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O0JacTh NpUMeHeHHus

®onn oneHounbix cpeactB (POC) — sBusercs 00s3aTeIbHBIM MPUIIOKEHHEM K pabdodeid
nporpaMMe TUCHMIUIMHBI «MHOCTpaHHBINA SI3bIK B cepe mpodeccHoHaNbHON KOMMYHHMKAMKA» M
o0ecrieyrBaeT IMPOBEPKY OCBOCHHS IUIAHHPYEMBIX pE3yJabTaTOB OOyueHHs (KOMIIETCHIIMH W WX
MHAMKATOPOB) IOCPEACTBOM MEPOIPUITUM TEKYIIEH U IPOMEKYTOUHOM aTTECTALIMU 110 TUCLUIUINHE.

Heaun u 3ana4n GpoHIA OLEHOYHBIX CPEACTB

enpto @DoHma ONEHOYHBIX CPEJACTB SIBISCTCS YCTAHOBICHHE COOTBETCTBHSI  YPOBHS
MOJATOTOBKA OOYYarOIUXCsl TpeOOBaHMSIM (eAepabHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa.

I[HSI JOCTUXKXCHUA IIOCTaBJICHHOMU e CDOH,HOM OLICHOYHLIX CpCACTB 110 OUCHUILIIIMHEC
«MHOCTpaHHBII SA3BIK B cepe MpodhecCHOHATbHOW KOMMYHHKAIIMU» PEIIAIOTCS CICTYIONIUE 3a1auH:

— KOHTpPOJIb M YIPABICHHE IMPOIECCOM MPUOOPETCHUsI OOYJarOIMMUCS 3HAHUW, YMEHHU H
HaBBIKOB TPEAYCMOTPEHHBIX B paMKaX JaHHOW JUCIUTUINHBL,

— KOHTPOJIb U OLICHKA CTEIIEHU OCBOCHUS KOMIIETCHLIMH IPEJyCMOTPEHHBIX B paMKaX JaHHOMU
JCIUTUTHHBI,

— o0ecrie4eHNe COOTBETCTBUS PE3y/IbTATOB OOyUeHHs 3agadaM Oyayiiei npodeccHoHaIbHOM
NESITEJIbHOCTH Yepe3 COBEPIICHCTBOBAHME TPAJMIMOHHBIX W BHEIPECHUEC WHHOBAI[MOHHBIX METOJIOB
o0ydeHus: B 00pa30BaTeIbHBIN MpoliecC B paMKaxX JaHHOW JUCLMUILINHBI.



1. NEPEYEHb IINIAHUPYEMBIX PE3YJBTATOB OBYYEHUS 11O

AUCHUIIINHE, COOTHECEHHBIX C IJTAHUPYEMBIMU PE3YJIbTATAMHU
OCBOEHMSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

B pesynbrare ocBoenust OIl MmaructpaTypsl 00yJarOImuiics JOHKEH OBIAETh CIEAYIONUMU
pe3ysibTaTaMi 00y4YeHHs MO0 AUCIUILIUHE:

Koabl HaunmenoBanue Koa u HauMeHOBaHMe HHAUKATOPA JOCTHKEHUSA
KOMIIeTeHIN i KOMIIETeHIINH KOMIIETEHIINH
VK-3 Criocoben opraHn3oBBIBATE | 3.YK-3 3HaTh: METOAUKU (HOPMUPOBAHHS
1 PYKOBOIUTH paboToit KOMaH/T; MeTObI 3(hPEKTUBHOTO PYKOBOJICTBA
KOMaH Ibl, BRIpaOaThIBas )
KOMAHIHYIO CTPATETTIO /U1 KOJUIEKTUBAMU; OCHOBHBIE TEOPUU JINAECPCTBA U
JOCTHKEHHs TTOcTaBIeH ol | © L il PYKOBOACTBA
e V-VK-3 YmMmers: pazpabarbiBaTh 11aH
TPYMIIIOBBIX U OPTaHU3AIMOHHBIX
KOMMYHUKaUMU [PU MOATOTOBKE
Y BBITIOJIHEHUH MTPOEKTA; C(HOPMYIUPOBAThH
3aa4y YJIeHaM KOMaHbl A1 JOCTYKCHUS
MTOCTaBJICHHOM IIeNIN; pa3padaThiBaTh
KOMAaHJHYIO CTPATETHUIO; IPUMEHATh
s¢(deKTUBHbBIE CTUITU PYKOBOJICTBA
KOMAaH/IOM JJIS JOCTHKSHHS IOCTaBICHHOMN
e
B-VK-3 Bnagers: yMeHueM aHaIu3upoOBaTh,
MPOEKTUPOBATHh U OPTAaHU30BHIBATH
MEKJINYHOCTHBIE, TPYIIIOBEIE U
OpraHu3alMOHHbIE KOMMYHHKALIMU B
KOMaH/IC IS TOCTIKCHHS MOCTABICHHOM
LIEJIM; METOJAAMU OPraHU3alUU U YIIPABICHUS
KOJJIEKTHBOM
YK-4 CriocoGeH pUMeHsITh 3-YK-4 3nars: npaBuiia ¥ 3aKOHOMEPHOCTH JTMYHOU
COBPEMCHHBIC U JICIOBOM YCTHOM U MHUCbMEHHONW KOMMYHUKALIUU;
KOMMYHHKaTHBHbBIC
TEXHOJOTHI, B TOM HHCIIE COBPEMEHHBIE KOMMYHUKATHBHBIC TEXHOJIOTHH Ha
Ha MHOCTPAHHOM(BIX) PYCCKOM U MHOCTPAHHOM SI3bIKAX; CYIICCTBYIOIIHE
HSLIKC(aX), st HpO(beCCI/IOHaJ'H)HLIC COO6H_IGCTBa JUIA
AKaJICMUYECKOT0 U npodeccnoHaIbHOTO B3aUMOICHCTBHS
Hpoq)eCCH?HaHBHOFO V-YK-4 YMeTb: NpUMEHATH Ha MPaKTHKE
B3aUMOACHCTBHA KOMMYHUKATHUBHBIC TEXHOJIOTHHU, METOAbI 1
CITOCOOBI IEJI0OBOr0 OOIEHHUS TSI aKaJeMHUIECKOrO
1 PO eCCHOHAILHOTO B3aMMOICHCTBUS
B-YK-4 Binagersb: METOOMKON MEXKINIHOCTHOT'O
JICIIOBOTO OOIICHUS HA PYCCKOM M UHOCTPAHHOM
SI3BIKAX, C MPUMEHEHUEM MPOQPECCHOHATBHBIX
SI3BIKOBBIX ()OpM, CPEJICTB U COBPEMEHHBIX
KOMMYHUKATHBHBIX TEXHOJIOTHUH
OIIK-3 Cnocoben oopMIIsATH

pe3yJbTaThl HAYYHO-
HCCJIEeI0BATEIbCKOM
JeITCILHOCTH B BUJIE
cTaTei, JOKIaJoB,
Hay4YHBIX OTYETOB U
IIPE3EHTALUMN C
HCIIOJIF30BAaHUEM CHUCTEM

3-OI1K-3 3HaTh OCHOBHBIE TPEOOBaHUS,
NpeIbsBIIsieMble K 0(DOPMIICHUIO PE3YIIbTATOB
HAYYHO- UCCIIEZI0BATEILCKOM NesTeTLHOCTH;
OCOOEHHOCTH Pa3INYHBIX POpM
NpeCTaBICHUS

pe3yIbTaTOB HAYYHO

V-OIIK-3 YMeTh HCIoab30BaTh CUCTEMBI
KOMIIbIOTEPHOM BEpCTKHU U MAKEThl OQUCHBIX




KOMITLIOTEPHOM BEPCTKH | mporpamM Juist opopMIIEHHS pE3YIbTaTOB

Y TIAKETOB O(DMCHBIX HAay4YHOMCCJIE0BATEIbCKON AeATEIbHOCTH;
[IporpaMm 0hOpMIIATH pe3ybTaThl HAYYHO-
HCCIIEI0BATENBCKON IEATEIbHOCTH COIIacHO
CYIIECTBYIOIIUM TPEOOBAHUSIM; IPEICTABIISTD
pe3yibTaThl HAYYHO UCCIIEA0BATENbCKOM
JESITEIIBHOCTH B JOPME YCTHOTO JTOKJIAJIA C
MPE3EHTALMEeH OCHOBHBIX PE3YJIHTAaTOB PadOTHI;
BECTU apTyMEHTUPOBAHHYIO TUCKYCCUIO
B-OIIK-3 Brnagets HaBbIKaMu 0pOpPMIICHHS
HAay4YHO TEXHUYECKUX OTYETOB; HABBIKAMU
o(opMIIeHHS PE3yIbTATOB HAYYHO-
HCCJIEIOBATENILCKOM pabOoThI B BUI€ HAYYHBIX
JOKJIaJIOB U cTaTeil; HaBbIKaMHu 0(OPMIICHHS U
IIPEICTABJICHHS PE3EHTAMN U HAyYHBIX
JIOKJIaJI0B

1.2. Dmanwt ghopmupoeanus komnemenyuii 6 npoyecce oceoenusn OII maructparypsl

KoMmoHeHTbl KOMMETEHIMH, Kak MpaBwio, (OPMHUPYIOTCA TMPU M3YYEHUH HECKOJIBKHUX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTENEHU B Ipolecce NMpoxoxkacHus npaktuk, HUP u BO Bpems
CaMOCTOSTeNIbHONW paboThl oOyuatomierocs. Bommonnenue n 3amuta BKP sBnstores Bunom yueOHON
JeSITEIbHOCTH, KOTOPBIH 3aBepiIaeT rnpouecc GoOpMUPOBAHUSI KOMIIETEHIUH.

Oransl GOPMHUPOBAHUS KOMIIETCHIIUU B MPOLIECCE OCBOEHUS TUCIIMITIIMHBIL:
- Ha4YaJdbHbIi 3Tam — Ha 3TOM dTane (QOPMHUPYIOTCS 3HAHHEBBIE M HHCTPYMEHTAIBHBIE OCHOBBI
KOMIIETEHIIMHM, OCBaMBalOTCSd OCHOBHbIE KaTeropuu, (opmupyrorcs Oa3oBble ymeHHs. CTyneHT
BOCIIPOU3BOAMUT TEPMUHBI, ()aKThl, METObI, IOHATHSL, IPUHLIUIBI U IPABWIIA; pellaeT yueOHbIe 3aauu
o o0Opasiy;
- OCHOBHOM 5»Tanm — 3HaHMSA, YMEHHUsS, HaBbIKM, oOecrieuuBaroliyve (HOpMUpOBaHHE KOMIIETEHLUH,
3HAQYMTEJIBHO BO3PACTAIOT, HO €€ HE JOCTUIAI0T MTOrOBBIX 3HadeHUM. Ha »TOoM 3Tame cTyneHT
OCBaMBaeT aHAINTUYECKUE JEHCTBUA C MpPEeIMETHBIMM 3HAaHUSMHM 1O JAMCLUUIUIMHE, CHOCOOEH
CaMOCTOSITENIbHO pelliaTh yuyeOHbIE 3a/lauM, BHOCS KOPPEKTUBBI B aITOPUTM JEHCTBHUM, OCYLLIECTBIISSA
KOPPEKILHIO B X0/ pabO0ThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;
- 3aBepPIIAOIIMH dTall — Ha TOM J3Talle CTYACHT AOCTUraeT UTOTOBBIX IOKAa3aTeled M0 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBAaUBAaeT BECh HEOOXOAUMBINA 00BEM 3HAHMM, OBJIA/IEBAET BCEMU YMEHUSAMHU U
HaBbIKaMHU B cdepe 3asBiIeHHON KomreTeHIMH. OH crocoOeH MCIONb30BaTh 3TU 3HAHUS, YMEHUS,
HaBBIKY TIPU PELIEHUH 3a/1a4 TIOBBIIIEHHOH CII0)KHOCTH U B HECTAaHIAPTHBIX YCIOBUSX.

Otanbl (QOPMHUPOBAaHUS KOMIETEHLIMH B XOJE€ OCBOCHHUS JHUCLUUIUIMHBI OTPAXalOTCs B
TemaTudeckoM 1uiane (cm. PITT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUSAMHE M (OPMaMU KOHTPOJISI HX OCBOEHUS

Ne ni/m KonTponupyemsie pa3aesanl NupnkaTop 1ocTHKEHHS HaumeHoBaHue
(TeMbI) TUCHHUIIIMHBI KOMIIETeHIINH OLICHOYHOTI'0 CPeCcTBa
TeKylLleH 1
NPOMEKYTOYHOH
arrecTanuu

Tekymasi arrectanusi, 1 Kypc, 3MMHSAS cecCUsl

1. Nuclear Power in the Context of |3-YK-3, V-YK-3, B-YK-3, 3- |KonTtponsHas pabora Ne 1

Sustainable Development YK-4, Y-YK-4, B-YK-4, 3-

OIIK-3, V-OIIK-3, B-OITK-3
ITpomexyTounas arrecranus, 1 Kypc, 3MMHsS CeCCHs

3auer 3-YK-3, V-VK-3, B-VK-3, 3- [3auernas padora

VYK-4, V-VK-4, B-YK-4, 3-




|OIIK-3, V-OIIK-3, B-OIK-3|

Texymas arrecranus, 1 Kypc, JIeTHsISI ceccusi

2. Nuclear Power Today: an 3-VK-3, V-VK-3, B-YK-3, 3- |KoutponbsHas pabota Ne 2
Overview of Existing Energy VK-4, V-YK-4, B-YK-4, 3-
Technologies OIIK-3, Y-OIIK-3, B-OITK-3
ITpomesxyTounasi arrectaums, 1 Kypc, JIeTHsisl cecCusl
3auet/ 3-YK-3, ¥-VK-3, B-YK-3, 3- |3auetnas pabora
VK-4, V-YK-4, B-YK-4, 3-
OIIK-3, Y-OIIK-3, B-OIIK-3
Tekymas arrecranus, 2 Kypc, YCTAHOBOYHAsl CeCCHA
3 Nuclear Power Tomorrow 3-YK-3, V-YK-3, B-YK-3, 3- |Kourponsuas padora Ne 3
VK-4, V-YK-4, B-YK-4, 3-
OIIK-3, Y-OIIK-3, B-OIIK-3
ITpomeskyTouHasi aTTecTalMsi, 2 KYpPC, YCTAHOBOYHAsI CeCCUsl
3a4er 3-YK-3, V-VK-3, B-YK-3, 3- |3auetHas padbota
VK-4, V-YK-4, B-YK-4, 3-
OIIK-3, Y-OIIK-3, B-OIIK-3
Tekymas arrecranus, 2 Kypc, 3SMMHSIS ceccust
4 3-YK-3, V-YK-3, B-YK-3, 3- |Kourponsnas pabora Ne 4

Nuclear Fuel Cycle

YK-4, ¥V-YK-4, B-VK-4, 3-
OIIK-3, Y-OIIK-3, B-OIIK-3

IIpome:kyTOUHAas aTTeCTAINA, 2 KYPC, 3SUMHSAS CECCHS

OK3aMCH

3-VK-3, V-VK-3, B-YK-3, 3-
VK-4, YV-VK-4, B-YK-4, 3-

OIIK-3, Y-OIIK-3, B-OIlK-3

Ok3aMeHanoHHas pabora




2. Onucanue noxKa3arejen u KPUTEPUEB OLICHUBAHUA KOMIIeTEHIINii Ha PA3JHYHBIX 3Talax ux (l)OpMHpOBaHI/IH, OIMMCaHHue MKaJ OICHUBAaHUA
Koneunpimu pe3yiabTaTaMK OCBOCHHUA IIPOrpaMMbl AWCHMILIMHBL SABJISAIOTCA C(bOpMI/IpOBaHHBIe KOTHUTUBHBIC ACCKPHUIITOPBI «3HATBH», «KYMCTbH),
«BJIAACTb», PACIIMCAHHBIC MO0 OTACIBbHBIM KOMIICTCHLIUAM, KOTOPBLIC IMPUBCACHLI B m1.1. q)OpMI/IpOBaHI/Ie 9TUX ACCKPUIITOPOB MNPOUCXOAUT B HPOLECCEC

M3y4eHHs TUCLMILIMHBI 10 3TalaM B paMKax pa3IMYHOIo BU/a y4eOHBIX 3aHATUH U CAMOCTOSATEIILHON paboTHI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMH HA KaXKIOM 3Tare: MOPOTOBbIi, IPOABUHYTHIA U BBICOKHIA.

YpoBHuU Coaep:xartejibHOe OcHOBHbBIE MPU3HAKHU BbljIeJIeHUsI YPOBHA BPC, ECTS/IIarudanabuas
onucaHue YPOBHsI % HIKAJIA VIS OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Boicokuii TBopueckas IeATENbHOCTh | BKarouaem Hudxcecmosuuil yposeHs.
Bce 6uovl komnemenyuti CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposaHvl Ha 8bICOKOM KOMIIETCHIIMSIMH, CITOCOOCH MMPUMEHUTH UX B A/
VPOBHE 8 COOMBEMCMBULL C HECTaHJAAPTHBIX CUTYAIIUSX: IIOKA3bIBACT 90-100 Otmiio]
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO MPUHUMATH PEIICHUE, 3auTeHo
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro Uiu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUH
IIpoaBUHYTHII [lpumeHenne 3HaHWA W | Briarouaem Hudxcecmoswuil yposeHs.
Bce 6uowi komnemenyuti ymenuii B 6ornee mmpokux | CTyIeHT MOKET J0Ka3aTh BIAJCHHE B/
chopmuposanvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETEHIMSIMH: JEeMOHCTPHPYET CIIOCOOHOCTh 85-89 OueHb XOpoIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM co0uparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHO
coomeemcmeuu ¢ yeasimMu u | JIeSTeTbHOCTH, HEXENIW TI0 | M TPAaMOTHO MCIOJIB30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbL oOpa3ity, Oonbleil oyel | caMOCTOSITENFHO HalIEHHBIX TEOPETUUECKUX
CaMOCTOSITETEHOCTH U | HCTOYHHKOB U WILTIOCTPUPOBATH HMH C/
WHUIUATHBBI TEOPETUYECKHE MOJOKESHHS MU 00OCHOBBIBATH 70-84 Xopormo/
MPAKTUKY TPUMCHCHHS. 3a4TeHo
IToporossrit PenponykrusHas CryneHt JEMOHCTPHUPYET BIIaJICHUE 65-69 D/V nosnerBoputensHO/
Bce 6uovl komnemenyuii JeSITeTTHHOCTD KOMIIETEHIIMSIMA B CTaHNAPTHBIX CHTYalUsX: 3auTeHO
cghopmuposarvl Ha NOPO2OBOM u3JIaraeT B Mpejerax 3aaad Kypca TeOpeTHIECKH
ypogne Y TIPAKTUUYECKU KOHTPOIUPYEMBI MaTepHuall. 60-64 E/Mlocpencrsetto
/3adreHo
Hwu:xe moporosoro OTcyTCTBHE PU3HAKOB IIOPOTOBOTO YPOBHS: KOMIIETEHIINH HE C(POPMUPOBAHHI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUU MPOJEMOHCTPUPOBATh 00JIaJaHNe KOMIIETCHIIUSAMU B Heaureno
CTaH/IAPTHBIX CHTYAIHSIX.




OneHnBaHue pe3ynbTaToB OOYyUEHUSl CTYAEHTOB MO AUCLUMILIAHE OCYIIECTBISIETCS MO PErJIaMeHTy
TEKYILEro KOHTPOJISI U MPOMEKYTOYHOM aTTeCTallUH.

Kpurepun oneHuBaHMs KOMIETEHINN HAa KaXI0M dTalle U3yYeHUsl JUCHUIIIUHBI I KaXKI0r0 BUAA
OILICHOYHOTO cpeacTBa U mpuBoAsTcs B 1. 4 ®OC. UToroBelil ypoBeHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIUN
IpU M3yYEHUU AUCHMILTUHBI ompenenserca no tabmnuue. [Ipu sTom cienyer moHUMarh, YTO TpaHUIA
MEXy YPOBHSMH [IJIi KOHKPETHBIX PE3YJIbTATOB OCBOCHHUS 00pa30oBaTEIbHON MPOrpaMMbl MOXKET
CMENIaThCsl.

Yposenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTECTALUA
KOMIIETCHIMHU
BbICOKUI BbICOKUI
BBICOKUH NpPOOBUHYMbLLL BbLCOKULL
BbICOKULL NnpPOOBUHYMbLUL
nopo2oawll BbLCOKULL
BbICOKULL nopo2oswlii
IIPOJIBUHYTHIN NPOJABUHYTBIN NPOABHHYTBINI
NnpOOBUHYMbLLL NnOpPO208bILL
nopo2o8wiil NnPOOBUHYMbLUL
IIOPOTOBbIN MOPOroBbIN NOPOTrOBbIi
HIDKE TOPOFOBOrO NOPOrOBbIi HM2Ke TIOPOroBOro
HHKe IOPOroBOro -

3. METOAUYECKHUE MATEPUAJIbI, ONPEAEJAIOIAE NPOUEAYPbI OHEHUBAHMSI
3HAHUMU, YMEHUU, HABBIKOB n (MJIN) OIIBITA _ AEATEJbHOCTH,
XAPAKTEPU3YIOIUX OTAIIBI ®OPMUPOBAHUA KOMIIETEHIIUA

— UWrorosas arrecranus 1O JUCHUIUIMHE SBJISETCS HHTErPalbHBIM II0Ka3aTeIeM KayecTBa
TEOPETUYECKUX U TMPAKTUYECKUX 3HAHUM M HABBIKOB OOYyYaIOUIMXCA IO JUCIHHUILUIMHE U
CKJIa/IbIBAETCS U3 OLIEHOK, MOJTYYEHHBIX B X0J1€ TEKYILEH U IPOMEKYTOUHON aTTECTALlUU.

— Texymas arrecranmusi B CeMeCTpe MPOBOJUTCA C MLENbl0 00ecredeHHs CBOEBPEMEHHOMN
OoOpaTHON CBSI3M, IS KOPPEKIMH OOY4YeHMs, aKTHBH3AI[MM CAMOCTOSTEIbHOM paboThI
o0yJaronmxcs.

— IlpomexxyTouHasi aTTecTanus MpelHa3HayeHa [JIsi OOBEKTUBHOTO TOATBEPXKACHUS U
OLICHUBAHUS JOCTHTHYTBIX PpPE3YylIbTaTOB OOY4YeHHMs] TIOCIE€ 3aBEpIICHHUS] HU3YyueHUs
JTUCITUTUTAHBI.

— Texymas attectaius OCyIecTBISETCS OJUH pa3 B CEMECTP:

o koHTponbHas Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B 3JEKTPOHHYIO BEIOMOCTh HE
no3aHee 16 Hemenu ydyeOHoro cemecrtpa. Bxirouaer B ce0si OLIEHKY MEpONpUSTUN
TEKYILEro KOHTPOJS ayJUTOPHOM M CaMOCTOSITEIbHON paboThl oOydaromerocs mo
pasnenam/TeMaM y4eOHOU TUCHUIIINHEL ¢ 1 o 16 Henmemnto yueOHOTO cemecTpa.

— PesynbraTel Tekyiiedl W MPOMEXKYTOYHOW aTTECTallMM TOJBOAATCA MO IIKajde OallIbHO-
PEUTHUHIOBOM CUCTEMBI.

1 Kypc, 3UMHsAA ceccust

JTan pedTHHIOBOIi cucTEeMBbI / Henens Bann
OuenovyHoe cpeacTso My Maxcumys™*
Tekymas arrecTanus 36 -60% ot 60
MaKCHMyMa

KonTpoJsbHast Touka Ne 1 16

Koumponvnas paboma Ne 1 36 60
IIpomexyTOUHAsA aTTeCTALUS - 24 — (60% 40) 40
3auer -




N3yuaroiiiee yTeHNE TEKCTA MO 8 12
cnenuanbHocTd (1650 neu. 3H./45
MUH.)
O3HaKOMUTENBHOE YTEHUE TEKCTA 8 12
o cneruanbHocTH (1500 meu.3H./3
— 4 MuH.)
Becena c sx3aMenaTopamu Ha OJHY U3 8 16
MPCAJIOKCHHBIX TEM
HUTOI'O no xucuuminae 60 100
1 Kypc, JeTHss ceccust
JTan pediTHHIOBOM CHCTEMBI / Henens baja
Oueno4yHoe cpeacTBo Mumvyn™* Makcumys™*
Texymas arrecranusi 36 -60% ot 60
MaKCUMyMa
KontposbHas Touka Ne 2 32
Koumponvnas paboma No 2 36 60
IIpomekyTOUHASA aTTeCTALUS - 24 — (60% 40) 40
3auer -
Nzyuaroiiee yTeHne TEKCTA MO 8 12
cnenuaabHocTH (1650 mey. 3H./45
O3HaKOMUTENHHOE YTEHUE TEKCTA 8 12
o cneruanbHocTH (1500 meu.3H./3
— 4 MuH.)
Becena c sx3aMenaTopamu Ha OJHY U3 8 16
MPEAJIOKCHHBIX TEM
HUTOI'O no aucuuminHe 60 100
2 Kypc, YCTAHOBOYHAsI CeCCUsl
JTan pediTHHIOBOM CHCTEMBI / Henens Baaa
Oueno4Hoe cpeacTBo Murmy™ Maxcrvym™
Tekymas arrecranus 36 - 60% ot 60
MaKCcUMyMa
KonTpoJsbHast Touka Ne 3 48
Koumponvnas paboma Ne 3 36 60
IIpomexkyTOUHASA aTTeCTALUS - 24 — (60% 40) 40
3auer -
Nzyuaroiiee yTeHne TEKCTA MO 8 12
cnenuansHoctu (1650 neu. 3H./45
MUH.)
O3HaKOMUTEIHHOE YTEHUE TEKCTA 8 12
o cneruanbHocTH (1500 meu.3H./3
— 4 MuH.)
Becena ¢ sx3amMeHaTOpamMu Ha OJIHY U3 8 16
NMPCAJIOKCHHBIX TCM
HUTOTI'O no gucuumninHe 60 100




2 KypC, 3UMHSISI Ceccus

JTan pediTHHIOBOM CHCTEMBI / Henens baua
OueHo4HOeE CpeacTBO
I per Munumym* Maxkcumym**
Texymas arrecranus 36-60% ot 60
MaKCUMyMa
KonrposbHas Touka Ne 4 64
Konmponvnas paboma Ne 4 36 60
IIpomexkyTOUHas aTTeCTALUS - 24 — (60% 40) 40
DK3aMeH -
N3yuaroiee YTeHHE TEKCTA 1O 6 10
cneruaabHocTH (2300 ney. 3H./45
MUH. )
O3HaKOMUTEIBHOE YTEHUE TEKCTA 6 10
o cnernuanbHocTH (1500 meu.3H./3
— 4 MuH.)
Becena mo Bompocam, cBsI3aHHBIM CO 6 10
CIICINAJIBbHOCTHIO U Hay‘-IHOﬁ pa60T0171
CTyJeHTa-MarucTpaHTa.
I[Npesenranus pedepara Mo 6 10
IIPOYMTaHHBIM HaY4YHBIM CTATBHAM I10
CIICLIMAJIBHOCTHU Ha AHTJIAICKOM SI3BIKE
HUTOI'O no aucuuminHe 60 100

* - MuHuMaIbHOE KOJIMYECTBO OalyIoB 3a OLIEHOYHOE CPEICTBO — 3TO KOJMYECTBO OaijioB, HaOpaHHOE
00y4aromuMcsi, IpU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUMTHIBACTCS, B IPOTUBHOM Cilydae 0OyJaromuiics
JOJDKEH JIMKBUIMPOBATh TOSBUBLIYIOCS — AKaJeMHUYECKYIO 3aJ0JDKEHHOCTh 10 TEeKyHled WM
MPOMEKYTOYHOM arTecTannd. MHUHMMalTbHOE KOJUYECTBO OajioB 3a TEKYIIyI0 aTTeCTaluio, B T.U.
OT/EJIbHOE OLICHOYHOE CPEJICTBO B €€ COCTaBe, U IMPOMEKYTOUHYIO arTecTaluio coctasiser 60% ot
COOTBETCTBYIOIIUX MAKCUMAaJIbHBIX OaJlJIOB.



4. TUNTOBBIE KOHTPOJIBHBIE 3AJTAHUSA UJIN UHBIE MATEPUAJIBI, HEOBXO/JIUMBIE
JIJISI ONEHKHW 3HAHWUM, YMEHWUM, HABBIKOB

4.1. Konmponwvnuas paboma

a) TUNOBBIE 3a1aHuUs (BONPOCHI) - 0Opaser:

1. IlepeBenute mpemyIOKEHHBIN TEKCT Ha PYCCKUN fA3BIK C MCIOJNb30BAaHHEM CllOBaps M 3adaite 3-5
KJIFOUEBBIX BOIIPOCOB I10 TEKCTY.

2. IIpounTaiiTe TEKCT U 3aMOTHUTE MPOIYCKU MOIXOSIIMMHU IO CMBICITY (pa3aMH.

3. HquHTaﬁTe TEKCT W PACIOJOXKHUTEC JAaHHBIC IIOCJIIC TEKCTa IMPEAJIOKCHUA B HpaBHHBHOﬁ
IIOCICA0BATCIBHOCTH.

4. ITucpMeHHO 3a/1aiiTe crielnaIbHble BOMPOCH! K MPEII0KEHHUIM.
5. Hanumure pycckue 3KBUBAJICHTHI K MPEJI0KEHHBIM BBIPAKCHHUSIM.
6. Beibepute npaBuiIbHBIA BapHaHT OTBETA U3 MPEATIOKEHHBIX HUXKE.

7. HquHTaﬁTe TEKCT M ONPCACIUTEC, ABIIAIOTCA JH CICAYIOIIUC YTBCPXKACHUA HWCTHHHBIMHU WU
JIOKHBIMU.

8. [TogOepute mpaBuIbHBIC ONPEACICHUS CASAYIOIIMNX MOHATUH.
0) O6pasenr KOHTPOJILHOI PadoOTHI:

KonTpoabnas padora Ne 1 (1 cemectp)

3aganue 1. IIpounraiiTe TEKCT M PACIONOKHUTE AAHHBIE IOCJIE TEKCTAa MPEUIOKEHUS] B MPaBUIbLHOU
[0CJIeI0BATEIbHOCTH.

What is in Nuclear Power?
A Toerris human
B The rest is easy
C The fuel
D Support and opposition
E Bein control
F Why the whole is more than the sum of its parts
G Einstein was right

1

Commercial nuclear power has been around for nearly half a century. In 1956, the reactor at Calder
Hall in north-west England became the first in the world to supply electricity to a national grid. A year
later, in Shippingport, Pennsylvania, the US opened its first commercial plant, while France followed suit
in 1959 and the Soviet Union in 1964. From the start, great claims were made for the industry: it was
going to produce cheap, clean and reliable power. But its critics saw it as costly, polluting, dangerous in
the event of an accident, and closely linked to nuclear proliferation.

2

All nuclear power plants use uranium as fuel. With an atomic number of 92 (the number of protons in
its nuclei), uranium is the heaviest element found in considerable amounts in nature. It's radioactive.

All the uranium on Earth was formed from lighter elements during supernova explosions billions of
years ago. Material from these exploded stars was strewn across space, and eventually some was
incorporated into new stars and their orbiting planets. So nuclear power here on Earth harnesses energy
that has been stored in uranium for more than 4.5 billion years. Uranium is fissile - its atomic nuclei can
be split to release energy. Its most common isotopes are U_p3g and U_yzs.

3

In fission, the nucleus of a heavy element splits and energy is liberated. To trigger the fission of a
uranium nucleus, it must be struck by a neutron. This particle is temporarily absorbed, making the
nucleus unstable. The nucleus then splits to form two smaller nuclei, releasing two or three more
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neutrons in the process. Some of the energy of the nucleus is liberated in the form of the kinetic energy of
the particles and gamma radiation.

Einstein’s famous equation E= mc? expresses this fact. The mass of the initial nucleus and the neutron
that strikes it is greater than that of the split nuclei and released neutrons, because the missing mass was
converted into energy.

4

The fact that one free neutron can lead to the release of two or three makes it possible to extract energy
in useful quantities from this process, because the neutrons released may trigger a chain reaction - they may
collide with other nuclei that in turn split to produce more neutrons, and so on. In a nuclear reactor, the
reaction is controlled so that, on average, one neutron from each fission event leads to the release of
another. If you allow on average more than one neutron from each event to cause further fission, the
neutron flux increases and the power output goes up.

5

So what stops the chain reaction from running out of control? In the reactor core, the rods of natural or
enriched uranium are interspersed with control rods, which regulate the rate of fission by absorbing the
neutrons. These rods can be raised or lowered to keep the release of energy steady. They are made of
neutron-absorbing material, typically boron or cadmium, so when lowered into the core they absorb excess
neutrons and slow down the reaction. Raising them speeds it up. Reactors have a fail-safe design: the rods
automatically drop into place in an emergency, shutting down the reactor as quickly as possible. The
accident at Chernobyl in Ukraine in April 1986 happened during a test in which operators deliberately
ignored and disabled safety mechanisms and withdrew most of the control rods. The core overheated and a
fire broke out, releasing large amounts of radioactive material. More than 9,000 extra deaths from cancer
have since been recorded in the local population.

6

Circulating around the core is a coolant that carries away the heat. Gas-cooled reactors use CO;, as a
coolant. Pressurized reactors use water. After the coolant has been heated in the core of the reactor, it is
pumped through a heat exchanger where it transfers its energy to water, creating high-pressure steam.
The steam is used to turn turbines which drive a generator. This part of a nuclear power station is like
any other thermal electricity-generating station.

3aganue 2. [IucbMeHHO nepeBeANTE MYHKTHI S5 U 6 Ha PYCCKUM SA3bIK C UCIOJIb30BAaHUEM CIIOBApA.

B) ONHCAHME IIKAJIbI OLCHUBAHMA:

Bcero 3a kouTposibHYI0 padoty Ne 1 cTyeHT MarucTpanT MOKeT nmoiay4duTh 30 Gaios.

3ananme 1. 3a kaxapli npaBuIbHBINA 0TBET B 3aganuu 1 BoicTaBnseTcs 2 6aia, Bcero 12 6anioB.
3aganue 2. [IucbMEHHBIN TepeBOJ TEKCTA HA PYCCKHM SI3BIK (C UCIIOIB30BAaHUEM CIIOBaps) OLICHUBAETCS B
18 damnos.

16-18 6a/1;10B BbICTABISIETCS CTY/AEHTY-MarucTpaHTy, €CJIM B BBINIOJIHEHHOM MM II€PEBO/I€ BEPHO NepeiaH
CMBIC HCXOJHOTO TEKCTa W MCIIOJIb30BAHMEM aJIeKBaTHBIX JEKCUYECKHX €IMHUIl U TpaMMaTHYECKUX
KOHCTPYKLIUH; TEKCT nepeBojia 0(OopMIIEH TPaMOTHO.

13-15 6a110B BBICTABIISIETCS CTYICHTY-MaruCTPaHTY, €CJIH B MIEPEBOJIE UMEIOTCS HEKOTOPbIE HETOYHOCTH
B Iepejiaue CMbICIa UCXOTHOTO TEKCTa U / WM HErpyOble TpaMMaTUYECKHE HIIA JIEKCUUECKHUE OITUOKHU, HEe
3aTpyaHSIONINE 00Ilee TOHUMaHNUEe TEKCTa.

10-12 6a/1;10B BBICTABIISICTCS CTYACHTY-MarucTpaHTy, €M B NepeBoje umeroTcs 1-3 rpyObie omuoKu B
neperaye CMbICiia HMCXOJHOTO TEeKCTa W / WIM TpaMMaTHUYeCKUe WM JIEKCUYECKHE OIIMOKH,
3aTpyaHsonre o0liee TOHUMaHUe TeKCTa.

9 6a/1J10B M MeHee BBICTaBIISIETCS CTYJEHTY-MarucTpaHTy, €CJIM EPEeBOJ] BBHIIIOJHEH HE MOJTHOCTHIO U U3
TEKCTa NEPEBOJa HEBO3MOXKHO MOHATH COAECPKAHUE HCXOIHOTO TEKCTA.
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Ikana oneHNBaAHUA

KonTposbHas padora Ne 1
OTJIMYHO XOpOIIIO yJIOBJICTBOPUTEIHHO HEYJIOBJICTBOPUTEILHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 GamioB 42 - 50 35 -41 34 u MmeHee OaioB
KonTpoabHnasi padora Ne 2
OTJINYHO XOpOIIIO yJIOBJICTBOPUTEIBHO HEYJIOBJICTBOPUTEIHHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 6amioB 42 - 50 35-41 34 u meHee 0aJlIoB
KonTpoabHnast padora Ne 3
OTJIMYHO XOpOIIIO yJIOBJICTBOPUTEIBHO HEYJIOBJICTBOPUTEIHHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 G6amioB 42 - 50 35 -41 34 u MmeHee OaioB
KonrpoJsbHas padora Ne 4
OTJIMYHO XOpPOIIIO yJIOBJICTBOPUTEIIHHO HEY/IOBJICTBOPUTEIILHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 6amoB 42 - 50 35-41 34 u meHee OaioB
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dopma 3K3aMeHAIHOHHOTO OHMIeTa

MUHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3OBAHUA POCCUNCKOW ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHalbHBIA HCCHIENOBATENbCKUN ANECPHBIN yHUBepcurer «MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

dwman deneparbHOTO TOCyHapPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YYpPeXXIeHVIs BBICIIIET0 00pa3oBaHIs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITIEPHOM ®U3UKHU U TEXHOJIOTUIA

Hanpasnenue 14.04.01 SinepHas 3HepreTuka u Temiogu3nKa
OOpazoBarenbHas «SlaepHbIe peakTOPbI M YHEPTeTHYECKHE YCTAHOBKID)
porpamMma

Jucuuninmza

3K3AMEHAIIMOHHBIA BUIET N

1. Bompoc nis npoBepku ypoBHsi oOyduennoctu 3HATH
O3HaKOMUTENHHOE YTEHHE OPUTHHAIBHOIO TEKCTa Mo crenmanbHocTd. O0beMm —1500 medaTHbIX 3HaKoB. Bpems
BHIMOJIHEHHS — 3 - 4 MuHYTHL. DOpMa MPOBEPKHU — Tepeiada U3BJICUeHHON HH(OpMAaILY Ha SI3bIKE 00YUYCHUSI.

2. Bompoc ans npoBepku ypoBHs o0ydeHHoctd YMETD
Nzyuaroiiee yTeHNE OPUTHHAIBHOTO TEKCTA MO CIIEIHAIIBHOCTH (C UCTIOJIb30BaHUEM ciioBapsi). O0bem
1650 nevatHbIx 3HaKOB. Bpems BeinonHenus pabotsl — 60 Munyt. @opma IpoBEpKU: Iepeaada
M3BJICUEHHON MH(DOPMAIIH OCYIIECTBIICTCS HA S3bIKE O0YUICHUSI.
3. Bompoc (3amaua/3amganue) juist npoBepku ypoBHs o0yueHHoctd BJIAJIETD

[Ipe3enTanus pedepara 1Mo MPOYUTAHHBIM HAYYHBIM CTaThSIM IO CIICIUATILHOCTH Ha aHTJIMHACKOM SI3BIKE.

CocraBuTenb E.E.Bo3nsakeBuu
(moanuce)

HauvanbHuk otnenenus SouT J.C. Camoxun
(moanuce)

« » 20 T
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Kputepuu u mkaJja oueHMBaHus

Ounenka Kpurepun onenkn
OTIHN4YHO CTylIeHT NOTKEH:
36-40 - IPOAEMOHCTPHUPOBATH TITYOOKOE U POYHOE YCBOCHHUE 3HAHUIM

IPOrpPaMMHOT0 MaTepHaa;

- HCYEpIIbIBAIOIIIE, IOCIEA0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO
U3JIOKUTH TEOPETHUUECKUN MaTepua,

- IPaBWIBHO ()OPMYITUPOBATH OTPECIICHUS;

- IPOJIEMOHCTPUPOBATH YMEHUS CAMOCTOSITENILHOM paboTHI €

JIUTEPaTypou;
- YMETBh CJIeNIaTh BBIBOJIbI 110 M3JIaTa€MOMY MaTepualy.

Xopouio CTyneHT JOKeH:

30-35 - IPOAEMOHCTPUPOBATH JI0CTATOYHO MOJIHOE 3HAHNUE IPOTrPAMMHOI0O
Marepuaa;

- IPOJEMOHCTPUPOBATh 3HAHUE OCHOBHBIX TEOPETUYECKUX ITOHATHH;
JIOCTaTOYHO IOCIEA0BATEIBHO, TPAMOTHO U JIOTHYECKHU CTPOMHO
u3JlaraTb MaTepuall;

- IPOAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHCS B JIMTEPATYPE;

- YMETh CJIeNIaTh I0CTaTOYHO 0OOCHOBAHHBIE BBIBOBI 10 U3/1araeMOMY

MaTepHany.
Y 10BNETBOPUTEIBHO CTyneHT JOMKeH:
24-29 - MPOICMOHCTPUPOBATH OOIIIEE 3HAHUE U3y4aeMOI0 MaTepuaa;

- IOKa3aTh 00IIee BlIaJIeHUE MOHATHIHBIM anmnapaToM JUCIHUILINHBL,
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOU MU3JIaraeMoro

BOIIPOCA;
- 3HATh OCHOBHYIO PEKOMEHIYEMYIO ITPOrpaMMoil yueOHYI0
JUTEpaTypy.

HeynosnerBoputensHo | CTyAeHT I€MOHCTPUPYET:

23 u MeHblle - He3HAHHE 3HAYUTENIbHOM YaCTH MPOTrPaMMHOI0 MaTepuana;

- HE BJIaJICHUE ITOHATUNHBIM alnapaToM JUCLUIIINHBI;

- CYILIIECTBEHHbIE OLUIMOKU NPU M3JI0XKEHUU YUeOHOro MaTepuana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBHUH CO CTPYKTYPOU
U3J1araeMoro BOIIpOca;

- HEYMEHHE JIe1aTh BBIBOJIBI 110 M3J1araéMOMY MaTepHaIy.

MOXHO TOTIOTHUTEIFHO YKa3aTh KPUTEPHUHU U TIKATYy OICHUBAHUS 32 KX IBIH 3JIEMEHT
HK3aMEHAIIMOHHOTO OueTa:

Hamnpuwmep,

Bompoc 1 — 1- 6annos

Bompoc -2 — 10 6ayios

3anaya — 20 6amio

14



®opMa 1151 BOIIPOCOB K IK3aMeHy

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHalbHBIA HCCHIENOBATENbCKUN ANECPHBIN yHUBepcurer «MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEXXIeHVIS BBICIIIETO 00pa3soBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT' U

Hamnpasnenue 14.04.01 SinepHasi JHepreTuKa M TemJI0(U3NKA
ObpazoBatenbHas «SlaepHbIe peaKkTOPbI M JHEPreTHYeCKHE YCTAHOBKHY
nporpamma

JucuuIimmHa

BOIIPOCHI K DK3AMEHY

1. HpI/IMepHHﬁ TCKCT AJI YTCHHA Ha OXBAT COACPIKAHUA
Nuclear Power Plant Safety Features

A nuclear power plant has many “built-in” safety features to make sure that every part and system
in the plant works properly. The uranium fuel is made into ceramic pellets, which are stacked in long,
hollow metal rods. These fuel rods are assembled in bundles to form the reactor core. Fission occurs
within the core, making heat to produce electricity. To control fission and control the amount of heat, the
plant has other long metal rods called control rods, which are lowered into the empty spaces in the core.
These control rods are made of material which absorbs neutrons and so can slow down or stop the fission
process and turn off the reactor. Cooling water is pumped continuously through the core to remove heat
that is used to make electricity. Every plant also has an emergency core cooling system, which pumps
additional cooling water into the core if the regular water supply fails. To make sure no radiation from the
fission process escapes, the entire reactor core and water are sealed inside a large, steel reactor vessel.
This vessel and all the pumps are placed inside a large, steel and concrete dome-shaped building, called
the containment building. It is very strong and made to withstand even earthquakes and tornados, and
further prevents the possible escape of radiation to the environment. All our nuclear power plants have
these safety systems to prevent accidents and protect the public even if an unlikely accident happened.

2. ITpuMepHBIi TEKCT U1 MUCBMEHHOTO0 nepeBoa (1 cemectp):
Why Is Waste a Problem?

The problem with nuclear power plants is not the amount of waste they make, which is quite small
compared with the amount of waste produced by many other industries. The problem is that some nuclear
power plant wastes are radioactive. This means that disposing of the waste requires special care to protect
workers and the public. The way it is disposed of depends on how radioactive the waste is and the half-
life of the waste. Waste that is only slightly radioactive and gives off small amounts of radiation is called
low-level waste. Because it emits only small amounts of radiation, low-level waste is usually sealed in
steel drums and buried at special sites. Drums containing low-level waste are placed in special trenches
and are covered with at least 6 feet of soil. To ensure that the materials remain undisturbed, the trenches
are constantly monitored with devices that can detect radiation. Power plant waste that is very radioactive
is called high-level waste. Fuel that has been removed from the reactor is called spent fuel. The majority
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of high-level waste in a reactor is in this form. This used fuel is highly radioactive, and this radioactivity
produces a lot of heat. Spent fuel from a nuclear power plant is stored near the reactor in a deep pool of
water called the spent fuel pool. During storage, the spent fuel cools down and also begins to lose most of
its radioactivity through radioactive decay. In 3 months the spent fuel will have lost 50 percent of its
radiation, in one year it will have lost about 80 percent, and in 10 years it will have lost 90 percent.
Nevertheless, because some radioactivity remains for thousands of years, the waste must still be carefully
and permanently isolated from the environment.

3. IIpe3enTanus
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dopMa /1 BOIIPOCOB K 3a4eTy

MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3OBAHUSA POCCUNCKOU ®EJEPAIINU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACEpPHBIA YyHUBepcuter « MUDU»

OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -
dwman deneparbHOTO TOCyHapPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOrO YUpPeXXIeHVIs BBICIIIETO 00pasoBaHIs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT' U

Hamnpasnenue 14.04.01 Sinepuasi JHepreTuka M TemJI0pU3NKa

OOpasoBarenbHas «SlaepHble peakTOPhI U IHEPreTHYECKHE YCTAHOBKI
nporpamma

JucuuIimmHa
BOITPOCHI K 3AYETY
1. What is the predominant commercial reactor? And what type does it have.
2. What performs the function of a moderator and a coolant in a light water reactor.
3. Where is steam produced in the BWR?
4. Why is the coolant kept under great pressure in the PWR?
5. What does the CANDU reactor use as the moderator and the coolant?
6. What structure does the CANDU reactor vessel have?
7. What is the Russian version of commercial PWR?
8. What are the differences between the Soviet-designed VVERs and the Western PWRs?
9. What are the principal safety features of The AES-2006 design of VVER reactor?

10. What does RBMK stand for? What does this abbreviation mean? What are its design features?

11. Why the open fuel cycle is also called once-through nuclear cycle?

12. What are the two major problems with the open fuel cycle which make it unsustainable?

13. What does closing the fuel cycle involve?

14. What problems are solved by closing the fuel cycle? What new problems arise?

15. How can breeder reactors make the fuel cycle more sustainable?

16. In what form does most uranium occur? Why cannot uranium-238 be used as the fuel in
conventional thermal reactors?

17. For what purpose was the fast neutron reactor developed?

18. How does a fast reactor differ from a thermal reactor?

19. How does a fast breeder reactor work?

KpuTtepun u mkajna oneHuBaHus

Ounenka Kpurepun onenkn

3auTeHo BeicTaBisieTcss TpuU  COOTBETCTBHM TapamMeTpaM dSK3aMEHAI[MOHHOW
24-40 IIKAJIbI HA YPOBHSX «OTJIUYHO», «XOPOII0», KYAOBICTBOPHTEIHHON.
Hesaureno BeicTaBnsieTcss mpH  COOTBETCTBHMM MapaMeTpaM SK3aMEHAlMOHHON
23 1 MeHbIIIe KBl HA YPOBHE «HEYIOBJICTBOPUTEIILHOY.




MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKON ®EJEPAIIUU
®EJIEPAJIBHOE TOCYJTAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHalbHBIA HCCHIENOBATENbCKUN ANECPHBIN yHUBepcurer «MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

dwman deneparbHOTO TOCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YUPEeXXIeHVIS BBICIIIET0 00pa3soBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT' U

Hamnpasnenue 14.04.01 Sinepuasi JHepreTuka M TemJI0pU3NKa
ObpazoBatenbHas «SlaepHbIe peaKkTOPbI M JHEPreTHYeCKHE YCTAHOBKHY
nporpamma

JucuuIimmHa

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM PadoThl

Tema: Nuclear Power in the Context of Sustainable Development

a) TUNOBBbIE 3a1aHus (BONPOCHI) - o0pa3elr:

1. TIlepeBeauTe MpemyIOKEHHBIN TEKCT Ha PYCCKUN fA3BIK C HCIOJb30BAaHHEM clloBaps U 3ajaite 3-5
KJIFOUEBBIX BOIIPOCOB I10 TEKCTY.

2. IIpounTaiiTe TEKCT U 3aIIOJTHUTE MPOIYCKU MOIXOAAIIMMH 10 CMBICITY (pa3amH.

3. IlpouwTaiiTe TEKCT M PACHOJOXKUTE JaHHBIE IIOCJIE€ TEKCTa MPENJIOKEHUS B IPaBUIBHON
IIOCJIEI0BATEIbHOCTH.

4. ITuceMeHHO 3a/1aiiTe CIENUAIbHBIE BOIPOCHI K NPEATIOKEHUSM.

5. Hammmmure pycckue 3KBUBANIEHTHI K ITPEUIOKEHHBIM BBIPAKEHUSAM.

6. BeiGepuTe npaBUIbHBINA BapuaHT OTBETA U3 NMPEITI0KEHHBIX HIKE.

7. IlpounTaiiTe TEKCT WM OIPEHCINTE, SBISIOTCA JHU CIECAYIOIIUE YTBEPKIACHUS HCTHUHHBIMH WIIU
JIO’KHBIMU.

8. [TogOepuTe mpaBUIBLHBIC ONPEACIICHUS CIEAYIOIINX MTOHATHH.

3aganue 1. [IpounraiiTe TEKCT M PACMONOKHUTE JAHHBIE IMOCIE TEKCTAa MPEUIOKEHHUS] B MPaBUIbLHOU
IIOCIICAOBATCIIbHOCTH.
What is in Nuclear Power?

A Toerris human

B The rest is easy

C The fuel

D Support and opposition

E Be in control

F Why the whole is more than the sum of its parts

G Einstein was right

1

Commercial nuclear power has been around for nearly half a century. In 1956, the reactor at Calder
Hall in north-west England became the first in the world to supply electricity to a national grid. A year
later, in Shippingport, Pennsylvania, the US opened its first commercial plant, while France followed suit
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in 1959 and the Soviet Union in 1964. From the start, great claims were made for the industry: it was
going to produce cheap, clean and reliable power. But its critics saw it as costly, polluting, dangerous in
the event of an accident, and closely linked to nuclear proliferation.

2

All nuclear power plants use uranium as fuel. With an atomic number of 92 (the number of protons in
its nuclei), uranium is the heaviest element found in considerable amounts in nature. It's radioactive.

All the uranium on Earth was formed from lighter elements during supernova explosions billions of
years ago. Material from these exploded stars was strewn across space, and eventually some was
incorporated into new stars and their orbiting planets. So nuclear power here on Earth harnesses energy
that has been stored in uranium for more than 4.5 billion years. Uranium is fissile - its atomic nuclei can
be split to release energy. Its most common isotopes are U_p3g and U.,3s.

3

In fission, the nucleus of a heavy element splits and energy is liberated. To trigger the fission of a
uranium nucleus, it must be struck by a neutron. This particle is temporarily absorbed, making the
nucleus unstable. The nucleus then splits to form two smaller nuclei, releasing two or three more
neutrons in the process. Some of the energy of the nucleus is liberated in the form of the kinetic energy of
the particles and gamma radiation.

Einstein’s famous equation E= mc? expresses this fact. The mass of the initial nucleus and the neutron
that strikes it is greater than that of the split nuclei and released neutrons, because the missing mass was
converted into energy.

4

The fact that one free neutron can lead to the release of two or three makes it possible to extract energy
in useful quantities from this process, because the neutrons released may trigger a chain reaction - they may
collide with other nuclei that in turn split to produce more neutrons, and so on. In a nuclear reactor, the
reaction is controlled so that, on average, one neutron from each fission event leads to the release of
another. If you allow on average more than one neutron from each event to cause further fission, the
neutron flux increases and the power output goes up.

5

So what stops the chain reaction from running out of control? In the reactor core, the rods of natural or
enriched uranium are interspersed with control rods, which regulate the rate of fission by absorbing the
neutrons. These rods can be raised or lowered to keep the release of energy steady. They are made of
neutron-absorbing material, typically boron or cadmium, so when lowered into the core they absorb excess
neutrons and slow down the reaction. Raising them speeds it up. Reactors have a fail-safe design: the rods
automatically drop into place in an emergency, shutting down the reactor as quickly as possible. The
accident at Chernobyl in Ukraine in April 1986 happened during a test in which operators deliberately
ignored and disabled safety mechanisms and withdrew most of the control rods. The core overheated and a
fire broke out, releasing large amounts of radioactive material. More than 9,000 extra deaths from cancer
have since been recorded in the local population.

6
Circulating around the core is a coolant that carries away the heat. Gas-cooled reactors use CO;, as a
coolant. Pressurized reactors use water. After the coolant has been heated in the core of the reactor, it is
pumped through a heat exchanger where it transfers its energy to water, creating high-pressure steam.

The steam is used to turn turbines which drive a generator. This part of a nuclear power station is like
any other thermal electricity-generating station.

3ananue 2. [IuceMeHHO nepeBeIUTe MMyHKTHI 5 U 6 HA pyCCKHM SI3bIK C UCIIOJIB30BAHUEM CIIOBapS.
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Kputepuu u mkaJa oueHuBaHus

Onenka Kpurepun onenkn

OTJIINYHO CTylIeHT NOJKEH:

41-60 - IPOJIEMOHCTPUPOBATH TITYOOKOE U IIPOYHOE YCBOCHUE 3HAHHIMA
IPOrpaMMHOT0 MaTepHaa;
- HCYEpIIBIBAIOIIIE, IOCIEI0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO
U3JIOKUTH TEOPETHUECKUN MaTepua;
- IPaBUJIILHO (POPMYIIMPOBATH ONPEICICHHS;
- IPOJIEMOHCTPUPOBATH YMEHUS CAMOCTOSITENILHOM pabOThI €
JIUTEPaTypou;
- YMETb CJIeNIaTh BBIBOJIBI 110 U3J1ara€MOMYy MaTepuaiy.

Xopomuio CTyneHT JOoKeH:

31-40 - IPOJIEMOHCTPUPOBATH IOCTATOYHO MOJTHOE 3HAHKE IIPOIPAMMHOTO
MaTepuana;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUYECKUX MOHATHIA;
JIOCTATOYHO IMOCJIE0BATENBHO, IPAMOTHO U JIOTUYECKU CTPOIHO
u3Narathb MaTepua,
- MPOICMOHCTPUPOBATh YMEHHE OPUECHTUPOBATHCS B JIUTEPATYPE;
- YMETb CIeNaTh JOCTATOYHO 0OOCHOBAHHBIE BBIBOJIBI 10 H31aracMOMY
MaTepuany.

Y 10BNETBOPUTEIBHO CTyneHT JOMKeH:

21-30 - MPOICMOHCTPUPOBATH OOIIIEe 3HAHUE U3Yy4aeMOT0 MaTepHaa;
- IOKa3aTh 00IIee BlIaJIeHUE MOHATHIHBIM anmnapaToM JUCIUILINHBL,
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOU U3J1araeMoro
BOIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO IPOrpaMMoil yueOHy0
JUTEpaTypy.

HeynosnerBoputensHo | CTyAeHT I€MOHCTPUPYET:

20 1 MeHbIIIEe

- HE3HAHUE 3HAYUTEIBbHOM YaCTU IIPOrpaMMHOI0 MaTepHaa;

- HE BJIaJICHUE NTOHATUNHBIM annaparoM JUCHUTIINHBI;

- CyLIIECTBEHHbIE OLIMOKU MPU U3JI0KEHUU YUeOHOIro MaTepuana;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBHUH CO CTPYKTYPOU
U3J1araeMoro BOIIpoca;

- HEYMEHHE JIeaTh BbIBOJIBI 110 M3J1araéMOMY MaTepHally.
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OdopmiieHne KOMILIEKTA TECTOBBIX 3aIaHU I

MUHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3OBAHUSA POCCUMCKOW ®EJIEPAIIUU
®EJIEPAJIBHOE TOCYJIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJBHOE YUYPEX/JEHUE BBICHIETO OFPA30OBAHHUSA

«HanunoHalbHBIA HCCHIENOBATENbCKUN ANECPHBIN yHUBepcurer «MUDU»
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

dwman deneparbHOTO TOCyHapPCTBEHHOTO aBTOHOMHOTO 00pa3oBaTeIbHOTO YUIPeXXIeHVIs BBICIIIET0 00pasoBaHs
«HaryoHasIbHbIN MccTleoBaTe IbCKU SaepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT' U

Hamnpasnenue 14.04.01 Sinepuasi JHepreTuka M TemJI0pU3NKa
ObpazoBatenbHas «SlaepHbIe peaKkTOPbI M JHEPreTHYEeCKHE YCTAHOBKHY
mporpaMma
JucuuIimmHa

KoMILIeKT TeCTOBBIX 3aJaHUM
Bompoc Ne 1

Choose the correct translation: Kaxxmast kBagpaTHast TEIIOBBIACTAIONIAs COOpKa coepkuT okoio 200
TBDJIOB, IUIOTHO CKPEIUICHHBIX B MATpHIle O€3 BHEIIHEH 000II0UKH.

a. Each of square fuel assemblies contains about 200 fuel roads closely held together in a matrix with no
outer sheath.

b. Each of square fuel assemblies contains about 200 fuel pins closely held together in a matrix with
no outer sheath.

c. Each of square fuel completes contains about 200 fuel pins closely held together in a matrix with no
outer sheath.

Bompoc Ne 2

Choose the correct translation: Bce kitoueBble KOMIOHEHTHI LIEHTPAIM30BAaHHBIX MPOTPaMM JIOJIKHBI
OBbITh pa3paboTaHbl TAKMM 00Pa30M, YTOOBI OHU 00J1a/1aIM BEICOKOM CTENEHbBIO JOCTYIHOCTH, BKIIIOYAst
BO3MOXHOCTH ]Iy6J'II/IpOBaHI/I$[ KHN3HCHHO BAaXHBIX ITOACUCTEM.

a. All key components for centralized applications must be designed so that they have the highest degree
of availability, including redundancy of critical subsystems.

b. All key components for centralized applications must be designed for high availability including the
ability to duplicate vital subsystems.

c. All key components for centralized applications must be designed for high availability, including
redundancy of critical subsystems.
Bompoc Ne 3

Choose the correct translation: Kopryc peakTopa BBITIOJIHEH U3 TYTOILNIABKOTO AUAJICKTPUUECKOTO
MaTepuasa U YCTAaHOBJICH B pE30HATOPE TeHEPaTopa IEKTPOMATHUTHBIX BOJH.

a. The reactor vessel is made of a refractory dielectric material and is disposed in the resonator of
the electromagnetic wave generator.

b. The housing of the reactor is made of a refractory dielectric material and is disposed in the resonator of
the electromagnetic gesture generator.
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c. The reactor vessel is made of a refractory dielectric material and is disposed in the resonator of the
electromagnetic gesture generator.
Bomnpoc Ne 4

Choose the correct translation: bonee HU3kHii ypoBeHb 00OTaIIEHNs TOIIMBA 03HAYAET, UTO B TOTUIMBE
HET N30BITOYHOTO PACHICTUISIOIIETOCS MaTepraIa.

a. The lower fuel enrichment means that overflow fissile material is not available in the fuel.
b. The lower fuel enrichment means that excess fissile material is not available in the fuel.
¢. The lower fuel enrichment means that surfeit fissile material is not available in the fuel.

Bompoc Ne §

Fill the gap with the correct word: Both the and coolant fluids of current CANDU are heavy
water; a possible variant uses light water as the coolant.

a. control road
b. moderator
c. fuel

Bompoc Ne 6

Fill the gap with the correct word: The higher reactor operating temperature, which is permitted by the
gaseous form of the coolant and the good high-temperature characteristics of the core, provides steam
which can be to electrical energy with an efficiency of 39 %, substantially greater than in
a water-cooled reactor.

a. pointed
b. transferred
c. converted

Bonpoc Ne 7

Fill the gap with the correct word: The fuel particle, due to its ceramic coating, is much less susceptible to
than a metal-clad fuel rod.

a. exposing
b. melting
c. explosion

Bompoc Ne 8

Fill the gap with the correct word: For an expanding nuclear system, an important number is the
“doubling time”, the period required to double the of fissile that was initially loaded.

a. magnitude
b. entirety
c. amount

Bompoc Ne 9

Fill the gap with the correct word: Fast reactors currently use mixed plutonium-uranium fuel produced
initially as a from thermal reactors.

a. garbage
b. by-product
c. spin-off

Bompoc Ne 10

Fill the gap with the correct word: In all LMFBR designs, the sodium that cools the IS not used to
raise the steam that drives the turbogenerators.

a. liquid
b. control road
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C. core

Bomnpoc Ne 11
Fill the gap with the correct word: A half-life is the time it takes for half of the nuclei in a sample to

a. decay
b. decline
c. corrupt

Bompoc Ne 12

Fill the gap with the correct form: It is estimated that power generation in the core of a will be
more intense, compared with thermal reactors.

a. external piping
b. fusion devices
c. breeder

Bompoc Ne 13

Fill the gap with the correct form: After passing through the turbogenerator, the steam is condensed and
returned to the reactor as feedwater, thus completing the

a. range
b. cycle
c. bout

Bompoc Ne 14

Maintaining the pressure at about 2500 psi prevents the formation of in the primary system.
a. fume

b. vapor

c. steam
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Kpurepuu onenuBanusi: KonnuecTso npaBUIbHBIX OTBETOB

Ouenka IIkaJua
OTnraHO KonnuecTBo BepHbIX 0TBETOB B MHTepBajue: 91-100%
Xopoio KonnuecTBo BepHbIX 0TBETOB B HHTepBaje: 81-90%
VY nosaerBoputenbHo | KoanuecTBo BepHbIX 0TBETOB B uHTEepBaje: 71-80%
HeynosnerBopurensHo | KonmuecTBo BepHbIX 0TBETOB B HHTepBaie: 61-70%
WIN
3auTeHo KonuyecTtBo BepHbIx 0TBeTOB B MHTEpBajue: /0-100%
HesaureHno KomnnuecTBo BepHBIX OTBETOB B MHTEpBaje: 1-69%
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