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ObsacTh NpUMEHeHus

@®onx oueHouyHbix cpeactB (POC) — sBusercs 00s3aTEIbHBIM MPUIOKEHHEM K paboueit
nporpamMme JUCHUIUTHHBI «SnepHas ¢usuka / Nuclear physics» u oOecrieurBaeT mpoBEpKYy OCBOCHUS
IUTAHUPYEMBIX PE3YyJIbTaTOB 00y4eHUs (KOMIIETCHIUH 1 UX HHIUKATOPOB) IIOCPEACTBOM MEPOIPUATHI
TEKyIIeH U IPOMEKYTOUYHOM aTTEeCTAllMH 110 IUCIUIUINHE.

Hesn 1 3a1aun PoH/IAa OLIEHOYHBIX CPEACTB

enpto @oHAAa OLEHOYHBIX CPEACTB SIBJISCTCS YCTAHOBJICHHE COOTBETCTBUS YPOBHS
MOJATOTOBKUA 00ydYaroImuxcsi TpeOoBaHUSAM (elepalbHOr0 TOCyIapCTBEHHOrO0 00pa3oBaTEIbHOIO
CTaHjaapTa.

Jnisi TOCTMXKEHUS TOCTaBJICHHOW 1end DOHIOM OIICHOYHBIX CPEJICTB MO JAUCIUILIUHE
«Snepnas ¢pusuka / Nuclear physicsy pemaroTcst Caeayomue 3a1auu:

— KOHTPOJIb M YIPAaBJICHHE MPOLECCOM MPUOOPETEHHsI OO0yYaroIMMUCS 3HAHUM, YMEHHH U
HABBIKOB, MPEAYCMOTPEHHBIX B paMKax JaHHOM TUCIUIUINHBI;

— KOHTPOJIb U OIICHKA CTETIEHU OCBOCHHS KOMIIETEHIIHIA, IPEyCMOTPEHHBIX B PaMKax TaHHON
JUCIUILIINHBI,

— obecrie4yeHre COOTBETCTBUSI PE3yIbTaTOB O0yueHUs 3ajadaMm Oynyiied npodeccruoHalbHON
JESTENIbHOCTH Yepe3 COBEPIICHCTBOBAHUE TPAJAMIIMOHHBIX W BHEAPEHHE WHHOBAIIMOHHBIX METOJOB
0o0yudeHus B 00pa30BaTeNIbHBIN MPOLIECC B paMKaxX JaHHOW JUCLUILIUHBIL.

1. IlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUeHHs M0 JUCHUIINHE, COOTHECEHHBIX €
IUIAHUPYEMBIMH Pe3yJIbTATAMH 0CBOEHHS 00pPa30BaTeJbLHOMH MPOrpaMMbl

1.1. B pesynbrare ocBoenus OIl maructpaTypsl OOy4aromuiics TOJKEH OBIAACTh CICAYIOLUIUMU
pe3yapTaTaMu 00y4YeHUSs TIO TUCIUILINHE:

Koawbi HaumenoBanue Koa u HanmeHOBaHMe HHIAMKATOpPA
KOMIeTeH Ui KOMIIeTeHIIUH AOCTHKEHUs] KOMIIeTeHIIHH
OIIK-2 Crnioco0OeH npuMeHsTh 3-OIIK-2 3HaTh COBpeMEHHbIE METO b
COBPEMEHHBIE METO/IbI HCCIIeIOBaHMs], OLIEHUBATh U MPEACTaBIATh
WCCIICIOBAHMSI, OLICHUBATh U | PE3YJIBTATHI BBITOIHEHHOH paboTHI;
HPEACTABIATE PE3YIbTATRL | V-OIIK-2 YMeTh NpUMEHSITh COBPEMEHHEIE
BBIIIOJTHEHHO# Pa0OTEI METOBbI UCCIEN0BAHMSA, OLICHUBATh U
MIPEICTABIATH PE3YIbTATHI BBHITIOJTHEHHONW PaOOTHI;
B-OIIK-2 Bnaners HaBbIKaMU IPUMEHEHUS
COBPEMEHHBIX METOJIOB MCCIIEIOBAHUS,
OILIEHUBATh U TPEICTABIISATH PE3YIbTATHI
BBINOJIHEHHON paboThI;
IK-3 CrniocobeH oreHnBaTh 3-I1K-3 3HaTh HOCTHKEHUS HAyYHO-
MEPCIEKTUBBI PA3BUTHUS TEXHUYECKOTO MPOTpecca;
aTOMHOH OTpaciu, V-IIK-3 YMeTh NpUMEHATH MOTYyYEHHBIE 3HAHUS K
MCHOJIB30BATH €C PEIICHUIO IPAKTHYECKHX 3a/1a4;
COBPEMEHHBIE JOCTHKEHHS
p A B-IIK-3 Bnaners MeTOZaMH MOJEINPOBAHHUS
1 TIEpEIOBBIC TEXHOJIOTHU B .
. | du3HUecKuX MpOIECCOB;
HAy4YHO-HMCCIIEI0BATEIbCKON
TSI TeITbHOCTH
IIK-4 Crnocob6en camoctosatenbHo | 3-11K-4 3nath 1enu u 3aauu MpoBOIUMBIX
BBINOJIHATH WCCIIeIOBAaHHI; OCHOBHBIE METO/IbI U CPEACTBA
HKCIEPUMEHTAIbHbIE U IIPOBE/ICHUS SKCIIEPUMEHTAIIbHBIX U
TEOPETUYECKHE TEOPETUYECKUX MCCIIEOBAHUI; METOIBI U
WCCIIEIOBaHMsI Ul PELIEHUs | CpPEACTBa MaTeMaTHUECKOM 00paboTKH




HAayY4YHBIX U PE3YIBTATOB SKCIICPUMCHTAJIbHBIX TaHHBIX]

MPOM3BOACTBCHHBIX 3a/1a4 V-TIK-4 YMeTh NPpUMEHSATh METOIBI TPOBEICHHS
AKCIECPUMEHTOB; HCII0JIb30BaTh MATEMAaTHUYCCKUE
METOJIbI 00pa0OTKH PE3yJIbTATOB MCCICAOBAHNUN U
uX 00001IeHNs; 0)OPMIISATH PE3yJIbTaThl HAYIHO-
HCCIICIOBATEIILCKUX PadoT;

B-IIK-4 BiageTs HaBbIKAMHA CaMOCTOSITEILHOI'O
BBITIOJIHEHUS SKCIIEPUMEHTAIbHBIX U
TEOPETHUCCKUX UCCIIEIOBAHUS ISl PEIICHUS
Hay4HbBIX ¥ MPOU3BOJICTBCHHBIX 3a/1a4.

1.2. Dmanwt hopmupoeanusn komnemenyuii 6 npoyecce oceoenusn OIl mazucmpamypoi

KoMIOHEeHThl KOMMETEHIMH, Kak MpaBuwio, (OPMHUPYIOTCS NPU H3YYEHUH HECKOJIBKHX
JUCLHUIIIMH, a TAaKK€ B HEMAJIOM CTENEHW B Ipolecce NMpoxoxkacHus npaktuk, HUP u BO Bpems
CaMOCTOsTeNIbHONW paboThl oOyuaromierocs. Beimonnenue u 3ammra BKP sgBnstorcs BugoM yueOHOH
NeSITeIbHOCTH, KOTOPBIH 3aBepiIaeT mporecc (opMUPOBAHNS KOMITETESHITHA.

Oransl GOPMHUPOBAHUS KOMIIETCHIIMU B MPOLIECCE OCBOEHUS TUCLIMITIIMHBIL:
- HAYaJbHBbIA 3Tan — Ha 3TOM JTane (OPMHUPYIOTCS 3HAHUEBbIE U MHCTPYMEHTAJIbHbIE OCHOBBI
KOMIIETEHIIMM, OCBAWBAIOTCS OCHOBHBIE KaTeropuu, (Gopmupyrorcs O6a3oBble yMmMeHHs. CTyneHT
BOCIIPOM3BOANT TEPMHUHBI, (PaKThI, METOBI, IIOHATHS, IPUHIIUIIBI U IPABUIIA; PEIIaeT yIeOHbIE 3a1auu
o o6pasiy;
- OCHOBHOM »Tan — 3HaHWS, YMEHHUS, HaBBIKM, oOecreuuBarouye (HOpMHPOBAHUE KOMIETEHIIMH,
3HAYUTENIBHO BO3PACTAIOT, HO €LI€ HE JOCTUralOT UTOrOBBIX 3HaueHWW. Ha 3TOM 3Tame cryneHT
OCBaMBaeT aHAJIUTUYECKHUE JAEUCTBUS C NPEIMETHbIMU 3HAHUAMU IO JUCLUIUIMHE, CIIOCOOEH
CaMOCTOSITENIHO pellaTh y4eOHbIE 3a]aud, BHOCS KOPPEKTUBBI B aJlTOPUTM JAEHCTBUH, OCYIIECTBIASA
KOPPEKIIMIO B X0J1€ padOThI, IEPEHOCUT 3HAHUS U YMEHUS Ha HOBBIE YCIIOBUS;
- 3aBepLIAIOLIMH 3Tall — Ha 3TOM JTalle CTYACHT JOCTUIaeT UTOTOBBIX IOKa3aTelled 0 3asBICHHOU
KOMIIETEHIIMH, TO €CTh OCBaWBaET BECh HEOOXOANMBIN 00bEM 3HAHUI, OBJIaIEBAET BCEMU YMEHUIMHU U
HaBbIKaMU B c(epe 3asBiIeHHONW KoMmmneTeHIuH. OH crnocoOeH HCMOIb30BaTh ATH 3HAHUSA, YMEHUS,
HAaBBIKM [IPU PEIICHNUH 3a/1a4 ITOBBIIIEHHOW CJI0KHOCTU U B HECTAHJIAPTHBIX YCIOBUSAX.

Oransl (GOPMHUPOBAHUS KOMIIETEHIIMA B XOA€ OCBOCHMS ITUCHMIUIMHBI OTpPaXaroTcs B
tematuueckoM riane (cm. PII).

1.3. Ca3b Mexkay (popMupyeMbIMH KOMIIETEHIUAMH M GOpMaMU KOHTPOJISI MX OCBOEHUS

Ne KonTposmpyembie MHIAMKATOP 10CTHKEHUS HanMmeHOBaHNME OLIEHOYHOI O
n/m pasaeJibl (TeMbl) [KOMIIETEHIUH CpeACTBA TeKYLIel u
AUCUMILIMHBI MPOMEKYTOYHOH aTTecTallul

Texymas arrecranus, 1 cemectp

1. [Pazmensi lu 2 (2.1) 3-0OI1K-2, Y-OIIK-2, B-OIIK-2 |CoGecenoBanue
3-TIK-3, V-IIK-3, B-IIK-3
3-T1IK-4, Y-TI1K-4, B-T1K-4

2. Paznenst 2 (2.2) u 3 3-0OI1K-2, Y-OIIK-2, B-OIIK-2 [KonTposibHas paboTa
3-I1K-3, V-IIK-3, B-TIK-3 TecTtupoBanue
3-I1K-4, V-IIK-4, B-I1K-4

IIpomexyTouHas aTrecTaums, 1 cemectp

JK3aMeH 3-0OI1K-2, V-OIIK-2, B-OIIK-2 [Dk3ameHanMoHHbIE OUJIETHI
3-T1K-3, V-IIK-3, B-TIK-3
3-11K-4, V-IIK-4, B-T1K-4







2. Onucanue noxKa3areje u KpUTEPUEB ONCHUBAHUA KOMIIeTEHIIMi HA PA3JTUYHBIX 3Talmax ux (l)OpMHpOBaHI/IH, OIIMCaHHuE HNIKAJ OICHUBAHUA
KoneunpimMu pe3yiabTaTaMu OCBOCHUS IIpOIrpaMMbl JUCHUIINIMHBI SABJIAIOTCA C(i)OpMHpOBaHHI)Ie KOTHUTUBHBIC ACCKPHIITOPBI «3HATBH», KYMETbH),
«BJIAACTb», PACIIMCAHHBIC MO0 OTACJIbHBIM KOMIICTCHUUAM, KOTOPBIC NPUBCACHLI B m1.1. @OpMI/IpOBaHI/Ie 9TUX ACCKPUIITOPOB MPOUCXOAUT B HPOLECCE

M3y4eHHs TUCLMILIMHBI 10 3TalaM B paMKax pa3IMYHOIo BU/a y4eOHBIX 3aHATUH U CAMOCTOSATEIILHON paboTHI.
Briensrores Tpu ypoBHSI CQOPMHPOBAHHOCTH KOMITETEHIIMN HA KaX/IOM dTare: HOPOTOBbIi, IPOJIBUHYTHIA U BHICOKHIA.

YpoBHH Conep:karejbHOe OcHOBHbIE NIPU3HAKHU Bbl/1eJIeHUS] YPOBHS BPC, ECTS/IIatubanabHas
onycaHue YPOBHS % 1IKAJa VI OLEeHKH
OCBOEHMS | IK3aMeHa/3auera
Bobicokmii TBopueckas IeATENbHOCTh | Bruouaem Hudcecmosuwjull ypogeHb.
Bce 6uovl komnemenyuii CTyneHT AeMOHCTpUPYET CBOOOAHOE 00IaiaHue
chopmuposanvl Ha BbICOKOM KOMIIETEHIIMSIMH, CTIOCOOCH TPUMEHHUTD UX B A/
YpO8HE 8 COOMEEMCMBUU C HECTAaHJAPTHBIX CUTYalUsX: MOKA3bIBAET 90-100 Oro/
yensamu u 3a0a4amu YMEHHUE CaMOCTOSITEIILHO MPUHUMATH PEIICHUE, JauTero
OUCYUNTIUHDBL pemats mpobiieMy/3a1ady TeOpeTUIECKOro Uiu
MPUKIIQJHOTO XapaKkTepa Ha OCHOBE M3YYEHHBIX
METO/I0B, IPUEMOB, TEXHOJIOTUI
IpoaBUHYTHII [Ipumenenue 3HaHUM W | Bruouaem nudxcecmosujuil ypogeHb.
Bce 6uovl komnemenyutl yMeHu#l B Oosnee mupokux | CTyAEHT MOXET J0Ka3aTh BIaJCHUE B/
cgpopmuposanvl Ha KOHTEKCTaX y4eOHOM W | KOMIETEHIMSIMH: JEMOHCTPHPYET CIIOCOOHOCTD 85-89 OueHb XOpomIo/
NPOOBUHYIMOM YPOBHE 8 npodeccuoHaIbHON coOupaTh, CUCTEMAaTU3UPOBATh, aHATTM3UPOBATh 3a4TeHo
coomeemcmeuu ¢ yeasimu u NeSITeTbHOCTH, HEXENW IO | M IPaMOTHO MCIOIB30BaTh HH()OPMAIHIO 13
3a0auamu OUCYUNIUHb oOpasiy, Oosbiiel J0jiel | caMOCTOSATENbHO HAalAEHHBIX TEOPETHUECKUX
CaMOCTOSITETEHOCTH ¥ | UCTOYHUKOB M WILTIOCTPUPOBATH UMHU C/
UHUIIMATUBBI TEOpPETUYECKHE MOJIOKEHNS WM 00OCHOBBIBATh 75-84 Xopormo/
NPaKTUKY IPAMEHEHHS. 3a4TeHo
IToporossrit PenponykrusHas CryneHt JIEMOHCTPUPYET BIIaJICHUE 65-74 D/Y noBneTBOpUTENHHO
Bce 6uovi komnemenyuti JIeATEIbHOCTh KOMIIETEHIIUSIMM B CTAHJAPTHBIX CHUTYyalUsX: / 3auTeHo
cpopmuposanvl Ha NOPO2OEOM u3JIaraeT B Mpejerax 3afad Kypca TeOpeTHIECKU
ypoene U MIPAKTUYECKU KOHTPOJIUPYEMBIN MaTepual. 60-64 E/Tlocpenctsento
/3auteHo
Huzke noporosoro OTcyTcTBUE MPU3HAKOB MOPOTOBOIO YPOBHS: KOMIETEHIIMUA HE CPOPMUPOBAHBI. 0-59 HeynosnersopurensHo
CTyneHT He B COCTOSIHUM MPOJEMOHCTPUPOBATh 00JIafjaHne KOMIIETCHIUSIMH B / 3auTeHo
CTaHJAPTHBIX CUTYAIHSIX.




OneHnBaHue pe3ynbTaToB OOYyUEHUSl CTYAEHTOB MO AUCLUMILIAHE OCYIIECTBISIETCS MO PErJIaMeHTy
TEKYILEro KOHTPOJISI U MPOMEKYTOYHOM aTTeCTallUH.
Kputepuu oreHuBaHMs KOMIIETEHIMH Ha KaXKIOM 3Tare M3y4eHUs JUCIHUIUIMHBL JUIS KaXJI0TO
BHUJA OIeHOYHOro cpenctBa u mpuBomsarcs B m. 4 DPOC. Urtorosblii ypoBeHb CHOPMUPOBAHHOCTH
KOMITETEHIIMH MPU U3Y4YEHUU AUCLHHUILUIMHBI onpeaensercs no tabnuue. [lpu sToM cienyer moHUMAaTh, YTo
rpaHuila MEXIY YpPOBHSIMHU JJIi KOHKPETHBIX PE3YJIbTAaTOB OCBOEHHUS OOpa30BATEIbHOM MPOrpaMMbl
MOJKET CMEIIAThCA.

YpoBenb chopMHPOBAHHOCTH Tekymmii KOHTPOJIb IIpoMe:xxyTO4YHas aTTEeCTALUA
KOMIIeTEHIIUH
BbICOKH I BbICOKUI
BBICOKMH nPOOBUHYMbLLL BbLCOKULL
8bICOKULL NnpOOBUHYMbLUL
nopo2oaulil BbLCOKULL
8bICOKULL Nnopo2oswiii
IIPOJIBUHYTBIN NPOJABUHYTHIN NPOABMHYTHINI
NPOOBUHYMbLIL Nnopocoswii
NnOpO208blll NnpOOBUHYMbLUL
IIOPOrOBBIN NOPOroBbIN NOPOTrOBbI
HIDKE TOPOFOBOTO NOPOroBbIN HHKe IIOPOroBoro
HHKe IOPOroBOro -

3. Meroanuyeckue MaTepHaJibl, ONpeAesiiOIINe MNPOoUeAYPbl OLECHMBAHMSA 3HAHMHA, YMEHMH,
HABBIKOB H (MJIM) ONBITA 1eATeIbHOCTH, XapPaAKTEPU3YIOIIMX 3TaNbl (JPOPMUPOBAHUA KOMIIETEHIH

@OoH/ OLEHOYHBIX CPEACTB IO JUCHUIUIMHE OOEeCHeyrBaeT IPOBEPKY OCBOEHUS IUIAHUPYEMbIX
pe3ynbTaToB OoOyueHus: (KOMIETEHIMH M MX WHAUKATOPOB) IOCPEACTBOM MEPONPUITHH TeKylel u
IIPOMEKYTOYHOM aTTECTAlMU 11O TUCLIHILINHE.

OHCHO‘-IHBIG CpeAcTBa MMIPUBCJCHLI B HpI/IJ'IO)KeHI/II/I «®DoH/ OIIEHOYHBIX CpCACTBY.

8.3. Memoouueckue mamepuanvi, onpedenarouiue npouedypvl OUEHUBAHUA 3HAHUIL, yMeHUil,
HABLIKOG U (UIU) ONBIMA OeAmeTbHOCIU, XAPAKMEPUZYIOUWUX IMANbL POPMUPOCAHUA KOMNEM EHYUTL

Hrorosas arrecranus 1o IUCUMILUIMHE SBIISIETCS UHTEIPAJIBHBIM ITOKA3aTelIeM KaueCTBa TEOPETUYECKUX U
NPAKTUYECKUX 3HAHUH M HABBIKOB OOYyYarOIIMXCs MO JUCHUIUIMHE M CKJIAJbIBAETCS M3 OICHOK,
ITOJIYYEHHBIX B XOJI€ TEKYIIEH U IPOMEKYTOUHOHN aTTECTALNH.

Texymas aTTecralyst B ceMecTpe MPOBOAMUTCS C 1IeJbI0 00eCIeyeHns CBOEBPEMEHHOI 00paTHOI CBsI3H,
JUISL KOPPEKIMH 00y4YeHHUsI, aKTUBHU3AIMH CaMOCTOSATEIbHON pabOThl 00yYatOIINXCS.

HpOMC)KyTO‘-IHa}I arrecTanus IMpeAHasHA4YCHa IJId 00BEKTHBHOIO MNOATBCPIKACHHUA W OLCHUBAHUA
AOCTUTHYTBIX PE3YJILTATOB 06yquHs[ IIOCJIC 3aBCPUICHUA U3YUYCHUSA JUCHUITIINHEBI.

Tekymas aTTecTanus OCyIeCTBISETCS 1Ba pa3a B CEMECTP:

e koHTpoibHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsl B 3JI€KTPOHHYIO BEIOMOCTb HE MO3JHEE 8 HeAeTu
yuebHoro cemectpa. Bxirouaer B ce0sl OLEHKY MEPONPUATHI TEKYIIEro KOHTPOJsS ayIUTOPHOH H
CaMOCTOATENbHONH paboThl OOy4YaroIIerocs Mo pasaenam/TeMaM Y4eOHOW IUCHUIUIMHBI ¢ 1 mo 8
HEJIeNI0 y4eOHOro ceMecTpa.

e koHTpoibHass Touka Ne 2 (KT Ne 2) — BbicTaBisieTcs B 3JIEKTPOHHYIO BEIOMOCTh HE Mo3aHee 16
Hezenu ydyeOHoro cemectpa. Bxirouaer B ceOs OIEHKY MEPONPHUSATHI TEKYIIEro KOHTPOJIS
ayJAMTOPHOM M CaMOCTOSITEIBHON pabOThl 00ydaIoLIerocs Mo pasjesnamMm/TeMaM yaeOHOH AUCHUIUINHBI
¢ 9 mo 16 Hexeno yueOHOTO ceMecTpa.

Pesynbprarhl Tekymiell M MPOMEXYTOYHOW aTTECTAllMM IMOABOAATCS MO IMIKajle OalTbHO-PEUTHHIOBOM
CHUCTEMBI.



Jran peMTHHrOBOM cucTeMbl / Heneas bana
Oueno4noe cpeacTBo Munnmym* Makcumym
Cemectp 1

Texyiasi aTTecTanus 36 60
KontpoJsbHas Touka Ne 1 12 20
Cobeceoosanue 12 20
KontposibHasi Touka Ne 2 24 40
Konmponvnas paboma 12 20
Tecm 12 20
IIpomexyTouyHas aTTecTanus - 24 40
DK3aMeH -

ODK3ameHayuonHnbll duiem - 24 40
NTOI'O no gucumiinHe 60 100

* MUHUMaJIbHOE KOJIMYECTBO OAJJIOB 32 OLIEHOYHOE CPEACTBO — ITO KOJMYECTBO OaisioB, HaOpaHHOE
00y4aroIuMcsl, IIPU KOTOPOM OLIEHOYHOE CPEICTBO 3aCUUTHIBACTCS, B IPOTUBHOM Cllydae 00YyYaroIuiics
JOJI’KEH JIMKBUAUPOBATH IMOABHUBUIYIOCS AKaJICMHUYCCKYIO 3a10JIKECHHOCTDb 110 TeKymefI niin
MPOMEKYTOUHOW aTTecTanud. MHHMMAIbHOE KOJUYECTBO OAJJIOB 3a TEKYIIYH AaTTeCTallhio, B T.4.
OTJIETTHOE OIIEHOYHOE CPEJICTBO B €€ COCTaBe, U IMPOMEKYTOUHYIO arTecTaiuio cocrasisier 60% ot
COOTBETCTBYIOIIMX MaKCHUMAaJIbHBIX OAJUIOB.

CTymeHT cuMTaeTcsi aTTECTOBAHHBIM II0 pa3ely, dK3aMeHy, eciii OH Habpan He MeHee 60% ot
MaKCUMaJIbHOTO OaJijia, MpeycCMOTPEHHOTO paboyeit mporpaMmMoi.

CryneHT MOkeT ObITh aTTECTOBAH MO JAUCIUILINHE, €CTTH OH aTTECTOBAH MO KaXAOMY paslieny, IK3aMeHy
Y €ro CyMMapHbIii 0asut coctaisieT He MeHee 60.

Onpeoenenue 60onycos u wumpaghos

Bonycel: moompuTenbHbie 0amIbl CTYJIEHT MOXET MOJYyYUTh K CBOEMY PEUTHHTY B KOHIIE CeMecTpa 3a
MPUCYTCTBUE HA JEKIUAX, MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUSAX U aKTUBHYIO U PETYISPHYIO paboTy
HA 3aHATHSX.

bonyc (mpemuanbHble Oalibpl) HE MOKET NPEBHINIATH 5 OamioB, BMecTe C OaiyiaMd 3a TEKYIIYIO
aTTecTaruio — He 6omee 60 6ayIoB 3a cemecTp.

4. Tunosbie KOHTPOJIbLHBIC 32/IaHNSI WIN HHBbIE MATepPHaJIbl, HE00X0AMMbIe 1JIsl OCHKH 3HAHUI,
YMEHHUii, HABbIKOB
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3K3AMEHAIIMOHHBIN BUJIET Nel

1. Cocras, pa3meps! u (hopmMa aTOMHBIX sIIEP.

3. BbUMCTHT yjelbHEIE aKTUBHOCTH pamuoHykmuaos>*Nau 238U, nepumonst momypacmama
KOTOPBIX paBHBI 15 yacos u 4,5 - 10°1eT, COOTBETCTBEHHO.

CocTaBHTeNb B.A. Pomenko

(moamnuce)

PykoBoautens OOII A.A. Ynanosa

(TromucE)
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BOIIPOCHI K DK3AMEHY

Cocras, pa3mepsl 1 (hopMa aTOMHBIX S7IEP.

CormocraBiieHHEe paIMOAKTUBHOTO pacnaia U akTHBAIHH.

CHuH ¥ MarHUTHBIA MOMEHT aTOMHBIX AA€P.

Macca u sHeprus CBsi3M aTOMHBIX SI/IEP.

YPpOoBHU 3HEPTUH BO30YKIEHHOTO s1/Ipa U UX XapaKTEPUCTUKH.
Busl pagroakTHUBHOCTH 1 3aKOHBI PaAMOaKTHBHOTO pacraja.
DHeprust o-pacnazia u CeKTPhl O-9aCTHII.

PagnoakTuBHBIE ceMeicTBa U MpaBUIla CMELIEHUS IIPU OL-pacriaje.
[ToHATHS 0 MEXaHU3ME U TEOPUU OL-paciiaja.

. Oco0eHHOCTH MPOXOXKACHUSI O-4aCTHUIL YePE3 BELIECTBO.

. Bunpl 1 sHeprus Oera - pacnana. Jlopokka cTabUIbHOCTH.

. DHepreTuyeckoe pacrnpeesaeHne 3IeKTPOHOB Ipu 3 - pacnaje.

. OcHoBHbIE 3P PEKTHI B3aUMOJICHCTBUS 3apsHKEHHBIX YaCTHUIL C BEIIECTBOM.

. OCOOGEHHOCTH MPOXOXKACHUS SIIEKTPOHOB UYepe3 BELIECTBO.

. BeposTHOCTH y-TIepex0/10B U MpaBuiia 0TOOpA.

. UcTOYHMKH Y-U3TydeHHs.

. OcHoBHBIE 2P PEKTH B3aUMOJICHCTBUS Y-U3TYUEHUS C BELIECTBOM.

. SAAnepHas nzomepus.

. BHyTpeHHsI1 KOHBEPCHS SJIEKTPOHOB.

. OBt xapakTep B3aUMOJCHCTBHUS Y-U3TYUECHUS C BELIECTBOM.

. SAnepuble peakuuu. Knaccudukanus, sHepreTudeckas 1uarpamma.

. IloHsATHE O CEUEHUH IEPHOM PEAKIUU U €70 YIHEPIETUYECKON 3aBUCUMOCTH.
. 3aKOHBI COXpaHEHUs B SJEPHBIX PEAKIUAX U UX OCOOCHHOCTH.

. CocraBHoe sapo. 'unoresa H.bopa, kaHans! peakuu.

. Belenenue v noriomeHne SHEPTUN B SIIEPHBIX B3auMOAEHCTBUAX. [Ipumepsl.
. Yrpyroe paccesgnue dyactull. ViMmmynbscHas guarpaMma.

. PanuannonHeIit 3axBaT HEHTPOHOB. 3HAYEHHE U OCOOCHHOCTH PEAKIIUH.

. Henenue sinep. OCHOBHBIE CBOMCTBA.

. [lonsiTvie 0 TEOpHUU NEIIEHUS AIED.

. 3arasapIBaIOLIe HEUTPOHBI IETICHUS AIED.

. JleneHue siiep CIOHTAaHHOE U BBIHY)KJIEHHOE. DHEPIHs, BbIACIAEMAas U JACIICHUU.
. MexaHu3Mm nienenusi. DJHepreTUdecKuil 6apbep JeeHusl.

. BropruHbie HEUTPOHBI IETIEHUS SAEP.



34. TpexoBsie neTeKTophl. UCKpOBBIE KaMepHI.

35. TpekoBbIe AeTEKTOPHI. SaepHbIe POTOIMYIBCUN.

36. TpekoBble aeTeKTOpHIl. I1y3bIpbKOBBIE KaMeEpBI.

37. TpekoBeie aerexkropsl. Kamepsr Busibcona.

38. HepocTtaTku u 10CTOMHCTBA CLUHTHIUISILIMOHHBIX 1IE€TEKTOPOB.

39. ®oT037eKTPOHHBIE yMHOKUTENN. KOHCTpYKIIMS 1 Ha3HAYCHHE.

40. CUMHTWIISILIMOHHBIE I€TEKTOPbI, IPUHLUIIBI pAOOTHI.

41. JlocTOMHCTBA NOJYIIPOBOJHUKOBBIX JETEKTOPOB, IPUMEPHI CIIEKTPOB.

42. TIpyHUHMIIEl pabOThI OJYIIPOBOJAHUKOBBIX JIETEKTOPOB.

43. TlonynpoBOAHUKOBBIE AeTeKTOphl. TpeOoBaHMs K MaTepHaIaMm.

44. T'a30BbIe IETEKTOPHI HOHU3UPYIOMUX U3Ty4eHuil. OCHOBHBIE TPeOOBaHUSI.
45. Nonusanuonuble kamepsl. [IpuHIMI 1eHCTBYSL, JOCTOMHCTBA U HEIOCTATKH.
46. Cuerunku ['elirepa-Mromnepa. [IpuHIM 1eHCTBUS, JOCTOMHCTBA.

47. TlponopuuoHanbHble cueTYuKU. [IpuHImn nedcTBus, JOCTOUHCTBA.

Kpurepun oueHnBanus KoMneTeHI Uil (Pe3yJbTaTOB):

CTyI[GHT CUUTACTCA AOMYHICHHBIM K CAa4€ 5K3aMCHa
AUCHUIUIMHBI W IIOJYYCHUSA 3a pa60Ty B CEMCCTPC HC

MIPU YCIIOBUM BBIMOJHEHUS MM MPOTPAMMBI
MeHee 35 OamnoB. Ha sk3ameHe cryneHTam

npeajaracrCsa OTBCTUTb Ha ABA TCOPCTHYCCKUX BOIIPOCa M PCIIWTH 3aJady H3 pasHbIX pPa3acjioB

MIPOrPaMMBI.

Onucanue MKaJIbl OLEHUBAHUS:
Urorosas onenka no gucuuiuinHe (mMakcumym 100) ompeznensieTcss mo cymme OajljioB, HAOpaHHBIX 3a
paboty B TeueHue cemectpa (MakcumyM 60), u 6ayIoOB, MOJYYEHHBIX HPU cladye dK3aMeHa (MakCUMyM
40). OTBeT cTy/IeHTa Ha JK3aMeHe olleHnBaeTcsi B HHTepBaJie 20—40 6amios. 1 crauu 3K3aMeHa
He00X0AUMO HaOpaTh CyMMapHO He MeHee 60 0asJ10B.

Ouenka Kpurtepuu oueHku

OTtnu4HO HcuepripiBaromuyii OTBET Ha BOIIPOCHI OMJIETa, TIPABUIIBHOE PEIICHHE

36-40 3a/1a4H.

Xoportio [Tpu oTBeTe Ha BOMPOCH OBUIH JOMYIIEHBI HEKOTOPbIE HETOYHOCTH B

30-35 OTIpeieNIeHusIX, B BbIBOIaX (pOpMyJ, MpaBHILHO CHOPMYIUPOBAH
MOJIXO0/1 K PEIICHHIO 33]1auu.

VY 10BI€TBOPUTENHHO He nan oTBeT Ha OAMH U3 BOIIPOCOB, WK HE C(HOPMYIUPOBAH JaXkKe

20-29 MOJIXO/1 K PEIICHHIO 33a1a9H, MITH JIOMYIIEHBI TPYObIe OMIMOKH,
HEMOHMMAaHNEe HEKOTOPBIX pa3/ieioB Kypca IpH OTBETE Ha
TEOPETUYECKHE BOTPOCHI MTPH MPABUIILHO PEHICHHOW 3a1aue.

HeynosnerBopurensHo | Het mpaBuiibHOro 0TBeTa HM Ha OJMH TEOPETUUYECKUN BOIIPOC U HE

20 1 MeHbllIe

pEuI€Ha 3a1a4a UM HET OTBETA HAa OJJUH U3 BOIIPOCOB
9K3aMCHAITMOHHOTO ouieTa u Ha JOIMOJIHUTCIIBHBIC BOIIPOCHI 11O

JTUCIUTIIINHE U HE CHOPMYITHPOBAH JIaXKe TIOJIXO0/1 K PEIICHUIO 3a1auH.

10



MUHHCTEPCTBO HAVKU U BBICILLIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UcCIen0BaTENbCKUN SepHblid yHUBepcUTeT « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePIreTUKN -

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE AJTEPHON ®U3UKU U TEXHOJIOT UM

HamnpaBnenue noarotroBku 14.03.02 «SInepuble puznka M TEXHOJTOTHID)

OopasosarenbHas nporpamma  «Radioecology and Radiation Protectiony

JucrumnamHa SAnepnas ¢usuka / Nuclear physics

N

14.

15.

16.
17.
18.
19.
20.

21.
22,

23.
24,
25.

BOIIPOCHI JIs1 COBECE/IOBAHUSA

Pazjnen 1. AtomHoe s1ipo
Cayyaiinble COOBITHS U CITydaifHble BEIMUHUHBI.
@yHKIUA pacIpeNesICHNs U €€ XapaKTEPUCTHUKU.
UYro Ha3bpiBaeTCsl OWHOMHUAIBHBIM pacHpeieieHMEM M K KakuM CiIy4ailHbIM BeEJIMYMHAM OHO
IIPUMEHSETCS.
Yro HazbiBaercsi pacnpezaeneHueM llyaccona? [IpuBectu mpumepsl pacnpeneneHus U OObSICHUTH
n3MeHeHHe (OPMBbI IPU U3MEHEHUH CPEJTHETO 3HAYCHMUS.
Uro HazbiBaeTca pacnpeneneHueM laycca? [lpuBectu mnpumep annmpoKCHMallUd pacIlpenereHUs
Ilyaccona pacrnpeznenenuem ['aycca.
[IpuBecTu npuMepbl NPUMEHEHHS TUCKPETHBIX pacIpeeIeHU B AepHOI PU3UKe.
Bri6opounsle cpeanee u qucnepcus. Hx cBoiicTsa.
[IpyurHbI NOSABICHUS U IPUMEPBI CUCTEMAaTHUYECKHUX U CIy4YalHBIX OLIHMOOK.
IIpakTueckoe 3Ha4eHHE CTATUCTUYECKUX METOJOB aHAJIN3a SKCIIEPUMEHTAIbHBIX JaHHBIX.

. Uto Ha3pIBaeTCs MEPUOAOM ToTypacnaaa?

. Kakue sipa Ha3pIBaroTCs paquoaKkTUBHBIMU?

. UTo Ha3bIBaeTCsT akTUBALIMEH?

. @u3nyeckuil CMbICT 00JACTH YCTOMYMBOCTH CTAOMIIBHBIX SIIEp M CIIOCOOBI pacmaja HecTaOMIbHBIX

AACP, JICKAIINUX BBIIIC U HUXKE oOactu YCTOP'ILIHBOCTH.

3aKOHOMEPHOCTH PAJMOAKTUBHOTO pacmana, (U3WdecKuil cMmbicd A, T, Tip U BBIpAXKEHUS, UX
CBSI3BIBAIOIIINC.

Jlath ompeneneHne mepuoaa mojypacnaga U Mmokazath METOAUKY omnpeaeneHus Tip Mo pe3ynbratam
U3MEpEHUI YMEHBIICHHUS aKTHBHOCTH 00pa3iia BO BPEMEHH.

3aKOH HAKOIUJICHHSI YUCIIa PATUOAKTUBHBIX SA€p MPU aKTUBALIUU.

[Tokazate Ha rpaduke ciocoOsl onpeaenenus T, 1 Ao.

UTo nMoKa3bIBalOT KPUBBIE HHTETPATLHOTO U TG (EPEHIIMATEHOTO paCpeIeIeHUN 0-4acTHIl?
OmnpeenieHre TOHKOTO U TOJICTOTO O-UCTOYHHKA.

Bunel moteps dHepruu 0-4acTHIl MPHU MPOXOXKACHUU Yepe3 BEIIeCTBO M MX BKJIAA MPHU PA3TAYHBIX
OHEPIUAX O-4aCTHUII.

UeM 00BACHUTH TPSIMOJIMHEHHBIN MyTh 0.-4aCTHII B BO3TyXe?

Kak wu3mensroTcss (HauepTuTh) HWHTErpasibHas W AuddepeHnnanbHas KpUBbIE TPH H3MEHCHUH
AAaBJICHUSA BO3AyXa B O6’beMe MCKAY UCTOYHUKOM U ACTCKTOPOM IJIA TOHKOT'O 0-UCTOYHUKA?

Kax 00bsicHUTE pa30poc AIMH POOEroB /I MOHOXPOMATHYECKUX 0.-4aCTHUIl?

O1LICHUTh €CTECTBEHHYIO IIUPUHY PACHIPEITICHH 0-4aCTHII 10 JUIMHAM Ipooera.

OueHuTh cpeiHUEe OTEPH SHEPTUN O-YACTHI] B HICTOUHHUKE.
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26. VictouHuk [-u3nyueHusi, JAETEKTOP M CXeMa DJKCHEPUMEHTANbHOIO YCTPOMCTBA [UIsl HM3y4eHUs

ITOIJIOIIEHMS OETa-4acTHIl B BEIICCTBE.
27. Bunp! B-pacnana.
28. Cnektp B-pacnaza.
29. Bunbl motepb SHEPTUU J-4acTHIIl B BEIIECTRE.
30. Metox onpeaenenus koddduunenTa ocaadiaeHus M0 TOIIUHE MTOJIOBUHHOTO OCTIa0IeHNUsI.
31. Yro Takoe mpoOeT 3JIEKTPOHOB B OCOOCHHOCTH UX JIBH)KCHHS B BEIIIECCTBE.
32. [Iporecchbl B3aMMOACHCTBUS Y-KBAaHTOB C BEILIECTBOM.

33. Hamucatp BBIpaKEHHS 711 OTIPEICIICHUS JIMHEWHOTO U MacCOBOTO KOA((PHUITMEHTOB OCIIa0IeHUS s

BCECX ITPOLECCOB BSaPIMO,Z[efICTBHH.

34. HOI[C‘-H/ITaTB MacCCOBBIC KO3(1)(1)I/ILII/IGHTBI norjiomeHud i pas3jIMYHbIX MAaTCPUAJIOB IIOTJIOTUTCIIA U
CACIaTh 3aK/IIIOYCHHUE O BJIMAHHWHN KOMIITOHOBCKOI'O IIpoHEcCcCa BSaHMOHeﬁCTBHﬂ IIpu HCCHeHyeMOﬁ

SHEPTUH Y-KBAHTOB.
35. YCcTpoHcTBO M IPUHITUI JACUCTBUS CIIMHTUJUISIITAOHHOTO JIETEKTOPA.

36. Bo3moxkHbIi 3¢ (deKT HapymieHUs 3KCIOHCHIIMAIBHONH 3aBUCHMOCTH OCJIA0JICHUS WHTCHCHBHOCTH

BCJICACTBUC MHOI'OKPATHOI'O KOMIITOHOBCKOI'O paCCCAHUA.

37. HaiiTu TONIMHY CJIOS TOTJIOTUTENS TOJOBUHHOTO OCHAa0JeHUs MOTOKA Y-KBAHTOB IS OJHOTO W3

BeIecTB (10 3aJaHUI0 TIPETIOIaBaTes).
38. BOBHHKHOBEHNE Y-H3IIy4CHUS B HCTOUHHKE > CS.

Kpurepun oueHnBanus KoMneTeHI Uil (Pe3yJbTaToOB):
® TIOJJHOTA OTBETOB HA BOIPOCHI;
® yMEHHE MOSICHUTH CBSI3b MEXKY PA3TUYHBIMU (PUZNYECKUMU BEIMUYNHAMU;

Onucanue MKaJbl OLEHMBAHUA:

MaxkcumanbHas cymMMa 0aiioB 3a cobeceioBanue — 20 6asioB.

Ecnu ctynenT HaOpan 3a cobecenoBanne MeHblle 12 6aiioB U eciii OTCYTCTBOBAJ IO
HEYBa)XXMTEJIbHOI MPUUUHE, OH UMEET BO3MOXKHOCTb MEPecAaTh COOECe0BaHUE C TOHMKAIOIIIM
koa¢ppunmentoMm 0,8. To ecTb MakcHMaIbHOE KOJIMUYECTBO HAOpaHHBIX OaisioB 16.

ITpu OTCYTCTBUM 10 YBOXKUTEIBHOW NPUUMHE TOHMKAIOLINH KOAPPHUIIMEHT HE BBOJUTHCA.

OTMeTKa «OTJIUYIHOY CTaBUTCA, €CIN.

- I/I3y‘lCHHBII>'I MaTepHraJl U3JIOKCH ITOJIHO, ONIPECACICHUA JaHbI BEPHO,
— OTBCT INOKA3bIBACT IOHMMAHNE MaTCpUala,
- 06yanOIHHﬁCﬂ MOXET 000CHOBATh CBOM CYKACHUSA, IPUMCHUTD 3HAHUSA HaA IIPAKTHUKE, IIPUBCCTU

HE0O0XO0IMMBbIE TPUMEPBI, HE TOJIBKO M0 YYEOHUKY U KOHCIIEKTY, HO M CAMOCTOSITEJIbHO COCTABIJICHHBIE.

OTtMmeTka «Xopouio» CTaBUTCH, CCIIU:

— U3y4EHHBIM MaTepual U3JI0KEH I0CTATOYHO MOIHO;

— IIpH OTBETE AOMYCKAIOTCS OMIMOKH, 3aMHUHKH, KOTOpble 00y4YalOIMNACs B COCTOSHUM UCIIPABUTh
CaMOCTOSITENILHO MPU HABOJSAIIMX BOMPOCAX;

— 00y4arolHiics 3aTpyIHAETCs ¢ OTBETaMM Ha 1-2 JOMOJHUTENBHBIX BOIPOCA.

OTMeTKa «YAOBJICTBOPUTEJIBbHO» CTaBUTCSA, €CIIN:

— MaTepuall U3JI0KEH HEMOJIHO, C HETOYHOCTSIMU B OIIPEICTICHUH MOHATHI UITH (OPMYTUPOBKE
OTIPEICIICHUN;

— MaTepUall U3JaracTcsl HEMOCIEI0BATEIbHO;

—00yJarouics He MOXKET JOCTATOYHO ITYOOKO M I0Ka3aTeIbHO 0O0OCHOBATh CBOU CYXKJICHUS U
IIPUBECTU CBOU IIPUMEPEI;

—Ha 50% OMOJHUTENBHBIX BOIPOCOB JaHbl HEBEPHBIE OTBETHI.

OTMeTKa «HEYIAOBJETBOPUTEJIbHO» CTaBUTCS, €CIIN:

— IIpU OTBETE OOHAPYKUBACTCS MOJHOE HE3HAHUE U HEMOHMMAaHNE U3y4aeMOro MaTepHuaa;
— MaTepual u3jaraercs HeyBepeHHO, OeCIIOpsA04HO;
— JIaHbl HEBEpHBIE OTBETHI Oosiee ueM Ha 50% IOTOIHUTENBHBIX BOIIPOCOB.
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KOMILIEKT 3AJTAHUAM JJISI KOHTPOJIbHOM PABOTHI
Bapuanr

Samanue 1

OHpCI[eJ'II/ITB MHUHUMAJIBHYKO KHHCTHYCCKYHO SHCPIUrO HeﬁTpOHa, IIpu KOTOpOﬁ HAYUMHACTCA PCAKIHA

ZTAl(n, p)* " Mg.
3aganue 2

Pamuonyknna 2p, nepuos noxypacmnana koroporo 71, = 14,3 cyTok, oOpa3yercs B SACPHOM PEAKTOpe C

MTOCTOSTHHOM CKOpPOCThIO ( = 2,7+ IOQﬂOep/c. Uepes CKOIBKO BpEMEHU TIOCIIe Hayaia 00pa30BaHUsI €ro
aKTUBHOCTB CTaHeT paBHOH 1,0- 10%5«.
Bapuanr

Samanne 1

Beruncnuts 3HEpruto, BEIACISIEMYIO B PEAKLIUAAX 89Y(n,p) " 89Y(n,oc). DHepruu cBsA3M Ha OJINH HYKJIOH
sanep 4He, 89Y, 8sr u ¥Rb paBubl 7.074, 8.717, 8.706 u 8.697 M»aB, cOOTBETCTBEHHO.

3amaunue 2
BoaucinTh yaebHbie aktuBHocTH 2*Na n 22°U, meprosisl oypaciaia KOTOpEIX paBHbl 15 uacos u
7,1 10%2em cooTBeTCTBEHHO.

3amadue 1

Brerunciuts B a.e.M. Maccy 27A|, SHEPTHUs CBS3M siipa KOTOporo paBHa 224,9586 M»>B.

3agadue 2
Kaxkas monst pagmnoakTHBHBIX siiep KOoOanbTa, MEPUOJI Modypacnaga KOTOpeIX paBeH 71,3 CyTok,
pacmanercs 3a mecsl (30 cyTok)?
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Bapuant4

3amanue 1

19 127
F, “'lu

Paccuurath ynenbHbIE SJHEPTUU CBSA3U SEDP *Be, 219Bj. TosticuuTs IIOJIyYEHHBIE PE3YJIbTaThl.

3agadue 2

AKTHUBHOCTb IIpernapara *Na yepes 20 yacoB crana paBHou 1,0- 10°5k. HaiiTu aKTHBHOCTS
CBEXEMPUTOTOBJICHHOTO MpenaparTa u ero yJAeIbHYI aKTUBHOCTD.

Bapuanr 5
3amanue 1
236 144 92
Kakas sHeprusi BBIIEIUTCSA IpU JEICHUU sA1pa 9o U Ha sgpa Ba u Kr, ecnu yzaenbHble

SHEPTHUU CBS3U HAa OJIMH HYKJIOH ATHX s1ep paBHbl 7,59 8,26 8,57 MhB?

3anmaunue 2
AKTHBHOCTb HEKOTOPOTO PainiOM30TOIa YMEHbIIaeTcs B 2,5 pa3a 3a 7 cyrok. Haiitu ero nepuoj
noJypacrajia

Kpurepuu onenku:

3anaua 1 ouenuBaercs B 10 6ayioB, eciau MpaBUILHO HAMMCaHb! (OPMYIIbI, HAlIGHbl IPaBUIIbHbIE
3Ha4YeHUS U3 TaOJIMI JaHHBIN, HAWJCH TMPABWIBHBIA OTBET M MPABHIBLHO HAIMCAHBI €TUHHIIBI
U3MEpEHUsI.

3anava 2 oueHuBaercs B 10 6ayioB, eciiv IpaBUJIBHO HAMKMCAHBI (POPMYIIbI, HAMIEHBl MTPABUIIbHbBIE
3Ha4YeHUs U3 TaOJIMIl JaHHBIN, HAJIeH MpPaBUIIBHBIA OTBET U MPABUIILHO HAMMCAHbI €TUHHIIBI
U3MEpEHUsI.
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Kpurepun oueHuBaHusi KOMIeTeHUHH (Pe3yJIbTATOB):
3anmaua 1 onenuBaerca B 10 6anoB, eciay NpaBUIbHO HAMCAHBI ()OPMYIIBI, HalIEHBI TPABHIbHBIC
3HA4eHUs U3 TaOJMIl JAaHHBIM, HalJeH NpPaBUIbHBIM OTBET M IPABUIBHO HANMCaHbl E€AMHUIIBI
U3MEpEHMUS.
3anaua 2 ouenuBaercsa B 10 O6amioB, eciay NpaBUIbHO HAMCAaHbl ()OPMYIIbI, HalIeHb! IPaBUIIbHBIE
3HaueHus W3 TaONMIl JAHHBIM, HaWJEH NpPaBUIbHBIM OTBET W IPABWJIbHO HANMCAHbl E€IWHMIIBI
U3MEpEHUsl.

OnucaHue MWKAJIbI OIEHUBAHUS:

MaxkcumanbHasi cyMMa 0aJlioB 3a KOHTPOJIbHYHO paboTy— 20 0aioB.

Ecnu crynent HaOpan 3a KOHTPOJIBHYIO pa0OTy MeHblie 12 6aiioB W €cad OTCYTCTBOBAJ II0
HEYBa)XHUTEIBHOIN MPUYMHE BO BPEMsI KOHTPOJIBHOW PabOThI, CTYIEHT UMEET BO3MOXKHOCTh NIEPENICaTh
e€ ¢ moHmxkarmuM kodpdurmeaToM 0,8. To ecTh MakCHMaTbHOE KOJIMUYECTBO HAOpaHHBIX OaiioB 16.

[Tpu 0TCYTCTBUM 110 YBOXKUTEIHHOW MPUIMHE TOHWKAIOMINA KOXQPHUIIMEHT HE BBOUTHCS.

Ouenka Kpurepun
OTtanvHo 1) nosHOE pacKpbITUE TEMBI;
20 6a10B 2) yka3zaHue TOYHBIX Ha3BaHUU U OMPEICICHHUIA;

3) npaBunbHas GOPMYJIUPOBKA MOHATUN U KaTETOPUL;
4) npuseneHue GopMya U COOTBETCTBYIOLIEH CTaTUCTUKU

U JIp.
Xopommo 1) HemocTaToYHO IOJIHOE, 10 MHEHHUIO IMpenojaBaTeds,
16-19 6an10B PacKpBITHE TEMBI,

2) HecylUIeCTBEeHHbIE OIIMOKHN B OMPECIICHUU MOHATUH U
KaTreropuii, GopmMynax, CTATUCTHYCCKUX TAHHBIX H T. II.,
KapAMHAILHO HE MEHSIOUINX CYTh U3JI0KEHUS;

3) HaMYue TPaMMaTHYECKUX U CTUITUCTUYECKUX OIMHUOOK

U JIp.
Y10BI1€TBOPUTETHHO 1) oTBeT oTpakaeT oOlee HampaBlIeHUE H3IOKEHUS
12-15 6annoB JIEKIIMOHHOT'O MaTepuana;

2) HaJIM4Yue JOCTaTOYHOT'O KOJIMYECTBAa HECYIIECTBEHHBIX
WIM OJHOW-ABYX CYLIECTBEHHBIX OIIMOOK B OMPEEIICHUU
NOHATUI M Kareropui, QopMmynax, CTaTUCTHYECKHX
JAHHBIX U T. I1.;

3) HanmuM4Me rpaMMaTUYEeCKUX U CTUIIMCTUYECKUX OMIMOOK

U JIp.

HeynoBieTBopuTeIbHO 1) HepacKpbITHE TEMBI;

MeHb1Ie 12 2) 607BI1I0€ KOJIMYECTBO CYIECTBEHHBIX OLINOOK;
3) HanmM4Me rpaMMaTUYEeCKUX U CTHIIMCTUYECKHX OLIMOOK
U JIp.
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MUHHCTEPCTBO HAVKU U BBICILLIEI'O OBPA3OBAHUS POCCUMCKOM ®EJIEPALIUA
®EJIEPAJILHOE F'OCYIAPCTBEHHOE ABTOHOMHOE OBPA30OBATEJIBHOE YUPEXK/IEHUE BBICILEIO OBPA30BAHMS

«HauunoHanbHbIN UcCIen0BaTENbCKUN SepHblid yHUBepcUTeT « MU DI
OOHMHCKNMI MHCTUTYT aTOMHOM 3HEePreTUKN -

drmman demepabHOTO rocyAapCcTBEHHOTO aBTOHOMHOTO 00pa30BaTeIbHOTO YUpeXIeH s BBICIIIero o0pa3oBaHMs
«Ha1moHasIbHBIV McciIeoBaTe IbCKII AaepHbIV yHUBepcuTeT «MVIDV»

(IATD HVISTY MU®W)

OTAEJIEHUE AJTEPHON ®U3UKU U TEXHOJIOT UM

Hanpasiienue noaroroBku 14.03.02 «Snepuble pu3nKa U TEXHOJOTHH
OopazoBarenbHas nporpamMmma  «Radioecology and Radiation Protectiony

JucuumimHa Anepunas ¢usuka / Nuclear physics

KOMILJIEKT TECTOBBIX 3AJIAHUM

[Ipumep TECTOBBIX 3a/laHUM:

1. U3 kakuX 4acCTHIl COCTOUT aTOMHOE 7107
BapuanTsl oTBera:

1) U3 MPOTOHOB U AJIEKTPOHOB

2) U3 MPOTOHOB U HEHTPOHOB

3) U3 HEUTPOHOB U IJIEKTPOHOB

4) U3 NpOTOHOB, HEUTPOHOB U F'AMMa-KBaHTOB

2. Kakue siipa Ha3bpIBarOTCS U30TONAMU?
Bapuanrts! oTBeTa:
1) siapa ¢ OIMHAKOBBIM YUCJIOM IPOTOHOB
2) sapa ¢ OIMHAKOBBIM YHCJIOM HEUTPOHOB
3) sapa ¢ OJMHAKOBBIM YHCJIOM HYKJIOHOB
4) siapa, UMEIONINE JOCTaTOUYHO JI0JITOKUBYIIHE (METacTaOMIIbHbIE) SHEPTETHUECKUE YPOBHU

3. Bo CKOJIBKO pa3 MEHbIIIE HEUTPOHOB COJIEPKHUT SAPO aTOMa a30Ta C MACCOBBIM U 3aPS0BBIM YHCIAMU
14 1 7, yeM PO LUHKA C MAaCCOBBIM U 3apsI0OBbIM uKciiamMu 65 u 307

BapI/IaHTLI OTBCTaA:
1)2,5 3)5
2) 2 4)3,6

4. Kak paguyc siapa cBA3aH C YUCIOM HYKJIOHOB B HEM?
BapuanTs! oTBera:

1) R=r,-AY? 3) R=r, A
2) R=AY* 4) R=r,+A"®

5. Kak cootHocurcs 1 a.e.m. ¢ 1 M»hB?
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BapuanTe! oTBeTa:
1)1 a.em. =931,5 MaB
2) 1 a.e.m. =93,15 MaB M»B
3) l a.e.m. = 9315 MaB
4)1a.em. =9,315 MaB

6. Kakas BeiMuriHaA HA3bIBACTCA MMOJHOM SHEPrUEH CBSI3M aTOMHOTO sipa’?
Bapuants! oTBeTa:

1) AE(A,Z) = [zm, - (A=Z)m, + M(A,Z)]-c?
2) AE(A,Z) =[zm, +(A-Z)m, —~M (A, Z)]-c?
3) AE(A,Z)=[M(AZ)-2Zm —(A-Z)m, | -c?

J-¢*

4) AE(A,Z) =|zm, —(A-Z)m, -M (A Z)]-c

n

7. Kak B o0miemM BUJ€ 3aHCHIBACTCS YCIOBUE YCTOMUYMBOCTHU sifpa (A,Z) Mo OTHOIICHUIO K pacmaay Ha
yactu (A1,Z1) u (Az,Z2)?

BapI/IaHTH OTBCTA:
1) M(AZ)>M(A,Z,)+M(A,,Z,)
2) M(AZ)<M(A,Z)+M(A,,Z,)
3) M(AZ) =M(A,Z)+M(A,,Z,)
4) AE(A,Z) < AE(A,Z,) +AE(A,,Z,)

8. Kakas pusnyeckas BeiMurMHa Ha3bIBACTCSI MATHUTHBIM MOMEHTOM?

Bapuanrts! oTBeTa:
Di=g-1 3) i=g+1
2) i=g-1 4) =g/l

9. Kem, xorna u kak Oblja OTKpbITA paJiOaKTUBHOCTh?
Bapuanrts! oTBeTa:

1) Bexkepens B 1896 r. 0OHapy»Kui1, UTO ypaH UCIYCKAaeT HEBUINMOE U3Ty4eHHE, ClIOCOOHOE TPOHUKATh
yepe3 uepHyro Oymary U 3acBeuuBaTh (DOTOIUIACTHHKY

2) ®. u U. XKomuo-Kiopu B 1934 r. oOHapyXuiau, 4To MpU pacraje HEKOTOPBIX siep OO0pazyroTcs
YaCTHUIIBI C MOJIOKUTEIBHBIM 3apsI0M

3) O.Pesepdopa B 1911 1. mpu uzydeHnn paccessHus alib(a-4acTHIl

4) I1. Bunnapa B 1900 r. ipy OTKpBITUM TaMMa-JIydel pu U3y4yeHUH paciajia ypaHa

10. Kak 3anucpiBaeTCsi OCHOBHOM 3aKOH PaIuO0aKTUBHOTO pacraja B MHTErpaabHOi ¢hopme?
Bapwnants! oTBeTa:

1) N(t)=N,-e™
2) N(t) = [e"dt
3) N(t)=N,-(1-e™)
4) N(t)=j(1—e"“)dt
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11. Kakas BenuumHa Ha3bIBACTCS aKTHUBHOCTHIO?
BapuanTe! oTBeTa:
1) aKTUBHOCTB BBIPA)KAETCS YHUCIIOM paciajoB B oopasie B 1 cekyHy
2) aKTUBHOCTbH BBIpaXaeTCs IHEPTUeH, BBIACISIONICHCS B 00paslie IMpH pagdoaKTUBHOM pacrajne 3a 1
CEKYHOY
3) aKTUBHOCTH BBIPAJKAETCS YUCIIOM PACIIaIOB B 00pa3Ile 3a Mepro 1 moiypacnaia

4) aKTHUBHOCTH BBIPAXKAETCS DHEPTUEH, BbIIEIAIONMICHCS B oOpaslie NMpu pagHMoaKTUBHOM pacmaze 3a
HepuoJ noiaypacnaaa

12. Kakue equHUIbI UCTIOJIB3YIOTCS JIJIsl BRIpAXKEHHS akTUBHOCTU B cucteme CU u Ha npakTuke?
Bapuanrts! oTBeTa:

1) B cucreme CU: 1 bk = 1 pacniagy B cekyHay; Ha npaktuke: 1 Ku = 3.7-10" Bk

2) B cucteme CU: 1 Ku =1 pacnany B cexyHay; Ha npakTtuke: 1 bk = 3.7-10°° Ku

3) B cucreme CH: 1 Bk = 1 pacnazy B cexyry; Ha npakruke: 1 Ku = 10™° Bk

4) B cucteme CU: 1 Ku =1 pacnany B cexyHay; Ha npakTtuke: 1 bk = 10" Ku

13. YTo Ha3bIBaeTCsI BEKOBBIM paBHOBECHEM?
Bapuanrts! oTBeTa:
1) macc nokos siapa HE MEHSIETCS BEKaMU
2) akTUBHOCTb PaJJUOHYKJIN/1a HE MEHSETCS BEKaMU
3) sHEepruu CBsI3U ABYX PAAUOHYKINIOB PaBHbI
4) pagnoakTUBHOE PaBHOBECHE, TIOIJIEPKUBAIOIIIEECS BEKaMU

14. KakoBa npupo/ia ¥ OCHOBHbBIE CBOMCTBA aib(a-yacTuil?
Bapuanrts! oTBeTa:
1) a-gactuma — 9To 4acTuIa ¢ HEUTPATLHBIM JIEKTPUIECKUM 3apsiioM U Maccoii—0.
2) 0-yacTuIa — 3TO YacTHULA C 3apsIOM = € U Maccol = 2 a.e.M.
3) o-4acTHIa — 3TO HEYCTOWYHMBAS YaCTHUIIA C OTPULIATEILHBIM DJIEKTPUIECKUM 3aPSIIOM.
4) o-gacTrua — 970 spo “He ¢ 3apsmoM Z=2 i 0BIMM 9HCIOM HYKIOHOB A=4

15. Kakue BcTpeuaroTcsi pa3HOBHIHOCTH SHEPreTHUYECKUX CIEKTPOB alb(a-uyacTui?
Bapwnants! oTBeTa:

1) JIuneiiuaTsie 1 HETIPEPHIBHBIE.

2) [IpocTeie, ¢ TOHKON CTPYKTYPOH U C IITMHHONPOOEKHBIMU 0-HaCTHIIAMH.

3) Anbda-criektp umeet popmy KpuBoit Makcseina

4) Anbda-criektp umeet popmy kpusoii ['aycca

16. KakoBbI OCHOBHBIE OCOOEHHOCTH B3aUMOJICHCTBUS alib(pa-dyacTuil ¢ BEmecTBOM?
Bapwnants! oTBeTa:

1) npsiMonvHelHast TpaeKTOpusl, ObICTPbIE MOTEPU SHEPTUU HAa MOHU3ALIMIO, BO30YK/IEHUE aTOMOB Cpebl
M KaK CIIeICTBUE — OTHOCUTENIbHO HEOOJbINEe MpoOeru M MpakTHYECKH OJIHO3HAYHAas CBsI3b Mpobera C
SHEprueu

2) KpUBOJHMHEIHAs TPAeKTOpHs, MEUICHHbIE MOTEPH SHEPTUM HAa MOHU3AIMIO M BO30YKIAECHHE aTOMOB
Cpeabl U KaK CIeICTBHE — OOJbIINe MpoOeru 1 HeoJHO3HAYHAs CBSA3b Mpodera ¢ FHepruei

3)npsiMoIMHEIHAS TPAEKTOPUsl, MEAJICHHBIE IOTEPU Ha MOHU3ALMIO U TOPMOKEHHE
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4) Her npaBUJIbHOTO BapruaHTa OTBETA

16. Uro Ha3pIBaeTCSI TaMMa-KBaHTOM?
Bapuants! oTBeTa:
1) [TakeT 37eKTPOMarHuTHBIX BOJIH C OYEHb MaJICHbKOW JUTMHOW BOJIHBI.
2) DieMeHTapHbIE YaCTHIIBI C HYJIEBBIM 3apsJIOM U OTJIMYHOM OT HYJISI MAaCCOM MOKOS.
3) DileMeHTapHbIE YaCTUIIBI C HYJIEBOKH MaCcCOM TTOKOS M OTJIUYHBIM OT HYJIS 3apSIOM.

4) ITakeT 3MeKTPOMArHUTHBIX BOJIH C OOJIBIION JUIMHON BOJIHBI.

17. Kakue CyIIeCTBYIOT OCHOBHBIC BHBI B3aWMOJCHCTBHS YaCTHI[ M TI'aMMa-KBaHTOB C aTOMHBIMH
siapamu?

Bapuanrts! oTBeTa:
1) Tonpko paccesHue.
2) Paccestnue u siiepHbIe PEaKiui.
3) ToJIbKO siACPHBIE PEAKIUH.
4) Her npaBuipHOr0 BapuaHTa OTBETa

18. KakoB ¢usnyeckuii cMbica TOHATUS G dekTuBHOrO cedeHus? CylecTByeT JIi OAHO3HAYHAs CBS3b
MEXTY 3PPEKTUBHBIM CEYEHUEM U F€OMETPUUECKUM pa3MepoM sijipa?

BapuanTs! oTBeTa:
1) DddexTrBHOE CeueHHE BBIPAXKaeT BEPOATHOCTh SJEPHON peaklMM B pacdyeTe Ha OJHO SIPO U OAHY
[a/IaI0LIYI0 YaCTUILy.
2) Her npaBunpHOro BapuaHTa OTBETa

3) D dexTnBHOE CEYeHNE — OTHONLIEHHE YHCIa peakiuii B 00pasne N, K 9nciry mornaBmmx B HErO YacTHIL
No
4) DddexTuBHOE CeUeHHE — YUCIIO MOMABIINX B 00pa3el] YacTHII.

19. Kakue sigpa nensitcs TeIoBbIMA HEUTPOHAMU, a KaKHe He JIEATCS?

BapuanTsl oTBera:
1) Hensrcs 233U, 235U, 239Pu, 241Pu; HE JeIIITCs 232Th, 234U, 238U, 240Pu, 242p.
2) Hensrcs 238U, 234U, 240Pu; HE JeIISITCs 235U, 233U, 239Pu, 24py,
3) Het npaBuibpHOTO BapuaHTa OTBETA
4) llensatcst Bce TSDKETBIE sIpa.

20. IloueMy BO3HMKAOLIUE MNPH JEICHUU TSDKENBIX SAIep OCKOJKH OKAa3bIBAIOTCS HECTAOUIBHBIMU
HyKIUAamu?

Bapwnants! oTBeTa:
1) [Toromy 4TO OHM OKa3bIBAIOTCS MEPETPYKEHHBIMU HEHTPOHAMH.

2) IToToMy YTO OHU OKa3bIBAIOTCS MEPETPYKEHHBIMU IPOTOHAMHU.
3) Her npaBuibHOTO BapuaHTa OTBETa
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Kpurepun oueHuBaHusi KOMIeTeHIHH (pPe3yJIbTATOB):
TecT cocTOUT U3 ABYX YacTeH, Kaxaas U3 KOTOpbIx coaepkuT 10 BompocoB. OLIEHUBAETCS KOJIMYECTBO
BBITIOJTHEHHBIX TECTOBBIX 33IaHUM.

Onucanue MKaJIbl OLEHUBAHHUS:

MaxkcumanbHas cymMMa 0amoB 3a Tect — 20 6ayuios.

Ecnu crymeHT OTBeTHJ1 BEpHO MeHee 4YeM Ha 12 BONPOCOB M €ClIM  OTCYTCTBOBAI I10
HEYBa)XXHUTEIbHOI NPUYMHE, OH UMEET BO3MOKHOCTh MEPECAATh TECT C MOHIKAIOIIMM K03 (QUITEeHTOM
0,8. To ecTh MakCUMaTbHOE KOJIMUYECTBO HAOpaHHBIX OaIIOB 16.

[Ipu OTCYTCTBUU MO YBOXKUTEIHHOU MPUUMHE MOHMKAOMINNA KOA((UIIUEHT HE BBOJUTHCS.
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