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AHHOTANMA

B xypce paccmarpuBaioTcsi KOHCTpYKUUS U npuHIMI paboTsl skcnepumeHToB CMS, ATLAS, LHCb, ALICE
Ha Bombmom Anponnom Komnaiinepe (BAK), mXx 0coOCHHOCTH B CBETe 3asBICHHBIX (DU3MUYECKUX IIETICH.
Janee, OCHOBHOE BHUMAaHHE yAEJsieTcs 0O0CYKICHUIO TMONyuYeHHbIX pe3ynbTaroB Ha BAK: oTkpeiTHe 6030Ha
Xurrca u U3MEPEHUIO €ro napamMeTpoB, U3MEPEHHE XapaKTEPUCTHK MPOLECCOB pOXAeHHs 0030Ha Xurrca,
U3MEPEHUE XapaKTEPUCTUK MPOLECCOB ¢ ydyacTueM W+- u Z 6030HOB, IOMCK YaCTHUI] U MPOLIECCOB BHE PAMOK
CrangaprHoii Mopenn (cymepcuMMeETpHss M TeMHas Marepus), (U3MKa TSDKENBIX KBapkoB, (U3MKa B
HMOH-MOHHBIX U HOH-TIPOTOHHBIX B3auMMOJeHCTBHAX. Ha mpuMepax 3TuUX pe3yJabTaToB IMOKA3bIBAETCS JIOTUKA U
METOJIbI aHAJIN3a JaHHBIX B dKcliepuMenTax Ha bAK.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

JlaHHBII Kypc 3HAKOMHUT CTyAE€HTa C OCHOBHBIMH pE3yJbTaTaMH »JKCIIEpUMEHTOB Ha bosbiiom
Anponnom Komnaiinepe (BAK) CMS, ATLAS, LHCb u ALICE. Taxxe, Kypc MO3BOJISIET CTYyACHTY
MIOHSTH COBPEMEHHbIE YKCIIEPUMEHTAIbHBIE METO/IBI, JIEKAIIME B OCHOBE MOTY4YEHUS STUX PE3yJIbTaTOB.
Kypc coznaet 0a3y s uzyueHus v aHanu3a Nocaeyomux pe3yinsratoB Ha BAK.

3agaum AUCUMIIHHBI
- (hopMupoBaHue 3HAHUII 110 MOCTAHOBKE 3KCIIEPUMEHTOB Ha bosibmom aaponnom komnaiinepe (bAK);
- (hpopMupoBaHHe 3HaHUI 110 OCHOBHBIM pe3yJIbTaTaM, IOIYy4YeHHBIM B 3KcriepuMeHTax Ha BAK.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMIIETEHIIUU MHaukaTopsl JOCTHKEHUS KOMIIETEHIIUN
YK-1.3 Pa3pabarsiBaeT CTpaTEeruIo JOCTHKEHUS
VYK-1 CriocoGeH oCyIecTBISATh KPUTHUECKUN — |[TOCTaBIEHHOH IENIM  Kak IOCJIEA0BaTeIbHOCTh IIaroB,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE NpEeNBHUIA PE3YNbTaT KaXkIOr0 W3 HUX W OLIEHHWBAs HX
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh BIMSIHUE Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOM
CTPATETrHIO NECHCTBUN JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyet B pamkax 0003HaYCHHOU MPOOIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAYUMOCTb (HAyuHYIO,
MPaKTUYECKYI0, METOANYECKYIO U UHYIO B 3aBUCUMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE pe3yJbTaTbl U BO3MOYKHBIE
VK-2 CriocoGeH ynpasiisaTh IPOEKTOM Ha BCeX | CPEPhI MX NPUMECHEHUS

JTanax €ro peajn3aluu YK-2.2 Crocoben MIPOTHO3UPOBATh pe3yabTar
NESTEeIbHOCTY U IUIAaHUPOBATh 10CIIEA0BATEIbHOCTh 11aroB
Ul JOCTIDKEHHMsT JaHHOro pesyisrara. Dopmupyer
IaH-rpadyK peanu3aly IpoeKTa B 1EJIOM M IUIaH
KOHTPOJISI €70 BBHITIOJTHEHHUS

VYK-3.3 Cnocoben npeaBuieTb pe3yiabTarsl (MOCIEICTBHA)

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD o .
KaK JIMYHBIX, TaK U KOJJIGKTHBHBIX JCHCTBHUI

paboToit KoMaH/Ibl, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO IS JOCTHKECHUS IMOCTABICHHOMN
3a/1auu

VYK-3.4 CnocobeH 1utlaHUpOBaTh KOMaHAHYIO pPadoTy,
pacrpeaessTh MOPYYCHUS WICHaM KOMaHIbl, OpPraHNU30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHUI

OIIK-1.1 3HaeT ®W  cOocoOCH  HCIOJB30BaTh B
mpoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTalbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cucremoit pynnamentansieix |OIMK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBAThH
Hay4YHBIX 3HAHUH B 00JacTu OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MareMaTuku ¥ (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHun 3a1a4 NpoQeccCuOHaNBHON AEATENbHOCTH




OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON e TENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANBHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTEeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PEIICHUS IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUST HAYYHOTO HCCIICOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJICKTHBOM B chepe cBocit
podeCcCHOHAILHOMN IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCUOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.2 Bmageer HaBBIKOM  PYKOBOJACTBA  MajbIM
KOJUIGKTUBOM B cdepe cBoell  mpodeccHoHaTLHON
JesITeTbHOCTH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh

IIK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBAThH U 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM

HOBBIC HAY4YHBIC PE3YJIBTAThI Hay4yHOM 3ajau€ W HHTEPIPETUPOBATh  IOJIYUYEHHBIE
pe3yabpTarhl

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 110 JUCHHUILINHE (MOLY.JII0)

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
Conepxanue mpenMera Kypca «OKCIEpUMEHTbl Ha  KoJlaiepax», COOTBET 'CTBYIOLLYIO
TEPMUHOJIOTHIO U TIOHSTHHHBIA anmapar. 3HaTh JIOTUKY W METOIbI TOIY4YEeHHUS! OCHOBHBIX PE3YJbTaTOB
Ha BAK.

YMETb:
HUHTEPIPETUPOBATh IKCIIEPUMEHTAIbHbIE PE3YJIbTaThl, oTy4aeMblil Ha BAK.

BJIaJIETh:

OCHOBHBIMH METOJAaMH U3MEPEHUS XapaKTepUCTUK 0030HOB Xurrca, W+-, Z, MoucKa 4acTUL TEMHON
MaTepud U CYIEpCUMMETPHUYHBIX YAacCTHIl, a TAKXE BOCCTAHOBJICHUS OYapOBAaHHBIX U IIPEJIECTHBIX
aapoHoB Ha BAK.

4. Coep:xanue TUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh
pabora
1 OkcnepuMeHTalbHbIe ycTaHOBKH Ha BAK 4 4 6
[louck m uccnenoBanue cBOMCTB 0030HA
2 6 6 9
Xwurrca




3 Uccnenosanue MPOIECCOB c 4 4 6
obpazoBanuem W u Z 6030H0B Ha BAK

4 UccnenoBanue MPOLIECCOB c 6 6 9
00pa3oBaHUEM TOI-KBAPKOB

5 UccnenoBanne KXJ[ mpoueccoB B pp ) ’ 3
B3aMMOJICHCTBHSIX
Vi "

6 OHCK TEMHOH MaTepHH, 4 4 6
CYNIEpCUMMETPUHI

7 UccnenoBanue Pb-Pb u Pb-p ) ’ 3
B3aNMOJICHCTBUH

] UccnenoBannss 1o (Qu3NKE THKEIBIX ) ) 3
KBapKOB

Hroro wacos 30 30 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue IUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. DxciepuMeHTaIbHbIe ycTaHOBKH Ha BAK
Henens 1. Koncrpykumss u npunHiun padotel yctaHoBok CMS u ATLAS. TpekoBast cucrtema
ycranoBok CMS u ATLAS. Kanopumerpudeckue cuctemsl yctaHoBok CMS u ATLAS.
Henens 2. Tpurrep u cucrema cobopa ganaeix CMS. OcHoBHBIE 0cobeHHOCTH yctaHoBoK LHCD u
ALICE.
2. Ilouck u uccnenoBanue cBoicTB 0030Ha Xurrca
Henenst 3. OtkpeiTne 6030Ha Xwrrca. 3aBUCHMOCTH CEUEHHsI TpOIleccoB oOpa3oBaHusi 0030HA

Xwurrca B pPp B3aI/IMO)IeI\/’ICTBI/I$IX OT €0 MaCChI.
HGI[CJ'ISI 4. BCpOHTHOCTI/I pacmaioB 0030Ha Xwurrca mo Pa3INYHBIM KaHaJIaM. I/ISMepeHI/Ie MaCChbI U

MIUPUHBI 0030HA XUrTCa.
Henens 5. 3mepenne cninHa M 4eTHOCTH 0030HA XHrTCa

3. UccnenoBanue nporieccoB ¢ oopazosanneM W u Z 6030H0B Ha BAK

Henens 6. OnuHOUHOE pOXKICHHE BEKTOPHBIX OO30HOB.
Henens 7. JIBoiiHoe 1 TpOiHOE pOXKICHUE BEKTOPHBIX O030HOB.

4. UccnenoBanue MpOIECCOB ¢ 00pa30BaHUEM TOM-KBAapPKOB

Henens 8. TIpouieccel ¢ o0pazoBaHreM Hap TON-KBApKOB.

Henens 9. TIponieccel ¢ 00pazoBaHreM OMHOYHOTO TOTI-KBapKa.

Henensa 10. 3mepenue macchbl TOn-KBapKa.

5. UccnenoBanmne KX/I nmpoiieccoB B pp B3aUMOIEHCTBUSX

Henens 11. [Iponeccel ¢ 06pa3oBaHreM apOHHBIX CTPYH C OOJIBIIMMU MTONIEPEUHBIMU UMITYJILCAMHU.

6. [lonck TemHON MaTepuu, CylepCUMMETPUHN

Henens 12. Curnarypsl 0Opa3oBaHusi CyepCUMMETPUYHBIX YacTull. OrpaHHUYeHUs] Ha MapaMeTphbl
CYNIEpCUMMETPHH, ITOCTaBJICHHBIE B dkcnepumenTax bAK.




Henens 13. Curnatypsl 00pazoBaHus 4acTuI] TeMHOW Marepun. OrpaHUYeHUS Ha TapaMeTPhl YacTHII
TEeMHOM MaTepuu, NOCTaBJICHHbIE B 3KcniepuMenTax BAK.

7. UccnenoBanue Pb-Pb u Pb-p B3aumoneicTauii

Hepmens 14. OOmme xapakrepuctuku mnporeccoB PbPb cronkHoBenuit mHa BAK. M3mepenue
npuienbHOTo apamerpa aisi PbPb cronknoenunii Ha BAK. M3MepeHne KOJUIEKTUBHBIX TapaMeTPOB
s PbPb cronkHoBenuit Ha BAK. O0Opa3oBanue agponHbsix ctpyii B PbPb cronknoBennsax na BAK.
O0pa3zoBaHue TsOKeNbIX KBapkoHHeB B PbPb cronknoBennsix Ha BAK.

8. MccnenoBanust 1o (pU3UKE TSHKEIIBIX KBAPKOB

Henens 15. O630p pe3ynbraros sxcriepuMenToB Ha BAK mo u3yuennio ouapoBaHHBIX U MPEJIECTHBIX
aapoHoB. [louck HoBoit ®uzukum B pacmagax TSHKENbIX agpoHOB. CHEKTPOCKOIMHUS TSKENbIX
aJpOHOB: KJIacCHYECKas U MHOTOKBapKOBasl.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

Jiist 3aHsTHIA TpeOyeTCst ayTUTOPHsI, OCHAIICHHAS! TIPOSKTOPOM JIJIS TIOKAa3a CJIalIOB C KOMITBIOTEPA U
9KpPaHOM.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Crarbu c pecypca http://cms-results.web.cern.ch/cms-results/public-results/publications/

2. Crarbu c pecypca https://twiki.cern.ch/twiki/bin/view/AtlasPublic/WebHome#PhysicsGroups
3. Crarbu ¢ pecypca
http://Ihcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html
4. Crarwu ¢ pecypcea https://alice-publications.web.cern.ch/submitted

JomnonHurenbpHas auTeparypa

1. Broken Symmetries and the Masses of Gauge Bosons, Peter W. Higgs; Phys. Rev. Lett. 13, 508;
2. Broken Symmetry and the Mass of Gauge Vector Mesons, F. Englert and R. Brout; Phys. Rev. Lett.
13,321

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://cms-results.web.cern.ch/cms-results/public-results/publications/
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ WebHome#PhysicsGroups
http://Ihcbproject.web.cern.ch/lhcbproject/Publications/LHCbProjectPublic/Summary_all.html
https://alice-publications.web.cern.ch/submitted

http://pdg.lbl.gov/ The Review of Particle Physics

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJII0Yasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX U CCMHUHAPCKUX 3aHATHUAX UCIIOJIb3YIOTCA MYHBTHMGHHIZHBIC TCXHOJIOTHUH, BKIIrO4Yas
ACMOHCTpA"LIUIO HpeSeHTaHHﬁ.

9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3yyaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pesynbrare n3ydeHus AUCIMIUIMHBI CTYJCHT JOJDKEH 3HATh OCHOBHBIEC ONpPENCNCHUS IUCLUIIIMHEL,
YMETh IPUMEHSTh TTOJTyYCHHBIC 3HAHUS JUIS PELICHUS Pa3IMYHbIX 3a/1ad.

VYenemHoe  OCBOEHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW paldoThl  CTy[JeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNbHAs padoTa BKIFOYAET B ceOsl:

— YTEHUE PEKOMEHI0OBAaHHO JIUTEPaTypBI;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITEIIEHOTO H3yUCHHUS;

— peleHune 3a1a4, npeaiaraéMbIX CTYICHTaM Ha JICKIUAX U PAKTHYCCKUX 3aHSATHSIX;

— IIPH HEOOXOANMOCTH MOJTOTOBKY K MPAKTHYECKUM 3aHSATHSM, JK3aMEHY.

[TokazareneM BiaJeHUsI MaTepUaJIOM CIYKHT YMEHHE pemarh 3amadd. s ¢popMupoBaHUS YMEHUS
MPUMEHATH 3HaHUS Ha IPAKTUKE CTYJCHTY HEOOXOANMO pelaTh Kak MOYKHO OoJIbIIe 3a1ad.

BaxHO 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3armoMuHaHus. [Ipu
3aTPYIHEHUU H3y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY WJIH MPENOAaBaTeNI0, BEAyIIeMy MPAKTHUSCKUE 3aHATHS.

Bo3MOKeH MPOMEXYyTOUHBIH KOHTPOJIb 3HAaHUH CTYICHTOB B BHJE PEIICHHS 33]a4 B COOTBETCTBHH C
TEMAaTUKOW 3aHATHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka

OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay

kadeapa QpyHnaMeHTAIBHBIX B3aUMOACHCTBUHN U (U3NKU IIEMEHTAPHBIX YaCTHUI]
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

PaszpatGoTunk: P.H. YuctoB, kaun. ¢us.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTAaBJICHHOM 1€ Kak IOCJICAOBATeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHHUPYEMOM
JEATEIIFHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
JesITeIbHOCTH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOU MPOOIEMBI,
1enb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITeIbHOCTH U IUIAHUPOBATh MOCIICAOBATEIbHOCTh LIaroB
0 JOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IUIaH-TpaduK pealu3alud OpOoeKTa B LEJIOM U IUJIaH
KOHTPOJISI €r0 BHITTOTHEHUS

YK-3 CriocobGeH opraHu30BbIBaTh H PYKOBOJIUTH
paboToil KoMaHbl, BEIpadaThIBas KOMaHIHYIO
CTpATeTHuIO JUI JOCTHKEHUS ITOCTABICHHOMN
3a1auu

VYK-3.3 CnocobeH mpeaBulieTh pe3yiabTarThl (TIOCIECTBHS)
KaK JIMYHBIX, TAK U KOJIJICKTUBHBIX ACHCTBUI

VYK-3.4 CnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpy4eHUsl 4ieHaM KOMaHbl, OpraHW30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHUI

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBPHOW ~ JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3y/bTaThl HAayYHBIX MCCIECJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPHUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHAIBHOM JIeTENNLHOCTH, CIIOCOOCH
Ha HAayYHOM sI3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIauu

OIIK-2.1 Umeet npeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HAyYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYITHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBECHUS HAYYHOTO MCCIIEO0BAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MaJjbIM
KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
JEATEIIbHOCTH

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH




U3y4acMbIX SBJICHUH U MPONECCOB, CUCTeMHO  |ITK-1.3 CrocoGeH NPUMEHSATh TEOpETHYECKHE W (WIIH)
AHAJIM3UPOBATh HAYYHBIC Hp06J'IeMI>I, noJIy4darb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ'Ie):[OBaHI/Iﬁ K KOHKpCTHOf?I
HOBBIC HAYyYHBIC PE3YJIbTAThI HayIIHOP'I 3aJa4yec u HUHTCPIPETUPOBATH IMOJIYYCHHBIC
pe3ynbTaThl

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus JUCIUILTMHBI « DKCIIEPUMEHTHI Ha KOJUIalepaxy 00yJaromuics JOKEH:

3HAThb:

Conepxanue  mpeaMeTa Kypca «OKCHEpUMEHTHI Ha  KoJUIaiepax», COOTBET "CTBYIOLIYIO

TEPMUHOJIOTHIO U TIOHATHIHBIN amnmapar. 3HaTh JIOTUKY W METOJbI TIONYYCHUSI OCHOBHBIX PE3YJbTaTOB
Ha BAK.

yYMeThb:
HUHTEPIPETUPOBATh IKCIIEPUMEHTANIbHbIE PE3YJIbTaThl, oTy4aeMblil Ha BAK.
BJIaJeTh:

OCHOBHBIMH METOJAaMH U3MEPEHUS XapaKTepUCTUK 0030HOB Xurrca, W+-, Z, MoucKa 4acTUL TEMHON
MaTepud U CYyIEpCUMMETPHUYHBIX YacTHLl, a TAKXE BOCCTAHOBJIEHUS OYapOBAaHHBIX U IIPEJIECTHBIX
aapoHoB Ha BAK.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Ipumepsl 3a1aHNUH KOHTPOJIBHON PaOOTHI:
1. O6BsicHUTE TEPMHUH LEHTPATBHOCTDH CTOJIKHOBEHUS! B HOH-MOHHBIX CTOJIKHOBEHHSIX.

2. OObscHUTE TIPUYMHY TOnaBlIeHUs Bbixonma Y(2, 3S) mo cpaBHeHuio ¢ BeixogoMm Y(1S) B Pb-Pb
cToinkHoBeHMsX Ha BAK.

3. O6wsicaute TepMuH pile-up.

[Ipumeps! 3a7a4 U3 JOMAIIIHETO 3aJaHUS:

1. OObscHUTE TPUYHMHY CO3JaHHS TPUTTEPOB TIEPBOTO M BHICIICTO YpOBHs B dKkcmepumente CMS.
[IpounnmnrocTpupyiiTe IpuMepaMu.

2. Kakue cBoiicTBa OPpCICCTHBIX aPOHOB HCHOJB3YIOTCA JIA MOAABJICHUSA (I)OHa npm ux
BOCCTAaHOBJICHHUH.

3. B cTonKHOBEHUAX KaKWX MAPTOHOB poXkjaeTcs nmapa ton-kBapkoB Ha BAK u Tevatron.

Tembl 10KIJIaIOB HA CEMHUHAPAX:

1. OTkpbITHE 6030HAa XUTTCA.

2. I3mMepeHune Macchl TOM-KBapKa.

3. KBenuwmnr crpyit B Pb-Pb cTonkHoBeHMSIX.

4. TTouck HoBoit ®u3nku B pacriagax MpesieCTHBIX aJpOHOB.
5. OtkpeiTHe nenTtakBapkoB B LHCD.

4. [lepeyens THNOBLIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB!

1. Hepe‘lI/ICJ'H/ITe HU3BCCTHBIC MOJIbI pacCiialoB 06030Ha Xurrca. Kak onu PAHXKXUPYIOTCA 110 BEPOATHOCTH.

2. llepeuncnure OCHOBHBIE MPOLECCH POXKACHUS 0030Ha XHUITCa, HapHcyiTe Auarpammbl. Kak ate
IIPOLIECCHI PAHKUPYIOTCS 10 BEPOSITHOCTH.

3. IMouemy mpu 3HEpPrUU B C.I.M. ipuMepHO 2 ToB cedeHne poxkJieHHs Tap TOM-KBapKOB OOJbIIE B
MPOTOH-aHTUIPOTOHHBIX B3aUMOICHCTBUAX YeM B pp?

4. HapucyiiTe quarpaMMbl poxKJI€HHs] OQUHOYHOTO Tom-KkBapka Ha BAK.
5. Kakast ocHOBHasl CUTHATypa pOXKJICHUS YacTHIl TeMHOW MaTtepun Ha BAK.




6. Hapucyiite kak MoxeT BoIVIsiIETh event display coObITHS ¢ poskaeHreM 0030Ha XWITca MO KaHay
WW-fusion ¢ mocnemyromuM pacnajgoM 0o3ona Xwurrca Ha aa ¢orona (Ha BAK). Hapucyiite
auarpamMMy pacrnazna 6o30Ha Xurrca Ha jBa ()OTOHa.

7. OnumuTe Ha KaYECTBEHHOM YPOBHE KPHUTEPHH OTOOpa COOBITHI POXKIACHHS Mapbl TOI KBAapKOB C
MOCJIEIYIOIIMM UX pacrajoM o JenToHHoMy kaHaiy (Ha BAK).

8. OueHnTe MUHUMAJIBHYIO SHEPTHIO CTAKUBAIOIIUXCS TPOTOHOB, HEOOXOAUMYIO JUIS POXKICHUS Taphl
Ton-kBapkoB Ha bAK.

9. OnuuMTe Ka4eCTBEHHO OCHOBHBIE KPUTEPUH 0TOOpa COOBITUH C POXKACHUEM IMPENIECTHBIX aAPOHOB
Ha BAK.

10. Onumurte MeToa U3MEPeHHs Macchl Ton-kBapka Ha BAK.

[Mpumeps! OuiteTOB:

buner 1.

1. Koncpyxkius v nipuHnn padotsl yecranoBok CMS u ATLAS. TpekoBast cuctema ycranoBok CMS u
ATLAS.

2. UccnenoBanne KXJ| mpoueccoB B pp B3aumozeincTBusix. Ilpomeccsl ¢ obpazoBaHneM aIpOHHBIX
CTpYH ¢ GONBIINMH ONIEPEUHBIMHI UMITYJIbCAMHU.

buner 2.
1. Kamopumerpuueckue cucrembl yctaHoBOK CMS u ATLAS. Tpurrep m cucrema cbopa JaHHBIX
CMS.

2. [Nouck TeMHOI MaTepuu, CyliepcUMMETpUN U Apyrux siieHuit BHe CM. Curaatypsl oOpa3oBaHUsI
CYNEpCUMMETPUYHBIX dYacTull. OrpaHWveHuss Ha NapamMeTphl CyNepCHMMETPHUH, IOCTaBJICHHBIC B
skcriepumenTax bAK.

Kpurepun onennBanus
10 momHBINA OTBET HA IK3aMEHAIIMOHHBIN OWJIET U JOTOIHUTENbHBIE BOIPOCHI
9 TmonHBINA OTBET HAa SK3aMEHALMOHHBIN OMIIET U JONOJHUTEIbHBIE BOIIPOCH], BOSMOXKHBI 3aTPyIHEHUS
B OTBETE Ha JONOJIHHUTEIbHBIE BOIPOCH], CAMOCTOSITENILHO YCTPaHIEMbIE CTYICHTOM
8 TOJHBIN OTBET HA SK3aMEHALIMOHHBIA OMJIET U JOMOJHUTEIBHBIE BOIIPOCHI, BOZMOXHBI 3aTPyAHECHUS
B OTBETE Ha JOTOJIHUTEIbHBIE BOIPOCHI
7  BO3MOXHBI 3aTPyJHEHHS] B OTBETE Ha BOIIPOCH HK3aMEHAI[MOHHOTO OMJIETa, yCTpaHsAeMble MOCIe
MOJCKAa3KX MpenoaaBaTeis
6 BO3MOXHBI 3aTPyAHEHHUSI B OTBETE HA BOIPOCHI 3K3aMEHALMOHHOTO OWJIeTa, yCTpaHseMbIe MOCie
HECKOJIBKUX TOJICKa30K MpenoiaBaresis
5 3aTpynHEeHHus B OTBETE HAa BOIPOCHI IK3aMEHAIIMOHHOTO OMJIeTa, yCTpaHsIeMble TOJIBKO C Cephe3HOI
MOMOILBIO TIPENoaBaTeis
4 3arpynHEHHs B OTBETE Ha BOIPOCHI 3K3aMEHALIMOHHOTO OMIIeTa, yCTpaHsIeMbIe TOJIBKO C CEPbE3HOM
MIOMOIIBIO TIPEIIOo/IaBaTelis; HECIIOCOOHOCTh OTBETUTD Ha JONOJHUTEIBHBINA BOIIPOC 10 APYTrOi Teme
3 HecnocoOHOCTh OTBETHTh Ha BOINPOCHI OMiIeTa, OFHAKO OTBET Ha JOMOJIHUTENbHBIE BOIPOCHI U3
CIHCKA SK3aMEHAIIMOHHBIX
2 HECnocoOHOCTb OTBETHTHb Ha BONPOCHl OWJIETa M Ha JAONOJIHUTEIBHBIE BOMPOCH M3 CIIHCKA
9K3aMEHAIIMOHHBIX
1 HecmocoOHOCTH OTBETUTH Ha BONPOCH! OmiieTa M Ha 000 JOMOIHUTENbHBINH BOIIPOCH! U3 CIIHUCKA
9K3aMEHAIIMOHHBIX

5. MeTonuueckne MaTepuaJIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[Ipu mpoBeeHNHN YCTHOTO SK3aMeHa 00ydaroieMycs IpeocTaBisieTcs 1 yac BpeMeH! Ha IOATOTOBKY.
Ompoc ofyuatomerocs 1o OujeTy Ha YCTHOM SK3aMEHE He [OJDKeH IPEBBINATh IBYX
ACTPOHOMMUYECKHX YacOB.

Bo Bpems mpoBezneHust 3k3amMeHa 00ydaroliumecss MOTYT IOJIb30BaThCsl MPOrPaMMON AMCLUIUIMHBL, a
TaKKe 000 JINTEpaTypoil U BEIYUCIUTEILHOW TEXHUKOH.



