep
ADC ypaHa, UCIIBITABIINX JICJICHUE MPU B3PbIBE, U CYMMAapPHBIil

nedeKT Macchl.

2.MupoBoe notpebieHue SJHEpriuy 4YeJI0BEeYeCTBOM
coctasisieT npumepHo 4*107(20) JIx B roa. Ecnu Oyner
BO3MO’KHO OCBOOOKIEHHE COOCTBEHHOM SHEPrUU
BELIECTBA, CKOJIbKO KMJIOIPaMMOB BEIIECTBA
noTpe0yeTcsi pacXxo/10BaTh YEJIOBEUECTBY B CYTKH JUIs
yIOBIIETBOPEHHS COBPEMEHHBIX OTPEOHOCTEH B
sHepruun?

Onucanue MKAJbI OICHUBAaHUA:

Oyenka: 5
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax: 10
Onucanue xapakmepucmuku blnoanenus 3nanus; OueHka "oTJIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOITHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnonnenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €U
OOJIBITMHCTBO BEJTMYMH HAMJICHTO BEPHO, BRIOPAHO BEPHOE HAIIpaBJICHUE Ui PEIICHUS 33124

Oyenka: 3
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJ]aHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: OTNeHKa "HeyTOBICTBOPUTEIIEHO" BEICTABIISICTCS
€CJIM 3aJIaHUE BBITOJIHEHO HEBEPHO WUJTU MPEUMYIIECTBEHHO HE BBIMOJIHEHO

KM-4. KM-4 «Bp100p napamMeTpoB TeIUIOHOCHTEIeH B KOHTypax AJC»

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoabHOrO MeponpusTus: KourponsHas pabota

Bec koHTpOIbHOrO Meponpusitusi B BPC: 20

IIpouenypa mnpoBeaeHMsi KOHTPOJILHOTO Meponpusitusi: Bpinaercs Ouner c 3agaHueM Ui
pacueTa U IOoJIy4EeHHs YUCIIEHHOT 0 0TBeTa. BpeMs Ha BbinonaHeHue - 90 MUHYT.

Kpartkoe cogep:xxanue 3aganus:
Pemure 3anauy.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

YMeTh: UCHOIB30BaTh  METOMBI 1.0Onpenenuts Tepmuyeckuii KI1J1 mapotypOuHHOTrO
pacuera 00OpyIOBaHMs, BHIOOpA U nukia ADC ¢ BBOP ¢ npoMmexxyTouHbIM Ieperpena napa
ONTUMHU3ALNU [1apaMeTpoB II0CJIE OJJHOCTYIIEHYATOr0 CEernapaTropa Bilaru ¢
TEXHOJIOTHYECKHUX MIPOLIECCOB, MaKCHMaJIbHO BO3MOXKHOM J0JIeH cenapamui.
IOKa3aTelned KauyecTBa U PEKUMOB HavanpHoe naBjieHMe HACHILIEHHOTO BOJSHOTO Mapa
paboThI 00BEKTOB AIEPHOMN nepen Typounoi passo pl = 6,5 Mlla. Temneparypa
DHEPreTUKU neperpesa napa (tb) va 10,86 °C nmxe ts(pl).
PazpgenurensHoe naBnenue B cenaparope pe = 0,5 MIla.
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JaBnenue B konaeHcarope p2 = 4,4 xlla. [IpeacraButs
CXEeMy YCTaHOBKHM U TSs-IuarpamMmy LHKIIA.
2.0npenenuTh U3MEHEHUE KOHEYHOW BJIAKHOCTH Mapa,
tepmudeckoro KIIJ[ u Teopernueckor MOITHOCTH
napotrypourHoro mukiaa ADC ¢ BBOP 3a cuer
MIPUMEHEHHUSI OJJTHOCTYIIEHYATOr0 cenaparopa Bjaru ¢
MaKCUMaJIbHO BO3MOXXHOM Jl0yieH cenapauuu. JlaBnenue
BOJSIHOTO T1apa nepen Typounoi pl = 6,5 Mlla,
pazaenuTenbHoe gaBiieHue B cenaparope pc = 0,6 Mlla,
naBjeHue B KoHjieHcarope p2 = 6 klla, a wacoBoii pacxon
napa paseH 320 1/4. [IpeacTaBuTh cXeMy YCTaHOBKH H
TS-nquarpamMmy HUKIIA.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 70
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABIISIETCS €CJIM 3aJaHue
BBIIOJIHEHO B TIOJTHOM 00'bEME MJIH BBITIOJHEHO NMPEUMYIIECTBEHHO BEPHO

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: OeHKa "Xopoio" BEICTABISAETCS €CITU
OOJIBIITMHCTBO MMOKA3aTeICH paCCYMTAHO BEPHO, BBIOPAHO BEPHOE HANIPABJICHUE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 50
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "yI0BIeTBOPUTEIHLHO" BHICTABIISETCS
€CITM 3aJIaHUE MPEUMYIIECTBECHHO BBITIOJHEHO

Oyenka: 2
Onucanue xapaxmepucmuku 6vinoaneHus snanus: OLeHKa "Hey10BIETBOPUTEIIBHO" BBICTABIIAETCS
€CJIM 3aJIaHUE BBIITOJIHEHO HEBEPHO WUJIU MPEUMYIIECTBEHHO HE BBIOJIHEHO

KM-5. KM-5 TBopueckoe 3a1anue

®opmbl peanusanun: CmenianHas popma

Tun kouTpoabHOro Meponpusitus: Pedepar

Bec konTposbHoro meponpusitusi B BPC: 30

IIpouenypa mnpoBeneHHsi KOHTPOJIBHOIO Meponpusitusi: B Hauane cemectpa CTyAEHT
ornpezensercs ¢ TeMoil 3a1anus. B TeueHne cemecTpa roTOBUT pedepar U J0KIaj] ¢ IPEe3eHTALNEN.

Kparkoe conepxxanue 3agaHus:
[TonroroButk pedepat Ha BbIOpaHHYIO TeMy. [loaroToBUTh Mpe3eHTanuo u Jokuan Ha 10

MHUHYT 10 MaTepuaiam pedepara.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTb: COBPEMEHHBIE JTOCTHKEHUS 1.1. UccnenoBanust B 007acTH s,I€PHOM SHEPreTUKH,
HAayKM M TEXHOJIOTMH B oO0yactu npoBoaumMbie B CCCP, CTponTEIbCTBO aTOMHOM
IIPOECKTUPOBAHUSA OCHOBHOI'O JJIEKTPOCTAHLINH.

o0opynoBaHus A9Y, 2. [IpuHIMI 1eHCTBUS aTOMHOTO PEAaKTOpa.
TPaAULMOHHBIE W OpPUTMHAIbHBIC 3. Tunbl AAEPHBIX PEAKTOPOB U UX YCTPOMCTBO.

METO/IbI HCCJIEI0BaHUSA 4. IlepcrieKTUBBI pa3BUTHSA aTOMHOM 3Hepruu B PO.
obopynoBanust SOV pazauyHOro 5. OcoOeHHOCTH SIIEPHOTO PEaKTOpa KaKk MCTOYHHKA
Tuna; (akTopbl, BIMSIIONIME Ha TEIUIOTHI, (PU3nYecKoe 0O00CHOBAHUE MPOUCXOIAIINX TPH
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0€30MacHOCTh U HaJEKHOCTh 3TOM MPOLECCOB.

TEXHOJIOTUH U OOBEKTOB SACPHOM 6. [IpyHIMI OEHCTBUS U OCHOBHBIE 2JIEMEHTHI PEAKTOPOB
SHEPIeTHKU; MIOCTPOCHHBIX Ha OBICTPHIX HEUTPOHAX.

7. MeTamoKOHCTPYKLIUH PEAKTOPA.

8. TexHomorHus MPOU3BOJICTBA PEAKTOPOB C IAPOBOM
3aCBINIKOM.

9. OcobeHHOCTH caMO00eCTICYeHHS IACPHON SHEPTETUKHU
TOILJINBOM.

10. IlepBsoie sepHBbIC peaKTOPhI, UX MPUHITUI PAOOTHI
KaK YCTPOMCTB, B KOTOPBIX OCYLIECTBIISETCS
yhpaBisiemMasi peakuus JeIeHUs Saep.

11. Ucnonp30oBaHue B SAEPHBIX PEAKTOpPaX, PAOOTAIOIINX
Ha €CTECTBEHHOM YpaHe, 3aMeJINTENIeH HEUTPOHOB ISl
MOBBIIIEHUS KO3()(DUITUEHTOB UX JICICHUSI.

12. UckyccTBO ynpaBiATh SACPHOM SHEPTUCH.

13. Kak He caenarb aToMHYI0 60MOY U3 peakTopa.

14. CamoperyaupoBaHie U CaMOOTPaHUYEHUE IEPHOU
peaxkuuu.

15. TepmosiiepHble peakUU B IPUPOJHBIX YCIOBHUSX.
16. LlenHble siaepHbIE peakuu, CXeMa UX Pa3BUTHUSL.

17. O6iee MoOHATHE O KPUTUUYECKON Macce.

18. IlepBas nenHas sanepHas peakuus 1€JCHUsl ypaHa B
CILIA u Poccun.

19. Kak He cnenatbh aToMHYI0 60MOY U3 peakTopa.

20. I'naBHBIE OCOOEHHOCTH UCHOIb30BAHUS
3aMeJINTENeH HEUTPOHOB B AJIEPHBIX PEAKTOPAX.

21. IlpoexT nepBoii B Mupe Ij1aByyeil aToMHOM
AJEKTPOCTAHIINH.

22. IlepcrieKTHBBI UCIOIB30BAHUS SACPHON SHEPTUU B
KOCMOCE.

23. IlepcriekTHUBBI pa3BUTHS aTOMHOM SHepruu B PO.

OnucaHue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu bINOJIHeHUs] 3HAHUA: - CTYJIEHT TTTyOOKO U BCECTOPOHHE YCBOUI
po0GyieMy; - YBEPEHHO, IOTUYHO, TIOCIIEI0BATENILHO M TPAMOTHO €ro U3JIaraeT; - OMupasich Ha
3HAHHUSI OCHOBHOM ¥ JIOTIOJTHUTEILHOM JIUTEPATyPhI, TECHO NIPHUBSI3BIBACT YCBOCHHBIC HAYYHBIC
MOJIO’KEHUS C TIPAKTUUYECKOM JIeATENHHOCTHIO; - YMEIO OOOCHOBBIBAET U apPTyMEHTHPYET
BBIJIBUTAEMbIC MM HMJICH, - JICIa€T BBIBOJIbI M 000OIIECHHUS; - CBOOOIHO BJaJ€eT MOHITHIMHI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu 6bINOJIHEHUs 3HAHUA: - CTYIEHT TBEPJI0 YCBOWI TEMY, TPAMOTHO U 10
CYULIECTBY M3JIaraeT ee, ONupasiCh Ha 3HaHUS OCHOBHOM JTUTEpaTyphl; - HE TOMyCKaeT
CYILLIECTBEHHBIX HETOYHOCTEM; - YBA3BIBAET YCBOCHHBIE 3HAHUS C PAKTUYECKOM IEATENBHOCTBIO; -
apryMeHTHPYEeT Hay4yHbl€ MOJIOKEHUS; - IeTIaeT BHIBO/IBI M 0000IIEHNUS; - BIaI€ET CUCTEMOM
OCHOBHBIX ITOHATUHI

Oyenka: 3
Hudicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 50
Onucanue xapakmepucmuku 6blNOJHEHUs. 3HAHUsL: - TEMa PACKPBITa HEJIOCTATOYHO YE€TKO U MOJTHO,
TO €CTh CTYJICHT OCBOMJI IIPOOJIEMY, IO CYIIECTBY M3JIaractT ee, ONupasCh Ha 3HAHUS TOJIBKO
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OCHOBHOI TUTEPATYPHI; - JOMYCKAET HECYIIECTBEHHBIE OMMOKH U HETOYHOCTH; - UCIIBITHIBAET
3aTPYIHECHHS B IPAKTUUECKOM NMTPUMEHEHUN 3HAHU; - CJIa00 apryMEHTUPYET HAyUHBIE TIOJIOKCHHUS;
- 3aTpyaHsAETCs B (POPMYIIMPOBAHHUH BBIBOIOB U O0OOIICHHMIA; - YACTUYHO BJIAJICET CHCTEMOM
HOHATUHU

Oyenka: 2
Onucanue xapakmepucmuxu 6bINOJIHEHUS 3HAHUSL. - CTYJCHT HE YCBOWII 3HAYUTEIIBHON YacTH
MPOOJIEMBI; - TOMYCKAET CYIIECTBEHHBIE OIMOKN M HETOYHOCTH MIPH PACCMOTPECHHH €€; -
UCIBITBIBACT TPYJHOCTH B IPAKTHYESCKOM IPUMEHECHUH 3HAHUI; - HE MOXKET apr'yMEHTHPOBATh
Hay4YHBIC TTOJIOKEHUS;, - HE (OPMYTUPYET BHIBOJOB U 0000IIEHUI; - HE BIIa/IeeT MOHATUHHBIM
arnmnapaTrom
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp
@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU
IIpumep Onsiera

Bormpoc. SnepHbie peakiiuy U ux 0cOOeHHOCTH. HeHTPOHHBINM LUKII B SIEPHOM PEaKTOpe.
IIpouenypa npoBenenust

Boinaercs Ouner. Bpems na noaroroBky - 10 munyr. Ha otBer crynmenty mpenocrasisierca 10
MUHYT.

L. Ilepeuenv Komnemenyuit/uHOUKAMOpPoO8 u KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbIANO8
0C80eHUA OUCUUNTUHDL

1. Komnerenuust/Muankarop: 1UJ1-1nx3 O3HakOMIICH ¢ TETUIOU3NISCKUMU TIPOOIeMaMu
COBPEMEHHOI HEePreTUKU

Bomnpocel, 3axanus
1.SInepHas sHepreTUKa B SHEPreTUYECKOM OalaHCe.
2.OCHOBBI AJIEPHON U HEUTPOHHOH (PUIUKH.
3.SlnepHble peakuuu U uX 0cobeHHOCTH. HEHTPOHHBIN IIUKII B iIEPHOM pEakTope.
4. Tunsl aTOMHBIX CTAHIIUM.
5.0co06eHHOCTH IPOEKTUPOBAHUS U COOPY>KEHUS SIIEPHBIX SHEPTeTHUECKUX YCTaHOBOK.
6.Ku3HEeHHbIN LUKII SEpPHOM SHEPreTHYeCKO YCTaHOBKU U IPUHLIMIIBI YIIPABIECHUSI CPOKOM
CITYKOBI.
7. TONIMBHBIN LUK SACPHON YHEPIEeTUKHU.
8. HelTpoHHBII LUK B sIIEPHOM peakTope. JlmHamuueckue xapakTepuCTHKHU, 00paT-Hble
CBSI3H, YCTOMYMBOCTb U CIIOCOOBI PEryIMPOBaHUS PEAKTOPA.
9.0cHOBHBIE KOMIIOHEHTHI U CUCTEMBI 2HEProO10koB ADC.
10.TenoHOCUTENH SACPHBIX PEAKTOPOB.
11.TexHosnornu u npeanpuAThs SAEPHOTO TOIIMBHOIO LIUKJIA.
12.Oxonoruyeckas 1 paguanroHHas 6€30MacHOCTb.
13.MAcTOYHMKN MOHU3HUPYIOIINX U3ITYYEHUN B EPHBIX SHEPIETUUYECKUX YCTAaHOBKAX.
14.Marepuaiibl B peakKTOPOCTPOECHHH.
15.Marepuaibl 3aMeIIUTENEH U OTpasKaTeNen
16.006ecrieuenrie 1 NOBBILIEHHE 0€30aCHOCTH MPU MPOJIEHUH IKCIUTyaTalluu
17.IToBpexnatomiye HakTopsl.

Matepuanbl AJ151 IPOBEPKH OCTATOYHBIX 3HAHUM

1.Moxert nu peaktop Ha ADC B3opBaThcs, Kak aToMHast 6omba?
OtBerTsI:

1)Her.

2) Ha.

3) 3aBHCHUT OT TUIIA PEAKTOPA.
Bepnpriii orBet: Her. Ilpu ncnons30Bannu 0JJHOTO U TOTO kK€ 6a30BOTr0 (HPU3HUECKOTO
crioco0a MoJryuyeHus SHEPrUHM (IIeTTHAs peaKIus JIeIEHUS sIep PaCLIeTIISIOIIErocs
MaTepuasa) CylecTBYIOT IPUHLIUITHAIbHbBIE PA3INYMsI B TEXHUUECKON pealn3aluu 3TOro
crioco0a U, Kak ClIeICTBUE, B 3aKOHOMEPHOCTSIX ero mpoTekanus. bomoOa siBrseTcs
«OBICTPBIMY» YCTPOHCTBOM — B HEMl BpeMs MOJIHOTO BBIJIEJICHUS SHEPTUU MHOTOKPATHO
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(mpumepno B 1000 pa3) Mano B CpaBHEHUH CO BPEMEHEM pa3pylleHUs] KOHCTpYKUuu. [
peakTopa — «MeIJICHHOT0» YCTpOHCTBa — Habo1aeTcst oOpaTHas KapTHHA, U
KOHCTPYKIIUS pa3pyLIaeTCcsl paHbIle TIOJTHOTO SHEPTOBbIICICHUS ISl TAHHOTO M30bITKa
JEJAIIErocsl MaTepuana HajJl KpHTUYHOCTBIO (KOTOPBI, K CIIOBY TOBOpS, peajbHO BCeraa
CYIIECTBEHHO MEHBIIIE, YeM B Oombe).

2.Ckonpko KOHTYpoB B ADC Ha OBICTPBIX HEUTpOHAX?
OTtBeThI:

1)OnuH. B HEM mUpPKyIUpyeT KUJKUA HATPUH.

2) 1Ba. B nepBoM KOHTYpe HUPKYIUPYET )KUIKUNA HATPUA, BO BTOPOM - BOJA.

3)Tpu. B nepBoM 1 BTOPOM IIUPKYJIUPYET KUJIKUH HATPUMA, B TPETHEM - BOJA.
Bepnpiii orBet: Tpu. XKunkuii HaTpuii B nepBoM KOHTYpe Takoil ADC cUIIbHO
aKTUBUPYETCS MPU MPOXOKACHUU Yepe3 aKTUBHYIO 30HY U, K TOMY ke, OypHO pearupyer ¢
BOJION C BBIJICJIEHHEM U CaMOBOCIUIAMEHEHUEM BOJIOPOAA. DTHU 00CTOSITENBCTBA, IPU
BBIOOPE IBYXKOHTYPHOM CXEMBI MO MPUHIIUITY «PaJHOAKTUBHBIN HATPH (TEIIOHOCUTENb )
B [IEPBOM KOHTYpE — IapOreHepaTop — HEPAAMOAKTUBHBIE BOA U IIap BO BTOPOM
KOHTYpE», AeNAI0T TUIIOTETHUECKYIO (IIYCTh M MaJIOBEPOSATHYIO) aBAPHUIO C CEPbEe3HON
II0JIOMKOH IaporeHeparopa 1 BCTYIUIEHUEM PallOaKTUBHOIO HATPUS B IPSIMON KOHTAKT C
BOJIOM 4pe3BbIYaifHO onacHoM. [103TOMy B TakuX peakTopax mpeaycMOTpeH
IIPOMEXYTOUHBIN HaTpHeBbId KOHTYp. CHauana TeIio OT paJloaKTUBHOTO HATPUS
MIEPBOr0 KOHTYpa B CIELMATILHOM YCTPOMCTBE (TEINIO0OOMEHHUKE) MepeaaeTcs
HEpaJIMOaKTUBHOMY HaTPHUIO BTOPOIO KOHTYpPa, KOTOPBIHA, IPOXO/S Uepe3 maporeHeparop,
nepeaeT TeIIo TPETheMy KOHTYPY (HepaJuoaKkTUBHAS BOJA U map). Y CTPOMCTBO U
MIPUHLIMII 3aMbIKaHUS TPETHErO KOHTYpa TaKHUe ke, Kak Juisi BToporo koHTypa ADC ¢
BOJIOM moJ AaBieHrueM. MHoroieTHss skciutyarauus benospcekoir ADC ¢ peakropom bH-
600 nmoxazasia BEICOKYIO HAJIEKHOCTh U 0€3011aCHOCTh TAKOW CXEMBI.

3.Yrto takoe k03 (HUIIUEHT UCTIONb30BAHMSI YCTAHOBICHHOW MOIIIHOCTH?
OTBeThI:

1)3T0 oTHOWIEHKE (B %) (pakTHUECKON IHEPTOBBIPAOOTKH PEAKTOPHON YCTAHOBKH 33 MEPUOJT

AKCIUTyaTallMH K pacyeTHON SHEProBbIpadOTKE MPH HENPEPHIBHOM paboTe HA HOMUHAJIBHOM

MOIIIHOCTH.

2)3To oTHOUIEHHE (B %) pacueTHOI 3HEPTOBbIPAOOTKY PEaKTOPHON YCTAHOBKH 3a IEPUO/T

HKCIUTyaTalK K (paKTHIeCKOH HEproBhIpabOTKe MPU HENMPEPBIBHONW paboTe Ha HOMUHAIBHON

MOII[HOCTH.

3)3t0 oTHOIIEHUE (B%) MOIIHOCTH TypOOarperaroB K TEIUIOTe CrOPAaHUs sIIEPHOTO TOIIUBA.
Bepnpsiii otBet: OTHOIIEHKE (B %) (pakTHUECKOM 3HEPrOBBIPAOOTKH PEaKTOPHOM
YCTAHOBKH 3a MEPUOJT IKCILTyaTallu K PaCUeTHOM SHEproBbIpabOTKE NPH HEMPEPHIBHON
paboTte Ha HOMUHAILHOU MoiHOCTH. OH Bcerna Menbiie equHuIibl (100%), HO yem oH
OosblIe — TeM Jiyuiie. ToT K03 uuueHT xapakrepusyer 3pPeKTUBHOCTb U HaJIe)KHOCTb
paboThl 3HEPro6s10k0B ADC U ABJISIETCS BAXKHEHIITMM YKOHOMHYECKUM TTOKa3aTeJIeM €€
paboThI

4.06penunens! 11 ADC Poccnn kakon-mu00 OpraHu3alliOHHON CTPYKTYPOit?
OtBeThI:

1)AO «Konuepn Pocaneproarom»

2)ITAO “T"aznpom™

3)Mun#CTEpCTBO YHEPTETUKH PD
Bepnsiii otBeT: OAO «KonuepH PocaneproatoM», 0 AHOBPEMEHHO SABIISIOLIUICS
TEHEPUPYIOILIEH KOMITAHUEN U SKCIUTYaTHUPYIOIIEH OpraHu3aiei.

5.Cy1mecTBYIOT 1M HOPMBI Ha YAaJ€HHOCTh HACEJIEHHBIX MyHKTOB 0T ADC?
OtBerTsI:

I)na

2)uer

3)6sun B CCCP, Ho ceifuac ycrapenu
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Bepnpriii otBeT: Bee nelictByromue poccuiickue ADC NpoeKTUPOBAINUCH U CTPOMIIUCH T10
Hopmam ObiBiiero CCCP, cornacHo koTopsiM paccrosinue oT ADC 10 TOPOI0B €
YHCJIEHHOCTBHIO HaceeHUs cBbliie 50 ThIC. YEIOBEK JODKHO COCTABIIATh HE MEHee 25 KM.
[Tocenok (ropoxa) pabotHrkoB ADC He J0JKeH UMETh HaceneHue 6osee S0 ThIC. YeIoBeK
U HE MOKET pa3MelaTbest OJinxke 8§ KM OT CTaHIIMU. DTH HOPMBI B 1I€JIOM COOTBETCTBYIOT
€BpOIECUCKON 1 MUPOBOM MPAKTUKE.

6.Kakoe sinepHOE TOIUIMBO HA3bIBAETCSI IEPBUYHBIM?
OTtBeTsI:

1)ruryronmii-239

2)ypan-235

3)Topuii-232
Bepnsiii otBeT: Ypan-235. YpaH — eIMHCTBEHHBIN 2JIEMEHT TaOauIlbl MeHieneeBa, OJIMH
U3 BCTPEYAIOLIUXCS B IPUPOJIE H30TOIIOB KOTOPOTO — YpaH-235 — XOPOIIO JEIUTCS
MEJIEHHBIMH HEUTPOHAMU (4TO HEOOXOIMMO MPH CO3/IaHUU TEXHUUYECKUX YCIOBHUI JIIs
peain3alyy ynpapiasieMOU LIEMTHOM peakluy AEJIEHUS B sIIEPHBIX peakTopax). Takumu
CBOMCTBaMH 00J1aAaI0T U HEKOTOPBIE IPYTHE AEpHbIE MaTepHralibl (ypaH-233, MIyTOHHA-
239), o1HaKO UX B IPUPOJIE HET, OHU MOTYT ObITh MOJIYUYEHBI JIMILb UCKYCCTBEHHO (U3
Topus-232 u ypaHa-238 COOTBETCTBEHHO), C HEIPEMEHHBIM HUCIOJIB30BAHUEM TEX Ke
SJIEpHBIX peakTopoB. [loaTOMY 3TH si/iepHble MaTepHallbl IPUHATO HA3bIBaTh BTOPUYHBIMH,
B OTJIMYME OT IEPBUYHOTO ypaHa-235, KOTOPBIN B sIIEPHOIN SHEPreTUKE HUUEM HE
3aMEHHUTb.

7.1lpencraBisier 1M pagualMOHHYIO OMACHOCTD SIEPHOE TOIUIMBO IEPE]T €ro 3arpy3Koi B

peaktop?
OTtBeTsI:

1)na

2)HeT

3)3aBHCUT OT TUIIA PEAKTOPA
Bepnplii otBeT: Her. SInepHoe TOImMBO 10 3arpy3KH B peaKTOp HE MPEACTABIISAET
paaraliMOHHON OMaCHOCTH

8.KakoBo miaHoBoe Bpems “paboThI”’ TOIIMBA B AepHOM peaktope ADC?
OTBeTHI:

1)ue menee 10 ner

2)OT Tpex 10 MATH JIET

3) He Ooiee MoayTOpa JIET
Bepnplii otBeT: OT Tpex A0 HATH JIET

9.KakoBa nanpHeiimas cyap06a oTpabOTaHHOTO TOIUIMBA MTOCIIE BBHITPY3KHU U3 peakTopa?
OTBeTHI:

1)BeIBO3 ¢ ADC 1 3aXOpOHEHHE Ha MOJIUTOHE

2)nepepaboTKa ¥ MOBTOPHOE UCIOJIb30BaHUE B KayecTBe TomnBa it ADC

3)BbIIEpKKA B MPUCTAHIIMOHHBIX OacceiHax
Bepnsiit orBet: [Toka akTuBHOCTH U TerioBbiAeneHne OAT BBICOKH, OHO XpaHUTCS B
IPUCTAHIIMOHHBIX OacceifHax BbLAepKKH. [locie 3-5 net XxpaHeHHus CTAaHOBUTCS
BO3MOYHBIM €ro BBIBO3 ¢ Iromanku ADC.

10.MosxeT i yesnoBek 6e3 MOMOIIHY CIEeNUATbHBIX MPUOOPOB OIIYIIATh HOHU3HPYIOIIYIO

paauanuio?
OTBeThI:

1)na, eciu yyBCTBYETCS OLLYTUMBIH 3amax 030Ha

2)uer

3)na, HEMOCPEACTBEHHO Y UCTOYHHUKA U3TyUCHUS
Bepusiit otBet: Het. K coanenuto, 4yBCTBUTENbHBIE OPTaHbl, CIIOCOOHBIE OIYTUTH J1aXe
OYE€Hb BBICOKHE, 3aBEJJOMO OIAaCHBIE JUISl )KU3HU U 3]J0POBbSl YPOBHU HOHU3UPYIOLIEH
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pauanuy Wik paJuOaKTUBHOE 3arpsi3HEHNE IPOAYKTOB MTUTAHMSI, Y YEIIOBEKa
OTCYTCTBYIOT.

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuixu evinoueHuss 3uanus: CBOOOJIHO U YBEPEHHO ONIEPUPYET
IPEI0CTaBICHHON HH(OPMAITUEH, OTJMYHO BJa/IceT HaBbIKAMHU aHaJIM3a U CUHTE3a HH(POPMAIINH,
3HAET BCE OCHOBHBIC METO/IbI PEUICHHUS IPOOJIEM, UCTIONB3YET B OTBETE MaTepHa
MOHOTpaUUECKOM TU-TePaTyPHI.

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuxu evinoneHuss 3Hanus: CrnocoOeH JJOTUYHO MBICTUTh, CHCTEMHO
BBICTpAUBACT M3JIOKCHIE Ma-Tepraia, 3Jlaraet ero, He IOMyCKasl CYIIeCTBEHHBIX HETOYHOCTEH

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu 8bInoIHeHUs 3Hanus: JlomycKkaeT HapylIeHHs JIOTHYeCKOM
MOCJICI0OBATEIHHOCTH B U3JI0KEHHUH IMPOTPAMMHOTO MaTepraia, J0MyCKaeT HETOYHOCTH,
HEJIOCTaTOYHO NPaBUIIbHBIC (HOPMYITHUPOBKH, UMEIOTCS 3aTPYJHECHUS C BHIBOJIAMH.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus: shanus: He crmoco0OeH u3jarath MaTepual
MOCIIEI0BATEIHHO, JOMYCKACT CYIIECTBEHHBIC OIIMOKH.

1I1. IIpasuna évicmaenenusn umo2060i OUeHKU no Kypcy

Ntorosas onieHKa 0 KypCy BBICTABIISIETCA MO PE3YJIbTaTaM CPEIHEB3BEIICHHON OIIEHKH TEKYILEH 1
IIPOMEXYTOUYHOU ATTECTALIUH.
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