degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: Tsxenble aApoHbI
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuTOpHBIX 4acoB: 45 BCETO, B TOM YHCIIE:
nexuun: 30 gac.
ceMuHapsl: 15 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy cocrasuin: I1.H. ITaxnoB., a-p ¢pus.-mar. HayK

[Iporpamma obcyxnena Ha 3acegannn Ousrex-kinacrepa akageMuueckon 1 HayuHoil kapeepbl 01.04.2024



AHHOTANMA

Kypc sBasercs HadanoMm Kypca Mo 0030py 3KCHEPHUMEHTAIbHBIX pEe3ylbTaTOB, IMOCIYXHBIIMX OCHOBOH
CO3/1aHHS COBPEMEHHOW TEOPHM DJIEMEHTAPHBIX YacTUL. B Xoze Kypca ciaylaTeau 3HAKOMSTCS ¢ BOIIPOCOM
MOCTPOCHUSI TEOPUH CJIA0O0T0 M CHIIBHBIX B3aWMOJAEHCTBHUN M CTPYKTYPbl MaTe€pHH, BBIICHEHHS CTPYKTYpBI
TOKOB M HMJEH MEPEHOCUYHUKOB B3auMoaencTus. [anee OynyT paccMOTpeHbl SKCIIEPUMEHTHI, TOATBEPAUBIINE
cnpaBeanuBocTh CTaHIapTHOM MOJEINH, a TAaKXKe IPUBEALIME K €€ JOIOJHEHHUIO 10 COBPEMEHHOI'O YPOBHS.
Kpome Toro, Gompmiasi yacTh Kypca HMOCBSILIEHA COBPEMEHHBIM 3KCIIEPUMEHTaM, HalpaBICHHBIM Ha MOMCK
HOBBIX yacTull 1 3¢¢exToB 3a npeaenamu CTaHAApTHON MOJIEIH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

JlaHHBIN KypcC 3HAKOMHT CTYAEHTa C OCHOBHBIMH JKCIIEPUMEHTAJIBHBIMU OTKPBITHSIMHU, CO3IABIINMH
OCHOBY COBPEMEHHOH TEOPHH JJIEMEHTAPHBIX YacCTHUI, a TaKXKe JKCIIEPUMEHTAMH, HAIeJICHHBIMU Ha
JTOCKOHAJIBHYIO IIPOBEPKY CYIIECTBYIOIIEH U MOUCK nocienytomeil Teopun. OH co31aeT HeOOXOIUMYIO
0azy Ui QOpMHUPOBaHUS 3HAHUI MO JKCIEPUMEHTAILHOW (U3UKE BBICOKUX JSHEPTUil, BaKHEHIINX
IKCIIEPUMEHTAX B ATOW OOJIACTH, U JIOTHKE CO3JaHMsl TEOPHU HA OCHOBE SKCIECPHUMEHTAIBHBIX 3HAHUM,
00 ycTpoiicTBe M paboTe OCHOBHBIX 3KCIIEPUMEHTAIIBHBIX YCTAHOBOK.

3agauu AU CHUIIHHBI

- (opMupoBaHHe 3HAHWH TIO WCTOPUU U JIOTHKE mocTpoeHus CTaHAapTHOM MOJENM Ha OCHOBE
AKCIIEPUMEHTAIBHBIX OTKPBHITUN XX BeKa;

- (I)OpMI/IpOBaHI/Ie 3HAHUH 10 COBpeMeHHOfI (I)I/ISI/IKG apoMaTtoB U 3KCIICPUMCHTAM B JTOH 06J'I.':1CTI/I;

- (opMupoBaHHE 3HAHHUM 1O OCHOBHBIM pE3yJbTaTaM,

INOJIYYCHHBIM B O3KCIOCPUMEHTAX II0

npeun3noHHoil nposepku CranpaptHoit monenu (LEP, B-daOpuku, jgenTtoHHBIE SKCIEPUMEHTBHI) U

MOMCKY HOBOW (DPM3HKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETCHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM EATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBHOTO  pPa3BUTHS,  ONpEACsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATEILHOCTH, COOTHOCHT IIEJH,
CHOCOOBI W CPEJCTBA BBITIONHEHUS JIEATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

pe3yabTaramMu
OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW  NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Crmocoben 00001maTs ¥ KPUTHYECKH OILCHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBaHUII B 00JacTH
mpoheCCUOHATBHOM IEATEILHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[IK-1 CnocoGen ctaBuTh, hOpMann30BHIBATH U
pemIarh 3aJa4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.3 CrmocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [MK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHUS CaMOCTOSITENIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

[IK-3.1 Ilonumaer npuHOUNBI pPabOTHl HCHOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢ NPUKITAHBIX TIPOTPAMM)

MCCIIEIOBATEICKUM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

[K-3.2 Criocoben MIPOBOJINUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIIOIB30BAHHEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBAaTH TOYHOCTh IOJyYEHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

3. IlepeyeHb MIIAHMPYEMBIX Pe3yJIbTATOB 00y4YeHHS 110 AMCHUILINHE (MOAYJII0)

B pesynbTrare 0cBOGHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HaTh:
coziep>kaHue npeamera Kypea «Tspkesble aapoHbD», COOTBETCTBYIOLLYIO TEPMUHOJIOIMIO U ITOHSATUHHBIN
anmapar. OCHOBHBIE SKCHEPUMEHTHl B (M3MKE 4YacTUL, IOCIYKMBIUIHE PAa3BUTUIO TEOPHUH, HX
MOTHBHPOBKY, TIOCTAHOBKY, METOAUKY 00paOOTKM JaHHBIX, Pe3ylbTaThl U UX MHTepnperanuio. Mmers
npeacTaBieHre 00 UICTOPUH U JIOTHKH [TOCTAHOBKU 3KCIIEPHUMEHTOB.

YMETB:
WHTEPIPETUPOBATh OSKCIEPUMEHTAIbHBIE pE3ynbTarbl B 001acTh (DU3MKH CJIadoro M CHIIBHOTO
B3aUMOJICHCTBUN, TSDKEIBIX KBAapKOB, HHTEPIPETUPOBATH OKCIEPUMEHTAIbHBIE  PE3YJbTATHL,
nonyyeHHbix Ha LEP, B-¢gabpukax, Apyrux 5KCIEPUMEHTOB NpPU MPOMEXYTOUHBIX JHEPTHUAX
(CPLEAR, kTeV, Argus, CLEO).

BJIaJIETh:
METO/IMKOW aHalln3a JaHHBIX, HAOMPAEMbIX MTPH MIPOMEKYTOUHBIX dHeprusx v LEP.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 Cnabble B3aUMOAEHCTBUSA 4 2 8
2 CubHble B3aMMOEHCTBUS 4 2 8
3 CrpaHHbIe YaCTHIIBI 4 2 8
4 CrangapTHas MOJENb 4 2 8
5 Jlenronst 4 2 8
6 KBapxonwit 2 1 4
7 Tspxensie agpoHbI 8 4 16
Nroro gacos 30 15 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 1 (Ocennuii)



1. Cna0ble B3auMOIENCTBUS

Henens 1. OrtkpeiTue beta-pacnana, onpeaencHue MpUpPOAbl U3ITyUYECHUSI B beta-pacnane, OTKPBITHE
HETIPEepBIBHOTO CIIEKTpa beta-3neKTpoHoB, Tumore3a HEHTpHHO, 4-X (DepMHUOHHBIN JarpaHXuaH
c11a00ro B3auMOACHCTBUSI.

Henmenst 2. DKcrneprMEHTHI, ONpEACTUBIINE TEH30PHYIO (BEKTOPHYIO M aKCHAJIbHYIO) CTPYKTYPY
ciabbix TOKOB. IIpocTpancTBeHHast 4eTHOCTh. OTKpBITHE HAPYLICHUS MPOCTPAHCTBEHHON YETHOCTH
B ci1a0bIxX pacmagax. V-A teopus. CoxpaHeHHs] BEKTOPHOTO TOKA.

2. CuabHbIE B3aUMOIEHCTBUS

Henena 3. 3apanmoBas HeszaBUcHMOCTb saepHbIX cuil. M3ocnun. Teopusi HOxaBbl. OTkpbiTHE
pi-me30HOB. OnpeneneHne ux CBOMCTB (CIMH, YeTHOCTB).

Hepmens 4. Kimaccupukaums wme3zonoB u  OapuonoB B SU(2) u  SU@3). Dopmyna
l'enn-Mana-Hummmkxumer. KBapku. LBert.

3. CtpaHHBIE€ YaCTHIIBI

Henens 5. 3apsimoBas wetHocTh. KO-anTu-KO-ocmmmisimun. Otkpeitue KL me3ona. Perenepanus
KS B BemectBe. JlenToHHbIE, TONYIENTOHHBIE U aAPOHHBIE paclaibl CTPAaHHBIX YacTull. OTKpBITHE
CP-napymenus B KO-me30Hax.

Henena 6. Hemnpsimoe u npsimoe CP-Hapymienue B pacnanax KO-mezonos. M3Mepenue napameTpoB

Henpssmoro CP Hapymienus, € u @, U mapaMerpa NPSIMOTO HapylmeHHs, €, B OKCIEPUMEHTaX
CPLEAR, KTeV, NA-48.

4. CranpmapTHast MOZEIb

Hepmenst 7.  OOHapyXeHHE HEHTpPaJbHBIX TOKOB B JKCHEPUMEHTAX MO PACCESHUIO HEHUTPUHO.
OOHapykeHHE MPOMEXKYTOUYHBIX BEKTOPHBIX 0030HOB B 3kcrepumeHte UA1. CaoiictBa W- u
Z-0030HOB.

Henens 8. OxcnepumenTsl Ha yckoputene LEP. M3mepenne mapamerpoB Z-6030Ha. [ToOanbHbIM
¢ut Crangapraoii monenu. [lonck xurrcoBckoro 0o30Ha W SiBIEHUH 3a npenenamu CraHIapTHOR
Mounenu B skcniepumenTax Ha LEP.

5. JlenToHBI

Henenst 9. AHOManbHBIH MarHUTHBI MOMEHT MIOOHA. BbIUnciieHne aieKkTpocnadbix MONpaBoK K g
MIOOHA. DKCIIEPUMEHTAIBHOE OIPECIICHUE CHIIBHBIX TOMPAaBOK. DKCIEPUMEHT 10 U3MEPEHUI0 g-2
MiooHa. OOCyXJIeHHe pe3ylnbTaToB H3MepeHus. bymaymue skcnepuMmeHTsl. M3Mmepenue nmapamerpoB
Mumiens B pacniagax MrooHa. [louck pacnagoB MHOOHa ¢ HApyIIEHHEM JIENTOHHOTO YUCIIA.

Henens 10. t-nmentoH. OCHOBHBIE METOIBI, PETUCTPALMM W BBLACICHUS T-JIENTOHOB. PokneHue
T-JICNTOHOB B €+e- aHHUTWsIIMY. [IpoBepka JeNTOHHOH yHUBEPCAIIBHOCTH B paclajax T-JIEHTOHOB.
JlenToHHBIE M anpoHHBIE pacnaibl. AIPOHHBIE Paclajpl T-IENTOHA. T-HEUTPUHO. BepxHuil npenen
Ha ero Maccy.

6. KBapxonwuit

Henens 11. DxcnepumenTsl, uccnenoBasiure J/y u Y-pe3oHancsl. M3MepeHue Macchl, 31eKTPOHHOM
U [OJIHON HIMPHUH pe3oHaHcoB. CHIEKTPOCKOIUS U pacnabl TSHKEIOro KBapkoHus. HoBble Me30HBI €O
CKpBITBIM o4apoBanueM (X, Y, Z u ap.).

7. Tsoxensle aapOHbI

Henens 12. OuapoBaHHBIE apOHBI, OCHOBHBIE U BO30Y>KJICHHbIE COCTOSIHUS. J{narpaMmsl pacnaios.
N3mepeHue BpeMEH KU3HU O4apOBaHHBIX aipoHOB JlenToHHBIE pacnaipl D-Me30HOB, onpeneieHue
KOHCTAHT pacniazaa. [lomynentoHHble U aApOHHBIE pacnanbl. M3MepeHust aOCOMOTHBIX BEPOSITHOCTEH
pacmaznoB D-Me30HOB.



Henena 13. B-me30HBI, OCHOBHBIE COCTOSHUSL U cocTostHUS ¢ L=1. M3mepenuss macchbl, BpeMeHHU
xu3Hu. llomynentonnele u angponHble pacnaabl B-mezonoB. M3mepenne snementoB Veb u Vub.
Mertonbpl HENMONHOTO BOCCTAaHOBJIEHUsI B-me3ona. M3yuenue pacnagoB B-mMe30HOB, naymmx uepes
MUHTBUHHBIC AUarpaMMbl. bapruonsl, cogepxariue b-KBapk.

Henens 14. CwmemmBanue B cucreMe HeWTpalbHbIX B-me30HOB u Bs-meszonoB. M3yuenue
ocUMJUIALMHI Ha et+e- MamuHax B 00macté Y (4S) 1 npu BBICOKUX SHEPTHUsIX; HA aJPOHHBIX MAIIUHAX.
CP-napymenue B B-me3zonax. Tpeyronpauk yaurapHoctu. M3mepenue napamerpoB CKM marpuiisl.
Henenst 15. Tlomck HoBoi#t ¢usumku B pacnagax B-me3oHoB. Byaymime SkcriepuMEHTH U HX
YyBCTBUTENHLHOCTH K HoBol (husuke. O0630p Kypca.

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

VYuebHas ayquTopusi, 10CKa, MEIUAIIPOEKTOP, IKPaH.
6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

OcHoBHas nuTeparypa
1. Jlenrronsr u kBapkwu [Texct] / JI. b. Oxynb .— 7-e w3n. — [Hayunoe uzn.] — M. : JEHAHJL, 2015
—352c.
2. DnemeHTapHble YacTullbl u cummetpuu [ Texct] / JI. Paiinep ; ep. ¢ anmi. mox pen. b. M.
Bapbammosa - M.Hayka, 1983
3. Particle Data Group 2012, reviews, mathematical tools, chapters: “Mesons”, “Quarks”,
“Leptons”,”Gauge and Higgs bosons”.

JlomomHUTEIbHAS IUTEpaTypa
1. C. B. CemenoB, ®u3nka ouapoBaHHEIX afpoHoB, YDOH T.169, Ne.9 937 (1999).
2. I'B. ITaxnoga, [1.H. [Taxnos, C.U. Diinensman, Dx3otudeckuii uapmonuii, YOH T. 180 225 (2010).
3. A.E. bongaps, I1.H. ITaxnos, A.O. [lonyskros, Habnroneane CP-Hapymenue B pacnagax
B-me3onoB, YOH 1. 177 697 (2007).

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

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

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexiuoHHbBIX 3aHATHIX UCTIONB3YIOTCSA MYJIBTUMEIUITHBIE TEXHOIOTUH, BKITIOYas IEMOHCTPALIUIO
Npe3eHTAlUN.

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

CTyneHT, W3y4arouuii IUCHUIUIMHY, JOJDKEH C OIHOW CTOPOHBI, OBJIAJETh OOLIMM ITOHATUHHBIM
anmnaparoM, a ¢ APyroi CTOPOHBI, JOJKEH HAYYUThCS IIPUMEHSATH TEOPETUUECKHE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus: AUCUUILIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC ONPEICICHHS IMCLMILUINHEL,
YMETh MPUMEHSTh TTOJTyYSHHBIC 3HAHUS JUTS PEIICHUS Pa3IUYHBIX 3a7ad.

VYenemHoe  OCBOeHHE Kypca TpeOyeT HanmpsHKEHHOW CaMOCTOSTENbHOW palboThl CTy[JeHTa B
COOTBETCTBHUU C JJAHHBIMH B pabodeii mporpamme. CamocTosiTeNbHas padoTa BKIFOYAET B ceOsl:

— YTEHHE PEKOMEH/I0BaHHOM JINTEPATYPBbI;

— npopaboTKy y4eOHOro Marepuaja, IOArOTOBKY OTBETOB Ha BONPOCHI, INPEAHA3HAYCHHBIX IS
CaMOCTOSITEIIbHOTO H3yUCHHS;

— peleHune 3a1a4, NpeaiaraéMbIX CTYJICHTaM Ha JICKIUAX U PAKTHYCCKUX 3aHATHSIX;

— IPH HEOOXOAUMOCTH MOJATOTOBKY K PAKTHYECKHM 3aHATHSM, KOJUIOKBUYMaM, YK3aMEHY.



ITokazareneM BiQAEHUS MaTepUaIoOM CIYXKHUT yMEHHE pemars 3aaadu. Jns GpopMHpOBaHHS yMEHHS
MPUMEHSThH 3HAHUA Ha MPAKTHKE CTYACHTY HEOOXOAMMO pelIaTh KaKk MOXKHO OOJIbIIe 3a/1a4.

BaxxHo 1oOuThcA MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo ero 3anoMuHaHus. [Ipu
3aTPyOHCHUN H3YYCHHUS OTACIBHBIX TEM, BOIPOCOB, CIEAYEeT OOpalaTthCsi 3a KOHCYJABTALUSMH K
JIEKTOPY WJIM NIPENOiaBaTeiio, BEAYyIeMy IPaKTUUECKUE 3aHATHSL.



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 MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: I1.H. ITax7noB, 1-p ¢u3.-mat. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAYyK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 NmeeT npeacTaBieHrne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA 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 KOMMYHHUKAIUN

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl

[IK-1.3 CrocobeH mnpuUMEHATh TeopeTHyecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4HOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeIOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (pruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

IMK-3.1 Tlonmmaer npuMHOUNBI pPabOTHl HUCIOIB3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C KCIOJIb30BAHUEM HCCIICIOBATEIHCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHHA

B pPE3YIBbTATC NU3YUYCHUA JUCIIUITIIMHBL «TsKensie aJIPOHBD» O6y‘laIOI].IHI>iC5I JOJIKCH:

3HAThb:

COACPIKAHUC MIPCAMETA KypCa «Tspxennie aJIPOHBD», COOTBCTCTBYIOLIYIO TCPMHUHOJIOTUIO U MOHATUHAHBII

annapar. OCHOBHbIE 3KCIEPUMEHTHI B

¢u3MKe YacTHl, NOCIYKUBIIHE pPa3BUTHUIO TEOPUH, HUX

MOTHUBHUPOBKY, IOCTAHOBKY, MCTOAUKY 06pa6OTKI/I JAaHHBIX, PC3YJIbTAThI U UX UHTCPIIPCTALIUIO. HNmetn
peaACTaBJICHUEC 00 HUCTOPUU U JIOTUKU IMOCTAHOBKH 3KCIICPUMEHTOB.

yMeThb:

MHTEPIIPETUPOBATh SKCIEPHUMEHTAJbHbIE pe3ylbTaThl B o0OnacTh (U3MKM ciaboro MU CHIIBHOTO

B3aNMMOJICHCTBUH,  TIKEIIBIX

KBAapKOB,

HUHTCPIPCTUPOBATH OKCIICPUMCHTAJIbHBIC PE3YJIbTATHhI,

nonyyennbix Ha LEP, B-¢dabpukax, Apyrux 5SKCIIEPHUMEHTOB TP TPOMEKYTOYHBIX JHEPTHUIX

(CPLEAR, kTeV, Argus, CLEO).
BJIA/IETh:




METO/IMKOW aHalln3a JaHHBIX, HAOMPAEMbIX MTPH MIPOMEKYTOUHBIX dHeprusx v LEP.
3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BOIIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO

C 1menpl0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro MaTepuana MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeACeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

1. PB-pacnmanerl suep. IlpobGnema HecoxpaHeHHMs SHEpruu M yrioBoro momeHTa. ['mmoresa Ilaymm o
CYLIECTBOBAaHHH HEHUTPUHO.

2. Monenb uderbipexdpepmMuonHoro B3aumonehcTBust Depmu. [lpaBuma ortbopa Depmu u
I'amoBa-Teiinepa. JlopeHmoBa CTpPyKTypa 4eTHIPEX()EpMHOHHOTO B3aMMOICHCTBHS. ODKCHEPUMEHTHI,
MIOJITBEP K IAI0IIME TOMUHUPOBaHUE V 1 A B3aUMOJIEHCTBUH.

3. IIpoctpancTBeHHas yeTHOCTh. AHanu3 JlanuiioM 4eTHOCTH B pacmaiax 3apsHKeHHOrO KaoHa Ha 2 U
3 m-me3oHa. ['mnore3a Jlu u Snra o HecoxpaneHun P-uetHocTn B cnaObix pacmanax. OnbeiT By.
l'umore3a o neBocHMpPanbHOCTH HEUTPUHO. DKCIEPUMEHTHI, MOATBEPKAAIONINE 3Ty THIOTE3y. V-A
CTpyKTypa ciadoro B3aumoaeicTsus. Exnnoe ciaboe B3anmoneiicrsue. CoxpaHeHHE BEKTOPHOTO TOKA.
4. Cunbnoe B3aumopeiictBue. @Dopmyna lemn-Mana Humwmkumsl. ®OeHOMEHONIOTHYECKast
knaccudukanus me3onoB u 6apruonoB B SU(2) u SU(3). Keapku. [seT.

5. OTKpbITHE CTpPaHHBIX YaCTHIl M MX pacmaisl. 3apsgoBas uyeTHOCTh. KO-antu-KO-ocummmsuaun.
Otkpritue KL me3ona. Perenepanus KS B BemectBe. 3mepenue pazauns macc KL —KS. Hapymienue
CP unBapuantnoctu u nposepka CPT nuBapuantHocty B KO-Me30HaX.

6. DOKCHepuMEHTHI, TOATBEpXKAAIOIINE IOMUHHpOBaHUE HemnpsMoro CP-mapymenus. MexaHusm
KobGasimm-MackaBbl. DKCIIEPUMEHTHI 110 ONPENIEICHUI0 apaMeTpoB Henpsmoro CP HapymieHwusl, € U @.
[Ipssmoe CP mapymienue B pacnagax K-meszonos. U3mepenue mapamerpa €' B skcriepumenTtax KTeV u
NA-48. O6napyxenue T-HeMHBapHaHTHOCTHU B pacnanax K-mMe30HOB.

7. Crannapraas moxenb. HeliTpanbHble TOKH. DKCIIEPUMEHT 1O OOHAPYKEHUIO HEUTPAIBbHBIX TOKOB.
Usmepenue yrina Baiin6epra.

8. Ortkpeitue W u Z 6030H0B B skcniepumente UAL. Poxxnenne W u Z B mPOTOH-aHTHUIIPOTOHHBIX
B3aumMojieiicTBusix. CBolicTBa u pacniaabl W u Z 6030HOB.

9. Ilposepka CranmaptHoii Momenu B HskcnepuMmentax LEP. KonwdecTBo mOKONIGHWH JIETKHX
HeiitpuHo. Ompenenenne as(mZ) u o(mZ) Ha LEP. Oxcnepument SLD. 3amaum Oymyuiero
SKCIIEPUMEHTA Ha IEKTPOH-TIO3UTPOHHOM JIMHEHHOM KOJUTaizepe.

10. AcummeTpusi BIiepeq-Ha3aJ POXICHHUS map (pepMUOH-aHTH(EpMUOH M3 Z-0030Ha. [MoOambHBIN
¢ut mapamerpoB CrangaptHoii Mogenmu no usmepenusm LEP. Ilouck xwurrcoBckoro 0o30Ha u
cynepcuMMeTpUYHbIX yacTul Ha LEP-II.

11. g-dakTop snekTpoHa W OOBSICHEHHWE g=2 B HEPENSTUBUCTCKOM Tpejesic ypaBHeHus Jlupaka.
[TepenopmupoBku u monpaBku QED k g—2. AHOMalbHBII MOMEHT MioOHAa. CHIIbHBICE W CiIa0bie
MOTPaBKH K g—2 MiooHa. JkcriepuMeHnT E821 u ero pesynbrarsl. HOoBBIE SKCTIEPUMEHTHI 10 U3MEPEHUIO
g—2 MIOOHa.

12. OtkpeiTue t-nenToHa. PoxjaeHue T-IENTOHOB B ete—-aHHUTWIAUMH. OCHOBHBIE METOPBI,
perucTpaluyd M BbLIENEHUS T-JIeNTOHOB. CpaBHUTEIbHBIN aHalIM3 MHCCIIENOBAaHUS T-JCNTOHOB B
SKCIIEPUMEHTAX MPH PA3HBIX 3HAUYCHWAX Vs. Macca, BpeMs KHM3HH, MATHHTHBIA M EKTPHUCCKHIL
MOMEHT.

13. t-meitirpuno. Bepxumii mpenen nHa maccy. CnupainbHOCTH T-HeWTpuHo. I[IpoBepka nentoHHON
YHHUBEPCAIBHOCTH B pacnaaax T-JenToHoB. JlenToHHble pacnaabl. V—A CTPYKTypa 3apspKEHHOTO TOKA.
Omnpenenennie napamerpoB Mumiensa. Hapyuienue npocTpaHCTBEHHOM YETHOCTH B pacmajie T-JIENTOHa.
AJpoHHBIE pacnabl T-IENTOHA.

14. Otkpertre J/y u Y-pe3onancoB. [lorenrmansapie Monenu. CIeKTp YPOBHEH TSIKEIOTO KBApKOHUS.
OcHoBHBIE cBeieHHsI 00 DKCTIIEpUMEHTaX, MCCiefoBaBmuX J/y U Y-pe3oHaHchl. Pacmagbl TsKenoro
kBapkoHus. OrmpeneneHue os. PaguanmoHHble W aJpOHHBIE NEPEXOAbl B THKEIOM KBAPKOHHUH.
[Mpobnema pacmaga Y(2S) — Y(1S)nm. PaamanmoHHble pacnajpl KBapKOHHs (HMCCIICIOBaHHE
KBapKOBBIX PE30HAHCOB, IIOMCKH IIII000I0B, XUTTCOBCKOTO O030HA).

15. D-me30HbI, OocHOBHBIE cocTosiHMA. OCHOBHBIE aUarpaMMbl pacnafoB D-me3oHoB. M3mepenue
BpEMEH JKM3HM D-Me30HOB, KaueCTBEHHOE OOBSCHEHHE pa3IWdMs BpEeMEH JKH3HU D-Me30HOB.
Jlentonnsie pacmagsl D-me30HOB, ompezaeneHue KOHCTAHT pacmana. [lomynenToHHBIE W aJpOHHBIC
pacmajsl. M3amMepeHus aOCONMIOTHBIX BEPOSTHOCTEW pacnagioB D-Me30HOB.



16. Bapuonsl, conepxamue c- u b-kBapku. Kmaccubukanus, pacnaapl. M3MepeHus BpeMEH KH3HH,
KaueCTBEHHOE OOBSACHEHHUE PA3INYHsI BpEMEH KHU3HHU.

17. B-Me30HBI, OCHOBHBIE COCTOSHHUA. M3MepeHuss Macchl, BpeMeHHM >Ku3HH. llodynentoHHble U
aapoHHble pacnansl B-me3oHoB. Bo3Oyxnennbie cocrosHusi D- u B-me3onoB. IloTeHuunanbHble
Mozenu. CIeKTpOCKONHSL, paciabl.

18. Marpuna cmemmBanus kBapkoB Kaon66o-Kobasmmu-MackaBa (CKM). Onpenenenue 31eMEHTOB
marpunsl CKM. [apamerpusauns Bondenireiina u TpeyroibHUKA YHUTAPHOCTH.

19. OBomouust BO-antu-B0-map, poxnennsix B Y(4S). Dxcnepumentst BELLE, BABAR, CLEO.
Usmepenune snementoB Vcb um Vub. Metoasl HEMONHOTro BOCCTaHOBIEHUS B-me3ona. M3yuenue
pacmagoB b — sy.

20. DkcriepuMeHTalIbHOE ompeneieHne HapyuieHuss CP-uetHocT B pacnanax B-me3onos. Pacnaast B
— J/WKS u B — nn. Oxcnepumentst HERA-B, LHCb.

[IpumMepsl 3K3aMEHALMOHHBIX OUJIETOB:

burer 1.

1. B-pacnagpr simep. Ilpobnema HecoxpaHeHUs PHEPrMU M yrioBoro MomeHta. lmmoresa Ilaynm o
CYILLIECTBOBAaHUH HEUTPHHO.

2. INouck xurrcoBckoro 6030Ha U cynepcuMMeTpuuHbIX yactull Ha LEP-II.

buner 2.

1. Monens derbipexdpepmMuonHoro B3aumopeiictBusi @epmu. [lpaBuna orbopa Depmu u
I'amoga-Telinepa.

2. g-akrop snekTpoHa W OOBSICHEHHE g=2 B HEPESITHBHCTCKOM INpenene ypaBHeHus Jlupaxa.
[TepenopmupoBku u nmonpasku QED k g—2.

Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW NPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommmyHO 8§ OamioB - BBICTAaBIIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHe 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xoporio 7 0aioB - BBICTABIISETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymeeT HPUMEHATHh IOJY4YCHHbIC 3HAHUS HAa NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopo1o 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H T10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh MOTY4YCHHbIC 3HAaHHUSI Ha NIPAKTUKE, HO JOIYCKAeT B OTBETE
WIN B PELLICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYICHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U TI0 CYIIECTBY HM3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBIeTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKOW MOCIIeIOBATEIIbHOCTH B M3JIOKEHUH IPOTPAaMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jieiibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET IPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.
OneHka yHaOBIETBOpUTENbHO 3 Oayla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbHOCTH B H3JIOKEHHHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jesiaMH y4eOHOW MporpaMmbl, HEOOXOAUMBIMHE JUTS JaJIbHEHIero o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHON CUTYalHH.



OneHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISICTCSl CTYACHTY, KOTOPBI HE 3HAeT OOJbIICH YacTH
OCHOBHOTO COJCp)KaHUsI y4eOHOH MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMOKH B
(OpMYIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS MTPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH IpoBoauTCS Mo Ouieram. B kaxaom OmiieTe mpeacTaBlICHO J(Ba TEOPETUYECKUX BOIPOCA.
[lpu mpoBeneHHM YCTHOTO SK3aMeHa OOydaromemycst npemoctasisercss 30 MUHYT Ha MOATOTOBKY.
Omnpoc obyuaromerocs He JOJKEH MPEBBIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



