MHUHUCTEPCTBO HAVKHW U BBICIIETO OBPA3OBAHUSA POCCUUCKOW ®EJEPAIIUU
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30BATEJIbHOE YUYPEXJEHUE BbICUHIEI'O OBPA30OBAHUA

«HanwmonanpHB W HCCHAEAOBATENbCKUN sAsAepHBHU yHuBepcuretr « MUDOHU »

OOHMHCKNI MHCTUTYT ATOMHOM HEPreTUKHU —

¢mman ¢peneparTbHOro TOCYAapCTBEHHOTO aBTOHOMHOTO 00Pa30BaTEeIbHOTO YIPEKICHUS BBICIIET0 00pa30BaHHs
«HauuonanbHbIN HcCaen0BATENLCKUH sAepHBIA yHUBEpCUTET « MU D

(MATD HUAY MUDHN)

OTJIEJEHUE AJJEPHON ®U3UKU U TEXHOJIOT U

YTBepkKIECHO HA 3acelaHUU
VYuenoro coseta UATD HUAY MUOU
ITporokoi ot 28.08.2023 Ne 23.8

®OH/I OHEHOYHBLIX CPEJICTB

o ITMCIOMIIJIMHE

ABapuiiHbIE U TIEPEXOJIHbIE MTpoIlecChl B DY

HA3e6aHue z)ucuunﬂqul

AJI1 HaIlIpaBJICHUS ITOATOTOBKH

14.04.02 SinepHble (pU3NKA M TEXHOJIOTHHU

KOO U HA36aHUe Hanpaeienus Nn0020MOBKU

oOpasoBarenpHas Mporpamma

Du3uUKAa U TEXHOJOTMH PEAKTOPOB HA OBICTPBIX HEUTPOHAX

dopma 00ydeHUS: OUHAS

r. Oouunck 2023 r.



ObsacTh NpUMeEHeHus
®onp oneHouHBIX cpenctB (POC) — sBIsieTCS HEOTHEMIIEMON YacThi0 yU4eOHO-METOIUIECKOTO

KOMILIEKCa Y4eOHON JAUCIUIUTUHBI «ABapHiiHbIE U TIEpEeXOAHbIe Mporecchl B I0Y» u npenHazHavyeH
JUIl KOHTPOJSL M OLIEHKM OOpa30BaTENIbHBIX JIOCTHMKEHUH OO0Yy4arolUXcs, OCBOMBIIMX IPOTrpaMMy

MAHHON JTUCUMIIIAHEL

Ienn u 3aga4n poOHAA OLIEHOYHBIX CPE/ICTB

Henbto DoHAa OLIEHOYHBIX CPEICTB SIBISIETCS YCTAHOBJIEHHE COOTBETCTBHUS YPOBHS
HOJArOTOBKH OOyYaroIuxcs TpeOOBaHUAM (elepanlbHOr0 IoCyJapCTBEHHOIO 00pa30BaTeIbHOIO
CTaHJapTa.

I[JI?I JOCTHIXXCHUA MMOCTaBJIICHHOM neiaun CDOHI[OM OLCHOYHBIX CPEACTB 110 AWCHHUILIMHE
«ABapuiiHble U IEPEXO0IHbIE Mpoliecchl B IDY» pemiaroTces ciaenyronye 3a1auu:

— KOHTpOJIb U YIPABJICHUE IPOLECCOM NpUOOpeTeHus OOydyarolMMUCS 3HAHUH, YMEHUH U
HaBBIKOB IPEAYCMOTPEHHBIX B paMKax JIaHHOTO Kypca;

— KOHTPOJIb 1 OICHKA CTCIICHU OCBOCHUA KOMHGTCHHHﬁ, MpeaAYCMOTPCHHBIX B paMKax JaHHOI'O
Kypca,

— obecrieyeHrne COOTBETCTBUS PE3y/IbTaTOB 00y4eHHUs 3agadam Oyayuel nmpodeccuoHaaIbHON
NeSTEIbHOCTH Yepe3 COBEPLICHCTBOBAHME TPAJULMOHHBIX M BHEIPEHHE MHHOBALMOHHBIX METO/0B

0o0yueHus B 00pa3oBaTeNIbHBIH MPOLIECC B paMKaxX JaHHOTO Kypca.



1. IEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUS 110 JUCIIUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMBIMMU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIbHOM ITPOI'PAMMBI

1.1. B pesynbrate ocBoeHus OIl maructpaTypbl OOy4aromuiicss JTOKEH OBJIAJETh CIETYIOLUIMH
pe3yibTaTaMu 00yueHUs 110 TUCLUILIMHE:

Kox xomnerennui HaumenoBanue Kox u HauMeHOBaHMe MHAMKATOPA
KOMIIETEeHIINH JOCTH:KEHUS KOMIIeTEeHIINH
IIK-11 Cnocoben K ananu3y | 3-1IK-11  3Hare  3akoHOJaTeNbHBIE U
TEXHUYECKUX U PACUCTHO- | HOPMATUBHBIC aKTBI pEryIUpPYIOIINE

TEOPETUYECKUX pa3pabOToK,
K y4eTy HX COOTBETCTBHSA
TpeOOBaHUSM  3aKOHOB B
00JIacTH  TIPOMBIIILIEHHOCTH,
9KOJIOTHH, TEXHUYCCKOH,
pagMalMoOHHON M SAEpHOU
0€30MmacHOCTH H  JIPYTUM
HOPMAaTHBHBIM aKTaM.

NCATCIIBHOCTh B oOiactu MPOMBIIIJICHHOCTH,
DKOJIOTUH, TEXHUYECKOH, paJualliOHHOH U
sJIepHOM 0e30MacHOCTH

V-IIK-11  Ymerp  npoBOAWTH  aHaIM3
TEXHUYECKUX W  PaCYETHO-TCOPETHUYCCKUX
pa3paboOTOK € yYE€TOM UX COOTBETCTBHS
TpeOOBaHUAM 3aKOHOB B obnactu
MIPOMBIIIJICHHOCTH, JKOJIOTHH, TEXHHYECKOH,

pagualMOHHOM M sIepHOM O€30MacHOCTH |
JIPYTHM HOPMAaTHUBHBIM aKTaM

B-IIK-11  BnageTp MeTOAAaMHM  aHaIM3a
TEXHHUYECKHX MW  PACYCTHO-TCOPETHUCCKHUX
pa3paboTOK, M ydeTra UX COOTBETCTBHS
TpeOOBaHUAM 3aKOHOB B obnactu
MIPOMBIIIJICHHOCTH, JKOJIOTHH, TEXHHYECKOH,
paJMallMOHHONW M SIIEPHOM OC30MacHOCTH M
JIPYTMM HOPMATHBHBIM aKTaM

1.2. Smanot hopmuposanus komnemenyuit ¢ npouecce oceoernus OOII mazucmpamypot

KoMmoHeHThl KOMIETeHIMH, Kak MpaBUiIO, (QOPMUPYIOTCS MpHU HU3YYECHHH HECKOJIBbKUX
JUCLHUIIINH, a TakKK€ B HEMAJIOM CTENEHM B mpolecce NpoxoxiaeHus npaktuk, HUP m Bo Bpems
CaMOCTOsTeNIbHOW paboThl oOyuatomierocs. Beimonnenue u 3ammra BKP sBistoTcs Bunom ydueOHOM
JeSITeTbHOCTH, KOTOPBIHA 3aBepIIaeT mporecc (GOpMUPOBAHHSI KOMIIETCHITHH.

MecTo AMCHUIUIMHBI MU COOTBETCTBYIOMIMHA 3Tan (OPMUPOBAHMS KOMIIETEHIMH B IEIIOCTHOM
mporiecce MOATOTOBKH IO 00pa30BaTeNbHOW MpOrpaMMe MOXKHO —OIPENEeNUTh M0 MaTpHIle
KOMIIETEHIINH, KoTopas npuBoauTcs B [Ipunoxenun.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMY B TIPOIIECCE OCBOCHUS TUCITUILTNHBL
- HayaJbHBbIA 3Tanm — Ha 3TOM H3Tane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAJIbHBIE OCHOBBI
KOMIIETEHIINH, OCBAaWBAIOTCS OCHOBHBIE Kareropud, (opMHUpyrOTCcs Oa3oBble ymeHHs. CTymeHT
BOCIIPOM3BOANT TEPMUHBI, PaKThl, METOJIbI, TOHATHUS, IPUHIIMITBI U MTPaBUJIA; pellaeT yueOHbIe 3a1aun
o o0pasiy;

- OCHOBHOW 5Tal — 3HaHUS, YMEHMs, HaBbIKH, oOecredrBaronie (popMHUpPOBaHUE KOMIIETEHIIUH,
3HAYUTEIBHO BO3PACTalOT, HO €IIe HEe JIOCTUTAI0T WTOTOBBIX 3HadeHWi. Ha sTom sTame crymeHT
OCBaMBaeT AHAIUTHYECKUE JEHCTBUS C NPEIMETHBIMU 3HAHUSAMHU 110 JUCHUIUIMHE, CHOCOOEH
CaMOCTOSITENIFHO pemiaTh y4eOHBIE 3a7au, BHOCS KOPPEKTHBHI B AIITOPHTM JCUCTBUH, OCYIIECTBIISS
KOPPEKIIHIO B X0Jie pabOoThI, IEPEHOCUT 3HAHUS U YMEHHUS Ha HOBBIE YCIIOBUS;

- 3aBepIIAIOLIUIA dTam — Ha STOM JTalle CTYACHT JOCTUTAET UTOTOBBIX TOKa3aTeNel 10 3asBICHHOM
KOMIIETEHIIMH, TO €CTh OCBaUBAET BECh HEOOXOIUMBIN 00bEM 3HAHU, OBJIJIEBAET BCEMH YMEHUSIMU U
HaBBIKAMU B cdepe 3asBieHHOH KommereHInH. OH CIIOCOOCH WCIONB30BAaTh ATH 3HAHHSA, YMEHUS,
HaBBIKU MIPU PELICHUH 33/1a4 MMOBBIIIEHHOM CI0)KHOCTU M B HECTAHJAPTHBIX YCIOBUSX.




Jranel

dbopMUpOBaHHS KOMIIETEHIIM B XOJI€ OCBOCHHUS JUCIUIUIMHBI

TEMaTUYECKOM I1aHe (CM.11. 4 pabodeit mporpaMMbl JUCITUTIIMHBI).

1.3. Ilacnopm ¢ponoa oyenounvix cpedcme no oucyuniune

00BbEKTaX.

Ne ni/m Kountponupyembie paszaennl Koa konTpoaupyemoii HaumeHoBaHne
(TeMbI) IHCHUIIMHBI (Pe3yJbTAThl | KOMIETEHIUH (WM €€ YacTH) /|  OIEeHOYHOI0 CpecTBa
o pasjesam) u ee popMyIHpOBKA
Tekymuit KOHTPOJB, 1 cemecTp
1. XapakTepUCTUKH U MPEIEIIbI
PEXKUMOB IKCILTyaTALUH U
aBapuii. Knaccudukanuu 3-TIK-11, Y-TIIK-11, B-TIK-11| KonTtponsHas padoTa
MEePEXO/IHBIX U aBAPUUHBIX
IIPOIIECCOB.
2. PexxuMbI HOpMaTbHOM
B —— 3-IK-11, Y-TIK-11, B-TIK-11| KoHTpoubHas padoTa
3. PesxxumMbl HapyIeHus
HOPMAaJIbHOM SKCILTyaTaluu. 3-IIK-11, V-TIK-11, B-TIK-11|  KouTpokHas pabora
IIpoexTHBIX aBapuu 3-TIK-11, Y-TIK-11, B-I1K-11| Konrponsnas pabora
Pexumer HO u HHO B PY BH-
600 3-TIK-11, V-TIIK-11, B-TIK-11| KonTponbnas pabora
6. ABapus Ha peaKTOPHBIX
ycraHoBkax tuna bH.
OCOOEHHOCTH Pa3BUTHS IIPOEKTOB 3-1IK-11, ¥-TIK-11, B-1IK-11 Hlokan
peakTopoB tuna bH.
7. Asapus Ha ADC Ilaki u
Taxamypa 3-IIK-11, Y-IIK-11, B-TIK-11 Hoxnan
Asapun ¢ CIIP na AIIL 3-TIK-11, V-TIK-11, B-TIK-11 Jloxma
Asapuu ¢ CIIP Ha kputcbopkax u
SIAEPHBIX TEXHOJIOTHMYECKUX 3-I1K-11, Y-IIK-11, B-TTIK-11 Hoxman

IIpoMe:RyTOYHBIN KOHTPOJIB, 1 ceMecTp

| DK3amen

3-IK-11, V-MK-11, B-TIK-11|x3ameHannonHsIii Guer

OTPAXKAKTCA B




2. Onucanmne nmoka3aresieil ¥ KpUTepUueB OLEHUBAHUS KOMIIETEHIIUI HA PAa3JIMYHBIX 3Tanax ux popMUpoBaHMs, ONIMCAHNE IIKAJ OIleHUBAHUS
KoneunsiMu pe3yjibTaTaMu OCBOCHUA IMPOrpaMMbl AUCHHUIUIMHBL ABJISAIOTCA CCI)OpMI/IpOBaHHBIe KOTHUTHUBHBIC ACCKPHUIITOPLI «3HATH», «KYMCTbH)»,

«BIAJICTh», PACIHCAHHBIE IO OTAEIbHBIM KOMIETEHIIUSIM, KOTOpbIe MpuBeaeHbl B 1.1.1. @opmMupoBanue 3TUX JIECKPUITOPOB MPOUCXOAUT B IpoOIecce

M3yUYEHUS TUCIMILIMHEI 10 STalaM B paMKax pa3MyHOro BUa y4eOHBIX 3aHATHIA U CAMOCTOSITEIbHOIN paboTHI.
Boigensitores Tpu ypoBHS c(hOPMUPOBAHHOCTH KOMIIETEHIIMH Ha Ka)KJIOM 3Tare: MOPOroBbId, MPOJABUHYTHINA U BRICOKUH.

YpoBHu CopaepxaresibHOe OcHoOBHbBIE IPU3HAKHU BblJeJICHUS] YPOBHA BPC, ECTS/MaTudanabHas
onucaHue YPOBHA % LIKAJ1a I OLEeHKH
OCBOEHHs | IK3aMeHa/3auyeTa
Boicokmii TBopueckas AeITENbHOCTh | Bruoyaem nHudxcecmosawuil ypogeHts.
Bce 6uovi komnemenyutl CryneHT 1eMOHCTpUpYeT cBOOOIHOE 00NagaHue
cpopmuposanvl Ha 8bICOKOM KOMIIETEHIUSIMU, CIIOCOOEH IPUMEHUTh UX B A/
YPOBHE 6 COOMEEMCMBUU C HECTAaHAAPTHBIX CUTYAIHUSX: TTOKA3bIBACT 90-100 Ormao/
yenamu u 3a0a4amu YMEHHE CaMOCTOSITEIbHO IPUHUMATh PELICHHUE, 3auTero
OUCYUNTUHDBL pemarp mpobiemMy/3aady TEOPETUIECKOTO M
HPUKIIAJHOTO XapaKkTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, PUEMOB, TEXHOJIOTUI
IIponBuHyTHIN [IpumeneHne 3HaHMW U | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uowi komnemenyuti yMeHu#i B Oonee mupokux | CTYZEHT MOXET J0Ka3aTh BIIAJICHHUE B/
cpopmuposanvl na KOHTEKCTaX  Y4eOHOM ¥ | KOMIETEHIUSIMH: JEMOHCTPUPYET CIIOCOOHOCTD 85-89 OueHb X0poIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHanbHOM coOMpaTh, CUCTEMaTH3UPOBATh, aHATTM3UPOBATH 3a4TeHo
coomeemcmeuu ¢ yeasimMu u | JIeSTeIbHOCTH, HEXEJIW IO | U IPaMOTHO MCHOJIb30BaTh MH(OPMAIUIO U3
3a0a4amu OUCYUNIUHbBL oOpasiry, OoibIIeil 0Jel | caMOCTOSTENHHO HAMICHHBIX TEOPETHUECKUX
CaMOCTOSITENIbHOCTH U | HCTOYHHMKOB U WJUTIOCTPUPOBATH UMHU C/
WHUIHATHBBI TEOPETUYECKHE TTOJIOKESHHS WA 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPUMEHEHHS. 3a4TeHo
IToporosnwlii PenponykruBHas CryneHt JEMOHCTPUPYET BJIaJICHUE 65-74 D/Y noBneTBOpUTEIHHO/
Bce 6uowi 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
Hwuxe noporosoro OTcyTcTBHE MPU3HAKOB IIOPOTOBOTO YPOBHS: KOMIETEHIIUH HE CPOPMUPOBAHBI. 0-59 HeynosnerBopurenbHo/
CTyneHT He B COCTOSIHUHM TPOJIEMOHCTPUPOBATh 00IaJaHNe KOMITETCHIIUSIMH B HE 3a4TEHO

CTAHJAPTHBIX CUTYyallugX.




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

Kputepuu oneHuBaHusi KOMIIETEHIIMM Ha Ka)KJIOM dTane M3y4eHUs] AUCIUIUIMHBI IJIs1 KaXI0Tro
BHJIa OLICHOYHOTO cpeacTBa U mpuBoasTrcs B 1. 4 dOC. UrtoroBelii ypoBeHb CHOPMHPOBAHHOCTH
KOMIIETEHIIMH MIPU U3YyUYEHUU JUCLUILUIMHBI Oorpeaensercs no taobmnuie. [Ipu sTom cieayer noHUMaTh,
YTO TpaHHUIla MEXIy YPOBHSAMHU [UIsi KOHKPETHBIX pPE3yJbTaTOB OCBOEHHUS 00pa30BaTEIbHOM
MIPOrpaMMbl MOXKET CMEIIAThCS.

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

3. MeToanyeckne MaTepuasbl, onpeaesionue Npoueaypbl OlleHUBaHUS 3HAHUIA, YMeHUId,
HABBIKOB MJIM OINBITA JeSITEIbHOCTH, XaPAKTEPU3YIOIIUX 3TANbl GOPMHUPOBAHUSA KOMIIETEHIIUIA.

PeiiTuHrOBast OLIEHKA 3HAHUM SABIIAECTCA MHTETPAIIBHBIM IOKA3aTeNIeM KaueCTBa TEOPETUYECKHUX U
IPAKTUYECKUX 3HAHUM M HaBBIKOB CTYAECHTOB 110 JUCIHUIUIMHE U CKJIAJbIBAETCS W3 OLICHOK,
MOJIYYEHHBIX B X0JI€ TEKYIIEr0 KOHTPOJIS U TPOMEKYTOUHOM aTTECTAlUU.

Texkyuuii KOHTPOJIb B CEMECTPE IMPOBOAUTCS C 1I€JIbI0 00ECIIEUEHHs] CBOEBPEMEHHONH 00paTHOMN
CBSI3H, JUIsl KOPPEKLUHU 00y4eHUs!, aKTUBU3ALUN CAMOCTOSATENIbHOM paboThl CTYICHTOB.

[IpomexyTouHass arrecTtanusi MpeAHAa3HauYe€Ha JUIi OOBEKTUBHOIO IOATBEPXKIACHUS U
OLIEHUBAHMSI JOCTUTHYTHIX PE3yJIbTaTOB O0YUEHHUs NOCIE 3aBEPILICHUS U3YUEHUS TUCIUIIINHBI.

Texymuii KOHTpPOJIb OCYIIECTBISIETCS JiBa pa3a B CEMecTp: KOHTposibHasg Touka Ne 1
(koHTpoONBHAs paboTa) U KOHTpPOJbHAs Touka Ne 2 (mokian).

Pe3ynbrarhl TEKymiero KOHTPOJIA M IPOMEXKYTOYHOM AaTTeCTallMM IOJABOAATCSA IO IIKaJe
0aTbHO-PEUTUHTOBON CUCTEMBI.

Bua xonrpoas JTan peTHHIOBOI cucTeMbl OeHOYHOE bann

cpeacTso MunumMym Makcumym

Texkyuuii KonTpoabHas Touka Ne 1 18 30

3amava 1 6 10

3amaua 2 12 20

KoHTpoabHas Touka Ne 2 18 30

Jloknan 18 30

IIpomexyTOUHBIN IK3aMeH 24 40

Bompoc 1 12 20

Bompoc 2 12 20

HUTOTI'O no gucuuninxe 60 100




Onpenenenue 60nycoB u mrpagos

Bonychl: noompuTenbHble 0alibl CTYIEHT MOJIYy4YaeT K CBOEMY PEHTHHTY B KOHIIE ceMecTpa 3a
AKTUBHYIO U PETYIISIPHYIO pa0dOTy Ha 3aHATHUSAX, 32 5 OayIoB

ITo ITonmoxxenuto 6oHYC (MpeMHUaNTbHBIC OAIbI) HE MOXKET IPEBBIIIATH 5 0aJIIOB.

HITpadsl: 32 HECBOEBPEMEHHYIO c1ady pedepaTa MaKCUMabHasi OLIEHKA MOXKET OBITh CHIDKEHA
Ha 20 %;

[IpY IOBTOPHOM HalMCaHUH KOHTPOJIHHON pabOThl MaKCUMalbHAsl OLIEHKA MOXET OBITh CHHU)KEHA
Ha 20 % .

[Ipouenypa ouLeHWBaHUS 3HAHWM, YMEHHH, BIAJEHUIl MO IUCUUIUIMHE BKIIIOYAET YyYeT
YCIIEIIHOCTH IO BCEM BHJIaM 3asIBIICHHBIX OIICHOYHBIX CPEJICTB.

Kontponbuas pabotra MNpoBOOUTHCS HA MPAKTUUYECKUX 3aHATHSIX M BKIIOYAIOT 3aJadyd 110
npeabLAYIINM pasaenam. bamisl popMUPYIOTCS COrTacCHO KPUTEPHUSIM.

Tembl MOKIAJ0B paclpenessioTcs Ha MEpPBOM 3aHATHUH, TOTOBBIE JOKJIAIbl COOOLIAIOTCS B
COOTBETCTBYIOIIHE CPOKH.

[To okOHYaHUM OCBOEHUS JUCIUILIMHBI IPOBOJUTCS MPOMEKYTOUYHASI aTTECTAIlMs B BUJE 3a4eTa,
YTO IO3BOJISICT OLIEHUTh COBOKYITHOCTH NMPHUOOPETEHHBIX B Mpolecce oOydeHus kommnereHuuil. [Tpu
BBICTABIICHUU MTOTOBOI OIICHKU MPUMEHSETCS OalIbHO-PEHTHHIOBAasl CHUCTEMa OLEHKHU PEe3yIbTaToB
00y4eHwusI.

3aueT mpeaHa3HA4YeH A OICHKU PabOThl 0Oydaromlerocs B TEUEHHE BCEro CPOKa HM3yUCHHS
TUCHUTUTMHBI WM TPHU3BaH BBIABUTH YPOBEHb, MPOYHOCTh W CHUCTEMATHYHOCTh MOJYYEHHBIX
0o0ydJalmuMcsi TEOPETUYECKUX 3HAHUW W YMEHUH MPHUBOIUTH MPUMEPHl MPAKTHYECKOTO
UCTIOJIB30BAaHUS 3HAHUH (HAIpUMep, MPUMEHSTh UX B PEHICHUU MPAKTHYECKHUX 3a/1a4), TPUOOpPETeHUS
HABBIKOB CAMOCTOATEIbHON PabOThI, pa3BUTHs TBOPUECKOTO MBIIIUICHUS.

Onenka cHOpMUPOBAHHOCTH KOMIETCHIMH Ha 3adere s TeX OOYYarolIuxcsi, KOTOpBIE
MPOITyCKAII 3aHATHS U HE YYacTBOBAJIH B MPOBEPKE KOMIIETEHIMI BO BpEMS U3YUEHUS TUCIUILIUHEI,
MPOBOJUTCS IMOCIIE WHIMBHIYaIbHOTO COOECEIOBAaHUS C MPEMOAaBaTeNIeM 10 MPOIMYIIEHHBIM WK He
YCBOCHHBIM 00YYaOIIMMCS TeMaM C TMOCJIEeAYIOIIeH OIIEHKOW CaMOCTOATEIbHO YCBOCHHBIX 3HAHUN Ha
3ayere.

4. TunoBble KOHTPOJIbHBIE 32JaHNS MU HHbIE MAaTepPUaJIbl, HeO0X0IUMbIe /ISl OLleHKH 3HAHUH,
yMeHHUii, HABBIKOB



MUHUCTEPCTBO HAYKHN U BBICHIET'O OBPA3OBAHUA P®

OEJEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE

10.
11.
12,

BBICHIETI'O OBPA3OBAHINA
«HannoHaNbHbBIN UCCIEA0BATENBCKUN A1epHbIA YHUBEPCUTET «MU DI

OOHUHCKNH MHCTUTYT ATOMHOM SHEPTreTHKHU —
¢uman genepanbHOro roCyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YUPEXKACHUsI BBICLIETO
oOpazoBanus «HaunoHa bHBIN UCCIENOBATENbCKUH AaepHbIi yHIBEepcUTeT « MU DN

Bonpocsl piist 3k3aMeny

10 JUCLUIUINHE ABapUiiHbIE U IEPEXOAHBIE Ipolecchl B DY

(HaI/IMeHOBaHI/Ie I[I/ICI_II/IHJ'II/IHI)I)

BaxxHocTe nmoHumaHusi GU3HYECKUX SBJICHUM U WHKEHEPHBIX OTPAHUYCHUN TMPU
YIPaBJIECHUH MEPEXOAHBIMU MPOLIECCAMU U aBapUINHBIMU CUTyalusiMu Ha DY

Pexxumbl  pabotel SADY - HopmanbHas okcmiyaranus (HD), Hapymenus
HopMasbHOM skcrutyartaruu (HHD), aBapum mnpoektsie (ITA) u 3ampoekTHbIe
(3TIA).

[IpyHIMIOBI €IMHUYHOTO OTKAa3a, PE3€PBUPOBAHUS, TIYOOKO SIIEIOHUPOBAHHOM
3amuThl. CurHanuzanuu Ha Onoke. Ctpykrypa noctpoeHusi CY3 Ha peakTopax
ADC.

[lepexonnbie mpolecchl U UX MeEXAyHapojHas kiaccudukanus. [Ipoueccsl co
cpabateiBanueM A3 u 6e3 Hee - ATWS/non-ATWS. Ilporiecchl peakTHBHOCTHBIX
aBapuil u aBapuii ¢ notepeit reroorsoaa - ULOF, UTOP.

[Tonxon ®@yukiuit 6e3omacHoctd Ob u kputnueckux Ob-KDOb. Pons BAB-0 npu
Bb10Ope K®b. [Ipunsarsie KOb nns PBMK u BBOP-1000 (Takxe u 440).
banaHcHBINM NOAXOI K aHAIM3Y MEPEXOIHBIX MPOLECCOB. banaHChl 3HEPTUU, MACCHI
(u Teruia) pu paboOTe PEaKTOPHON YCTAaHOBKU U 00OpymoBaHus B ycioBusix HO,
HHDO, Aapuitnbix pexumax MITA-3IIA.

OcCHOBHBIEC TTPUYUHBI U TIPEANIOCHUIKH, BaXKHEUIIINE OTKA3bl U OMIMOKHU MEpCcoHaa,
OCHOBHBIE YEPThl MpOTEKaHus aBapuu Ha Bunackein m Kamreim. AHanms
MOCJIEACTBUAN

OcCHOBHBIC TPUYUHBI U TIPEATIOCHUIKY, BaXKHEHIITNE OTKA3bl U OLIMOKH MEepCoHaa,
ocHOBHbIe uepThl nporekanus aBapuu Ha AllJl Kp.CopmoBo m Oyx. Yaxma.
AHanus3 nmociaeacTBU

OCHOBHBIC TPUYHMHBI U TIPEATIOCHUIKY, BAXKHEHIIINE OTKA3bl M OMIMOKH MEepCOHAIa,
OCHOBHBIE uepThl TporekaHus aBapuu Ha ADC Ilakm m oObexTe Takamypa.
AHaJIN3 MOCJEICTBUM.

Cucrema curnanuzanuu Ha Y.

Crpykrypa noctpoenusi CY3 Ha HCCle10BaTENbCKUX PEAKTOPAX.

OcHOBHbBIE 4YepThl MPOTEKAHUS ABAPUM HA IKCIEPUMEHTAJIbHBIX YCTAHOBKAX C
KUJIKOMETAUIMYECKUM TETNIOHOCUTEIIEM.
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OCHOBHBIE YEPTHI NPOTEKAHUA aBAPUM Ha ADC C pPEaKTOPHOM YCTAaHOBKOW THIIA
bH.

OcHoBHbI€ yepThl poTekanus aBapuu ADC I[Takmi.

Kputnueckue pyHKmum 6€30MacCHOCTH.

OcCHOBHBIE TAPAMETPBI U XAPAKTEPUCTUKU pexuMoB HO.

[Ipenensl nsmMmenenus napamerpos B HHO.

[Ipenesnbl Oe30MaCHON IKCILTYATAIMU U POEKTHON aBApUU.

OcHoBHbI€ yepThl TpoTekanus asapuii ¢ CLIP na AILL

OcHoBHbIe uepThl npoTekanus aBapuii ¢ CLIP na kpurcOopkax.
Knaccudukanum nepexo HbIxX U aBapUHHBIX MPOIECCOB.

Kputnueckue GpyHKIMN 6€30MaCHOCTH.

[IpaBuna smepHOit 6€30MaCHOCTH PEAKTOPHBIX YCTAHOBOK.

OO6uue npaBuiia 6€30MaCHOCTH.

OcHOBHbIE aBAPUKHBIC 3AILUTHI, TEXHOJIOTHUYECKUE 3ALUTHI U OJOKHUPOBKH.

KpuTepum oneHKu:

1.ypoBeHb OCBOCHUS CTYJCHTOM MaTepuaia, MpeIyCMOTPSHHOTO y4eOHON TIPOTpaMMOii;
2. IOJIHOTA U MPABUIILHOCTh OTBETA, CTENIEHh OCO3HAHHOCTH, IOHUMAHUS H3y4YEHHOTO;
3. 000CHOBAaHHOCTb, YETKOCTh, KPATKOCTh U3JI0KEHUSI OTBETA;

4. OTBETHI Ha JOMOJIHUTEIHHBIC BOIIPOCHI.

Onucanye WKAJIbl OLeHUBAHUS

OtBeT Ha KaX/JIplil Bonpoc olieHuBaercs B 20 0amioB

15-20 GamtoB 3a OTBET Ha BONPOC BBHICTABIIACTCS CTYACHTY, KOTOPBIN:

- BJIaJICET METOJI0JIOTHEN JaHHOW JUCUIUIUINHBI, 3HAET ONPEICIICHUSI OCHOBHBIX TIOHSTHIA;

- IOJTHO PACKPBIBAET COJIEPKaHHE TEOPETUUECKUX BOIIPOCOB;

- YMEET YBS3aTh TEOPHUIO U MPAKTUKY NIPU PEIICHUH 3a/1a4.

8-14 GayioB 3a OTBET HA BONPOC BBICTABIIAETCS CTYIEHTY, KOTOPBIM:

- Cnenain Bce, 94TO TpeOyeTcs Ui OTYYEeHHUS OLEHKH «OTIMYHOY, OJTHAKO MPH ATOM JIOITYCTHI

HE3HAYUTENIbHBIC HETOUHOCTH MPH U3JI0KEHUH MaTepHalia, He HCKaKAIOIIUE COIePIKaHue OTBETa 10
CYIIECTBY BOIpOCa.

1-7 6anyoB 3a OTBET Ha BOIIPOC BHICTABISETCS CTYJAEHTY, KOTOPBIN:

- BIQJICET METOJ0JIOTUEN TAHHOW JUCUUILIMHBI, 3HAET OMPEACIICHUS OCHOBHBIX MTOHATHIA;

- PacKpbIBaET COJIEPIKAHUE HE BCEX TEOPETUUYECKUX BOIIPOCOB

- He BCerJa yMeeT yBI3aTh TEOPUIO U IIPAKTUKY IIPU PELICHUU 3a1a4;

- BBITIOJTHUJT OJIHY M3 IBYX 3aJla4 B MHAUBHIYaIbHOM padoTe.

(0 GamIoB 32 OTBET HA BOMPOC BBICTABIISIETCS CTYJAEHTY, KOTOPBIN:

- IMeeT MpOoOeTbl B 3HAHUSIX OCHOBHOTO Y4€OHOTO MaTepHaa Mo JUCIHUILTUHE, HE MOXKET JaTh

YCTKOI'0 OMpEaACICHU OCHOBHBIX HOHﬂTHﬁ;

- HE yMeeT pelIaTh 3a7aud U He MOXKeT pa300paThCsi B KOHKPETHOM CUTYAIIHH;
- HE MOXET YCIIEITHO MPO0JDKATh JabHEHNIIee 00yueHre B CBSI3U ¢ HEJJOCTATOYHBIM 00HEMOM

3HAHUI.



MUHHUCTEPCTBO HAVKHM U BBICIIETO OBPA3OBAHHUS POCCHIICKOM
®EJEPALINU

OEJIEPAJIBHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OBFPA30OBATEJIbBHOE YUPEX/IEHUE
BBICIIET'O OBPA3OBAHU A
«HanuoHanbHbIN UCCIeA0BaTENbCKUM AiepHbld YHUBEpcUTET «MU DI
OOHMHCKMH UHCTUTYT ATOMHOM IHEPreTUKHU —
¢buran peneparbHOTO TOCYIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeIbHOTO YIPEKICHHS BBICIIIETO
oOpazoBanus «HaunoHa bHBIN UCCIENOBATENbCKUH saepHbli yHIBEpcUTeT « MU DN

KomiuiekT 3agaHuid 111 KOHTPOJIbLHOM PadoThI
110 IUCHMIUINHE ABapuUiHBIE U IIEPEXOJIHBIC mpo1ecchl B DY

(HaMMEHOBAHUE TUCIUTINHBI)

Bapuanr 1

3amaua 1. Haiitu konudecTtBo Teruia HeoOxoaumoe st pazorpeBa oganoro TBIJI ¢ 290 °C no
1200°C. Ilpunsate: TemnoeMkocTh marepuana obonouku TBOJI C;=320 J[x/krx°C; TemioeMKoCTh
kepamuyeckoro tomauBa Cuo2=310 JIx/krx°C; Beicora TBDJI h=3,2 m; muamerp obomouku TBDJI
dos=9,1 mm; TommuHa Sop= 0,12 MM; auameTp TOIUTMBHOTO cepiacuHnka Juo2=8,6 MM; IUIOTHOCTH
Mmatepuana obonoukun TBIJI pzr=6,5 r/em®; TIOTHOCTB KepaMuku puoz=10,8 r/em®. U3menenue
nepenaaoB Temreparyp ( TeMIepaTypHbIX HallOPOB) HE YUUTHIBATD.

3amaua 2. HaiiTu nepuosx KpPUTHUECKOTO pEaKkTopa IpU BBOJE B HErO IOJIOKHUTEIbHOU
peaktuBHoct  0,8xB.  [IpuHATH:  CpeAHIOID  TOCTOSHHYIO  pacmaja  IpeaiIeCTBEHHUKOB

3amasapBaromux Heiirponos A=0,01 ¢ (1 rpymma); cpemHee BpeMs KM3HH MOKONIEHHS HEHTPOHOB
I=2x10"° c.

Bapuant 2

3amava 1. Haiitu konuuecTBO Teruia He0OX0IMMOe TSl UCTIapeHHs 8 TOHH BOJBI HarpeTou a0 240
°C. Ilpunsate: TemnepaTtypy kurneHus Bojabl 350°C; ynenbHyr0 Tem1oeMKocTh BoIbl 3,2 K/Dx/krx°C;
YACIbHYIO TeIUIOTY napooOpazoBanus 2600 kJk/kr.

3amaua 2. HaiiTu nepumon KpUTHUECKOrO peakTopa IpPH BBOJE B HErO MOJOXKHUTEIbHOU
peaktuBHocTH  1,2%B.  IIpuHATB:  CpenHIOI  IMOCTOSHHYIO  pacmaja  IpeaIeCTBEHHUKOB

3amasapBaromux Heiirponos A=0,01 ¢ (1 rpymma); cpemHee BpeMs KM3HH MOKONEHHS HEHTPOHOB
1=3,2x10" c.

Bapwuanr 3

3agaua 1. Haiitu Bpems, mocie OCTaHOBKH, 33 KOTOPOE OCTATOYHOE DHEPrOBBIIEICHNUE PEAKTOPA
tuna BBOP-1000 camusurcs 1o 2 MBt1. Koadgduument nonesHoro aeicTBus npuHATh paBHbM 0,33.
Bpems paGoThl peakTopa Ha HOMUHAJIBHO MOIIHOCTH 320 CYTOK.

3amava 2. Haiitm neprnoj KpUTHYECKOTO pPEAKTOpa IPU BBOJAE B HErO IOJOKHUTEIBHON
peaktuBHocTH  1,5%B.  IIpuHATB:  CpPEeOHIOID  TOCTOSHHYIO  pacmaja  IpeaIeCTBEHHUKOB

3amasapBaonux Heittponos A=0,01 ¢ (1 rpymma); cpemHee BpeMs KM3HH MOKOIEHHS HEHTPOHOB
I=2x107 c.

Bapuanr 4

3amava 1. Haiiti KoiaudecTBO Teria HeoOXxoaumoe it ucnapenus 20 TOHH BOJBI HArPETOH JI0
240 °C. Ilpunsate: Temmeparypy KuneHus Bogsl 350°C; yaenbHYIO TEIUIOEMKOCTh BOJBI
3,2 xJIx/krx°C; yaenpHyto TerioTy napoodpasosanus 2600 kJx/kr.
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3amaga 2. HaiiTu mnepumon KpUTHYECKOIO pEaKkTopa IpU BBOJAE B HETO IOJOXKHUTEIbHOU
peaktuBHocTH  1,5xB.  IlpuHATH:  CpeAHIO  TOCTOSHHYIO — paclajga  IPeAlnIeCTBEHHHKOB
3amasapiBatomux Heiirponos A=0,01 ¢ (1 rpymma); cpemHee BpeMs KM3HH MOKOJIEHHS HEHTPOHOB
1=3x10" c.

Bapuant 5

3amava 1. Haiitu xommuecTBO Teruia Heobxomaumoe it pazorpeBa ogHoro TBOJI ¢ 20 °C no
1200°C. Ilpunsate: TeroeMkocTh Marepuana obonouku TBOJI C;=320 J[k/krx°C; TemioeMKOoCTh
kepamudeckoro tormmuBa Cuo2=310 Jx/krx°C; Beicora TBDJI h=3,2 m; nuamerp obosouku TBDJI
dos=9,1 mmMm; TommuHa Sop= 0,12 MM; AuaMeTp TOIUIMBHOTO cepiacuHuka duo2=8,6 MM; IUIOTHOCTH
marepuana o6onouku TBDJI pzr=6,5 r/cm®; mmotHocTh Kepamuku puoz=10,8 r/cm®. Usmenenue
nepenaaoB Temreparyp ( TeMepaTypHbIX HallOPOB) HE YUUTHIBATH.

3agaya 2. HaliTu nepuoj KpPUTHYECKOTO pPEakTopa IPU BBOJAE B HETO IMOJOXKUTEILHOM
peaktuBHOocTH  1,0%B.  IlpuHSATH:  CpeoHIOI  TOCTOSHHYH — pacmaja  IpeaiIeCTBEHHHUKOB
3amaspiBaromux HeiitponoB A=0,01 ¢ (1 rpymma); cpeaHee BpeMms H3HH MOKOJICHHS HEHTPOHOB
1=2x10" c.

Kputepun oueHku:

B kpuTtepun olieHKH 3HAHUI Ha KOHTPOJIBHON paboTe BXOISAT:

1 .3HaHKE TEOPETUUYECKOTO MaTepuaa;

2. yMeHHE IPUMEHHUTDH JaHHbIC 3HAHUS TPU PEIICHUH MPAKTUYECKUX 3a]1aY;
3. 000CHOBaHHOCTbH, YETKOCTh, KPATKOCTh U3JIOKCHHUS OTBETA;

4. ymMeHHe IPOAHATN3UPOBATh MOYUYEHHBIN Pe3yNbTaT.

Onucanue MKAJbI OlleHNBAHNS

3amaua 1 onenuBaercs B 10 OamnoB, ecnd MpaBWIBHO HamMCaHbl (OPMYJIbI, HAMIEHBI
MpaBUJIbHBIC 3HAYEHUs W3 TaOJWIl JAHHBIN, HaWJIEH NpPaBWIBHBIM OTBET U TMPABWIHHO HAIMMCAHBI
€IMHULIBI U3MEPEHUS.

3amaua 2 onenuBaercss B 20 OanoB, e€ciM MpaBWIbHO HamHMCaHbl (OPMYJbl, HalJIEHBI
MpaBUJIbHbIE 3HAYEHUs W3 TaONWIl JaHHBIN, HalJIeH MPaBWJIbHBII OTBET M MPAaBUIHHO HAMHUCAHBI
€IUHUIIBI U3MEPEHUS.
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MHUHUCTEPCTBO HAYKH U BBICHIEI'O OBPA3OBAHUA P®
OENEPAJIBHOE 'OCYJAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXXJIEHUE
BBICHIET'O OBPA30OBAHUA
«HannoHanbHbIN UCCIEA0BATENBCKUN AepHbIA YHUBEpCUTET «MU D)
OOHUHCKNH MHCTUTYT ATOMHOM HEPTreTUKHU —
¢uman genepanbHOro rocyAapcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPEKACHUS BBICIIIETO
oOpazoBanus «HaunoHa bHBIN UCCIENOBATENbCKUH AaepHbIid yHIBEepcuTeT « MU DN

TeMbl TO0KJIAI0B

10 JUCIUILINHE ABapuUMHEIE U IIEPEXOHBIE Mporecchl B DY

(HanMeHOBaHUE AUCIUILUIHHBI)

1. ABapuu ¢ MOBPEXIEHUEM aKTUBHOM 30HBI SIIEPHOTO pEaKTOpa Ha cyOMapuHax. XpOHOJIOTus,
MaciTaObl OCIEICTBUI, aHAIN3 aBapUU U IPUYUH.

2. ABapuu c CLP Ha sKcIepMMEHTaJIbHBIX SJEPHBIX PEAKTOpax. XPOHOJIOTHs, MacluTaObl
HOCJIEICTBUM, aHAJIN3 aBapUH U IPUYHH.

3. ABapuu Ha KPUTHYECKUX COOpKax. XpOHOJOTHSI, MACIITAObl TIOCIIEICTBUM, aHATIN3 aBapUU U
HOPUYHH.

4. Amapuu npu tpancnoptupoBke u xpanenun OTBC u OMT. Xponosorus, macutaObl
HOCJIEICTBUM, aHAJIN3 aBapUH U IPUYHH.

5. ABapun npu nepepaborke OTBC u OST. Xpononorusi, Macmradbl MOCIEICTBHA, aHATN3
aBapuu U MPUYUH.
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Kpurepuu onieHKH:

[TokazaTenu u KpUTEPUU OIICHKH JTOKJIaza;

IToka3aTeu oneHKH

Kpurepun oueHku

Banabl
(max)

1. HoBusHa Tekcra

- aKTYaJIbHOCTh TPOOJIEMBI U TEMBI;

- HOBM3HA U CaMOCTOSITENIbHOCTh B IOCTAHOBKE MPOOJIEMBI, B
(hopMyIIMpOBaHUH HOBOTO aCIIEKTa BEIOPAHHOM IS aHAIH3a
poOJIEMBI;

- HaJIM4Ke aBTOPCKOM TO3UIIMH, CAMOCTOSTEIILHOCTD
CY)KJICHUH.

4

2. CreneHb
PaCKpBITHS
CYIIIHOCTH TIPOOJIEMBI

- COOTBETCTBUEC COACPKaHUA TEME JOKJIaAa,

- MIOJIHOTA ¥ ITYOMHA PACKPBITUS OCHOBHBIX IMMOHATHI
poOIEMBI;

- 000CHOBaHHOCTH CIIOCOOOB M METOJI0OB PaOOTHI C
MaTepHUaJIOM;

- YMEHHUE paboTaTth C IUTePaTypoil, CHCTEMaTH3UPOBATh U
CTPYKTYypHUPOBATh MaTEPHAI;

- yMEHHUE 000011aTh, COTIOCTABIIATh PA3JINYHBIC TOUKU
3peHUs TI0 PacCCMaTPUBAEMOMY BOIIPOCY, apTyMEHTHPOBATh
OCHOBHBIE ITOJI0KEHUS W BBIBOJIBL.

3. O00OCHOBAaHHOCTH
BbIOOPA HCTOYHUKOB

- KpYT, MTOJIHOTA MCIIOJIb30BaHMS JIUTEPATYPHBIX HCTOYHHKOB
1o mpooieme;

- MPUBJICYEHUE HOBEUIITUX paboT 1Mo mpodiaeme
(>kypHaibHBIC TyOIMKAIIMHN, MaTepHAIbl COOPHUKOB
HAy4YHBIX TPYAOB U T.J1.).

4. CobnroieHue
TpeOoBaHUil K
o opMIIEHUIO

- TPaMOTHOCTb U KYJIbTYpPa U3JI0KECHUS;

- BJIaJICHUE TEPMHUHOJIOTHEN ¥ OHATHHHBIM anmapaToM
POOJIEMBI;

- coOmoieHne TpeOoBaHUM K 00beMy MPE3EHTAIHH.

5. I'pamoTHOCTB

- OTCYTCTBUE OpdorpapuuecknX U CHHTAKCHUECKUX
OIMOOK, CTUIIMCTUICCKUX ITOTPEITHOCTEIH;

- OTCYTCTBHE OI€YaTOK, COKPAIEHUH CIIOB, KpOMe
OOIIETTPUHSTHIX;

- TUTEPATypPHBIA CTUIIb.

Onucanue MKAJIbI OlleHNBAHMS

18-30 6annoB KOHTPOJIbHASI TOUKA CUUTAETCS BBITOJIHEHHON

0-17 6annoB nokman oTHAeTCs Ha JOPaboOTKyY
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