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ObsacTh NpUMeHeHust

@onx oueHouynbix cpeactB (POC) — sBusgercs 00s3aTeIbHBIM MPUIOKEHHEM K paboueit
nporpamMMe JUCUMIIIMHBL «VHOCTpaHHBIA s3bIK B cepe NnpodeccHoHaNbHONH KOMMYHMKALUU» U
o0OecrieunBaeT NPOBEPKY OCBOEHHUS IUIAHUPYEMBIX pE3YyJIbTaTOB OOyueHUs (KOMIIETEHIMH U HX
WH/INKAaTOPOB) IIOCPEICTBOM MEPOIPUATUI TEKyIIEeH U IPOMEXYTOUHOM aTTecTaliy 110 JUCLUILUIMHE.

Hesn u 3a1aun PoHIA OLIEHOYHBIX CPEACTB

[Menpto @DoHOa OLCHOYHBIX CPEACTB SBISETCA YCTAHOBJICHUE COOTBETCTBUSL YpPOBHS
HOJArOTOBKM OOyyaromuxcst TpeOoBaHUAM (efepalbHOIO TOCYAapCTBEHHOIO 00pa3oBaTeIbHOIo
CTaHJapTa.

JUid  [OCTMXKEHMs IOCTaBIeHHOW 1enn @DOHIOM OLEHOYHBIX CPEACTB IO AMCLHIIIMHE
«VHOCTpaHHBIi A3bIK B cepe nmpodhecCHoHATEHOW KOMMYHHKAIIMU» PEIIAIOTCS CIEeTYIOIINE 3a/1aun:

— KOHTpOJIb M YIPAaBJIEHHE NPOLECCOM NPHOOpPETeHHUs OOYYAIOUUMUCA 3HAHUM, YMEHMH U
HAaBBIKOB IMPEAYCMOTPCHHLIX B paMKax I[&HHOfI JUCHUIIIINHBI,

— KOHTPOJIb ¥ OLIEHKA CTEIICHW OCBOCHMs KOMIIETCHIIMM NPEAYCMOTPEHHBIX B paMKax JaHHOU
JOUCLIAILIIINHBI,

— obecrieueHue COOTBETCTBUS PE3yJIbTaTOB OOy4YeHMs 3ahaydaMm Oyayuield npodeccnoHaabHON
ACATCIIBHOCTH YC€pPC3 COBCPHICHCTBOBAHHUC TPAAULIMOHHBIX W BHCAPCHHEC HMHHOBAIIMOHHLBIX MCTOIOB
o0yuyeHHst B 00pa30BaTeNIbHBIN NPOLIECC B paMKaxX JaHHOM JTUCIMILIMHBI.



1. TIEPEYEHDb IIVTAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11O

AUCHUIIIMHE, COOTHECEHHBIX C IJTAHUPYEMBIMU PE3YJIbTATAMHU
OCBOEHMUSA OBPA3OBATEJIBHOU ITPOI'PAMMBbI

B pesynbrare ocBoenust OIl MmaructpaTypsl 00y4arOImuiics JOHKEH OBIAETh CIEAYIOMUMU
pe3ysibTaTaMi 00y4YeHHs 0 AUCIUILIUHE:

Koabl HaunmenoBanue Koa u HauMeHOBaHMe HHAUKATOPA JOCTHKEHUSA
KOMIIETEeH i KOMIIETEHIHH KOMIIETEHIIHH
VK-3 Criocoben opraHn3oBBIBATE | 3_yK-3 3HaTh: METOAMKH (GOPMUPOBAHHS
M PYKOBOZUTS paboToii KOMaH/I; MeTO/1bI () ()EKTUBHOTO PYKOBOJACTBA
KOMaH IbI, BRIpaOaThIBas )
KOMAHHYIO CTPATEHIO U1 z;)IJ/IIJJ:;KTI/IBaMI/I, OCHOBHBIE TEOPUH JIUJEPCTBA U
JIOCTHKEHHSI IIOCTABICHHOM PYKOBOACTBA
nenn V-VYK-3 VYmeTs: pazpabaTsiBaTh MIaH
IPYIIOBBIX U OPraHU3alMOHHBIX
KOMMYHUKAIMW MPU MOJTOTOBKE
Y BBIMIOJTHCHUU TIPOEKTa; CHOPMYIUPOBATH
3aJa4y YJeHaM KOMaHJbI I JOCTHXKECHUS
MOCTABIICHHOM 11eJIH; pa3pabaThiBaTh
KOMaH/JHYIO CTPAaTETUI0; IPUMEHSATH
3¢ (heKTHBHBIE CTHIIU PYKOBOJICTBA
KOMAaHJION 71 JOCTH>KEHUS IIOCTaBJICHHOM
e
B-VYK-3 Buagers: ymeHueM aHaau3upoBath,
MIPOEKTUPOBATh U OPTAHU30BbIBAThH
MEKJIMYHOCTHBIE, TPYIIIIOBBIE U
OPraHU3alMOHHbIE KOMMYHHKAILINH B
KOMaHjie 1 JOCTHXKEHUS MOCTaBICHHOMN
LIEJIN; METOAAMH OPTaHU3ALUH U YIIPABIICHUS
KOJIJIEKTUBOM
YK-4 CriocoGeH NpUMeHsITh 3-YK-4 3nars: npaBuiia ¥ 3aKOHOMEPHOCTH JTMYHOU
COBPEMCHHBIC U J€I0BOM YCTHOM U MHUCbMEHHOW KOMMYHUKALINU;
KOMMYHHKATHBHBIC
TEXHOJOTHI, B TOM HHCIIE COBpPEMEHHBIE KOMMYHUKATHBHBIC TEXHOJIOTHH Ha
Ha MHOCTPAHHOM(BIX) PYCCKOM U MHOCTPAHHOM SI3bIKaX; CYIICCTBYIOIIHE
;{3},]1(@(3_)()’ s HpO(l)eCCI/IOHaJ'IBHLIG COOGIIIGCTBB. JJIA
aKaJeMHYECKOTO po(heCCUOHATIBHOTO B3aUMOICHCTRUS
Hpoq’eCCH?HaHBHOFO V-YK-4 YMeTb: mpUMEHATh Ha MIPaKTHKE
B3aMMOZICHUCTBIA KOMMyHI/IKaTI/IBHI)Ie TCXHOJIOTHUHU, METObI U
CITOCOOBI IEJI0OBOr0 OOIEHHUS TSI aKaJeMHUIECKOr0
1 IpO(heCCHOHAILHOTO B3aMMOICHCTBHUS
B-YK-4 Binagersb: METOOMKON MEXKINIHOCTHOT'O
JICIIOBOTO OOIICHUS HA PYCCKOM M UHOCTPAHHOM
SI3BIKAX, C MPUMEHEHHUEM MPOQPECCHOHATBHBIX
SI3BIKOBBIX (hOPM, CPEJICTB M COBPEMEHHBIX
KOMMYHHKATHBHBIX TEXHOJIOTUH
OIIK-3 Crniocoben oopMItATh

pe3ynbTaThl HAYYHO-
HUCCIIEN0BATENbCKOMN
JeITEeILHOCTH B BUJC
cTaTted, JOKIIaJa0B,
Hay4HbIX OTYETOB U
MIPE3EHTALNM C
HCIIOJIb30BaHHUEM CHUCTEM

3-OI1K-3 3HaTh OCHOBHBIE TPeOOBaHUS,
NpEIbSBIIsIEMbIE K 0(DOPMIICHUIO PE3YIIbTATOB
HAYYHO- UCCIIEZI0BATEIILCKOM NeTETbHOCTH;
O0COOEHHOCTH Pa3INYHBIX POpM
MIPEICTaBIICHHS

pe3yIbTaTOB HAYIHO

VY-OIIK-3 YMeTh ncenonb30BaTh CHCTEMBI
KOMIIbIOTEPHON BEPCTKHU M MAKEThl OPUCHBIX




KOMIBIOTEPHOM BEPCTKH | porpaMm yist OPOPMIICHHS PE3YIIbTaTOB

¥ TIAKETOB O(MCHBIX HAay4YHOUCCJIE0BATEIbCKON JEATEIbHOCTH;
HporpaMm 0hOpMIIATH pe3ybTaThl HAYYHO-
HCCJIEIOBATEIBCKOM 1€ATEeIbHOCTH COTJIACHO
CYILIECTBYIOIIUM TPeOOBAaHUSM; IIPEICTABISTh
pe3ynbTaThl HAYYHO UCCIIEA0BATEIbCKOM
JESITEIIBHOCTH B (JOPME YCTHOTO JTOKIIAJIA C
Mpe3eHTAIME OCHOBHBIX PE3yIbTaTOB PabOTHI;
BECTU apIryMEHTUPOBAHHYIO TUCKYCCHUIO
B-OIIK-3 Bnagets HaBBIKaMH O(OPMIICHHS
HAay4YHO TEXHUYECKUX OTYETOB; HABBIKAMHU
o(opMIIeHHS PE3YIbTATOB HAYYHO-
HCCIIEIOBATENLCKOM pabOoThI B BUI€ HAYYHBIX
JTOKJIaJIOB U cTaTeil; HaBbIKaMHu 0(OPMIICHHS U
MpEJICTaBICHUSI IPE3EHTAINI U HAyYHBIX
JTOKJIaJI0B

1.2. Smanut hopmuposanua komnemenyuit 6 npoyecce oceoenus OII marucTpatypsl

KOMIIOHEHTBI KOMITETEHIIMH, KaK TpaBmwiIo, (HOPMHUPYIOTCS TPH H3YYCHUH HECKOJIbKUX
JUCIUIUIMH, & TAaKXKe B HEMAJIOW CTENEHH B Ipolecce MpoxoxjaeHus npaktuk, HUP u Bo Bpems
CcaMOCTOSTENIbHOU paboThl oOydaromnierocs. Bemmonnenne u 3ammra BKP saBisttorcss Bugom ydeOHOM
JeSITeIIbHOCTH, KOTOPBIH 3aBepIlacT mporecc (GOpMUPOBaAHHSI KOMIICTCHITUH.

Oranbl GOopMUPOBAHUS KOMIICTCHIIUN B TIPOIECCE OCBOCHHUS TUCITUTUIAHBI:
- HAYaJBHBIA dTanm — Ha 3TOM JTane (HOPMHUPYIOTCS 3HAHUEBHIE M WHCTPYMCHTAIBHBIC OCHOBBI
KOMIIETEHIIMH, OCBaMBalOTCI OCHOBHBbIE KaTeropuu, (opmupyrorcs 6a3oBbie ymeHUs. CTyneHT
BOCTIPOU3BOUT TEPMUHBI, (DAKTHI, METOIbI, TOHATHS, TIPUHITUIIBI U IPABUIIA; peracT yaeOHbIe 3a1a9u
o o6pasiy;
- OCHOBHOM »Tam — 3HAHWS, YMCHHWS, HaBBIKH, oOeccrieunBaromue (GpopMupoBaHUE KOMIICTCHIIUH,
3HAUUTENBHO BO3PACTAlOT, HO €Ile HE JOCTUTaloT WTOTOBBIX 3HadeHWi. Ha »ToM sTame cryaeHT
OCBAWBACT AaHAJIWTHYECKHE JCHCTBHS C TPEIMETHBIMH 3HAHUSIMH 110 JUCIUIUIMHE, CIIOCOOeH
CaMOCTOSITENILHO peliaTh yuyeOHbIE 3a/1ayl, BHOCS KOPPEKTUBBLI B aNTOPUTM JIEHCTBUM, OCYILECTBISS
KOPPEKIIHIO B X0J1¢ Pa0OTHI, IIEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIC YCIIOBUS,
- 3aBeplIAIOIIMIi dTanm — Ha 3TOM dTamne CTYACHT JOCTHTaeT UTOTOBBIX MOKa3aTelel Mo 3asBICHHON
KOMIIETCHIINH, TO €CTh OCBaWBaeT BeCh HEOOXOAUMBIN 00hEM 3HAHUI, OBIIAJICBACT BCEMH YMECHUSIMH H
HaBbIKaMU B cepe 3asBiIeHHON komrmeTeHIMH. OH cmocoOeH HCIMONIb30BaTh 3TH 3HAHHS, YMEHUS,
HABBIKU TIPU PEIICHUH 3a/1a4 TIOBBIIIICHHOHN CII0)KHOCTH M B HECTaHIAPTHBIX YCIIOBHUSX.

Otanbl  QOpMHUPOBAaHUS KOMIETEHIMH B XOJ€ OCBOSHHUS JAUCHUILIMHBI OTpAXaroTCs B
TeMmatuueckoM riane (cm. PIIT).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIIUAMH U (GOpMaMU KOHTPOJISI HX OCBOEHUS

Ne ni/m KonTponupyemsie pa3aesanl NupnkaTop 10CTHKEHHA HaumeHoBaHue
(TeMbl) THCUMIIHHBI KOMIETEeHLH I OLICHOYHOI'0 CPEACTBA
TeKylLleH 1
NPOMEKYTOYHOH
aTTecTaluu
Texymas arrecranusi, | Kypc, yCTAHOBOYHAs CeCCHA
1. Nuclear Power in the Context of (3-YK-3, ¥V-YK-3, B-YK-3, 3- |Kourposnbnas pabora Ne 1
Sustainable Development VK-4, V-YK-4, B-YK-4, 3-

OIIK-3, V-OIIK-3, B-OIIK-3
ITpomesxyTounas arrectamusi, 1| Kypc, YCTAHOBOYHAS CeCCHsI

3auer 3-YK-3, V-VK-3, B-YK-3, 3- |3aueTnas pabora

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




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

Texkymas atrecrauus, 1 Kypc, SMMHSSA ceccust

Nuclear Power Today: an
Overview of Existing Energy
Technologies

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

Konrtponbnas padora Ne 2

IIpome:kyTouHas aTrecranus, 1 Kypc, 3MMHSSA CeCCHUS

3ayet/

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

3auetHas paboTa

Texkymas arrecramus, 1 Kypc, JJeTHAS ceccusi

Nuclear Power Tomorrow

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

Konrtponbnas padora Ne 3

ITpomexkyTouHas arrectanusi, 1 Kypc, JeTHsIsI CeCCUs

3a4€CT

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

3auetHas paboTa

Tekymas arrecrai

s, 2 KYpC, YCTAHOBOYHAsI CECCHsl

Nuclear Fuel Cycle

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

KonrtponbHas padota Ne 4

Ipome:kyTouHasi aTTecTanusi, 2 Kypc, YCTAHOBOYHAS CECCHUS

OK3aMCH

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

Dk3aMeHanroHHas pabora




2. Onucanne nmoka3areJsieil M KpUTepreB OLEHNBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMUpoBaHMsl, ONMCAHNE HIKAJ OLleHUBAHUS
KoneunsiMu pe3yiibTaTaMu OCBOCHUA IIPOrpaMMbl AUCHHUIUIMHBLI SABJISAIOTCA C(i)OpMHpOBaHHBIe KOTHUTHUBHBIC AOCCKPUIITOPLI «3HATH», «KYMCTb)»,

«BIIAJICTh», PACIIMCAHHBIE TIO OTACIbHBIM KOMIIETEHLIUAM, KOTOpble MpuBeaeHbl B M.1.1. @opMupoBaHue ITHX JECKPUITOPOB MPOUCXOAUT B Mpoliecce

M3y4YeHUS TUCIMILUIMHBI IO 3TalaM B paMKaxX pa3IMyHOro BUIA YIEOHBIX 3aHATUN M CAMOCTOSATEIBHOM PabOTHI.
Brigensitores Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMITIETEHIIMN Ha KaXK/IOM dTane: MOPOroBbId, MPOJABUHYTHINA U BHICOKHIA.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/IIaTudanibuan
onucaHue YPOBHA % LKA/ VI OLEeHKH
OCBOEHMs | IK3aMeHa/3a4yeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uowi komnemenyuil CTyneHT AeMOHCTpUpYET CBOOOAHOE 001aiaHue
cpopmuposarvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHAX: TIOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIbHO IPUHUMATh PELICHUE, 3auTero
OUCYUNTUHDBL pemarpb mpobieMy/3agady TEOPETUIECKOTO WIIN
MPUKIIAJHOTO XapakTepa Ha OCHOBE U3YYEHHBIX
METO/IOB, IPUEMOB, TEXHOJIOTUH
IIpoaBUHYTBIN [IpumeHeHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uovl komnemenyuti yMeHu# B Oonee mupokux | CTYZEHT MOXET JO0Ka3aTh BIIAJICHHUE B/
cpopmuposansl na KOHTEKCTaX  Y4eOHOH ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npoQecCHOHATBHON coOMpaTh, CUCTEMaTH3UPOBATh, aHATU3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNTIUHbBL oOpasiy, OoibIIeil 0Jel | caMOCTOSTENHPHO HAMIEHHBIX TEOPETHUECKUX
CaMOCTOSITEIbHOCTH U | UCTOYHHMKOB U MJUTIOCTPUPOBATH UMU C/
WHUIIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 70-84 Xoporo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosbwrii PenponyktuBHas CryneHt JIeMOHCTPHPYET BJIQJICHUE 65-69 D/Y noBneTBOpUTEIHLHO/
Bce 6uovl komnemenyuti JeSITeNIbHOCTD KOMIIETEHIIMSIMA B CTaHIAPTHBIX CHTYalUsX: 3a4teHo
cghopmuposansvl Ha NOPo208oOM u3JaraeT B Ipejaeax 3aaad Kypca TeOpeTUYeCKH
ypogne U TIPAKTHYECKU KOHTPOIUPYEMBIN MaTepHal. 60-64 E/Mlocpencraenno
/3auTeHo
OTcyTCcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIIETEHIIMH HE C(POPMUPOBAHBHI. 0-59 HeynosnerBopurenbHo/

Huxe noporosoro

CTyaeHT He B COCTOSTHUU MPOJIEMOHCTPUPOBATh 00JIalaHie KOMITIETCHIIMSIMHU B

CTAHAAPTHBIX CUTYyalludX.

Heauteno




OneHnBaHUE Pe3yNbTaTOB OOYUEHHUsSI CTYAEHTOB MO AWCIHILTUHE OCYIIECTBISICTCS MO PETJIAMEHTY
TEKYIIETO KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTallUu.

Kpurepuu oneHnBanusi KOMIETEHUIUNA HAa KaXI0M 3Tare U3y4eHusl TUCUUIITUHBI JJIs KaXKI0T0 BUAA
OIIeHOYHOTO cpeacTBa U npuBoaircs B 1. 4 ®OC. Toroselit ypoBeHb cHOPMUPOBAHHOCTH KOMIIETEHITUN
MpU M3YYEHUU JUCLUUIUIMHBI ompenensercs no tadnune. [Ipu 3Tom cienyeTr moHUMaTh, YTO TpaHULA
MEXIY YPOBHSMHU JJisi KOHKPETHBIX pEe3yJIbTaTOB OCBOCHMSI 00pa3oBaTENbHON MPOrpaMMbl MOXKET
CMEIAThCS.

YpoBeHb chopMUPOBAHHOCTH Texkyuuii KOHTPOJIb IIpomeskyTouHas1 aTTecTALMS
KOMIIETeHIH U
BbICOKH BbICOKMH
BBICOKUI NPOOBUHYMbLUL 8bICOKUU
BbICOKULL NPOOBUHYMbLLL
nopo2osylii 6bICOKUU
BbICOKULL NnOPO20BbILL
MIPOJIBUHYTHII NMPOJABUHYTHIN NPOABHHYTHII
NPOOBUHYMbLUL Nnopo2oswlii
Nnopo2oa8wll NPOOBUHYMbLI
IIOPOTrOBBIN NOPOrOBbIN IOPOrOBbIN
HHSKE TTOPOTOBOTO MOPOroBbIi HHKe TOPOroBOro
HHKe IOPOrOBOr0 -

3. METOAUYECKHE MATEPHUAJIbI, OIIPEJE/BIIOLIMUE ITPOOEAYPbI OIEHUBAHUA
3HAHUMU, YMEHHUMU, HABBIKOB n (HJIN) ONIBITA _ AEATEJbHOCTM,
XAPAKTEPU3YIOIIUX OTAIIBI ®OPMUPOBAHUA KOMIIETEHIIHU

— UWrorosas arrecranus MO IUCHUIUIMHE SBJISETCS MHTErPajbHBIM I10Ka3aTeIeM KayecTBa
TEOPETUYECKHX W TNPAKTUYECKUX 3HAHUNA W HABBIKOB OOYYAIONUXCS MO TUCHHUIUIMHE U
CKJIQJbIBACTCS U3 OLICHOK, IIOJIYUEHHBIX B XOJI€ TEKYIIEH 1 MPOMEKYTOUYHOUN aTTeCTALNH.

— Tekymas arrectanusi B ceMeCTpe IPOBOJAUTCS C I€Nbl0 OOECleYeHuss CBOEBPEMEHHOU
oOpaTHON CBS3W, IS KOPPEKIMH OOYYEHHs, AaKTUBH3AIUA CAMOCTOSITEILHON pPaOOTHI
00y4aroIuxcs.

— IlpomexyTouHas aTrecTalMs MpeJHa3HauyeHa i OOBEKTUBHOIO MOJATBEPKACHUS U
OLICHMBAHMS JIOCTUTHYTBIX PpE3YylbTaTOB OOY4YEHMs] TIOCIE€ 3aBEpUICHHUS] HU3yYEHUs
JUCLUTITUHBL.

— Texymas arrecranus OCyIIECTBIAETCS OJUH Pa3 B CEMECTP:

o koHTposbHas Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcsl B 3J€KTPOHHYIO BEJOMOCTh HE
no3aHee 16 Henmenu ydyeOHOro cemectpa. BxmrouaeT B ceOsi OLEHKY MEpONPUSATHIHA
TEKYIIEro KOHTPOJIS ayJUTOPHOW M CaMOCTOSITENbHOM padoThl 00ydaromierocs Mo
paszzaenam/TeMaM y4eOHON AUCHUIINHGI ¢ 1 1o 16 Henenmo yueOHOro cemecTpa.

— PesynbraThl Tekymieil M IpPOMEKYTOUHOW aTTecTalMM MOABOJATCA IO INKaje OaibHO-
PEUTHHTOBOM CUCTEMBI.

1 Kypc, YCTAHOBOYHAsS CECCHSA

JTan pedTHHIOBOIi cucTeMbI / Henens Baan
OueHovHoe cpeacTBO MuHmMyM™ Maxcumys™*
Texyimasi arTecTanus 36 - 60% ot 60
MaKCcUMyMa

KonTpoJsbHas Touka Ne 1 16

Koumponvnas paboma Ne 1 36 60
IpoMe:kyTOUHASI aTTECTALUS - 24 — (60% 40) 40
3auer -




N3yuaromee yTeHUE TEKCTA 11O 8 12
cnernransHocTH (1650 ned. 3H./45
MUH.)
O3HaKOMUTENBHOE UTEHUE TEKCTa 8 12
o cneruanbHocTH (1500 meu.3H./3
— 4 MuH.)
Becena c sx3amMenaTopamu Ha OJHY U3 8 16
NPCAJIOKCHHBIX TEM
NUTOI'O no gucumiuinHe 60 100
1 Kypc, 3UMHSISI ceccusl
JTan pedTHHIOBOIi cucTEeMBbI / Henens Bann
O1eHOYHOE CPEICTBO Mty Makcmyy*
Texyiasi aTTecTanus 36 - 60% ot 60
MaKCUMyMa
KonTpoJsbHasi Touka Ne 2 32
Konmponvnas paboma No 2 36 60
IIpomexyTOUHas aTTeCTALUS - 24 — (60% 40) 40
3auer -
N3yuaromiee ureHne TEKCTa Mo 8 12
cnenuanbHocTd (1650 med. 30./45
MUH.)
O3HaKOMUTENBHOE YTEHUE TEKCTa 8 12
o crienuanbHOCTH (1500 meu.3n./3
— 4 MuH.)
Becena c sx3amMeHaTopamu Ha OJHY U3 8 16
MPEAJIOKCHHBIX TEM
HUTOI'O no aucumMiinHe 60 100
1 Kypc, JieTHsAA ceccust
JTan pedTHHIOBOIi cucTeMBbI / Henens Bann
O1eHOYHOE CPECTBO MMy Makcmyy*
Tekymasi arTecTanus 36 - 60% ot 60
MaKCUMyMa
KonTpoJsbHasi Touka Ne 3 48
Konumponvnas paboma Ne 3 36 60
IMpomexyTOUHas aTTeCTALUS - 24 — (60% 40) 40
3auer -
N3yuaroiiee yTeHUE TEKCTA MO 8 12
cneruanbHocTH (1650 mey. 3H./45
MUH.)
O3HaKOMUTENBHOE YTEHUE TEKCTA 8 12
no cneruanbHocTH (1500 meu.3H./3
— 4 MuH.)
Becena ¢ sx3ameHaTopaMu Ha OJHY H3 8 16
MNPCAJIOKCHHBIX TCM
HNUTOI'O no gucumMiinHe 60 100




2 Kypc, YCTAHOBOYHAsI CeCCUsl

JTan peTHHTOBO¥ CHCTEMBI / Henens Bana
OuneHo4Hoe cpeacTBo
I per Munumym™* Makcumym**
Texyiasi aTTecTanus 36 - 60% ot 60
MaKCUMyMa
KonTpoJsbHasi Touka Ne 4 64
Koumponvnas paboma Ne 4 36 60
IIpoMesKyTOUHASI ATTECTALHS - 24 — (60% 40) 40
DK3aMeH -
N3ydaroriee 4TeHrEe TEKCTA 110 6 10
cnernuanbHocTH (2300 ned. 3H./45
MUH. )
O3HaKOMUTEIHHOE YTEHUE TEKCTA 6 10
no cneruanbHocTH (1500 meu.3H./3
— 4 MuH.)
Becena no Bonpocam, CBSI3aHHBIM CO 6 10
CHEHATLHOCTBIO M HAYYHOU paboTOH
CTyJeHTa-MarucTpaHTa.
IMpesenTanus pedepara no 6 10
IIPOYMTAaHHBIM HaYYHBIM CTATBAM I10
CIICHUAJIBHOCTH HaA AHTJIAICKOM SI3BIKE
HNUTOI'O no gucuuiinHe 60 100

* - MUHMMaJIbHOE KOJIMYECTBO OAJIOB 32 OIEHOYHOE CPEJCTBO — ATO KOJUYECTBO OAJJIOB, HAOpaHHOE
00y4aroIuMcsl, P KOTOPOM OLIEHOYHOE CPEACTBO 3aCUUTHIBACTCS, B IPOTUBHOM Cllydae 00Yy4aroNuiics
JOJI’KEH JIMKBUUPOBATH MOSABHUBUIYIOCS AKaJICMHUYCCKYIO 3a10JKECHHOCTDb 1o TGKYIIICf/'I nJin
MPOMEKYTOUHOW arTecTanud. MHUHMMaIbHOE KOJUYECTBO OaJIOB 3a TEKYIIYH AaTTEeCTAalMi0, B T.U.
OTJIETTbHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U IPOMEKYTOUHYIO arTecTainuio cocrasiser 60% ot
COOTBETCTBYIOIINX MaKCUMAJIbHBIX OallIOB.



4. TUTTOBBIE KOHTPOJIBHBIE 3AJIAHUS NJIU UHBIE MATEPHUAJIbL, HEOBXO/IUMBIE
JIJIS1 OIEHKHY 3HAHWUM, YMEHWUM, HABBIKOB

4.1. Konmponvnas paboma

a) TUNOBBIE 3a7aHNsl (BONPOCHI) - 00pa3en:

1. TlepeBemuTe NMpeAJIOKEHHBIM TEKCT HA PYCCKHH S3BIK C HCIIONB30BAaHHUEM CIIOBaps M 3amaite 3-5
KJIFOUEBBIX BOIIPOCOB IO TEKCTY.

2. IlpouuTaiiTe TEKCT U 3aIOJHUTE MPOMYCKH MOIXOASIIMMHI [0 CMBICITY (pazaMu.

3. IlpoumTailTe TEKCT M paCHOJOXKUTE JaHHbIE IIOCIE TEKCTa MPEIIOKEHUS B IPaBUIbHOU
[OCJIEI0BATENBHOCTH.

4. IlucpMeHHO 3a/1aiiTe CrelUaIbHbIE BOIPOCH! K IIPEIIOKEHUAM.

5. Hanumnre pycckue 3KBUBAJIEHTHI K IPEJIOAKEHHBIM BbIPAXKEHUSIM.

6. Beibepute npaBuiibHBIA BapuaHT OTBETA U3 NPEAJIOKEHHBIX HUXKE.

7. IlpouMTaiiTe TEKCT U ONPEICIUTE, SBIAIOTCA JU CIEAYIOIIUE YTBEPKICHUS WMCTUHHBIMM WIIU
JIO’KHBIMH.

8. IlonGepuTe npaBUIbHBIC ONPEACTICHUS CICAYIOIINUX MOHATHH.
0) O0pa3enr KOHTPOJILHOI PadOTHI:

KonTpoabnas padora Ne 1 (1 cemectp)

BaHaHne 1. HpO‘lHT&ﬁTG TCKCT W PACIIOJIOXUTC HAaHHBIC ITOCJIIC TCKCTA IPCIIIOKCHHA B HpaBHHBHOﬁ
IIOCICI0BATCIBHOCTH.

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
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-23g and U.23s.

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. [[MCbEMEHHO NepeBEANTE MTYHKTHI 5 U 6 Ha PYCCKUM SA3BIK C UCIIOJIB30BAHUEM CIIOBApS.

B) ONHCAaHMe IIKAJbI OLlEHUBAHUS:

Bcero 3a koHTponbHYIO paboTy Ne 1 cTyneHT MarucTpanT MOKeT Moay4duTh 30 Gamos.

3apanue 1. 3a KaxabIi npaBrIIbHBINA OTBET B 3aganuu 1 BeicTaBmsieTcs 2 6amia, Bcero 12 6aJioB.
3aganue 2. [IMcbMEHHBIN TEPEBOJ TEKCTA HA PYCCKHH SI3BIK (C UCTIOIB30BAHUEM CIIOBAaps) OLICHUBAETCS B
18 6annoB.

16-18 6a/1.10B BBICTABISIETCSI CTYICHTY-MarucTPaHTy, €CIIM B BHITOJIHEHHOM MM TIEPEBOJIE BEPHO MEpeIaH
CMBICII UCXOJHOIO TEKCTa W HCIIOIb30BAHUEM aJCKBATHBIX JIEKCUYECKUX EIUHULl U IPaMMaTUYECKUX
KOHCTPYKLUI; TEKCT MepeBoia 0OPMIIEH IPaMOTHO.

13-15 6ans10B BBICTABISIETCS CTYACHTY-MaruCTPaHTy, €CIIH B IIEPEBOJIE UMEIOTCSI HEKOTOPBIE HETOUHOCTH
B IIepeiaye CMbIcia UCXOAHOTO TeKCTa U / WM HerpyOble rpaMMaTUYeCKHe WM JIEKCUYECKUE OINOKH, He
3aTpyaHSIONIME 0011lee TOHUMAaHNUE TEKCTa.

10-12 6a/1510B BBICTABIISICTCS CTYACHTY-MaruCTpaHTy, €CIIH B IEepeBoje UMEIOTcs 1-3 rpyOble ommoKy B
nepefaye CMbICIa HCXOJHOTO TEeKCTa M / WM TIpaMMaTH4YecKHe WM JIEKCHYeCKHe OIIMOKH,
3aTpyAHsAoLIME 00l1ee TOHUMaHUEe TEKCTA.

9 6a/1J10B M MeHee BBICTaBJISIETCS CTYJEHTY-MarucTpaHTy, €CJIM NIEPEBOJ] BBIIIOJHEH HE MOJHOCTBIO U U3
TEKCTa EPEBOJIa HEBO3MOXKHO MOHATh COACPKAHUE HCXOTHOTO TEKCTA.
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IIkana oneHNBaHUA

KonTtpoabHas pabora Ne 1
OTJIMYHO XOpOIIIO yJIOBJICTBOPUTEILHO HEY/IOBJICTBOPUTEIIHLHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 6amioB 42 - 50 35-41 34 u meHee 0aJlI0B
KonTtpoJsbHasi pa6ora Ne 2
OTJIMYHO XOpOIIIO yJIOBJICTBOPUTEILHO HEY/IOBJICTBOPUTEIHHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 6amioB 42 - 50 35 -41 34 u MmeHee OaioB
KounrtpoJsbHas padora Ne 3
OTJIMYHO XOpOIIIO yJIOBJICTBOPUTEIHHO HEY/IOBJICTBOPUTEIHLHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 6amioB 42 - 50 35-41 34 u MeHee 0aJlI0B
KonrtpoJsbHas padora Ne 4
OTJIMYHO XOpOIIIO yJIOBJICTBOPUTEIHHO HEY/IOBJICTBOPHUTEIHHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 6amioB 42 - 50 35-41 34 u meHee 0aJlI0B
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®opma 3K3aMeHAIHOHHOTO OUJIeTA

MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3ZOBAHUA POCCUNCKON ®EJEPALIUU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICLIEIO OBPA30OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOM 3HEepPreTUKN -

drman derepaaIbHOTO rocylapcTBEHHOIO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXX IeH s BBICIIEr0 00pa3oBaHMs
«HarnyoHasIbHbIN VcciIenoBaTe IbCKUM siepHbIN yHyBepcuTeT «MUIDVD»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITIEPHOM ®U3UKHU U TEXHOJIOTUIA

Hamnpagnenue 14.04.01 SnepHasi JHepreTuKa M TeMJI0(U3NKA
ObpazoBatenbHas «SIaepHbIe peakTOPbI M JHEPreTHYEeCKHE YCTAHOBKHY
nporpamma

JucuuIuimmHa

3K3AMEHAIIMOHHBIN BUJIET No__

1. Bompoc nis npoBepku ypoBHsi oOyduennoctu 3HATH
O3HaKOMUTENbHOE YTEHHE OPUTHMHAIBHOIO TeKcTa Mo crenuanbHocTh. O6beM —1500 medaTHbIX 3HaKOB. Bpems
BHIMOJIHEHHS — 3 - 4 MuHYTHL. DOopMa MPOBEPKHU — Tiepeiava U3BJICUCHHON HH(OpMAINU Ha SI3bIKE 00YUYCHUSI.

2. Bompoc mns mpoBepku ypoBHs oOyaerHoctn YMETD
N3yyaroniee 4yTeHre OpUTHHAIILHOTO TEKCTA MO CIEeHUATbHOCTH (C UCIONB30BaHuEM ciioBaps). OOobeM
1650 nmevatHbIX 3HaKOB. Bpems BoimonaeHHs paboThl — 60 MuHyT. @OpMa IPOBEPKU: TIepeada
W3BJICYCHHON MH(GOPMAIIUU OCYIECTBIISIETCS Ha s3bIKEe 00yUeHUSI.
3. Bompoc (3amaua/3amganue) 11t npoBepku ypoBHs o0yueHHoctd BJIAJIETH

[Ipe3enTanus pedepara 1Mo MPOYUTAHHBIM HAYYHBIM CTAThSIM IO CIICIUATILHOCTH Ha aHTJIMHCKOM SI3BIKE.

CocraBuTenb E.E.Bo3nsakeBuu
(moanuce)

HauanbHuk otnenenuss SouT J.C. Camoxun
(moanuce)

« » 20 T
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Kputepuu u mkaJia oneHuBaHUs

Ouenka Kpurepum oueHkun
OtiinyHO CTyneHT JOJKeH:
36-40 - MPOJACMOHCTPUPOBATH TITyOOKOE U IPOYHOE YCBOCHUE 3HAHU I

IIPOrPaMMHOr0 MaTepHaa;

- HCYEpIIbIBAIOIIIE, TOCIE0BATEIbHO, TPAMOTHO U JIOTHYECKH CTPOMHO
U3JI0KUTh TEOPETUUECKUN MaTepHa;

- IPaBUWJIbHO (POPMYIUPOBATH OMPECIICHUS;

- IPOAEMOHCTPHUPOBATH YMEHHSI CAMOCTOATEIBHOM paboThI ¢

JIUTEPaTypoi;
- YMETh CJIENIaTh BBIBOJIBI 110 U3JIaraéMOMy MaTepuaiy.

Xoporio CTyIIeHT NOJIKEH:

30-35 - IPOJIEMOHCTPUPOBATH JIOCTATOYHO TIOJTHOE 3HAHWE TIPOTPAMMHOTO
Marepuaa,

- POJICMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETHUECKUX MMOHATUH;
JIOCTATOYHO MOCJIEI0BATEeNIbHO, FPAMOTHO U JIOTUYECKU CTPOITHO
u3JiaraTh MaTepHal;

- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B TUTEPATYPE;

- YMETh ClIeNIaTh JI0CTaTOYHO 0OOCHOBAHHBIE BBHIBO/IBI TI0 U3J1aracMoMy

MaTepHany.
Y 10BIETBOPUTENTHHO CryneHT IoKeH:
24-29 - IPOJIEMOHCTPUPOBATH OOIIIee 3HAHUE N3YYaeMOT0 MaTepuaa;

- II0Ka3aThb 06HI€€ BJIaJICHUC MOHATUUHBIM arrmnapaTomM JUCHUIIINHBI,
- YMCTh CTPOUTH OTBET B COOTBETCTBUU CO Cpr1(TypOI71 n3jaracMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO IPOrpaMMOil yueOHyro
JUTEPATypYy.

HeynosnersopurensHo | CTyeHT IEMOHCTPUPYET:

23 u MeHbllIe - HE3HAHME 3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuaa;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLUIIINHBI;

- CYILIECTBEHHbIE OMNOKY MPU U3JI0KEHUU Y4eOHOTr0 MaTepuana;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31araéMOMY MaTepHally.

MO’KHO TOTOTHUTENHHO YKa3aTh KPUTEPHUU U MIKAITYy OIEHUBAHUS 32 KaXKIbIH JIEMEHT
9K3aMEHAllMOHHOTO Oumiiera:

Hamnpuwmep,

Bompoc 1 — 1- 6annos

Bomnpoc -2 — 10 6annos

3anaya — 20 6amio
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@®opmMma 111 BONIPOCOB K IK3aMeHY

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKOW ®EJEPAIIMU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICLIEIO OBPA30OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOM 3HEepPreTUKN -

drman derepaaIbHOTO rocyIapcTBEHHOI'O aBTOHOMHOT'O 00pa30BaTe/IbHOIO YUpeXKIeHVIs BBICIIIEro 0Opa3oBaHyisd
«HanyoHasIbHbIN MccTIenoBaTe IbCKUM siepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT' U

Hanpasnenue 14.04.01 SinepHasi 3HepreTUKAa M TeMI0(pU3UKA
OOpazoBarenbHas «SlaepHble peaKTOPBI M YHEPTeTHYECKHE YCTAHOBKH
nporpamMma

Jucuunnmza

BOIIPOCHI K DK3AMEHY

1. IIpuMepHBIil TEKCT IS YTEHUS HAa OXBAT COJCPIKAHUS
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. IlpumepHsbIit TEKCT I MUCbMEHHOTO TiepeBoa (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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®opma 17151 BONIPOCOB K 3a4eTy

MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUSA POCCUNCKOU ®EJEPAIINU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICWIEIO OBPA30OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»

OOHMHCKNMI MTHCTUTYT aTOMHOM 3HEepPreTUKN -

drman derepaaIbHOTO rocylapcTBEHHOI'O aBTOHOMHOTO 00pa30BaTeIbHOIO YUpeXXIIeHVIs BBICIIIET0 00pa3oBaHMs
«HanyoHasIbHbIN MccTIenoBaTe IbCKUM siepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT' U

Hanpasnenue 14.04.01 SinepHas 3HepreTuka u Temogu3nKa

OOpazoBarenbHas «SlaepHble peaKTOPBI M YHEPTeTHYECKHE YCTAHOBKH
nporpamMma

Jucuunnmza
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

Ouenka Kpurepun oueHku
3auTeno BricTaBnsiercss Ipu COOTBETCTBMM IapamMeTpaM 3K3aMEHallMOHHOU
24-40

IIKaJIbl HA YPOBHAX «OTJIMYHO», «XOPOIIO0», KyJOBJICTBOPUTCIBHO)).

Hesauteno BricTaBnsiercss mpH  COOTBETCTBMM IapamMeTpaM 3K3aMEHallMOHHON
23 u meHbIe IIKJIbl HA YPOBHE «HEYIOBIETBOPUTEILHON.




MUHHUCTEPCTBO HAYKHU U BBICIIETO OBPA30OBAHUA POCCUMCKOW ®EJEPAIIMU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICLIEIO OBPA30OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOM 3HEepPreTUKN -

drman derepaaIbHOTO rocyIapcTBEHHOI'O aBTOHOMHOT'O 00pa30BaTe/IbHOIO YUpeXKIeHVIs BBICIIIEro 0Opa3oBaHyisd
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Jucuunnmza

KomiuiekT 3agaHuid 1J1s1 KOHTPOJIbLHOM PadoThl

Tema: Nuclear Power in the Context of Sustainable Development

a) TUNOBBbIE 3a1aHus (BONPOCHKI) - o0pa3elr:

1. IlepeBeauTte MpeANOKEHHBIM TEKCT HA PYCCKUH S3BIK C MCIIOJIB30BAHMEM CJOBaps M 3afjaiite 3-5
KJIIOYEBBIX BOIIPOCOB IO TEKCTY.

2. IIpounTaiiTe TEKCT U 3aMOTHUTE MPOIMYCKU MOIXOSIIMMHU MO CMBICITY Qpa3amH.

3. IlpoumTaiiTe TEKCT ¥ PACHOJOXKHUTE JJaHHBIC TIIOCIAE TEKCTa TPEIJIOKEHUs B TPABWIBHOU
MOCJIE0OBATEIBHOCTH.

4. TlucpbmeHHO 3a7aiiTe CHEIMaTbHBIE BOMPOCHI K MPEIJIOKESHUSIM.

5. Hanmmmure pycckue 3KBUBAJICHTHI K IIPEIJIOKEHHBIM BBIPAKECHUSAM.

6. BriOepuTe npaBMIIbHBIN BapUaHT OTBETA U3 MPEIOKEHHBIX HUKE.

7. llpounTailTe TEKCT W OINpPEAEIUTEe, SABJISAIOTCS JHU CIEAYIOLIME YTBEPKICHUS HCTUHHBIMUA WIIH
JIOKHBIMU.

8. IlonOepuTe MpaBUIBHBIC OTPEACIICHUS CICTYIOIINUX OHATHH.

3a/1a}me 1. HquHTaﬁTe TCKCT W PACIIOJIOKUTEC HOAHHBIC ITOCJIC TCKCTA IIPCIJIOKCHUA B HpaBHHBHOﬁ
II0CJICIOBATCIIbHOCTH.
What is in Nuclear Power?

A To err is 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-»3g and U.2zs.

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 £= 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.

33[!3]-[1/16 2. [InceMeHHO MEPCBCAUTEC IMYHKTBI 5u 6mHa pYCCKI/II‘;I A3BIK C UCITIOJIB30BAHUCM CJIOBAPA.
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Kputepuu u mkaJia oneHuBaHUs

Ounenka Kpurepum oueHkn

OTtiinyHO CTyneHT JOoJKeH:

41-60 - MPOACMOHCTPUPOBATh TITyOOKOE U IPOYHOE YCBOCHUE 3HAHU I
IPOrPaMMHOTO MaTepHalIa;
- HCYEpIIbIBAIOIIIE, TOCIE0BATEIbHO, TPAMOTHO U JIOTUYECKU CTPOITHO
U3JIOKUTH TEOPETHUCCKUN MaTepHa;
- IpaBUWJIbHO (POPMYIUPOBATH OMPECIICHUS;
- IPOJIEMOHCTPUPOBATH YMEHUSI CAMOCTOSITEIILHON pabOTHI ¢
JIUTEPaTypOi;
- YMETh CJIeNIaTh BEIBOJIBI 110 U3JIaraéMoOMy MaTepuaiy.

Xoporio CTyIIeHT NOJIKEH:

31-40 - IPOJIEMOHCTPUPOBATH JOCTATOYHO TIOJHOE 3HAHKE IPOTPAMMHOTO
MaTepuana;
- IPOJIEMOHCTPUPOBATH 3HAHUE OCHOBHBIX TEOPETUUCCKUX MTOHSITHIA,
JIOCTATOYHO MOCJIEI0BATENbHO, TPAMOTHO U JIOTUYECKU CTPOITHO
U3JIaraTh MaTepual;
- IPOJIEMOHCTPUPOBATH YMEHUE OPUEHTUPOBATHCS B TUTEPATYPE;
- YMETh CIIeNIaTh JOCTATOYHO 0OOCHOBAHHBIC BBIBOJIBI ITO H3JIATAEMOMY
MaTepuany.

Y 10BJIETBOPUTENHHO CTyIeHT JOKEH:

21-30 - IPOJIEMOHCTPUPOBATH 00IlIee 3HAHNE U3Y4aeMOr0 MaTepuaa;
- TOKa3aTh 00IIee BIIAICHUE MOHATHIHBIM allapaToM JUCITUTLINHBI,
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH H371araeMoro
BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIyeMYIO IPOrpaMMoil yueOHYyI0
JUTEPATypYy.

HeynosnerBopurensto | CTyeHT I€MOHCTPUPYET:

20 1 MeHBbIIIEe

- HE3HAHNE 3HAYNTEIIbHOM YacTH IPOrpaMMHOIO MaTepHala;

- HE BJIaJICHUE MTOHATUNHBIM alnapaToM JUCLHUIIINHBI;

- CYILIECTBEHHbIE OINOKY MPU U3JI0KEHUU Y4eOHOTro MaTepuana;
- HEYyMEHHE CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYPOU
M3JIaraeMoro BOIIPOCa;

- HEYMEHHE JIe1aTh BbIBOJBI 110 U31ara€MOMY MaTepHally.
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OdopmiteHne KOMILIEKTA TECTOBBIX 3aIaHU I

MUHHUCTEPCTBO HAYKHU 1 BBICIIETO OBPA3OBAHUA POCCUNCKOU ®EJEPALINU
®EJEPAJIBHOE FOCY/IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJEHUE BBICLIEIO OBPA30OBAHUS

«HaumoHanpHBIH HCCIENOBATENbCKUNU AACPHBIA YyHUBepcuTeT « MUDU»
OOHMHCKNMI MTHCTUTYT aTOMHOM 3HEepPreTUKN -

drman derepaaIbHOTO rocylapcTBEHHOIO aBTOHOMHOTO 00pa30BaTeIbHOTO yUpeXX IeH s BBICIIEr0 00pa3oBaHMs
«HanyoHasIbHbIN MccTIenoBaTe IbCKUM siepHbI yHVBepcuTeT «MUDV»

(IATD HVISTY MU®W)

OTJIEJEHUE AJEPHON ®U3UKHU U TEXHOJIOT' U

Hanpasnenue 14.04.01 SinepHas 3HepreTuka u Temogu3nKa
OOpazoBarenbHas «SlaepHble peaKTOPBI M YHEPTeTHYECKHE YCTAHOBKH
nporpamma
Jucuunnmza

KoMmiekT TecTOBbIX 3a1aHUI
Bompoc Ne 1

Choose the correct translation: Kaxmast kBajipaTHasi TEIUIOBBIIAESIONIAs COOpKa COAEPKUT 0Koj10 200
TB3JIOB, IJIOTHO CKPEIUICHHBIX B MAaTPHIlC 0€3 BHEITHEH 000I0UYKH.

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 kiroueBble KOMIOHEHTHI IIEHTPATU30BAHHBIX MPOTPAMM JIOJKHBI
OBITH pa3padOTaHbl TAKMUM 00pa30oM, UTOOBI OHU 00J1a/1alTi BEICOKOM CTETIEHBIO TOCTYITHOCTH, BKITIOUAs
BO3MOYXHOCTh TyOJIUPOBAHUS KU3HEHHO BAKHBIX MOJICUCTEM.

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 peakropa BbIIOIHEH U3 TYrOIUIABKOTO AUAIEKTPUIECKOTO
MaTepHala 1 yCTAaHOBJIEH B PE30HATOPE FeHEpaTopa 3JIEKTPOMArHUTHBIX BOJIH.

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 HU3KkHI ypOBEHb 00OTAIICHHS TOTUIMBA 03HAYAET, YTO B TOTUIUBE
HET U30BITOYHOTO PACHICTUISIONIETOCs MaTepHrara.

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.
c. 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

Bomnpoc 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

Bompoc 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: KonnuecTBo NpaBUIbHBIX OTBETOB

Onenka HIkana
OTnr4HO KonnuecTBo BepHbIX 0TBeTOB B HHTEpBaje: 91-100%
Xopomo KonnuecTBo BepHbIX 0TBETOB B HHTepBaje: 81-90%
VY noenerBoputenbHo | KonnuecTBo BepHbIX 0TBETOB B HTEpBaje: 71-80%
HeynosnerBopurensHo | KonnuecTBo BepHbIX 0TBETOB B HHTepBaie: 61-70%
WIH
3auTeHo KonuyecTBo BepHbIX 0TBeTOB B MHTEpBajue: 70-100%
Hesaureno KomnnuecTBo BepHBIX OTBETOB B MHTEpBaje: 1-69%
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