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dopma mnpoBeleHHs BCTYNHUTEJbHOI0 MCHBITAHHUA. YCTHOe co0OeceoBaHHE IO
BOIIpocaM u OOCykjaeHHe pedepara MO CHCHHATBHOW AWCIMIUIMHE, COOTBETCTBYIOIICH
n30panHoii HayuHoil cnemmanbHOCTH ([Ipunoxkenus 1 w 2) wnm oOCyxneHHuEe OAHON WH3
ONyOJIMKOBAaHHBIX HAYYHBIX PadOT (CTaTei) MJIM OHOTO U3 U300PETCHHIA.

HJ’IH IIOATOTOBKHU OTBETOB HOCTyrIaIOH_II/Iﬁ 3aIIOJIHACT W HCIIOJB3YET 3K3aMCHAIIMOHHBIC

JIMCTBI U IMPOTOKOJI BCTYIIUTCIIbHOI'O UCIIBLITAHUA .

1. BKCHepI/IMeHTaJILHLIe ME€TOAbI B (l)I/I3I/IKe BBICOKHX 3Heprm7l

Pa3pnen 1. BzaumoneiicTBue U3J1y4eHHs ¢ BelIeCTBOM

Tema 1. MoHU3allMOHHBIEC IOTEPU

Mopnens ®epMu 711 KYJIOHOBCKOTO B3aMMOJCHCTBHUS 3apsSKEHHOW YaCTHUIbI C aTOMHBIMU
anekrpoHamu. Criektp anekTpoHoB otnaun. ®opmyna bere-bnoxa. [lonstue MIP. I'panuiist
npuMeHUMOCTH. Dddext mrotHoctu. Ilnato ®depmu. Orpanndennsle notepu. daykryanuu
noreps. Pacnpenenenue Jlanpmay. HMoHu3anMoHHBIE DIOTEPHM Kak OCHOBHOM MEXaHU3M

ACTCKTUPOBAHUA YaCTHII.

Tema 2. YepeHKOBCKOE U IEPEXOTHOE U3ITYyUEHUE

YN xak wuHTepdepeHunoHHbI 3ddext. I[loporoseiit xapakrep YM. Kunemarnueckas
untepnperauus YU. Cnekrtp, yrimoBoe pacmpenenenue u nossgpusauus UM. UM kak yacth
MOHM3AIMOHHBIX MoTepb. MnenTudukanus vactun nocpeactsom peructpauuun YU, TIN ot
rpanunbl paszgena cpea. [IM ot ¢oneru u memu. [IM ot perymspHoit crpykrypsl. [N
ontudeckoe u peHTtreHoBckoe [IM. Haceimenue 1M kak ¢ynkuun JlopeHi-¢pakTopa 4aCTHUIIBL.

Wnentuduxanus yactul] nocpeactsom perucrpanuu PIIN.

Tema 3. MHOrokpaTHOE paccesHue
Peszepdopnosckoe paccesnue. IloHsTHe paguanMoOHHON AMUHBIL. YTJIOBOE pacHpeieieHue

paccesiHusI.

Tema 4. TopMO3HOE U3Ty4EHHE U POXKICHUE TIap
THU B none sapa. JlimHa »sKkpaHupoBkU. Kputuueckass sHeprusa. PoxxneHue 3iIeKTpoOH-
NO3UTPOHHBIX Map y-KBaHTOM B mnousie siapa. Popmynsl bere-l'aiiTinepa. DnekTpoMarHUTHBIHN

kackaza. Mopens kackazaa. [lpononsnas ¢popma kackana. [lpubnuxenne Poccu. Pagunyc Mombep.



Tema 5. JlonoJHUTENBHBIE BOMPOCHI U3TYYEHUS U B3AUMOJCHCTBUS C BEIIECTBOM

CunxpoTpoHHOe wu3iydeHue. [loryonieHne HU3KOAHEPTUYHBIX Y-KBAaHTOB  BEIIECTBOM:
KOMIITOHOBCKOE paccesiHue; (poroaddexr; paneeBckoe paccessHue B3ammoaeiicTBHE MIOOHOB
OUCHb BBICOKHMX DHEPIHid C BEUICCTBOM. B3amMoJeiCTBHE aJpOHOB C BEIIECTBOM, €ro oOIIue

XapaKTEePUCTUKU. S IepHbIN KacKa.

Pa3nes 2. /leTeKTOpbI YaCTUL M M3JIy4YeHHH

Tema 6. ['a30BbI€ IE€TEKTOPHI YACTHUI]

du3nyecKkue MPOLeCcChl B Ta3e: MEPBUYHAS W IOJHAS WOHH3AIMS; O-dJIEKTPOHBI; Jperd u
mubdy3us  3apsDKEHHBIX  YacTUI; Ta30BO€  yCHIIGHHE; TpoOoi; (oToMOoHH3AIMs U
doronornomenne. HMonuzamuonnas kamepa. Popma curHana. HWHAYKUHOHHBIA 3(deKT.
[Humaaapudeckuii npornopuuoHanbHbiil caetunk. MIIK, JIK, AT, GEM. Bpewms-npoekiimonHas

kamepa. dE/dX — naeHTHdUKAIS YaCTHII.

Tema 7. [1o1ynpOBOIHUKOBBIE 1€TEKTOPBI

30HHas CTPyKTypa nosnynpoBoaHuka. CoOCTBEHHas M MpUMECHas MPOBOJUMOCTD; MOHHU3ALMS;
TepMmanuzanus; Apeid; pekomOouHamms. lymel B m/mpoBogauke. HeobxoqumMocTs o0eHEHHUS.
Emxoctes mepexona. PIN-gerekrop. ®opmupoBanue curnana B IIIIJ]. Pa3pemenue.

Crnexrpomerpudeckue u Tpexosslie I1I11J[ . BepmnHHBI neTekTop.

Tema 8. CUUHTWLISIIMOHHBIE TETEKTOPHI U (HOTONIPUEMHHUKHI

Bunbl ¥ CBOWCTBA CLHUHTUILIATOPOB, OCHOBHBIC XapaKTEPUCTUKH;, MEXAHU3MbI CLUHTUILIALIMH.
A ekt bupkca. Koncrpykiun C/I.

Bakyymubpiii @OV, oCHOBHBIE NpOLECCHl M XapaKTEPUCTHKU: (OTO- U TEPMO- AMHUCCHUS U3
MOJIYTIPOBOJJHUKOBOTO (POTOKATOAA; BTOPUYHAS OSMHUCCHUS; ONTHYECKas M HMOHHAas oOpaTHas
CBs3b; 00BbeMHbIH 3apsia. Lllymer DY,

[TonynpoBoTHUKOBBIE (POTONPHUEMHUKH. SuencThIil TaBUHHBIN (OTOAHOA.

Tema 9. JleTekTOpBI YEPEHKOBCKOTO U IMEPEXOTHOTO N3ITYy4ECHUS
YepenkoBckue cyeTyukd. [loporoselif, nud¢epeHnuanbHblii 1 MHOTOKaHAJIbHBIA CUETYHMKH.
JleTekTop KoJiel] YEPEHKOBCKOTO U3Ty4ECHHUS.

HerexTopsl nepexonnoro uznyuenus (AI11). Paguarop, neTekTupyromye 31eMeHTHI.

Tema 10. KanopuMmeTpbl 1 yCTaHOBKH



Tumbl KamopuMeTpoB. DJIEKTPOMArHUTHBIM KajopuMeTp. DakTopsl pasperieHus: (Quykryaruu
coopa «3apsma» W BBIOOPKH, YTEUKH, IIyMbl. JIMHEWHOCTh. PaamanunoHHass CTOWKOCTH
KaJopuMeTpa. AJPOHHBIC KaJOPUMETPHI: JOTOJHUTENIBHBIE (JAKTOPhl SHEPreTUYeckoro (u
MIPOCTPAHCTBEHHOT0) pa3pelieHus. KoHCTpyKINN KaJlopUuMeTPOB.

OCHOBHBIE I€TEKTOPHI U TUIIOBbIE KOMIIOHOBKHM yCTaHOBOK B @BD.

OcHoBHas nuTeparypa

1. K.H. MyxuH. DxcnepumeHTanbHas sjaepHas ¢puzuka. M.: DHeproaromusaar. 1985.

2. IO.K. Axumon. IloaynpoBOJIHHKOBBIE JETEKTOPHI B JKCIIEPUMEHTAIBLHON (H3HKE.
M.:DOueproaromusnar, 1989

3. IO.K. AxumoB ®oToHHBIE METOABI peructpanuu u3nydennid. Jlyona: OUSN, 2006

4. AWM. AGpamos, HO.A. Kazauckuii, E.C. MaryceBud. OCHOBBI 3KCHEPUMEHTATbHBIX
METOIOB siiepHOi ¢usuku. M.:DHeproaromusaar, 1985.

5. I0.A. bynaroB u ap. Vonuszaunonneie u3MepeHuss B (U3UKE BBICOKUX >HEpPruil. M.:
OHneproaromusjar, 1988.

6. K. KnaiinkaexT. JleTeKTopbl KOPIYCKYISpHBIX n3nydeHuit. M.: Mup, 1990.

7. J. dxenmu. UepeHkoBckoe u3inydeHue u ero npumenenus. M.: MJI, 1960.

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

JlononuurenpHas IMTEPATYpA:

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

2. BJIL. I'un30ypr. Teopetudeckas ¢pusuka u actpodpusuka. M.: Hayka, 1981.

3. JL.A. JTanaay, E.M. JIu¢pmmu. Snekrpoaunamuka criomsix cpef (T.VIHI). M.: Hayka, 1982
4. AU. Axuesep, H.®. [llynsra. DnekrpoanHaMuKa BEICOKHUX HEpruil B Bemectse.: M. Hayka,

1993

2. CtaTHcTHYeCKHE H YHCJIEHHbIEe METOJAbI aHAJIN3Aa JaHHBbIX

Paszpnen 1. Ucnosb3oBanue texunoJioruu I'pux B ®BI

Tema 1. Xapakrepuctuku u tunsl ['pua-cucrem

I'pun-pecypcel W BUpTyanbHble oOpraHmszanuu. Apxutektypa I'pua. IIpomexyrodnoe

nporpammHoe obecniedenue. EBponeiickas nadpactpykrypa ['pu.



Tewma 2. Opranuzanus npaktTudaeckoit padotst B [ PUJ]
3amanus B I'pua. Tunel 3aganuid. 3amyck, MOJyd4eHHE pe3ysbTaToB. OCHOBHBIE IPUHIIMIIBI

pabotsl ¢ manubiMu B ['pun. [Honstus SURL, TURL, LFN. Uadopmanuonnas cucrema B ['pu.

Pa3gen 2. Cratuctuueckue Meroansl B ®BD

Tema 3. JloBepuTenbHbI UHTEPBAT U NIPEAEIIBI JOBEPUS
YactoTHeii moaxona. Ha mpumepe HopMallbHOro pacrpenesneHus. baliecoBckuil moaxoj Ha
npumepe pacnpenencHuss Ilyaccoma ¢ HeHylneBbIM (GOHOM. MeTol MaKCUMajIbHOTO

npaBonoa00us Ha mpuMepe pacnpenenenus [lyaccona.

Tema 4. [IpoBepka runoTes
Yuer cucrematuueckux omubOok. IIpoBepka rumorte3. CraTUCTHYECKOE MPOTrPaMMHOE

obecrieyeHne B 331a4ax (PU3NKU BBICOKUX YHEPTHUH.

Pa3znea 3. Heiiponnble ceTn

Tema 5. HeiipoHnnble ceTn

Maremarnueckas Mmozenb HelipoHa. D yHKIIMYM AKTUBALlMA HEUPOHHBIX JIEMEHTOB.

OOyuenue ¢ yuutenem. JlenbTa-npaBUIO KOPPEKTUPOBKM BecoB. OaHOCIOWHBIE H
mHorocnoitasie HC. PacipocTpanenue curaaisa B MHOTOCJIOMHBIX CETSIX. AJITOPUTMBI 0OpaTHOTO

pacrpocTpaHeHust OO0k it 00ydeHust MHOTOCcIoMHBIX HC.

Paznea 4. IIpukaaaHoe nporpaMmHoe odecniedenue B @BO

Tema 6. Cpena nporpammupoBanus ROOT
3aaHue U nocTpoeHue rpadpukoB U GyHKIMM, paboTa ¢ rpagMuecKM pelakTOpOM, BBEJICHUE B

reHepaTopsl cirydyaiHbIx yucen. Bunel rucrorpamm: 1D, 2D u npodunbHble.

Tema 7. MounenupoBanue B cpene ROOT

Meron moaenupoBanus Monte-Kapio. Kimacesr nmst paboTsl ¢ 4-BekTopamMu.OCHOBHBIE METOTbI
MOATOHKU JaHHBIX. MoJenupoBaHue pacnaja muoHa Ha 2 ramMma kBaHTa.. OCHOBHBIE METOJbI
paboThl ¢ MaccuBaMu AaHHBIX. V3BneueHne nndopmanmu u3 o0bekToB Tumna TTree u ux aHamms.

MonenupoBaHue paboThl 3IEKTPOMATHUTHOIO KajopumMeTrpa. ['eHepaTopsl cCOOBITUI Ha IpUMeEpe



renepatropa PYTHIA. MopenupoBanue mporecca 00pa3oBaHUs JIENTOHHOW TMapbl B pp

COyJIapeHHUSX

Tewma 8. [IpuMenenne 6a3 TaHHBIX M HHTEpHET TexHojoruii B ®BD
ba3bl nannbix Ha npumepe MySQL . OcnoBHble koman el MySQL. dopmupoBanue ouepeacit

3ampocoB B 0a3y JaHHBIX. 3HAKOMCTBO ¢ MHTepHET TexHosorussmu — HTML, PHP

Pa3zgea 5. OcHOBHBIE MeTOAbI PEKOHCTPYKIUM U aHAIu3a B DBD

Tema 9. OcHOBHBIE METO/IbI PEKOHCTPYKIIMH U aHaJHM3a U (pu3ndecKux mpoueccos B GBD
OcHOBHbBIE KOMIIOHEHTBI MOJIETTUPOBAHUS B3aUMOAeCcTBUsI. OCHOBHBIE TUIIbI TEHEPATOB.
3HAKOMCTBO C IIPOrpaMMON MOJENUpOBaHUs JeTeKTOpoB U npoueccoB B HUX GEANT. Metozs!
ONpeCNIeHUsT MapaMeTpoB 3apsDKEHHBIX 4acThll. (OCHOBHBIE AITOPUTMBI  ONpPEACIICHUS
napameTpoB cTpyil. [IpoGiiema nBOHHOTO CUYETA 151 CTPYH U METOMBI €€ PEIICHHUS.

OcHoBHbIe uzen b-tagging.

Jlureparypa:

b. Oxkenb. Gunocodus C++. [lpaktudeckoe nporpammupoanue. CII6. [Tutep, 2004
C. Ilpata. S3b1k nporpammupoBanus C++. Mocksa, DiaSoft, 2005

. . Xyncon. Craructuka i ¢puszuxkoB. Mocksa, Mup, 1970

E. Broxmunr, K. Kasatu. KnnemaTuka ameMeHTapHbIX 9actuil. MockBa, Mup, 1973

http://root.cern.ch

o o h w N e

C. OcoBckuii; HeliponHsie CEeTH Ui 00paboTKH uHpopManuy,

M: ®unaHcw! B ctatucTrka, 2002.

7. B.B. Kpyrnos, "HckyccTBeHHble HelipoHHble ceTu", Tenexom, 2001.

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

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

10. C. buriokos, H. Kpacuukos, IIpumeHeHne cTaTUCTUYECKUX METOOB JIJIsl TOUCKA HOBOM
¢u3uku Ha Bonbiiom agpoHHOM KoJutaiaepe, 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 pU3NKH yCKOpHUTeJIei

Pazgen 1 llpunnunsl padoThl yCKOpUTEIeH

Tema 1. 3nauenue yckoputeneil B pusnueckoil HayKe M TEXHOJIOTUN

Knaccudukanust yckopureneid. [Ipumenenne yckopureneidl. BcTpeuHble MydKH, CBETHMOCTb,
COBPEMEHHBIE KOJUIAMAEpbl. OJEKTPOHHBIE M MOHHBIE MCTOYHUKM 3apsyKEHHBIX YaCTHLI.
JInHelHbIE yCKOPUTEIN: BEICOKOBOJIBTHBIE YCKOPUTEIH IIPSMOTO IEHCTBHS, YCKOpUTENs BuH ne
I'paada, TaHAEMHBIE YCKOPUTENM, KacKaJHble YCKOPUTENIHW, JIMHEHHbIE WHAYKLHOHHbBIE
yckoputenu. LlMKiIndeckue YCKOpUTENH C IOCTOSHHOW OpOMTOM: OeTaTpoH, CHUHXPOTPOH.

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

Tewma 2. PezonancHoe yckopenue

Pe3onaHcHBIN nmpuHIMI ycKOopeHUs. JInHelHble yCKOPUTENN 3JIEKTPOHOB, HOHOB (YCKOPUTEIH
AnbBapenia), RFQ yckoputens, Me30oHHble (aOpuku. CHHXPOTPOHBI C COBMELICHHBIMH H
pa3ie’eHHbIMU (YHKLIUSAMH MarHUTHOW CTPYKTyphl. [Ipumepbl CHHXPOTPOHOB Ha BBICOKHE

sneprun: Jlyona, bycrep U®BD, V-70, LHC, YHK, npoekt Omera 8 UDBD.

Tema 3. CHHXpPOTPOH: YCTPONCTBO U IPUHLIUII ACHCTBUS

[Tonstue o ¢pokycuposke. [IpoektHas opbura (reference orbit). Mi3amMeHeHre MarHUTHOTO MO,

KOA(Q(UIMEHT pacIIUpeHusi OpOUTHI. YCKOpPEHHE B CHHXPOTPOHE: MPUHLHUI aBTO(a3HpPOBKH,

CUHXPOHHAs SHEPrusi U CUHXpOHHAas (aza, KpUTHUECKas SHEPrus, ypaBHEHUSI CUHXPOTPOHHOIO

JIBYDKEHUS, CHHXPOTPOHHBIE KOJIeOaHuU .

Jlutreparypa:

1. A.A. Konomenckwuii, A.H. Jlebenes. Teopust nuknuaeckux yckopurtenein. M., dusmarrus,
1962.

2. A.A.KonomeHnckuil. ®duznyeckre OCHOBBI METO/JOB YCKOPEHHs 3apsHKEHHBIX YAaCTHIL.
N3 narensctBo MockoBckoro yHusepeutera, 1980.

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

Oneproarommsaar, 1991.


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

4, Teopusi pyHaaMeHTAJbHBIX B3aMOo/1eiicTBHIA

Pa3znen 1. KBanToBas JIEKTPOANHAMUKA

Tema 1. @yHKIMA pacnpoCTpaHEHUS

Tema 2. Dy1eKTpOMarHuTHOE IOJIe

Tewma 3. CBOOOAHBIE PEIATUBUCTCKUE YACTHUIIBI C MACCOM

Tema 4. CBOOOAHBIE YACTHUIIBI CO CIIUHOM Y2

Tema 5. @ynkuusa ['puHa saekTpoHa

Tema 6. MaTpuuHble 3J1€MEHTHI aMILTUTY/]] pacCesHUs

Tema 7. B3aumonelicTBrue ¢ JOTOHOM JIEKTPOHA U CKAJISIPHON YaCTHUIIBI

Tema 8. Paccesinue poToHa 31eKTpoHOM 1 cKaimsipHOH dacTrunel (KomnroH-3¢dexr)
Tema 9. AHHUTHITSIIIMSL SJE€KTPOH-TIO3UTPOHHOM Maphbl

Tema 10. AHHUTWISIITUS CKAJISIPHBIX YaCTHI]

Tema 11. ®opmyna Baiinzekepa-Bunbsamca

Pazgen 2. Ciaa0bie B3auMoaeiicTBUA

Tema 1. CtpykTypa c1aObIX TOKOB

Tema 2. Pacnian Mioona

Tewma 3. JlenToHHBIEC pacniajbl aJPOHOB

Tewma 4. HeiitpanbHbie K-Me30HbI, pacniaabl 1 CMEUIMBAHNE
Tema 5. Hapymenune CP-unBapranTHOCTH

Tema 6. Pacniajpl t-nentona

Tema 7. Pacniazipl 0O4apOBaHHBIX YACTHII

Tema 8. Marpuna cMeMBaHus KBAPKOB

Tema 9. KanuGpoBouHast ”HBApUAHTHOCTh

Tema 10. CtanmapTHast MOACIb JIEKTPOCIA00TO B3aMMOICHCTBHS
Tema 11. CnoHTaHHOE HapylIEHNE CUMMETPUU

Tema 12. CBoiicTBa MPOMEXYTOUHBIX O030HOB

Tema 13. CoiictBa XUTITCOBCKUX 0030HOB

OcHoBHas nuTeparypa



1. M. Ileckun, JI. Illpenep, «BBemeHue B KBaHTOBYIO Teopuio moisi», Addison-Wesley
Publishing Company (pycckuii mnepeBoa: Hayuno-uzmarensckuii 1nentp «R&C
Dynamics», Mocksa-WNxesck, 2001 1.)

2. B.H. I'puboB, «KBanToBas siekTpoauHamMukay, Hayuno-u3gatenbckuii meHTp «R&C
Dynamics», Mocka-Ixesck, 2001T.

3. P. ®eiinman, «KBaHTOBas AJIEKTPOIUHAMUKAY, H3AATEILCTBO «Mup», MockBa, 1964 r.

4. JL.b. Oxyns, «Jlentons! u kBapku», Mocksa, «Haykay, 1981 r.

JlononuurenbHas IuTeparypa

1. JIx. . beépren, C.J. Hpemn, «PenstuBucrckas kBaHToBas Teopus.(B 2x Tomax)», U:

Hayxka, 1978 r.

5. BBenenue B (pU3MKY BHICOKUX JHEPI Ui

Tema 1. Uto 1 Kak u3y4aer (U3MKa BEICOKUX YHEPTUH.

Maccol uactun. Pasmepsl wactun. EcrectBennbie eauHuMubl. Bunsl (yHzaMeHTaIbHBIX
B3auMoeicTBuil. Ceuenue. CBeTUMOCTb. TUIHYHBIE SKCIEPUMEHTHI.

Kunemaruka peakuuid.

[Toporu peakuwmii. bunapueie peaxiuu. IIpeoOpasoBanusi pacrpeaeneHuil. J[ByxdacTHYHbBIE

pacmansbl. TpeX‘laCTI/I‘lHHe pacnansbl. WMHKI03HUBHBIE U DKCKJIFO3UBHbBIE pCaKkuu.

Tema 2. Teopust paccestHUs
Bolpaxkenune aMmiauTyabl paccestHus depe3 ¢asbl. Ontuueckas teopema. dopmyna bpeiira-

Burnepa. ludpaxnmonHoe paccesuue. bapuonHsle 1 Me30HHBIE PE30HAHCHI.

Tewma 3. M3oTonnueckas cMiMMETpHs
Anponsl. SU(2)-cummerpusi. Koapdurments: Knebma. SU(2)-cummeTpust B CUIIBHBIX U cIa0bIX

B3aumozeiicTeusax. Hapymenne SU(2)-cummerpun.
Tewma 4. PaccestHue 351eKTpOHOB Ha HYKJIOHAX U IApaxX
BeBon ¢opmynsr  Pesepdopma. Dopmbakrop. Dopmynsr Mémnepa u  PozenGnara.

®opmpaKkTOpbl HYKIOHOB.

Tema 5. XKectkue mporeccsi (1)



e+e- — aaponsl. [lonHoe ceuenne. Ctpyu. L[BerT.

Tema 6. CuctemaTuka aJjpOHOB
Ksapkosast mozaenb, SU(3)f -cuMMeTpus, 1IBET.

Me30HbI, 6apHOHBI, TSHKEIBIM KBAPKOHUH.

Tema 7. XKectkue npoueccoi(2)

I'my6oko-Heynpyroe Bzaumojeiicteue. Kunemaruka. Cxevnunr. [laproHHas Moaenb.

Tema 8. JluckpeTHble CUMMETPUU

P, C, T —cummetpuu. ToxaecTBeHHOCTh YacTuil. CBSA3b CIIUHA U CTATUCTHKU.

Tema 9. YpaBuenue [{upaka

OJIHOBAs KLU 9aCTHII CO CIMHOM 2. YaCTHIIBI U aHTUYACTHUIIBL.
B VH %4

Tema 10. CnaObie B3auMOI€iiCTBUS
Pacnagst nentonoB. Hapymenue P-uetHoctu. BiaumoneiictBue TOok*TOK. DepmueBckas

KOHCTaHTa. Pacniaipl aipoHOB. YHHUBEPCATBHOCTH CJIA00T0 B3aMMOJICHCTBUSI.

Tema 11. CmemnBaHue KBapKoB
Martpuna cmemmBanus kBapkoB. Hapymenue CP-ueTHOCTH. DKCIIEpUMEHTHI IO UCCIEA0BAHUIO

pacnaaoB TAXKEIIBIX KBAPKOB.

Tewma 12. HeliTpuHo
Maccel HenTpuHO. [IupakoBCcKHe M MalOpPaHOBCKHE HEUTpUHO. B3aumonencTBUe HEUTPUHO C

BerrecTBOM. OCIUIUISALIIAN.

Tema 13. [IpomexxyTouHbIE OO30HBI
Poxxnenne npoMexxyTOYHbIX O030HOB B aJPOHHBIX B3aUMOAEUCTBUSAX. PoxxneHue Z-6030HOB B

ete- B3auMoAeUCTBUAX. Maccel, MPHUHBI, BEPOSITHOCTH PaclaoB.

Tema 14. CBenenust 0 cTaHJAPTHOU MOJENH
[TpoGnembr monenmu Depmu. KanubpoBounble Teopun. XHUITCOBCKas Mojaenb. (CBoicTBa

XUTTCOBCKOTO 0030HA.



Jlureparypa:

. JI. Ilepkunc. Beeaenue B (U3UKy BRICOKUX dHEpPruil. JHeproaromusaar, 1991
®.Knoys. Kapku u napronsl. M.: Mup, 1988

1
2
3. ®.XenseH, A.Maptun. KBapku u nentonsl. Mocksa, Mup, 1987.
4. JI.b.Oxkywns, Jlentonsl u kBapku, Hayka,M., 1981

5

JIL.Lb.OkyHb. ®u3uka snemeHTapHbix yactuil. M.: Hayka, 1988
6. ®enomenosiorus B PBD

Pa3nen 1. DjeKTpoMarHuTHbIE B3aUMO/1elCTBUSA

Tema 1. Boiciue nopsiaku B K91
o 2. o .
JI>MO0BCKHUIA CIBUT. DBOMIONHUS O ¢ (7 BKi1ag aipoHOB B 0. AHOMAJIBHBI MarHUTHBIM MOMEHT

MIOOHAa. I/I?,MGPGHI/IG AHOMAJIBHOT'O MAarHuTHOIro MOMEHTA MIOOHA.

Tema 2. DneKTpoMarHuTHbIE CBOIMCTBA aJpOHOB

+- o
OtHocutenbHble WUPUHBI pacnanoB V—I'I" B kBapkoBoil momenu. OTHOCHTENBHBIC MIMPUHBI
pacnianoB V—Py B kBapkoBoil Mojiesnin. Mozienb JOMUHAHTHOCTH BEKTOPHBIX ME30HOB. Peakiuu

[Tpumaxosa. [IpuOnmxeHne SKBUBaJIEHTHBIX (POTOHOB.

Tema 3. 9KCHepI/IMCHTH 110 USMEPCHHUIO KBAHTOBBIX YHUCCII aIPOHOB
HpOCTpaHCTBeHHaﬂ 4eTHOCTh oHa. CrnH nmroHa. C-4eTHOCTD IMHOHA. HpI/IMepH Ppa3pCuICHHBIX

U 3aIpellieHHBIX (TT0AaBIEHHBIX) peaKLIni.

Tema 4. DxcniepumenTs! o posepke C, P, T nuaBapunanTHOCTH
Kak npeobpa3zyrotcs paznuunbie Benuaunbl npu P u T unBepcusix. CpaBHEHHE CEUSHUIN MPSMBIX
u oOpaTHbIX peakmuii. Habmonenne HecoxpaHeHUs: P-ueTHOCTH B ci1aObIX B3aMMOJIEHCTBHSX.

Komb6unupoBaHHast 4eTHOCTh. M3MepeHue 31eKTpuyeckoro JunojibHOr0 MOMEHTa HEUTPOHa.
Pasznen 2. CuniabnHbIe B3aNMOAeCTBHS

Tema 5. Jlarpanxuan KX/

JlokaneHOe npeoOpazoBanue SU(3). Bocemb 6e3MaccoBBIX TIFOOHOB.



CamonetictBue rimooHoB. HeabeneBocts. Jlarpamkuan KX/,

Tema 6. Acumntorndeckas cBo0o/1a, KOH(pAHHMEHT

2. .
DBoonus s ¢ 7 AcumToTrdeckas cBo6o1a. KondaitHMeHT.

Tema 7. Monenu agpoHOB

[TorennuanbHas Mosienb. Mozaens memkoB. TpyOku. Tspkenblil KBapKOHHIA.

Tema 8. DK30THYECKHE aAPOHbI
Kakme qJ cOCTOSHHS MOTYT pPEaM30BBIBATHCS B HEPEISATHBUCTCKOM MOAETH. [ THOOOIBL.
['ubpugnbie Me30HBI U OapuoHBl. MHOTOKBapKOBBIE COCTOsIHUS. [leHTakBapKOBbIE OApUOHBI.

Cocrosnusa X, Y, Z.

Tema 9. KupanbHast cuMMeTpusi, Macchl KBapKOB
Kupansnas cummerpus SU(2). x SU(2)r. [Tnon kak nceBnoronacToyHoBckuii 00301 Kupanbaas

cummerpus SU(3) x SU(3)r. Maccsr U 1 d — KBapKOB.

Tema 10. Ctpyn
dakTopu3anus )KECTKUX U MATKUX HporeccoB. OOHapyKeHue cTpyil B SKCIEpUMEHTax Ha ete-
KOJUTaiiiepax. AJTOPUTMBI BBIZCTICHUS CTPYH (KOHYC, Ki...). XapakTepuctuku ctpyit. MeTombl

KaJTMOPOBKU SHEPTUU CTPYH.

Tema 11.MHOXeCTBEHHBIE POLIECCHI
brictpoTta u nceBaoOsicTpoTa. JlectTHnuHas Mozens. @parmeHTanus U pekomOuHanus. [Ipasuna

cyeTa JiJIsl POIIECCOB C MAJIBIMHU Py,

Tema 12. Pemxuctuka
JlucniepcuoHHBIE COOTHOIIEHUS. YHUTapHOCTh. llepekpectHas cummerpus. marpamma Yy-

®payun. [lomepon. deHomeHOTOTHSI OUHAPHBIX PEAKITUM.

Tema 13. KBapk-ritooHHas miasma

®dazoBas nuarpamma. Kputnueckas remneparypa. KosekTuBHbIE CBOKCTBA.



Pazgen 3. CranmapTHas Moaeib

Tema 14. CtpykTypa cnabblX B3aUMOICHCTBUHN MPU HU3KHUX YHEPTHAX, HECOXPAHEHUE YETHOCTH.
B3aumopeiictBie TOKXTOK. YHHBEpPCAIbHOCTH 3apsbKEHHOro Toka. depmueBckash KOHCTAHTA.
JleBble 3apspkeHHble TOKHM. HeWTpanbHbiii TOK. Pacmamg MrooHa. OKCHEPUMEHTHI 110

HCCJIICOOBAHUIO pacliajia MIOOHaA.

Tema 15. Pacnag nmuona
+
VYron Kabu66o. Coxpanenue BekTopHoro Toka. Pacrag n—lv. Pacnag —n’ev. DKCIEPUMEHTHI

10 UCCIICAOBAHHWIO paciiaga MmruoHa.

Tewma 16. B-pacniag HelTpOHA
OOmuii BUJ BEKTOPHOTO W aKCHUAIbHOIO TOKOB. BekTopHblie ¢opMbakTopsl. AKcHaIbHbIC
dbopmdakTopsl. YacTHUHOE COXpaHEHHE aKCHUATIBHOTO TOKA. DKCIIEPUMEHTHI 110 MCCIIEI0BAHUIO

pacrnajga HEMTpOHa.

Tema 17. Pactianbl KaOHOB
[MpaBuno AQ=AS. Ilpasuio |AS| = 1. Pacnamsr Ky, Kz, Kis. Henenronnsie pacnaas. AT=1/2,

pacmaabl TUIICPOHOB. PGILKI/IG pacmmaabl KAOHOB.

Tema 18. HeliTpanbHble KaOHBI
ITepexonasl K°&RC. Pasnocts macc Kin Kj. Ocummnsiniuu ctpanHoctd. Mexanusm ['MIM.

Pereneparnus

Tema 19. Hecoxpanenue CP
Pacnmager Ki—n'n. ®enomenonorus Hapymenus CP. CP — nHeuHBapuanTbie 5(QEKTHI.

DKCcIepuMEeHTHI 110 MccienoBannto HapymeHuss CP-nHBapraHTHOCTH B pacmagax KaOHOB.

Tema 20. T-nentox
Jlentonnsle pacranel. [lonyagpoHHbIE pacnabl.. DKCIEPUMEHTHI 110 MCCIECJOBAHUIO PACIAIOB

T-JICIITOHA.

Tema 21. Pacniazibl TSDKENIBIX KBAPKOB

Me3onsl ¢ d u b- kBapkamu. JlenToHHbIe pacnaasl. HenentonHbie pacmabl. t- KBapk.



Tema 22. Hecoxpanenne CP-4eTHOCTH B pacmajax TSHKEIbIX KBAPKOB
Marpuna KKM. Hsmepenne koncrant Vj. Tpeyronsnuk KKM. M3mepenue yrna B pacnaje
B—Jy K*

Tema 23. HeliTpuHHBIE B3aUMOCHCTBUS
B3anmopnencTeue HEUTPUHO C DIIEKTPOHOM. DB3auMmonencTBHe HEUTPUHO € HYKJIOHAMM.

OKCHEPUMEHTHI 110 MPAMOMY U3MEPEHUIO MacChl HEUTPUHO.

Tema 24. OcunyiALy HEUTPUHO
OcuuuIsiuu JJisi CUCTEMBI U3 JIBYX HEUTPUHO. DKCIEPUMEHTHI 110 HAOIIOACHUIO OCIIMILISALIAM.

B3aumoneiictBue ¢ BemectBoM. OOMIMiA BUJT MAaTPULIbI CMEIIUBAHUS JJIsl TPEX HEUTPHHO.

Tema 25. Jlarpankuan cTaHIapTHOM MOJIETH
Cgoiictea Z,W. Maccst Wu Z — 06030H0B. Cnabble 3apsipl HEUTpPaIbHBIX TOKOB. Macchl

JIENTOHOB M KBApKOB. DKCIEPUMEHTHI 110 u3MepeHuto napamerpoB W u Z-6030H0B

Tema 26. CpolictBa H 6030H0B
OrpanudeHHsT Ha MacCcy XHITCOBCKOro 0o030HA. Poylb XHWITCOBCKOro 0O030Ha TPH BBICOKHX
sHeprusix. Bzaumopeiicteue H-6030Ha ¢ kBapkamu. B3zaumoneiicteue H-0030Ha ¢ ritooHaMu U

dboronamu. OTKpPBITHE XUTTCOBCKOTO 0030HA.
Jlureparypa:

1. . Ilepkunc. Beenenue B ¢pu3nKy BHICOKHX 3HEpruil. Jneproatomusaar, 1991

2. ®.Knoys. KBapku u napronsl. M.: Mup, 1988

3. ®.XenseH, A.Maprun. Kpapku u nenronsl. MockBa, Mup, 1987.

4. P.D.B. Collins & A.D. Martin. Hadroninteractions, 1984,ISBN 0-85274-768-3

5. ®@eiinman P., B3aumoneiictBue ¢poroHos ¢ aaponamu, Hayka, M., 1975

6. JLb.Oxywns, Jlentons! u kBapku, Hayka,M., 1981

7. T.-Il.Yenr, JI.-®.Ju. KamuOpoBouHble Teopuun B (PU3MKE 3JIEMEHTAPHBIX YacTHII,
Mup,1987

8. boym @., ®orens 1. duznka maccuBHbIX HEWTpUHO. M. Mup 1990.



IIpunoxenne 1

Tpe6oBanus k pedpepaty o H30paHHONH HAYYHOH CTIENUATBHOCTH

Pedepar — 310 KpaTKOe MUCHMEHHOE H3JI0KEHHE JUTEPATYPHOIO0 MCTOYHHKA, HAYYHOM
paboThl MO0 Pe3yNbTaTOB HAaydHBIX HcclieoBaHui. [[okiiaq Ha KOHKPETHYIO TeMY, KOTOPBIN
BKIIIOYaeT 0030p  HCIONB30BaHHBIX  WCTOYHMKOB.  Ha3zHauenme  paboThl  Hay4yHO-
uHpopmanronHoe. TpeGOBaHUAMHU, KOTOPHIX HEOOXOIMMO TMPHIEPKUBATHCA MPH HANWCAHHH,
ABIIIOTCS TOJIHOTA M3JIOKEHHs, HH(OPMATUBHOCTb, OOBEKTHMBHOCTh U JIOCTOBEPHOCTH

33(1)I/IKCI/Ip0BaHHBIX MTOJIOKCHH I 13 NEPBOMCTOYHHKA, KOPPEKTHAA OLCHKA MaTCpUaa.

BoinonHsieTcs B ciydae OTCYTCTBHS y MOCTYIAIOIIEr0 HAYYHBIX padoOT, M300peTeHuil u

OTYCTOB I10 HaquO'HCCHCHOBaTeHBCKOﬁ pa60Te.

Tema pedepara corinacoBbIBAa€TCs C MPEANOIATAEMbIM HAyUYHBIM PYKOBOJIUTEIEM.

Peq)epaT COACPKUT TPH TJIABHBIC YaCTHU: BBCACHUC, OCHOBHYIO YaCTh U 3aKJIFOUCHHUC. Ero
CTPYKTypa TaKXe 00s3aTeNpHO COACPIKUT CIIMCOK HCIIOJIb30BAHHBIX IJIsI IIOATOTOBKH
JAUTCPATYPHBIX HW HOPOYUX HCTOYHHKOB. Takoii »aeMEHT Kak IMMPUIIOKCHUC MCII0JIb30BATh
HeoOs3aTenbHO. TekcT JOJIKEH OBITE JJAaKOHUYHBIM, YCTKUM, OTIHNYATHCA y6CJII/ITeJ'II>HI>IMI/I

q)OpMy.]'II/IpOBKaMI/I H OTCYTCTBUCM BTOPOCTCIICHHBIX CBEJICHUIA.

O6bem pedepara — ot 15 1o 20 crpanun HaneuatanHoro tekcra. lllpudr Times New
Roman, 14 xerup, nonyTopHslil MexxcTpouHblid nHTEpBall. [lomns: 3 cm ¢ neBoro kpas, 1,5 cm - ¢

IIPAaBOro Kpas, Mo 2 CM CBEPXY U CHU3Y JIUCTA.



Hpunioxenne 2

Oo0pasen opopmiieHHsI TUTYJIBHOIO JIMCTA pedepaTa

denepanbHOE TOCYIAPCTBEHHOE OI0/KETHOE YUPEekKICHUE
«HCTUTYT QU3KMKH BHICOKUX SHEPTHH
nMeHn A.A. JloryHoBa
HanumonanbHoro uccienoBatensckoro nenrpa «KypuyaroBckuit HFHCTUTYT»
(HULL «KypuaToBckuii uHCTUTYT» - UDBD)

BerynurensHbii pedepar ans npuema
Ha 00y4eHue 10 MporpaMMe MOArOTOBKH HAYUHBIX U
Hay4HO-IIEAarorM4eCKuX KaJgpoB B ACIIMPAHTYPE
II0 CIIENNaIbHON AUCLIUIIIMHE

Tema pedepara

Brimomnun:
N.N. IleTpoB

[IpoTBUHO, rOX



