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OobsacTh NpUMeEHeHus

@®onpn oneHouHbx cpeactB (DOC) — saBrnsercs 00s3aTeNbHBIM TPUIOKEHHEM K paboueit
nporpamme nucuuiuinabl « Teopus nepenoca HelTpoHoB / Neutron transport theory» u oGecnieunBaer
MPOBEPKY OCBOCHHUS IUIAHUPYEMBIX PE3YJIbTaTOB OOy4YeHHS (KOMIETCHIIMA W WX HWHIUKATOPOB)
MOCPEACTBOM MEPONPUITUN TEKYILIEH U MPOMEKYTOYHON aTTECTAlUU MO JUCIUILINHE.

ey 1 3a1aun PoHAA OLIEHOYHBIX CPEACTB

Henpto @DoHOa OLICHOYHBIX CPEACTB SBISAETCA YCTAHOBJICHUE COOTBETCTBUSL YPOBHS
MOJATOTOBKU 00ydYaroImuxcsi TpeOoBaHUSAM (eAepalbHOr0 TOCyIapCTBEHHOrO0 00pa3oBaTeIbHOIO
crapjapra.

Jlns noctukeHus nocTaBiaeHHOM 1enr POHIOM OLEHOYHBIX CPEACTB IO qucHuIInHe « Teopus
nepenoca HeuTpoHoB / Neutron transport theory» permaroTcs cieayronue 3a1auu:

— KOHTPOJIb M YIpaBJCHHE MPOLECCOM MPHOOpeTeHUs OO0ydyaroUIMMUCS 3HAHHWM, YMEHHH U
HAaBBIKOB, IPCAYCMOTPCHHLIX B paMKax I[aHHOﬁ JUCHUIIIINHBI,

— KOHTPOJIb U OLIEHKA CTEIIEHU OCBOCHUS KOMIIETEHLIMM, IPEIYCMOTPEHHBIX B pAMKAX JaHHOMU
JOUCHUILINHEI,

— obecrieyeHre COOTBETCTBHS Pe3yabTaTOB OOyueHHUs 3ajadaM Oyayiied npodeccuoHanbHON
ACATCIIBHOCTH 4Y€pPC3 COBCPHICHCTBOBAHUC TPAJUUIMUMOHHBIX W BHCAPCHUC HMHHOBAIIMOHHBLIX MCTOIAOB
oOyudeHus B 00pa3oBaTeNbHBbII Mpoliecc B paMKax JAaHHOW JUCIUILTUHBL.

1. Hepeqenb NJIAHUPYEMBIX Pe3yJdbTaTOB oﬁyqem/m o JTMCHUIIJIMHE, COOTHECEHHBIX C
IVIAHUPYEMBIMH peE3yjJbTaTaMHU 0CBOCHUSA Oﬁpa3OBaTeJ'II)H0]71 MnporpaMmal

1.1. B pesynbrare ocBoenus OIl maructpaTypsl 0OydaroImuics JOJKEH OBJIAJETh CIEIYIOIIUMHU
pe3yibTaTaMu 00y4eHUs M0 TUCIUILINHE:

Koabi HaumeHoBaHue KOMIETEHIIUH Koa n HanmMeHOBaHHe HHIMKATOPA
KOMIeTeH Ui AOCTHKEHUS] KOMIIeTeHIIUH

NK-4 CrniocobGeH caMoCTOATENbHO 3-11K-4 3Hate nenu u 3aa4u NpOBOAUMBIX
BBINOJIHATh UCCIIEIOBaHMI; OCHOBHBIE METO/IbI U
AKCIIEpUMEHTAIbHBIE U CpeICTBa POBEICHUS IKCIIEPUMEHTABHBIX U
TEOPETUYECKHE UCCIIe0BAHUS TEOPETUYECKHUX HCCIEIOBAHNIN; METOIbI U
JUIS pellieHus] HAyYHbIX U CpeJICTBAa MaTEMAaTUYECKOI 00paboTKU
IIPOU3BO/ICTBEHHBIX 3374 Pe3yIbTaTOB SKCIIEPUMEHTAIBHBIX JAHHBIX;

V-I1IK-4 YMeTh npuMeHSATh METOAbI
MIPOBEICHUS IKCIIEPUMEHTOB; UCITOIH30BAThH
MaTeMaTHYECKHUe METOIbI 00pabOTKH
PEe3yIbTATOB MCCIICIOBAHUN U UX 0000IIECHNS;
0OpPMIISITH PE3yabTaThl HAYYHO-
HCCIIEI0BATENbCKUX padoT;

B-TIK-4 Bnanets HaBBIKaMHU
CaMOCTOSITEIIFHOTO BBITTOJTHEHHUS
AKCIEPUMEHTAIBHBIX U TEOPETUUECKUX
WCCIICIOBAHUS JUISl PENIEHUS] HAYYHBIX U
MIPOU3BOJCTBEHHBIX 3a/a4;

NK-22.1 CniocoOeH oCyIIeCTBISITh 3-11K-22.1 3HaTh 3aKOHOMEPHOCTH
MOJEINbHBIE U MOBEICHUS PAAUOHYKIIUIOB B OKPYKAOLIEH
SKCIIEPUMEHTAIIbHBIC cpene, OMOJIOTMYECKOTo IeUCTBUS Ha
UCCIIeIOBaHMs B 00J1aCTH YeJIOBEKA U OKPYXKAIOIIYIO CpENy; MIPUHITUIIBL
panalliOHHON SKOJIOTHH U CUCTEMBI paIUaIlMOHHON 0€30MacCHOCTH;




panuanoHHON 06e301acHOCTH OCHOBHBIE 9KOJIOTHYECKHE U
YeJIOBEKA U OKPYXKAIoIIeH Cpesibl | paalodKOJIOTHUECKUE POOIIEMBI SAepHO-
TOIJIMBHOT'O 1MKJIA;

V-IIK-22.1 YMeTs npoBOAUTH
MOJCIIUPOBAHUE PAJHOIKOTIOTUUECKHUX
MIPOIIECCOB; OCYIIECTBIITh
AKCIIEPUMEHTAIbHBIC PATHOONOIIOTHYECKUE U
PaaMO3KOJIOTHYECKUE CCIICIOBAHNS,
OLICHMBAaTh HEraTUBHBIE
PaaroOUOIOTHYECKUE U PATHOIKOJIOTUUECKHIE
MOCJIEICTBUS,

B-IIK-22.1 Biagers HaBbIKAMU OLIEHKHU
paaralMOHHON M YKOJIOTHYECKON
0€30MacHOCTH NPU peaTn3alnuu
AHTPOIIOTCHHOM JIEATEIbHOCTH;
KOMITBIOTEPHBIMU TEXHOJIOTUSIMH U
CIICIUATTM3UPOBAHHBIMHU ITPOTPAaMMHBIMHU
Cpe/CTBaMU, IPUMEHSIEMBIMU JJIS
PaIMO3KOJIOTHYECKUX UCCIIEIOBaHU;
HaBBEIKAMH aHAJIMTHYSCKOI'O U
MHCTPYMEHTAJILHOTO aHalu3a 00BEKTOB
OKPYXKAIOIIEH CPEbI.

1.2. Smanot hopmuposanun komnemenyuit ¢ npouecce océoenusn OIl mazucmpamypol

KOMIIOHEHTBI KOMITETEHIIMH, Kak TPaBWIO, (DOPMHUPYIOTCS TPU H3YYCHUU HECKOJIBKHX
TUCITUIIIMH, a TakkKe B HEMaJoW CTENeHU B Mpollecce MpoxokaeHus mnpaktuk, HVP u Bo Bpems
CcaMOCTOSITeNIbHOU paboThl oOy4varomierocs. Bemmonnenue u 3ammuta BKP sBnstoTcs Bugom yueOHOM
JeSITENIbHOCTH, KOTOPBIH 3aBepIiiaeT mpoiecc GopMUPOBAHHS KOMITETEHITUH.

Oranbl GOopMUPOBAHUS KOMIICTCHIIUN B TIPOIECCE OCBOCHHUS TUCITUTUIAHBI:
- HAYaJbHBIN dSTanm — Ha 3TOM dTane (OPMHUPYIOTCS 3HAHUEBBIE M HHCTPYMEHTAJIbHbIE OCHOBBI
KOMIICTCHIIMH, OCBaWBalOTCSI OCHOBHBIC Kareropuu, (opMmupyroTcs Oa3oBbie yMmeHUs. CTyaeHT
BOCTIPOU3BOJUT TEPMUHBI, (DaKThI, METOIbI, MOHATHS, MPUHIIUIIBI U PABUIIA; pelaeT ydeOHble 3a1aun
1o o6pasiy;
- OCHOBHOM »Tam — 3HAHUS, YMEHHUSA, HaBBIKM, obOecreyuBaronie (HOpPMHUPOBAHHE KOMIIETEHIIUH,
3HAYUTEFHO BO3PACTalOT, HO €Ie HE JIOCTHTalOT WUTOTOBBIX 3Ha4YeHWi. Ha sToM srame CTyneHT
OCBaMBaeT aHAJIUTHYECKHWE JACUCTBUS C NPEIMETHBIMU 3HAHUAMU MO JTUCIHUIUIMHE, CIOCO0eH
CaMOCTOSITEIIEHO PelIaTh yu4eOHBIC 3a/1a4, BHOCS KOPPEKTUBHI B aITOPUTM JIEHCTBUH, OCYIIECTBIISS
KOPPEKIIHIO B X0J1¢ pa0OThI, IEPEHOCUT 3HAHUS M YMEHHS Ha HOBBIE YCIIOBUS;
- 3aBepUIAOIIMI dTal — Ha dTOM dTale CTYJACHT JIOCTHTaeT UTOTOBBIX IMOKa3aTeliel Mo 3asBICHHON
KOMIIETEHIINH, TO €CTh OCBauBaeT BeChb HEOOXOAUMBII 00BEM 3HAHUH, OBIIAIEBACT BCEMH YMEHUSMU U
HaBbIKaMU B cdepe 3asBiIeHHONH komrteTeHITMH. OH CIOCOOEH HCITOJIb30BaTh ATH 3HAHUS, YMCHWSI,
HABBIKU TIPU PEIICHUH 33124 TOBBIIIIEHHON CII0)KHOCTH U B HECTaHAAPTHBIX YCIOBHUSX.

Oranbl  POPMHUPOBAHUS KOMICTCHIIMA B XOJI€ OCBOCHHUS JWCIMIUIMHBI OTPaXKArOTCS B
teMmatnueckoM riane (cm. PII).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIETEHIUSAMH U GopMaMi KOHTPOJISI HX OCBOEHUS

Ne | KonTposmpyembie NHaukaTop nocTHKEeHUS HanMeHOBaHME OLIEHOYHOI O
n/m | pasaebl (TeMbl) KOMIIEeTeHI[UH cpeacTBa TeKyuen u
AUCHHUILINHBI NPOMEKYTOYHOM aTTecTALMHU

Tekymas arrecranus, 3 ceMecTp

1. | Papene1-2 |  3-TIK4, V-IIK-4, B-TIK-4, |  Komtpomsmas paGora Nel




3-11K-22.1, V-T1IK-22.1, B-I1K-22.1

Pasznen 3 3-11K-4, Y-IIK-4, B-11K-4, KonTpomnbnas padorta No2
3-11K-22.1, YV-IIK-22.1, B-I1K-22.1
IIpomexxyTouHas aTTecTANNS, 3 CEMECTP
DK3aMeH 3-11K-4, V-IIK-4, B-I1K-4, DK3aMeHaI[MOHHBIN OUIeT

3-11K-22.1, V-T11K-22.1, B-I1K-22.1




2. OnucaHue nokasareseil M KpUTepUeB OLlCHMBAHUSI KOMIIETEHIIUI HA Pa3JIMYHbIX 3Tanax X (POPMHPOBaHNS, ONIMCAHUE IIKAJ OLCHMBAHUSA
KoHeuHbIMU pe3yibTaTaMl OCBOCHMsI IPOTrPaMMbl AMCLUIUIMHBIL SBIAIOTCA C(HOPMUPOBAHHBIC KOTHUTUBHBIE JECKPUIITOPBI «3HATh», «YMETbY,

«BJIAJIETH», PACIMCAHHBIE IO OTJEIBHBIM KOMIIETEHIUSAM, KOTOpbIE MpUBEAEHHI B 11.1.1. @opMupoBaHue 3TUX JECKPUNTOPOB IMPOUCXOAUT B IPOLECCE

U3y4eHMs JUCLMIUIMHBI 10 TaraM B paMKaX pa3JIYHOIo BHJA yUEOHBIX 3aHATUH U CAMOCTOATEIbHOM paboThI.
Briiensirores Tpu ypoBHS c(OPMHPOBAHHOCTH KOMITETEHIIMIA Ha Ka)KJIOM 3Tane: MOPOTrOBBIN, MPOJIBUHYTHIN M BEICOKUH.

YpoBHHU Coaep:xaTejibHOE OcHOBHbIE MPU3HAKHU BbljIeJIeHNsI YPOBHS BPC, ECTS/IIaTudaaibuas
onucaHue YPOBHS % HIKAJIA VIl OLeHKH
OCBOEHHsI | JK3aMeHa/3a4yeTa
Boicokuii TBopueckas IeATENbHOCTh | Brarouaem Hudcecmoawuii ypoeeHs.
Bce suovl komnemenyuti CTyneHT AeMOHCTpUpyeT cBOOOAHOE 00IaaHue
cpopmuposanvl Ha 8bICOKOM KOMITETEHITMSIMH, CITOCOOCH MMPUMEHHUTH UX B A/
VPOBHE 8 COOMBEMCMBUL C HECTAaHJAPTHBIX CUTYAIHUSIX: TIOKa3bIBAET 90-100 Otimtio/
yenamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO PUHIMATh PEIICHHUE, 3auTeHo
OUCYUNTIUHDBL pemiate mpobieMy/3agady TEOPETUYECKOTO HIIN
MPUKIIQTHOTO XapaKTepa Ha OCHOBE U3YYEHHBIX
METOJIOB, IPUEMOB, TEXHOJIOTUI
IIpoaBUHYTHII [lpumeHenne 3HaHUA W | Brarouaem Hudcecmoswuii ypogeHs.
Bce 6uovl komnemenyuil yMeHul B Oosiee mupokux | CTYACHT MOXKET J0Ka3aTh BIIAJICHHUE B/
cpopmuposansvl Ha KOHTEKCTaX Y4eOHOH ¥ | KOMIETCHIUSMH: IEMOHCTPUPYET CIIOCOOHOCTh 85-89 OueHb XOpomIo/
NPOOBUHYMOM YPOBHE 8 npodeccuoHaNbHOM coOuparth, CUCTEMATU3UPOBATh, AHATTU3UPOBATH 3auTeHo
coomeemcmeuu ¢ yeasamu | ACITEeIbHOCTH, HEXENW II0 | W TPaMOTHO UCIIOIb30BaTh HH)OPMAIIHIO U3
3a0ayamu OUCYUNJIUHbBL oOpa3ity, Oonblell oyel | caMOCTOSTENbHO HAlIEHHBIX TEOPETUUECKUX
CaMOCTOSITETEHOCTH U | UCTOYHHKOB M MJUTFOCTPUPOBATH UMHU C/
WHUIUATHBBI TEOPETUUECKHE MOJI0KEHHS UM 0OOCHOBBIBATH 75-84 Xopormo/
MIPAKTUKY MPUMEHEHHUS. 3a4TeHo
IToporossii PenponykrusHas CryneHt JIEMOHCTPUPYET BJIAJICHUE 65-74 D/V noBneTBopuTensHO/
Bce 6uovl komnemenyuil JeSITeTbHOCTD KOMIIETEHIIMSIMH B CTaHJAPTHBIX CHTYallUsX: 3auTeHo
chopmuposarvl Ha NOPO2OBOM M3JIaraeT B mpezernax 3a/1a4 Kypca TeOpEeTHIECKH
ypoene Y IPAKTHYECKU KOHTPOIUPYEMBII MaTepHuall. 60-64 E/locpenctaento
/3auteHo
OTcyTCcTBHE PU3HAKOB TIOPOTOBOTO YPOBHS: KOMIIETEHITUH HE CPOPMHUPOBAHBI. 0-59 HeynonerBopurenbsHo/

Hwuxe moporosoro

CTy,Z[CHT HC B COCTOSIHUU IIPOACMOHCTPUPOBATH O6HaI[aHI/IC KOMIICTCHIUSAMU B

CTAaHAAPTHBIX CUTYyallHuAgX.

3aureHo




OueHuBanue pe3yabTaTOB OOyUEHHUS CTYAEHTOB M0 JUCHUIUIMHE OCYIIECTBISIETCS IO
perjlaMeHTy TEKYIIEro KOHTPOJIsl U TPOMEKYTOUHOMN aTTeCTal|u.

Kputepuu oneHnBaHusi KOMIIETCHIIMI HA Ka)JOM 3Tare M3y4YeHUs NUCHUMIUIMHBL JIJISl KaXJI0ro
BHJIa OLICHOYHOTO cpeacTBa u mpuBoAsaTcs B m. 4 @OC. HToroBeiii ypoBeHb CHOPMUPOBAHHOCTH
KOMIIETCHIIMH TIPU U3YUYCHUH TUCHUILUIMHBI omnpeensercs no Tabmauue. [lpu sTom ciaeayer noHUMaTh,
YTO TpaHUIa MEXAYy YPOBHAMU I KOHKPETHBIX pE3yJIbTaTOB OCBOEHHUS 00pa3oBaTelbHOU
MIPOrpaMMbl MOYKET CMEIIAThCS.

YpoBenb chopMHPOBAHHOCTH Texkymmii KOHTPOJIb IIpome:xxyTo4yHast aTTecTalUsA
KOMIIEeTEHIIUH
BbICOKHI BbICOKHI
BBICOKM I NpOOBUHYMbLLL BbICOKUU
BbICOKULL nPOOBUHYMbLLL
nopo2oawll BbICOKUU
8bICOKUU nopo2osblll
IIPOJIBUHYTBIN NMPOJABUHYTHIN NPOABMHYTBINI
NnpOOBUHYMbLLL nopo2oaulil
nopo2o6wiii NnPOOBUHYMbLLL
IIOPOrOBBIN TMOPOroBbIi NOPOrOBbIN
HIDKE TOPOFOBOTO NOPOrOBbIi HHKe IOPOroBoro
HHKe IOPOroBOro -

3. MeToanuyeckne MaTepuabl, ONpeesiiOlHe NPOUeAYPhl OUEHHWBAHUSI 3HAHMIA, yMeHMI,
HABBIKOB M (MJHM) ONBITA [JAeATeIbHOCTH, XapaKTepuU3yIMX 3Tanbl (opmMupoBaHus
KOMIIeTeHIINH

Hrorosas arrecraiusa 1o  JUCHUIUIMHE  SBJISACTCA  UHTCIPAJIBHBIM  IMOKA3aTCJIEM  KAaueCTBa
TCOPCTUUCCKHUX U MPAKTUICCKUX 3HAHWH 1 HAaBLIKOB 06yqa}0m1/1xca IO JUCHUIIIIMHE W CKJIAAbIBACTCs
N3 OLCHOK, IMOJTYYCHHBIX B XO/€ TCKYH_Ieﬁ u HpOMe)KYTOQHOfI aTTeCTalnuu.

Tekymast arrecranus B CEMECTPE MPOBOIUTCS C IENbI0 OOECredeHHsl CBOCBPEMEHHON 00paTHOU
CBSI3H, JUUISI KOPPEKIIUU O0YUEHUSsI, aKTUBU3AIUU CAMOCTOSATEIBHOM paboThl 00yJarOIIXCSl.

HpOMG)KyTO‘IHaSI arrecTanusd npcaHasHadYCHa JJId 00BEKTUBHOI'O MOATBCPKACHUA KW OLCHHBAHUA
AOCTUTHYTBIX PE3YJIbTATOB 06y‘IeHI/I$I MMOCJIC 3aBCPUICHUA U3YUCHUS JUCHHUIIIINHBI.

Texymas aTTecTalus OCyIleCTBISETCS /1Ba pa3a B CEMECTP:

e koHTposbHast Touka Ne 1 (KT Ne 1) — BbIcTaBisieTcst B 3JEKTPOHHYIO BEIOMOCTb HE MO3]Hee 8§
Helenu ydeOHoro cemectpa. Bkirouaer B ceOsi OLEHKY MEPONPHUITHH TEKYLIEro KOHTPOJIS
ayJUTOPHOM M CcaMOCTOSTEIbHOMH paboThl oOywaromerocs Mo pasjenam/TeMaM y4eOHOM
JTUCIUTIIMHEI ¢ 1 o 8 Hepenmo yd4eOHOoro cemecTpa.

e koHTposbHas Touka Ne 2 (KT Ne 2) — BoIcTaBisieTcs B AJIEKTPOHHYIO BEIOMOCTb HE Mo3jHee 16
Heslenu ydeOHoro cemectpa. Bxitouaer B ce0si OLIEHKY MEpPONPHUATHHA TEKYLIEro KOHTPOJISA
ayIUTOPHOM ¥ CaMOCTOSATEIBHOM paboOThl oOOydwaromerocss MO paszeiam/TeMaM ydeOHOM
TUCITUILINHEL ¢ 9 1o 16 Heneno yueOHOro cemectpa.

PesynpTaThl Tekymield M MPOMEXKYTOUHON aTTECTAIMM TMOIABOIITCS IO MIKaJe OaNIbHO-PEUTHHTOBON
CHCTEMBI.

JTan peiiTHHIOBOM cucTeMbI / Henens Bbana
OueHo4Hoe CpeCTBO My Maxciyn
Texymas arrecranus 1-16 36 60
KoutpoJsbHas Touka Ne 1 7-8 18 30




Koumponvnas paboma Nel 7 18 30

KoHTpoJsbHas Touka Ne 2 15-16 18 30

Koumpononas paboma Ne2 16 18 30

IIpomexyTouyHas aTTecTALMS - 24 40

DK3aMeH -

OK3amenayuonnvlil buiem - 24 40

HNUTOI'O no gucuuninHe 60 100

* MUHUMaJIbHOE KOJIMYECTBO OA/IOB 3a OLEHOYHOE CPEJCTBO — TO KOJUYECTBO OAIOB, HAOpaHHOE
o0y4aroImuMcsi, NpU KOTOPOM OLEHOYHOE CpEACTBO 3aCUUTHIBAETCS, B IPOTUBHOM CIIydae
00yyaroImuics T0JKEeH JIMKBUIUPOBATh MOSBUBLIYIOCS aKaJIEMHUYECKYIO 3aJI0JDKEHHOCTh 110 TEKyILEeH
WIA TPOMEXKYTOYHOW aTTecTauud. MUHUMAaIbHOE KOJMYECTBO OAJUIOB 32 TEKYILYIO aTTECTAlUIO, B
T.4. OT/I€JIbHOE OLIECHOYHOE CPEACTBO B €€ COCTaBe, U MPOMEKYTOUHYIO aTTecTaluio cocraniser 60%
OT COOTBETCTBYIOINX MaKCUMAaJIbHBIX OaIOB.

CryneHT cuuTaeTcss aTTECTOBAaHHBIM IO pa3JieNly, 3a4eTy WM 3K3aMeHy, €clld OH HaOpasl He MeHee
60% ot MakcuMaIbHOTO Oaa, MPeayCMOTPEHHOro pabouel mporpaMMoii.

CryneHT MOXeT ObITh aTTeCTOBAaH IO JUCHMIUIMHE, €CIIM OH aTTeCTOBAaH IO KaXIOMY paszeny,
3a4eTy/?K3aMeHy M €r0 CyMMapHBbIi 0aju1 cocTaBiisieT He MeHee 60.

4. Tunosbie KOHTPOJIbHBIC 3aI1aHUA WX UHbIC MaTCpPHUAJIbI, HEOﬁXO}]I/IMbIe AJIFd OICHKH 3H3Hﬂﬁ,
yMeHHﬁ, HAaBbIKOB
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3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. TloHsiTHE NOTOK HEUTPOHOB, MUKPOCKOIIUYECKHE U MAKPOCKONMYECKUE CEUEHUS,
AJIepHAs INIOTHOCTh, CKOPOCTh PEAKIIUM.

2. 'eoMeTpudecKuil mapaMeTp JJis IIIOCKOU, IIMITMHAPUIECKON U
chepruuecKkoi reOMETPUH.

CocraBuTenb N.0.damunus
(moaruce)

PykoBoautens OOII N.0.Damunus
(moaruce)

« » 20 T
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BOIIPOCHI K DK3AMEHY

IlousaTus IMMOTOK HGfITpOHOB, MHUKPOCKOIIMYECKUEC W MAKPOCKONHWYCCKUC CCUCHUA, AACpHaA
IVIOTHOCTb, CKOPOCTDb peaKHHﬁ.

Krnaccudukanus cedeHni siaep 1o TAMAM PeaKIuid, 00JacTsIM SHEPTUid, BeCy sep.
XapakTepHble 0COOEHHOCTH HEUTPOHHBIX CEUEHHM BOI0pOa, IeiTepus, yrieposa, 6opa.
XapaxkTepHble 0COOEHHOCTH HEHTPOHHBIX CEUYEHUI HEUETHBIX U30TOIOB YpaHa U ITyTOHUS.
XapakTepHble 0COOEHHOCTH HEUTPOHHBIX CEUEHUH YETHBIX M30TOMNOB ypaHa U ITyTOHUS

XapaxkTepHble 0COOEHHOCTH HEHTPOHHBIX CEUEHUH rafloIuHUs, 3pOus.

CriekTp HEMTPOHOB B TEIUIOBBIX IPOMEKYTOUHBIX M OBICTPBIX peaKkTopax.
VYpasuenue bonbimana B unterpo-nuddepenuansaoil popme (001IMe TOHATHSA).
banaHCHBIN CMBICT ypaBHEHMS IIEPEHOCA, TPAHUYHBIE YCIIOBUS.

. CpenHuii KOCHHYC yrila paccesHHsl, CpemHss UIMHAa CBOOOMHOTO mpoOera W TPaHCIOPTHOE
ceuenue. Koapdumuent quddysuu.

OcHoBHbIE 1ONYIIEHUS B MOJIEIN HEUTPOHHOU (D y3un.

OnnocroponHue Toku, [Tonuelii AU Qy3nOoHHBIH TOK HEUTPOHOB. 3aKoH DuKa.
Hecrannonapaoe ypaBHenue nud@y3un u ero oCHOBHbIE TapaMeTPBhI.

Hnuna Jluddysuu, ee cMbICI.

['pannuHbIe yCIIOBUS HA TPAHMIIE ABYX CPEJl, HAa TPAHUIE C BaKyyMOM. [[IuHa s3KCTpanoisuum,
AKCTPanoJIMpOBaHHAs IJINHA.

OO6mue pemeHuss ypaBHeHus UGQy3ud C HCTOYHMKOM B HEpa3MHOXaoIIeH cpeje,
cOOCTBEHHBIE (PYHKIIUH.

Cpenpl ¢ pa3MHOKEHHEM HEUTPOHOB. MarepurasnbHbIil mapaMeTp Cpeibl.
['eomeTpuueckuii mapameTp A MII0CKOH, HMIMHAPHIECKON U ChepruuecKoil reOMeTpuH.

. YcoBue KpUTHIHOCTH peakTopa BeposaTHocTs n3bexarh yTeuku B mporecce nuddys3un.
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. CoOcTBeHHBIE (DYHKIMHM OJHOPOTHOTO ypaBHEHHS AUGGY3UH B pa3MHOXKAIOMICH cpene st
TUTOCKOM, ITMITMHIPUYECKON U chepruecKoil TeOMETPUH.

Kunemaruka crtonkHoBeHMH, yribl B cuctemax koopaunHat CLU-JIC, noreps sHepruu -
anbda.

3aKkoH pacceianus, MaKCUMaJIbHAaA IMOTEPs SHCPIrun, CPCAHAA NMMOTCPA 3a CTOJIKHOBCHHC.

Cpennenorapudmuueckas MOTEpsi SHEPrMM HEUTPOHOB 3a OJHO CTOJKHOBeHHE. Ywucio
coyaapeHus Tpe0yeMbIX I 3aMeJJICHUSI HSUTPOHOB JI0 HY)KHOW YHEPTHH

Jlerapruss u 3amemsieHue HelTpoHoB. CpemHenorapupmMuyeckass MOTEeps HSHEPruu 3a
CTOJIKHOBEHUE - KCH.

3amemnAromias  CIocOOHOCTh  BEIIECTBa, IMOTJIOMIAIOIIAS  CIOCOOHOCTh, KOd(DPUIIUEHT
3aMeIJICHUS.

CpaBHeHUE HEUTPOHHO-(PU3NYECKUX CBOMCTB 3aMeNTUTENEeH TPUMEHSIEMbIX B PEaKTOpax

VYpaBHeHHe 3aMeUIeHUs] B OECKOHEYHOH cpezie. 3aMemiieHne Ha BOAOopoze 0e3 MOTJIOIeHus,
criektp depmu.

BepositTHOCTh M30€xaTh pe30HaHCHOTrO 3axBaTa. beckoHeuHblil Pe3oHaHCHBIN HHTErpal.
Monens HenpepbIBHOTO 3ameaneHus. CBA3b BPEMEHU 3aMEJUICHUS U JIETapruu.

Pemenne HecranmonapHoro ypaBHeHHs auddy3unm ¢ HCHOIB30BaHHEM TMPUOIMHKEHUS
BO3pacTa HEUTPOHOB.

[TonsiTe BO3pacTa HEUTPOHOB, (PU3MICCKUI CMBICT BO3pacTa. YpaBHECHHsI BO3pacTa B Cpeie
0€3 IOIJIOIEHHUS.

Jud¢dy3noHHo-Bo3pacTHOE NPUOIMKEHHUE, AJTMHA MUTpaliui BepoaTHOCTh N30€XaTh yTEUKH B
IIPOLIECCE 3aMENIEHUS] HEUTPOHOB.

. Tepmanu3anus HerTpoHoB. TermoBoe paBHOBecHe B cpene. Ciektp MakcBera.

. HOFJ'IOH_[eHI/Ie, " paCCCIHUC IIpHU TCpMaJIn3alllun HeﬁTpOHOB. TeMnepaTypa HCI\/’ITpOHHOFO rasa.

KpuTepuu onieHUBaHus KOMIIeTeHIU#i (pPe3y/IbTaTOB):

YPOBEHb OCBOCHHMS CTYJECHTOM MaTepHalia, IpelycMOTPEHHOT0 Y4eOHO! MporpamMmMoii;
MIOJIHOTA U IPABUIIBHOCTh OTBETA, CTENIEHb OCO3HAHHOCTH, IOHUMaHUS U3y4EHHOTO;
000CHOBAaHHOCTb, YETKOCTb, KPATKOCTb U3JI0)KEHUS OTBETA;

OTBETHI HA JIOTIOJIHUTEIbHBIE BOTIPOCHI.

Onucanue MKAJbI OIICHUBAHUA:

Onenka Kpurtepun onenkn

OtanuHO CTyIEeHT OJDKEH:

36-40

- IPOJAEMOHCTPHPOBATH TTTYOOKOE U IPOUYHOE YCBOEHHUE 3HAHUI
MIPOrpaMMHOTO MaTepHaa;

- HCUEPIBIBAIOLLE, II0CIEI0BATEIbHO, IPAMOTHO U JIOTUYECKUA CTPOUHO
M3JI0KUTh TEOPETUYECKUIA MaTepra;

- IPaBUIILHO (POPMYIIUPOBATH ONPEICIICHHS;

- IPOJAEMOHCTPUPOBATE YMEHHS CAMOCTOSATEIbHON paboTHI C
JIUTEPATYPOU;

- YMCTH CACJIATh BBIBOABI 11O M3JIAraCMOMY MAaTCpUaJly.

Xopormio CTyIeHT TOJKEH:
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30-35

- IPOJAEMOHCTPUPOBATH AOCTATOYHO MOJHOE 3HAHUE IIPOrPAMMHOTO
MaTepuaia,

- IPOJEMOHCTPUPOBATh 3HAHHE OCHOBHBIX TEOPETUYECKHUX MMOHATHUH;
JIOCTATOYHO I1OCJIE0BATEIBHO, IPAMOTHO U JIOTUYECKU CTPOMHO
u3JaraTb MaTepual;

- IPOJIEMOHCTPUPOBATh YMEHNE OPUEHTUPOBATHCS B JINTEPATYPE;

- YMETh CIIeNaTh JOCTATOYHO OOOCHOBAHHBIC BBIBOJIBI 10 H3JIATaeMOMY
MaTepuany.

VY 10BIETBOPUTEIHLHO
24-29

CTyaeHT N0KeH:

- IPOJIEMOHCTPUPOBATH O0IIIee 3HAHUE N3Yy4aeMOro MaTepuana;

- IIOKa3aThb 0611.[66 BJIaaACHUC HOHATUIHBIM arrapaToM IUCHUILIIMHBI,
- YMETh CTPOUTH OTBET B COOTBETCTBUU CO CTPYKTYPOH H3JIaraeMoro
BOIIPOCA;

- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO ITPOrpaMMOi yaeOHYIO
JTUTEPATYPY.

HeynoBiaeTBOpUTEIBHO
23 1 MeHbliIe

CTyneHT AeMOHCTPUPYET:

- He3HaHHUEe 3HaYUTENbHOM YacTu MPOrpaMMHOI0 MaTepHaa;

- HE BJIa/ICHNE OHATUMHBIM aIapaToM AUCLUIIINHBL

- CYLLIECTBEHHBIE OLIMOKU IIPU U3JI0)KEHUHU YUeOHOIro MaTepuana;
- HEYMEHHE CTPOUTH OTBET B COOTBETCTBUH CO CTPYKTYpOi
U3J1araeMoro BoIIpoca;

- HCYMCHUC JCJIATh BBIBOJBLI 110 U3JIAracMOMY MaTepuaily.
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MUHHCTEPCTBO HAVKU U BBICILIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE 'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UCCIEN0BATENbCKUN SAepHbIN yHUBEpcUTET « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN ~

dwman deneparbHOTO TOCyHapPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXIeHVS BBICIIIETO 00pa3oBaHs
«Ha1moHasIbHBIV McciIeqoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepHble pU3UKA M TEXHOJIOTHH)
ObpasosarersHas «Radioecology and Radiation Protection»
nporpamma

JucuuruimHa Teopus nepenoca uerirponos / Neutron transport theory

KomimuiekT 3aganuid 1J1s1 KOHTPOJILHOM padoThl Nel

Bapuant 1

3amaya 1. BbIUMCINTH SHEPrui0, BBIACIMBIIYIOCS HpH JAeleHuu | T 25y, [Ipn omHOM peneHMH
ocBoOoxkmaercs 204 M»B.

3amava 2. CKOJIBKO coyaapeHui TpeOyeTcs Iis 3aMeJieHus HeHTpoHa ¢ Heprun 2M»3B 1o sHeprumn
0,25B Ha anpax Hu?C.

3amaua 3. Haitnute cpennee BpeMs nuddy3un TEMIOBOTO HEWTPOHA IS CIEAYIONIEH TOMOTEHHOM
cpenbl UO,+2C+H,0 ¢ 0OBEMHBIME T0NISAME 0,028, 0,036 1 0,936 COOTBETCTBEHHO.
OGorarenne 1o u3oromy U - 2,6%. Inoraocts UO, 10.4 r/cM®, mioTHOCTE yrieposa
1,6 F/CM3, IUIOTHOCTB BOgbl 1 r/em’,

Kpurepun onenku:

3az[aqa 1 OLICHUBACTCA B 6 6aJ'IJ'IOB, €CJIN MPAaBUJIBHO HaIIMCaHbI (bOpMy.]'IBI, HaI>’I,Z[CHbI ITPaBUJIBHBIC
3HA4YCHUA U3 Ta6J'II/HI )IaHHI)II\/JI, HaﬁHeH HpaBHHI)HI)IfI OTBE€T W TIPAaBUJIbHO HAaIIMCaHbl CAWMHUIIBL
HU3MCPCHUA.

3amavya 2 oneHuBaeTcss B 9 0ayuioB, e€ciM NPaBUIBHO HamMCaHbl (OPMYJIbI, HalE€Hbl MpaBUIbHBIC
3HaYeHHUs W3 TaOJMIl JaHHBIM, HalJleH NpaBWIbHBIM OTBET W MPAaBUIBHO HAMMUCAHBI E€IUHUIIBI
U3MEpEHUsI.

3anaua 3 oneHuBaercs B 15 OamsioB, eciau MpaBUIBHO HamUCcaHbl (GOPMyYJIbl, HaWJECHBI MPABUIbHBIE
3HaYeHUs] W3 TaOMUI JaHHBIA, HaWIeH TMpaBWIbHBIA OTBET U NPABUIBLHO HAMHCAHbl EIUHUIIBI
U3MEpEHMUS.

OnucaHme MKAJIbI ONEHUBAHNUS
20-30 6am10B - KOHTPOJIbHAS PabOTa 3aCUUTHIBACTCS.

0-19 6amnoB — CTyIEHT AOJDKEH MepenucaTh KOHTPOJIbHYIO padoTy. [Ipu mepenuchiBaHUU CTYACHTY
MaKCHUMaJIbHOE KOJMYECTBO 0AJUIOB, KOTOPBIE MOXHO HaOpath - 24.
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MUHHCTEPCTBO HAVKU U BBICLIEI'O OBPA3OBAHU S POCCUMCKOI ®EJIEPALINA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauuoHanbHbIN UCCIEN0BATENbCKUN AAEpHBIA yHUBEpcUTET «MU D)
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEepPreTUKN ~

dwman deneparbHOTO TOCyHaPCTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUPeXXIeHVIS BBICIIIET0 00pa3oBaHs
«Ha1moHasIbHBIV McciIeqoBaTe IbCKII AepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTJIEJIEHUE SITEPHOM ®U3UKH U TEXHOJIOT U

HamnpaBnenue 14.04.02 «SInepHble pU3UKA M TEXHOJIOTHH)
ObpasosarersHas «Radioecology and Radiation Protection»
nporpamma

JucuuruimHa Teopus nepenoca uerirponos / Neutron transport theory

KoMmniekT 3agaHuii 1Jis1 KOHTPOJIbHOM padoThl Ne2

Bapuant 1

3amava 1. KakoBa Macca pagmoakTHBHOTO HYKJIHJA 2%, eciM M3BECTHO, YTO B SMHHITY BPEMEHU
MIPOUCXOIUT 5.10° o-pacnasioB B cekyHay. Ilepuon momypacmana 2%y IPUHATH PaBHBIM
700 MUJITTHLOHOB JIET.

3amaya 2. OneHUTE BEpPOATHOCTh YTEUKM HEUTPOHOB M3 MajorabapuTHOW M KpYyNHOrabapUTHOMN
AaKTHUBHBIX 30H BOJO-BOASHOTO peaktopa: a) H=1 m, D=1,1 m u 6) H=3 m, D=3,5 M. Bo
BCEX CJy4yasx HCIOIb3YETCS BOJHO-KENE3HBIA OTpakarelb ¢ 3(P¢eKkTuBHON q00aBKOM
9,¢=10 cm.

3anava 3. Paccuntarh K03(PUIMEHT UCTIONB30BAHMS TEIIOBBIX HEHTPOHOB JJIsi OJHOPOIAHON CMECU
TOTIMBA U 3aMeuiuTeNsl. TommnuBo: MeTauinueckuid ypan ¢ oboramenuem 3% mo U-235.
3amMeuTens: TpauT C IIOTHOCTHIO 1,6 r/em’.

Kpurepun onenkmu:

3amaua | oneHuBaercst B 6 OayjioB, €Clid MPaBUIbHO HamMcaHbl (OPMyJIbl, Hai/leHbl MPaBUIbHBIE
3HaueHUsT M3 TaOJIMLl JaHHBIM, Hal/leH NpaBWIbHBIA OTBET W TNPABUIBHO HAMMCAHBl EIUHUIIBI
WU3MEpEHMUS.

3amavya 2 oneHuBaeTcss B 9 6ayuioB, eciM MPaBUIBHO HamMcaHbl (GOPMYJIbI, Hai/IeHbl MpaBUIIbHBIE
3HaYeHHUs W3 TaONMIl JAHHBIM, HalJIeH NpPaBWIbHBIM OTBET W MPABUIBHO HANMCAHBI €IWHUIIBI
H3MEpEeHMUS.

3anaua 3 oneHuBaercs B 15 OamsioB, eciau MpaBUIBHO HAmUCaHbl (HOPMyJIbl, HalJEHBI MPABUIbHBIC
3HaYeHUs] W3 TaONWIl JaHHBIM, HaWJIeH NpaBWIbHBIA OTBET W MPABUIBHO HANUCaHbl €IWHUIIBI
WU3MEpEHMUS.

OnucaHue MKAJIbI ONEHUBAHNUS
20-30 6amT0B — KOHTPOJIBHAS padOTa 3aCUUTHIBACTCH.

0-19 6amnoB — CTyIEHT AOJDKEH MepenucaTh KOHTPOJIbHYIO paboty. [Ipu mepenuchiBaHUU CTYACHTY
MaKCHUMaJIbHOE KOJMYECTBO OAJIJIOB, KOTOPHIE MOXXHO HaOpaTh - 24.
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