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O0J1acTh NpMEHeHHUs

@®onp oueHouyHbix cpeactB (POC) — sBusercs 00sg3aTeNbHBIM MPHIOKEHHEM K paboueii
IIporpaMMe AMCHMIUIMHBL «/IHOCTpaHHBIN s3bIK B cdepe Npo(ecCHOHAIBLHON KOMMYHUKALUN» U
o0ecrieynBaeT MPOBEPKY OCBOCHUS IUIAHHUPYEMBIX DPE3YJIbTAaTOB OOy4YeHHs (KOMIETCHIMH U UX
MHMKATOPOB) NMOCPEICTBOM MEPOIIPUATHI TEKYIIEH U IPOMEKYTOUHOM aTTEeCTallU 110 TUCHUIUINHE.

ey 1 3agaun poHAA OLEHOYHBIX CPEACTB

Hempto @oHAAa OLUEHOYHBIX CPEACTB SBISACTCS YCTAaHOBJICHHE COOTBETCTBHUS yPOBHSA
MOJATOTOBKH OOy4arommxcs TpeOoBaHHsAM (eaepasbHOrO0 TOCYIapCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa.

I[J'If{ JOCTHIXKCHUA MOCTaBJICHHOMN neiaun q)OHI[OM OLCHOYHBIX CpCACTB 110 JUCHHUIIIIMHE
«MHOCTpaHHBIN 3BIK B chepe mpodeccuoHanIbHOM KOMMYHUKAIIMUY PELIAIOTCs CIEAYIOINE 3aJauH:

— KOHTpOJIb M YIpPAaBJIEHHE MPOIECCOM MPUOOPETeHUs OOYJaIOUIMMUCS 3HAHWH, YMEHUH H
HAaBBIKOB IMPEAYCMOTPCHHLBIX B paMKax I[aHHOﬁ JUCIIUIIINHBI,

— KOHTPOJIb U OLCHKA CTCIICHU OCBOCHUA KOMHGTGHHI/II\/JI NpeaAyCMOTPCHHBIX B paMKax HaHHOﬁ
JUCHUILINHBI,

— o0ecrieueHne COOTBETCTBUS Pe3yJabTaTOB OOydeHHs 3ajadaMm Oynyieil npogdecCHoHaIbHOM
ACATCIIBHOCTH 4Y€PE3 COBEPIICHCTBOBAHWEC TPAAUIMWOHHBIX W BHCAPCHHUE HWHHOBAIIMOHHBIX MCTOI0B
00y4eHHs B 00pa30BaTeIbHBIN MPOIIECC B PAMKaX TaHHOW JUCITUTIIIAHBI.



1. Ilepevenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS M0 JUCHHUILINHE, COOTHECEHHBIX C

IUIAHMPYEeMbIMH Pe3y/JIbTATAMHM 0CBOCHHUSI 00pa30BaTeIbHON MPOrpaMMbl

1.1. B pesymbrate ocBoenuss OIl maructparypsl 0OydaromIMiCs JOJDKEH OBJAJIETh CIEIYIOLUIUMH
€3yJabTaTaM 00Y4eHHUs 10 AUCIUILIIHE:

Konnl
KOMIETEHIINN

Haumenopanue KOMIICTCHIIN

Ko n nHaumenoBaunue
VMHJIUKATOPa JOCTHXKEHUS KOMIIETCHIIUU

VK-3

Crioco0OeH OpraHn30BEIBATh U
PYKOBOJIUTH pabOTON KOMAaH/IBI,
BbIpa0aThIBasi KOMaHTHYIO
CTpPATETHIO JIISl TOCTHKCHUS
MTOCTABJIEHHOM LENU

3-VK-3 3Hate: MeToauKu
(GopMUpOBaHUS KOMaH; METObI
3(pPEKTUBHOTO PYKOBOJICTBA
KOJUIEKTUBAMU; OCHOBHbIE TEOPUU
JUIEPCTBA U CTUIIM PYKOBOJICTBA Y -
VK-3 Ymers: pazpabaTeiBaTh M1aH
TPYNIOBBIX U OPraHU3aMOHHBIX
KOMMYHHUKAIIMH pU TOJArOTOBKE U
BBITIOJIHEHUH NTPOEKTA;
chopmMyIupOBaTh 3a/1a4u WiCHaM
KOMaH/Ibl JJIs1 JOCTHXKEHHUS
MOCTABJIEHHOM 11e/1M; pa3pabaThIBaTh
KOMaHJHYI0 CTpaTeTUI0; MIPUMEHSATh
3¢ (deKTUBHBIE CTHIIN PYKOBOJACTBA
KOMAaHJION IS TOCTIKEHUS
IIOCTaBJIECHHOHU 1IEJIN

B-VK-3 Brnagets: ymenuem
aHAJIM3UPOBATH, IPOEKTUPOBATH U
OPraHU30BBIBATH MEXJINYHOCTHBIE,
IpYIIOBBIE U OPraHU3ALMOHHBIE
KOMMYHHKAIIMM B KOMaHJIE JUIs
JOCTH>KEHUS TIOCTABJICHHOM LIENH;

VYK-4

CrniocoOeH IpUMEHSITh COBPEMECHHBIC
KOMMYHHKATUBHBIC TEXHOJIOTUH, B
TOM YHCJIC Ha HHOCTPAHHOM(BIX)
si3bIke(ax), JUIsl aKaJeMUIECKOTO 1
po(eCCUOHATBHOTO
B3aUMOJICHCTBHS

3-YK-4 3nath: npaBuia u
3aKOHOMEPHOCTH JIMYHOU U JIETIOBOM
YCTHOU M MUCbMEHHON KOMMYHUKAIIUH;
COBPEMEHHBIE KOMMYHHUKATUBHBIE
TEXHOJIOTUH Ha PYCCKOM U
MHOCTPAHHOM SI3bIKaX; CYIIECTBYIOLINE
npodecCuoHaAIBHBIC COOOIIECTBA IS
poeCCHOHAIIBHOTO B3aUMOCHCTBUS
V-VK-4 YMmeTb: npuMeHsITh Ha
MIPaKTUKE KOMMYHUKaTUBHbBIE
TEXHOJIOTHH, METOABI M CIIOCOOBI
JICJIOBOT'O OOIICHHS IS
aKaJIEMUUYECKOTO M MPO(HeCCHOHATBLHOTO
B3aMMOICHCTBUS

B-YK-4 Bnaneth: MeToIUKOM
MEKJIMYHOCTHOTO JIEJIOBOTO OOIIEHUS
Ha PYCCKOM M MHOCTPAHHOM SI3bIKaXx, C
MPUMEHEHHEM PO (HEeCCUOHATBFHBIX
S3BIKOBBIX (DOPM, CpPENICTB U
COBPEMEHHBIX KOMMYHUKATUBHBIX
TEXHOJIOT U




OIlK-3 Criocob6eH opopMIIATh Pe3ynbTaThI 3-OI1K-3 3HaTh OCHOBHBIE TPEOOBaHUS,

Hay4yHO-MCCJIE0BATEIbCKON npeabsaBisieMble K 0(pOpMIICHUIO
JESITEIbHOCTH B BUJIE CTaTEH, pE3yJIbTaTOB HAYYHO-

JIOKJIaJIOB, HAYYHBIX OTYETOB U HCCJIEI0BATENBCKOMN AEATEIbHOCTH;
MIPE3EHTALMM C UCIIOJIb30BAHUEM 0COOEHHOCTH pa3IMYHBIX (HopM
CUCTEM KOMIIbIOTEPHOI BEPCTKU U IIPEJICTaBICHUs PE3YIbTaTOB HAYUHO-
MaKeTOB O(PUCHBIX TPOTPAMM V-OIIK-3 YMeTb UCIONIB30BaTh

CUCTEMBI KOMITBIOTEPHON BEPCTKH H
MaKeThl O(OMCHBIX TPOTPaAMM ISt
ohopMIIeHHS pe3yIbTaTOB HAyYHO-
UCCIIEIOBATENLCKOM JIEATEIbHOCTH;
0(pOpMIIATH pe3yabTaThl HAYYHO-
UCCIIETIOBATEILCKOM AEATEIbHOCTH
COTJIACHO CYIIECTBYIOIUM
TpeOOBaHUSAM; TIPECTABIIATH
pe3yNIbTaThl HAYYIHO-
HCCIIEI0BATENIBCKOM IEATEIBHOCTH B
dbopme yCTHOTO J0KIaa ¢
Mpe3eHTAIMEeH OCHOBHBIX PE3y/IbTaTOB
paboThI; BECTU apryMEHTHPOBAHHYIO
JICKYCCHIO

B-OIIK-3 Bnanets HaBEIKAMH
0(hOpMIICHHS] HAY9HO- TEXHUYECKUX
OTYETOB; HABBIKAMH O(OPMIICHHUS
pe3yabTaTOB HAYYHO-
HCCJIEIOBATENbCKON pabOThI B BUJIE
HAy4YHBIX JTOKJIA/IOB U CTaTel;
HaBbIKaMU 0(QOpMIICHUS U
MPEJICTaBICHUS MTPE3EHTAIUH U
HAy4YHBIX JI0KJIa/I0B

1.2. Dmanwt popmuposanus komnemenyuit 6 npoyecce oceoenus OII marucTparypbl

KoMIOHEHTBl KOMITETeHIIMM, Kak TMpaBuUiio, (GOPMHUPYIOTCS TIPH HM3YYCHHH HECKOJIBKUX
JTUCIUILINH, a Tak)Ke B HEMaJOW CTENEHH B Ipolecce MpoxokaeHusi npaktuk, HUP u Bo Bpems
caMOCTOSTENbHOU paboThl oOydaromierocs. Beimonnenne u 3ammura BKP sBisitorcs Bugom yueOHO#M
NESATEIBHOCTH, KOTOPBIN 3aBepIIacT mporecc GoOpPMUPOBAHKSI KOMIIETECHITUH.

Orarbl GOPMUPOBAHKS KOMIIETEHIIUU B MTPOIIECCE OCBOCHUS TUCIUTIINHBI:
- HAYAJbHBIH 3Tall — Ha ATOM JTane (OPMUPYIOTCS 3HAHHEBBIE U HHCTPYMEHTAIbHBIE OCHOBBI
KOMIIETEHIIMH, OCBAaWBAaIOTCS OCHOBHBbIE KaTeropuu, (opmupyrorcs O6a3oBbie ymeHus. CTyneHT
BOCITPOU3BOIUT TEPMUHBI, (PAKTHI, METOIbI, IOHATHS, IPUHIUIBI U MPABUIIA; peliaeT yueOHbIe 3a1a4u
o oopasiy;
- OCHOBHOIl d>Tam — 3HaHUS, YMEHHUS, HaBBIKH, oOecrneunBaronue (GpopMupoBaHHE KOMIETECHIINU,
3HAQUUTENIbHO BO3pACTalOT, HO €UI€ HE JOCTUralT MTOrOBBIX 3HaueHWil. Ha 3ToM 3Tame cryneHTt
OCBaMBaeT aHAJUTHYECKHWE MACUCTBHS C MPEIMETHHIMH 3HAaHUSMU TIO JUCHMIUIUHE, CIIOCOOEH
CaMOCTOSITENILHO peliaTh y4yeOHbIE 3a/laui, BHOCS KOPPEKTUBBI B aITOPUTM JIEHCTBHUM, OCYILECTBIISSA
KOPPEKIIHMIO B X0/1€ pabOThI, MEPEHOCUT 3HAHUS U YMEHHS Ha HOBBIE YCIIOBUS;
- 3aBepIIAIIIMIA dTal — HA 3TOM 3Tare CTYAEHT JOCTUraeT UTOTOBBIX TMOKAa3aTeNel Mo 3asiBJICHHOMN
KOMIIETEHITNH, TO €CTh OCBAaMBAET BECh HEOOXOAMMBIN 00BEM 3HAHUH, OBIAZEBACT BCEMH YMEHUSMU U
HaBbIKaMU B cdepe 3asBIeHHON komreTeHIMH. OH CIOCOOEH MCIONBb30BaTh 3THU 3HAHUS, YMEHUS,
HaBBIKHU MPU PEIICHUH 3a]]a4 MOBBIIIIEHHOMW CJI0KHOCTU U B HECTAHJAPTHBIX YCIOBUSX.

Oranel  GOPMHUPOBAHUS KOMIETCHIIMA B XOJE€ OCBOEHUS MAWCIMIUIMHBI OTPAKAIOTCS B
temaTudeckom 1iane (cm. PIIJT).



1.3. CBs13b Mexkay popMupyeMbIMU KOMIIETEHIUAMH ¥ (OPMAMU KOHTPOJIS X OCBOEHUS

YK-3

Ne n/m KonTposupyemsie pa3aenanl HNuaukarop pocTHxKEeHUs HaunmeHnoBanue
(TeMbl) TUCUUNINHBI KOMIETEeHIHH OIIEHOYHOI0 CPeACTBA
TeKylei u
NPOMEKYTOYHOH
aTTecTalum
Texkymas arrectanus, | cemectp
1. Nuclear Power in the Context of |YK-4 Konrponshas pabora Ne 1
Sustainable Development
IIpomexyTouHas arTectanus, | cemectp
3aver | |VK-4 [3auetnas paGora
Tekymas arrecranus, |1 cemectp
2. Nuclear Power Today: an YK-3 Konrponbhas paora Ne 2
Overview of Existing Energy yK-4
Technologies
IIpomesxyTounas arrectauus, || cemectp
3auer/ VK-3 3adeTHas paboTa
YK-4
Texymas arrecranus, |11 cemectp
3 Nuclear Power Tomorrow  |OIIK-3 KontponbsHas padora Ne 3
YK-4
IIpome:xxkyTouHas artectamus, |11 cemecTp
3ayer OIIK-3 3adeTHas paboTa
YK-4
Texymas arrecranus, |V cemectp
4 Nuclear Fuel Cycle YK-4 Kontponrsaas padora Ne 4
IIpomesxyTouHas arrecrauus, |V cemectp
JK3aMeH OIIK-3 DK3aMeHaNroHHas paboTa
YK-4




2. Onucanue moka3arejei u KPUTEPUEB OLICHUBaAHUSA KOMHeTeHIII/Iﬁ Ha Pa3sjiMYHBIX 3Talax ux (l)OpMI/Ip()BaHI/Iﬂ, OIIMCAaHHuE IIKAJI OLICHUBAaHUA
KoneunsiMu pe3yibTaTaMH OCBOCHUA IMPOrpaMMbl AUCHUILIMHBI ABJIAIOTCS C(l)OpMI/IpOBaHHBIe KOTHUTUBHBIC JCCKPUIITOPBLI «3HATbH», «YMCTb)»,
«BJIAACTb», PACIIMCAHHBIC MO OTACJIbHBIM KOMIICTCHIHAM, KOTOPBIC IIPHUBCIACHLI B m1.1. q)OpMI/IpOBaHI/IC 9THUX ACCKPUITOPOB HNPOUCXOIUT B IMPOLIECCC

M3yUYeHHsI TUCIUILUIMHEI 110 dTaraM B paMKax Pa3IMYHOTO BUIA YI€OHBIX 3aHATHI U CAMOCTOSATEILHON PabOTHI.
Boiaensitorcs Tpu ypoBHS ¢(hOPMHUPOBAHHOCTH KOMIIETEHIIMN Ha Ka)KJIOM dTalle: OPOroBbIi, IPOJIBUHYTHIN U BBICOKUH.

YpoBHHu CoaepikaresibHOe OcHOBHBIC IPU3HAKHU BbIJEJICHUS YPOBHA BPC, ECTS/IIaTuéanabnas
onucaHue ypoBHA % HIKAJIA /151 OHEeHKHU
OCBOEHMs | IK3aMeHa/3aveTa
Boicoxkuii TBopueckas 1eATeNbHOCTb | Bruouaem Hudxcecmosujuil ypogeHb.
Bce 6uowt komnemenyuii CryneHT 1eMOHCTpUpYyeT cBOOOHOE 00 aHue
cghopmuposansl Ha 8b1ICOKOM KOMIIETEHIIMSIMH, CIIOCOOCH IPUMEHHTD UX B A
VPOBHE 8 COOMBEMCMBUU C HECTaHJAPTHBIX CUTYAIHUSAX: TIOKA3bIBACT 90-100 Otimtio/
yensamu u 3a0avamu YMEHHUE CaMOCTOSITEITFHO IPUHIMATh PEIICHUE, 3auTeno
OUCYUNTUHDBL pemaTh po0emMy/3aaady TEOPETUUECKOTO WITH
MIPUKJIATHOTO XapaKTepa Ha OCHOBE M3YYEHHBIX
METO/IOB, IPUEMOB, TEXHOJIOT Ui
IIpoaBuHYTHII [IpumeHnenne 3HaHWW W | Brarouaem Hudcecmosawjull ypogeHs.
Bce 6uovt komnemenyuii ymeHuil B Oojyiee mupokux | CTyAEHT MOXET J0Ka3aTh BIIaJIcHUE B/
cghopmuposansl Ha KOHTEKCTaX y4eOHOM M | KOMIETEHIMSIMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHpb XOpoIIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHO M coOuparb, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmauu ¢ yeusimu u NEeSITeNIbHOCTH, HEXENIU MO | U TPaMOTHO MCIIOJIb30BaTh UH()OPMALIUIO U3
3a0ayamu OUCYUNIUHbBL oOpasity, Oosbllell Joyiel | cCaMOCTOSITENIbHO HAWICHHBIX TEOPETUYECKUX
CaMOCTOSITEIbHOCTH U | UICTOYHUKOB U WUTIOCTPUPOBATH UMHU C/
UHUIUATHBBI TEOPETUYECKHE MOT0KEHHS UITU 000CHOBBIBATD 70-84 Xoporo/
MPAKTUKY IPUMEHEHHUS. 3a4TeHO
IToporoBwrii PenponykrtuBHas Crynent JEMOHCTPUPYET BJIaJICHUE 65-69 D/Y noBaeTBopHTEIBHO/
Bce 6uovr komnemenyuti JEeSITENbHOCTD KOMIIETEHIIMSIMU B CTaHJAPTHBIX CHTYalHsIX: 3auTeHo
cghopmuposamnsl Ha NOPO2OBOM u3NaraeT B Impejeiax 3aaad Kypca TEOPEeTUUECKH
yposHe U TIPAKTUYECKU KOHTPOJIUPYEMBIH MaTepHall. 60-64 E/Mlocpencreento
/3auTeHo
Hwuke nmoporosoro OTcyTcTBHE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIIETEHIIMU HE C(hOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyIeHT He B COCTOSIHUU MPOJIEMOHCTPUPOBATh 00JIalaHue KOMIIETCHIIUSAMH B Heauteno
CTaHJIAPTHBIX CUTYaIUAX.




OneHuBaHue pe3ysbTaToB 00yUEHUS! CTYJEHTOB 10 AUCLUILIMHE OCYLIECTBIISIETCS 110 PETJIAMEHTY
TEKYIIEr0 KOHTPOJIS U IPOMEKYTOYHON aTTEeCTaLlUU.

Kpurepuu onieHuBaHNs KOMIIETEHIUN HA Ka)KJIOM JTale U3Y4eHUS JUCLUIIIMHBL U1 KaXKI0T0 BUJIA
OILIEHOYHOTO cpezcTBa U npuBoaates B 1. 4 @OC. UToroslil ypoBeHb ¢(HOPMUPOBAHHOCTH KOMIIETECHINH
IpU WU3YYEHUH AUCHUIUIUHBI ompenensercss no tabmuue. [Ipu 3TOM crenyer moHUMAarh, YTO TpaHUIA
MEXJly YPOBHSMH Ui KOHKPETHBIX pPE3yIbTaTOB OCBOCHHS 0O0pa3oBaTEIbHON MNPOTpaMMbI MOXKET
CMEILATHCS.

YpoBeHb chpopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:kyTouHas arrecranus
KOMIIeTeHIIUH
BbICOKHI1 BbICOKHM I
BBICOKHUI NPOOBUHYMbLLL BbICOKUU
BbICOKUU NPOOBUHYMbLLL
nopo2oebiil BbICOKUU
BbICOKUU nopo2oewiil
MIPOABUHYTHIN NMPOJABUHYTHIN NPOABMHYTHII
NPOOBUHYMbLLL nopo2oe8wiil
nopo2o6wlil NPOOBUHYMbLLL
ITOPOTOBBII MOPOroOBbIN MOPOroOBbIN
HECKE IIOPOTOBOLO MOPOroOBbIN HHIKe IIOPOroBOro
HHKE TTOPOroBOro -

3. MeTroanyeckue MaTepHajbl, ONMpeesiiONIMEe MNPoOUEeAyPhl ONEHWBAHWS 3HAHMIL, YMEHMIi,
HABBIKOB M (WJIH) ONBITA 1EATEIBLHOCTH, XaPAKTEePU3YIOUIUX 3Tanbl GOPMHUPOBAHUS KOMIIETEHIM I

— MHroroBas arrecranus Mo IUCHUUIUIMHE SIBISIETCS HMHTETPAIbHBIM IIOKA3aTeIEM KadyecTBa
TEOPETUYECKHX U MPAKTUYECKMX 3HAHUUW M HABBIKOB OOYYAIOIIMXCS MO AUCUUIUIMHE H
CKJIQJbIBAECTCS U3 OLIEHOK, ITOJIYYEHHBIX B XOJI€ TEKYIEW U IPOMEXKYTOUYHOMN aTTeCTALMH.

— Texymas arrecranus B CEMECTpe MIPOBOAUTCA C IeJblI0 00eCreYeHHusl CBOEBPEMEHHOU
oOpaTHON CBSA3M, Ui KOPPEKIUH OOY4YEeHHs, AaKTHBH3AIMU CAMOCTOSITENbHOW paboTh
00ydJaronuxcs.

— IlpoMexyrouHas aTrecranus MpelHa3HayeHa JUIsi OOBEKTHUBHOTO TOATBEPKACHHUS H
OLICHUBAHMSI JIOCTUTHYTBIX pE3YJIbTaTOB OOy4eHHs TMOCJE 3aBEpIICHUS H3ydCHUS
JUCUUIIIIUHBL.

— Tekymas aTrectanus OCyIIECTBISAETCA OJUH pa3 B CEMECTP:

o koHtpoisbHas Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcss B 3JEKTPOHHYIO BEJOMOCThH HE
no3aHee 16 Hexenu ydueOHOTO cemecTpa. Bxirouaer B ceOs OICHKY MEPOIPHUSITHIA
TEKYILEr0 KOHTPOJIS ayAUTOPHOW M CaMOCTOSITEIbHOM pPabOThl oOydaromierocs Imo
paznenamM/TeMaM yueOHOU AucuuIUIHbL ¢ 1 mo 16 Hexento yueGHOTO cemecTpa.

— PesynbraTel Tekyiieil W NPOMEXKYTOYHOW AaTTECTallMd TOJBOMAATCA IO MIKaje OaulbHO-
PEVNTUHTOBON CUCTEMBI.

1 cemecTp
JTan peiiTHHroBoii cucTEeMBbI / Henens Bann
OuenovHoe cpeacTBO Munmym™ Marcuniyr™
Texkymas arrecTauust 36 - 60% ot 60
MaKCMMyMa

KonTpoJsbHas Touka Ne 1 16

Konmponvnasa paboma Ne 1 36 60
IIpome:xxyTOUHas aTTeCTALUS - 24 — (60% 40) 40
3auer -

N3yuatoliiee yTeHNE TEKCTA 1O 8 12




cuernuanbaocTr (1650 meu. 31./45
MUH.)

O3HaKOMHUTEIBHOC YTCHUE TCKCTA 8 12
o crenuaabHocTd (1500 meu.3m./3
— 4 muH.)
Becena ¢ sKk3aMeHaTOpaMy Ha OIHY W3 8 16
MNPpEIJIOKCHHBIX TEM
HUTOI'O no aucuuininue 60 100
2 ceMecTp
JTan pedTHHIOBOM CHCTEMBI / Henens Bbaua
O1eHOYHOE CPEICTBO MuHiMyM* Maxcmys™
Tekyiasi aTTecTanus 36 - 60% ot 60
MaKCUMyMa
KonTposbHas Touka Ne 2 32
Koumponvnas paboma Ne 2 36 60
IIpomexxyTouHas aTTecTAIUS - 24 — (60% 40) 40
3adger -
N3yuaromee yTeHne Tekcra mno 8 12
cnenuanbrocTr (1650 meu. 3u./45
MUH.)
O3HaKOMHUTEJIBHOE YTEHUE TEKCTA 8 12
o crerranbHocTH (1500 meu.3H./3
— 4 MuH.)
becena ¢ sx3ameHaTopaMy Ha OAHY U3 8 16
NMPEIIOKCHHBIX TEM
HUTOI'O no aucuumninue 60 100
3 cemecTp
JTaln pedTHHI0BOH CHCTEMBI / Henens Bbaaa
OueHo4HOe CpeacTBO Y Maxcumys™™
Texymas arrecranus 36 - 60% ot 60
MaKCHMyMa
KontpoJsbHasi Touka Ne 3 48
Koumponvnas paboma Ne 3 36 60
IIpoMe:kyTOUHasI aTTECTAIHS - 24 — (60% 40) 40
3auer -
N3yuaromee yTeHune Tekcra mo 8 12
cnenuanbaocTr (1650 meu. 3u./45
MUH.)
O3HaKOMHUTEIIBPHOE YTCHUE TEKCTa 8 12
o creruaabHocTH (1500 meu.3H./3
— 4 MuH.)
Becena ¢ sx3ameHnaTopamu Ha OAHY U3 8 16
MNPpEAIOKCHHBIX TCM
HUTOI'O no aucuunjinHe 60 100
4 cemecTtp
JTan peiiTHHroBoIi cucTeMbI / Henens Bann
OueHo4Hoe cpeacTBO MuHHEMyM” Makchmym™*




Tekyiasi aTTecTanus 36 - 60% ot 60
MaKCHMyMa

KonTpoJsbHnas Touka Ne 4 64

Koumponvnas paboma No 4 36 60

IMpomexxyTouHas aTTeCTAIUS - 24 — (60% 40) 40

DK3amMeH -

W3zyuaroriee 4reHue TeKCTa 110 6 10

cnenuanbrocTr (2300 med. 3H./45

O3HaKOMUTEIBPHOE YTCHUE TCKCTA 6 10

o cnerranbHocTr (1500 meu.3H./3

— 4 MuH.)

Becena mo Bonpocam, CBSI3aHHBIM CO 6 10

CIEINATBHOCTHIO U HAYIHON paboToi

CTyACHTa-MaruCTpaHTta.

IMpe3enranus pedepara 1o 6 10

MIPOYUTAHHBIM HaAYYHBIM CTATbhIAM I10

CIICOUAJIBHOCTHU HA aHTJIMMCKOM S3BIKE

NUTOI'O no nucumininHe 60 100

* - MUHMMaJIbHOE KOJIMYECTBO OaIOB 3a OIEHOYHOE CPEJCTBO — 3TO KOJWYECTBO OasioB, HAOpaHHOE
oOyuarouumcs, Mpu KOTOPOM OLEHOYHOE CPECTBO 3aCUUTHIBAECTCS, B IPOTUBHOM cllyyae 00ydaromuiics
AOJDKCH  JIMKBHAWPOBATH MOSABUBIIYIOCA AKaJICMHUYCCKYIO 3a10JI)KEHHOCTH 110 TGKYH_[eﬁ HIIN
MIPOMEXYTOUYHOM arrecTalMi. MHHUMAaIbHOE KOJMYECTBO Oa/UIOB 3a TEKYIIYIO aTTeCTaluio, B T.d.
OT/ENIPHOE OLIEHOYHOE CPEJICTBO B €€ COCTaBe, WU IMPOMEXKYTOUHYIO aTTecTanuio coctaBiser 60% ot
COOTBETCTBYIOIINX MaKCUMAaJIbHBIX OAJIIOB.



4. TunoBble KOHTPOJILHBIE 32/1aHNUS WM HHbIE MATEPHAJILI, HEOOX0AMMBIE /ISl OLIEeHKH 3HAHUI,
yMeHHi, HABBIKOB

4.1. Konmponvnasa paboma

a) TUNOBBIE 3a/1aHNUs (BONPOCHI) - 00pa3ern:

1. IlepeBenute MpeUIOKEHHBIA TEKCT HA PYCCKUN fA3BIK C HCIOJIb30BAHUEM CIIOBapsl M 3ajaiite 3-5
KJIFOYEBBIX BOIIPOCOB IO TEKCTY.

2. IlpounTaiiTe TEKCT U 3aII0JHUTE MPOIYCKHU MOIXOASIIMMHU IO CMBICTY (hpa3zamMu.

3. IlpouuTailTe TEKCT M pacHOJIOKUTE JAHHbIE TIOCIE TEKCTa MPEIJIOKEHUS B IPABUIbHOU
IIOCJIEJOBATEIbHOCTH.

4. TluceMeHHO 3a/1aiiTe CrielUaIbHbIE BOIPOCH! K IPEIOKEHUIM.

5. Hanmmure pycckue SKBUBAJICHTHI K ITPEUIOKEHHBIM BBIPAKEHUSAM.

6. BoiOepuTe npaBuiIbHBIA BapHaHT OTBETA U3 MPEJIOKEHHBIX HUXKE.

7. HpO‘-H/ITaI\/’ITe TCKCT W ONpPCACINUTC, ABJIAIOTCA JIM CICAYIOIUC YTBCPKIACHUSA HNCTHHHBIMU WA
JIOXKHBIMHU.

8. [TonbepuTe MpaBUIIBLHBIE ONIPEACTICHUS CIETYIOIINX MTOHATHHN.
0) O0pasen KOHTPOJIbLHON padoThI:

Kontpoabnas padora Ne 1 (1 cemecTp)

3aganme 1. IIpounTaiiTe TEKCT M PACHOJIOKHUTE JAHHBIE IMOCIE TEKCTA MPEIIOKEHUS B MPABUIBHOU
MOCIIEI0BATEIbHOCTH.

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.23s 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
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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 £= 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. [TucbMeHHO IEpEBEAUTE MYHKTHI 5 U 6 HA PYCCKHUH SA3BIK C UCMOJb30BAHUEM CIIOBAPSI.

B) ONHCAaHHE IIKAJbI OIeHHUBAHUS:

Bcero 3a koHTpOsIbHYIO paboTy Ne 1 cTyZIeHT MarucTpaHT MOKET MOIy4YuTh 30 OaJIoB.

3ananme 1. 3a kax Il IpaBwIbHBINA OTBET B 3aganuu 1 BeicTaBisercs 2 6amia, Bcero 12 6a/10B.
3aganue 2. [IucbMeHHBIHN TEpEeBO/I TEKCTA HA PYCCKUM S3BIK (C UCIOIB30BAHUEM CIIOBAps) OLICHUBAETCS B
18 6an10B.

16-18 6a,1710B BBICTABISETCS CTYIEHTY-MaruCTpaHTy, €CIIM B BBIIIOJTHEHHOM UM TEPEeBOJE BEPHO MepeaH
CMBICJI MCXOJIHOTO TEKCTa W HCIIOJb30BAHMEM aJICKBATHBIX JIGKCHUCCKUX CIUHUIl U TPaMMaTHYECKUX
KOHCTPYKIUI; TEKCT IepeBoia 0(hopMIIeH rpaMOTHO.

13-15 6a1710B BBICTABISETCS CTYACHTY-MaruCTPaHTy, €CIIU B EPEBOJIE UMEIOTCSI HEKOTOPbIE HETOYHOCTH
B Ilepe/iade CMBICIIAa UCXOJHOTO TEKCTa M / U HETPYyOble TpaMMaTHYECKHE UITH JIGKCUYECKUE OLTMOKY, He
3aTpyaHSIONINE 00IIee MOHUMaHNUE TEKCTa.

10-12 6ay110B BBICTABIIAETCS CTY/ICHTY-MaruCTPaHTy, €ClId B MepeBojie UMeroTcs 1-3 rpyObie ommoKku B
nepenavye CMbICIa HMCXOJHOTO TEKCTa W / WIM TpaMMaTHYeCKHe WM JIEKCUYECKUE OIIHOKH,
3aTpyaHSIONINE 00IIee MOHUMaHNUE TEKCTA.

9 0a/1710B M MeHee BBICTABIIETCS CTY/IEHTY-MaruCTPaHTy, €CJIU MEPEBO/I BHIMOJHEH HE MOJHOCTHIO U U3
TEKCTa [ePEBO/1a HEBO3MOKHO MOHSTH COJIEPKAHUE UCXOIHOTO TEKCTA.

IIxajaa oueHNBaHUA

KonTtpoabHas pabora Ne 1

OTJIMYHO Xopomo YAOBJICTBOPUTCIILHO HCYAOBJICTBOPHUTCIBHO

90-100 % 75-89% 60-74% 0-59%
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52 — 60 GamnoB 42 - 50 35 -41 34 u meHee 0aJlIoB
KonTtposabHas pabora Ne 2
OTJIMYHO XOPOIIIO YJIOBJICTBOPUTEIIHHO HEYJIOBJICTBOPUTEIHLHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 GamnoB 42 - 50 35 -41 34 u meHee 0aJlIoB
KoutpoJabHas pabora Ne 3
OTJIMYHO XOPOIIIO YJIOBJICTBOPUTEIIHHO HEYJIOBJICTBOPUTEILHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 GamnoB 42 - 50 35-41 34 u meHee O6alIOB
KountpoJsbHas padora Ne 4
OTJIMYHO XOPOIIIO YJIOBJICTBOPUTEIIHHO HEYJIOBJICTBOPUTEIHLHO
90-100 % 75-89% 60-74% 0-59%
52 — 60 GamnoB 42 - 50 35 -41 34 u meHee O6alIoB
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dopMa 3K3aMeHAIIMOHHOI0 OMJIeTA

MHUHUCTEPCTBO HAYKU U BBICIIETO OFPABOBAHUSA POCCUUCKOU ®EJIEPAILIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BBICUIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN SAECPHBIU yHUBEepCcUTET « MUD U »

OOHMHCKUM MHCTUTYT aTOMHOM YHEPTEeTUKMU —
dvman deneparabHOTO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIPeX/IeHIs BBICIIIETO 00pa3oBaHms
«Ha1monaibHBIV MIcciIeq0BaTe IbcKNI sepHbt yHuBepcureT «MVDV»

(IATD HVISTY MU®W)

OTAEJEHMUE SITEPHOU ®U3UKHN Y TEXHOJIOI i

Hanpasnenue 14.04.01 Sinepnasi 3HepreTuka M Temiogpusnka

OOpasoBarenbHas «IJKCIJIyaTalMsA ATOMHBIX )JIeKTPHYECKUX CTAHIMIA U YCTAHOBOK»
porpaMmma

Hucuunnmnza

3K3AMEHAIIMOHHBIN BUJIET Ne__

1. Bonpoc s npoBepku ypoBHs o0yuyeHHoctd 3HATD
O3HaKOMHUTENBHOE YTEHHE OPUTHMHAJIBHOIO TeKCTa 1o cnenuaibHocTH. O0beM —1500 medaTHBIX 3HAKOB. Bpems
BBINIOJIHEHUS — 3 - 4 MUHYTHI. DopMa MPOBEPKH — Iepeaada U3BJICUCHHON HH(POPMAIIMK Ha A3bIKE 00YUCHUS.

2. Bompoc nis npoBepku ypoBHst o0yuenHoctn Y METD
N3yuaromiee yTeHUE OPUTHHAIBHOTO TEKCTA O CIICIMAIBHOCTH (C UCTIOJIb30BaHueM ciioBaps). OobeM
1650 nmevatHbIX 3HAKOB. Bpemst BeimomHeHUst paboThl — 60 MuHyT. @OpMa MPOBEPKU: TIEpenaya
W3BJICYCHHOU MH(OPMAILIUK OCYIIECTBIISICTCS HA SI3bIKE 00YUICHHSI.
3. Bonpoc (3amayda/3aganue) ajs npoBepku ypoBHs ooyuenHoctu BJIAJIETH

[Ipe3enTanus pedepara 1Mo MPOYNTAHHBIM HAYYHBIM CTaThSIM IO CIIEIIMATFHOCTH HA aHTJIMICKOM SI3BIKE.

CocraBuTeib E.E.Bo3usikeBuu
(Toxamucs)

Hauanpuuk otnenenust A®duT J.C. Camoxun
(moxmucek)

« » 20 .
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Kpurtepuu u mkajaa oneHuBaHUsA

Ouenka Kputepuu onenkn
OtiinyHO CTyneHT H0KEH:
36-40 - IPOJIEMOHCTPUPOBATH TTTyOOKOE M MPOYHOE YCBOCHHUE 3HAHUI

IIPOrpaMMHOT0 MaTepuaa;

- UCYEPIIBIBAIOLIIE, TI0CIIEJOBATEIBHO, TPAMOTHO U JIOTMYECKU CTPONHO
U3JIOKUTh TEOPETUUECKUN MaTepua,

- IPaBWIBHO (OPMYIIMPOBATH OIIPEICIICHHS,

- IPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITEIbHON pabOThI C

JUTEPATYPOU;
- YMETb C/ICJIaTh BBIBOJIBI 110 M3JIAraeMOMY MaTepHATY.

Xoporo CTyneHT H0KEeH:

30-35 - IPOJIEMOHCTPUPOBATH JOCTATOYHO MOJHOE 3HAHNUE TTPOTPAMMHOTO
MaTepuana;

- IPOJAEMOHCTPHUPOBATh 3HAHNE OCHOBHBIX TEOPETUUECKHUX NOHATUH;
JIOCTAaTOYHO MOCIEN0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOMHO
M3J1araTb MaTepua;

- IPOJAEMOHCTPUPOBATh YMEHUE OPUEHTUPOBATHLCS B JINTEPATYPE;

- YMETb CJIeNaTh JOCTaTOYHO 0OOCHOBAHHBIE BBIBOJIBI 110 U3J1araeMoMy

Marepuany.
VY 10BIIETBOPUTEITBHO CTylIeHT NOJIKEH:
24-29 - IPOJIEMOHCTPUPOBATH 00IIee 3HAHNE U3y4aeMOT0 MaTepuraa;

- TIOKa3aTh 00IIIee BJIaJICHNE MOHATUUHBIM anmapaToM JUCITUTIINHBI,
- YMETb CTPOUTH OTBET B COOTBETCTBUHU CO CTPYKTYpOIl H31araeMoro

BOIIPOCA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MTPOrpaMMoi yueOHYI0
JUTEpaTypy.

HeynosnerBoputenbHo | CTyAEHT AEMOHCTPUPYET:

23 ¥ MeHblIIe - HE3HAHME 3HAYUTEIbHOW YaCTU MPOrPaMMHOTO MaTepuana;

- HE BJIaJICHUE MOHATUIHBIM aIapaToM JUCLUIIIUHBL

- CYILIECTBEHHbIE OIMIMOKH MPH U3JI0KEHUH Yy4eOHOT0 MaTepuara;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOit
U3JIaraeMoro BOIPOCa;

- HEYMEHHMeE JIeJIaTh BBIBOJIBI 110 U3JIaraéMoOMy MaTepuaty.

MO3KHO TOTIOTHUTENIBHO YKa3aTh KPUTEPUH U IIKAITY OLIEHUBAHUS 33 KaXKbIA AIEMEHT
9K3aMEHAIMOHHOTO OuieTa:

Hampumep,

Bompoc 1 — 1- 6anoB

Bompoc -2 — 10 6amios

3amaua — 20 Oamio
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dopma 17151 BONPOCOB K IK3aMeEHY

MHUHUCTEPCTBO HAYKU U BBICIIETO OFPA3BOBAHUSA POCCUUCKOU ®EJEPAIINU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BbICIIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN SAECPHBIU yHUBEepCcUTET « MUD U »

OOHMHCKUM MHCTUTYT aTOMHOM YHEPTEeTUKMU —
dvman demeparbHOTO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIEr0 00pa3oBaHMs
«Ha1monaIbHBIV McCIIen0BaTeIbCKUI sSepHb yHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJEHMUE SITEPHOU ®U3UKHN Y TEXHOJIOI i

Hanpasnenue 14.04.01 Sinepnasi 3HepreTuka M Temiogpusnka

OOpasoBarenbHas «IJKCIJIyaTalMsA ATOMHBIX YJIeKTPUYECKUX CTAHIMI U YCTAHOBOK»
porpamMmma

Hucuumnnmza

BOITPOCHI K OK3AMEHY

1. I[IpuMepHBIii TEKCT AJI YTEHUSI Ha OXBAT COJIEp>KaHuUs
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. [IpuMepHBIi TEKCT JUIsl TUCbMEHHOTO TiepeBoaa (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. Ilpe3enTanus
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dopma 1J151 BONPOCOB K 3a4eTy

MHUHUCTEPCTBO HAYKU U BBICIIETO OFPABOBAHUSA POCCUUCKOU ®EJIEPAILIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIbHOE YUPEX/JAEHUE BBICIIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN SAECPHBIU yHUBEepCcUTET « MUD U »

OOHMHCKUM MHCTUTYT aTOMHOM YHEPTEeTUKMU —
dvman deneparabHOTO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIPeX/IeHIs BBICIIIETO 00pa3oBaHms
«Ha1monaIbHBIV McCIIen0BaTeIbCKUI sSepHb yHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJEHMUE SITEPHOU ®U3UKHN Y TEXHOJIOI i

Hanpasnenue 14.04.01 Sinepnasi 3HepreTuka M Temiogpusnka

OOpasoBarenbHas «IJKCIJIyaTalMsA ATOMHBIX )JIeKTPHYECKUX CTAHIMIA U YCTAHOBOK»
porpamMmma

Hucuumnnmza
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?

KpI/ITepI/IH H IIIKAJIA OHCHUBAHNUSA

Ounenka Kpurtepum onieHku

3auTeHO BricTaBisiercss mpu  COOTBETCTBUH IapamMeTpaM dK3aMEHAI[HOHHOM
24-40 IIKaJIbl Ha YPOBHSAX «OTIHUYHOY, «XOPOIIO», «YI0BIETBOPUTEIHHOY.
Hesaureno BricTaBisiercss mpu  COOTBETCTBUH IapaMeTpaM 3K3aMEHAI[HOHHOM
23 u MeHbLIC IIKAJIB HA YPOBHE «HEYIOBJICTBOPUTEIILHOY.
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MHUHUCTEPCTBO HAYKU U BBICIIETO OFPABOBAHUSA POCCUUCKOU ®EJIEPAILIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BbICIIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKHUN AN€pHBIU YHUBepcuTeT « MUD U »

OOHMHCKUM MHCTUTYT aTOMHOM YHEPTEeTUKMU —
dvman deneparabHOTO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIPeX/IeHIs BBICIIIETO 00pa3oBaHms
«Ha1monaIbHBIV McCIIen0BaTeIbCKUI sSepHb yHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJEHMUE SITEPHOU ®U3UKHN Y TEXHOJIOI I

Hanpasnenue 14.04.01 Sinepnasi 3HepreTuka M Temiogpusnka

OOpasoBarenbHas «IJKCIJIyaTalMsA ATOMHBIX )JIeKTPHYECKUX CTAHIMIA U YCTAHOBOK»
porpamMmma

Hucuumnnmza

KomiutekT 3a1aHui 1JI1 KOHTPOJIbHON Pad0ThI

Tema: Nuclear Power in the Context of Sustainable Development

a) TUIOBBbIE 3a7aHusl (BONMPOCHI) - 00paselr:

1. TlepeBemuTe MpEeASIOKEHHBIM TEKCT HA PYCCKHM S3BIK C HCIIOJIB30BAHUEM CIIOBaps M 3amaiite 3-5
KJIFOUEBBIX BOIIPOCOB IO TEKCTY.

2. IlpounTaiiTe TEKCT U 3aNOJHUTE MPOITYCKH MOIXOASIIMMU IO CMBICTY (hpazamu.

3. IlpoumTaliTe TEKCT MW PACHOJIOKUTE JAHHBIE TMOCIE TEKCTa NPENJOKEHUS B IPAaBUIbHOU
MOCJIEI0BATEIbHOCTH.

4. TIucemeHHO 3a7aiiTe cieuanbHbIE BOIIPOCHI K MTPEAJIOKEHUSM.

5. Hanmmure pycckue SKBUBAJICHTHI K MPEUIOAKEHHBIM BBIPAXKEHUSAM.

6. BoiOepuTe npaBuiIbHBIA BapHAHT OTBETA U3 MPEJIOKEHHBIX HIKE.

7. IlpouuTailTe TEKCT W ONPEICIHUTE, SBISIIOTCA JHU CIEAYIOIIUE YTBEPKIACHUS HWCTUHHBIMUA WU
JIO’)KHBIMH.

8. [lonbepuTe MpaBUIbHBIEC OPEACTICHUS CICTYIONUX MOHATUH.

Baz[a}me 1. HpOHHTaﬁTC TCKCT KM PACIIOJIOKUTC HAHHBIC IIOCJIC TCKCTA IIPCIJIOKCHHUA B HpaBHHbHOﬁ
II0CJIEA0OBATCIIBHOCTH.
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-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
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. [[1cbMEHHO NepeBEAUTE MMYHKTHI 5 U 6 HA PYCCKUM SA3BIK C UCIIOJIB30BAHUEM CIIOBAPS.
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Kpurtepuu u mkajaa oueHuBaHUsA

Ounenka Kpurtepuu oneHku

OtiinyHO CTyneHT H0KEH:

41-60 - IPOJICMOHCTPUPOBATH TTTyOOKOE M MPOYHOE YCBOCHHUE 3HAHUI
IPOTPaMMHOTO MaTepUaa;
- HCYEPIBIBAIOIIE, TIOCIEI0BATEIHHO, TPAMOTHO U JIOTHYECKH CTPOHHO
U3JI0KUTh TEOPETUUCCKUN MaTepHa,
- IPaBWIBLHO (POPMYIIUPOBATH OIIPEICIICHHS,
- MPOJICMOHCTPUPOBATH YMEHHS CAMOCTOSITEIIHHON pabOTHI C
JUTEPATYPOU;
- YMETh CJIeJIaTh BBIBOJIBI 110 M3JIATAEMOMY MaTEpHaIy.

Xoporo CTyneHT A0KeH:

31-40 - POJIEMOHCTPUPOBATH JOCTATOYHO MOITHOE 3HAHKWE TIPOTPAMMHOTO
MaTepuana;
- IPOJIEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUICCKUX MOHITHM;
JOCTAaTOYHO TTOCIIE0BATENHHO, TPAMOTHO M JIOTUYECKU CTPOIHO
W3JaraTh MaTepua;
- MPOJIEMOHCTPUPOBATH YMEHHE OPUEHTHPOBATHLCS B JINTEPATYPE;
- YMETh CJIeNaTh JJOCTATOYHO 00OCHOBAHHBIE BBIBOIBI TI0 U3JIaracMOMY
MaTepHuaiy.

Y 10BIETBOPUTEIBHO CTyneHT nomKeH:

23-30 - IIPOJICMOHCTPUPOBATH 00IIee 3HAHKE N3y9aeMOT0 MaTepraa;
- MIOKa3aTh 0011ee BiIa/IeHUuE OHATUHHBIM aNapaToM JUCIUIUINHBI;
- YMETb CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYpPOH M3JIaraeMoro
BOIIPOCaA;
- 3HaTh OCHOBHYIO PEKOMEHIYEMYIO MTPOrpaMMOoi yueOHYI0
JUTEpaTypy.

HeynosnerBoputenbHo | CTyA€HT AEMOHCTPUPYET:

20 u MmeHbI1IE

- He3HAHKE 3HAYUTEIIbHON YacTH MPOrpaMMHOI0 MaTepuaa;

- HE BJIaJICHUE MOHATUIHBIM anmapaToM JUCLUILIUHBL

- CYILIECTBEHHbIE OMIMOKH MPH U3JI0KEHUH Y4eOHOT0 MaTepuara;
- HEyMEHHE CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOit
U3JIaraeMoro BOIPOCa;

- HEYMEHHeE JIeJIaTh BBIBOJIBI 110 U3JIaraéMoOMYy MaTepuaty.

21



Odopmitenne KOMIJIEKTA TECTOBbIX 3aaHUM

MHUHUCTEPCTBO HAYKU U BBICIIETO OFPABOBAHUSA POCCUUCKOU ®EJIEPAILIUU
®EJIEPAJIBHOE TOCYJJAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEXJAEHUE BbICIIETO OBPA3OBAHUSA

«HaumoHanpbHBIU UCCIENOBATENBCKUN SAECPHBIU yHUBEepCcUTET « MUD U »

OOHMHCKMII MHCTUTYT aTOMHO 3HEPreTUKN ~

dvman deneparabHOTO rocyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOIO YIPeX/IeHIs BBICIIIETO 00pa3oBaHms
«Ha1monaIbHBIV McCIIen0BaTeIbCKUI sSepHb yHuBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJEHMUE SITEPHOU ®U3UKHN Y TEXHOJIOI i

Hanpasnenue 14.04.01 SinepHasi 3HepreTuKa u TenJa0pU3UKa

OOpasoBarenbHas «IJKCIJIyaTalMsA ATOMHBIX )JIeKTPHYECKUX CTAHIMIA U YCTAHOBOK»
porpamMmma

Hucuumnnmza

KomiiiekT TecToBBIX 3aJaHuH

Bomnpoc Ne 1

Choose the correct translation: Kaxmas kBagpaTHast TEIUTOBBIAEIAIONIAs COOpKa COMEPKUT 0K0Jio 200
TBOJIOB, IUIOTHO CKPEIUIEHHBIX B MaTpHIle 03 BHEIIHEH 000I0UKH.

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.

Bomnpoc Ne 2

Choose the correct translation: Bce kiroueBbie KOMIOHEHTHI LIEHTPAIM30BaHHBIX IPOIPAMM JOJLKHBI
OBITh pa3pabOTaHbl TAKUM 00pa30M, UTOOBI OHU 00JIa Al BEICOKON CTENEHBIO TOCTYIMHOCTH, BKITIOYAs
BO3MOYHOCTh AyOJIMPOBaHUS KU3HEHHO BAXKHBIX ITOJICHCTEM.

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 BBINOJIHEH U3 TYrOILIABKOTO AUIICKTPUUIECKOTO
MaTepuaja U yCTaHOBJIEH B PE30HATOPE IEHEPATOPA IEKTPOMArHUTHBIX 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.
Bonpoc Ne 4

Choose the correct translation: bosee Hu3Kkuit ypoBeHb 000TAIICHUS TOIUIMBA 03HAYACT, YTO B TOTLJIMBE
HET M30BITOYHOTO PACHICTLISIONIEIOCS MaTepHaa.

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.

Bonpoc Ne 5§

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

Bomnpoc 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

Bomnpoc 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

Bomnpoc 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

Bonpoc 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

23



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

Bomnpoc 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

Bomnpoc 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

Bonpoc 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 ouenuBanus: KonmuecTBo npaBUIIbHBIX OTBETOB

Ounenka IIkaua
OT1nu4HO KonunuectBo BepHbix oTBeTOB B nHTEpBase: 91-100%
Xopomuio KonunuectBo BepHbIXx 0TBeTOB B HHTEpBasie: 81-90%
VY nosnerBoputenbHo | KonnuecTBo BepHbIX 0TBETOB B HHTEpBasie: 71-80%
HeynosnerBoputenbHo | KoanuecTBo BepHbIX 0TBETOB B MHTEpBasie: 61-70%
WIH
3auTeHo KonunuectBo BepHbix 0TBeTOB B MHTEpBasie: /0-100%
Hezauteno KonunuecTBo BepHbIX OTBETOB B HHTEpBaie: 1-69%
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