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Buner Ne 1

1. SAnepubie peakuun. CedeHue iAEpHON peakMu 3aKOHBI COXPAHEHHS B SACPHBIX PEAKIUIX.
Kunemaruka simepHoit peakiuu . MexaHHU3MBI 1 MOJIENTH SIICPHBIX peaKiuii

2. ®usuka Crannaptaoii Mozmenn. Ton-kBapk. B-dusuka. bozon Xurrca. [lerekrop ATLAS
bonemoro Axponnoro Kostaitnepa. Ero crpykrypa.

3.Iloctpouts muarpammy ®eiirmana pacnajga A- 6apuona A— p+ 7. Kakue 3aKOHBI COXpaHEHHs
HapyLIalTCs B 3TOM pacmnaae?

buser Ne 2

1. BzauMoneHCcTBUE KBAHTOBOM CHCTEMBI C JJEKTPOMArHUTHBIM H3MydeHueM. Kiaccudpukanms
(GOTOHOB M MyJIBTUIOJBbHBIE BOJNHBL [IpaBuia oTOOpa MO CIOMHY M YETHOCTH JUIS
3JIEKTPOMArHUTHBIX [IEPEXO0J0B. J[TMHHOBOIHOBOE MPUOIIHIKEHHE.

2. I'umeponnble B3auMmoneicTBHs. OCHOBHBIE XapaKTEpUCTUKH A-rumepsimep. A-rumepspa.
OHeprus cBs3H U creKTpsl A-runepsaep. CouHbl A-rumnepsaep.

3. [lo medexram macc mus spep-uzobap Hew N (AYN)= 2.86 M>B; A(”C): 3.02 M>B)
OTIPE/IeNIUTh BEPXHIOI IPAHMIY CIEKTpa Oera-pacmaga supa 'C U YCTAaHOBHTH, OTHOCHTCS
nepexo] K (PepMUEBCKOMY HJIH FaMOB-TEJJIEPOBCKOMY THILY pacliaja.

Buner Ne 3

1. Slnepnas pesonancHas ¢uyopecueHuus. DddextuBaoe cedenue SIPD. DxcnepumeHT 10O
PE30HAHCHOMY PAaCCEsHUIO Y-KBAaHTOB. JleTeKTOp y-KBaHTOB. DyHKIUSI OTKIIHKA AETEKTOPA.

2. KsapkoBas cTpykTypa Me3oHOB. CBoHCTBa Me30HOB. KBapkoBast CTpyKTypa 6apHOHOB.
Ox3oTn4eckue Me30Hbl. OuapoBaHHbIE OapHOHBI M Me30HBL CXOACTBA WM DAa3M4YUs CO
CTpPaHHBIMH YacTUIIAMHU. YapMOHUIA.

3. Ilpoton ¢ kmHeTH4eckoil sHeprueit T=2 M>B HameTaeT Ha HEMOIBMIKHOE SIAPO A,
Omnpenenuts nuddepennuansHoe ceueHune paccesaus do/ dQ Ha yron 60°. Kak usMeHHTCs

BEIMYMHA JU(P(HEepEeHUMaTBHOIO CEYEHUsI PACCEsSHHsI, €CIM B KaueCTBE PACCEHBAOIIErO spa
27
BbIOpaTh ~'Al?

buaer Ne 4

1. OCHOBBI TEOPHH paccesHUs INEKTPOHOB. YIIPyroe paccesiHue 3MekTponoB. Heynpyroe
paccestHue JIEKTPOHOB. DJIEKTPHUECKHE U MATHUTHBIE MYJIbTHIIONbHBIE PE30HAHCHL

2. [lonsitue o kBaHTOBOM xpomoauHamuke. [ iooHEL. [[BeT kBapkoB u rimooHoB. CxoncTea u
pasIu4Ms B3aUMOJEHCTBHM, OCYILECTBIIIEMBIX ITyTEM OOMEHA [NIIOOHAMH U (POTOHAMH.
AcumnToTuveckas cBoboaa u koHdaHMeHT. Macchl KBapKoB. beryinas KoHCTaHTa KBaHTOBOM
xpomonuHaMuKH. [IpocTeiimuii kBapKk-KkBapKoBBIit MoTeHIHaN. CTpaHHAas KBAPKOBAsk MATEPHL.

3. lloctpouts nuarpammy PeitHmana pacmaga MiooHa. [IpoaHanu3upoBars 3aKOHBI COXpaHEHHMS
JIENTOHHBIX 3apsiIOB B 3TOM pacmaje.



buner Ne 5
1. DnieMeHTapHas Teopus JeJeHUst. DHeprus JeneHus. [leneHre aToMHBIX saep HEHTPOHAMH.
Henenne uzotonos ypana 238U u 235U ueiitponamu. OCKOJIKHU JEICHHS

2. O6mpe cBOHCTBa alpOHHBIX aTOMOB. [InoH-nepHOE B3auMoeicTBre. A-pe3oHanc. [TuoHHBIE
aTombl. Kaon-s11epHoe B3auMoselicteue. Baaumoneiicreue K--Me30H0B ¢ siapamu.
B3aumopeiicTBre HEUTPAIBHBIX KAOHOB C SIIPaMHU.

+
1" =(3/2
3. lnst paciaga A++ pe3oHamnca ( ( )
OpOUTAIBHBIM MOMEHT MCIYIICHHBIX aIPOHOB.

) A++—p+ 7+, onpeenuTs CyMMapHBI#

Bbuner Ne 6

1. B3auMoaelcTBHE TSHKEIBIX 3apSKEHHBIX YACTHII C BEIIECTBOM. Y ASILHEIE INOTEPH BHEPIrUU
3apshKeHHOM yactulieii. BzanMmoaeiicTeue QJICKTPOHOB C BEIIECTBOM. HOHI/B&LH/IOHHI)IC MOTEPH
SHEPIHH 3JeKTpOHAMH. PagnanmoHHEIE NOTCPHU SHEPI'HHU IJICKTPOHOB. B3aI/IMOﬂ€I\/'ICTBH€
IMO3HUTPOHOB C BEIICCTBOM

2. 3BE3mHBIH HyKJIeOCHHTe3. PacnpocTpaneHHOCTE 351eMeHTOB. OCHOBHBIE XapaKTEPHCTHKH

3Be3/1. SlnepHble peakus B 3Be31ax. ['openue Bonopoa. [Iporon-npotonnas uenoyka. CNO-
UKL

12
3. C KakuME OpOUTAIBHBIME MOMEHTaMH |, MOryT BbUTETaTH MpoTOHE! B peaxmuu “C(y,p)''B,
€CJIM KOHEYHOE SIp0 00pa3yeTcsi B OCHOBHOM COCTOSIHUM, a nornotuiics E2- poton?

Bbuner Ne 7

1. B3aumoeicTBHe raMMa-KBaHTOB C BCIICCTBOM. B3aI/IMO,I[eI>'ICTBPIe HEUTPOHOB C BEILIECTBOM.
3aMe)1neHHe HEUTPOHOB. B3auMoaeHCTBHE MIOOHOB C BCHICCTBOM

2. Slnepuble peakumu B 3Be3jax. [ openue remusi. Kpacuele rurauntol. ['opeHue yriepoma u
kuciaoposa. ['openne kpemuusa. Peakuuu moj AEHCTBHEM HEHTPOHOB I- H S — IPOLECCHL
HyxieocunTe3 B COBpeMEHHYIO MOXY

3. Iloctpouts nuarpammy PeifHMaHa JUIS pacmajga MOJOXKHTEIBHOIO 7-Me30HA. PaccuuTarth
SHEpPrUH MPOJYyKTOB pacmaia.



buner Ne 8

1. Slnepupie Momenu. Mogens obonouek. KamensHast wmogpens. Mogens Pepmu-rasa.
Komnextususie monenu siapa. O6001mEHHAsS MOJENH sIpa.

2. OCHOBHBIE TOHSTHS TEOPUH TPYII U HX MpeactaBieHuit. ['pymmer U anrebpel. Mozgensb
YHHUTApPHOH CHMMETPUHU M MOJeNb KBapkoB. KBapkoBasi Mojiesib. Me30HbBI B KBAPKOBOM MOJIENH.
IHapm u ero nossieHue B Qusuke yactun. berotu. Truth wmu top. bapuoHbsl B KBapkoBoit
moxenu. Helitpansabie cabpie Toku. L[BeT u ero nmosipjieHue B PU3UKE YaCTHIT

3. OmpenenuTb BEpPOSITHOE 3HAYEHHWE CYMMapHOrO OpOUTAIBHOTO MOMEHTa JICIITOHOB,

“H- ;He+e_ +V
HCIYINEHHBIX MPH [-pacmane TPUTHUS : | e,

Buner Ne 9

1. I'uranTckue pe3oHaHCHl B siapax. JunonbpHbli ruranTckuit pezonarc. Pacmernnenue JII'P B

aKcHabHO-cUMMeTpUUHbIX siapax. Pacman JI'P. Koudurypanumonnoe pacmemnenue JII'P.
N3ocniuuoBoe pacurerieaune JJI'P

2. OcHoBHbIE (HU3UYECKUE XAPAKTEPHUCTUKH HEHTprHO. OCHOBHBIE THUIIBI B3aUMOICHCTBHS C
BEILIECTBOM. B3auMopeicTBue HEHTPHHO C aTOMHBIMHU siapaMu. B3aumopeHcTBUE HEHTPHHO C
HYKJIOHaMH W kBapkamu. Kiaccudukaius HEHTPUHO MO HCTOYHHKAM M JHeprusiM. CrekTp
HEUTPHUHO.

3. HOCTpOI/ITB Auarpammy OeifHMana IS pacmaga IMOJOXHUTEIJILHOTO K-me3ona. Paccumrarts
QHEPruu MpoAyKTOB pacliaga.

Buner Ne 10

1. Yckopurenu vactun. Kackangusiit renepatop LIUKJIOTPOH. DJIEKTPOCTATHUECKHIT TeHepaTop
(rermepatop Baun nme I'paada). Jluneitnsiit yckopurens. beratpon. Mukporpor. CHHXpOTpPOH.
YcKkopHTeh Ha BCTPEYHBIX IIy4Kax (KoJutaifep). BTOpHYHbIE ITyUKH YacTHII.

2. Meroapl peructpanuu HetpuHo. OOpaTHbIM Oera-pacnan. PaguoXumudecKwil METOS.
Cumatruisuuonseiii Meroa. Jerektop SNO. Jlerektop JUNO. YUepeHKoBckHEe HEUTpPHUHHBIE
teneckomnsl. [Ipuniun pabotel. HeliTpurubsiil komruiekc B Kamuoxe. JIeTEKTOPBHI H JOCTHIKESHHUSI.
MeTtonas! oOHapyxeHus ocumsuisiiuid. Jlerektopst OPERA, NovA, LBNE

3. HOCTpOI/ITB AuarpaMmy delitHMaHa OJIs pacniaia IIOJIOXKHUTEJIIBHOI'O T-ME30Ha. Paccuurath
QHEPIruH NMpoOAYKTOB pacIiaaa.



Buner Ne 11

1. N-Z pmarpamma aTtoMHBIX siaep. OOpazoBaHHE 3K30THYECKHX SAEp. ODKCIEPUMEHTHI C
9K30THYECKUMHU sigpamu. [IpoToHou3obITouHBIe siapa. HelTpoHOM3OBITOUHBIE sipa. TspKennie u
CBEPXTsDKEJIbIE sijpa. DK30THUECKHE paciaibl

2. ConHeuHsle HEUTpUHO. OCHOBHBIE SIACPHBIE PEaKIMU-UCTOUYHUKH HEHTPUHO. PeakTopHble U
YCKOPHUTENIbHBIE HEUTPHUHO. I IpuMeEpBI 10JIydeHus 1 perucTpauu. ACTpoGHU3UIECKUE HEUTPHHO.
Wx ocHOBHBIE UcTOUHUKHU. HelTpuHHBIe ocumiuiuuy. Yroi cmemuBanus. MSW-addexr.

I (m) = O_+.

3. Onpenenuts CP-4eTHOCTH HEHTPAIBHBIX CHCTEM JBYX M TPEX MHOHOB.

Buner Ne 12

1. PagmoakrtuBHOCTE M ero THmbL JIBoHHOH Oerta-pacman. SmepHas muzomepus. Ilporonnas
pafMOaKTHBHOCTb.  JIByXIPOTOHHAasi paJMOaKTUBHOCTh. KiacTtepHas paauOaKTHBHOCTE.
Helitponnas paguoakTHBHOCTB. TpaHCypaHOBBIE 3JIEMEHTHI. 3ara3/IbIBAIOIIUE YaCTULIBI

2. ®usuka CrappaptHoit Mozenu. Tom-kBapk. B-dwusuka. bo3on Xwurrca. Jlerektop ATLAS
bonemoro Anpounnoro Komnaiinepa. Ero ctpykrypa.

I '2C, Bo3HHKAIOWIErO B pE3yJIbTaTe HCIMYCKAHHS
Y-KBaHTa U3 MEPBOrO BO30OYKIECHHOIO COCTOSHHS 2 spa 12c (E=4.44 Mb3B). CpaBHHTH
pe3ybTaT C IIMPHHON 3TOro ypoBHsS (cpemmee Bpemst xm3uum 1=10"cex) u YCTaHOBHUTb,
BO3MOYKHO ITOTJIOLIEHHE UCIYICHHOTO Y-KBAHTA TOKOSIIMMHCS suxpamu ' C.

3. PaccuuTarh KHHETHYECKYIO JHEPTHIO sApa

Bbuaer Ne 13

1. JleTeKTophbl YacTHIl U AETEKTUpYyIoue ycTaHOBKH. CHJIBHBIC B3aUMOJCHCTBHUS aJpPOHOB H
KBAapKOB. OJIEKTPOH-NMO3UTPOHHASI AHHHUTIALUS BO BCTPEYHBIX Iy4Kax YCKOpHUTENEH.
Obpenunenue ciadoro u OM-p3aumoeicTBuil. [ yboko-Heynpyrue B3auMoaeHCTBUS

2. KeapxoBasi cTpykTypa Me30oHOB. CpoiicTBa Me30oHOB. KBapkoBas CTpykTypa OapHOHOB.
Ok3oTHyeckre Me30Hbl. OdvapoBaHHBIE OapHOHBI U Me30HBL. CXOICTBA H pa3IUYUS CO
CTPaHHBIMHU YacTHLAMH. YapMOHHI.

-~

17
3. Omnpenenuts MYJIbTUIOJIBHOCTH Y-KBAHTOB, MpH Mmepexogax sapa O U3 IMEepBOro
+
BO30YXXIEHHOro cocTosiHus 1/2 ~ B ocHOBHOE cocTosiHue. Ha ocHOBe Mojenu 060104ek yKa3arh
" 17
KOH(UTYpaAIOHHYIO CTPYKTYPY OCHOBHOT'O M BO30Y)KIEHHOrO cOCTOSTHUM sipa * O.



Buner Ne 14

1. B3aumomelcTBHE raMmMa-KBaHTOB C BEIIECTBOM. B3auMoaelcTBHE HEHTPOHOB C BEIIECTBOM.
3ameuieHre HEMTPOHOB. B3auMoielicTBIE MIOOHOB C BEIIIECTBOM

2. OcHoBHBIE (DU3HUYECKUE XApPAKTEPUCTHKU HEHTpHUHO. OCHOBHBIE THIBI B3aUMOIEHCTBUS C
BELIECTBOM. B3auMmozmeicTBiue HEHTPUHO C aTOMHBIMHU sapaMH. B3aumonelictBue HeHTpUHO ¢

HyKJIOHaMH U KBapkamu. Kraccupukanus HEHTPUHO IO HCTOYHHKAaM U JHeprusiMm. Crexrtp
HEUTPUHO.

3. Iloxasars, uro B pacmagax A— N+ m, rae N-HYKIOH (IpOTOH MO0 HEHTPOH) COXpaHsAeTCs
M30CIHH. YKa3aTh, 0 KaKOMy U3 (yHIAMEHTAJIBHBIX B3aUMOJEHCTBUI IPOUCKOIUT pacmaj.



