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1. Poan AUCHHUIIIIMHBI «Hz[epﬂaﬂ (1)1/131/1163. (I)n3nK0-3HepreanecKne YCTAaHOBKU.» B (l)OpMHpOBaH]/II/I KOMIIeTeHIii BBIITYCKHHUKA:

JJieMeHT 06pa3oBaTeabLHOI Kon CocraJsiionye pe3yJbTaTOB 0CBOEHHS (IECKPUNTOPHI KOMIIETEHIU i)
NPOrpaMMbl (AMCUMILIMHA, Cemectp R AT Y HaumeHoBaHue KOMIIETEHIUH Hanvenopanne
npaktuka, F'HA) Kon
Cnoco0eH npuUMeHsTh OIIK(Y)-2.B10 | BriageeT onbpITOM KOMIBIOTEPHOTO MOJICIIMPOBAHHMS 33124 siIepHON pU3HKH.
MaTeMaTHIECKUH arapaT u OIIK(Y)-2.Y10 | YMeeT BBIIONHATH PACUCT MAPAMETPOB CTAOMIBHBIX M PATUOAKTUBHBIX SIEP.
OIIK(VY)-2 BBEIYUCITUTEIHHYIO TEXHUKY
JJIs peIICHUS OIIK(Y)-2.310 3HaeT CTpOCHHE aTOMHBIX SepP U OCHOBHEIC 3aKOHBI SICPHOH (PH3HUKH.
npodeccHoHaIBPHBIX 33/1a4
Brnaneer OTIBITOM HCTIONIb30BaHUS paIroMETpUIECcKOro u
[K(V)-2.B2 CIEKTPOMETPUIECKOTO O00OpYIOBAaHUS U PETUCTPAINH H3IYUSHHS Pa3HOTO
Croco6eH K OCBOCHHUIO THIIA.
MK (Y)-2 HOBBIX 00pasIoB MK (Y)-2.Y2 YMeeT nIporHo3upoBaTh NapaMeTpbl HaBEACHHONH aKTUBHOCTH PAaJHOAKTUBHBIX
Sinepunas pusuka. (hU3UYIECKHUX YCTAHOBOK ) 00pasIoB.
Du3uKo- 7 MK (Y)-2.32 3HaeT MEXaHU3MBbI IPOTEKAHUS SIEPHO-(PH3MYECKUX POLIECCOB U
JHepreTHYecKue ) 0COOEHHOCTH B3aUMOJICHCTBUIN H3JIyUEHHs C BEIIECTBOM.
YCTaHOBKH. Cnoco0en OCYIICCTBIISTh K (y)_22 Bl Bnaneer omnbiToM 06pa6OTKI/I SKCIICPMMCHTA/IbHBIX JAHHBIX IJIs1 aHaau3a U
MIOUCK, U3yUCHHUE, ) HPOTHO3UPOBAHHS COCTOSIHUI (PU3NUECKON YCTAaHOBKH.
00001meHne u TK(Y)-22.Y1 YMeeT aHaTH3UPOBATH IETIOUKH SACPHBIX MIPEBPALICHUN B MaTepHaIax Mo
CHCTEMaTH3allHI0 HAYIHO- JIeCTBHEM H3ITyUYEHHS.
TIK(Y)-22 TEeXHUYECKOH HH(OopManuu,
HOPMAaTHBHBIX U
METOAWECKHX MATePHOB B TIK(Y)-22.31 3HaeT >JIeMEHTapHYI0 TEOPHIO JETIEHUSI AaTOMHBIX SJIEp X OCHOBBI PEaKTOPHOH
cdepe cBoeit ¢buznKn.
npodeccrnoHabHOM
JIeSITeIIbHOCTH

2. IMToka3zaTesu U MeTOALI OLICHUBAHUSA

Ilnanupyemsie pe3yIbTaThl 00y4eHHs 10 AUCHUILIHHE

Koa konTposmpyemoii

HaumeHnoBanmue pasjaeia MeToabl OLIEeHHBAHUS

KOMIICTCHIIUHA (“J'l" ee JAUCHHILITHHBI (OHCHO‘IHLIE MepOﬂp"ﬂT“ﬁ)
Koxa HaumMmeHnoBaHue HacTH)
PA-1 | Ilpumenars 3HAHUA METOJ0JIOTUU pacueTHBIX OIIK(Y)-2 Pasmen 1. Bsenenme wu nas3

WCCIIeIOBAaHMH JUIS 3a1a4 SIAEPHON M PEaKTOPHON (PU3HKH.

3amura 1a60paTOPHOI PabOTHI.
3adeT- TeCTHpOBaHUE

o011MeE TTOJIOKEHUS.
Pasnenx 3. BsaumogericTBue
U3TYYCHUS C BEIIECTBOM




PI-2 BrInonHATe pacdeTsl  HKCILIYaTallMOHHBIX I1ApaMETPOB ITK(Y)-2 Pa3nen 2. PaqnoakTHBHOCT. nas3
(hM3UKO-2HEPTreTHIECKON YCTAaHOBKH. Paznen 4. ®usnka smepHBIX Pedepar
pPEeaKkTopoB. 3aueT- TeCTUPOBAaHUE
PI-3 | IIpumMeHsATh pagrOMETPUIECKOE M CIIEKTPOMETPHUICCKOE [K(Y)-22 Paznen 3. BzammopeiicTBue KoHnTtponsHas padota
060py}IOBaHI/Ie JUI pETUCTPALIMU HOHU3UPYIOLLIETO H3JIyUCHHA C BCUICCTBOM 3aHH/ITa OTUYCTAa I10 JIa60paT0pHOI71
W3ITyqCHH. Paznen 4. ®usnka smepHBIX pabore
PEaKTOpOB. 3a4eT-TeCTUPOBAHUE

3. lllkana oueHnBaHUsI
[Topsmox opraHu3alyl OLIEHUBAHUS PE3yJIbTATOB OOYYEHHS B YHHMBEPCUTETE PErVIaMEHTUPYETCS OTIENbHBIM JIOKATbHBIM HOPMATHBHBIM aKTOM —
«Cucrema OICHUBAHMS PE3YJIbTATOB 00y4YeHHUs B TOMCKOM TMOJIUTeXHUYeCKoM yHHBepcuTeTe (CrcTeMa OleHUBaHUS)» (B ACHCTBYIOMICH pEIaKIUN).
Hcnonb3yercss OalibHO-PEUTUHIOBasi CHCTEMa OICHUBAHHUS pPe3ylIbTaToB oOydeHus. MToroBas oneHka (TpagullMOHHAs W JUTEpHas) MO BHUAAM
yuebHoil nestenbHOCTH (M3ydenue auciumuimH, YMWPC, HUPC, kypcoBoe mNpoeKkTUpOBaHHE, NPAKTUKH) ONPEACSIeTCs CyMMOW OaiioB MO
pe3ylbTaTaM TEeKYIIEro KOHTPOJIS U IPOMEXYTOUHOM aTTecTanuy (UTOroBasi peTHHroBasi olieHka - MakcumyM 100 GasioB).

PacnpeﬂeneHI/Ie OCHOBHBIX W OOIIOJIHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPOIIPUATUA TCKYIICTO KOHTPOJA U HpOMe)KYTOQHOﬁ aTTeCTaluu
YCTaHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF-HHaHOM JUCHHUITIIINHBI.

PeKOMeHI[yeMaSI mKajaa ajisd OTACIBHBIX OIICHOYHBIX MGpOHpI/ISITI/II\/’I BXOOHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CooTrBeTcTBHE
3aJaHusl Tpaﬂl/llll/IOHHOﬁ OLICHKEe Onpenenenne OUCHKH

90%+100% «OTIUIHO» OTIM4HOE TOHMMaHKE NpeaMeTa, BCeCTOPOHHHE 3HAHMSA, OTIIMYHbIE YMEHUS U BJIaJIEHHE ONBITOM NMPAKTHYECKON e TeTbHOCTH,
HEOOXOAMMBbIE PE3YJIbTAaThl 00yUeHHsl CQOPMHUPOBAHBI, X KAYECTBO OLIEHEHO KOJINYECTBOM 0alloB, OJIM3KUM K MAaKCHMAJIbHOMY

70% - 89% «Xopouro» JlocTaTo4HO TOJIHOE TOHUMAHHUE MPEeIMETa, XOPOILHe 3HAHMUS, YMEHHS 1 OIIBIT MPAKTUUECKOHN eI TeIbHOCTH, HEOOXOAMMBIE PE3YJIbTaTh
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJMYECTBOM OAIIOB

55% - 69% «Y 1OBIL.» [Tpuemnemoe NoHMMaHUE MPEAMETa, YAOBICTBOPUTEIbHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIHHOCTH, HEOOXOIMMbIE PE3yIbTaThl
00y4eHust cOpMUPOBAHBI, KAYECTBO HEKOTOPHIX U3 HUX OLICHEHO MUHMMAJIEHBIM KOJIMYECTBOM OalIoB

0% - 54% «Heynosi.» Pe3ynbraThl 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JOCTATOYHBIM TPEOOBaHUSIM




4. TlepeyeHb TUNOBBIX 3a1aHUI

O1ueHoYHbIe MeponpusaTHus

l'[puMepu THINOBBIX KOHTPOJbHBIX 3agaHui

1.

KonrponsHas pabora

Bompocsr:

1.

© oo N kWD

[EN
©

[EEN
[EEN

12.

Onpenenenne HyKJINa, HYKJIOHA, U30TONA.

Macca u sHEprus cBs3H sapa.

OCHOBHOH 3aKOH PaJUOAKTUBHOIO pacnana. AKTUBHOCTD.

Macca u sHeprus cBsi3U. 3aBUCUMOCTb YJEJIbHON 3HEPTUU CBA3H OT MaCCOBOT'0 YUCIIA.

JlaTtb onpenieneHne: MOIHOCTD U3JIy4€HUs, IIOTOK YaCTHUL, INIOTHOCTh IIOTOKA YaCTHLI.
CBs13aTh aKTUBHOCTb 00paslia ¢ MOILIHOCTBIO €T0 U3JIyUEHHUSI.

[TpenensHO AONMYCTUMBIE YPOBHH U3JTy4eHUs (HEUTPOHHOE M raMMa-U3Iy4eHue U3JIydeHHe).
[lonsATHe AnepHON peakuu. SnepHble B3aUMOIEUCTBUS.

D¢ dexTuBHBIE CeueHUs AAepHBIX peakiuii. HelTpoHHble ceueHus.

3anucarh BBIpAKEHUE /1711 BEPOATHOCTH pacnajia paJloaKTUBHOIO sijipa 3a BpeMmsl t, IpU yCIOBUH,
gro t KT1/2.

. 3ammcarth COOTHOLICHHUEC, CBA3BIBAIOIICC AKTHUBHOCTD o6pa3ua C ero maccou. AKTHBHOCTh

npenapara 32p paBHa 2 MkKu. CxosibKO BeCUT Takoi npenapar?
DOHepreTHYeckuii CHEeKTp HEHUTPOHOB JUIs OOJBLIIMHCTBA AKTUHOWJOB AamlpOKCHUMUpPYETCS

dopmymoit Buma — S(E,)=0,4527e %'**sh,[2,29E  Ompenenuts Haubojee BEPOSTHYIO U

CPCAHIOI0 KWHETUYCCKYIO OHECPTHUIO HeﬁTPOHOB JCICHUA.

3amura 1a60paTopHOi paboThI

Bompocsr:

1.
2.
3.
4

5.

PannoakTuBHOCTS.

EcTecTBeHHas U MCKYCCTBEHHAsI paAOAKTUBHOCTD.

3aKoH paJiMOaKTUBHOTO pacnaaa. JuddepenunanbHas U UHTErpaibHas popma.

TunuyHoe paainoOMeTpUUYECKOE U CIIEKTPOMETPUUECKOe 000pyI0BaHHE, UCIIOIB3YEMOE TTPU
perucTpany HOHU3UPYIOLIEro U3TyYeHHUS.

Hcrounnk ObIcTphIX HelTpoHOB (PUBE): criekTpanbHOe pactipeeneHne 1 OCHOBHBIE
XapaKTePUCTHUKHU.

I/IH,Z[I/IBI/I,Z[yaHBHOC JOoMalIHEe
3aaHuc

W3 Ne 1

1.
2.

DieMeHTapHOE YpaBHEHHE KHHETHKH U ero pemeHue st cmydaen: (1) Kerr < 1, (2) Kegr > 1.
TemnoBsie Heifrporsl auddyHIHpYOT B 3amemmmTene, cogepxkamem N suep B 1 om®. Haiirn

BeposITHOCTh @(X)dX 111 HEWTpOHA MPOUTH 0€3 CTOJIKHOBEHHS MyTh OT X M0 X+dX, ecinm ceueHue
paccesiHUsl TEIUIOBBIX HEWTPOHOB Ha SIPax 3aMeUIUTeNs] paBHO Jg. HalTu BenwuuHYy CpenHero
npobera HEUTPOHOB Ag MEXKTY ABYMS aKTaMH PACCESHHSI.

3.

Hatitu Ty 238 OTHOCHTENBHO CIIOHTAHHOTO JIEJICHUS, €CJIM U3BECTHO, YTO YKCJIO TAKUX PaclaioB




OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

B1rp 238y paBHO 25 3a 1 yac. Kakoe KoJM4ecTBO Ci-pacnajioB 3a 3TO K€ BpeMsl IPOUCXOJUT B 3TOM
oOpasiie.

4. B cucreMe, coiepxalieil sapa 2 PU mpoTeKaeT CTALMOHAPHAS LEMHAS PEaKLWs ACICHHS, IPU
3TOM BbIAEIsIeMass MOIIHOCTh paBHa | MBT. IloTepss HEHTPOHOB 3a CUET MOTJIOMICHUSI 0€3 JIeIeHUs
cocraBisieT 55%. CKOJIBKO HEHTPOHOB BBUIETAET M3 AKTUBHOM 4acTu 3Toil cucreMbl? [lapamerp
oc(239Pu)=oy/of = 0,42. Yncino MrHOBEHHBIX HEUTPOHOB 00pa3yIOIIUXCS B PE3YJIbTATE OJTHOTO JICICHUS
sapa 2*°Pu pasmo v = 3,1.

5. OmpenenuTs XapakTepUCTUKH crekTpa MakcBemta (Haumbosee BeposTHyo E,, u cpemgHioro
KUHETHYECKYI0 Ecp, DHEPrHI0 TEIUIOBBIX HEHTPOHOB), €CIM CHEKTpaibHas (YHKIMS HMEET BUI —

27 T$
S(E)=——"_——/Ee .
®) (7ran)3/2

Pedepar

Temsbl:

JleTeKTOphI YacTHII.

Heiirpunnsie nerekroper: Kamiokande-11, Super-Kamiokande n KamLand.
[Tpumenenue ¢ dexra Méccbayspa B dpusuke.

®du3nKa BRICOKAX SHEPTHHA U 3JIEMEHTaPHbIC YaCTHUIIHI.

DieMeHTHI PUKIATHON T03UMETPUH HOHU3UPYIOLINX U3ITy4YEHUH.
SlnepHas PHEpPTEeTHKA B MUPOBOM ITPOM3BOICTBE SHEPTHH.
JlosumeTpudeckas ciyx0a U ciyx0a sepHoi 6e301MacHOCTH.

NoogkrwbdPE

3aqu'TeCTI/IpOBaHI/Ie

Bompocsr Ha 3a4er (TecT):

1. EcTecTBeHHBI ypaH NpeAcTaBiIsieT COO0H CMeCh TpeX M30TonoB, a uMeHHo: U-238, U-235u U-234.
OTHOCHUTENBHBIE AaTOMHBIE MACCHI ATUX 3JIEMEHTOB COOTBETCTBEHHO paBHbl: Ar1=238,051, Ar2=235,044
u Ar1=234,041. BeruucauTh OTHOCUTEIIbHYIO aTOMHYIO MAcCy 2JIEMEHTA ypaHa, €CJIU IMPOLIEHTHOE
coJiepKaHue ITUX U30TONOB B ECTECTBEHHON cMecH paBHO: 99,28 %, 0,714 %, 0,006 %.

1) 238,029

2) 240,01

3) 290,01

4) 248,12

9. bop mpecraBiseT coO0W CMECh IBYX H30TOTIOB C OTHOCUTEIILHBIMH aTOMHBIMU Maccamu 10,013 u
11,009. Cxonbko % KaXkKA0ro U3 3TUX U30TOMOB COJCPKUTCS B €CTECTBEHHOM Oope? OTHOCUTENbHAs

aToMHasi Macca 3yieMeHTa 6opa paBaa 10,811.
130,70



http://nuclphys.sinp.msu.ru/experiment/detectors/index.html

OueHouHbIe MEPONPHATHS

IIpuMepbl THIOBBIX KOHTPOJIbHBIX 32JaHUIH

280, 20
350, 50
470,30

16. Macchel HEHTpOHA U NMPOTOHA B SHEPTETHYCCKUX €IMHUIIAX PABHBI COOTBETCTBEHHO Mn = 939,6 MaB
u mp = 938,3 MaB. Onpenenuts macey sinpa H2 B snepreruueckux enununax (MaB), ecnu sHeprus
cBs3u Aeiitpona Ece(2,1) =2,2 M»aB.

1)7875

2)1875,7

3)3875,7

4)2875,7

23.  AKTUBHOCTH paJMOaKTHBHOTO IIMHKA AZn = 1 I'bk. [Iyis aTOr0 pagnonykimuaa B+-4acTuiibl
ucmnyckaroTcs B 1,46 % ciyuasx pacmnana. CKoJIbKO OeTTa-4acTHI] (_107 B+-gactui/c) Oyaer
UCITYCKaTh 3TOT PATUOHYKIIU]I.

1.1,46

2.18

3.2

4.2,5

5. Mertoanueckne yKa3anus mo mpoieaype oleHuBaHusi

OueHo4HbIE MEPONPHSITHS

IIpoueaypa npoBeeHUsI OLICHOYHOTO MEPONPHATHS U He00X0AMMbIe METOANYECKHE YKA3ZaAHUS

KonrtposnbHas pabora

ITpoBoautcst Bo Bpemst KH 2

I/IH,I[I/IBI/II[yaJ'IBHOC 3aaHuc

IIpoBoguTtscst Bo Bpemst KH 1.

3ammura 1a60paTOpHON PabOTHI

[IpoBonutes Bo Bpemst KH 1,2.

Pedepar

ITpoBoautcst Bo Bpemst KH 1

SR N

3adeT-TeCTUPOBAHUE

HpOBO}II/ITCSI B BUJIC TCCTUPOBAHUSI.




