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ObsacTh NpUMeEHeHus

®onp oneHouHBIX cpenctB (POC) — sBIsieTCS HEOTHEMIIEMON YacThi0 yU4eOHO-METOIUIECKOTO
KOMIUIEKCa Y4eOHON AMCHUUIIIMHBI «DKOHOMHKA SACPHO-TOIUIMBHOTO LUKIA» U MpEAHA3HAueH Ui
KOHTPOJISI U OIICHKH 0OpPa30BaTENbHBIX JOCTHKEHHUI OOYJarOIINXCs, OCBOMBIIHUX IPOTPaAMMYy JTaHHON
JUCIUTUIAHBI.

Hesn u 3a1aum PoH/IAa OLIEHOYHBIX CPEACTB

Lenpto @oHIa OIEHOYHBIX CPEIACTB SBJSIETCS YCTAHOBJIEHHE COOTBETCTBUS YPOBHS
NOJATOTOBKH OOyYaroImuxcst TpeOOBaHUSAM (peepanibHOTO TOCYIapCTBEHHOTO 00pa30BaTEeNbHOIO
CTaHJapTa.

I[HSI JOCTHIXXCHUA MMOCTaBJIICHHOM neiaun CDOHI[OM OLCHOYHBIX CPCACTB 110 AUCHHUILIIMHEC
«OCHOBBI 3KOHOMHUKH SJ€PHOrO-TOIUIMBHOTO LIUKJIa» PEILAOTCs CIeIyIOIue 3a1a4n:

— KOHTPOJIb U YIPABJICHUE IMPOIECCOM NpUOOpEeTeHus: OOydarolMMHUCS 3HAHWH, YMEHUH U
HaBBIKOB IPEAYCMOTPEHHBIX B paMKax JaHHOTO Kypca;

— KOHTPOJIb 1 OICHKA CTCIICHU OCBOCHUA KOMHCTGHHHﬁ, ONpeaAYyCMOTPCHHLIX B paMKaX JaHHOI'O
Kypca;

— o0ecrie4eHrne COOTBETCTBUS PE3YJIbTaTOB OO0YYEHHUs 3amadam Oyaymiel mpodeccnoHaaIbHON
NEeSITeIbHOCTH Yepe3 COBEPLICHCTBOBAHME TPAJULMOHHBIX M BHEIPEHHWE MHHOBALMOHHBIX METO/0B
o0yueHus B 00pa30oBaTeNIbHBII MPOLIECC B paMKaxX JaHHOTO Kypca.



1. IlepeyeHb KOMIETEHIHII C yKa3aHUEM 3JTANOB HUX (POPMHPOBAHUS B IMpollecce OCBOEHMS
o0pa3oBaTeIbHON NPOTrPaMMBbI

1.1. Ilepeuenv nnanupyemvix pesynomamog o00Oy4eHUs nO OUCUUNIUHE, COOMHECEHHBIX C
NAGHUPYEMBIMU PE3YTbIMAMAMU OCE0CHUS 00PA306AMENbHOU RPOZPAMMBbL
B pesynbrate ocBoenuss OIl oOyuwarommiics IODKEH OBJIAJETh CIEAYIOLIUMMH pE3yJIbTaTaMu

06yquI/15[ IO JUCHHUIIIINHE:

Koa xomMnereHuun

HanmeHnoBaHMe KOMIIETEHIIUH

Koa u HauMeHOBaHMe HHIUKATOpa
JAOCTHIKCHUSA KOMIICTCHIIUN

[1IK-5 CnocoOeH K MPOBEACHHUIO 3-11K-5 3HaTh NOpAI0OK U METOAUKH
HAyYHO-UCCIICIOBATEILCKUX U BBITIOJTHEHUS] HAYYHBIX HCCIICIOBAHUH,
OTBITHO KOHCTPYKTOPCKHUX npaBuia opopMIICHUS PE3yJIbTaTOB
paboT 1Mo TeMaTuke HayYHOMCCIIEI0BATEIbCKUX U
OpraHU3aI¥H U IPU OTIBITHOKOHCTPYKTOPCKHUX paboT
HCCICTOBAHNH V-IIK-5 YMeTh NpoBOAUTH U3MEPEHHUS U
CaMOCTOATCIIBHBIX TEM pacueTbl, 00pabOTKy MOTYYEHHBIX TaHHBIX
B-IIK-5 Biaagets MeTomaMu
WHTEpIpeTanyy (aHaI13a) U MPE3CHTAINH
MOJTYYCHHBIX PE3yIhbTaTOB
I1IK-7 Crioco0eH K TTPOBEICHHUIO 3-11K-7 3naTh METOAMKY MPOBEICHUS

MPEABAPHUTEIILHOTO TEXHUKO-
SKOHOMMYECKOTO 000CHOBAHMS
MPOEKTHBIX PACUETOB YCTAHOBOK
U IipubopoB

IPEIBAPUTEIILHOTO TEXHUKO-
9KOHOMHUYECKOT0 000CHOBAHUS
IPOEKTHBIX PELICHUI MPHU pa3paboTKe
YCTaHOBOK M MPUOOPOB

V-1IK-7 YMeTh caMOoCTOSTENBHO paboTaTh
C OTPACIEBBIMA TEXHUKOIKOHOMUYECKUMHU
CTaHapTaMH

B-T1K-7 Bnajnets HaBEIKAMHA
NpEeIBapUTEIILHOIO TEXHUKO-
SKOHOMMYECKOTO 00OCHOBAHMUS
MPOEKTHBIX PelIeHul mpu pa3paboTke
YCTaHOBOK M MPUOOPOB

1.2. Smanwt popmuposanun komnemenyuii 6 npouecce oceoenusn OIl

KoMMOHEeHThl KOMMETEHIMH, Kak MpaBuwio, (OPMHUPYIOTCS IMPU M3YHYEHUH HECKOJIbKHUX
JUCLHUIIIMH, a TaKK€ B HEMAJIOM CTENEHHM B Impolecce NnpoxoxkaeHus npaktuk, HUP u Bo Bpems
caMOCTOsTeNIbHONW paboThl oOyuatomierocs. Beimonnenue u 3amura BKP sBistoTcs Bunom ydeOHON
NeSITeIbHOCTH, KOTOPBIH 3aBepiiaeT rnpoiecc GoOpMUPOBAHHSI KOMIIETEHIUH.

MecTo QUCHMIUIMHBI U COOTBETCTBYIOIIMHM 3Tan (OPMUPOBAHHUS KOMIIETEHIIMHA B LEIOCTHOM
mpolecce MOJATOTOBKM IO 00pa3oBaTelbHOM MPOrpaMMe MOXHO OINpEeAeTuTh MO0 MaTpHlle
KOMIIETECHIIUH.

Oransl GopMHPOBaHUS KOMIIETEHIIMU B IPOIECCE OCBOCHUS JUCIUILINHBL:

- HaYaJbHBIA 3Tanm — Ha 3TOM J3Tane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMM, OCBAaMBAIOTCS OCHOBHbBIE KaTeropuu, QGopmMupyrorcs 0a3oBble ymeHHs. CTyIeHT
BOCIIPOU3BOANT TEPMUHBI, (PAKTHI, METOJIbl, MOHATHUS, IPUHIIMIIBI U IPABUJIA; pelIaeT yueOHbIE 3a1a4Uu
o o0pasiy;

- OCHOBHOWM 5Tal — 3HaHUS, YMEHHs, HaBbIKH, oOecredrBaronie (popMHUpPOBaHUE KOMIIETEHIIUH,
3HAYUTENIbHO BO3PACTAIOT, HO €IIe HE JOCTUTal0T HMTOTrOBbIX 3HaueHWil. Ha sToM sTame cryneHt
OCBaMBaeT AHAIUTHYECKUE JEeHCTBUSA C NPEAMETHHIMH 3HAHUSAMH 10 JAMCLUUIUIMHE, CIOCOOEH




CaMOCTOSITENILHO pelIaTh y4eOHbBIE 3aa4i, BHOCS KOPPEKTHUBBI B alTOPUTM JEHCTBHUI, OCYIIECTBIISSA
KOPPEKIIHIO B XOZI€ pabOThl, IEPEHOCUT 3HAHUS M YMEHHUSI HA HOBBIE YCIIOBUS,
- 3aBepLUIAOLIUI dTall — HA ATOM JTall€ CTYJIEHT JOCTUIAaeT UTOTOBBIX IMOKA3aTENEeN MO 3asiBJICHHOU
KOMIIETCHIIMH, TO €CTh OCBaWBAaeT BECh HEOOXOIUMBIN 00BEM 3HAHUH, OBJIAJIEBACT BCEMU YMEHUSMH H
HaBbIKaMU B cepe 3asBiieHHON KomnereHnud. OH CIOCOOCH WCIONb30BaTh ITH 3HAHUS, YMEHUS,
HAaBBIKU MPU PEUICHUM 33]1a4 TOBBIIIEHHON CJI0)KHOCTH U B HECTAaHJAPTHBIX YCIOBHUSIX.

Oranel  GOpMHUPOBAHUS KOMIETCHIMA B XOJE€ OCBOCHHUS JTUCIWIUIMHBI OTPAXKAIOTCS B
TEMaTUYECKOM I1aHe (CM.11. 4 paboyveit mporpaMMbl JUCITUTIIMHBI).

1.3. Ilacnopm ¢ponoa oyenounvix cpedcme no Oucyuniune

Ne | KonTposupyembie pa3ieibl Koa konTposmpyemoi HaumenoBaHue
n/ (TeMbl) TUCHUILIHHBI KOMIIeTeHIIMU (MM €€ yacTH) / | OIEHOYHOI0 CpelcTBa
n | (pe3yJbTaThl O pa3aesiam) u ee GopMyJTHPOBKA
Texkyuuii KOHTPOJIb
1 |O6mue npobieMsl pa3BUTHS Croco6HOCTE HCIIOIL30BATE Homamnsas padora Ne 1
SHEPICTHKH OCHOBBI PKOHOMHYECKUX 3HAHUU

B Pa3NUYHBIX cepax
xusnenestensaoctu (OK-4)

2 |Pabora 5HEProycTaHOBOK Ha I'otoBHOCTB 3 (HEeKTUBHO Jomamrnsist padota Ne 2
OpraHn4cCKOM TOILIMBC B3aNMOENCTBOBATEH CO
CHEIHAIMCTAMU CMEKHBIX
npodueit (IICK-1) Cnoco6HOCTH
MCIIOJIb30BaTh OCHOBBI
SKOHOMMYECKHX 3HAHUI B
pa3ian4YHbIX chepax
xu3HenesrenpHoctu (OK-4)

3 |Pabora I3V ['oToBHOCTB 3 PEKTUBHO Jomarmnss pabora Ne 3
B3aUMO/ICHICTBOBATH CO
CHEIHUATHCTAMH CMEKHBIX
npoduneit (IICK-1) CiocobHOCTH
UCIIOJIb30BATh OCHOBBI
HYKOHOMHYECKUX 3HAHWH B
pa3ianyuHbIX chepax
xusHenaesrensHoctr (OK-4)

4 |Pacxon, BOCIIPOM3BOJCTBO 1 T'otoBHOCTH 3()(HEeKTHBHO Homarrass padora Ne 4
HapabOTKa A/IEPHOTO TOIUIMBA | p3ayMoeiicTBOBATD CO
CHEIHUATMCTAMH CMEKHBIX
npodueit (IICK-1) CnocoGHOCTH
UCTIOJIB30BaTh OCHOBBI
SKOHOMMYECKHX 3HAHUI B
pa3InYHbBIX chepax
xu3HeaesTenbHoctu (OK-4)

5 |TTorpebHOCTH sinEPHOI ['oToBHOCTB 3¢ eKTUBHO Jomamrnss pabora Ne 5
SHCPTCTUKHU B pECypCax B3aUMOJICUCTBOBAThL CO
OPpUPOAHOTO ypaHa CIIEIIUATIUCTAMU CMEKHBIX

npoduneit (IICK-1) Cioco6HOCTH
MCTIOJIH30BaTh OCHOBHI
SKOHOMHYECKUX 3HAHHH B
pa3ianyuHbIX chepax
xusHenestenpHoctu (OK-4)

6 |OxoHOMHUKA ITOTyICHHSI ['oToBHOCTB 3 PEeKTUBHO Jomarnsist paborta Ne 6
00oralmeHHOro ypaHa




B3aMMOJIENCTBOBATH CO
CIIELINATIUCTAMU CMEKHBIX

npoduneit (IICK-1) Cioco6HOCTH

UCTIOJIB30BaTh OCHOBBI
SKOHOMMYECKHMX 3HAHUI B
pa3nYHbBIX cepax
xusHenestenpHoctu (OK-4)

Oxonomuka ADC

CriocoOHOCTH UCTIOIB30BATH
OCHOBBI 5KOHOMHYECKHMX 3HAHUI
B Pa3NMUYHBIX cepax
xusnenestensaoctu (OK-4)

I'otoBHOCTH 2 (HEeKTUBHO
B3aMMO/ICHCTBOBATH CO
CHCIHATMCTAMH CMEKHBIX
npodueii (IICK-1)

Jomamnsis paborta Ne 7

Pacuer TonnuBHOM
COCTaBJIAIONICH ce0eCTONMOCTH
AJICKTPOIHEPTUH.
[Ipoussenennoit Ha ADC, B
Y4ETOM THUIIA PeaKTopa

CriocoOHOCTH UCTIOIB30BATH
OCHOBBI 3KOHOMHYECKHUX 3HAHUI
B Pa3NUYHBIX cepax
xusHenestensHoctu (OK-4)

NunuBunyansHoe
noMaitrHee 3amanne Ne 1

OMe)KyTO'{HbIﬁ KOHTPOJb

3a4€T

CriocoOHOCTh UCTIOIB30BATh
OCHOBBI 5KOHOMHYECKHUX 3HAHUI
B Pa3U4HBIX cepax
xu3HenesrensHoctu (OK-4)
I'otoBHOCTB 3 (HeKTUBHO
B3aUMOJICVCTBOBATH CO
CHCIHUATMCTAMH CMEKHBIX
npoduneii (ITICK-1)

BOHpOCBI, 3aJa4uu

HTOroBbiii KOHTPOJIb

10

9K3aMCH

CnocoOHOCTbH HUCITIOJIB30BATH
OCHOBBI 5KOHOMUYECKHUX 3HAaHUN
B pa3IMUHBIX cepax
xus3HenestensHoctr (OK-4)
['oToBHOCTB 3 eKTHBHO
B3aUMO/IEIICTBOBATH CO
CHEIHATHCTAaMH CMEKHBIX
npo¢ueii (IICK-1)

Bonpocsl, 3agaun

Bcero:10




2. Onucanue nmoka3sareJjieid 1 KPUTEPUEB OLCHMBAHUS KOMIICTEHIMI HA Pa3/IMYHBIX dTanax ux ()OPMHUPOBAHNS, ONIMCAHHNE
IIKAJ OICHUBAHHUA

KoHeuHbIMU pe3ynbTaTaMU OCBOCHMS IPOrpaMMbl JUCHUILIMHBI SBISIIOTCS C(HOPMHPOBAHHbIE KOTHUTUBHBIE NECKPHUITOPBI «3HATH», «YMEThY,
«BJIAZICTH», PACIIMCAHHBIE 10 OTACIBHBIM KOMIIETEHLHUAM, KOTOpble npuBeeHsl B I1.1.1. dopMupoBaHUe 3THX JECKPUNTOPOB NPOMCXOIUT B MPOLIECCE
U3y4YEeHUs TUCHUIUINHBI [10 3TAallaM B paMKaX pa3IMYHOTO BUAA YUEOHBIX 3aHITUI U CaMOCTOSATEIBHOM PabOTHI.

Brigensitores Tpu ypoBHS ¢(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha Ka)KJIOM 3Tale: NOPOroBbIN, MPOABUHYTHIA U BHICOKU.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MIaTudanabHas
onucaHue YPOBHA % LKA I OLEeHKH
OCBOEHHs | IK3aMeHa/3aueTa
Boicokmii TBopueckas AeSATENbHOCTh | Bruouaem nudxcecmosawui ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposarvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHSAX: TIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHUE CaMOCTOSTEIbHO IPUHUMATh PELICHUE, 3auTeHo
OUCYUNTUHDBL pemats mpobiemMy/3agady TEOPETUIECKOTO HITH
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METO/IOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu# B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposansl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimu u | JACATEIbHOCTH, HEXENIU 10 | U IPaMOTHO MCIOJIb30BaTh HH(OPMAIIHIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiry, OoibIIeil 0JeH | caMOCTOSTENHHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIMATHBBI TEOPETUYECKHE TOJIOKEHHS NI 00OCHOBBIBATh 75-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykrusHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uovl komnemenyuii JeSITeTbHOCTD KOMIIETEHIIMSIMU B CTaHJAPTHBIX CHUTYallUsX: 3a4yTeHo
cgpopmuposarvl Ha NOPO20BOM U3JIaraeT B Ipefeliax 3a4ad Kypca TEOpeTHUYECKH
ypogeHe U MIPAKTUYECKU KOHTPOJIUPYEMBIN MaTepual. 60-64 E/Mlocpenctsenno
/3auTeHo
Hwuxe noporosoro OTcyTCcTBHE MPU3HAKOB MIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B 3a4teHo
CTaHJAPTHBIX CUTYAIMSIX.




OneHuBanue pe3yabTaTOB OOYYEHHS CTYACHTOB IO JUCIUIUIMHE OCYIIECTBISETCS II0
pErjJamMeHTy TeKYyIEero KOHTPOJISl U TPOMEKYTOUHOM aTTecTaliy.

Kpurepuu onieHMBaHUSsI KOMIETEHIMN Ha KaXKJIOM 3Tare W3y4yeHUs AUCIUIUIMHBL AJI1 KaXKI0TO

BHJIa OIICHOYHOTo cpeacTBa U mpuBoaiaTcs B 1. 4 ®OC.UtoroBelii ypoBeHb CHOPMHPOBAHHOCTH

KOMIIETEHIIMH MIPU U3YyUYEHUU JUCLUILUIMHBI Oorpeaensercs no taobmnuie. [Ipu sTom cieayer noHUMaTh,

YTO TpaHHUIla MEXIy YPOBHSAMHU [UIsi KOHKPETHBIX pPE3yJbTaTOB OCBOEHHUS 00pa30BaTENbHOM

IIPOrpaMMbl MOXKET CMELIAThCSL.

YpoBenb ¢chopMHUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas aTTecTALMS
KOMIIeTEeHIIHH
BbICOKM BbICOKHII
BBICOKHUI NPOOBUHYMbLU 8bICOKUL
BbICOKULL npPOOBUHYMbBILIL
nopo2oswlii 8bICOKULL
BbICOKULL nopo2oaulil
IIPOJIBUHYTHIN NMPOJABUHYTHIN NPOABMHYTBII
NnpPOOBUHYMbLUL Nnopo2086bill
Nnopo2oawlil NPOOBUHYMbBLIL
IIOPOr'OBBIN NOPOrOBbIN MOPOroOBbIN
HIKE TTOPOTOBOTO TMOPOroBbIN HUKe TOPOTr0OBOT0
HHKe IOPOrOBOr0 -

3. Meroanueckue MaTepHualibl, ompeAesioniie NpoueIypbl OLEHUBAHUSI 3HAHMIL, yMeHMIi,
HABBIKOB MJIM ONBITA JIeSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3Tanbl GopMHUPOBaAHUS KOMIIETEHIIUIA.

PeliTunroBas olieHKa 3HAHUH SABISETCS UHTErPaIbHBIM MOKA3aTelIeM KaueCTBa TEOPETUUECKUX
U TMPAaKTUYECKUX 3HAHUW M HABBIKOB CTYJIEHTOB M0 JUCHUIUIMHE W CKJIAJBIBAETCS U3 OIICHOK,
MOJIyYEHHBIX B XOZI€ TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON aTTeCTaLlUU.

Texyiuit KOHTPOJIb B CEMECTPE MPOBOAUTCS C LEIbI0 00ecreueHrs CBOEBPEMEHHON 00paTHOU
CBSI3M, JUIsSl KOPPEKIMHU 00YUEeHHUsI, aKTUBHU3ALIMM CAMOCTOSITEIIbHON pabOThI CTY/I€HTOB.

[IpomexyTouHass arTecranus MpeAHa3HaueHa [UIsi OOBEKTHBHOTO TMOJTBEPXKIACHHUS U
OIICHUBAHMUSI IOCTUTHYTHIX PE3YIHTAaTOB O0yUEHHUS MOCTIE 3aBEPIICHUS U3YUEHUS TUCITUTIIINHBL.

Texyiuit KOHTPOJIb OCYIIECTBISIETCS JBa pa3a B cemecTp: KoHTponbHas Touka Ne 1 (KT Ne 1)
u KoHTpoJibHas Touka Ne 2 (KT Ne 2).

Pe3ynbrarhl TEKyIIEro KOHTPOJISI M NIPOMEKYTOYHOM aTTeCTalMy MOABOAATCS MO IIKaie
0aJUTbHO-PEUTHHTOBON CUCTEMBI.

10 cemecmp

Bua xonrpoJs JTan peiiTHHroBoM cucreMbl OUeHOYHOE bana
CpeACTBO MunumMym Makcumym
Texkymmi KontpoJsbHas Touka Ne 1
Jlomamasist pabora Ne 1-3 10 20
Omnpoc 8 10
KonTpoJsbHas Touka Ne 2
Jlomammasist pabora Ne 4-6 10 20
Omnpoc 8 10
IIpomexyTOYHBIN 3aver/JK3ameH
3auer 24 40
HNUTOI'O no nucuunjmnne 60 100
Bua konTpoJs JTan peiiTHHroBoOM cucreMbl OLUEeHOYHOE bana




Cpeacrso MunumMym Makcumym

Texyummii KontpoabHasi Touka Ne 1
Jlomamasist pabora Ne 7 5 10
Omnpoc 5 10

KonTpoJsbHas Touka Ne 2
WupuBuayansHoe qoMaiiHee 3aaanue Ne 1 18 30
Omnpoc 8 10

IIpomexyTOYHBIH 3auer/JK3ameH

DK3aMeH 24 40
HUTOI'O no aucuumivge 60 100

Bonycel: moompuTenbHbie 6auIbl CTYACHT HOIYYaeT K CBOEMY PEUTHHTY B KOHIIE CEMECTpa 3a
AKTUBHYIO U PETYJSIPHYIO pa0OTy Ha 3aHATHSX, B TOM YHCIIE TIPU ONPOCE B XOJ€ KOHTPOJIBHBIX TOYCK.
bonyc cocrapnser 5 6anios.

[To ITonoxenuto 6oHyC (MpeMuanbHbIe 6AJUIBI) HE MOKET MPEBHIIIATH 5 0aJJ10B.

HITpadsr: 32 HECBOCBPEMEHHYIO Cady KOHTPOJBHBIX pabOT MakCHMMajbHas OIEHKAa MOXKET
ObITh cHIDKEeHa Ha 10 OamnoB (umu %).

Pesynbratel paboT mpoBepsAlOTCS JUYHO mpernojaBaTeneM. O 3aJaHUM  JOMAIITHETO
WH/IMBUIYAJILHOTO 33JJaHHs CTYJCHTaM COOOIIaeTCsl 3apaHee 3a OJJHO 3aHSATHE JI0 IPOBEICHUS. Y CTHBII
OMPOC MPOBOAMUTCS HA KAXKJIOM IMPAKTUYECKOM 3aHATUU U 3aTparuBaeT Kak TEMaTHKYy MPOLIEAIIErO
3aHATUA, TaK U JIEKIMOHHBIM MaTtepuan. [IpumeHseTcs TrpyrnmnoBoe OIICHUBAaHHUE OTBETAa WJIH
OILICHUBAHUE IPENoaBaTeieM.

4. TunoBble KOHTPOJIbHbIE 32/IaHUS WM HHbIE MATEPHAJIbI, HE00X0AUMbIe /15l OLleHKH 3HAHWN,
YMeHH, HABBIKOB

4.1. 3auer
3aueT MPOBOAMTCS YCTHO M BKIIOYAET B ce0S OTBET HA OJUH TEOPETHUECKHUH BOIPOC H
pEelIeHEe IBYX 3a]a4 U3 pa3IudHbIX pa3aesioB Kypca.




MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEX/JEHUE BbICLUIETO OBPA3OBAHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs

«Ha1moHaIbHBIV VcCIIe0BaTeIIbCKI siepHbIV yHUuBepcuTeT « MVIDV»

(VIATD HUSTY MU®U)

Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnenmaabHOCTh 14.05.01 SAnepHbie peakTOpsl U MATEPUAITBI
O6pa3zoBarenbHas «SlnepHbIe peakTophI»

mporpamma

JucuurimHa OCHOBBI 2KOHOMUKH SIJIEPHOTO-TOIJTUBHOTO ITHKJIA

1.

2.

IK3aMeHAIMOHHBLIA Onyter Ne 1

KakoBel MacmTaObl COBpeMEHHOT0 MOTpeOieHus: sHepruu B mupe u PD? KakoBbl TeMmbl
€XKeroIHOT0 MpUPOoCcTa NOTPeOIeHHs SHEPTUn?

JIJIst O1leHKH MacITabOB MHPOBOTO IMOTPEOICHUS YHEPTUU YaCTO HCIIOJIB3YETCS CIeIHaIbHAs
equanna 1Q = 2,52x10Y kkan. CpenHee 3a T0OJ SHEPromnoTpedieHne B MUPE COCTABIISET
okoio 0,35Q. 3a BCIO UCTOPHIO YeTIOBeUSCTBA U3pacxoaoBano npumepHo 10Q, mpuuem 4 Q 3a
nocneaare 100 yeT: a) HaaAWTE MAacChl YCIOBHOTO TOIUIMBA M HE(PTSIHOTO SKBHBAJICHTA,
KOTOpBIE COOTBETCTBYIOT yKa3aHHBIM Bhile sHeprusiM B 1Q, 0,35Q, 10 Q u 4Q; 6) ounenure
COBPEMEHHOE CPEIHEE PHEPromnoTpeOICHHe Ha YeJlOoBeKa B ToJ (B TOHHAX Y.T.), MPUHHUMAs
YHCIEHHOCTh HaceleHuss 3eMiau O MIIpA. 4YelOBeK; B) HalIWTEe CTOMMOCTb MAacChl Y.T.,
cootBeTcTByromer »Heprusm B 1Q, 0,35Q, 10 Q u 4Q, mpu croumoctu Hedtu 50 y.e. 3a
6appens (1 6appens = 158,76 ).

Onpenenuty kKOd3QPUIIMEHT HAKOIUIEHUs: a) A TeruioBoro peaktopa ¢ KB = 0,6, ecnu B
TE€YCHHE KaMIIaHUU PACXOIYyeTcsl IMOJIOBUHA HAapaOOTAaHHOTO IUIYTOHMS;, 0) AJisg OBICTPOTO
peaktopa ¢ KB = 1,5, ecnu 3a xamnanuto Beiropaet 20% OT mepBOHAYaIbHOTO KOJIMYECTBA
JENSIIUXCS] ©30TOTIOB.

CocraBurens
(oamnucs)

PykoBogutens OIT J.C.Camoxun
(moamuce)

« » 20 T




MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIUOHHBLINA OnJyer Ne 2

1. AxryanpHOCTh TOBBIIICHUS 3()(PEKTUBHOCTH TOIUIMBOMCIIONB30BAHUS B pPeaKkTopax Ha
TEIUIOBBIX HelTpoHax. Hackonbko 3)(eKTUBHO HMCIIONB3YeTCsl IPUPOJIHBINA ypaH B peaKkTopax
Ha TEIJIOBBIX HEHTPOHAX MPU HE3aMKHYTOM sIIEpHOM TOIUTMBHOM Inkie? Kakoit agdexT mact
B 3TOM Cjy4yae MPUMEHEHHE 3aMKHYTOro ToIuBHOro nukia? Kak stor >ddekt 3aBUcCUT OT
KB? KakoBo BIMsHHE Ha PKOHOMHKY SJEPHON SHEPTeTHKH TiyboKoro msBnedenus >°U mpu
o0oraiieH1uy NpUPOIHOro ypaHa?

2. Ckonbko cTrouT HayanbHas 3arpys3ka peakropa CANDU c mpupoaHbiM ypaHoM (MOIIHOCTH
34000 MBT 910T, BEITOpanue 6 Kr/T, Thp. = 1 Tox), ecnu nieHa ypana 100 m1ou1./Kr, CTOUMOCTb
TBOBJI 120 posn./xr (U).

3. Omnpenenuts KO3PPUIIMEHT BOCIPOU3BOICTBA a) i peaktopa BBOP (Beiropanue B = 40000
MBrtxcyt./T, oboramenue cBexero tommmba 4,4%), B oTpabOTaHHOM TOIUIMBE KOTOPOTO
KOHIIGHTpAIHS JeNAIMXcs 30TonoB 20 KI/T, BKIAJ B TIONHYIO TTyOMHY BeITOpaHus 2>°U25
kr/1, *U 2 xr/t; 6) mIs peakTopa Ha OBICTPHIX HEHTPOHAX NpPH CIHEAYIONIMX JAHHBIX:
KOHIIEHTpalus IJIyTOHUs B HayanbHOM TorumBe 20%, BbiropaHue 3a kamnanuto 1 rog 100

KI/T, BpeMs yBoeHus 12 JieT mpu BpeMEeHH BHEIIHETo Iukia 1 ro, % =0,2.
f

CocraBurenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(Tmomuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

DK3aMeHAIUOHHBINA OnJieT Ne 3

1. Meronsl oneHKH JPQPEKTUBHOCTH KAIHMTAJIOBIOXKECHUN, CpPOK OKYIaeMOCTH, NPHOBLIb,
peHTabenbHOCTh. MeTo1 MpUBEICHHBIX 3aTpaT, HOPMATUBHBIN KodhdulneHT 3G PexTHBHOCTH
KamuTaJIOBIOXKEeHUH. JluckoHnTupoBanue. OCOOEHHOCTH NPUMEHEHUST METOJa MPUBEIACHHBIX
3aTpar B AJIEPHON YHEPIreTUKE.

2. Omnpenenuts crommoctb TBC peakropa ¢ moutHocTsio 3200 MBT (1), B = 18000 MBT X CyT./T,
T»¢. = 1080 cyrok, pu x = 1,8%, y = 0,3%, yrcno TBC B aktuBHOi1 30He 1700 mIT., CTOUMOCTD
npupoaHoro ypana 80 momi/kr, pasgenurenbHod pabotel 100 momn./EPP, usrotoBnenus
TB2JI u TBC 80 mosut./kr.

3. OueHHUTH IPOLEHT HCHONBL30BaHKA U B peakTope Ha mpupoxHOM ypare ¢ KB = 0,8: a) npu
Kod(duImeHTe pa3MHOKEHHsI Ha ObICTPBIX HelTpoHax 1,04, ecnu B mporiecce paboThl IETUTCS
60% Bcex aensmMXCs H30TONOB B peakrope; 0) mpu Kodp@uIMEeHTe pa3MHOXKEHMS Ha
ObIcTpbIX HeWTpoHax 1,03, ecnu cTaroHapHasi paboTa peakTopa ¢ HEMPEPhIBHOM Meperpy3Koi
TOIUTMBA 00€CTIEUNBACTCS MPU CPEAHEN KOHIIEHTPALIMH JETISITUXCS U30TOMOB 5 KI/T.

CocraBuTenb
(moamuce)

PykoBomautens OIl J.C.Camoxun
(oamnucs)

«_» 20 .

11



MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUYPEXJEHUE BBICLHIETO OBPA3OBAHNUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs

«Ha1moHaIbHBIV McciIeqoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HUSTY MU®W)

Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI
O6pa3zoBarenbHas «nepHbie peakTophI»

nporpamma
I[I/ICLII/IHJII/IHB. OCHOBBI 9KOHOMMUKHU SII[epHOI‘O-TOHHI/IBHOFO IIUKJIa
IK3aMeHAIMOHHBLINA OnJyetr Ne 4
1. HaSOBI/ITe OCHOBHBEIC HpI/I‘{I/IHLI pOCTa 3H€pFOHOTp€6J’ICHI/I${. KaK OTJIINYAKOTCA

3.

(yHKIIMOHAJIbHbIE 3aBUCIMOCTH POCTA SHEProNOTPeOIeHNs OT BPEMEHH IPU OIPaHUYEHHBIX U
HeorpaHMueHHbIX  pecypcax?  KakuM  KOIMYECTBOM  IapaMeTpoB  ONpejessercs
HHEPronoTpeOICHNE B «3KCIIOHEHIMAIBHON» U «TayCCOBCKOM» Moensix?

OnpenenuTs TOILNIMBHYIO COCTaBIIONIYI0 cebecrouMocTd 1 kBTxd (3) s 0IHO30HHOIO
OBICTPOTO peakTopa ¢ ypaH-TUTyTOHHEBBIM TorumBoM x = 20%, y = 0,3%. IlpuHsaTh 1eHb Ha
npupoanbiii ypan 80 momn/kr, pasmenutensHyo padory 100 momr./EPP, m m3rotoBienue
TBOJI 80 nomn./kr (U), Beiropanue 100 000 MBtxcyr./1, k.1.4. 0,4.

HaiiTn KOHIEHTpanuio IEeNAIMXCs HM30TOMOB a) B OTPAOOTAHHOM TOIUIMBE pPEaKTopa Ha
OpUPOAHOM ypaHe npu Bbiropanuu 8 kr/t, KB = 0,7 u xoadduunente pasMHOKEHUS Ha
OblcTpbix HeWTpoHax 1,03; 6) B HaualnbHOM UM OTPaOOTAaHHOM TOIUIMBE peakTopa C
HENPEepPhIBHON MEeperpy3Koil, B KOTOPOM CTallMOHapHas pabdoTa peakTopa Ha HOMHUHAJIbHOU
MOIIIHOCTH OOEeCHeunBaeTcs MpU CpeAHEeM BbIropaHuu TormumBa 10 KO/t u cpenHei
KOHIIEHTpaIuel neismuxcs u3otonos B Toruuse 13 kr/t, KB = 0,5

CocraBurenb
(Tmomuch)

PykoBogutens OIT J.C.Camoxun
(Tmomuch)

«__» 20 1.

12



MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBI HCCAENOBATENbCKUNU AACPHBIU YHUBepcUuTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnenmaabHOCTh 14.05.01 SAnepHbie peakTOpsl U MATEPUAITBI
O6pa3zoBarenbHas «nepHbie peakTophI»

mporpamma
JucuurimHa OCHOBBI 2KOHOMUKH SIJIEPHOTO-TOIJTUBHOTO ITHKJIA

DK3aMeHAIIHOHHBIA OnJyier Ne 5

1. KakoBbl TPOTHO3HBIE OILIEHKH OTHOCUTEIHHO YPOBHS CTAaOWJIM3AIMM HACEJCHHUS 3eMIId U
cpenHeayiieBoro ’HepromnoTpebnenus’? UYepe3 Kakodl MNPOMEKYTOK BpPEMEHH (IPUMEPHO)
JIOJKHA TTPOU30MTH 3Ta CTa0MIN3alus?

2. Jons ADC B mpowusBoactse anekrposnepruu B CCCP Obuia paBHa mpumepno 12%, a Bo
Opannuun — 70%. Ha kakyro BenmudmHYy TOTpPeOOBanoch OBl yBEIWYUTH YCTAHOBICHHYIO
momHocTh ADC B CCCP, 4t0o0Bl nOCTHYh OAMHAKOBOro ¢ DpaHIuel YpOBHS Ppa3BUTHS
aeKTpodHepreTukn? (YCTaHOBIEHHYI0O MOIIHOCTh Bcex anekTpocTanuuid CCCP npunsaTh
paBHoii 350 I'BT).

3.0npenenuth KO3(h(UIMEHT HAKOIUICHUS IUIYTOHHUS a) B OTPaOOTAaHHOM TOIUIMBE peakTopa ¢
KB =0,7 mpu noctmxenuu yxpenbHOro »sHeprosbimenenuss 1000 MBtxcyr./T, ecam 3a
KaMnaHuio pacxoxyercs 1 kr/r 2®°U; 6) ans peaxropa BBOP — 1000 (x = 4,4%), ¢ KB = 0,55,
Beiropanue 40000 MBTx cyT./T, conepxkanuem 2°UB otpaGoTanHOM TommmBse 12 KI/T.

CocraBuTenb
(moamuce)

PykoBogutens OIT J.C.Camoxun
(moamuce)

«_» 20 .
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATEAbCKUHN SACEPpHBIA YHUBepcuter « MUDHU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(IATD HUSTY MU®DU)

Otnenenue suepHod GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

DK3aMeHAIIHOHHBLIA OnJjieT Ne 6

1. Hackonbko CyLIECTBEHHO pa3jiMyaeTcs 3HEPrO€MKOCTh E€IUHUIbl BAJOBOTO BHYTPEHHEIO
IPOAYKTa B pa3IMyHbIX cTpaHax? B ueM OCHOBHBbIE MPUUYMHBI 3TUX pa3nuuuii? CylecTByeT Jnu
peasibHass BO3MOXKHOCTb OOECIEUUTh MEPCIEKTUBHbIE MOTPEOHOCTH B 3SHepruum 0Oe3
3HAYUTEJIBHOTO YBEJIMUYEHHs] J0ObIYM IEPBUYHBIX SHEPropecypcoB, T.€. TOJBKO 3a CYET
HKOHOMHH YHEPTUU ¥ BHEIPEHUS SHEProcOePETralonIiX TEXHOIOTUNA?

2. B benbrum croumocTh 37€KTpo3HEpruu, BbipadareiBaeMoil Ha TOC, B cpeanem B 1,6 pasza
Bhimie, yeM Ha ADC. B 1989 r. na ADC benbruu 6suto npousseneno 40 mupa. kBT x4, dro
coctaBuiio 60% Bcero mMpou3BOACTBA IIEKTPOIHEpPruu. [lomydeHHas 3a CUeT UCIOIb30BAHMS
AJIEpHON SHEPrMM SKOHOMHS B 3TOM TOAY OLEHUBAJlach, 10 KpaiiHel mepe, B 13 mupn.
Oenbruiickux QpankoB. Kakas sxkoHOMEs Obuta OBl MMOJTydeHa, €C OBl BCSI AIEKTPOIHEPTHS
npousBoamwiack Ha ADC?

3.Kakoe ynenpHOE SHEpProBBIIENIeHIE OBIJIO JOCTUTHYTO, €CIIA B OTPAOOTAHHOM TOTLTHUBE peaKTopa
Ha mpupoaHoM ypare ¢ KB = 0,8 konnentparus 2°U 2 kr/t u Pu 3 xr/1. (YuecTs aenenue 28U
¢ KO3(PPUIIMEHTOM pa3MHOXKEHHS Ha ObICTpBIX HEWTpoHax 1,05

CocraButenb
(Tmomuch)

PykoBogutens OIl J.C.Camoxun
(Tmomuch)

« _» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —

drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXX/IeH s BBICIIIEro 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(IATD HUSTY MU®DU)

Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnenmaabHOCTh 14.05.01 SAnepHbie peakTOpsl U MATEPUAITBI
O6pa3zoBarenbHas «nepHbie peakTophI»

mporpamma

JucuurimHa OCHOBBI 2KOHOMUKH SIJIEPHOTO-TOIJTUBHOTO ITHKJIA

IK3aMeHAIIHOHHBLINA Onyer Ne 7

1. B uyeM 3akiro4aroTCsl OCHOBHBIE NPEUMYILIECTBA AIEKTPUUYECKOM 3HEPIUU Iepesa APYyruMu
Bugamu oHepruu? Iloyemy HEYKIOHHO BO3pacTaeT Jdojsl JJIEKTPOIHEPTHH B  00IIeM
sHepronoTpedaeHuu? B yem 3akiio4aroTcsi 0COOEHHOCTH AJIEKTPOIHEPTUH KaK ToBapa?

2. Kaxkoii ypoBeHb motpebiieHusi sHepropecypcoB Obi1 Obl mocTUrHyT B Mupe kK 2020 r. mpu
€XKETOJIHbIX TEMIIaX MPUPOCTA: IHEPronoTpedieHns Ha yenoseka 4%, Hacenenus 3emuu 2,2%
(ITpunsaTe 3a Hauano orcyera 1990 r., YUUCIEHHOCTh HACENECHUA 3eMJIHM 5 MIIPA. Yeld., 00beM
MUPOBOTO 3Hepronorpednenuss 10 mapa. 1.y.T.).

3.01eHNTh MAaKCHUMAIbHYI0 HapabOTKy IUTyTOHMS (B pacueTe Ha Kr pasaenuBierocs 2>°U) B
peakTope Ha TeIIoBbIX HeliTpoHax ¢ KB = 0,7

CocraBuTenb
(oamnucs)

PykoBomgutens OIl J.C.Camoxun
(moamuce)

«_» 20 .
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJbBHOE YUYPEX/JAEHUE BbICIIEIO OBPA3OBAHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIeHs BBICIIIEr0 00pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIHOHHBLINA OnJyier Ne 8

1. KaxoBsl pecypcsl opranudyeckoro TorsiauBa B mupe u P®? Kakoil nmpoueHT u3 HUX pealbHO
u3Bnekaem? KakoBa coBpeMeHHasi CUTyalus ¢ 3aracamu yrisi, HeTH, rasza, ypaHa, Topusi?

2. Tlo mporHo3HBIM oOncHKamM B Ommmkaiimme 100 et mpowm3oineT cTaOuiam3anus HacelleHUs
3emMiiu M CpeAHENYIIEBOro MOoTpebiaeHus 3HepropecypcoB. Cumrtas, 4TO HaceleHHE 3eMIIH
oyner nopsiaka 10 mapa. gen., crpan EC 400 miiH. 4enoBek, a cpeHeyneBoe noTpedieHue
SHEPropecypcoB COCTaBUT mnpumepHo 20 T.y.T./deia. B TOJ., OIEHHUTE, BO CKOJBKO pa3
COOTBETCTBYIOIIEE TOJOBOE SHEPromorpedieHre OyAeT BHIIIE COBPEMEHHOTO a) B MHpE
(coBpemennoe — 0,35 Q/ron); 6) B ctpanax EC (mpumepno — 0,06 Q/rox).

3. Omnpenenuts eXeroaHblil OTHOCUTEIbHBINA IPUPOCT BTOPUYHOTO SIIEPHOTO TOIIMBA B PEAKTOPE
- pa3MHOXHUTENIe Ha OBICTPhIX HeWTpoHax ¢ KB = 1,5, ecinum 3a 5 yiet ero paGoThl BBITOpaeT
Macca JIeNSIIUXCS U30TOMOB, paBHAs X MOJIHOM 3arpys3Ke.

CocraBuTenb
(moamuce)

PykoBomautens OIl J.C.Camoxun
(moamuce)

«_» 20 .
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUuBepcuTeT « MUDVI»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

DK3aMeHAIIHOHHBIA OnJyer Ne 9

1. Yemy paBHBI B3HEpPropecypchl IMOTEHIHAIbHBIX HCTOYHUKOB BO300HOBISEMOM 3Hepruu?
KakoBbl OCHOBHBIE MPOOJIEMBI, CBS3aHHBIE C MIUPOKOMACIITAOHBIM BHEIPEHHEM HCTOYHUKOB
BO300HOBIISIEMOH SHeprun? SIBISIOTCS JHM 3TH UCTOYHHUKH B JEHCTBUTEILHOCTH YKOJIOTUIECKU
YUCTHIMU?

2. OOmee KOJIMYECTBO COJHEYHOW OHEPruM, Mafammeil Ha 3eMIi0 B TEUCHHE CYTOK,
SKBUBAJIEHTHO mpuMepHo 540 mipna. T.y.T. JocTuraer moBepXHOCTH 3e€MIIM OKOJIO TTOJOBUHBI
9TOM SHepruu (Ipyras MOJOBHMHA OTpa)kaeTcsl M moruomaercs atmocdepoit). Onpenenure
CPEIHIOI0 IJIOTHOCTH ITOTOKA COJIHEYHOW SHEPTUH HA MOBEPXHOCTU 3EMJIH.

3. Haiitu KB peakropa PBMK npu noctuxenuun Beiropanusi TormBa 20 Kr/T ¢ coaepkaHHEM
JENSAIIUXCSl U30TOMOB B OTPabOTaHHOM ToruMBe S5 Kr/T. HawampHoe oOoramieHue TOIUTMBA

1,8%

CocraBurens
(moanucs)

PykoBomautens OIl J.C.Camoxun
(moanucs)

« _» 20 1.
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHMS POCCUMICKOU ®EJEPAIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA Onjer Ne 10

1. Texamko-skoHOMHYeckue Tmokazaremn ADC U ceOeCTOMMOCTh TPOU3BOAMMON JHEPTHUHU.
CebecTouMOoCTh NPOAYKIMH. BKirouaeT 1M oHa 3aTpaThl Ha paclIMPEHHOE BOCIIPOU3BOJICTBO?
Crpykrypa cebecTouMOCTH PHEpruu B sfepHOil sHepretuke? llocTosiHHBIE M NEpEeMEHHbIE
cocraBisrone 3artpar. IlpoektHas u Qaxrtuueckas ceGectoumoctd 3Hepruu. CocraB U
CTPYKTypa OJKCIUTyaTallMOHHBIX 3arpaT. Kakue 3arpaTel BHOCAT OCHOBHOW BKJaa B
ce0ecTOMMOCTb SHEPrun?

2. TlocpenctBoM (poTocHHTE3a MOKET OBITh YCBOGHA JMIIb Ta YacTh COJIHEYHOM 3HEPruu,
KOTOpas MomnajaeT Ha OMOJIOTMYECKU aKTHBHBIE MOBEPXHOCTH, cocTapistouue okosno 10%
Bcell ruiomaau 3emuu: a) mpenmnojaras, 4ro 3((EeKTUBHOCT 00pa30BaHUs OPraHUYECKOIro
TOILIMBA 3a cueT ¢orocunTe3a paBHa 10% c yueTom Toro, yro ObIIee KOJTMIECTBO COTHEUHOU
SHEepruu, najaromeid Ha 3eMilt0 B TEYEHUE CYTOK, SKBUBAJIEHTHO NnpuMepHO 540 mipa. T.y.T.
Jlocturaer NOBEPXHOCTH 3€MJIM OKOJIO IIOJIOBUHBI 3TOM »AHEpruu (zapyras IOJIOBUHA
OTpa)kaeTcs W IMoIJoIaeTcss arMocdepoil), OIEHUTEe BO3MOXHBIA TEMIT €XEroJHOro
HAKOIUICHHUS 3aIllaCoOB OPraHUYECKOro TOIJINBA; 0) CKOJBKO OPTaHUYECKOTO TOIIMBA OBLIO ObI
HaKOIIJICHO Ha 3eMJIe 3a BCE BpeMs €€ CYyIIeCTBOBaHMs (OKOJIO 5 Mipa. JieT)?

3. OuenuTsh KonmmuecTBo 22U, HakamIMBaIONIETocs B OTPaOOTAaHHOM TOILTHBE peakTopa BBOP —
440 (x=3,3%) mpu Beiropanuu 29000 MBTxcyT./T, ecnu u3BectHo KB = 0,52 u conepkanue
IUTYTOHHUS B OTPa0OTaHHOM TOIUIUBE 9 KI/T.

CocraBurenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(ToAnuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHMS POCCUMICKOU ®EJEPAIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHANOHHBIA omjteT Ne 11

1. B xakux KOJMYECTBaX PacXOAyeTcsl KUCIOPOJ M 00pa3yercsl YIICKUCHbIN ra3 MpU CKUTAHUU
OpPraHMYeCcKOTO TOIUIMBA TP COBPEMEHHBIX 00BemMax dsHepromoTpednenusa? KakoBsl
MaciTadbl BO3JEHCTBHUS Ha okpyxawmyto cpeny TOC Ha opranmueckoM ToruinBe? Kakosa
CTOMMOCTb HEOOXOAMMBIX MPUPOAOOXPAHHBIX MEPONPUATHI? B ueM CylIHOCTh MapHUKOBOTO
s dexra? Kakoit MaTepuanbHblil yiiepd HaHOCUT BBHIOPOC OJHON TOHHBI HETOKCHUYHOM IMbUIH,
OKHCIIOB CEpPHI U a30Ta?

2. B 1985 r. MmupoBoe morpebieHne OPraHUYECKOro TOIUIMBA COCTABISUIO MPHUMEPHO 9 Mipa.
T.y.T., @ €ro MPUPOCT 3a ATOT roJ Ookoilo 2,5 %: a) UCHONB3ys TayCCOBCKYIO MOJIENb
SHEPronoTpeOeHNs, OLEHUTE MAaKCUMAaJlbHbIH YpOBEHb TI'0JOBOTO 3HEPronoTpedseHus
OpPraHMYECKOTO TOIUIMBA U BPEMs €ro JOCTIKEHHS IS IBYX cliydaeB: 1) yuuTbiBas oOIiue
pecypcsl 3toro tomiumBa ~ 15000 miapa. T.y.T. (JloKa3aHHbIE + BEpPOSTHBIE); 2) YUMTHIBas
TOJILKO JI0Ka3aHHbIE pecypchl ~3300 mupa. T.y.T.; 0) caenaiite To ke uid He(TH, CUUTast, YTO
B 1985 r. ee motpebieHue 66110 OKOJO 3,7 MIIpA. T.y.T., @ IPUPOCT — 2,5%; obIIHe pecypchl
HepTH ~ 1700 Mapa. T.y.T.; Joka3aHHble ~300 Mapa. T.y.T.

3. Paccumrtatp cymmapueni KB s peaktopa Ha OBICTPBIX HEHTPOHAX C HOMHHAIIBHOW
momHocThi0 1500 MBT (1), 90% KOTOpOW BBHIIENSETCS B aKTUBHOW 30He. B peaxTtope
WCIIOJIB3YETCSl ypaH-TTyTOHWEBOE TOTUIMBO C KOHIeHTpammen tryronus 22%, KB aktuBHO#
30ubI 0,9, Beiropanue 100 kr/t, xk.u.m. 0,8, HapaOoTka M3OBITOUHOTO TUTYTOHHUS COCTaBISET
npubausuTenbHo 150 kr/rog

CocraBurenb
(Tmomuch)

PykoBogutens OIT J.C.Camoxun
(ToAnuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

DK3aMeHAIHOHHBLINA Onyetr Ne 12

1. CdopmynupyiiTe OCHOBHBIE MPOOJIEMBI Pa3BUTHS SACPHON PHEPrETHKH B MHUPE W HaIIel
cTpaHe. UTo U3MEHUJIOCHh B CTpaTeruu ee pa3Butus nocie YepHoObuibekoit aBapun? Hazosure
CTpaHbl —JIHJIEPbl B 00JACTH WCIIOJNB30BaHUS siepHO sHepretuku? SBmsercs nmu ADC B
HOPMaJIbHOM DPEXUME SKCIUTyaTallud 0ojiee OMACHOM ¢ SKOJIOTMYECKON TOYKHM 3pEHUs, ueM
TOC na yrne?

2. MupoBoe norpediaeHue oprannyeckoro tomimsa B 1973 r. cocramsuio 7,4 mupn. T.y.T., a B
1985 r. — 9 mupa. 1.y.1. Ouenure rogoBoe noTpedienue Tommmsa u ero npupoct B 2000 r.,
CUMTas, 4YTO PECYpPChl OPraHUYECKOIro TOIIMBA Ha 3emiie He npebimaoT 3000 Mapa. T.y.T.

3. OmpenenuTh TOMOBOW pPAacxoj] TOIUIMBA M COOTBETCTBYIOLIYIO CTOMMOCTh: a) Ha ADC
HOMHHAJIBHOH MomHOCTEI0 3000 MBT (T), nMeromeii k.u.m. 0,85, KB = 0,5, conepxanne 2*°U
B HAyaJIbHOM TOIUIHBE 2%, CyMMapHas KOHIEHTpaus jaensumxcsa usotonos (2°U + Pu) B
oTpaboTanHoM TorutuBe 7 Kr/T. llena HauanpHOro Torumea 10000 py0./kr; 6) 1y1s peakTopa Ha
IpUpoIHOM ypaHe MomHocThi0 1500 MBT (1), nmeromero KB = 0,7, k.u.m. 0,8, koHEUHYI0O
KOHIIEHTPAIHIO JEAIINXCS H30TOMOB B BHIIPY/KAeMOM TOIIMBE 5 KI/T (ydecTs neenue 258U
ObICTpBIMU  HEWTpoHamMu ¢ Ko3(pduuuentom pasmuoxenus 1,03). Llena TomnmBa wu3
npupoasoro ypana 3000 py6./kr; B) Ha bunnOunckoit ATOC, umeromiei 4 0610ka, Kaxabli U3
KOTOPBIX BbIpabaTbiBaeT 1Mo HoMuHany 12 MBT snekrposneprun u 26 I'kan/u Temna oc
CpemHHM 3a ToJ KO0d(pPUIMEHTOM ToJyie3Horo ucmois3oBanus 0,58 (k.u.m. 0,85, ynenpHas
sHeproBeipaboTka 8000 MBtxcyt./T). Llena Torumsa 12000 py6./kr

CocraBurenb
(Tmomuch)

PykoBogutens OIT J.C.Camoxun
(ToAmuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV VcciIeoBaTeIIbCKI siepHbIV yHUBepcuTeT « MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIMOHHBLINA Onyer Ne 13

1. B uem coCToST IIaBHBIE KOJOTUICCKUE MPOOIEMBI SACPHOTO TOIUTMBHOTO ITUKJIIA?

2. OueHUTh TOJOBOW pacxXxoa KHUCIOpOAAa M KOJMYECTBO YIVIEKHCIOTO Ta3a MpU TOJI0BOM
NOTPEeOJIEHUN OpPraHu4eckoro TomiMBa B MHUpe Ha ypoBHe 30 mupa. T.y.T. CpaBHUTH C
conepkanueM kuciopona (21%) u yriexucnoro rasa (0,03%) B atmocdepe.

3. Haiitu cTOMMOCTh TOJIOBOM HapaOOTKH U30BITOYHOTO IUTyTOHUS, IpH ieHe rmryrorus 200 000
py0./KT: a) B roJIoBOM BBITpY3Ke oTpaboTaHHOro TorauBa peakropa BBOP — 440 (k.m.a. 0,32,
k.uM. 0,8, KB = 0,57, B = 29000 MBt xcyT./T, HauajbpbHasi KOHIICHTPAIIUs 235Up Torutuse 35
KI/T, KoHeuHas 9 kr/T); 6) B peakrope BBOP — 1000 (k.m.a. 0,33, Bpems Mex 1y meperpy3Kamu
300 s dexTuBHBIX CYTOK, BeirOpanue oTpadboranHoro tormsa 40000 MBT x cyT./T, HauanbHas
KOHIIEHTpaLHs 25 44 xr/tr, xoneunas 12,6 xr/T, CyMMapHasi KOHIEHTpaUHs JEISAIIUXCA
M30TONOB B oOTpaboTaHHOM TommBe 20 KI/T); B) B pEakTOpe Ha OBICTPHIX HEHTpOHAX
mottHocThio 3000 MBT (1) (k.u.M. 0,8, Beiropanue 80 Kr/T, ypaH — IJIyTOHHUEBOE TOILIUBO C

coJiepiKaHueM Jensmierocs mryronus 16%, % = (0,25, KB = 1,4, KB axkTuBHoI1 30HEI 0,9,
f

K09 HUIMEHT pa3sMHOKEHHS Ha OBICTPBIX Heifrponax 238U 1,08.

CocraBurenb
(Tmomuch)

PykoBogutens OIl J.C.Camoxun
(Tmomuch)

«__» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATEAbCKUHN SACEPpHBIA YHUBepcuter « MUDHU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue syepHor (GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA Onjer Ne 14

1. CoBpemeHHas CTPYKTypa TOILTUBHO-dHepreTudeckoro 6amanca (TOB) namreii crpanbl. Kakuvu
npuurHaAMHU 00ycJoBleHO cHukeHue nonu HedTtu B TOb crpansl B mociennue roapl? Yem
00yciIOBJIEHa BO3pacTarolias pojib MpupoaHoro raza B TOb wameit crpansi? Kakas monst
TPAHCIIOPTHBIX MEPEBO30K MPUXOAUTCS Y HAC HA MEPEBO3 OPraHUUECKOTO TOILINBA?

2. OueHHTh BpeMs YIBOCHHS CpEIHEH KOHIICHTPALWU YIJIEKHCIOro raza B arMmocdepe mnpu
€XeroIHOM MPHUPOCTe MOTpebIeHus: opranudeckoro Torusa 4%. 3a Hayano npuHATh 1985 r.
C MHUpPOBBIM moTpebnenueM sHepruu 10 mupa. T.y.T. u kKoHueHtpauued CO2B atMmocdepe
0,03%.

3. OIeHUTh CTOUMOCTh CYMMAapHOM MacChl ACNSALIUXCS U30TOMOB B TOJIOBOM BHITPY3KE TOIUIHBA,
npu ux neHe 180 000 py6./kr: a) peakropa Ha MPUPOAHOM ypane momHocThio 1000 MBT (3),
kg 0,28, xkum. 0,8, KB = 0,8, B = 7000 MBTxcyT./T, K03pPHUIIHEeHT pa3MHOKEHUSI Ha
6bIcTpEIX Heiitponax U 1,03; 6) B peaktope BBOP mommocTsio 3000 MBT (1), KB = 0,5,
neperpyska kaxasie 300 3 peKTHBHBIX CyTOK, Macca 2°U B 3arpyKaeMoM €XKETr0JHO CBEXEM
TorutuBe 1 T.

CocraBuTenb
(moamuce)

PykoBogutens OIT J.C.Camoxun
(moamuce)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
dwman demepabHOTO TOCYAaPCTBEHHOTO aBTOHOMHOTO 00pa30oBaTeTbHOTO yUpeXXIeH s BBICIITero 00pa3oBaHMs
«Ha1moHaIbHBIV VcciIeoBaTeIIbCKI siepHbIV yHUBepcuTeT « MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA Onjer Ne 15

1. Kakas d4actb noTeHUManbHOW TEIUIOBOM JHEPrUH, COJEpIKALICKUCS B HM3PACXOJOBAHHBIX
sHepropecypcax, npeodpa3yercs B KOHEUHYIO SHEPrUIO, U Kakas 4acThb COCTAaBJISIET MOTEpHU?
Kakue pe3epBbl 5KOHOMHH OPraHUYECKOIo TOILJIMBA B HAllIEeH cTpaHe?

2. OILEeHUTH TUIONIA/Ib TOBEPXHOCTH COJTHEUHBIX TEPMOIMUCCHOHHBIX Tpeodpa3zoBaTeieil ¢ K.10. 1.
10% nmst conmHeuHOM eKTpocTaniuu, MoimHocTeio 1000 MBT (3), pacnionioxeHHOM B paiioHe
skBaropa. Ob11ee KOJIMYECTBO COTHEYHON YHEPTHH, NaJaroliel Ha 3eMIII0 B TEUEHUE CYTOK,
SKBUBAJIEHTHO npuMepHo 540 mupA. T.y.T. JlocTUraer moBepXxHoCcTH 3eMJiIu OKOJIO TIOJIOBUHBI
9TOH SHEpruu (Apyras MOJOBHHA OTPAXKAETCS M MOTIOMIAETCS aTMochepoit).

3. Kakoii ypoBeHb BBITOpaHHsI HEOOXOIMM I PEaKkTopa C MPUPOJHBIM YPaHOM MOIIHOCTBIO
3000 MBT (1), x.u.m. 0,9, KB = 0,8, aro6s1 06ecnieunts HapaboTky 200 Kr 2Py B ron npu
conepxanuu 2>°U B 0TpaGOTaHHOM TOIUIMBE 3 KI/T

CocraBurenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(Tmomuch)

«__» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demepabHOTO roCcyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXKIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 S nepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA OnJjier Ne 16

1. CoBpeMeHHas CTpYKTypa 3JEKTPOTCHEPUPYIOIIMX MOIIHOCTEH Hamed crtpanbl. YTO Takoe
['P3C? BripabaThIBarOT JI OHU MOJIE3HYIO TETUIOBYIO YHEPTHIO HApSy C dNeKTpuieckon? Yto
takoe TOIl m TOC? Kakoil TUN TEIUIOBBIX 3JICKTPOCTAHIMA AKTHBHO pa3padaThIBacTCsS B
nociennee Bpems? KakoB anexkrpuyeckuid K.11.4. TOC u 351eKTpOreHEpUPYIOLUX NapOra30BbIX
ycTaHoBOK? K KakuM 5KOHOMHYECKHUM MPEUMYIIECTBAM BEIET YKPYIIHEHHE MOIIHOCTEN
ANEKTPOCTAHIINNA U €AMHUYHBIX MOITHOCTEH OJIOKOB?

2. OueHdTh IUIOHIA/Ib 3€MHOM TOBEPXHOCTH, HEOOXOAMMYIO Ui OOecleyeHUs] MHPOBBIX
norpebHocTeit B a3Hepruu (0,35 Q/rox), TOIBKO 3a CUET CONHEYHON SHEPTUH, MPH CIICTYIOIINX
3HaUYeHMsIX Kod(ddumumeHnTa mone3noro wucnoib3oBanus: 100%, 10%, 5%, 1%. Oo6mee
KOJIMUECTBO COJIHEYHOM SHEpruu, majarouiedl Ha 3eMII0 B TE€YEHHE CYTOK, SKBUBAJIECHTHO
npumepHo 540 mupa. T.y.T. JlocTUraeT moBEepXHOCTU 3€MJIM OKOJIO MOJOBUHBI 3TOM 3HEPIHU
(Ipyras MOJOBHHA OTpa)kaeTcs U MOTrJoUiaeTcs aTMocQepoil).

3. OreHUTh HOMHMHAIBHYIO MOIIHOCTH U CTOMMOCTH TOJOBOTO PAcXoj]la YpaH-TLTYyTOHHUEBOTO
TOIIMBa ObICTpBIM peakTopoM ¢ Beiropanuem 100 xr/t u KB = 1,4 , KB aktuBHoO# 30HbI = 0,9,

% = 0,2, mpouzBozsmiero 200 Kr u30BITOYHOTO JEISAIIETOCS TUTYTOHUSI B TOJ MPU IeHE
f

ypan-mryTonuenoro Torusa 40 000 py6./kr

CocraButenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(ToAmuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnenmaabHOCTh 14.05.01 SAnepHbie peakTOpsl U MAaTEPUAITBI
O6pa3zoBarenbHas «nepHbie peakTophI»

mporpamma

JucuurimHa OCHOBBI 2KOHOMUKH SIJIEPHOTO-TOIJTUBHOTO ITHKJIA

IK3aMeHAIIMOHHBINA OnJjier Ne 17

1. Kakum o0Opa3oMm opranuzoBaHa padoTa pa3nenuTenbHOro kackana? Kak ompenensercs 4ucio
pa3fenuTeNbHBIX ~ CTyHmeHell B pasfgenurenbHoM  Kackaje? Kak — paccuurthiBaeTcs
pazzaenurenbHas padota g noiaydeHus 1 kr oborameHHoro ypaHa? OT Kakux MapaMeTpoB
3aBHCHUT 3Ta paboTa?

2. TPOC nHomuHampHOW MomHOCTRIO 500 MBT (3) m3pacxomoBayiia 3a rox 1 MiH. T.y.T. U
BbIpabotana 2 wmipAa. KBrtxu osnektposuepruu. Ilpu »stom kosdduunment pacxona
3EeKTpodHeprun Ha cobcTBeHHble HYXbI (Kc.x.) cocTaBun 8%, CTOMMOCTB YCIOBHOTO TOILIMBA
— 375 py0. /T.y.T., IIecHa OTIYIICHHON YHEProCcOBITOBBIM OPTaHHU3AIMAM AJICKTPOIHEPTHH —
py6./ kBT x4. a) HaliTH cpenHuil 3a roa KOAPGUIUEHT UCIOIBb30BaHUs MOITHOCTHU (K.M.M.); 0)
HalTH KO3((UIMEHT MOJNe3HOro ACHCTBHs (K.II.J.); B) HAUTH pa3HUILy MEXKIY BBIPYIKOH 3a
OTIYIICHHYIO TOTPEOUTENIO JIEKTPOIHEPTUU U 3aTpaTaMH Ha TOTLIUBO

3. CocrtaBuTb ro/I0BOI OaaHC W30TOIOB ypaHa U ITyToHwus s peaktopa PBMK — 1000 (k.1w.n.
0,31, x.u.m. 0,8, B =20000 MBTxcyt./T, KB = 0,5, HauansHO€ oOoramienue 2%, coaepxaHue
23%Py B 0TPabOTAHHOM TOTLTHBE 2 KI/T.

CocraBuTenb
(Toamnucs)

PykoBogutens OIT J.C.Camoxun
(oamnucs)

« _» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJbBHOE YUYPEX/JAEHUE BbICIIEIO OBPA3OBAHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIeHs BBICIIIEr0 00pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA Onjer Ne 18

1. Pacxon tormmmBa Ha TOC um TOL. Temmora cropaHusi U ee XapakTE€pHbIE 3HAYCHUS MJIA
OCHOBHBIX BHUJIOB OpPraHMYECKOro TOIUIMBA. YJENbHBI pacxoi TOIUIMBA, METOIbl €ro
CHW)KCHHS. TOIUTMBHAS COCTaBJAIONIas CeO0ECTOMMOCTH CIWHUIBI  BBIpaOaThIBAEMON U
OTIIyCKaeMOM MOTPEOUTEN0  AJIEKTPOdHEPTUH U Temna. Macmradbl  1oTpedaeHus
opraamueckoro torwuea Ha TOC, 3aTpaThl Ha €ro MPUOOPETCHHE, COTIOCTABICHHUE C BBIPYIKOM
OT MPOJIAXKH SIEKTPOIHEPTHH U TEILIA.

2. TPOC nomunanpHoil MomHOcThI0 1000 MBT (3) oTpaborana 3a rox 60 cyrok Ha 50%
MotrHocTd, 208 cyrok Ha 80% MomTHOCTH, 72 CYTOK HA HOMHUHAIBHOM MOIIHOCTH. OcTaabHOe
BpeMsl CTaHILIUA He padoTasa.a) HalTH TOJA0BYIO YHEPrOBBIPAOOTKY U BBIPYUKY 32 OTHYIIEHHYIO
nOTPEeOUTENIO MeKTposHepruto, ecin K -, =5%, nena otmymenHon sHeprun 45 py0./ kBT x4;

0) HaiiTu cpeaHui 3a roJl K.M.M.
3. B peaxTope Ha ObICTpPBIX HelTpoHax MOIHOCTEIO 1000 MBT (T), ¢ a3ddexTHBHON Kamnanuei |
r (onHOpa3oBas meperpyska), riyouHa BeiropaHus 50 Kr/T, ypaH-TUTyTOHHEBOI'O TOIUIMBO C

20% conepxaHueM 239py, KB akTuBHOI# 30HEI = 0,9, % =0,2 macca ypaHna B 3kpane 15 T.
f

Haiinure: a) cpenHior0 KOHIEHTpAIUIO TUTYTOHHUS B JKpaHE 3a KaMITAHWIO JJII HapaOOTKH
u30bITounoro miytonus 100 kr/rox; 6) obmuit KB sToro peakropa.

CocraBurenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(ToAmuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBI HCCAENOBATENbCKUNU AACPHBIU YHUBepcUuTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBIA Onjer Ne 19

1. OcobeHHOCTH IPOM3BOJICTBA ANEKTPHUUECKON U TETIJIOBOH SHEprun. Yem 00yCIIOBIIeHA KECTKas
CBSI3b IPOM3BOJCTBA M MOTpeOJeHHs] 3HEpruu BO BpeMeHH? Ha CKOJIBKO CyIecTBEHHbI
CyTOYHas, HeJIeNbHass ¥ CE30HHAs HEPAaBHOMEPHOCTH moTpebnenus osHeprun? Yem
ompenensercss  HEOOXOAMMOCTb  HMMETh  3HAUYUTEIbHBIE  PE3EpBHBIE  MOILHOCTH
HHEProycTaHoBoK? YTo Takoe 0a30Bbl€, MMKOBBIE U MOTYIHUKOBbIE HAIPy3KU?

2. Yucio yacoB MCIOJIB30BaHMs yCTaHOBIEHHOM MouHOCTH ['POC ¢ HOMUHAIBHON MOIIHOCTBIO
700 MBt () paBHo 6800 dyacoB 3a KajmeHmapHbld roi. Ilpum 3TOM cTaHmmMer OBLIO
U3pacXoJ0BaHO 4 MJIH. T. YIUIA C TEIUIOTBOPHOU cIOCOOHOCTHIO 3500 KKaJ/KT ¥ CTOUMOCTBIO
300 py6./T. a) HaliTH ynedbHBIA PacXo]l TOIIMBA (KaK YyIJid, Tak U y.T.) 0) HalTW 3aTpaThl Ha
yroJib ¥ TOTUIMBHYIO COCTABIISIONIYI0 CE0ECTOMMOCTH BHIPa0aTHIBAEMOT0 M OTITYHICHHOTO KBT
x4 (9), K o, =8%.

3. OreHnuTh TOTPEOHOCTH B pecypcax MPUPOTHOTO ypaHa 3a CPOK ciykObl 40 Jier u ero
croumocTs npu nere 700 py6./kr (U) (konuentpamuio 2°U B oTBajte NpuHATH paBHOii 0,26%):
a) ms peaktopa PEMK-1000 (k.m.a. 0,31, x.u.m. 0,85, B = 18000 MBtxcyT./T, o0oramienue
cBexxero tomuba 1,8%, apdextuBnas kamnanus tormausa 1080 cyr.); 0) s TAXKETOBOAHOTO
peakTopa Ha IpUpOAHOM ypane (teruioBast MomHocTs 3200 MBt, B=7500 MBT x cyT/T, K.H.M.
0,8, addexTBHAS KaMIIaHUs TOIIMBA 1 TOx).

CocraButenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(ToAnuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAInOHHBINA Onjer Ne 20

1. OOmue TEXHUKO-PKOHOMUYECKHE XapaKTEPUCTHKUA DHEProycTaHoOBOK. CpeaHeromoBoi
KO3 UIIMEHT UCTONIb30BaHUs ycTaHoBiIeHHON MomHoctu (KMYM.). IlpuBogut nu pabota
HHEProOJOKOB Ha CHM)KEHHBIX MOIIHOCTSX K YXYAIICHHIO YKOHOMHYECKHX ITOKa3aTeneH, K
nepepacxony termia u TormuBa? Kak onmpenensercs koahUIUEHT MOIE3HOT0 UCIOIB30BaHUS
Teria (TETUIOBOM K.IM.JI.) 3HeproycTtaHoBkU? KakoBbl ero xapakrtepHsie 3HaueHHs? UTo Takoe
KaluTajloeMKOCTh u  (GoHmooTHaua dnekTposneprun? Kakas 707 BceX OCHOBHBIX
MPOU3BOJCTBEHHBIX  (OHIOB  CTPaHbl  COCPENOTOYEHA B  TOIUIMBHO-IHEPTETHYECKOM
kommuiekce? KakoBa 1Tonsi  KamuTambHBIX — 3aTpaT Ha  HHEPreTHYECKOe  XO3SHCTBO
IPOMBIIUICHHBIX ~MPEANPHUATHA B OOMIMX KAMUTAOBIOKEHHUSIX B COOPY)KEHHUE OTUX
npeanpustaii? Kakas ¢oHI00TIa9a XapaKTepHa Il TPEANPUSTHNA HIIEKTPOIHEPTETHKHU?

2. OmpenenuTh TOIOBOM pacxoll ycloBHOro TtormBa npu padore I'POC nHoMmMHHANBHOIM
motrHocThio 1500 MBT () ¢ k.m.a. 0,35 u cpennum k.u.Mm. 0,75. Haiitu yaenbHbIA pacxof
TOIIJIMBA U TOIUIUBHYIO COCTABIISIONIYI0 ce0eCTOMMOCTH BhIpaOoTaHHOTO KBT x4 (9) mpu 11eHe
600 py06./T.y.T.

3. OmpenenuTh NOTPEOHOCTH B pecypcax MPUPOAHOTO ypaHa U €ro crouMocTh npu 1eHe 800
py0./kr, a Take oOIllee KOJIMYECTBO OTPAa0OTAHHOTO TOIUIMBA 3a CPOK ciykObl 30 mer
(xoHnenTpanuio 2*°U B oTBane npuHATH paBHOH 0,26%): a) a1s peaktopa LWR — 1000 (k.11
0,34, x.um. 0,8, B = 30400 MBTxcyrt./T, oboramnienue cBexero toruba 3%, spdexkrruBHas
kamranus Tormuea 900 cyTok ¢ TpeMst YaCTHUHBIMHE Ieperpy3kamu); 0) ans peakropa PBMK —
1500 (rermmoBas momrHocTh 4800 MBT, xu.m. 0,85, B = 18100 MBtxcyr./T, oboramieHue
cBexxero TorumBa 1,8%, sddexTrBHas kammnanus TorumBa 690 cyrok). Haiitu st sToro
CiTydas TaKKe coziepKaHue ITyTOHHS B OTPabOTaHHOM TOILIMBE, €CIH coeprkanue 2>°U B HeM
3,8 kr/T, KB = 0,55.

CocraBurelnb
(ToAmuch)

PykoBogutens OIT J.C.Camoxun
(oAmuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLIEIO OBPA3OBAHHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBIN Onjter Ne 21

1. OcHoBHBIE 0COOEHHOCTH SJIepHOM SHeprun. Yem 00ycioBieHa Ype3BBIYaHO BBICOKAsI YHEPTUS
MPOJYKTOB sAepHBIX peakuuil? Uto Has3biBaeTcs sinepHbIM ToruimBoMm? Kakue Bbl 3Haere
€CTECTBEHHbIE U UCKYCCTBEHHBIE JeNIAIIUECs HYKIUAbl? MOryT JI H30TOMbI ypaHa U ITyTOHUS
JENUThCS TOJI ICUCTBUEM MPOMEXKYTOUHBIX M OBICTPBIX HEUTpoHOB? Kakoe saepHOE TOIIHMBO
Ha3bIBACTCSl MEPBUYHBIM, Kakoe BTOpUYHBIM? Ha KakoM sIepHOM TOIUIMBE, B OCHOBHOM,
Oa3upyeTcs Cero/iHs pa3BUTHUE SAEpHOIM dSHEpreTUKU? M3 KakuX N30TOMOB COCTOUT MPUPOIAHBIN
ypan? KakoBo conepkaHue wu30TONOB B ero cocraBe? Habmioganoce nu rae-HuUOyIb
OTKJIOHEHHE OT 3TOro cojaepkanud? VICHbITHIBAIOT M U30TOIBI YpaHa CIIOHTAaHHOE JejieHue?
Yro Takoe oOOraiieHHbI ypaH, ypaH HU3KOT0, CPETHEro U BBICOKOTO o0orarieHus?

2. TOC c remnooii MomHOCTHIO 3000 MBT nomkHaa paboTath B TEUESHUE T0O/Ia CO CPEAHUM K.M.M.
0,8 u k.m.a. 0,37. PaccMoTpuM Tpu BapuaHTa BO3MOKHOTO TOILTMBA a) Ma3zyT C TEIUIOTOM

cropanust ®, = 9500 kkan/kr, croumocth ¢ yuerom jocraBku I, = 30 pyO./T; 0)
HU3KOKAIOPUAHBIA yrons o , = 3000 kkan/kr, L[, = 250 py6./T; B) IpUpOAHBIH ras o, =

8500 kxan/m® , 1, = 1000 py6./1000 M. OnpenenuTh AMs KaA0ro BUAA TOMIMBA TOAOBOI

pacxoll TOIUIMBA, OONIYI0O CTOMMOCTh TOIUIMBA C YYE€TOM JOCTaBKH, TOILTUBHYIO
COCTaBIISIONIYI0 ce0EeCTOUMOCTH BhIpaboTaHHOTO 1 KBT x4 ().

3. OmnpenenuTs CTOMMOCTH TTOTPEOHOCTH B pecypcax ypaHa (koHneHTpanus 2>°U B oteaie 0,26%)
U WX BO3MOXXHYIO SKOHOMHIO 33 CUET BO3BpAlllCHHUs ypaHa B IUKI MpPH I[€HE MPUPOTHOTO
ypana 750 py6./kr: a) nns peakropa BBOP — 1000 (k.m.a. 0,32, B = 40000 MBTx cyT/T, K.H.M.
0,8, oborarenue cBexero Tommsa 4,4%, koHuentpamus 2°U B oTpaGoTaHHOM Toruiuse 13
kr/T, s>¢dekruBHas kammanus 900 cyTtok, cpok cayxObr 50 ner); 6) mua OvICTpOro
0JIHO30HHOTO peakTopa (MomHocTs 3000 MBT (T), B = 80000 MBTxcyT./T, KB =1, KH = 0,4,

% = 0,2, oboramenue cexero torumBa 18%, sddexTuBHas kammanus TormuBa 450
f

CYTOK, 3 meperpy3Kku 3a KaMIaHUIo, CpoK ciyxO0bl 30 JeT).

CocraBurenb
(ToAmuch)

PykoBoautens OI1 J.C.Camoxun
(oAmuch)

« _» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

DK3aMeHAIIHOHHBLINA Onyet Ne 22

1. Kak cooTHOCSTCS Mexay coOOl 3HEprus AejeHus, TEPMOSJEPHOIO CUHTE3a U aHHUTWIIALUS B
pacuere Ha enuHuly Maccel? Kak pacmpenensercs Mexly NPOIYKTaMH 3HEPrus
NEPEYUCIICHHbIX peakuui? HackoibKo TEIIoTBOpHAs CHOCOOHOCTh SAEPHOTO TOILIMBA
IPEBBIIIAET TEIUIOTBOPHYIO CIIOCOOHOCTh OpraHuyeckoro tomiauBa? CKOJIBKO 3SHEpruu
Beiiensercs npu aenenun 1 T 2°U mwm 2°Pu? Ckonbko HE0OGXOMMMO AENSIIMXCSA H30TOMOB
uis BbIpaboTku 1 MBtrxcyr. TemnoBoil sHepruu? B kakoMm Buie HOpUMEHSETCS sAIEpHOE
TOIJIMBO B peakTopax? Yro Takoe TB31? UTO Takoe TBC?

2. CKOJIBKO KEJIE3HOJAOPOKHBIX COCTaBOB MOTpedyeTcs s nmepeBo3ku yrist (o= 3000 kkan/kr),
4T00BI 00ecneunTh padoTy B TeueHue roaa ' POC HomunanbHoil MomHocTeio 1000 MBT (9),
ecmn k... 0,37, kum. 0,8, cpenssisi macca xene3HonopoxHoro cocrara 3000 1? Ckonbko
CTOUT OJMH JKEJIE3HOJOPOXKHBIM COCTaB II0€3[]a M KakoBa TOIIMBHAs COCTaBJISIIOIIAS
cedbecronmocTu BbIpaboTaHHOTo 1 KBTx4 (3). CTOUMOCTH YIUI ¢ YYETOM JOCTaBKU NMPUHATH
300 py6./T. Cumraercs, uto 25% cxuraemoro Ha ['POC tomnuBa octaercs B BHJE
HECTOPEBILIMX HUIAKOB M 30Jbl, ONPEIEIUTE KOJIUYECTBO >KEIE3HOJOPOKHBIX COCTABOB JUIS
BBIBO3a IIIJJAKOB B TEUEHUE I0O/1A.

3. Peakrop Ha ObicTphIX HeliTpoHax MomHOCTEIO 3000 MBT (T) ¢ kamnanuen 333 3¢ heKTHBHBIX
CYTOK M cpenHeil sHeproHampspkeHHocThio 240 kB1/kr (U) 3amyckaercs Ha ypaHe ¢

oboramennem 18%. Ileperpy3ku TormnmBa exeronnsie ogHopa3zoBeie KB = 1,3, % = 0,2,
f

KOHIEeHTparms 2°U B BeITpyxkaemMoMm Tommee 13%, B ortBame 0,26%. Omnpenemuts
HOTPeOHOCTh ITOTO PeakTopa B MPUPOJHOM ypaHE U €ro CTOMMOCTh IpH 1ieHe 850 pyO6./kr 10
HapaOOTKU TUTyTOHUSI B JIOCTaTOYHOM KOJHMYECTBE Ui (DOPMHUPOBAHUS YPaH-TUTYTOHHUEBOU
3arpy3ku M TMepexosia Ha camoobecreueHue (mpeHebpeus pasuuneii sdpdexrusroctn U u

239py).

CocraBurelnb
(ToAnuch)

PykoBogutens OIT J.C.Camoxun
(moamnuce)

« _» 20 r
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHMS POCCUMICKOU ®EJEPAIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO ToCyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeX/IeH s BBICIITero o0pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

DK3aMeHAIIHOHHBLINA Onyer Ne 23

1. Kak cBs3aHa MOLIHOCTb peakTopa co CKOPOCThIO AenaeHui? Kak MI0THOCTh MOTOKA HEHTPOHOB
B DHEPreTUYECKOM PEaKTOpEe CBSA3aHA C €ro MOUIHOCThIO? UYTO Takoe (UItO€HC HEHTPOHOB B
peakTope M KakoBbl €ro THINHWYHbIE 3HaueHHs? Yem oTiindaercss HEUTpoHHas Oomba ot
aTOMHOM?

2. TOI ¢ HomuHANBHOU Ter10BOM MomHOCTHEIO 2000 MBT 1 o6mmm k.mm.a. 0,5 BelpaboTana 3a
ron 4 wipa. kBTxu snexTposHepruum M OTHyCTHIA moTpedutemo 2 MiaH. ['kan
HU3KOMOTEHIMAIBHOTO Temia ¢ oTpaboTaHHbIM napoM. Ompenenuts Ko3(QUIMEHT
WCITOJIb30BaHus Teria u K.u.M. TOLL.

3. PeakTop Ha ObICTpBIX HEHTpoHaX TermnoBoi MoImHOCTHI0 3000 MBT mpoekTupyercsi B pacuere
Ha YpaH-IUIyTOHHUEBOE TOIUIMBO C cojaepkaHueM IuiyroHus 20%, xkammanued 450
3 GEKTUBHBIX CYTOK (TPH TpeX YACTUYHBIX Heperpys3kax 3a KammaHuio, Bbiropanue 90000
MBrxcyr./T, KB = 1,4). IIpennonaraercs, 4To B 3TOM peakTope OyIeT HCIOJb30BaThCs
IUTYyTOHHMM, MOJY4YeHHBIH mocie mnepepaboTku oTpaboTaHHoro tomiauBa BBOP-1000 (x.m.a.
0,33, x.u.Mm. 0,8, B =40000 MBtxcyr./T, KH = 0,18): a) orieHuTh HEOOX0IMMBIE MOIITHOCTU U
o0beMbl 3HeproBelpaboTkn BBOP s oOecneueHus IUTYyTOHMEM 3amycka  OJHOTO
IPOEKTUPYEMOr0 OBICTPOrO peakTopa B roj (BpeMs BHEIIHEro LMKIa 2 roja); 0) ucxons us3
pe3ysbTaTOB peIleHUs MyHKTa a) JaHHOHM 3ajauM (A1 3allycka OJHOTO INPOEKTHPYEMOIo
OBICTPOro peakTopa HE0OXOIUMO HCIIONb30BaTh 8 T IUTYTOHUS, HapaOaThIBaeMOro 3a roj 48-1o
o6mokamu BBOP — 1000), olleHUTh COOTBETCTBYIOIIMI pPacXo]l MPHUPOJHOTO ypaHa U €ro
ctoumocTs npu 1iede 1000 py6./kr.

CocraBureins
(ToAmuch)

PykoBoautens OIT J.C.Camoxun
(moamnuce)

«  » 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV JHepreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIHOHHBINA Onjer Ne 24

1. Yro Takoe ypaenbHAas SHEProBHIPAOOTKA, TIIyOWHA BBITOPAHHUS M HSHEPrOHANPSIKEHHOCTH
snepHoro toruMBa? Kak 3TH BEIMYMHBI CBsI3aHBI MEKAY co0oii? UeM OTIMYaeTCs BEIUYMHA
rIIyOMHBI BBITOPAHUS OT YAEIBHOTO PAacXofa ACISIIUXCS W30TOMOB B TOIUIMBE 32 KaMIaHHUIO?
Kak 1o ynmenbHO# BBIpaOOTKE OIPENENIIeTCs pacxoll sAepHOro Torumsa 3a ron? Kammnanws
TOIJIMBA B peakTope, dpdexTuBHas W KajdeHmapHas. Kak ompenensercs TMojiHas 3arpyska
TorinBa B peakrope? Kakoii ynenbHbII pacxoj TomuBa B peakrope? Kak cpeqHsis INIOTHOCTD
TEIUIOBOTO IMOTOKA C IIOBEPXHOCTH TBAJIA CBsi3aHA C MAacCOBOW AIHEPrOHANPSIKEHHOCTHIO
torrBa? KakoBel IPUMEPHO CTOMMOCTH SIIEPHOTO TOILIMBA, €KETOJHON MOJIUTKH PEaKkTopa
Y TI0JIHOM 3arpy3ku B SI0V?

2. CebecToMMOCTh €AMHHUIBI HU3KOMOTECHIIMAILHOTO TEIJia, BhIPaOaTHIBAEMOTO Ha MPHUBO3HOU
HeTH IS ceBepHBIX paiioHOB Kananbel npumepHo 8 1eHT/ KBT x4 (T), @ /Ui HEHTPaIbHBIX
parionoB — 4 uent/ kBrxu (T) a) ompenenuTh MOIIHOCTh KOTEIBbHOM, OOecrednBaroien
noTpeOHOCTH B OTOIIEHHH ¢ obumuMm o0bemoMm 100 I'kan/dac mpu cpeanel 3¢pdexTuBHOCTH
nmpou3BOACTBa W mepenauu Teruia 50%; 0) ompenenuTh pa3HUIy CEe0eCTOMMOCTEH BCETo
BbIpaOOTaHHOTO B 3TON KOTEJIBHOM 3a TOJ1 TeIIa JUIsl CEBEPHBIX U LIEHTPAJIbHBIX PailoHOB, €CITU
cpennunii k.u.m. 80%.

3. B peaktrope LWR — 1000 KB = 0,65, B = 30400 MBrxcyr./T, comepxanne >°U B
0TpaboOTaHHOM TOIUIMBE 8 KI/T, HavyanpHoe oborameHme 3%, comepskanme 2°U B oTBane
0,26%: a) HaliTh HapaOOTKy TIIIyTOHUS; O) HAWUTH BO3MOXXHYIO SKOHOMHIO PECYPCOB C
PELMKIIOM Kak 235 tak u 2*°Pu.

CocraBuTenb
(oamnucs)

PykoBoautens OIT J.C.Camoxun
(oamuce)

« _» 200 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1oHaIbHBIV McciIeoBaTe IbCKI sepHbIV yHUBepcuTeT « MUDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIHOHHBINA Onjer Ne 25

1. OcobGennoctu sipepHoro torumBa. Yro Takoe audQepeHnnanbHbIi W HHTErPaIbHBINA
ko3 ¢unmenr  BocmpousBoacTBa?  Koaddumment Hakomnenus? KakoBa — auHamuka
HAKOIUJICHUS TUTYTOHHSI C POCTOM BBITOpaHUs?

2. HaiiTi TOIUIMBHYIO COCTaBISIONIYI0 cebectomMoctd 1 I'kan Terma, OTHYIIEHHOTO KOTEIbHOM
notpeduTento npu cpenHeit apdexrunBHocTr (K.11.1. HeTTO) 0,6, €cM KOTENbHAs UCIOJIB3YET
yrosib ¢ ® = 5000 kkan/kr mo niene 500 pyo./T.

3. B peaktrope LWR — 1000 KB = 0,65, B = 30400 MBrxcyr./T, comepxanne >°U B
0TpaboTaHHOM TOIUIMBE 8 KI/T, HavyanpHOe oborameHme 3%, comepskanume 2°U B oTsane
0,26%: a) HaiiTu HapaOOTKy IUIYTOHMs; ©) HAMTH BO3MOXKHYIO 3KOHOMHIO PECYPCOB C
PELMKIIOM Kak 235 tak u 2*°Pu.

CocraBuTenb
(moamuce)

PykoBogutens OIT J.C.Camoxun
(moamuce)

«_» 20 1.
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MUHUCTEPCTBO HAYKHU U BBICHIETO OBPA3OBAHUA POCCUMCKOW ®EJIEPALIMU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BBICLIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demepabHOro rocyapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUPeXKAeHVIs BEICIIIET0 00pa3oBaHIs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»

nporpamMmma
I[I/ICLII/IHJII/IHa OCHOBBI 9KOHOMMUKHU SII[epHOI‘O-TOHHI/IBHOFO IIUKJIa
DK3aMeHAIIMOHHBINA OnJjieT Ne 26
1. PacnmpeHﬂoe BOCHpOI/ISBOI[CTBO ﬂI[CpHOFO TOIIJIUBA B peaKTopax - paSMHO)KI/ITeJISIX.

Oco0eHHOCTH KPAaHHOTO LHUKIIA A OBICTPBIX peakTopoB. KoaddunueHT npupocra TOmIMBa
JUISL PEAKTOPOB — PA3MHOKHUTETIEH.

2. Ha TOU wnomuuanbhoit momHocThio 5000 MBT (1) u cpennum k.u.M. 0,5. IlonoBuna
BBIPAOOTAHHOW TEIUIOBOM SHEpruu (Kak oTpabOTaHHBIA B TypOWHE Tap) OTITyCKAaeTcs s
terocetr. Kakol cpemHuii  anekTpuueckud  K.arg. TOI[ mpu romoBoit  BeIpabOTKe
371eKTpodHeprun 5 x 10° kBT xu?

3. B peakrope LWR — 1000 KB = 0,65, B = 30400 MBrxcyr./T, comepxanne >°U B
0TpaGOTaHHOM TOIUIMBE 8 KI/T, HauajbHOe oboramienue 3%, comepxkanme >°U B oTBane
0,26%: a) HaliTM HapabOOTKy IUTyTOHUS; O) HAWTH BO3MOXKHYIO 3KOHOMHIO PECYPCOB C
PEIUKIIOM KaK 235, tak u 2°Pu.

CocraButenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(Tmomuch)

« _» 20 r
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLIEIO OBPA3OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1oHayIbHBIV McciIeoBaTe IbCKI sIepHbIV yHUuBepcuTeT « MUDVI»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA OnJjer Ne 27

1. CKonbKo MpHMepHO HakarmuBaercss 2°°U B oTpaboTaHHOM TommuBe peakTopa BBOP — 1000?
Kakumu (axkropamu orpaHu4eHO BOCIPOU3BOJCTBO IUTYTOHHUS B 3KpaHe OBICTPOro peakropa -
Opunepa? Kakoil o0beM paguOAaKTHUBHBIX OCKOJKOB COAEPXKHUTCS B TOJOBOW BBIFPY3KE
peakTopa ¢ TerioBoil momHocThi0 3000 MBT?

2. K.a. TOC nomunansroi MomtHOcThI0 1000 MBT (T), paGoTatomieil Ha KaMEHHOM yTJie, TIpU
YCTAHOBKE YCTPOWCTBA JJs YAAJNCHHUsS COCIUHEHMH Bepbl M3 JBIMOBBIX Ta30B CHUXKETCA
npumepHo Ha 1%. Kakoli MuHMManpHBIA IITpad 3a €IUHUILY YCTAaHOBJICHHOHM TEIUIOBOM
MOIIHOCTH HEOOXOJIMMO BBECTU B CIIy4ae OTCYTCTBHUS YCTPOWCTB Ui yAAJEHUS CEpbl, YTOObI
skcrutyatupoBath TOC 6e3 3TUX YCTpOMCTB ObUIO SKOHOMHYECKH HEBBITOAHO? JIJIsi OLEHOK
OpUHATH cpenHuil roxoBo k.u.M. TOC 0,7, a 1HeHy OTIyCKaeMOW 3HEProcObITOBBIM
OpraHu3alysIM JIeKTposHepruu — 2,5 py6./ kBT xu.

3. Tlpu xaxom 3nayennu KB BO3MOXHO camoo0OecIiedeHre pa3BUBAIOIIEHCS SIIEPHOIN SHEPTETHKH
Ha OBICTPBIX PEAKTOPAX C €XKETOJHBIM TeMIIOM npupocta MoutHocTer 10%. TommmBo OpIcTphIX
PEaKToOpoB — ypaH-TITYTOHHEBOE C cofepikanueM °PuU 14% , BeropanueM 100 KI/T, K.4.M.

0,85, % = 0,2, addexTuBHON Kammanuei Torumsa 450 cyTok. PaccMoTpeTs BapuaHThI CO
f

BpEMEHEM BHEIIHEro ukia 1-2 roaa.

CocraButenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(ToAmuch)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATEAbCKUHN SACEPpHBIA YHUBepcuter « MUDHU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHod GU3UKU U TEXHOJIOTHI

CrnenmaabHOCTh 14.05.01 SAnepHbie peakTOpsl U MATEPUAITBI
O6pa3zoBarenbHas «nepHbie peakTophI»

mporpamma

JucuurimHa OCHOBBI 2KOHOMUKH SIJIEPHOTO-TOIJTUBHOTO ITHKJIA

IK3aMeHAIIHOHHBINA Onjer Ne 28

1. Yro Takoe pacxomnblii Kodpduuument? Kakum oOpazom oH ompenensercsa? Kax
paccuuThIBae€TCA MOTPEOHOCTh B MEPBHYHOM SACPHOM TOIUIMBE HAa BECh CPOK CIYKOBI IS
PEaKTOpPOB C HEMIPEPHIBHOM U YACTUYHOU NEPETPy3KOit?

2. OLeHUTh pacxo] KUCIOpOJa U KOJIUYECTBO 00pa3yroIIerocs YrieKUcaoro raza npu pabore B
tedeHue cpoka ciayxosnl 30 ser I'POC mouHocThio 1000 MBT (3), nmeronieit cpeaHuii K.1.M. —
0,8 u cpenumit k... 0,37. OueHUTH HAHOCUMBIN OKPYIKAIOLIEH cpefie IKOHOMUYECKH yIepo,
ucxons u3 pacdyera 100 pyO./T pacxomyemoro u3 atmochepsl kuciopoaa u 300 py6./T
BbIOpPACBhIBAEMOI'0 YTJIEKUCIIOTO Ta3a.

3. Omnpenenuts KB peakTopoB Ha OBICTPHIX HEHTpOHAX C MapaMeTpaMM MpeAbLAyIIel 3anayd,
o0OecrieunBarOIMX BpPEMsl YJBOECHMSI MOIIHOCTEH pa3BUBAIOLICICS SIIEPHOW SHEPreTHUKU Ha
3TuX peaktopax 10 JeT mpu BpeMeHU BHEIIHEro uKJa nepepadoTku 1 rof.

CocraBurenb
(Tmomuch)

PykoBogutens OI1 J.C.Camoxun
(Tmomuch)

«__» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmnan demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXKIeH s BBICIITEro 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIHOHHBINA Onjer Ne 29

1. Yto takoe KBII? Kak on ompenensieTcs ¢ y4eToM BO3BpAILECHUS B ITHKI 29py? Kakum
oOpa3om cBsa3anbl Mexxay co6oit KBL[ u KB m1s peakTopoB Ha OBICTPBIX HEUTpOHAX C YpaH -
TUTYTOHUEBBIM TOTLTUBOM?

2. OuLeHUTh IUIOTHOCTH SIGPHOTO BELIECTBA; €€ OTHOIICHHE K CpeaHEl MIOTHOCTH 3eMIIH;
paaryc 3eMHOTO II1apa, €clid ObI IJIOTHOCTHh 3EMITH PaBHSJIACH TUIOTHOCTH SIACPHOTO BEIIECCTBA.
(Macca 3emmu 5,98 x 102 kr, pamuyc 3emmn 6,37 x 10° m).

3. OmeHutb BpeMs YABOCHHS MOIIHOCTEH SIIEPHON HSHEPreTHKU C peakTopamMu Ha OBICTPHIX
HeliTpoHax. TOIMBO - ypaH-TUTYTOHMEBOE C cozepkaHueM 229Pu 12%, B = 95000 MBTx

cyr./t, KB = 1,325, x.um. 1, %f = 0,2, a3pdexTuBHAS KaMITaHUS TOTUIMBA | TOX U Bpems

BHEIITHETO IIAKJIA 2 TOa.

CocraBureins
(Tmomuch)

PykoBomgutens OIT J.C.Camoxun
(Tmomuch)

«  » 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV 3JHepreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA Onjer Ne 30

1. B uem 3akirouaeTcsl MPUHIUI METOJAa Ta30BOM Auddy3uu mpu paszgeneHuu u3otonos? Uemy
paBeH TeopeTUYeCKUi KOA(PGUIUMEHT pa3[eNeHus H30TONOB B 3ToM Merone? Uemy paBeH
K03 uumeHT oOorameHust A OJHOW CTYNEHHW pPa3JeeHUs] W MOYeMYy OH OTIMYACTCS OT
TEOPETUIECKOro?

2. OmpenenuTh BHIAENAEMYIO SHepruio npu aenennn 1 r 2°U, npu TepmosinepHoMm cunTese 1 T
NeUTepuii-TpUTUEBON cMecH M TNpu aHHUTWISIIMM | © BemectBa. KakoMy KoOJIM4eCTBY
YCIIOBHOT'O TOIUIMBA SKBUBAJIEHTHBI 3TH dHEPTrun?

3. OmeHHTh pacxoa U CTOMMOCTh IPUPOTHOTO ypaHa mpu ero nene 1000 py0./kr, a Takke 00beM
U CTOMMOCTh pa3[eNUTeIbHOW paboThl AN MONydeHHUs | Kr oOOrameHHOTO ypaHa JUis
cnenyromux cirydaeB npu 1ere 2000 py6./EPP (x — oboramieHue moiaydeHHOrO ypaHa, ) —
KOHIICHTpAIUs 235 g orBaine): a) x = 4,4%, y = 0,3%; 6) x = 4,4%, y = 0,2%; B) x = 2%, y =

0,2%.

CocraBurens
(moamuc)

PykoBogutens OIT J.C.Camoxun
(moamuc)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUYPEX/JEHUE BBICLHIETO OBPA30OBAHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —

drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA Onjter Ne 31

1.Kakum oOpa3om opraHu3oBaHa paboTa pa3lenuTeNbHOro Kackana? Kak ompenensiercss 4mcio
pasfenuTenbHbIX  CTyHeHed B pasgenurenbHoM — Kackaae? Kak — paccuuThiBaercs
pazzaenurenbHas padota g noiaydeHus 1 kr oborameHHoro ypaHa? OT Kakux MapaMeTpoB
3aBUCHUT 3Ta pabora?

2. OLEHUTH TIOJHOE YHCIO 06pa3yromuxcs HeiiTpoHoB a) mpu aenernu 100 T 23U ¢ momomsio
BHEIIHEr0 HCTOYHMKA HeHTpoHOB; 6) mpu nesernu 100 r 23U, apisiomero 4acTbio CHCTEMBI, B
KOTOPOH IPOUCXOJUT CaMOIOEPKUBAIOLIAsICS LENHas peaklus; B) IpU TEPMOSIECPHOM
cunteze 100 r nedrtepuii-TputrneBodl cMecu. Kakyio sHEprut0 B KaKIOM CIIy4ae YHOCST
neitrpons1? (IIpHHATE, YTO B OJHOM aKTe AeneHus 2°U o6pasyeTcs B cpeHeM 2,5 HeWTpoHa)

3.0npenenuTh 00bEM M CTOMMOCTH pa3lenuTeNibHOW paboTrel mpu mene 250 py6./EPP s
nonyuyenus 1 kr ypama ¢ kouentpammeii 2®U - 0,711% u3 OTBaIbHOrO ypaHa c
koHieHTpanuei 0,36% mpu HOBOM KOHIIEHTpALUU OTBaJILHOTO ypaHa y = 0,2%.

CocraBuTenb
(oamnucs)

PykoBogutens OIT J.C.Camoxun
(oamnucs)

« _» 20 .
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MUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJBHOE YUYPEX/JEHUE BBICUIETO OBPA30OBAHUSA

«HauumoHanpHBIA HCCIENOBATEAbCKUN AACPHBIUA YyHUBepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM ~
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHbie peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHblie peakTophI»
nporpaMma

I[I/ICHI/IHJ'H/IHa OCHOBBI SKOHOMHUKH AACPHOTO-TOINIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBIN OnJieT Ne 32

1. B d4em 3akirodaercsi MPUHIUI MEHTPUPYKHOTO METOIbI paszzieiieHuss u30TonoB? KakoBbl
OCHOBHbBIE IPEUMYIIIECTBA IIEHTPU(DYKHOIM TEXHOJIOTHH M0 CPaBHEHHIO ¢ ra3oAudy3noHHOM.
B uem cocTosT riaBHbIe TPOOIEMBI JATBHEHIIIETO pa3BUTHS LICHTPUDYKHOTO MeTo1a?

2. Peaktop ADC ¢ nHomunansHOM MomHOCTRIO 3000 MBT (T) oTpaboran oaun 3¢hdekTUBHBIN
rofx. OmpenenuTs: a) MacChl Pa3JC/IMBIINXCS W HAKOMUBIIUXCSA SIEpP, NU3PACcXOJIO0BAHHBIX

nensmuxcs saep, oopasosasmmxcs 220U n *° Pu, cumras, uto 30% MOIIHOCTH HOJNydaeTcs 3a

cuer *Pu , (Gr ). = 0,2, (O-r ), =0,4; 6) BO ckoibKO pa3 3Ta Macca OOJIbIIE MacChl
O—f 5 O—f 9

OCKOJIKOB JIeJIeHUs, 00pa3yroIIUXCsl IPH B3pbIBE aTOMHOM O0MOBI MOIHOCTBIO 20 KMJIOTOHH
TPUHUTPOTONIYOJIa; B) HACKOJIBKO YMEHBIIWJIACh 3a 3TO BpEeMs IIEpBOHAYalIbHAs Macca
TOTIJIMBHOM 3arpy3Ku; I') BRIPYUKY 32 OTIYILEHHYIO 3JIEKTPO3HEpruto, ecnu 1nexsa 50 py6./ kBt
x4, K o, =7%.

3. OmnpenenuTs MOTPeOHOCTH B pa3AeTUTENBbHON paboTe M ee croumocTh mpu meHe 2200
py6./EPP ¢ y = 0,3%, Ha Bech cpok cimyxOber 50 ser: a) mms peakropa PBMK — 1000
(momraOCTRIO 3200 MBT (T), Beiropanuem 19 kr/tT, x = 1,8%, k.u.M. 0,85, Thp. = 1080 cyTok);
0) mst peakropa BBOP — 1000 (x.1m.x. 0,33, cpenueil aneproHanpsikeHHOCThI0 46 MBT/kT, Ty
= 3 rona), UCMONB3YIOIIEro AJIs MEPBOU 3arpy3KH TOIUIUBO ¢ X = 3,3%, a A7 MOCIeAYIOIINX
€KEr0JIHbII YaCTUYHBIX Neperpy3ok ¢ x = 4,4%

CocraBuTenb
(Toamucs)

PykoBoautens OI1 J.C.Camoxun
(moamuce)

« _» 200 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demepabHOro rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXKIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnenmaabHOCTh 14.05.01 SAnepHbie peakTOpsl U MATEPUAITBI
O6pa3zoBarenbHas «nepHbie peakTophI»

mporpamma
JucuurimHa OCHOBBI 2KOHOMUKH SIJIEPHOTO-TOIJTUBHOTO ITHKJIA

DK3aMeHAIMOHHBLINA Onyet Ne 33

1. TomnuBHas  cocraBisitomas  ceO0ECTOMMOCTH  SHEPrHH.  BIusHHME  CPEIHEroJI0BOTrO
Kod(duIMeHTa YCTaHOBIEHHOW MOITHOCTH U KOA(PUIIUEHTA UCTIONb30BAHUS SJIEKTPOIHEPTUI
Ha coOcTBeHHBIC HYXJbI. COCTaBISIONIME TOJOBBIX 3aTpaT Ha TOIUIMBO JJIs CTAllMOHAPHOTO
pexxuma skcruryataiun ADC. CTOMMOCTh MCXOAHOTO MPOAYKTa (IPUPOIHOTO YpaHa),
¢dropupoBanuss u oboramenuss ypaHa. CTOUMOCTh H3rotoBiieHus TBII0B U TBC, wux
TPAHCTIIOPTUPOBKU U XpaHEHUS 0TpaboTaHHOTO TornBa. OCOOEHHOCTH pacueTa (pakTHUecKon
TOIJIMBHOM COCTaBJISAIONIEH B SIACPHOUN YPHEPTETUKE.

2. OueHuTh BO3MOXKHBI SKOHOMHUYECKHH 3(P(PEKT OT pa3feiuTelIbHON MepepadoTKH TOIUIMBA
AKTUBHOM 30HBI NMPU CTOUMOCTH XuUM.nepepaboTku 500 AosuL./Kr (aKTUBHOM 30HBI), KpaHa —
300 moyn./KT MO CpaBHEHHUIO ¢ COBMECTHOM mepepaboTkoit mo 500 moiur./Kr ajis peaktopa Ha
OBICTPBIX HEUTpPOHaX C YpaH-IUIyTOHUEBBIM TOIUIMBOM TMPU COJACPKAHUU IUTYyTOHUS B
otpaboTanHoMm ToruuBe 160 kxr/T, B 3xpane 30 kr/t, Beiropanue 80 000 MBrxcyr./T, KB = 1,3
(KBas. = 0,9).

3. Haiitn 00beM U CTOMMOCTH pa3aeauTeNbHON padoTel mpu 1ieHe 2000 pyo./EPP mis peakropos
BBDP — 1000 ¢ x =4,4% u y = 0,2% 6e3 perukia u ¢ peuukiom (KBL[ = 0,22, x . = 1,2%).

CocraBuTenb
(moamuce)

PykoBomautens OI J.C.Camoxun
(oamnucs)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BBICIIETO OBPA3OBAHUSA POCCUMCKOMN ®EJIEPAIIAN
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUPEXJAEHUE BbICLHIEIO OBPA30OBAHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO YUpeXKAeHsI BEICIIIET0 00pa3oBaHIs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTOphI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA Onjer Ne 34

1. CpaBHute rojgossie 3aTpaThl Ha TOIUIMBO Uit ADC ¢ peakTOpoM Ha TEIJIOBBIX HEHTpOHAxX U
TOC npu uX OIUHAKOBOW »dJeKTpuyecko wmomHocTd B 1 I'BT. Kakue Bo3MOKHOCTH
CYHIECTBYIOT JUIsi yMeHbIeHUs1 cebectommoctd 1 kBrxu (3) Ha ADC? Kakumu ¢akropamu
O0BSICHSIETCS pa3IMyuue TOIUTUBHOM COCTaBISIONICH cebecTOMMOCTH 3aeKTpodHeprun ans TOC
u ADC?

2. Ilpu mpoektupoBanuu ctpoutesbctBa ADC HOMHHATBHON 3eKTpUuuecKoi morHocTsio 1000
MBT paccmarpuBatoTcs TpU BapuaHTa. PaccuMTarh Uil KaXIOTO U3 BAapUAHTOB: a)
MIPUBEJICHHBIE 3aTpaThl 3a | TOJ SKCIuryaTanuu; O) yIenbHbIE NPHUBEIACHHBIC 3aTpaThl Ha
BbIpaboTKy 1 kBTx4 anekrposnepruu. J[jas HOPMATUBHBIX CPOKOB OKYIIa€MOCTHU MPUHATH
3Hauenus 5 u 10 mer.

KamuranoBnoxxeHus,  MIIH. 750 1000 125
pyo. 0

I'omoBeie W3/ICPKKH 15 1,2 1,0
MPOU3BOJICTBA, Kom. Ha 1 kBT
IIPOU3BEICHHON 3a roJ
DIIEKTPOIHEPTHU

Koadduruent 0,70 0,75 0,8
UCTIOJIB30BaHUST YCTAaHOBJICHHOM 0
MOIITHOCTH

3. OneHuts 00BEM U CTOUMOCTD pa3AeauTeabHol padoTs! pu ueHe 2500 py6./EPPist peaktopa
BH-350 ¢ ypanogoii 3arpy3koit ipu x = 20%, y = 0,3%. [Ipursars k.m.a. 0,4, B = 60000MBT x
cyT./T, Ku.M. 0,85, T,y =450 cyTok.

CocrtaBuTenb
(moamnuce)

PykoBogutens OIT J.C.Camoxun
(moamnuce)

«_» 20 T
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MHUHUCTEPCTBO HAYKHU U BHICHIETO OBPA3OBAHUA POCCUNCKOM ®ENEPALIUU
®EJIEPAJIBHOE TOCYJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJbBHOE YUYPEX/JAEHUE BbICIIEIO OBPA3OBAHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN AACPHBIUA YyHUBEepcUTEeT « MUDU»

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demepanbHOTO rocyIapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEXKIeHs BBICIIIEr0 00pa3oBaHs
«Ha1moHaIbHBIV McciIeoBaTe IbCKI AaepHbIV yHuBepcuTeT «MVIDV»

(VIATD HUSTY MU®W)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SlnepHble peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHbie peakTophI»
nporpamMma

I[I/ICL[I/IHJII/IHEI OCHOBBI 5KOHOMMKH AACPHOTO-TOIJIMBHOI'O IUKJIA

IK3aMeHAIIMOHHBINA Onjer Ne 35

1. Ilensl u Tapudbl Ha 3IEKTPOIHEPrHI0. UTO COCTABISET OCHOBY LIEHBI 3JEKTPUYECKOH U
TEIUIOBOM 3Hepruu? 3aHHMMAlOTCA JIM CaMU 3JIEKTPOCTAHLUU Mepefauyei, paclpeieieHueM U
npojaxel MOTpeOUTENIM IEKTPUUECKON MITH TETI0BOM sHepruu? Yem oTiINYar0TCsS ONTOBBIE
U pO3HHYHBIC IIEHBI Ha 3yeKkTpodHepruto? Kakme cucrembl TapupoB Ha MOTPEOISIEMYIO
SHEpPrul0 NpUMeHseTcss B Hameld crpane? Ha3oBure OCHOBHBIE (AKTOPBI, ONpEAEIAIOIINE
npuOBLTh U PEHTA0CIBHOCTD B SIIEPHOI SHEPTETHKE.

2. ADC c k.mga. 0,29 BeipaboTaina 3a roa 7 MiipA. KBT x4 3J1eKTpo3HEpruy, 3aTpaTUB MPU STOM Ha
nepe3arpy3ky 50 T oGorameHHoro ypana. OmnpenenuTs: a) YAETbHYIO SHEproBeIpabOTKy (B
MBTxcyT./T); 6) ryOuHy BbIrOpaHus (B KI/T); B) CPEIHIOI0 MaCCOBYIO YHEPTOHAMPSKEHHOCTh
npu QPEeKTUBHON KaMIIaHUH TOIUIMBA 3 rojia; T') CTOMMOCTH TOIUIMBA JUIS TEPETPY3KH MpPH
nene 20 000 py0./kr.

3. OueHWTh MOIIHOCTH W  CTOUMOCTH  IPOIYKIIHH razoaudy3noHHOrO  3aBOjA,
o0ecrieunBaroIero odorameHHbM ypadioM ¢ x = 4,4%, y = 0,3% 50 61oxkoB BBOP — 1000 B
rox. Kakoi mpu 3TOM rooBoi pacxoj 3J€KTPOIHEPTHH, €ClIH YAeabHbIN pacxon 2750 kBt x
4/EPP, nena npupoaHoro ypana coctasiseT 800 py0./kr, 1ieHa pazaenuTenbHoi padbotsl 2500

py6./EPP.

CocraBurenb
(moanucs)

PykoBogutens OIT J.C.Camoxun
(oxmHCh)

« _» 20 T
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Kpurtepuu onieHK# U mKaJia OneHNBAHNS:

Ouenka Kpurepum oueHkn

O1inyHo CTyIIeHT NOJKEH:

36-40 - MPOJAGMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHUI
IPOrPaMMHOTO MaTepHaIa;
- ICYEPIIBIBAOIIIE, TTOCIIE0BATEILHO, TPAMOTHO U JIOTHYECKH CTPOMHO
U3JI0KHUTh TEOPETUICCKUI MaTepHal;
- IPaBUJILHO (POPMYJIMPOBATH ONIPEICIICHHS,
- IPOJIGMOHCTPHUPOBATH YMEHHSI CAMOCTOSTEIILHOM PabOoThI ¢
JIUTEPaTypou;
- YMETh CJIeNIaTh BBIBOJIBI 110 U3JIaraeéMoOMy MaTepuaiy.

Xopomio CTyneHT JOoJKeH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHKE TIPOTPAMMHOTO
Marepuaa,
- IPOJICMOHCTPHUPOBATH 3HAHKE OCHOBHBIX TEOPETUUYCCKHUX TTOHSTHIA;
JIOCTAaTOYHO MOCIIEI0BATEILHO, TPAMOTHO H JIOTHYECKH CTPOIHO
U3JIaraTh MaTepua;
- IPOJIEMOHCTPUPOBATH YMEHUE OPUCHTHPOBATHCS B IUTEPATYPE;
- YMETh CHIeNaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBHIBOIBI TI0 U3J1araeMoOMy
MaTepHany.

Y 10BIETBOPUTEIHHO CTyneHT JOMKeH:

25-29 - IPOJIEMOHCTPUPOBATH 00IIIee 3HAHNE U3Y4aeMOr0 MaTepuaa;
- IOKa3aTh 00IIee BiaICHUE MOHATUIHBIM aIlapaToM JUCIUTUINHBL;
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOM U3JIaraeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO TPOrpaMMOil yaeOHYIO
JTUTEPaTypy.

HeynosnerBopurensHo | CTyIeHT 1EMOHCTPUPYET:

24 1 MeHbIIIE

- HE3HaHWE 3HAYUTEILHOM YacTH MIpOTrpaMMHOI'O MaTCpHralia;
- HE BJIaJICHUE MMOHATUMHBIM arnrapaTomM JUCHUIIIINHBI,
- CYHICCTBCHHBIC OIIMOKHU ITPpU U3JIOKCHUHN yqe6H0ro MaTepualia;

- HCYMCHHC CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTypOﬁ
H3J1aracMoro BOIIpoca,

- HCYMCHHC J€JIaThb BBIBOJIbBI 110 U3JIaracMoOMy MaTcpualy.
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4.2. lomamnsisi padora

MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUS POCCUMICKON ®ELEPALIUU
®EJIEPAJIBHOE T'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJBHOE YUYPEXJAEHUE BbICHIETO OBPA3OBAHUSA

«HauumoHanpHBIA HCCIENOBATENbCKUN AACPHBIUA yHUBEepcUTET « MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOWM 3HEPIreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3oBaHs
«Ha1oHayIbHBIV McciIeoBaTe IbCKI sepHbIV yHUuBepcuTeT « MUDVI»

(MATD HUAY MUDN)
Otnenenue suepHor GU3UKU U TEXHOJIOTHI

CrnemmansHocts  14.05.01 SInepHblie peakTOpbl U MaTEPUAIIBI

O6pa3zoBarenbHas «nepHblie peakTophI»

nporpamma
Jucuummna OCHOBBI ’KOHOMHKH SIJIEPHOTO-TOIIJIMBHOTO IMKJIA
KomiuiekT 3agaHuid 1J151 JOMalIHEed padoThI
10 TUCHUIIMHE« DKOHOMUKA SIAEPHOU SHEPTETUKI
Jomaminss padora Ne 1
1. Cuuras, yto B 1990 r. notpebieHue nepBUYHBIX IHEPrOPECYPCOB HA TYIIY HACEICHUS

B roj npumMepHo coctarisuio B CCCP —7 T.y.1./gen.rox, CIIA — 11 T.y.1./9en.ron, 3ananuoit EBporre
— 5 T.y.T./4en.roji, OLeHUTE a) CKoJIbKo JeT notpedoBanoch 061 CCCP u 3amannoit EBporne, uToObI
noctuyb ypoBHA sHepronorpednenust CIIA 1990 r., ecnu exxerogHslii TpUPOCT SHEPronoTpeOIeHUs
Oyzner 3 %; 0) xakoil exeroAHslil npupoct HeobxoauM, uToObl B TeueHue 10 et CCCP u 3anannas
EBpona nocturnu ypoBHsi 3Hepronorpednenuss CIIA 1990 r.; B) xorga OblIo OBl TOCTUTHYTO
onunakoBoe sHepromnotpebnenne B CCCP u CHIA, CHIA u 3anmagnoit EBpome, ecnu Obl TeMITBI
exeroaHoro npupocta 6bu1u B CILIA 1%, CCCP 2%, 3anaagnoi Espone 3%.

2. OHeproeMKoCTb €AMHUIIBI BasIoBOro BHyTpeHHero npoaykra (BBIT) 8 CCCP 6bu1a B 1,5
pasa Beime, yeMm B CIIIA u B 2 pa3a, uem B SnoHun. YpoBeHb rooBoro sHepronorpednenus B CCCP
ObUT OKOJIO 2 wipa. T.y.T., npuueM Jois HedTu coctaBisiga npumepHo 40%, a yras 25%.
Omnpenenute BO3MOKHYIO €KErOqHYI0 SKOHOMHIO HEPTH U YIJis, KOTOPYIO MOKHO ObUIO ObI OTYyYUTh
B CCCP nipu noctuxkenuu 3ppexTuBHOCTH Ucnonb3oBanus a) kak B CIIIA; 0) kak B SAnoxumn.

3. Kakoli ypoBenb nmotpebisieHust aHepropecypcoB Obl1 Obl JOCTUTHYT B Mupe k 2010 r.
IPU ©XKEroJHbIX TeMIax MPUPOCTa: SHEPronoTpediaeHus Ha yenoBeka 4%, HaceneHus 3emnn 2,2%
(ITpunsaTe 3a Hayano orcueta 1990 r., YHUCIEHHOCTHh HaceaeHUs 3eMJIU S5 MIIpJ. Yell., 00beM MUPOBOTO
sHepronotrpednenus 10 mupn. 1.y.1.). OtBet: 34,29 Mipa. T.y.T. B roa wiu B 3,43 pasa.

4. [To nporHo3HbIM oneHkam B Ommkaimume 100 ner mnpousoiiner cradbumM3ays
HacelleHusl 3eMJIM U CpeHeNyIIeBOro noTpediaeHus sHepropecypcoB. CunTasi, 4To HaceleHue 3eMiu
Oyner mopsaka 10 mipna. dgen., crpan EC 400 muH. 4enoBek, a CpelHEIylIeBOe MOTpeOsIeHHe
HHEPropecypcoB cocTaBUT mpumepHo 20 T.y.T./ued. B TOJl, OIEHHTE, BO CKOJBbKO pa3
COOTBETCTBYIOILIEE roJI0OBO€ 3HepromnorpedieHne OyAeT BHIIE COBPEMEHHOIO a) B MHpE
(coBpemennoe — 0,35 Q/roxn); 0) B crpanax EC (mpumepno — 0,06 Q/roxn).

S. OO1ee KOJIMYECTBO COJHEYHOM SHEPruM, Majamouieil Ha 3eMii0 B TEYEHHE CYTOK,
SKBUBAJIEHTHO npuMepHO 540 mupa. T.y.T. JlocTUraeT moBEpXHOCTH 3€MJIM OKOJIO MOJIOBUHBI 3TOU
SHEepruu (Apyras TIOJIOBMHA OTpaXkaeTcs W moryomaercs arMmocdepoit). Ompenenure cpenHIO0
IJIOTHOCTh MOTOKA COJTHEYHOM SHEPIHH Ha TOBEPXHOCTH 3EMIIH.

6. OneHuTh roJOBOM pacxoj, KMCIOpOJa U KOJIMYECTBO YIVIEKHCIOrO ra3a Ipu IoJJ0BOM
NoTpeOJIEHUU OPraHuYecKoro TOIIMBa B Mupe Ha ypoBHE 30 mipn. T.y.T. CpaBHUTH C COlepKaHUEM
kucnopona (21%) u yriexucnoro rasa (0,03%) B armocdepe.
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7. OreHUTh BpeMs YABOCHUS CpelHEH KOHIISHTPAIIMH YTIIEKHCIIOTO ra3a B atMocdepe mpu
€XKEroJIHOM TPUPOCTe MOTpeOieHus opraHuyeckoro torwnBa 4%. 3a Hadano npuHsiTh 1985 T. ¢
MHUPOBBIM NOTpedneHreM sHepruu 10 mapa. T.y.T. u koHueHTpamuer CO2B atmocdepe 0,03%.

8. Yucno ciaydaeB ¢ netanbHbiM ucxogoM B CIIIA B rox oneHuBaercs: oT Kypenus 150
ThIC. YeJoBeK, OT paboTel Ha ADC — 100 uenoBek. Ycranonennas moutHocts ADC CIIA — 100 I'Bt
(3), romoBoe Mpou3BoIcTBO 3eKkTpodHeprun Ha ADC — 530 mupa. KBTx4.a) OIEHUTh YHCIIO CTydaeB
¢ gertanbHbiM ucxogoM B CHIA B pacuere Ha 1 I'Brxrom (3), mpousBeaenHoii Ha ADC
3JICKTPOIHEPruu; 0) KaKuMu M0JDKHBI OblTH ObITh B CIIIA ycTanoBieHHass MontHOCTh ADC U rogoBoe
MPOU3BOJCTBO 3JeKTposHepru Ha ADC, 4yTOoOBI HpeXAeBpeMEHHass CMEPTHOCTh, OOYCIOBIIEHHAs
pabotoit ADC, crana cpaBHUMOM CO CMEPTHOCTBIO OT KYpEHUS

9. KonnexktuBHas npo3a oOinydeHus Joned B pe3yiabTaTe IOCIECACTBUM aBapuu Ha
Yeprobbutbekoit ADC, Mo UMEIONUMCS OLEHKaM, JIEKHUT B auanasone ot 3 x 107 1o 2x 108 uen.6ap.
[Ipu o6mydeHnn 1030i B 1 63p BepOATHOCTH YMepeTh OT paka cocTapisieT 1,2x10 (B Teuenue cpoka
nopsinka 50 7eT). a) OUEHUTh JUana3oH BO3MOXKHOTO 4YHCJIa MMOTHOLIMX OT paka BCIEJICTBUE
YepHOOBUTLCKOM aBapuu; 0) CPaBHUTH C YMCIIOM JKEPTB aBTOMOOMJIBHBIX KaTacTpod (B Hamiel crpaHe
—nopsaka 30 000 yen./rox).

Jomaminss padora Ne 2

1. I'POC nomunanbHOM MomHOCThIO 500 MBT (3) U3pacxonoBaia 3a rox 1 MuH. T.y.T. U
BbIpaboTana 2 mipa. KBt x4 anekrposnepruu. [Ipu aToM kodpuiment pacxoga 3JIEKTPOIHEPTUU HA
cooctBennbie HYX bl (Kcu) cocTaBmn 8%, cTouMoCTh YCIOBHOTO TOorumBa — 375 py0. /T.y.T., IIeHA
OTIIYIIEHHON SHEProcOBITOBBIM OPraHU3AINAM AJIEKTPOIHEprun — pyo./ KBTx 4. a) HailTu cpegHuii 3a
1ol KO3(QPHUIHMEHT UCTIOIH30BAHUS MOIIHOCTH (K.M.M.); 0) HATH KOA((HUIIMEHT MONE3HOTO JACHCTBUS
(K.M.1.); B) HAWTH pa3HUIY MEXIY BBIPYYKOW 3a OTMYIICHHYIO MOTPEOUTENIO AJIEKTPOIHEPTUU U
3aTpaTaMu Ha TOILIMBO

2. ['P3C nomunanwsHOM MomHOCTHIO 1000 MBT (3) oTpabotana 3a rox 60 cyrok Ha 50%
MotrHocTd, 208 cytok Ha 80% MOIIHOCTH, 72 CYTOK HA HOMHUHAJIBbHON MOITHOCTH. OCTaabHOE BpeMs
cTaHIMs He paboTala.a) HalTH TOAOBYIO DHEPTOBBIPAOOTKY U BRIPYUKY 32 OTIIYIIEHHYIO TOTPEOUTEIIO
anekTposHepruio, ecinu K ., =5%, 1ena ornyieHHoi sHeprun 45 py6./ kBT xu;0) HaliTu cpeanuii 3a

roJl K.1.M.

3. Uucno 9acoB HCNOIb30BaHUS YCTaHOBIEHHOW MouiHoctd [POC ¢ HOMuHanbHOU
mouHocTeio 700 MBT (3) paBHo 6800 uvacoB 3a kanmeHnmapublii ron. IIpu sToM craHuuei ObLIO
M3pPacX0/0BaHO 4 MJIH. T. YIJIA C TEIUIOTBOPHOU crmocoOHocThio 3500 kkaim/kr u croumocthio 300
py0./T.a) HalTH yJENbHBIA pacxo]l TOIJIMBA (KaK yrisd, Tak M Y.T.)0) HaWTH 3aTpaThl Ha yroib U
TOIUIMBHYIO COCTaBJISIIOIIYI0 Ce0EeCTOMMOCTH BbIpaOaThIBAEMOro M oOTmylieHHoro kBrxu (3), K,
=8%.

4, Ornpenenuth TOAOBOM pacxoji YCIOBHOrO TorwuBa mpu padore 'POC HoMuHambpHOU
moutHocTbio 1500 MBT (3) ¢ k... 0,35 u cpeanum k.u.M. 0,75. Haiitu ynenbHbIi pacxon TOIIMBa U
TOIUTMBHYIO COCTABJISIFOIIYIO C€0ECTOUMMOCTH BhIpaboTanHoro KBT x4 (3) mpu nene 600 py0./T.y.T.

5. TOC ¢ rtemnoBoii momrHOCTEIO 3000 MBT nmomkna paboTaTh B TEYEHHE Toja CO
cpenanm k.M. 0,8 u kg 0,37. PaccMoTpuMm Tpu BapuaHTa BO3MOXKHOTO TOIUIMBAa) MasyT C
TEIIoTOM cropanus o, = 9500 kkai/kr, cTOUMOCTh ¢ yderom noctaBku L[, = 30 py06./1;0)

HU3KOKAJIOPUAHBIA yroms o, = 3000 kxan/kr, I, = 250 py0./T;B) mpuponnbii ras @, = 8500

kkan/m® , 1, = 1000 py6./1000 m®. Onpenenuts Ams KakAOro BUAA TOIUIMBA TOMOBOH pacxon

.
TOIUIMBA, OOIIYI0 CTOMMOCTb TOIUIMBAa C YYE€TOM JOCTaBKHM, TOIUIMBHYIO COCTaBIISIOIIYIO
cebecronmocTu BeipaboTaHHOro 1 KBTX4 (3).

6. TOIl ¢ womuHaNMBHOW TermIoBoM MomHOCTRIO 2000 MBT m o6muMm x.ara. 0,5
BelpaboTana 3a rog 4 MiapA. KBTxd siekTposHepruu M OTHycTHia morpedutenmto 2 muH. ['kan
HU3KOIMOTEHIIMAJIBHOTO TeIula ¢ oTpaboTaHHBIM HapoM. OmnpeaenuTs K03()PUIMEHT UCHOIb30BaHUS
Temna u K.u.M. TOL.
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1. Haiitu TomnmBHYyIO coctaBisitonryto cebectoumoctd 1 I'kanm Teruia, OTHYIIEHHOTO
KOTEJBHON TmoTpebutenmo mnpu cpeadet sddexrtuBHocTH (K.11.4. HeTto) 0,6, eciau KoTelbHas
ucrnonb3yeT yroib ¢ o = 5000 kkan/kr mo reHe 500 py0./T.

8. Ha T3 nomunansHoit MomHocThi0 5000 MBT (1) u cpennum k.u.m. 0,5. TTonoBuna
BbIPa0OTaHHOM TEIUIOBOI SHEpruu (Kak OTpaOOTaHHBIM B TypOUHE Map) OTHycKaeTcs AJis TeIIOCETH.
Kaxoii cpennuii snextpudeckuii K.m.1. TOLI mpu rooBoii BepaboTke 31ekTposHeprun 5 x 10° kBrxu?

9. Kia. TOC nomunanpHOM MomHOocThI0 1000 MBT (T), paboTatomeli Ha KaMEHHOM
yriie, Mpu yYCTAaHOBKE YCTPOWCTBA JJIA YJAJICHHUS COCAMHEHUN BEpbl U3 JIBIMOBBIX T'a30B CHUKETCS
npumepHo Ha 1%. Kakoii MuHMManbHbI mTpad 3a €AUHUILY YCTAHOBICHHOW TEIJIOBOW MOIIHOCTH
HEOOXOMMO BBECTH B CIlydae OTCYTCTBHUS YCTPOMCTB JUIsl YIAAJIIGHUS CEPbl, YTOOBI IKCIUTYaTHPOBAThH
TOC 6e3 3TuX yCTPOUCTB OBLIO YIKOHOMHYECKH HEBHITOAHO? ISl OIEHOK MPHHSATH CPEIHUN TOJOBOM
k.uM. TOC 0,7, a IeHy OTIyCKaeMOU SHEProCOBITOBBIM OpPTaHHU3AIUSAM JJIEKTpodHeprun — 2,5 pyo./
KBTxu.

Jomamnss padora Ne 3

1. OueHuTh MIOTHOCTH SIEPHOTO BEIIECTBA; €€ OTHOIICHHE K CpeHEed IUIOTHOCTH 3eMIIH;
pazMyc 3eMHOTO IIapa, e€ciau Obl TUIOTHOCTh 3eMJIM PaBHSAJIACH IUIOTHOCTH SIICPHOTO BEIIECTBA.
(Macca 3emmu 5,98 x 102 kr, pamuyc 3emmn 6,37 x 10° m).

2. Omnpenenuts BHAENAEMYIO Hepruio npu aenennn 1 r 2°U, npu TepMosaepHOM cunTese 1
I JeHTepui-TpUTHUEBOI CMECH U Ipu aHHUTWIAIUHU | r BemecTBa. KakoMy KOIWYECTBY YCIOBHOTO
TOTIJIMBA SKBUBAJICHTHBI 3TH YHEPTUN?

3. Peaktop ADC c¢ wnomuHanpHO#i MomHOcTI0O 3000 MBT (T) otpabortan oaun
apdexTuBHBI  TOoA. OmnpemenuTb: a) MacCchl PpA3[CNUBIIMXCS H  HAKONHMBIIUXCA  sep,

M3PAcXONOBAHHBIX JICNSIIMXCS sep, obpasopaBmmxca 20U n *°Pu, cumtas, uto 30% MOIIHOCTH
nonydaercss 3a cuer “°Pu (% )s = 02, (% )g =0,4; 6) BBIPYUKY 3a OTIIYLICHHYIO
f f

3NIEKTPO’HEpruto, eciu 1eHa 50 py6./ kBrxu, K ., =7%.

4. ToMOreHHbIl peakTop Ha TEIUIOBBIX HEHWTpoHax paboraer Ha MomHocTH 1200 MBT (T).
Haiitu: a) ckopocTh JeneHus siiep B aKTUBHON 30HE 3TOT0 peakTopa; 0) CpeslHIO MIOTHOCTh MOTOKA
HEHTPOHOB, €CIH 3arpy3ka peaktopa mo 2°U — 400 Kr, cpejHee 110 CTeKTPy TEIIOBBIX HEHTPOHOB B
peaKTope MHKpOCKONIYeckoe ceuenue aenenus 2>°U — 350 GapH. Posbio MIyToHUs MpeHedpeys.

5. Peaktop BH-600 (x.m.a. 0,4) paboTraeT Ha HOMHHAJIBLHOM MOIIHOCTH TIPH CpeaHEH
TIOTHOCTH TIOTOKa HeHTpoHoB 6x 10 m/(cm’cex) (o, = 1,9 GapH). Paccuntath 3arpysky mo macce

JEJISIIAXCS] H30TOTIOB.
6.5419Y mommuocteio 1000 MBT (T) oTpaborana rog co cpennum k.u.M. 0,55. Ouenuts: a)
pacxon JAeNsImUXcs SAep C YY4EeTOM paaUalMOHHOTO 3axBaTa HEUTPOHOB (CpemHee IO CIEKTPY

TETUIOBBIX HEWTPOHOB OTHOIICHUE (% = 0,17); 6) pacxox u croumocth Maszyra (o, = 9500
f

KKaJI/KI) ¥ HU3KOKAJIOPUHHOTO yriist (@, = 2500 Kkay/kr) [y BHIPAOOTKU TAKOIrO XK€ KOJIUYECTBA
TernoBoi sHepruu npu uene 1, =1000 py6./t, I , = 250 py6./1.

7.9V ¢ peakTopoM Ha TEIUIOBHIX He#Tponax motpeGnser 0,3 kr 2®U B cyrku. Haiitu: a)
MOIITHOCTB, Ha KOTOPOii OHAa paboTaeT; 6) M3PAcX0I0BAHHYIO 3a T paboTHl Maccy 2>°U, kKoTopas He
Jlana BKJIaJa B SHEproBelpaboTKy. Bkiasom PuU B sHeproBeipaboTKy npeHeOpeys.

8.ADC c k... 0,29 BeipaboTana 3a roJ 7 MiIpA. KBT x4 3JIeKTpOIHEPTHH, 3aTPATUB TIPH ITOM
Ha nepe3arpy3ky 50 T oborameHHoro ypana. OnpeaenuTsb: a) yAeIbHYI0 3HeproBbipadoTKy (B MBT x
CyT./T); 0) TnyOWHY BBITOpaHHs (B KI/T); B) CPEIHIOIO MAaCCOBYIO JHEPrOHAMNPSIKEHHOCTb TPH
3 PEeKTUBHON KaMIaHWU TOIUIMBA 3 roJia; T') CTOMMOCTh TOIUIMBA s meperpysku npu unexne 20 000
pyO./KT.

9.011eHUTh TOAOBYIO MTOTPEOHOCTH B TOIUIMBE U €€ CTOUMOCTB: a) ans peakropa PBMK — 1000
(x.m.z. 0,31, k.u.m. 0,8, cpennee Boiropanue B = 19000 MBtxcyr./T, nena Tomnmusa 10 000 py6./kr);
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0) s peaktopa BBOP — 440 (k.m.a. 0,32, k.u.m. 0,76, cpenusist riryouHna Beiropanus o = 30 xr/t (U),
neHa Torumsa 15 000 py06./kr).

Jomamnsas padora Ne 4

1.Ompenenuts k03(pdunmentT BocmpousBoAcTBa a) ais peakropa BBOP (Beiropanme B =
40000 MBrtxcyt./T, oboramenue cBexero tormba 4,4%), B OTpaOOTAHHOM TOIUIMBE KOTOPOTO

KOHIICHTpAIUs JSIAIMXCsS H30TormoB 20 KI/T, BKJIaJl B MOJHYIO TJIYOMHY BBITOPAHHS 23525 kr/T, 22U
2 xr/T; 0) ISl peakTopa Ha OBICTPBIX HEUTPOHAX MPH CICAYIOMIUX JaHHBIX: KOHI[CHTPAIHS TUTYTOHUS
B HavyainbHOM ToruiuBe 20%, Beiropanue 3a kammnanuto 1 roa 100 xr/t, Bpems yaBoeHus 12 jet npu

BPEMEHHU BHEIIIHETO IUKJa 1 Tox, % =0,2.
f

2.OLEeHNUTH IPOIEHT HCIONb30BaHusA > U B peakTope Ha mpupoxHoM ypare ¢ KB = 0,8: a) npu
Kod(punreHTe pa3sMHOKEHUsT Ha OBICTPBIX HeWTpoHax 1,04, ecnu B mpouecce pabotsl nenutcs 60%
BCEX JIEJISIIMXCS U30TOIOB B peakTope; 0) npu KodapduueHTe pa3sMHOKEHHUs Ha ObICTPBIX HEHTPOHAX
1,03, ecnu cranmoHapHasi paboTa peakTopa C HENPEPHIBHOW NMEPErpy3KOM TOIIMBa 00€CTIEUnBACTCS
IpU CpeiHeN KOHIIEHTPAIUU AEJISIIUXCS U30TOMOB 5 KI/T.

3.0mpenenuts K03(GUIIMEHT HAKOIUICHHS! TUTYTOHHS a) B OTPaOOTaHHOM TOILJIMBE PEaKTopa ¢
KB = 0,7 npu poctuwxxeHuu ynenbHoro sueprosbiaeneaus 1000 MBrxcyT./T, ecnu 3a KaMmaHUIO
pacxonyercs 1 xr/t 2°U; 6) nns peakropa BBOP — 1000 (x = 4,4%), ¢ KB = 0,55, Beiropanue 40000
MBT x cyT./T, coaepxkanueM 2°Up oTpaboTaHHOM TomuBe 12 Kr/T.

4.Kakoe yIenpHOE SHEProBBIICICHHE OBLIO JOCTUTHYTO, €CIM B OTPa0OTAaHHOM TOILIHBE
peakTopa Ha pupoaHOM ypare ¢ KB = 0,8 xonnentpamus 2°U 2 xr/t u Pu 3 kr/t. (YdecTb nenenue
238 ¢ ko PHUIMEHTOM PAa3MHOKEHHS Ha OBICTPHIX HelTpoHax 1,05

5.0npenenuTh eXEroAHbId OTHOCUTENBHBIM MPUPOCT BTOPUYHOTO SAJEPHOTO TOIUIMBA B
peakTope - pa3MHOXuUTeNe Ha ObIcTphIX HelTpoHax ¢ KB = 1,5, eciiu 3a 5 net ero paGoThl BRITOpaeT
Macca JIeJSIIUXCS U30TOMOB, paBHAs UX MOJIHOM 3arpys3Ke.

6.Haiitu KB peaktopa PEMK npu noctuxenuu Boiropanus toriusa 20 Kr/T ¢ colepKaHueM
JeIAIIMXCS] U30TOMOB B 0TpaboTaHHOM ToruBse 5 Kr/T. HaganbHoe oboramenue Tormmsa 1,8%

7.01eHnTs KomMuecTBo 2°U, HaKarMBaromerocs B 0TpabOTaHHOM TOILIMBE peakTopa BBOP
— 440 (x=3,3%) npu Beiropanun 29000 MBtxcyt./T, ecnu usBectHo KB = 0,52 u conepkanue
IUTYTOHHUS B OTPa0OTaHHOM TOIUIUBE 9 KI/T.

8.0mpenenuTh roJ0BOM pacxol TOMJIMBA M COOTBETCTBYIOIIYKD CTOMMOCTh: a) Ha ADC
HOMHHAIBHOH MomHOcTh0 3000 MBT (1), mmerome# k..M. 0,85, KB = 0,5, comepxanne U B
HAYaTbHOM TOIUMBE 2%, CyMMapHas KOHIIEHTpamus aedsmuxcs wuszotomoB (U + Pu) B
oTpabotanHoMm ToriuBe 7 Kr/T. llena nauampHoro TormmBa 10000 pyO6./kr; 0) ans peaktopa Ha
npupoHoM ypaHe MoiHocThio 1500 MBT (1), mmeromero KB = 0,7, xum. 0,8, koHeuHyro
KOHIIEHTPALMIO JEANINXCS H30TOMOB B BBITPY)KAEMOM TOILIMBE 5 KI/T (ydecTh jeneHnme 20U
OBICTPBIMU HEHUTpOHaMU ¢ Kod(¢unueHntoM pasMHoxkeHus 1,03 ). Llena TorumBa U3 IPUPOIHOTO
ypana 3000 py06./xr; B) Ha bumubunckor ATOC, umeromieit 4 Onoka, KaxAbld U3 KOTOPHIX
BbIpabaThiBaeT 1Mo HoMUHany 12 MBT snekrposHeprun u 26 I'kan/u Temna oc CpeJHHM 3a TOA
kod(durmentom mose3noro ucmnonabzoBanus 0,58 (k.m.m. 0,85, ynenpHas 3HEproBeipadoTka 8000
MBrtxcyrt./T). llena Tommusa 12000 py6./xr

9.HaiiTit CcTOMMOCTH TOZOBOW HAapaOOTKM W3OBITOYHOTO IUTYTOHHSI, TPH II€HE IUTyTOHUS
200 000 py6./kr: a) B TOAOBOM BBITPY3Ke O0TpaboTaHHOTO ToriMBa peaktopa BBOP — 440 (k.m.x. 0,32,
kM. 0,8, KB = 0,57, B = 29000 MBTxcCyT./T, Ha4aJbHasi KOHIICHTPAIIUS 235Ug tommmBe 35 Kr/T,
koHeuHas 9 kr/t); 6) B peaktope BBOP — 1000 (x.m.a. 0,33, Bpemst mexnay neperpyskamu 300
3¢ (PEeKTUBHBIX CYTOK, BbIrOpaHue oTpabotanHoro TormmBa 40000 MBTxcyT./T, HavanpHas
xoHmenTpanus 2°U 44 kr/t, koHeuHas 12,6 Kr/T, cyMMapHas KOHIEHTPAIHS JAENAIINXCS H30TOMOB B
oTpabotaHHOM ToruBe 20 KI/T); B) B peakTope Ha ObICTPBIX HEWTpoHax MomHocThi0 3000 MBT (T)
(x.n.M. 0,8, Beiropanue 80 Kr/T, ypaH — INIyTOHHEBOE TOIUIUBO C COJIEPKAaHUEM JEISIIErocs TUTyTOHUS
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16%, % = 0,25, KB = 1,4, KB aktuBHo# 30HbI 0,9, k03hPHUIHEHT pa3MHOKEHHUS HA OBICTPBIX
f

HEUTpoHaX 238y 1,08.
Jomamnss padora Ne 5

1. OneHuTh MOTPEOHOCTH B pecypcax MPUPOJAHOTO ypaHa 3a CpPokK ciay:kOwl 40 neT u ero
croumocts npu 1ene 700 py6./xr (U) (konnenTtpamuio 2°U B oTBane npuHATH paBHOii 0,26%): a) mis
peaktopa PBMK-1000 (x.m.a. 0,31, kum. 0,85, B = 18000 MBtxcyr./T, o0orameHue CBEXEro
toruiBa 1,8%, sgdexrtuBHas kammanus TormBa 1080 cyT.); 6) ISl TSAXKEIOBOAHOIO PeakTopa Ha
OpUpOIHOM ypaHe (TersioBas MomHocTh 3200 MBT, B=7500 MBt1xcyt/T, k.u.M. 0,8, adpdexruBnas
KaMIaHus ToIuIuBa 1 roj).

2. Onpenenuth MOTPEOHOCTH B pecypcax MPUPOIHOTO ypaHa U €ro CTOMMOCTH MPH IICHE
800 pyO./kr, a Takxke o0OIIEee KOIMYECTBO OTPAOOTAHHOTO TOIUIMBA 3a CpPOK CiyxObl 30 et
(xonuenTpammio 2*U B oTBane npuHaTh paBHOH 0,26%): a) mis peakropa LWR — 1000 (x.m.x. 0,34,
kuM. 0,8, B = 30400 MBtxcyrT./T, oboramienue cBexxero torumba 3%, 3QQpeKkTuBHAsS KaMIlaHUs
torrBa 900 CyTOK ¢ TpeMsl YaCTUYHBIMHU Teperpy3kamn); 0) mist peakropa PBMK — 1500 (TermoBas
momHOCcTh 4800 MBT, k.u.m. 0,85, B = 18100 MBtrxcyT./T, oOoramenne cBexero torumsa 1,8%,
a¢dextuBHas kammanus Tormea 690 cyrok). HalTu uist 3TOro ciiydast TakKe CoJIepyKaHue TUTYyTOHUS
B 0TpabOTaHHOM TOILIMBE, ecu coaepskanue >°U B Hem 3,8 xr/t, KB = 0,55.

3. OnpenenuTh CTOMMOCTh TIOTPEOHOCTH B pecypcax ypaHa (KoHeHTpanus 2°U B oTBaie
0,26%) 1 UX BO3MOYKHYIO 3KOHOMHIO 33 CYET BO3BpALICHMS ypaHa B LIMKJI NPH LIEHE MPUPOJHOIO
ypana 750 py6./kr: a) mia peakropa BBOP — 1000 (k.m.g. 0,32, B = 40000 MBtxcyt/t, k.u.M. 0,8,
oboramenne cpexxero TtommuBa 4,4%, koHueHTpamus >°U B orpaboTaHHOM TormBe 13 Kr/T,
s dextuHas kammanus 900 cyTok, cpok ciyx0bl 50 siet); 0) 1Ist OBICTPOro OJHO30HHOTO PEeaKTopa

(momrocTs 3000 MBT (T), B = 80000 MBTxXCyT./T, KB = 1, KH = 0.4, % = 0,2, obOoraiienue
f

cBexxero torumBa 18%, sddexruBnas xammanus tormmmBa 450 cyTok, 3 meperpy3kd 3a KamIlaHUIo,
cpok ciayx0bI 30 ner).

4. Peaktop Ha OblcTpbiXx HeWTpoHax MomrHOcThi0O 3000 MBT (T) ¢ kammanuein 333
3 PEKTUBHBIX CYTOK U CpeaHel sHeproHanpsbkeHHocThio 240 kB1/kr (U) 3amyckaercst Ha ypaHe ¢

oboramennem 18%. Ileperpy3ku TOIIMBa exeroaneie oaHopasoBsie KB = 1,3, % = 0,2,
f

koHIenTpanus 2°U B Beirpyxkaemom Tornuse 13%, B otBane 0,26%. OnpenenuTh NOTPeGHOCTh 3TOTO
peakTopa B MPUPOJHOM ypaHE M €ro CTOMMOCTh Ipu 1eHe 850 pyO./kr 10 HapaOOTKH TIIyTOHUS B
JIOCTaTOYHOM KOJIM4YecTBe Il (OPMHUPOBAHUSA YpaH-TUIYyTOHMEBOM 3arpy3kd M Iepexoja Ha
camoobecredenue (mpeHebpeun pasHuei apdexturoctu 2°U un 29Pu).

o. Peaktop Ha ObIcTphIX HeiTpoHax TeruioBoil mMouHOcThI0 3000 MBT npoekTtupyercst B
pacuere Ha YypaH-IUIyTOHHMEBOE TOIUIMBO C cojaepxkaHueM tuiytonus 20%, kammnanuen 450
3¢ (dEeKTUBHBIX CYTOK (IIpH TpeX YaCTHUHBIX Ieperpy3kax 3a kammanuio, Bbiropanue 90000 MBT x
cyr./t, KB = 1,4). [lpennonaraercs, 4ro B 3TOM peakTope OyAeT HCMOIb30BATHCS IUTYTOHUH,
MOJIYYeHHBIN Tociie epepadoTku oTpaboranHoro torumea BBOP-1000 (k.m.a. 0,33, x.uwMm. 0,8, B =
40000 MBTtxcyr./T, KH = 0,18): a) oieHuTh He0OOXOAMMBIE MOIIHOCTH U 0OBEMBI 3HEPTrOBBIPAOOTKU
BBOP ans obecriedeHust IyTOHUEM 3aIlyCKa OJHOTO MPOEKTUPYEMOT0 OBICTPOTO peakTopa B TOJ
(Bpemst BHELIHEro MKJa 2 roja); 0) HCX0s U3 pe3yIbTaTOB PEIIeHUs yHKTa a) TaHHOU 3ajauu (JUIs
3alycKa OJHOI0 MPOEKTUPYEMOTro OBICTPOTO peakTopa HEOOXOAMMO HCIOJIb30BaTh 8 T IUTYTOHHS,
HapabaTeiBaeMoro 3a ron 48-t0 OGmokamu BBOP — 1000), oueHHUTH COOTBETCTBYIOIIMN pacxoj
IIPUPOJIHOTO YpaHa U ero cTouMocTs npH 1ene 1000 py6./kr.

6. B peakrope LWR — 1000 KB = 0,65, B = 30400 MBtxcyr./T, conepxanue U B
0TpabOTaHHOM TOIITHBE 8 KI/T, HauambHOe oboramenne 3%, comepxkanne >°U B otane 0,26%: a)

HaiiTH HapaGOTKy ITyTOHHS; 0) HANTH BO3MOXKHYIO SKOHOMHIO PECYPCOB C PELMKIOM Kak 2>°U, Tak 1
239P
u.
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1. OneHnTh MaKCUMAJIbHBIM YPOBEHb MOIIIHOCTH pa3BUBAIOIIECHCA SIEPHOM SHEPIETHKHU C
peakTopamMu Ha TerioBbIX HedWTpoHax BBOP — 1000 6e3 pernukia ¢ BpemeHem ciyxOb1 40 ner,

IPUHATH CYMMapHYIO IIOTPEOHOCTH B pecypcax Ha OAUH OJIOK 3a Bech cpok ciayx0sr — 8000 T (U,0,),

a obumii obOvem 3amacoB ypana 1,6 miH.T (U,0,). 3a Hauamo orcuera mpunsre 2010 rox c
cymmapHoi MomHocThi0 ADC 10 I'BT, exxeroauslii npupoCcT MOIHOCTEN CUUTATh paBHbIM 5 ['BT.

8. Onpenenuts wuHTerpanbHble norpedbHoctw B ypane (U,0,) k 2020 r. nans
pa3BUBaOILECs SAEpHOM sHepreTuku ¢ peakropamu tuna BBOP-1000 npu Ttemmne mnpupocta
MomgHocTed 15% B rox. OLEHUTH SKOHOMHIO ypaHa IIPM €ro BO3BPAICHHMM B IIUKJI TOCIE
nepepabotku otpadoranHoro torumBa ¢ KBL[ = 0,24, a taxxke Hapabotky muryronus 1t KH = 0,2,
BpeMs BHEIIHEro Iukia 3 rojaa. 3a Hadaino orcuera npuHaTh 2010 rox ¢ cymMMapHONW MOITHOCTBHIO
ADC 10 I'Br.

9. IIpu xakom 3HaueHnu KB B03MOXHO camooOecredeHue pa3BUBAIOIICHCS sIIEPHOM
SHEPTeTUKM Ha OBICTPBIX PEAKTOPax C €KEroJHbIM TeMnoM mpupocta momHocteir 10%. Tommuso
OBICTPHIX PEAKTOPOB — ypaH-TLIYTOHHEBOE C coAepskanueM 2°PU 14% , Beiropaauem 100 Kr/T, K.1.M.

0,85, % = 0,2, »pdexTuBHON Kamnanuen TtormmmBa 450 cyrok. PaccMoTpers BapHaHTBI €O
f

BPEMEHEM BHEIIHETo 1uKia 1-2 roza.

Jomamnss padora Ne 6

1. Kakas yacte ot cpenneronoBoii sHeprobipaboTku BBOP — 1000 3arpaunBaercs Ha
o0oramieHue ypaHa Juisi TOJI0BOH 3arpy3KH 3TOro peakropa?
2. OneHnTh CTOMMOCTH NMPOJYKIUU M YUCIO HEHTPUQYTr C pa3AeiauTesabHON padboToi 4

EPP/ron ansa 3aBoma, mpousBoasimiero 1000 T oboramenHoro ypana B rog ¢ x = 4,4%, y = 0,2%
(BocmoJIb30BaThes pe3yibTaramu 3amadu 6.1.), mpu mene npupogHoro ypana 700 py0O./kr, neHe
paznenurenbHoi pabotsl 2000 py06./EPP.

3. [lpy Kakoii CTOMMOCTH UEHTPUPYTH TOJIydaeMblii IEHTPU(PYKHBIM METOJOM
oOoraleHHbId YpaH CTaHeT JelIeBlie, YeM MoJy4eHHbIH razoauddysnonasiM metogom? (CTOMMOCTh
1 EPP B razosoii mud¢ysuun npunars 80 gomi./EPP).

4. O1eHUTh CTOMMOCTh TMPOAYKIIMU M MOIIHOCTH DJIEKTPOCTAHIMHU, 0OeCIeYnBaroIiei
pabory razoauddy3uoHHOrOo 3aBoga ¢ mnpousBoguTenbHOCThIO 10 mmH. EPP/rom, mpu uene
pazznenutenbHoil padbotsl 2500 py6./EPP.

5. Bo ckonbko pa3 nena 1 kr o0oraieHHOro ypana 0obIie eHbl | KT TpUpoIHOTO ypaHa
npu oboramenuu 2%, 4,4%, 20% (y = 0,3%), ecnu OTHOIIEHHWE CTOUMOCTH pa3euTeIbHON paboThI K
CTOMMOCTH MPUPOIHOTO ypaHa pasHo 0,75, 1, 1,25.

6. Haiftn onTuManbHyl0 KOHIEHTpamuio 2>°U B oTBale B 3aBHCHMOCTH OT OTHOIIEHHS
IIEHbI Pa3JeNUTEIbHON paboThl K IieHe mpupoaHoro ypana - 0,75, 1, 1,25. Kakas mpu sToMm I1eHa
o0oraiieHHOro ypana (OTHOCUTENBHO IIEHBI Pa3AeTUTEeNbHON paboThI)?

7. U3 obenneHHOro ypaHa ¢ KoHieHTtpammeid 2°U 0,36% B mporecce 00OTameHus
MONy4aloT ypaH C KOHIIGHTpallMel, cOOTBEeTCTByIel mpupoanomy. Ilpu stom y = 0,2%, nena
npupoaHoro ypana 100 momn./kr, nieHa pazaenutenbHor padoter 100 momn./EPP. Onpenenuts 1ieny
ob0eqHeHHOT0 ypaHa ¢ koHeHTpanuei 0,36%.

8. Onpenenutb CTOUMOCTh 1 Kr' BbICOKOOOOrameHHOro ypana ¢ x = 93% mnpu AByx
3HayeHusx y = 0,2% u 0,3%. Ilpunats neny npupoaHoro ypana 80 ZOJUIL/KT, IIeHy pa3feauTeabHON
pa6otsr 1000 monn./EPP.

Jomamnsas padora Ne 7

1. PaccuurtaTh TOIIMBHYIO COCTaBIsOIIyl0 crouMocTd 1 kBtxu (3) ADC ¢ peakropoMm Ha
OBICTPBIX HEUTPOHAX MPU CAMOOOECIICYCHHUH SITCPHBIM TOIUIMBOM CO CTOMMOCTBIO XHUM.ITepepaboTKH
500 momn./kr (U: Pu) (kak ToIIMBa akTUBHOM 30HBI, TaK U 9KpaHa), CTOUMOCTHIO u3rotosneHuss TBC
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150 momui./kr, BKJIIOYass W pacxoisl Ha MpHUroToBieHHe cMermanHoro U: Pu TomnmBa m skpana (c

UCIIOJIb30BAaHUEM OTBAJILHOTO YpaHa). XapaKTepUCTUKU peakTopa: Beiropanue 100 kr/tT, % =0,2,
f

KB = 1,4 (KBas. = 0,9), TomnuBo ypas-miayronueBoe ¢ cogepxanuem Pu 200 kr/t, u3 koropeix 80%
JeISIINECs] H30TOIIBI, CPEHSSI KOHIEHTPAIUS IUTyTOHHS B 9KpaHe NpHu BeITpy3Ke 25 Kr, K.11.1. 0,4.

2. Kak ckaxercs nepepaboTka ToruBa peaktopa ¢ B = 20000 MBt x cyT./T, oOoramnieHuemM x

2%, y = 0,3%, kg 0,31 Ha TomnuBHOW cocraBistomell croumoctd 1 kBTxu (3) mpu

XHM.IIepepaboTKe 0TpabOTaHHOTO TOIUINBA ¢ cofepskanneM >°U 3,8 kr/t, 2°Pu 5,3 kr/1, ¢ 3aTpatamu

Ha niepepadoTky 300 gomr./kr (U). [IpuHATE 1IeHBI HA TPUPOIHBIA ypaH 80 JOJUL/KT, pa3AeTUTEIbHYIO
pa6oty 100 momr./EPP, u uzrorosnerure TBIJI 80 momn./xr (U),ctoumocts (Pu) 10 000 mosur./Kr.

3. OueHuTh BO3MOXKHBIN AIKOHOMHUYECKHH 3(PPEKT OT pa3nenurenbHOl nepepaboTKH TOIUINBA
AKTHBHOM 30HBI TIPU CTOMMOCTH XHuM.nepepabotkn 500 mosur/kr (akTUBHOW 30HBI), Skpana — 300
JIOJUL/KT TIO CPaBHEHUIO C COBMECTHOH mepepaborkoi mo 500 mosur/kr /i peakropa Ha OBICTPBIX
HEUTPOHAX C ypaH-TUIYTOHHUEBHIM TOIUIMBOM IPH COAEP)KAHUU TUIYTOHUS B OTPAOOTAaHHOM TOILITUBE
160 r/T, B 3xpane 30 kr/t, Beiropanue 80 000 MBtxcyt./t, KB = 1,3 (KBas. = 0,9).

4, Tlpum Kakoil CTOMMOCTH XHUM.IEPEpaOOTKH IKOHOMHYECKH 3(PdekTnBHa MepepadboTka
TormBa ¢ coxepxkanneM 2>°U 9 xr/t, 2°Pu 8 xr/t, ecnm 1eHBl Ha TpUpoAHEIH ypan 100 gomr/kr,
pasaenutenbHyio padoty 100 nost./EPP, croumocts (Pu) 12 000 mosmt./kr

5. Ilpu xakoif MUHUMANbHON I€HE MPHUPOJHOTO ypaHa OyIeT IKOHOMHUYECKH OIMpPaBIaHO
TepepadaThIBaTh OTBANBHBIA ypaH ¢ y = 0,36%, B ypaH ¢ KoHIeHTpamueii 2U, cooTBeTCTBYIOIIEH
TIPHPOIHOMY, €CIIM IIeHa pasjenuTensbHoil pabotsl 100 momn./EPP, a xonuentpamus 2°U B HOBOM
otBaine 0,2%; 0,1%

6. CymmapHble 3aTpaThl Ha COOPYXEHHE M IOATOTOBKY K OJKCIUTyaTallid 3aBOJIOB IIO
XUM.IlepepaboTKe OTpabOTAHHOIO TOIJIMBA U JIETKOBOJAHBIX peakTtopoB ADC CIIIA cocraBnsoT a)
1S 3aBojia MontHOCThIO 300 1/Tog — 535 mutH. mosut.; 6) mis 3aBoga moutHocTeio 3000 1/rox — 1800
MITH. 10JU1. OTIpeAeTTTh COOTBETCTBYIOIINE YACTbHBIC 3aTpaThl (B pacyere Ha 1 T/Tof

7. ADC, cMeTHasi CTOUMOCTh CTPOHMTENBLCTBA KOTOPOil cocTaBisieT 2 MipA. pyoiel, 3a ron
BbIpabatbiBaeT 2 mipA. KBTx4 (3). Pacxon anekTposHeprun Ha cOOCTBEHHbBIE HYK/bl COCTaBIIAET 7%.
OcranbHas Heprusi MOCTaBIseTCs MOTpeOUTeNsIM Mo uLeHe 2,5 py6ns 3a kBrxu (3). Onpenenuts
OayaHcoByr0  TpHOBUIL, 0Omyr0 (0alaHCOBYIO) pEHTA0ETBbHOCTh U CPOK  OKYIAaeMOCTH
KanuTanosnoxxeHui. [Ipu kakoil 1eHe Ha oTmyckaemyro anekTposHepruto ADC Oyner yObITOUHON?
VYkiaapIBaeTCs JIM CPOK OKYAeMOCTH KallMTAJIOBIOXKEHU B HOPMATUBHBIN?

8. OueHuth CpaBHUTEIBHYIO J(PQPEKTUBHOCTH BapuaHTOB cTpouTensctBa ADC (cpok
CTpOUTENbCTBA 6 JIeT, HOPMAaTUBHBIA KO3(DPUIMEHT 3PPeKTUBHOCTH KanurtaiosioxeHui 0,1,
HOPMAaTUBHBIN KO3 (dUIMEeHT mpuBeAeHUs pazHOBpeMeHHbIX 3arpaT 0,1). OmpeaenuTs Takxke i
Ka)JIOTO U3 BApPHAHTOB (pMHAHCOBBIC IOTEPU OT 3aMOPAKUBAHHSI KAITUTAIOBIIOKEHUH.

Monocts, MBT 750 1000 1250
KanuTanopnoxxeHus, MJH. pyo0. 600 750 900
Pacnipenenenne 50, 150, 100, 150, 100, 100, 150, 250, 200, 150,
KAIIUTAJOBIIOKEHUH IO TOJaM, 100, 50 150, 100, 150 100, 100, 100
MJTH. pYO.

I'ogoBas ce0eCTOMMOCTE 70 80 90
MIPOU3BEICHHON  3JICKTPOIHEPTHH,

MJTH. pYO.

[Tpumeps! pemienust foManrHeit padotel Ne 1-7 mpuBeneHsl B paboyeit yueOHoi nporpamme
JUCHHUTIIIMHBI « DKOHOMHMKA JIEPHON SJHEPTETUKI.
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Kpumepuu oyenusanua komnemenyuii (pe3ynbmamaog):
Kputepun oneHku:
— YPOBEHb OCBOCHUS 00YYaIOIIUMCS MaTepraia, peyCMOTPEHHOT0 Y4eOHOW IPOrpaMMoii;

— yMeHHE 00y4aroIIerocs HCroJib30BaTh TEOPETUYECKIE 3HAHUS MPH BBHITIOTHEHUH 3a/IaHUH 1 33/1a4;

- OGOCHOBaHHOCTb, YCTKOCTb, KPAaTKOCTh U3JIOKCHUA OTBCTA.

Onucanue wWKanbl OUCHUGAHUA:
17-20 6a1,10B CTaBUTCS, €CIIH:
— 3ajaHue PEIICHO MPABHIILHO;
— OTBET IOKAa3bIBaCT IOHUMAHUE MaTepHalia;
— 00yJaronuMics MOXET 000CHOBATh CBOU CYXKIACHHS, IPUMCHHUTD 3HAHHS Ha IIPAKTHKE.
14-16 craBuTCS, €CIIH:
— 3aaHue PEIICHO MPAaBHIBLHO ¢ HE3HAYUTEIIbHBIMH MTOIPAaBKaMH;

— IIpH OTBETC NOITYCKAIOTCA OIJ_II/I6KI/I, 3aMHUHKH, KOTOPLBIC 06y11a101111/n71051 B COCTOAHHU UCIIPABUTDH
CaMOCTOATCIIBHO IIPXU HABOJAIINX BOIIPOCAX;

— 00y4JaroIuiics 3aTpyAHAETCS C OTBETaMH Ha 1-2 MOMOIHUTEIBHBIX BOIPOCA.
10-13 craBurcs, eciu:

— Bxoze pemenus 3aganus Obuta JOMyIIEHA ONIHOKA;

— MaTepua U3JIaraeTcs Hermocyieq0BaTelIbHO;

—00yYaroImuics He MOXET MPUMEHHUTh TEOPETUIECKUE 3HAHKS Ha TIPAKTHKE;
—Ha 50% ONOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

0-9 3aganne Bo3BpamaeTcst 00yJIaromeMycs s TIepeIe/IbIBAaHuS.
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4.3. HanmMeHOBaHMe OIEHOYHOTO CPeICTBA:

MUHUCTEPCTBO HAYKU U BBICIIETO OBPA3BOBAHUS POCCUNICKON ®ELEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpHBIA UCCIENOBATENbCKUN ANEPHBIA YyHUBepcureT « MUD U »

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero 00pa3oBaHMs
«HaryoHasIbHbIN MccrleoBaTe IbCKUM siepHbI yHuBepcuTeT «MVDV»

(AT HUAY MUDN)
Otnenenue sa1epHOM PU3UKU U TEXHOJIOTHIA

CnemmanpHocts  14.05.01 SnepHbie peakTopsl 1 MaTepUAIbI

O6pazoBareinphas C1AEPHBIC PEAKTOPEI»
nporpamma

I[I/ICHI/IHJ'II/IHa OCHOBBI PKOHOMHUKH AACPHOTIO-TOINIMBHOI'O IUKJIA

NuauBuayanbHoe noMamHee 3aganue Ne 1

WunuBunyansHas gomaminss padora caaercs B MSOfficePowerPoint. Bce manHbie, KoTOpbIe
HEOOXOAUMBI /Il pelIeHHs] IOCTAaBICHHOW 3aJayd, HO B YCIOBUU OTCYTCTBYIOT, CTYAEHT
CaMOCTOSITENIFHO HAaXOJUT Ha TMPEUIOKEHHBIX caiTax ¢ myOiaumuHoi wuH(popmanmend. OdYeBHIHO,
HalJICHHBIC JlaHHbIE JOJDKHBI COOTBETCTBOBATH PEKOMEHIYEMBIM B METOAMYECKHX MaTepuanax
JAHHOTO Kypca ¢ 3aJJaHHbIM JMAla30HOM MOIPEUIHOCTH.

Ycnosue. Peaktop BBOP-440. [Ipunsate KUYM ADC ¢ peakropamu BBOP-440 paBubim 0,85.
Ilensl Ha mepeaesnbl TOIIMBHOIO IIUKJIA CYUTATh TIOCTOSIHHBIMH.

1) Paccunrtarh TO0BYIO U 3a BeCh MPOEKTHBIN CpoK Ciy:kObl 40 neT moTpeGHOCTh Ui
OJTHOTO PEeaKTopa B MPUPOTHOM ypaHE U €T0 CTOUMOCTb.

2) Onpenenuth MOTPeOHOCTh B MPUPOJHOM YpaHE JUIsl BCEro Mapka 3THUX PEaKTOPOB B
Poccun. Conepxanne U235 B oTBalie pa3aeauTeIbHOTO MPOU3BOJICTBA MPUHATH paBHBIM (,3%.

3) Omnpenenuts KonuyectBo OAT u mimyToHus, HapabaThIBaeéMOe BCEM MapKOM PEaKTOPOB
BB3P-440 3a Becb MPOEKTHBIN CPOK.

4) OnpenenuTh TOTUIMBHYIO COCTaBISIONIYIO MPOoH3BoAcTBa 1 KBTX4 anmekTposnepruu mo

POCCHICKMM U 3apyOeKHBIM LIEHAM.

[lenbto AAHHOTO JOMAIIHETO 3aJaHMsl SIBISIETCS ONpPENENICHHE KOJIMYEeCTBa UM CTOUMOCTH
AIEPHOTO TOIUIMBA JJIsi ATOMHBIX 3JIEKTPUYECKHX CTaHLMMI C peakTopHOW yctaHoBkoi BBOP-440, a
TaKk)K€, HEMOCPEACTBEHHO, CTOMMOCTh TOIUIMBHOM COCTaBIISIIOIIEH OJHOTO KWJIOBAaTT —daca
AIIEKTPO3HEPTUU OTIIYCKAEMOU TaHHOM 3JIEKTPOCTAHIIUEH.

Jns pacuéra UCHONB30BAINCh AKTyallbHbIE LEHbl OCHOBHBIX COCTABIISIIOIIMX Ipoliecca
IPOM3BOJICTBA U NIEpepabOTKH (B TOM YHCIIE 3aXOPOHEHUS) JIEPHOTO TOIUIMBA.

HauanpHoe oOoramienue TormBa ypaHom-235 coctaBisieT 3,5%. CrnemoBarenbHO, TIyOMHA
BBITOPAHMS COCTaBUT: 0=35 KI/T. Bblpa3uM riyOMHy BBITOpaHUS B SHEPIeTUYECKUX €IMHUIIAX:

2 « 35 333.10° MBm-cym

1.05-107  1.05-107° m

Haiiném maccy nepBoit 3arpy3ku tormusa (3¢¢. Bpems paBHO 3 roza):
o _ MLy 440-1095
“  B-p  33,3-10°-0,32

Tak >xe HalEM eXeroHyI0 NOTPeOHOCTh B 00OTAIIEHHOM ypaHe:

N -T . 365.
G =T @ _ 40 36§ 0.85 _ 1, g
B.p  33,3:10°-0,32 200

=45,2m
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Haiiném motpeGHOCTh B TOIUIMBE 332 BECh MPOEKTHBIN CPOK:
> G =G, +39G, =544.4m
X X
Onpenenm HEOOXOAUMOE KOJIUYECTBO MPUPOTHOTO ypaHa 3a BECh MPOSKTHBINA CPOK CITYXKOBI:

67 =G AT 2544, 4. L0000 448 o8

c—y 0,0071-0,003
Haiiném HeoOxoaumoe konmuecTBo okcua ypana (U308):
F 424898 :
Y G =2, L= = 5046 3m
o M (U0 0.842
[To nannbIM ¢ caiita www.uxc.com Ha 27.04.2015 uena U308 cocrasiser:
’ $ $
C,. =3825——=284341.3
o yum m

Haiiném cTtouMocTh OKCcHIa ypaHa Jjisl OJJHOTO PeakTopa 3a BeCh POEKTHBIN CPOK CITY>KOBI:

> Coo =C, D Gy =843413:5046.3=425.6-10°

Al

Omnpenenenue nMoTpeOGHOCTH B MPUPOIHOM ypaHe i Bcero nmapka BBOP-440 B Poccuiickoit
denepauuu.

B Hactosiiee Bpemsi B Poccun B sKcIuTyataniud HaXoAsaTcsl 6 OJIOKOB € peakTopaMH JaHHOTO
tuna. Haiiném norpeOHOCTh Bcex OJI0KOB B MPUPOJTHOM ypaHe 3a BECh CPOK CITYKOBI:

6
ZGL-';% =n- ZGI--’_-U: =6-5046.3 =30277.8m
i=1

OmnpezneneHue KoJIM4eCTBa IJIyTOHUS, BbIpabaThiBaeMoe BceM apkoM peaktopoB BBOP-440
3a BECh IIPOEKTHBINA CPOK.

BOCHOJ’IBSyeMCH JaHHBbIMHA JICKOWHW IJIA OIIPCACICHUA KOSq)(bI/IL[I/IeHTa HAKOIZICHHA pCaKTOopa
BBDP-440: KH=0,32

Haliném KOHLIEHTpALKIO IIIIyTOHMSI B BBITPY>KEHHOM TOIUIMBE:

. Ke

Z=KH -2=0,32:35=11,2—
11

Haiiém exeroiHyto BBIIPY3Ky IUTYTOHHSL:

G, =Z-G,=11.2-12.8=143.4xz
Omnpenenum KOJIMYECTBO IIIYTOHHS B TTIOCIIEIHEH BBITPY3Ke:

Gt =7.G, =11,2-45.21 = 506.3k2

B ornuume oT cnpaBOYHON BENWYUHBI NOcienHed BBIrpy3ku st BBOP-440, monydennoe

3HAQYCHHUEC T1OJIYYHIIOCH 6OJ'II)HI€, T.K. IPUHATO MCHBIICC CPEAHCC O6OFaHICHI/IC Hu, COOTBECTCTBCHHO,
0O0JIBIIIOE 3HAYCHHE BBITOpaHUs.

BrerancinmM KoamdecTBO BBITPY?KAaEMOr'o IIYTOHUSA 3a BECh HpOGKTHBIfI CPOK 3KCIlTyaTaluu:
Y G, =39G,, + G =39:143.4+506.3 = 6098 9xe

HalinéM Koam4ecTBO BBIIPYKaeMOT0O IUTyTOHUS JUIsl BCETO ITapKa PeakTOPOB:
&

> Gy, =n-> .G, =6-6098.9 =36593 4x2

i=1

OST - u3BnedYeHHbIE W3 AKTUBHON 30HBI TEIUIOBBIIEsIONMME d3iaeMeHThl (TBOJI) wmm ux

TPYNIbI, TEIUIOBBIACISIONINE COOPKH SACPHBIX PEAKTOPOB ATOMHBIX 3JIEKTPOCTAHIMM U APYTUX
YCTaHOBOK.

B cootBercTBun ¢ npuBenéHHbiM onpenenenueM OST aBnsercs BcE TOMIMBO, BHITPYKaeMoe
u3 peaktopa. Takum 0Opa3oM, BCE 3arpykeHHOE TOIUIMBO B PEAKTOpP IMOcie 0TpabOTaHHOW KaMITaHUU
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apisiercst OST. CnepoBarenbHo, konudecTBO OST paBHO MONMHON 3arpy3ke TOIUIMBAa B PEAKTOpP B
TE€YEHHE BCEr0 MPOEKTHOTO CPOKA CITYKOBI.

[IpuBeném B TabmUIlE CTOMMOCTH HM3TOTOBJICHUS U TMEPEpadOTKH (3aXOpPOHEHMS) TOIUTHBA B
nomtapax CIIIA 3a kujmorpaMm ypasa.

IOJUL. , IOJLJI.
)

Iens! nepenenoB HaYaJIbHOW CTa U TOIUIMBHOTrO nukia (2014 r.), e s

HaumenoBanue Ilena B Poccun Ilena MUPOBOTO pHIHKA
Ypau X X
Kounsepcus X X
OboraieHue X X

WsrotoBnenue tormBa | X (TEIJIOBBIE PEAKTOPHI) -

X (OBICTpBIEC PEAKTOPHI)

Lenb! nepenenoB 3aKIIOYUTEIBHON CTaIUU TOIUIMBHOTO 1MKia (2014 1.), f::]l;_
Haumenosanue | Ilena B Poccun
[IpsiMmoe 3ax0opoHeHne
TpaHCOPTUPOBKA U IPOMEKYTOYHOE XPAHECHHE X
WHukancynupoBaHue U IpsIMOE 3aXOPOHEHUE X

[lepepabotka orpaboraBuiero sinepHoro Tormsa (OAT)

TpaHCOPTUPOBKA U IPOMEKYTOUYHOE XPAHECHHE X
ITepepaborka OAT X
OcrekiioBbIBaHuE U 3axopoHeHne PAO X

Haiiném croumocts kaxaoro stama ATL qis Poccun. nepp=4.339

O =G XY 768 212.8-10°.7.8-76 =7.587-10°

MENTY

c—y

C.,.=12810°.7.8.17=1.697-10°

Copn =G 288. 17, =12.8.10°.7.8-17-4.339 =12.13.10°
c—¥

C ooy, =12.8:10°:510=6.53-10°8

Crpnen =12.8:10*:50 =6.4-10°8

C =12.8-10*-750 =9.6-10%

AN

C =12.8-10°-90=1.15-10%

aciEra

C  =32506-10"%

Temoes
Haiiném romoByro BEIpabOTKY 3IEKTPOIHEPTUU:

W =N, @T, =440-0.85-8760 =3.28-10°xBm - u
BrIaucinM cTouMOCTb TOILIMBHOM COCTaBJIHIOH_[eﬁ KHJIOBATT 4Yaca 3JICKTPOSHECPIUU B Poccun:

-5 & .
= Cus _ 32.506:10° _ 0 8

i 328100 kBmey
IIpoBeném aHanOruuHbIA PACUYET ISl TOIUIMBHOM COCTABIISIOLIENH CTOMMOCTH JJIEKTPOIHEPTUU
B CIIA. Yutém, uto B nanHoit ctpane OST He mepepabaThiBaOT, a OTHPABIISIIOT HA 3aXOPOHEHUE B
creuuanbHble Xpanuiuia OAT.

] —
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X—y

C ..=G. - 134$=12.8-10" - 7.8.134 = 13.378.10°$
c-y
C_..=12810°-7.8-11=1.098-10°S
D =G 222880 = 12.8-10°.7.8-147.4.339 = 63.7-10°S
c—y
Covome = 12.8107.275 =3.52-10°S
C oo, = 12.8:10°-230 = 2,94-10°§
Coooe =12.8:10°.610=7.8-10°%
C e =90.436-10°%
W=N -@T,_ =440-0.85-8760=3.28-10"xBm-u
C 436-10°

€= o 2436107 57 $

W 3.28-10 KkBm -y

Kpumepuu oyenueanua komnemenyuii (pe3ynbmamaoe):
Kpurepun onenku:
— YPOBEHb OCBOEHHS 00YYAIOIIMMCS MaTepHaa, peyCMOTPEHHOTO yueOHOI POrpaMMOii;
— yMeHHe 00y4aromerocs NCroJib30BaTh TEOPETHYECKHIE 3HAHUS TPH BBHITIOTHEHUH 3aIaHUH 1 33/1a4;

- 060CHOBaHHOCTB, YCTKOCTb, KPAaTKOCTh U3JIOKCHUA OTBCTA.

Onucanue wWKaabl OUCHUGAHUA:
25-30 0aJ1710B CTaBUTCS, €CIIH:
— 3aanue pemnieHo NpaBUIbHO;
— OTBET IMOKA3bIBACT ITIOHNMAHHUC MaTepI/IaHa;
— o0yyarouuiicss MOXeT 000CHOBATh CBOU CYXAECHUS, IPUMEHUTH 3HAHUSI HA IPAKTHKE.
21-24 craButcs, eciu:
— 3aI[aHI/I€ pemeHO HpaBI/IJ'H)HO C HC3HAYUTCIIbHBIMU HOHpaBKaMI/I;

— IIPpH OTBETC AOITYCKAIOTCA OIHI/I6KI/I, 3aMHWHKH, KOTOPBIC o6y11a}01111/1171cs1 B COCTOAHHHU UCIIPABUTH
CaAMOCTOATCIIBHO IIPU HABOJAIIINX BOIIPOCAX;

— oOyuyaroluiics 3aTpyAHsSIeTCA ¢ OTBeTaMH Ha 1-2 TOMOIHUTENBHBIX BOMPOCA.
15-20 craBurcs, eciu:

— Bxope pemenus 3a1anus Oblia T0MyIeHa OMmoKa;

— MaTepual U3JlaraeTcs HermocIe0BaTeNbHO;

—00yJaromuiicss He MOXKET MPUMEHHUTh TEOPETUUECKIE 3HAHUSI Ha TTPAKTHKE;
—Ha 50% MOTOTHUTENHHBIX BOMPOCOB JaHbl HEBEPHBIE OTBETHI.

0-15 3amanue Bo3BpamaeTcs: 00yJaromemMycs 1Jis epeiebIBaHus.
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4.4. HaumeHOBaHUE OLIEHOYHOTO CPeACTBA:

MUHUCTEPCTBO HAYKU U BBICIIET'O OBPA3OBAHUSA POCCUNCKON ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUA

«HaumoHanpHBIA UCCIENOBATENbCKUN ANEPHBIA YyHUBepcureT « MUD U »

OOHMHCKMV MHCTUTYT aTOMHOV SJHepPreTUKM —
drmman demeparbHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeTbHOTO yUpeXKIeH s BBICIIIEro 00pa3oBaHs
«HarnyoHasIbHbIN MccTIeoBaTeIbCKU SaepHbI yHVBepcuTeT «MUDV»

(VIATD HVISTY MU®W)
Otnenenue sinepHON GU3UKU U TEXHOIOTHIA

CnemmanpHocts  14.05.01 SnepHbie peakTopsl 1 MaTepUAIbI

O6pazoBareinphas <IAEPHBIC PEAKTOPEI»
nporpamma

I[I/ICHI/IHJ'H/IHa OCHOBBI PKOHOMHUKH AACPHOTO-TOINIMBHOI'O IUKJIA

Bonpocs! ycTHOrO0 onpoca

B yewm 3akirodaercs MpHHIMII METOJa Ta30BOM nuddysum mpu pasnerneHun u3otono? Uemy
paBeH TeopeTudeckuii kodhduuueHT pas3neneHuss H30TOMOB B 3ToM Merone? UYemy paBeH
KOd(QUIMEHT o0orameHus i OJHOW CTYINeHH pa3JeleHUs W IOYeMy OH OTJIMYaeTCs OT
TEOPETUYECKOr0?

Omeem: J\ns pas3pmeneHusi U30TONOB ypaHa HEBO3MOXHO NPHUMEHHTh OOBIYHBIE (DHU3UYECKO-
XMMHUYECKHE METOJIbl, TaK KaK OTHOCUTEJIbHAs Pa3HMLIa Macc M30TONOB B JAHHOM CIIyyae CIIUIIKOM
maiia. [1o3ToMy B IpOMBIIIJIEHHBIX MacIiTabax MCIOJIb3YIOTCS MM OTpaOaThIBAIOTCS HAa MEPCIEKTUBY
CJIEAYIOIIME OCHOBHBIE METO bl 00OrallleHUs ypaHa.

Memoo eazosoui ougghyzuu

Hcnonb3yloT pa3nuuue CKOpOCTed TEIUIOBOTO JIBMKEHUS MOJEKYJI H30TONOB IpH
NPOXOXKJICHUA HWMH BeChbMa MallbIX MO pa3MepaM IOop W KalWUISPOB CHEIHAIbHONH MOPUCTOM
neperopoaku (razoandy3smoHHOro ¢GWIbTpa). ITOT METOA MOXHO MPUMEHATh Ul pa3/iesIeHUs
M30TOTOB, HaXOASIIUXCS B Ta3000pa3HOM COCTOSHMU. B cimydae ypana HamOosee NpHEeMIIEMBIM
asisgercs UF.

B Hacrosmme BpeMs B IPOMBINUICHHBIX MacIiTabax OOOTalIeHHBIH ypaH TOJIyJaercs,
[JIaBHBIM 00pa3oM, MeTonamMu ra3oBoil auddysuum u uentpudyroBanus. CoriiacHO MPOrHO3aM
Bcemupnoit  saepnoit accoumanuu (BSA), uentpudyxknas TexHojorus B Oyaymiem 3aiiMer
JOMUHUpYIOIee TMoJ0kKeHHe. B nanbHeiieM BO3MOXKHO ONEpEeXarollee pa3BUTHE MEPCHEKTUBHON
Ja3epHON TEXHOJOTUU H30TOMHOro oboramieHus ypana, peanusyemoil B CHIA koHcopunymom
GeneralElectric — HitachiGlobalLaserEnrichmentLLC.

O¢dexTsl pazgeneHUss B €AMHUYHOM ONepaluu IS 3THX MOJEKYISPHO-KUHETHYECKUX
METO/IOB CPAaBHUTEIHHO HEBENHKHU. /I TOTYYEeHHUsT MPOAYKTA C JKEITaeMOH CTETEeHbI0 00OoTaIieHus
TpeOyeTcsi MHOTOKpaTHOE IOBTOpPEHHE €IMHUYHOM omepaunu. C 3TOH Lenblo pa3enuTeNbHbIe
areMeHThl (ra3oaudy3roHHbIE CTYNEHM WM Ta30Bble LEHTPUPYTH) COEAMHSIOTCS IO CXeMe
IPOTMBOTOYHOTO Kackajia, 00eCHeunBalonlero Heo0XO0AMMOE YMHOXKEHHE eAMHUYHOro 3¢¢ekra
paszeneHus.

PaznenurensHbie 3aBOJBI MOTYT UMETh HECKOJIBKO TOUYEK MHUTAHUS JUI TOJadu rexcadropuua
ypaHa C pa3IMYHON KOHIIEHTpamuel U M HECKOJBKO TOYEK IS 0TOOpa TMPOAYKTA C PasIHUHOM
CTETIEHBIO 00OTaIEeHHS.

Ha nurtanue pa3nenuresbHOrO 3aBOAa MOJAETCs MOTOK HCXOAHOro rekcadropuia ypaHa
(ceipbst) F (Feed- nuTtanue) ¢ koHueHTpauueil ¢. Ecnm ucnonb3yercs IpUpoIHbIN ypaH, TO ¢ = ¢,
=0,711%.

B Touke mmTaHWs Ta30BBI TOTOK TekcadTopuaa ypaHa pa3/IBaWBaeTCs TaK, YTO KacKal
JIETUTCS Ha JIB€ CEKIUH - O0OTallleHHs] U U3BJIeUeHHs (pereHepaTuBHYIO0 CEKLMI0). BripaBo oT Touku
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OUTAHUS BJAOJb PA3JEIUTENIFHOTO KacKala WAET MOTOK Tra3a, HEeNpephIBHO 00OTaIaeMblii JIETKUM
M30TONIOM ypaHa B MPOLECCE MPOXOKACHUS Yepe3 Pa3AeIUTENbHbIE CTYIIEHU. DTOT NOTOK Ha3bIBAETCS
aerkoil ¢pakuumeil. [IoTok 7erxkoil Qpakuuu M3 Kaxa0H pa3genuTeNbHOW CTYNEHH IPEBBIIIAET
BO3BpAIllaeMblil B IPEIBIIYILYIO CTYIIEHb MOTOK OOEAHEHHOT0 Tra3a (TsoKenol (pakuun) Ha pacyeTHOE
3Ha4YCHHE MOTOKa P oboramieHHoro ypana (Product - mpoaykt). B KoHIle cekiuu oOoraiieHusl, rie
JOCTUTaeTCs 3aJaHHas KoHIeHTpanus 2>°UX (x > ¢), mpou3BoauTCcs 0TO0pP yKa3aHHOTO OToKa P.
BneBo oT TOukM mUTaHUS ABMXKETCA MOTOK razodTopuia ypaHa, HEIPEPHIBHO OOETHSEMBIii
JIErKUM u30TONOM U M COOTBETCTBEHHO 00OrallaeMblii TsKenbIM u3otomoM U . 31ech Ha
KaXI0M pa3/euTeNbHON CTYNEHH MOTOK TSDHKENOW (hpakiMM MpEeBbIIIaeT MOTOK JIETKOH (pakiuy,
JOBUKYUIMICS B HampaBlIeHUHM K TOYKE NHUTAHMUS, Ha BEJIUYMHY IIOTOKa OOEIHEHHOrO YpaHa,
M3BJIEKAEMOTO B KOHIIE pereHepaTHBHOMN cekiui. OOeTHEHHBIH ypaH ¢ KOHIeHTpanuel U , paBHOI

Y ( y < c) , obpasyet otBan W (Waste- orBa, 0TOPOCHI) pa3aeIUTEIBHOTO POU3BOJICTBA.

Cozepxanue B oTBanax 2>°U onpeenseT 04eHb BAXKHYIO XapaKTePHCTHKY TIPOLECCa - IITyOHHY
u3BIedenus 2>°U U3 MCXOJHOTO TIPHPOIHOTO TMpoaykTa. Ilpu comepxanuu U B otBaneY = 0,25-
0,30% ero u3BIEUEHNE U3 IPUPOTHOTO ypaHa COCTABISET B cpeaHeM 58-63%, mpu comepxkannu 2°U
B otBasie 0,2% wu3Bneuenue MoxeT nqoctuub 70%, a nmpu Y =0,1% uszBiekaercs 86%. CoOOTBETCTBEHHO
CHW)KACTCS yJIeIbHBIA PACX0]l IPUPOTHOTO YpaHa.

Koadduument pacxona coipbst (MUTaHUSA, B YaCTHOM CiIydae - MPUPOAHOTO ypaHa) f mis
nonydenust | Kr 06OrallleHHOTO ypaHa TIpH 3aJaHHON KoHHeHTpamuu >°UX M cojmepKaHHH ero B
orBasie Y . OH HaxOUTCs U3 YpaBHEHUM MaTepHabHOro OanaHca:

— 1o obmiel macce (MUTaHUe = MPOIYKT + oTBan): F =P+ W
— 1o macce m3otoma “PU c X F=x X P +y X W.

Pemas sty cucreMy ypaBHeHH, HaXoauM: f = g = %

KoaddurnmenT pacxona chipbs MOTYYCH 371€Ch O€3 yueTa MaTEpHUATBHBIX MOTEPh, HEU30SKHBIX
B JTFOOOM TEXHOJIOTHYECKOM Tporiecce. Ha pasmenurensHbIx 3aBoax OHU cocTaBlsitoT MeHee 0,5%.

MHOTrOKpaTHOe TOBTOPEHHE EIWHUYHOTO APQeKTa pa3ieneHus, Kak TOBOPWIOCH BHIIIE,
peanu3yercsi B pa3feluTeabHOM 3eMeHTe. /g 3Toro pasjenuTenbHble 3JE€MEHThl COSAMHSIOTCS B
pasnenuTenbHBI Kackaa. CTynmeHbIO Kackala Ha3bIBACTCS TPyINIa MapajuleIbHO COEIMHEHHBIX
pa3enuTeNbHbIX 3JIEMEHTOB (Hampumep, HeHTpudyr). B razomuddy3noHHoM Kackane MNOHATUSA
CTYNEHH ¥  PAa3leIHUTEIBHOTO  DJIEMEHTa  COBMANAIOT:  CTYNEHBIO  SABISETCS  eIWHHYHAS
razoaudy3oHHas MallliHa.

[Iponiecc paszmeneHus cMecH JIBYX H30TONOB B PAa3JENUTEIILHOM  3JIEMEHTE  MIIU
pa3eNnuTeNbHON CTYNEHH XapaKTepu3yercss Ko3(pQHUIIMEHTOM pa3felieHusi, KOTOpBIM BbIpaXkaer
OTHOIIEHHE KOHIEHTpaluu (MaccoBoil momm) u3oToma 22°U B GUHApHOW cMecH TMocle Tpolecca
pa3feneHus K ero KOHIEHTPAIMH B OMHAPHON CMECH Tepe]] OCYIIECTBICHHEM ITOTO MPOIecca.

IIycTs Ha BXOJIE B pa3ieluTeNbHBIHA dIeMeHT KoHIeHTpaus ~>°U B rekcadTopusie ypaHa paBHa
¢, a jons cojepkamerocss B HeM U  cocTaBmser 1- c. Ilocne pasmenenms moms U B
oOoraieHHON (ppakiuy YBETHUUUTCS U CTAHET paBHOU X, a B 00€JHEHHOM (paKMK OHA YMEHBIIUTCS
¥ cocTaBUT y. HampoTus, moms Tsokenoro miotoma 220U B oGorameHHOH (paKIuyM YMEHBIIHTCS 1
Oyner paBHa 1- X, Torma kKak B OO€JIHEHHOW (pakLMU OHA BO3pacTeT M CTaHET paBHOU 1-Y.
OTHOWIEHNE JOJIEH JIETKOTO M TSKEIIOTO0 M30TOIOB COOTBETCTBEHHO: HA BXOJIE B  pa3elUTEIbHBIN
aneMeHT R = l%c; B oforamieHHoi (pakuuu R' = %x U B 00CJHEHHOU (pakiuu R" = % Host

XapaKTepUCTHUKU KadyecTBa pabOThl pa3/IeIUTENIbHOTO 3JEMEHTa BBOAATCS JBa KO3(PQUIMEHTa

X
. . Rl _ 1% R
pazzeneHus: o oOOraieHHONM (Qpakuuu o U 1Mo obdenHeHHOH dpakuuu f: a = == 22 B = =
1-c

C

[
(2}

|«

-
<

CootBercTByrone ©uM  KO3(DQHUIUMEHTH  oboraimeHuss & ©W  OOeJHEHUS €
ompenensiroresi:e’ =a—1,¢" =6 — 1.
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B metone razoBoit auddy3un HCONb3yIOTCS pa3ivyusl B CKOPOCTSAX TEIJIOBOTO JBMXKEHHS
TSDKEIBIX M JIETKMX MOJIEKYJI U 3aKOHOMEPHOCTH MOJIEKYISPHOIO TEYEHHMsS Tra3a 4Yepe3 TOHKHE
IIOPUCTBIE MEPETOPOJKH, B KOTOPBIX pa3Mep MOp WM KaIWUIAPHBIX KAaHAJIOB MEHBIIE, YEM CPEIHSA
JUIMHA CBOOOAHOTO Mpodera MOJIEKYII.

B razoBoii cmecu, umeroieil 0MHAKOBYIO TemrepaTypy 7', cpeAHsisi KUHEeTHYecKasi SHepPTus

myV2 _ mVZ 3 v, Jm
JIETKHX M TSHKEJIBIX MOJICKYJI OfMHaKOBa: —— = —— = = kT, oTkyma — = ~— , V>Vt k.
2 2 2 Ve Jms

m, > m;0, T.e. CpeHAs CKOPOCTb MOJIEKYJIBI JIETKOTO ra3a IpU JaHHOW Temreparype Oynet Ooibiie
CpeaHel CKOPOCTH MOJIEKYJIbI TSXKEJIOro rasa.

Jliia obecrieueHust IBUKEHHS Ta3a 4yepe3 KamWUISIpHbIE OTBEPCTHS TpeOyeTcs cOo3/aTh Harop
raza C IOMOILIBIO COOTBETCTBYIOLIMX KoMIlpeccopoB. Ha mpuBOJI KOMIIpECCOPOB 3aTpauMBacTCs
3HAYUTeNIbHAs MOUIHOCTh, YTO XapakTepusyeT razofaud¢y3uoHHbI METOJ pa3/eieHHs H30TOIOB
ypaHa Kak BECbMa SHEProeMKHil poliecc.

WneanbHplii  (TeopeTHueckuil) KOd(QQHUUUEHT pa3ieleHuss «p CMECH JBYX Ta30B,

,I[I/I(I)Q)YHI[I/IPYIOH_[I/IX CKBO3b ITOPUCTYIO MEPECTOPOAKY, OIIPEACIIACTCA U3 COOTHOLLICHUA:
X

o = 1—x " VL _Am; _ [my+Am ~1+ Am
0 < I’A Jmy my 2m,’
1-c

B manHOM ciydae C - KOHIIGHTpAIMs JIETKMX aTOMOB JI0 TIEPETOPOJIKH, X- MOCHE TEPETOHKH,
Am=m,—m,, , m,=352, m, =349 (Mmonmexymspusle Macchl Tekcapropumo "Uwu U ).
Otcrofa nojyyaeM MakCUMaJIbHOE (TEOPETUYECKOE) 3HAUEHUE (fy, OCHOBAHHOE Ha Pa3/InUMK CPEIHUX
CKOpPOCTEH TEeIJIOBOTO IIBMKECHHs 0€3 ydera BIMSHHUS KaKWX-TMOO HWHBIX (akTopoB: ay=1,00429.
CooterctBytouuii ko3ddumment odoramenus €, = ag — 1 = 0,0043.

DTO0 03HAYAET, YTO HA BBIXOJE U3 Pa3/ICIUTEIHLHOTO 3JIEMEHTA MIPU OJHOKPATHOM MPOMYCKaHUU
ra3a MOXHO HMMETh KOHIEHTpALMIO JIETKOTO H30Toma ypaHa, paBHyto 1,0043 or ero ucxomHoi
KOHIeHTpauuu (Hanpumep, eciu Ha Bxome 0,711%, 1o Ha BeIXOmE =~ 0,714%. DTOT 3ddeKT
pazzieneHns O4eHb Mal.

Peanbupie koduimenTsl pasgeneHus ¢ U o0OTalleHUs] € UMEIOT CYIIECTBEHHO MEHBIIIHE
3HAYCHHMS, UeM agu &y . @ =~ 1,0017, ¢ =0,0017.

Yuciao CTYHCHCI\/’I PasACIUTCIIBHOTO KaCKala N JUIL TIOJIYYCHU A O6OF8.I.I.[CHI/I$I XHpI/I OTBaJIC C
X

xoHnenrpanueii ~°U Yonpenensercs popmynoii: a¥ = (1 + &)V =17%/,, |
-y
IIpu manbix 3HaueHusix X W Y, y4yuTbIBas TaKKe peaJbHOE BEChbMa Majoe 3HAuYeHUe
Koa(uimeHTa o0orameHust €, MOKHO MOJYYUTh MPUOIMKEHHOE BBIpaXEHUE JJIS YMCIla CTYNEHEH:

1 X
N = ;ln(;) .
0) Kpumepuu oyeHUuBanus KOMnemenyui (pe3yipbmamoes):

OTBeT Ha 3a/laHHBII BONPOC JAIOT T€, CTYJACHTHI, KOTOPHIX Ha3bIBaeT IpenojaaBaTens. OTBeT
TpYNIUpYeTCs 10 HampaBleHWsM. Tak, B JaHHOM MpHUMEpe JaH KOMIUIEKCHBIH OTBET MO TpeM
HanpasieHusM. CieoBaTeNnbHO, KaXIbIH CTYJeHT MOKET HabpaTh MakCUMalbHO 15 GaiioB 3a OTBET
Ha Bompoc No 36 THUMOBBIX BONPOCOB K 3adery/sk3aMeHy. Kakaplii OTBETHBIIMH IMOJIydaeT MATh
0aJuI0B, KaX/Iblii HE OTBETUBIIMNA MOJTy4aeTcsi MUHYC MATh OanoB. Takum oOpazom, Oaibl Kax10ro
CTYJEHTa 3a OINpPOC CYMMHPYIOTCS, U COCTaBIISI€TCS MPONOpLUs, TJ€ CTO NPOIEHTOB OTBETOB Ha
YCTHBIN onpoc (10 MATh 6aJUIOB) COCTABISAIOT B COOTBETCTBUU C KOHTPOJIBHBIMU Toukamu 10 6ayios,
a HaOpaHHOE KOJMYECTBO OAJUIOB CTYJAEHTAMHU — XOAJIJIOB, TOT/Ia CTYAEHT MOJTy4YaeT 0asul 3a Ompoc OT
0 mo 10. B cimyyae, ecnu CTYAGHT MMEET OTpHULIATENIbHOE 3HAYeHHE MO OayutaM 3a Ompoc, TO Ha
3ayeTe/sK3aMeHe €My 3aJaloTCs JOMOJHHUTEIbHBbIE BOIPOCHI B COOTBETCTBUU C KPUTEPUSIMU
OLIEHUBAHMsI KOMIIETEHINH, ONMCAaHHOM BBIIIE JJIS 3a4eTa/3K3aMeHa.

8) Onucanue WKauibl OUeHUBAHUA:

- 0T 9 1o 10 6a110B — OTINYHO;
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- 0T 7 10 8 GaAIIIOB — XOPOIIIO;

- 0T 5 10 6 6aJTOB — YJOBJIETBOPUTEILHO;

- MeHee 5 0aJIOB — HEYOBIETBOPUTEIBHO.

[Tpu sToM ompoc B menoMm oreHuBaetcs no 10 0amioB ¥ BXOAUT KaK OLEHOYHOE CPENICTBO
KOHTpPOJIbHOM TOUKU Ne 1,2 neBsiToro u A ceMecTpoB.
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