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@®opma mnpoBeleHHs] BCTYNHTEJHLHOI0 MCHBITAHUS. YCTHOE cobeceoBaHHE TI0
BOIIPOCaM U 00CyXk/IeHHue pedepaTa Mo CeHaIbHON AUCIUILTHHE, COOTBETCTBYIOIIEH N30paHHON
HayyHoOU cnenpanbHocTH ([Ipunoxenus 1 u 2) unu oOCYXKIACHHE OIHOW W3 OIMyOJIMKOBAHHBIX
Hay4HBIX pa0OT (cTaTel) UK OJTHOTO U3 U300PETECHUM.

HJ’ISI HoAroTOBKM OTBCTOB HOCTyrIaI-OH_II/Iﬁ 3aIIOJIHACT W HUCIIOJb3YCT 3K3aMCHAIIMOHHLBIC

JIMCTBI U IMTPOTOKOJ BCTYIIUTCIILHOI'O UCIIBITAHNUA.

1. DkcnepuMeHTaTIbHbIE MeTOABI B (PM3MKe BHICOKMX IHEPTHii

Paznen 1. BzanmoaeiicTBue U3JIy4eHUs C BelIECTBOM

Tema 1. MoHM3alIMOHHBIEC TIOTEPU

Mogenr Depmu uisi KYJIOHOBCKOTO B3aUMOJECHCTBUS 3apsKEHHOW YaCTUIBI C aTOMHBIMU
anektpoHamu. Criektp anekTpoHoB otnaun. ®opmyna bere-bnoxa. IMonstue MIP. I'panuis
npumMeHuMocTd. DddekT miotHoctu. [lmaro ®depmu. OrpanmdeHHsie notepu. Dmykryaruu
notepb. Pacnpenenenue Jlanmay. HoHM3aLMOHHBIE TIOTEpU KaK OCHOBHOM MEXaHU3M

ACTCKTUPOBAHUA YaCTHII.

Tema 2. YepeHKOBCKOE U MEPEXOAHOE U3ITyYEHUE

UM xak wunHTepdepeHnronnbli 3 dexr. Iloporoseiii  xapaktep UYMW, Kunematuueckas
untepnperauus YU. Cnoekrtp, yrioBoe pacnpenenenue u nossgpusauus UM, UM kak yacth
MOHHU3AIMOHHBIX ToTepb. Wnentudukamus yactur mocpenctBoM peructpanuu YW. I ot
rpanuisl pasaena cpen. [I1 ot goasru u menu. [T ot perynspuoii crpykrypsl. [11 ontudeckoe
u penrrenoBckoe [IM. Haceimenne IIM kaxk Qynkuun JlopeHu-hakropa 4YacTHUIIBL.

Wnentndukanus yactun mocpeactsom perucrparuu PITN.

Tema 3. MHOTOKpaTHOE paccesiHue
Pesepdopnosckoe paccesnue. I[loHsiTHe paauallMOHHOW HAJUHBL YTJIOBOE paclpeieleHue

paccesiHusI.

Tema 4. TopMO3HOE U3Ty4EHHE U POXKIECHUE TIap
THU B none sgpa. JlimHa »KpaHupoBkU. Kputuueckass sHeprusa. PoxxaeHue 3IIeKTpOH-
MO3UTPOHHBIX Map Y-KBaHTOM B mnoisie saapa. @opmyinbsl bere-Taiitiepa. DinekTpoMarHUTHBIN

Kackaa. Mopens kackana. [IpogonsHas ¢popma kackana. [Ipubnmxenue Poccu. Pannyc Momnbep.



Tema 5. JlonoJHUTENBHBIE BOMIPOCHI U3TYYEHUS U B3AUMOJICHCTBHS C BEIIECTBOM

CHHXpOTpOHHOG I/I3.Hy‘-IeHI/Ie. HOI‘JIOH_IGHI/IG HI/I3K03HepFI/I‘~IHBIX 'Y-KBaHTOB BCIICCTBOM:
KOMIITOHOBCKOE paccesiHue; (poroaddexr; paneeBckoe paccessHue B3ammoneiicTBHe MIOOHOB
OUCHb BBICOKHX DHEPIHid C BEHICCTBOM. B3amMoJeiCTBHE aJpOHOB C BEIIECTBOM, €ro oOIIne

XapaKTePUCTHUKU. SIAepHBbIi KacKkas.

Pa3nes 2. /leTekTOpbI 4YacTHL M M3JIy4YeHUH

Tema 6. ['a30BbI€ IETEKTOPHI YACTHUI]

Oduznyeckue MpolLecchl B Tas3e: MEpPBUYHAS W TOJHAs WOHM3AIMS; O-3JEKTPOHBI; JIpeid u
mubdy3ns  3apsHKEHHBIX  YacTHI; Ta30BO€  yCWJIGHHE; TpoOoi; (OTOMOHM3AIUS U
doronornomenue. HMonuzanuonnas kamepa. @Popma curHana. MHIyKUHOHHBIA 3(QeEKT.
Hunmuaapudecknii mpornopuuoHanbueii cuerynk. MIIK, 1K, AT, GEM. Bpems-npoekiimonHas

kamepa. dE/dX — uaenTrdUKaIys YacTHiI.

Tema 7. [1onynpOBOIHUKOBBIE IETEKTOPBI

30HHAs CTPYKTypa noiyrnpoBoaHuka. CoOCTBEHHAass M MPUMECHAs MPOBOJAMMOCTD;, MOHU3AIIUS;
TepMmanuzanus; Apeid; pekomouHamws. [lymsl B m/mpoBogHuke. HeobxoqumMocTh 00eqHEHHUS.
Emkocte mepexoma. PIN-gmerektop. ®opmupoBanue curHaina B [IIIJI. Pa3pemenue.

Cnektpomerpuueckue u TpekoBbie [1I1]]. BepmmHHubIi geTekTop.

Tema 8. CHUHTHIUIALMOHHBIC IETEKTOPHI U (POTONMPHUEMHUKHI

Bunsl u cBoiicTBa CLUMHTHIUIATOPOB, OCHOBHBIE XapaKTEPUCTHKH; MEXAHU3Mbl CUUHTUIUIALIUH.
Dddext bupkca. Koncrpykiuu C/I.

Bakyymubiii @DV, OCHOBHBIE TPOIECCHI M XapaKTEPUCTUKU: (DOTO- M TepMO- SMHUCCUS H3
MOJTYTIPOBOTHUKOBOTO (DOTOKATO/A; BTOPUYHAS SMUCCHS; ONITHYECKast U HOHHAsi 0OpaTHas CBSI3b;
o0beMHubIi 3apsa. Hlymer DY,

[TorynpoBoIHUKOBBIE (POTOMPUEMHUKHU. SYEHCTHIN JIaBUHHBIN (POTOINOI.

Tema 9. JleTeKTOpbl UePEHKOBCKOTO U MEPEXOIHOT0 U3ITYUEHHS
YepenkoBckue cyeTynkd. [loporosbiif, nuddepeHnuanbHblii 1 MHOTOKAaHAJIbHBIA CUETUMKH.
JleTekTop KoJiel] YepeHKOBCKOT'O U3TyYEHUsI.

HerexTopsl nepexonnoro uznydenus (AI11). Paguarop, neTekTupyronye 31eMeHThI.

Tewma 10. KanopumeTpsl 1 yCTaHOBKH



Tumnel KaqToOpUMETPOB. DIEKTPOMArHUTHBIA KajopuMmeTp. DakTopsl pasperieHus: (Quykryanuu
coopa «3apsima» W BBIOOPKH, YTEYKH, IIyMbl. JIMHEWHOCTh. PaamannoHHass CTOWKOCTH
KaJopuMeTpa. AJPOHHBIC KaJOPUMETPHI: JOTOJHUTENIBHBIE (JAKTOPhI SHEPreTudeckoro (u
MPOCTPAHCTBEHHOT0) pa3pelieHus. KoHCTpyKIuN KalopuMeTPOB.

OCHOBHBIE ICTEKTOPHI U TUIIOBbIE KOMIIOHOBKH YCTaHOBOK B ®BD.

OcHoBHas nuTeparypa

1. K.H. MyxuH. DxcnepumeHTanbHas sjaepHas ¢uszuka. M.: Dueproaromusaar. 1985.

2. FO.K. Axumon. IloaynpoBOJIHHKOBBIE JETEKTOPHI B JKCICPUMEHTAIBLHON (H3HKE.
M.:DOHneproaromusnar, 1989

3. IO.K. AxumoB @oTOHHBIE METOABI perucTpanun u3nyuenui. Jlyona: O, 2006

4. AN. Ao6pamoB, FO.A. Kazanckwmii, E.C. MatyceBud. OCHOBBI 3KCIIEPUMEHTAIbHBIX
METOJIOB siiepHO# du3uku. M.:DHeproaromu3aar, 1985.

5. I0.A. bynaroB u ap. MoHu3zannonHeie M3MepeHHsl B (U3UKE BBHICOKUX PHEPTruid. M.:
OHeproaroMusnar, 1988.

6. K. KnaiiakHexT. JleTekTopsl KOPIyCKYISIpHBIX H3ayueHuid. M.: Mup, 1990.

7. J. Txenmu. YepeHkoBckoe n3inydeHue u ero npumenenus. M.: MNJI, 1960.

8. Walter Blum,Werner Riegler, Luigi Rolandi. Particle Detection with Drift Chambers.
Springer, 2008. e-ISBN: 978-3-540-76684-1

JlononHurenpHas TuTepaTypa:

1. C. Grupen. Particle Detectors. Cambridge: University Press. 1992

2. BJIL I'mu30ypr. Teopernueckas ¢pusuka u acrpopusuka. M.: Hayka, 1981.

3. JL.J. Jlanmay, E.M. JIndmun. DnekrpoauHamuka crtomHbix cpen (1.VIII). M.: Hayka, 1982
4. AU. Axuesep, H.®. lllynbra. DnexkTpoauHaMuKa BbICOKMX SHEeprui B Beniectse.: M. Hayka,

1993

2. CratucTuyecKkue M YMCJIeHHbIE METOAbI aHAJIN3Aa JAHHbBIX

Pa3nea 1. Ucnoab3oBanue Texnosoruu I'pua B ®BI

Tewma 1. Xapakrepuctuku u Tvnsl ['pun-cucrem

I'pun-pecypcel u BupTyanbHble opranuzanuu. Apxutektypa ['pua. IlpomexyTtouHoe

nporpaMmHoe obecrieueHue. EBporeiickas uadpactpykrypa ['pu.



Tewma 2. Opranuzanus npaktudeckoit padotsl B [ PUJ]
3ananus B ['pun. Tunel 3ananuii. 3amyck, noiaydeHue pe3yiabraToB. OCHOBHbIE IPUHIIMUITBI pAOOTHI

¢ nanabivu B ['pua. [onstus SURL, TURL, LFN. Uadopmanuonnas cucrema B ['pun.

Pa3pen 2. Cratuctnuyeckue Meroansl B @BD

Tema 3. JloBepuTenbHbIN HHTEPBAI U NIPEAEIBI JOBEPUS
YactoTHeii moaxon. Ha mpumepe HopMalibHOro pacrpenesneHus. baliecoBckuil moaxoj Ha
npumepe pacnpenencHuss Ilyaccoma ¢ HeHyneBbIM (GOHOM. MeTol MaKCUMajIbHOTO

npasaononoOus Ha mpumMepe pacnpenenenus [lyaccona.

Tema 4. [IpoBepka runoTes
Yuer cucrematnueckux ommubok. [IpoBepka rumote3. CTaTUCTHUECKOE MPOrpaMMHOE

oOecrieyeHne B 331a4ax (PU3NKU BBICOKUX YHEPTUH.

Paznen 3. HeiiponHnblie ceTn

Tema 5. HeiipoHnnble cetn

Maremarnueckas mozenb HelipoHa. DyHKIIMY AKTUBALIMA HEUPOHHBIX JIEMEHTOB.

OOyuenue ¢ yunteneMm. Jlenbpra-npaBuio KOPpeKTUPOBKHU BecoB. OTHOCIONHBIE U MHOTOCTIONHBIE
HC. PacmnpoctpaHeHue cUrHaja B MHOTOCIOMHBIX — CEeTSX. AJTOpPUTMBI  OOpaTHOIrO

pacnpocTpaHeHus OMUOOK st 00y4deHHsI MHOTOCTORHBIX HC.

Paznen 4. [Ipukiaagnoe nporpamMmuoe odecredenue B ®BI

Tema 6. Cpena nporpammupoBanus ROOT
3amanue U MocTpoeHue rpaduKkoB U PYHKIHA, padoTa ¢ rpadiuecKiM pelakKTOpOM, BBEJICHUE B

reHepaToOphl CIydYaHbIX ynces. Bunbl ructorpamm: 1D, 2D u npodunbHbIe.

Tema 7. MopenupoBanue B cpene ROOT

Merton monenupoBanusi Monre-Kapno. Knaccsl s pabotsl ¢ 4-sekTopamu. OCHOBHBIE METO/IbI
NOJArOHKU JaHHBIX. MojenupoBaHue pacraja muoHa Ha 2 ramMma KBaHTa. OCHOBHBIE METOMbI
paboThl ¢ MaccUBaMH JaHHBIX. V3BieueHne nHpopMauu U3 o0beKkToB THNa TTree u ux aHanus.

MopnenupoBanue padoThl ANEKTPOMarHUTHOTO KajlopuMeTpa. I'eneparopbl COOBITUI Ha IpUMEpE



renepatropa PYTHIA. MopenupoBanue tmporecca 00pa3oBaHUs JIENTOHHOW TMapbl B pp

COyIapCHHUSX

Tewma 8. [IpuMeHenne 6a3 TaHHBIX ¥ HHTEPHET TeXHoJoruii B ®BD
ba3bl nannbix Ha npumepe MySQL . OcnoBHble komaHpl MySQL. @opMmupoBaHue odyepeacit

3armpocoB B 0a3y MaHHBIX. 3HAKOMCTBO ¢ MHTepHET TexHoynorusmu — HTML, PHP

Pa3zgen S. OcHOBHBIE MeTOAbl PEKOHCTPYKIUM U aHAIu3a B DBD

Tema 9. OcHOBHBIE METO/IbI PEKOHCTPYKIINH 1 aHajIu3a U (pu3ndeckux mnpouecco B OBO
OCHOBHbBIE KOMIIOHEHTBI MO/IETTMPOBAaHUS B3aUMOEeCTBYsI. OCHOBHBIE TUIIBI TEHEPATOB.
3HaKOMCTBO € NPOrpaMMOi MOJIEIMPOBAHUS IETEKTOPOB U npoueccoB B HUX GEANT. Metosl
ONpeNieNIeHUs] TapaMeTpoB 3apsDKEHHBIX 4acTULl. OCHOBHBIE alTOPUTMBI  ONpENEIeHUs
napameTpoB cTpyil. [IpoGiiema nBOHHOTO cU€Ta 115t CTPYH U METOABI €€ PEIICHHUS.

OcHoBHbIe uzen b-tagging.

Jluteparypa:

b. Okkenb. @unocodus C++. [IpakTuaeckoe nporpammupoanue. CII6. [Turep, 2004
C. Ilpara. A3bik nporpammupoBanus C++. Mocksa, DiaSoft, 2005

. . Xyncon. Cratuctuka ans ¢uszukoB. Mocksa, Mup, 1970

E. broxnunr, K. Kasutu. Kunemaruka snemenTapusix yactuil. Mocksa, Mup, 1973

http://root.cern.ch

o o r W N e

C. OcoBcKHif; Heitponnsie ceTu TSt 00paboTku nHpopmaruu,
M: dunaHch U ctatucTHKa, 2002.

7. B.B. Kpyruos, "UckyccTBeHHble HelipoHHble ceT", Tenexom, 2001.

8. G. Cowan, Statistical Data Analysis, Oxford Univ. Press, 1998.

9. R.J. Barlow, Statistics, J. Wiley, 1989.

10. C. butrokos, H. Kpacaukos, [IpumMeHeHNE CTATUCTUUECKUX METOJIOB TSI IOMCKa HOBOM

¢u3uku Ha Bonbmiom agponHoM Kosutaiaepe, e-Print -- arXiv:1107.3974 [physics.data-

an], 2011

11. Jacob, Bart; et.al.Introduction to Grid Computing. IBM.
http://www.redbooks.ibm.com/abstracts/sg246778.htmI?Open

12. GEANT - Detector Description and Simulation Tool

http://wwwasd.web.cern.ch/wwwasd/geant/



http://root.cern.ch/
https://mail.ihep.ru/Redirect/www.redbooks.ibm.com/abstracts/sg246778.html?Open
https://mail.ihep.ru/Redirect/www.redbooks.ibm.com/abstracts/sg246778.html?Open
https://mail.ihep.ru/Redirect/wwwasd.web.cern.ch/wwwasd/geant/

13. Pythia event generator

http://root.cern.ch/root/html/tutorials/pythia/index.html

3. OcHOBBI (pU3UKHU ycKOpUTeEJIEl

Paznen 1 Illpunnunst padoThl yeKOpUTeIel

Tema 1. 3nauenue yckoputeneil B pusnueckoid Hayke ¥ TEXHOJIOTUN

Knaccudukanust yckopureneit. [Ipumenenne yckopurteneid. BcTpeuHble My4YKH, CBETHMOCTb,
COBPEMEHHBIE KOJUIAMAEpbl. OJIEKTPOHHBIE M MOHHBIE HCTOYHUKM 3apsyKEHHBIX YaCTHLI.
JInHelHbIE yCKOPUTENIN: BEICOKOBOJIBTHBIE YCKOPUTEIH IIPSIMOTO JIEHCTBUS, YCKOPUTENb BuH ne
I'paada, TaHgEeMHBIE YCKOPHUTENIHM, KACKaJHbIEe YCKOPUTENW, JHHEHHBbIE WHIYKIMOHHbIE
yckoputenu. llukindyeckue YCKOpUTENIM € TOCTOSHHOW OpOMTOM: OeTaTpoH, CHUHXPOTPOH.

[{uknuyeckne yCKOPUTEIH ¢ IEPEMEHHON OpOUTOIl: IIUKIOTPOH, MUKPOTPOH.

Tewma 2. PezonancHoe yckopeHue

Pe3onaHcHBIN MpUHIMI yCKOpeHUs. JIMHENHHbIE yCKOPUTENN 3JIEKTPOHOB, HOHOB (YCKOPHUTEIb
AnbBapenia), RFQ yckoputenb, me3oHHble (abpuku. CHHXPOTPOHBI C COBMEIICHHBIMH U
pa3fenieHHBIMH  (DYHKUIUSMHA MarHuTHOM CTPYKTypbl. [Ipumepbl CHHXPOTPOHOB Ha BBICOKHE

sneprun: Jlyona, bycrep U®BD, V-70, LHC, YHK, npoekt Omera B UDBD.

Tema 3. CUHXpOTpPOH: YCTPOKWCTBO U MPUHIUI ACUCTBUS

[Toustue o dokycuposke. [Ipoektras opoura (reference orbit). MismeHeHne MarHuTHOTO OIS,

KOO PHUIMEHT pacuMpeHusi OpOUTHL. YCKOPEHHE B CHHXPOTPOHE: MPUHIMI aBTO()a3HPOBKH,

CHUHXPOHHAS YHEPrus U CUHXPOHHAs (a3a, KpUTHUECKAs SHEPTHsi, YpaBHEHHS] CHHXPOTPOHHOTO

JBUKEHUSI, CHHXPOTPOHHBIE KOJICOaHMUS.

Jlureparypa:

1. A.A. Konomenckuii, A.H. JlebeneB. Teopuss nuknnueckux yckopureneu. M., duszmarrus,
1962.

2. A.A.KonomeHckuii. @Du3nveckre OCHOBBI METOJOB YCKOPEHHS 3apsHKEHHBIX YacTHIL.
N3 narensctBo MockoBckoro ynusepeurera, 1980.

3. A.H.Jle6eneB, A.B.IllanpHOB. OCHOBBI (U3UKM W TEXHUKH ycKopurened. M.,

Dueproaromuzaar, 1991.


https://mail.ihep.ru/Redirect/root.cern.ch/root/html/tutorials/pythia/index.html

4. Teopusi pyHIaMEeHTAJBHBIX B3aMMOAEHCTBHIA

Pasznen 1. KBanToBas JICEKTPOANHAMUKA

Tema 1. @yHKIMA pacnpoCTpaHEHUS

Tema 2. Dy1eKTpOMarHuTHOE IOJIe

Tema 3. CBOOOAHBIE PEIATHBUCTCKUE YACTHUIIBI C MACCOM

Tema 4. CBOOOAHBIE YACTHUIIBI CO CITUHOM Y2

Tema 5. @ynkuusa ['puHa s1aeKkTpoHa

Tema 6. MaTpuuHble 37I€MEHTbI aMILTUTY/] pacCcesHUs

Tema 7. B3aumonelicTBre ¢ JOTOHOM IEKTPOHA U CKATISIPHON YaCTHUIIBI

Tema 8. Paccessinue poToHa 37eKTpoHOM 1 cKainsipHOr dacTue (KomnroH-3¢dexr)
Tema 9. AHHUTWIISIIUA 3JIEKTPOH-TIO3UTPOHHOM TaphI

Tema 10. AHHUTHIISIITUS CKaJISIPHBIX YaCTHI]

Tema 11. ®opmyna Baiinzekepa-Bunbsamca

Pazgen 2. Ciia0bie B3auMoaeiicTBUS

Tewma 1. CTpykTypa ci1abbIX TOKOB

Tema 2. Pacnian mroona

Tewma 3. JlenToHHBIEC pacniabl aJpOHOB

Tema 4. Heiitpanbubie K-Me30HbI, pacnasl 1 CMEIIMBaHHE
Tema 5. Hapymenue CP-uHBapuaHTHOCTH

Tema 6. Pacniagpl t-nentoxa

Tema 7. Pacniazipl 0O4apOBaHHBIX YaCTHII

Tema 8. Matpuila cMelIMBaHus KBapKOB

Tema 9. KanmnOpoBouHass HHBAPHAHTHOCTH

Tema 10. CtangapTHas MOJIETh JEKTPOCIA00TO B3aUMOICHCTBUS
Tema 11. CnoHTaHHOE HapyIlI€HHE CUMMETPUU

Tema 12. CBoiicTBa MPOMEXYTOUHBIX O030HOB

Tema 13. CBoiictBa XUTITCOBCKUX OO30HOB

OcHoBHas nuTeparypa



1. M. Ileckun, JI. Illpenep, «BBemeHre B KBaHTOBYIO Teopuio moyish», Addison-Wesley
Publishing Company (pycckuii mnepeoa: Hayuno-uspatenbckuii 1eHTp «R&C
Dynamics», Mocksa-WUxesck, 2001 1.)

2. B.H. I'puboB, «KBanToBas snekrpoaumHamuka», Hayuno-u3nmatenbckuii meHTp «R&C
Dynamics», Mocka-Ixesck, 2001T.

3. P. ®eiinman, «KBaHTOBas 2IIEKTPOIMHAMUKAY, H31ATEIHCTBO «Mup», Mocksa, 1964 .

4. JL.b. Oxywns, «Jlentonsl u kBapku», Mocksa, «Haykay, 1981 r.

JlononuurenpHas IUTEpaTypa

1. Jx./J. boépken, C.J. Hpemnn, «PenstuBucrckas kBaHToBas Teopus (B 2x tomax)», U:

Hayka, 1978 1.

5. BBenenue B GpU3MKY BHICOKHX JHEPrui

Tema 1. Yto 1 Kak u3yyaer (U3MKa BEICOKUX YHEPTUH.

Maccol uactun. Pasmepsr wactun. EcrecTtBenHble eauHuubl. Bunmel (yHaaMeHTaIbHBIX
B3aumojiecTBuid. Ceuenne. CBETUMOCTh. THUIUYHBIE SKCTIEPUMEHTBHI.

Kunematuka peaxkumii.

[Toporun peakumii. bunapueie peakuun. IIpeoOpazoBanus pacnpeneneHuil. JIByxuacTUUYHBIC

paciaaabl. TpeX‘laCTI/I‘lHHe pacanbl. HMHKITI03UBHBIC U SKCKIIIO3UBHbBIC pCaKluu.

Tema 2. Teopus paccestHUs
Bripaxxenne amrumuTyasl paccessHus depe3 ¢aspl. Onrtuueckass teopema. Popmyna bpeiita-

Burnepa. JludpakunonHoe paccesHue. bapuoHHble 1 ME30HHBIE PE30HAHCHI.

Tema 3. M3oTonnueckast CHMMETPHS
Anponsl. SU(2)-cummerpus. Koapdpumments: Knedma. SU(2)-cuMMeTpus B CHIIBHBIX U CIIA0BIX

B3auMmoieiictBusax. Hapymenue SU(2)-cummeTpun.
Tema 4. PaccesHue 3/1eKTpOHOB Ha HYKJIOHAX U siApax
BriBox hopmyiet Pezepdopma. Dopmdakrop. @opmyner Mémrepa u Pozendiata. @opmbakTopsl

HYKJIOHOB.

Tewma 5. XKectkue nporneccsr (1)



e+e- — aaponsl. [lonHoe ceuenue. Ctpyu. L[Ber.

Tema 6. CuctemaTuka aJjpOHOB
KBapkosast moaenb, SU(3)f -cuMMeTpus, 1IBET.

Me30oHbI, 6apHUOHBI, TSKEIBIA KBAPKOHUH.

Tema 7. XKectkue npoueccoi(2)

['my6oko-Heymnpyroe Bzaumoeiicteue. Kunemaruka. Cxevnunr. [lapronHas Moaenb.

Tema 8. JluckpeTHble CUMMETPUUN

P, C, T —cummetrpuu. ToxaecTBeHHOCTh YacTull. CBA3b CIIUHA U CTATUCTHKH.

Tema 9. YpaBuenue /{upaka

Bonnosas HKIIUA 9aCTUu1l CO CIIMHOM Y. qaCTI/IIIBI U aHTU4YaCTUIIbI.
y

Tema 10. CnaOsle B3auMOI€iCTBUS
Pacmanpr nentonoB. Hapymenwe P-dyetHocTn. BzammopeiictBue TOok*TOK. DdepMueBckas

KOHCTaHTa. Pacniaipl aipoHOB. YHHUBEPCATHHOCTE CJIA00T0 B3aUMOJICHCTBUSI.

Tema 11. CMemmBanue KBapKoOB
Martpuna cmemmBanus kBapkoB. Hapymenue CP-ueTHOCTH. DKCIIEpUMEHTHI IO UCCIEA0BAHUIO

pacnaaoB TAXKEIIBIX KBAPKOB.

Tema 12. Helitpuno
Maccol HeillTpuHo. JlupakoBCKHE€ M MaillOpaHOBCKHE HEUTpHUHO. B3aumojencTBUE HEUTPUHO C

BerrecTBOM. OCINIUISLIIAN.

Tewma 13. IIpomexxyTouHbIe OO30HBI
Poxxnienue mpoMexyTo4HbIX 0030HOB B aJpOHHBIX B3auMoOJIeHCTBUSAX. PoxxiaeHune Z-0030HOB B

ete- B3auMOAECUCTBUAX. Macchl, IMPHUHBI, BEPOSITHOCTH PaCaoB.

Tewma 14. CBenenust o cTaHAapTHOM MOJEIH
[Tpo6nembr momenu Pepmu. KanubpoBounble Teopun. XurrcoBckas Moaens. (CBoicTBa

XUTTCOBCKOTO O030HA.



Jlureparypa:

. JI. Ilepkunc. Benenue B (hu3uKy BHICOKHX SHEpPruil. JHeproaromusaar, 1991
®.Knoys. Kapku u napronsl. M.: Mup, 1988
®.Xen3eH, A.Maptun. KBapku u nentonsl. Mocksa, Mup, 1987.

JL.b.Okynb, Jlentons! u kBapku, Hayka,M., 1981
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JL.b.OkyHnb. ®usuka snemeHTapHbIx yactuil. M.: Hayka, 1988

6. ®enomenoiorusa B PBD

Pazjnen 1. DieKTpoMarHuTHbIE B3aUMO/1eliCTBUSA

Tema 1. Boicine nopsiaku B K91
JI>MOOBCKHI CABUT. DBOJIFOLUSA Oe C q2' Bxiag aipoHOB B Oe. AHOMAJIBHBIN MarHUTHBIT MOMEHT

MIOOHAa. I/I3MepeHHe AHOMAJIBHOT'O MAarHuTHOro MOMEHTA MIOOHA.

Tema 2. DneKTpoMarHuTHbIE CBOIMCTBA aJpOHOB
OrHocurenbHbie mmpuHbl pacnanoB V—I'l" B kBapkoBoii mMozmenu. OTHOCHTENbHbIE NIMPHHBI
pacnianoB V—Py B kBapkoBoi Mojenu. Mozenb TOMUHaHTHOCTH BEKTOPHBIX ME30HOB. Peakiu

[Tpumakoa. [IpubnmkeHne YKBUBATEHTHBIX (POTOHOB.

Tewma 3. BKCHepI/IMCHTH 110 UBMCPCHHUIO KBAHTOBLIX YHUCCII a/IPOHOB
HpOCTpaHCTBCHHaﬂ yeTHOCTh NTnoHa. CrimH nuoHa. C-4eTHOCTh ITHOHA. HpI/IMepH Pa3spCIICHHBIX

Y 3aIpEllEHHBIX (T10AAaBJIEHHBIX) peaKLUi.

Tewma 4. DxcriepumenTsl 1o poBepke C, P, T nHBapraHTHOCTH
Kak npeobpa3zytorcst paznuunsie Benuunnbl Ipu P 1 T unBepcusix. CpaBHEHHE CEYSHUM MPSMBIX
U oOpatHbIX peakiuii. Habnronenne HecoxpaHeHHsT P-ueTHOCTH B CTaOBIX B3aMMOCHCTBHSIX.

KomM6unmnpoBanHas uetHOCTh. M3MepeHue 37eKTpUYeCcKOro AUMOJIbHOIO MOMEHTA HEUTPOHA.

Pa3znea 2. CniabHbIe B3anMOAeCTBHS

Tema 5. Jlarpanxuan KX/

JlokansHoe npeodpazoBanre SU(3)c. Bocemb 6€3MacCOBBIX TIIFOOHOB.



CamonetictBue rirooHoB. HeabeneBocts. Jlarpamknan KX/,

Tema 6. Acumntorndeckas cBo00/1a, KOH(pAHHMEHT

OBOJIIOLHUS 05 C q2' Acumrornueckas ceodona. KondaiHmeHr.

Tema 7. Monenu agpoHOB

[NoTenumanpHas moaens. Monenbs MelkoB. TpyOku. Tsrkenblil KBapKOHUIA.

Tema 8. DK30THYECKHE aAPOHBI
Kakne Qq cocTossHMsIT MOTYT pEalM30BbIBATECS B HEPENATHUBUCTCKOM Monenu. [Iro0oubl.
I'nOpunnble Me30HBI M OapuoHBl. MHOrOKBapkoBble COCTOSIHMS. [leHTakBapkoBblE OapHOHBI.

Cocrosnusa X, Y, Z.

Tema 9. KupanbHast cuMMeTpusi, Macchl KBapKOB
Kupanbnas cummerpus SU(2)L x SU(2)r. [TnoH kak 1ceBIOroNACTOYHOBCKHIA 0030H, KupasibpHas

cummerpust SU(3)L x SU(3)r. Maccrr U 1 d — KBapKOB.

Tema 10. Ctpyn
daxTopu3anus )KECTKUX U MATKUX HporeccoB. OOHapyKeHue cTpyd B SKCIEpPUMEHTax Ha ete-
KOJUTaiiepax. AJITOPUTMBI BBIZCICHUS CTPYH (KOHYC, Kt...). Xapakrepuctuku cTpyid. MeTop

KaTUOPOBKH PHEPTUU CTPYH.

Tema 11.MHOXeCTBEHHBIE TTPOIECCHI
brictpoTta u niceBaoOsicTpoTa. JlectHnuHas Mozens. @parmeHTanus U pekomOuHanus. [Ipasuia

cyera JJIs IPOLECCOB C MaJbIMU Pt.

Tema 12. Pemxuctuka
JlucniepcuoHHBIE COOTHOLIEHUS. YHUTapHOCTb. llepekpectHas cummerpus. marpamma Yy-

®payuu. [lomepon. DeHoMeHOTOTHSI OUHAPHBIX PEAKIIUM.

Tema 13. KBapk-TitooHHas mia3ma

®dazoBas nuarpamma. Kputnueckas remneparypa. KosekTuBHbIE CBOKCTBA.



Paznen 3. CranpapTHas Moaeib

Tema 14. CtpykTypa crnadbIX B3aUMOICHCTBUN NIPU HU3KHUX YHEPTHUSIX, HECOXPAHEHUE YETHOCTH.
B3anMopeiicTBe TOKXTOK. YHHBEpPCAIBHOCTh 3apsHKEHHOTO Toka. (dDepMueBcKas KOHCTAHTA.
JleBblie 3apspkeHHbIe TOKU. HeliTpanbHblii TOK. Pacnaa MiooHa. DKCIIEPUMEHTHI 110 UCCIIEI0BAaHUIO

paciaga MHOOHA.

Tema 15. Pacnag nuona
Vron Ka6u66o. CoxpaHeHHe BeKTOpHOTo Toka. Pactian m—lv. Pacman n*—nlev. DxcrnepuMeHTsI

MO0 UCCIICAOBAHUIO paciiaga MM1MoHa.

Tewma 16. B-pacnan HeliTpoHA
OOmuii BUJ BEKTOPHOTO U aKCHAJIbHOIO TOKOB. Bektopubie ¢opMdakTopsl. AKcuaabHbIE
dopMmdpakTopsl. HacTHYIHOE COXpaHEHHE aKCUAThHOTO TOKA. DKCIIEPUMEHTHI 10 MCCIICOBAHUIO

pacrnajga HEMTpOHa.

Tema 17. Pactianbl KaOHOB
IpaBuno AQ=AS. Ilpasuino |AS| = 1. Pacnagst Kiz, Kis, Kis. Henenronnsle pacmaner. AT=1/2,

pacmaabl TUIICPOHOB. PCI[KI/IG pacmmaabl KAOHOB.

Tema 18. HeliTpanbHble KAOHBI
Mepexomst K%»KC. Pasuocts mace Kim Kz Ocrummmsmum crpansHoctd. Mexanmsm MM,

Perenepanus

Tema 19. Hecoxpanenne CP
Pacnanet Ki—n'n™. ®enomenonorus Hapymienus CP. CP — HeunBapuanTbie 3()QEKTHI.

DKCIepUMEHTHI 110 MccieioBannto HapymeHus: CP-MHBapraHTHOCTH B pacragax KaOHOB.

Tema 20. T-nenToH
Jlenronnsie pacnaasl. [lomyaapoHHbIe pacnabl.. DKCIIEPUMEHTHI 0 UCCIIEI0BAHUIO PACTIA/IOB T-

JICTITOHA.

Tewma 21. Pacniagpl TSDKENBIX KBAPKOB

Me3onsl ¢ d u b- kBapkamu. JlentonHbie pacnansl. HenenToHHbIe pachasl. t- KBapK.



Tema 22. Hecoxpanenne CP-4eTHOCTH B pacmajax TSHKEIbIX KBAPKOB
Matpuna KKM. U3smepenune xonctant Vij. TpeyroasHuk KKM. M3mepenue yrna B pacnane

B—Jy K%

Tema 23. HeliTpuHHBIE B3aUMOCHCTBUS
B3aumogeiictBue HEWTPUHO C JJIEKTPOHOM. DB3aumonelcTBue HEUTPUHO € HYKJIOHAMM.

OKCHEPUMEHTHI 110 NMPAMOMY U3MEPEHHUIO MacChl HEUTPUHO.

Tema 24. OcunwyiALy HEUTPUHO
OcCrIsIuy sl CACTEMBI U3 IBYX HEUTPUHO. DKCIIEPUMEHTHI TIO HAOJTFOICHUIO OCTIFIIISIIIHIA.

Bsaumopetictue ¢ BemecTBoM. OOMmMKA B MAaTPUIbl CMELIMBAHUSA JJIS1 TPEX HEUTPHHO.

Tema 25. JlarpankuaH CTaHIapTHOW MOJIETH
CgoiictBa Z, W. Maccet Wi Z — 6030H0B. Cira0bie 3apsiibl HEUTpaTbHBIX TOKOB. Macchl ISITOHOB

Y KBApKOB. DKCIIEPUMEHTHI 110 n3MepeHuto napamerpoB W u Z-0030H0OB

Tema 26. CpoiictBa H 6030HOB
OrpanudeHHuss Ha Maccy XHITCOBCKOTO 0030HA. Poilb XHITCOBCKOTO 0030Ha TPU BBICOKHX
sHeprusx. B3aumoneiicteue H-6030Ha ¢ kBapkamu. B3anmoneiicteue H-0030Ha ¢ rarooHamMu u

(bOTOHaMI/I. OTKpLITI/IC XHATTCOBCKOr0 0030Ha.

Jlureparypa:
1. M. Ilepkunc. BBenenue B pu3uky BbICOKUX dHEpruid. Jueproaromusaat, 1991
2. ®.Knoys. Kapku u napronsl. M.: Mup, 1988
3. ®.XemseH, A.Maprun. Kpapku u nenronsl. MockBa, Mup, 1987.
4. P.D.B. Collins & A.D. Martin. Hadroninteractions, 1984,1ISBN 0-85274-768-3
5. ®eiinman P., Bzaumopeiicteue ¢poToHOB ¢ anponamu, Hayka, M., 1975
6. JI.b.Oxywns, Jlentons! u kBapku, Hayka,M., 1981
7. T.-Il.Yenr, JI.-®.JIu. KanuOpoBouHble Teopuun B (PU3MKE 3JIEMEHTAPHBIX YacTHII,

Mup, 1987

8. boym @., ®orens [1. dusuka MaccuBHbIX HelTpruHO. M. Mup 1990.



IMpunoxenne 1

TpeooBanus k pedgepaty no u30paHHOIl HAYYHOH CIIENUATBLHOCTH

Pedepar — 310 KpaTKOoe MUCHMEHHOE HM3JIO0KEHHE JUTEPATYPHOrO0 MCTOYHHMKA, HAYUHOM
paboThl MO0 Pe3yNbTaTOB HAayYHBIX HccieqoBaHHM. [lokiiaq Ha KOHKPETHYIO Te€MY, KOTOPBIN
BKJTII0YaeT 0030p MCIOJIb30BaHHBIX HCTOUHUKOB. HazHaueHne paboTsl Hay4YHO-HH(POPMALIMOHHOE.
TpebGoBaHHUSIMH, KOTOPBIX HEOOXOIUMO MPHUACPKUBATHCS MPU HAMMCAHWH, SIBISIFOTCS MOJTHOTA
U3NIOKEHUsl, WH(POPMATUBHOCTh, OOBEKTHUBHOCTh M JOCTOBEPHOCTh 3a(UKCHUPOBAHHBIX

ITOJIOKECHUH M3 IMEPBOMCTOYHHKA, KOPPEKTHAA OLCHKA MaTCpHUala.

BrimonHsieTcss B ciiydae OTCYTCTBHUS y MOCTYHAIOIIETO HAYYHBIX padoT, M300peTeHuil u

OTYCTOB I10 Hay‘IHO-HCCHe,HOBaTeHBCKOﬁ pa60Te.

Tema pedepara cormacoBbIBaeTCs C MPEANOIaraeMbIM HayYHBIM PYKOBOIUTEIEM.

Pedepat conepkuT TpH I1aBHbIE YaCTU: BBEIEHUE, OCHOBHYIO YacTh M 3aKitoueHue. Ero
CTPYKTypa Takke 0043aTeIbHO COJIEPKUT CHHCOK MCIIOJIB30BaHHBIX JUIsI TOJATOTOBKU
JUTEPATYpPHbIX M IPOYUX HCTOYHHUKOB. TakoOM DJIEMEHT Kak IPUIIOKEHHE HCIOJIb30BaTh
HeoOs13aTeNnbHO. TeKCT MOMKEeH OBITh JTAKOHWYHBIM, YETKHM, OTIHYaThCS YOeIuTeNbHBIMU

bopMyIHpPOBKAMHU U OTCYTCTBUEM BTOPOCTEIIEHHBIX CBEICHUU.

O6mwem pedepara — ot 15 mo 20 crpanurn HaneyaranHoro tekcra. lpudr Times New
Roman, 14 xerup, nonyTopHslil MexxcTpouHbIid UHTEpBai. [lomns: 3 cm ¢ neBoro kpas, 1,5 cm - ¢

MPaBOro Kpasi, Mo 2 CM CBEPXY U CHU3Y JIMCTA.



IMpunoxenue 2

Oobpazen opopmiieHHsI TUTYJIBHOTO JIUCTA pedpepaTa

denepanbHOE TOCYJAPCTBEHHOE OI0KETHOE YUPEkKICHUE
«IHCTUTYT (U3UKK BBICOKUX DHEPTUI
umeHn A.A. JloryHoBa
HanmoHanbHOTo BecaenoBaTenbeKoro nenTpa « KypyaTtoBckuii HHCTUTYT)
(HALL «KypuaToBckuii UHCTUTYT» - UDPBDO)

BerynurensHblit pedepar 11 npuema
Ha 00y4YeHue 1o MporpaMMe MOArOTOBKUA HAYYHBIX U
HAYYHO-TIEJJarOTMYECKUX KaJIPOB B aCIIUPAHTYpE
0 CHEIUATBHON TUCIUTIITUHE

Tema pedepara

BrimosHut:
N.N. Iletpos

[IpoTBHUHO, rOx



