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AHHOTANMA

B kypce paccmaTpuBaroTcsi KOHCTPYKUUMS U IpuHIUN paboTel skcriepumentoB CMS, ATLAS, LHCb, ALICE
Ha bomemom Anponnom Komnaiinepe (BAK), ux ocoGeHHOCTH B cBeTe 3asBICHHBIX (U3MYECKHX IENICH.
Jlanee, OCHOBHOE BHUMAaHHUE YIEINseTcs 0OCYKICHHUIO TIOMyYeHHBIX pe3ynbratoB Ha BAK: oTkpeiTHe 6030HA
Xurrca ¥ U3MEPEHUIO €ro MapaMeTpoB, U3MEPEeHHE XapaKTePHCTHK MPOIECCOB POXKIACHUS 0030Ha XwWrITca,
HU3MEPEHUE XapaKTEPUCTUK MPOLECCOB ¢ yuactueM W+- 1 Z 0030HOB, MOMCK YaCTHIl M MPOLIECCOB BHE PAMOK
CranmaptHoii Mognenu (CcymepcMMMETpHUss M TeMHas Marepusi), (U3WKa TSHKEIbIX KBapKoB, (H3MKAa B
MOH-MOHHBIX U MOH-TIPOTOHHBIX B3aMMOACUCTBHAX. Ha mpuMepax 3TUX pe3ylbTaToB MMOKA3bIBACTCS JIOTUKA U
METOJIbI aHAJIN3a JaHHBIX B dKcliepuMenTax Ha bAK.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

JlaHHBII KypC 3HAKOMHUT CTYICHTa C OCHOBHBIMH pe3ylbTaTaMH 3KCHEPUMEHTOB Ha bojbmiom
Anponnom Komnaiinepe (BAK) CMS, ATLAS, LHCb u ALICE. Taxxe, Kypc MO3BOJISIET CTYyACHTY
MOHATH COBPEMEHHbIE SKCIIEPUMEHTAIbHBIE METOIbI, JIEXKAII[FEe B OCHOBE TOJIyYCHHUS 3TUX PE3y/IbTaTOB.
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 CTpaTeruto JOCTHKEHUS
YK-1 Croco6eH oCyeCcTBISATh KpUTHUECKUN  |TTOCTaBIEHHOW eI KaK  TOCJeJ0BaTeIbHOCTh — IIaroB,
aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE NpEeNBHUIA PE3YNbTaT KaXkIOr0 W3 HUX W OLIEHHWBAs HX
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh BIMSIHUE  HAa  BHEIIHEE  OKPY)XEHHE  IUIaHUpyeMOM
CTPATETrHIO NECHCTBUN JEATEIBHOCTH M Ha B3aUMOOTHOIIEHUS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOJIEMBI,
Lenb, 3aJaud, AakTyaJlbHOCTb, 3HAUYUMOCTb (Hay4dHYIO,
MPaKTUYECKYI0, METOANYECKYIO U MHYIO0 B 3aBUCHMOCTH OT
TUIIA TIPOEKTa), OXHUIAEMbIE PpE3yJIbTaTbl U BO3MOXKHBIE
VK-2 CriocoGeH ynpasiisaTh IPOEKTOM Ha BCeX | CPEPhI MX NPUMECHEHUS

JTanax €ro peajn3aluu YK-2.2 Crocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTY U IUIAHUPOBATh [10CJIEJ0BATENbHOCTD 11aroB
Ul JOCTIDKEHHMsT JaHHOro pesyisrara. Dopmupyer
IIaH-rpadyK peanu3aluy MpoeKTa B LEJIOM U 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,
pacrpenessiTh MOpy4YEeHUs YieHaM KOMaHJIbI, OpPraHu30BaTh
00CyXJIeHUE pa3HBIX UJICH 1 MHEHUI

OIIK-1.1 3HaeT W cHocoOGH  WCIONb30BaTh B
npo(eCCUOHANBHON  JIEATENBPHOCTH  (yHJAaMEHTAIIbHBIC
HAy4HbIC 3HAHUS B 00JaCTH (U3NKO-MATEMATHICCKUX HAyK

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIIK-1.2 CrnocobeH 0600marh U KPUTHYECKH OIICHUBATH
Hay4YHBIX 3HAHUH B 00JacTu OIBIT M PEe3yJbTaThl HAYYHBIX HCCIICJOBaHUI B 00IacTu
(HU3MKO-MaTEMaTHYECKUX HAyK npo(heCCHOHATBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MEeXANCLIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHuK ¥ (U3UKH U CHOCOOCH HMX MPHMEHSTH IPH
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 NmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 3HaHUS B o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HayK JUIS PEIICHUS IOCTaBICHHOM
3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBaHO BBIOMpATh CIIOCOO
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
KOJUIEKTUBOM B  cdepe cBoeil  mpodeccHoHaTbHOU
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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIAThH
nHpopMaIrio 00 akTyaJlbHBIX pe3yJabTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJaCTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

[MK-1.3 CnocobeH NpUMEHATh TeopeThdueckne W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHNN K KOHKPETHON

HOBBIC HAY4YHBIC PE3YJIBTAThI Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

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

B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI

3HATB!
Conepxanue mpenMera Kypca  «OKCHEpUMEHTBI Ha  KoJulaiiiepax»,  COOTBET "CTBYIOLIYIO
TEPMUHOJIOTHIO U TOHATHHHBIN anmapar. 3HaTh JOTMKY M METObI MOTYYEHHS OCHOBHBIX PE3YyJIbTaToB
Ha BAK.

YMETb:
HUHTEPIPETUPOBATh IKCIIEPUMEHTAIbHbIE PE3YJIbTaThl, oTy4aeMblil Ha BAK.

BJIaJIETh:

OCHOBHBIMH METOJAaMH HM3MEPEHUSI XapaKTepUCTUK 0030HOB Xurrca, W+-, Z, moucka 4acTul TEMHOM
MaTepud U CYyIEpCUMMETPHUYHBIX YAcTHIl, a TAKXKE BOCCTAHOBJIEHUS OYapOBAHHBIX U IIPEIECTHBIX
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 Uccnenosanme KXJ[ mpoueccoB B pp ) ’ 3
B3aMMOJICHCTBHSIX
Vi =

6 OHCK TEMHOU 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
Henenst 1. Kouctpykmwst u npunnun paborsl ycranoBok CMS um ATLAS. TpekoBas cucrema
ycranoBok CMS u ATLAS. Kanopumerpudeckue cuctemsl yctaHoBok CMS u ATLAS.
Henens 2. Tpurrep u cucrema coopa nanasix CMS. OcHoBHbIe ocobeHHOCTH ycTanoBOK LHCb u
ALICE.
2. Ilouck u uccnenoBanue cBoicTB 0030Ha Xurrca
Henens 3. OtkpeiTne 0030Ha Xwurrca. 3aBUCMMOCTh CEYEHHsSI IPOIECCOB 0Opa3oBaHusi 0030HA

Xwurrca B pPp B3aI/IMO)IeI\/’ICTBI/I$IX OT €0 MaCChI.
HGI[CJ'ISI 4. BepOSITHOCTI/I pacmaioB 0030Ha Xwurrca mo Pa3IMYHBIM KaHAJIaM. I/IsMepeHHe MacCChbl 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

Henenst 12. CurHarypsl 00pa3oBaHusi CyepCUMMETPUYHBIX YacTull. OrpaHUueHUs Ha MapaMeTpbl
CYNIEpCUMMETPHH, ITOCTaBJICHHBIE B dkcnepumenTax bAK.




Henens 13. Curnarypsl 00pa3oBaHus 4acTUI TeMHOM Marepun. OTpaHrUYeHHs Ha TTapaMeTPhl YacTHUI]
TEeMHOM MaTepuu, NOCTaBJICHHbIE B 3KcniepuMenTax BAK.

7. UccnenoBanue Pb-Pb u Pb-p B3aumoneicTauii

Henens 14. OOmue xapaktepuctuku mporeccoB PbPb cronknosenuit ma BAK. H3mepenwme
npuienbHoTo apamerpa aist PbPb cronknoenuii Ha BAK. M3Mepenne KOIEKTUBHBIX MapaMeTpoB
s PbPb cronknosennit Ha BAK. O6pa3oBanue agponnsix ctpyii B PbPb cronknoBenusx na BAK.
O0pa3zoBaHue TsOKeNbIX KBapkoHHeB B PbPb cronknoBennsix Ha BAK.

8. MccnenoBanust 1o (pU3UKE TSHKEIIBIX KBAPKOB

Henens 15. O030p pesynbraroB sxcniepuMenToB Ha BAK 10 n3ydeHuto o4apoBaHHBIX U MPEJIECTHBIX
aapoHoB. Ilouck Hopoit ®u3uku B pacmagax TSXKeNbIX aIpoHOB. CIEKTPOCKOMHS TSHKEIBIX
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, M3y4yalOM{ AWCUUIUIMHY, NOJDKEH C OJHOW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.



B pe3yabTaTe U3YyUCHHUA AUCHUIUIMHBI CTYACHT AOJIKCH 3HAaThb OCHOBHBIC ONPEACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCIICHUS PA3JIMYHBIX 3a/a4.

VYenemHoe  OCBOEHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW paldoThl  CTy[JeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosTeNbHAs padoTa BKIFOYAET B ceOsl:
— YTEHHUE PEKOMEH/I0BaHHOM JINTEPATyPBbI;

— TpopaboTKy y4eOHOro MaTepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX [UIS
CaMOCTOSITENBHOTO U3yUEHUS;

— pelIeHuE 3a/1a4, MPEAJIaraéMbIX CTYJICHTaM Ha JIEKIUAX U NPAKTUUCCKUX 3aHSATHUAX;
— IIpu HEOOXOTUMOCTH TIOATOTOBKY K MPAKTUYECKUM 3aHIATHIM, SK3aMEHY.

[Tokazarenem BiajgeHUs MaTepUaoOM CIIY>)KHT YMEHHE permiarh 3amaun. s GopmupoBaHUS yMEHHUS
MPUMEHSThH 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOAMMO peliaTh Kak MOXKHO OOJIbIIe 3a/1ad.

BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAETBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamiaTrhCsi 3a KOHCYJABTAIUSMH K
JIEKTOPY WJIM MPENOJABATENI0, BEAYIIEMY NPAKTUUECKUE 3aHATHUA.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33/1a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSITHH.



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

®dusrex-KiIacTep akaJIeMUUeCKOl 1 HayqHOU Kapbepbl (DyHIamMeHTanbHbIe
B3aUMOJICHCTBHS U (PU3UKA IIEMEHTAPHBIX YACTHIIL)

Kypc: 1
KBaJIMpUKALUS: MarucTp

CemecTp, (hOpMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: P.H. YuctoB, kana. ¢pus.-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 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyet B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBATh MOCIEJ0BAaTEIbHOCTD IIAroB
0 JOCTWXKEGHUS  JaHHOro  pesynerara. ®Dopmupyer
IIaH-TpaduK peayin3alud MpoeKTa B 1eJOM H  IUIaH
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 HOpy4YeHUsl YiIeHaM KOMaH[bl, OpraHU30BaTh
00CyXJIeHUE pa3HbIX UICH 1 MHEHUI

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

OIIK-1.1 3HaeTr W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW ~ NIeATeNhbHOCTH  (PyHITaMEHTabHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Crmocoben 00001maTe ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-1.3 [NornMaeT MeXIUCIUTLITMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTHuKH ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
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 NmeeT npeacTaBIeHUE O COBPEMEHHOM COCTOSTHUHU
WCCIIC/IOBAaHUI B paMKax TeMaTW4YecKoil obmactu cBoei
npodecCuoOHaTbHON e TEIHHOCTH

OIIK-2.3 Brnameer mnpodeccHOHANLHOW TEPMUHOIOTHEH,
UCHOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHUYECKON
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M IMHCbMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HAyYHOW ACSTEIBHOCTH 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 CriocobeH TpUMEHSTh 3HaHWS B 0O0NacTH
(U3UKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1auy, (POPMYJIHPOBAHUS BBHIBOJOB M OLIEHKH MOJYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHpPOBAaHO BBIOMpATh CIIOCOO
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 cBoel  mpodeccrnoHanbHON
JEATEIIbHOCTH

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyal bHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH




M3y4acMbIX SBJICHUH U MPOLECCoB, CUCTEMHO  |[TK-1.3 CrocobGeH NPUMEHSATh TEOPETHYECKHEe W (W)
AHAJIM3UPOBATh HAYYHBIC Hp06J'IeMI>I, noJIy4darb OKCIICPUMCHTAJIbHBIC MCTOABI I/ICCJ‘IG,I[OBaHI/Iﬁ K KOHKpCTHOf?I
HOBBIC HAYyYHBIC PE3YJIbTAThI HayIIHOP'I 3a1a4ye u HUHTCPHPETUPOBATH IOJIYUCHHBIC
pe3ynbTaThl

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

3HAThb:

Conepkanue  mpeaMeTa Kypca  «OKCIEpUMEHTHl Ha  KOJUIAliepax»,  COOTBET "CTBYIOLLYIO

TEPMUHOJIOTHIO M TIOHATHIHBIN anmapar. 3HaTh JOTMKY M METOJbI MOJYYCHHUS OCHOBHBIX PE3yJIBTaTOB
Ha BAK.

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

OCHOBHBIMH METOJAaMH HM3MEPEHUSI XapaKTepUCTUK 0030HOB Xurrca, W+-, Z, moucka 4acTul TEMHOM
MaTepud U CYyIEpCUMMETPHUYHBIX YAacTHIl, a TAKXKE BOCCTAHOBJIEHUS OYapOBAHHBIX U IIPEIECTHBIX
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. OObsicHUTE TpUYHMHY NoAaBieHHs BbIxona Y (2, 3S) mo cpaBHenuio ¢ BeixomoM Y(1S) B Pb-Pb
cTosikHOBeHUs1X Ha BAK.

3. O6wsicaute TepMuH pile-up.

[Ipumeps! 3a7a4 U3 JOMAIIIHETO 3aJaHUS:

1. OObscHUTE TIPUYHMHY CO3JIaHHs TPUTTEPOB IMEPBOTO W BHICIIETO YPOBHS B 3Kcmepumente 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 KOHTPOJIbBHBIX BOIIPOCOB
1. Hepe‘lI/ICJ'H/ITe HU3BCCTHBIC MOJbI pacCiialoB 06030Ha Xurrca. Kak onu PAHXKXUPYIOTCA 110 BEPOATHOCTH.

2. Ilepeuncanre OCHOBHBIE MPOLECCH POXICHUS 0030Ha XUrTca, HapHCylTe auarpammbl. Kak atm
MPOLIECCHI PAHKUPYIOTCS 110 BEPOSITHOCTH.

3. Tlouemy npu SHeprum B C.I.M. puMepHO 2 TAB cedeHne poxkIeHUs Map TOM-KBApKOB OOIbIIE B
MPOTOH-aHTUIPOTOHHBIX B3aUMOICHCTBUAX YeM B pp?

4. Hapucylite auarpamMmsl pOKIE€HUS OAUHOYHOTO ToM-KBapka Ha bAK.
5. Kakast ocHOBHasl CUTHATypa pOXKJICHUS YacTHIl TeMHOW MaTtepun Ha BAK.

[Ipumeps! KOHTPOIBHBIX 3aJaHUM



1. Hapucyiite kak MoxeT BbIIsAETh event display coObiTusi ¢ poxkaeHreM 0030Ha XHITCa Mo KaHaiIy
WW-fusion ¢ mocneayrommM pacnagoMm 6o3ona Xwurrca Ha gBa (oroHa (ma BAK). Hapucyiite
auarpamMMy pacrnazna 6o30Ha Xurrca Ha jBa ()OTOHa.

2. OnumuTe HAa Ka4eCTBEHHOM YPOBHE KpPHTEpPHH OTOOpa COOBITHI POXKIEHHS Mapbl TON KBAapKOB C
MOCJIEIYIOIIMM UX pacrajoM o JenToHHoMy kaHaiy (Ha BAK).

3. Ouennre MUHUMAJIBHYIO SHEPTHIO CTAIKHBAIOIINXCS IPOTOHOB, HEOOXOANMYIO ISl POXKACHHS TTaphI
Ton-kBapkoB Ha bAK.

4. OnummTe KaueCTBEHHO OCHOBHBIC KPUTEPUHU OTOOpA COOBITHI C POXKICHHEM MPEJICCTHRIX aJpOHOB
Ha BAK.

5. OnummTe MeTo U3MEpeHus Macchl Ton-kBapka Ha BAK.

[TpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
buner 1.

1. Koncrpyxkius u npunmui padotsl ycranoBok CMS u ATLAS. Tpekosast cuctema ycraHoBok CMS u
ATLAS.

2. Uccnenosanne KXJI mponeccoB B pp B3ammoneicTBusx. IIpouecchl ¢ 00pa3oBaHuEM aIpOHHBIX
CTpY# ¢ GONBIINMH MONIEPEUHBIMH UMITYJIbCAMHU.

buner 2.

1. Kanmopumerpuueckue cucrembl yctaHoBOK CMS u ATLAS. Tpurrep u cucrema cOopa JaHHBIX
CMS.

2. IMonck TeMHOW MaTepuH, CyepcCHMMETpHUU W Apyrux siBieHuid BHe CM. CurHarypsl oOpa3zoBaHus
CYNEpCUMMETPUYHBIX dYacTull. OrpaHWveHuss Ha MapaMeTphl CyNepCHMMETPHH, MOCTaBJICHHBIC B
skcniepumenTax bAK.

Bbuner 3.

1. OtkpbiTHE 6030HAa XUrrca. 3aBUCUMOCTb CEUEHHsI MPOIEeccoB o0pa3oBaHus 0o30Ha XwWITCa B pp
B3aUMOJICHCTBUSX OT €T0 MACCHI.

2. CurHarypbl 00pa3oBaHMs YacTHL TeMHOW Marepuu. OrpaHWYeHUs] HA MapaMeTpbl YacTHUI] TEMHOM
MaTepuu, IoCTaBlIeHHbIe B akcriepumeHTax bAK.

buner 4.

1. O6mme xapakrepuctuku mnporieccoB PbPb cromkHoBenmit Ha BAK. M3mepeHue mNpuIenbHOTO
napamerpa st PbPb cronknoBenmii Ha BAK. M3mepenue KOUIEKTHBHBIX TapameTpoB Juisi  PbPb
cronkHoBeHUH Ha BAK.

2. ITouck HoBoit @u3uku B pacnajgax TSDKEJbIX aIpOHOB.

burer 5.
1. CieKTpOCKOMH S TSKENBIX aJpOHOB: KJIacCHUecKasi i MHOTOKBAapKOBas.
2. IIpomeccrl ¢ 00pa3oBaHUEM OIMHOYHOTO TOTI-KBapKa.

Kputepun onennBanus
10 monHBIN OTBET HA IK3aMEHALIMOHHBIN OMJIET U JONOJHUTEIbHbBIE BOIPOCHI
O mMONHBINA OTBET HA PK3aMEHALMOHHBIN OWJIET U JOMOJHUTEIbHBIE BOIIPOCHI, BOZMOXHBI 3aTPyAHECHUS
B OTBETE Ha JOIOJIHUTENIbHbIE BOIIPOCHI, CAMOCTOSITEILHO YCTPaHIEMbIE CTYICHTOM
8 TONHBIN OTBET HA 3K3aMEHALMOHHBIN OMJIET U IOTIOJHUTENILHBIE BOIPOCHI, BO3MOKHBI 3aTPYIHEHUS
B OTBETE HA JONOJIHHUTEIbHBIE BOIPOCH
7  BO3MOXHBI 3aTPyJHEHHS B OTBETE HA BOMPOCHI SK3aMEHAIIMOHHOTO OMIIeTa, yCTpaHAEMBIE MOCIe
MOJICKAa3KHU IIperoaaBaTelis
6 BO3MOXHBI 3aTPYJHEHHUS B OTBETE€ Ha BONPOCHI 3K3aMEHALIMOHHOTO Omiera, yCTpaHseMble Mocie
HECKOJIBKUX MOACKA30K MPEToJaBaTes
5 3arpyIHEHHs B OTBETE Ha BOIIPOCHI IK3aMEHALIMOHHOTO OWJIETa, YCTpaHsEMble TOJIBKO C CEPhE3HOM
[IOMOILBIO IIPENOoaBaTelis
4 3arpyAHEHHs B OTBETE Ha BONPOCHI K3aMEHAIIMOHHOTO OMJIeTa, yCTpaHsIeMble TOJIBKO C Cepbe3HON
MOMOILBIO NIPEMOJAaBaTeNs; HECIOCOOHOCTh OTBETUTH Ha JOMOJHUTEIBHBIN BOIIPOC 10 APYToil TeMe



3 HecrmocoOHOCTh OTBETHTH HAa BOIPOCH! OHMJIETa, OJHAKO OTBET HA JIOMOJHHUTEIBHBIC BOMPOCH! U3
CIIMCKA K3aMEHaMOHHBIX

2 HecmocoOHOCTh OTBETUTh Ha BOMPOCHI OWJieTa M Ha JONOJIHUTENBHBIE BOIPOCH M3 CIHUCKA
9K3aMEHallMOHHbIX

1 HecmocoOGHOCTH OTBETUTH HA BOMPOCHI OmiieTa M Ha JI000H IOMONHUTEIbHBIA BOMPOCHI U3 CIHCKA
9K3aMEHAIIMOHHBIX

5. MeTonuueckune MaTepuajbl, onpeaeasonie NPpoueaypsl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu mpoBeseHNHN YCTHOTO 9K3aMeHa 00y4aroIeMycsi IpeAocTaBiseTcsl 1 yac BpeMEeH! Ha MOATOTOBKY.
Ompoc ofyuatomerocss Mo Oujery Ha YCTHOM OJK3aMEHE HE JO/DKEH TMPEBBbINIATh JIBYX
ACTPOHOMMYECKHX YacOB.

Bo Bpems mpoBeaeHusi sx3ameHa 0OydarolMecs MOTYT IOJb30BaThCSl MPOTPaMMOM JHUCLUILIUHBI, a
TaKKe 000 JINTEpaTypoil U BEIYUCIUTEILHOW TEXHUKOH.



