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
kadenpa pyHIaMeHTAILHBIX B3aUMOICHCTBUIN U GU3HUKU DIIEMEHTAPHBIX YaCTHUI]

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 obcyxneHa Ha 3aceqanuu Kadenpa QyHIaMeHTaIbHBIX B3aUMOJCHCTBUN U (PU3UKH 3I€MEHTAPHBIX YACTHII
28.03.2025



AHHOTANMA

Kypc sBnsiercs HauanmoMm Kypca 1o 0030py SKCHEPUMEHTAIBHBIX PE3YNBTaTOB, MOCIYKUBIIMX OCHOBOH
CO3/IaHUsI COBPEMEHHOUM TEOpUU IEMEHTAPHBIX YacTUll. B Xole Kypca cliymareid 3HaKOMSITCA C BOIIPOCOM
MOCTPOCHUSI TEOPHH CJIA00TO M CHIIBHBIX B3aUMOJICHCTBUH M CTPYKTYPBl MaTEpUU, BBISICHEHUS CTPYKTYPHI
TOKOB W WJIEW TIEPEHOCYMKOB B3amMojeicTBus. [lanee OymyT pacCMOTPEHBI SKCIIEPUMEHTHI, TIOATBEPANBIIIHEC
cnpaBeIMBOCTh CTaHIApTHOM MOJENH, a TakKe MPHUBEAIINE K €€ JOMOIHEHHIO JO COBPEMEHHOTO YPOBHSI.
Kpome Toro, Gomblasi 4acTh Kypca IMOCBSAIIEHA COBPEMEHHBIM JKCIIEPUMEHTAM, HAINPABIICHHBIM HA ITOUCK
HOBBIX YacTull 1 3¢ ¢deKkToB 3a npeaenamu CTaHAapTHON MOJIENH.

1. lean u 3apa4n

Heap AucHUNIHHBI
JlaHHBIN KypC 3HAKOMHT CTYIEHTa C OCHOBHBIMH JKCIEPHUMEHTAIBHBIMH OTKPBITUSIMH, CO3/IaBIINMHU
OCHOBY COBPEMEHHOIH TEOPHH JJIEMEHTAPHBIX YaCTHIl, a TAaK)Ke JdKCIICPUMEHTaMH, HAlleJICHHBIMH Ha
JTOCKOHAJIBHYIO TIPOBEPKY CYIIECTBYIOIIEH M MOUCK nocieaytomei Teopu. OH cO31aeT HeOOXOAUMYIO
0azy it GopMUpOBaHMS 3HAHWHA MO SKCIIEPUMEHTAIbHON (DM3MKE BBICOKHX DHEPTUH, BaKHEHIINX
IKCIIEPUMEHTAX B TOW OOJNACTH, U JIOTUKE CO3JaHUSI TEOPUU HA OCHOBE DKCIIEPHMEHTAJIbHBIX 3HAHHI,
00 ycTpoiicTBe M paboTe OCHOBHBIX 3KCIIEPUMEHTAIIBHBIX YCTAHOBOK.

3agauu AU CHUIIHHBI

*  (dopMupoBaHHe 3HAHWKA TO HCTOPUU U JIOTHKE mocTpoeHuss CTaHAapTHOW MOJENd Ha OCHOBE
AKCIIEPUMEHTAIBHBIX OTKPBHITUN XX BeKa;

° (I)OpMI/IpOBaHI/IC 3HAHUH 10 COBpeMeHHOfI (I)I/I3I/IKG apoMaTtoB U 3KCIICPUMCHTAM B JTOH 06J'IB.CTI/I;

. ¢dbopMupoBaHuEe 3HAHUM IO OCHOBHBIM pE3yJbTaraM, IOJIY4YEHHBIM B OKCIIEPUMEHTaxX IO
npeun3noHHoil nposepku CranpaptHoit monenu (LEP, B-dabpuku, nenToHHBIE HKCIIEPUMEHTHI) |
MOMCKY HOBOW (DPM3HKH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETCHIINH

VYK-6.1 YmMmeer pemarp 3a/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoecCHOHANBHOTO  Pa3BUTHs,  ONPENENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM EATEILHOCTH U

CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC

VK-6.2 OueHuBaeTr CBOI ACATECIBHOCTH, COOTHOCHUT IICIIH,
CaMOOLIEHKH

CHOCOOBI M CpEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €6
pe3ynbraramu

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
nmpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemoli pyHIaMeHTATBLHBIX
Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

HAaYyYHbIX 3HAHHH B 00J1aCTH

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIBIT M PEe3ylbTaThl HAYYHBIX HCCIEIOBaHUH B 001aCTH
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX o
npodeccuoHaIBHON 1S TeTbHOCTH

mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
npoQecCHOHANTBEHON e TeTbHOCTH, CIIOCOOSH
Ha Hay4YHOM sI3bIKe (hOpMyITHpOBaTh
npodeccuoHaIbHBIE 3a/1a9H

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

[IK-1 CnocobGen craButh, hopmanuzoBeiBath 1 |[IK-1.3 CrocobeH mnpuMeHATh TeopeThdeckue U (WIIH)
pemarh 3a/1a4u, B TOM YHCIIe pa3pabaThiBaTh U |9KCIEPUMEHTAIbHBIE METObI UCCIEIOBAaHUNA K KOHKPETHOMN
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
U3y4aeMBbIX SBICHUH U MPOIIECCOB, CHCTEMHO | PE3yJIbTaThl

aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThl




[MK-2 CriocobeH caMOCTOsTENTHHO WK B [IK-2.1 Cnoco0eH IUIaHUPOBaTh M TPOBOAWUTH HAYYHBIC
KadecTBe 4JieHa (PyKOBOAMUTEIS) MaJIOTO HCCJICAOBAHMUS CaMOCTOSITEIbHO WMJIM B COCTaBE HAy4HOTO
KOJIJIEKTHBA OPTaHU30BbIBATh U MIPOBOIANTH KOJIJIEKTUBA

Hay4HbIE UCCIICOBAHMS U UX arpoOaIuio

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
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
(MozmenMpoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoGeH oOIeHUBaTh TOYHOCTHh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaToOB

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

B pesynbTrare 0cBOGHHS AUCHUIIMHBI 00y4aIOIINeCs JOIKHbBI

3HaTh:
coZiep>kaHue IpeaMera Kypcea « Tspkesble afpoHbl», COOTBETCTBYOILYIO TEPMUHOJIOTUIO U IIOHATHHHBIHN
anmapar. OCHOBHBIE SKCHEPUMEHTHI B (M3MKE YaCTHUL], IOCIY)XUBIIMNE PpA3BUTHUIO TEOPHH, HUX
MOTHBHPOBKY, TIOCTAaHOBKY, METOJUKY 0OpaOOTKHM JaHHBIX, PE3YyJIbTaThl U X MHTEpHpeTanuo. MMeTs
npeacTaBieHre 00 UICTOPUH U JIOTHKH [TOCTAHOBKU 3KCIIEPHUMEHTOB.

YMETB:
WHTEPIPETUPOBATh SKCIEPUMEHTAIbHBIC pe3ylbTarhl B oOmactd (u3MKu cinaboro M CHIBHOTO
B3aUMOJCHCTBUN, TSDKEIBIX KBapKOB, MHTEPIPETHPOBAaTb  3KCIIEPUMEHTANIbHbIE  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 2 8
7 Tspxensie agpoHbI 8 3 12
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. OtkpriTHe beta-pacnana, onpeneieHre Npuponbl U3MydeHus B beta-pacnaje, OTKPBITHE
HETPEepPBIBHOTO CIIEKTpa beta-3JeKTpOHOB, TUMOTE3a HEWTpHUHO, 4-X (EpMHUOHHBIN JIarpaHkHUaH
c11a00ro B3auMOACHCTBUSI.

Henmenst 2. DkcrepuMeHTHI, ONpEAETHUBIINE TEH30PHYIO (BEKTOPHYIO M aKCHUAIBHYIO) CTPYKTYpY
cnadbix TokoB. [IpocTpancTBeHHast YeTHOCTh. OTKPBITHE HAPYIICHUS! TPOCTPAHCTBEHHOM YETHOCTH
B ci1a0bIxX pacmagax. V-A teopus. CoxpaHeHHs] BEKTOPHOTO TOKA.

2. CuabHbIE B3aUMOIEHCTBUS

Henena 3. 3apsanmoBas He3zaBuCHMMOCTh sinepHbIX cuil. M3ocmmH. Teopus HOxaBel. OTKpbITHE
pi-me30HOB. OnpeneneHne ux CBOMCTB (CIMH, YeTHOCTB).

Hepmens 4. Kiaccupukaums wme3onoB u  OapuonoB B SU(2) u  SU@3). Dopmyna
l'enn-Mana-Hummmkxumer. KBapku. LBert.

3. CtpaHHBIE€ YaCTHIIBI

Henens 5. 3apsmoBas yerHocts. KO-antu-KO-octummmsanuu. Otkpeite KL Me3oHa. Pereneparius
KS B Bemecte. JlenToHHbIE, TOMYIENTOHHBIE U aAPOHHBIE PacMajbl CTPAHHBIX YacTUll. OTKpBITHE
CP-napymenus B KO-me30Hax.

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

Henpssmoro CP HapymieHusi, € U ¢, U mapameTpa NPSMOrO HAapyLIEHUs, €', B IKCIEPUMEHTAX
CPLEAR, KTeV, NA-48.

4. CranpmapTHast MOZEIb

Hepmenst 7.  OOHapyxeHHE HEUTpPaJIbHBIX TOKOB B SKCIEPUMEHTAX MO PACCESIHHIO HEUTPHHO.
OOHapykeHHE MPOMEXKYTOUYHBIX BEKTOPHBIX 0030HOB B 3kcrepumeHnte UA1. CpoiictBa W- u
Z-0030HOB.

Henens 8. Okcniepumentsl Ha yckopurtene LEP. M3amepenue napamerpoB Z-0030Ha. [oGabHbIH
¢ut Crangapraoii mogenu. [lorck xurrcoBckoro 0030Ha W sBICHHH 3a npenenamMu CTaHgapTHON
Mounenu B skcniepumenTax Ha LEP.

5. JlenToHBI

Henenst 9. AHoManbHBIM MarHUTHBI MOMEHT MIOOHA. BhIUnciieHne d5ekTpociadbix MOMpaBoK K g
MIOOHA. DKCIIEPUMEHTAIBHOE OIPECIICHUE CHIIBHBIX TOMPAaBOK. DKCIEPUMEHT 10 U3MEPEHUI0 g-2
MiooHa. OOcCyXJeHue pe3ynbTaToB n3MepeHus. bymymme skcriepumeHTsl. M3MepeHune mapaMeTpos
Mumiens B pacniagax MrooHa. [louck pacnagoB MHOOHa ¢ HApyIIEHHEM JIENTOHHOTO YUCIIA.

Henens 10. t-nenton. OCHOBHbIE METOABI, PETHCTPALMU M BBIACICHHS T-JIENTOHOB. PoxieHue
T-JIENTOHOB B e+e- aHHUrwsiuuu. [IpoBepka 1enTOHHONW YHUBEPCaIbHOCTH B pacnaiax T-JIENTOHOB.
JlentonHble U anpoHHBIE pachanbl. AIPOHHBIE pacnaibl T-JeNTOHA. T-HeiTpuHO. Bepxuuil npexen
Ha ero Maccy.

6. KBapxonwuit

Henens 11. DxcnepumenTsl, uccnenoBasiuue J/\y u Y-pe3onaHcsl. M3mepenue Macchl, 31eKTpOHHON
U [OJIHOM IIMPHUH pe30HaHCcoB. CHEKTPOCKONMS U paciaibl TSAXKeIoro kBapkoHusi. HoBble Me30HBI co
CKpBITBIM o4apoBanueM (X, Y, Z u ap.).

7. Tsoxensle aapOHbI

Henens 12. OuapoBaHHBIE apOHBI, OCHOBHBIE U BO30Y>KJICHHbIE COCTOSIHUS. J{narpaMmsl pacnaios.
N3mepeHue BpeMEH XKU3HU OYapOBaHHBIX alpoHOB JlenToHHbIE pacnaasl D-Me30HOB, onpeneneHue
KOHCTaHT pacnaja. [lomynentoHHsle U afpoHHBIE pacnaisl. i3MepeHus: abCONMIOTHRIX BEPOSTHOCTEH
pacmaznoB D-Me30HOB.



Henena 13. B-me30HBI, OCHOBHBIE COCTOSHUS U cocTosiHUS ¢ L=1. V3mepenus maccel, BpeMeHH
xu3Hu. [lomynentonHele W aapoHHble pacnanbl B-me3onoB. M3mepenue snementoB Vcb m Vub.
Mertonbpl HENMONHOTO BOCCTAaHOBJIEHUsI B-me3ona. M3yuenue pacnagoB B-mMe30HOB, naymmx uepes
MUHTBUHHBIC AUarpaMMbl. bapruonsl, cogepxariue b-KBapk.

Henena 14. CwmemmuBanue B cucteMe HeHTpanbHbIX B-Me30HOB u Bs-me3onoB. W3yuenwue
ocUWJUIALMEI Ha et+e- MamuHax B 00macté Y (4S) U pu BBICOKMX SHEPTHsIX; HA aJPOHHBIX MALIMHAX.
CP-napymenue B B-me3zonax. Tpeyronpauk yaurapHoctu. M3mepenue napamerpoB CKM marpuiisl.
Henenst 15. Tlouck HoBoit ¢usuku B pacnagax B-me3oHoB. Byaymime 5SKcriepuMEHTHI 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 ouapoBaHHbIX afpoHOB // YOH T.169, No.9 937 (1999).
2. I'B. ITaxnoga, I[1.H. [Taxnos, C.U. Diinensman, x3oTudeckuii uapmonuii / YOH 1. 180 225
(2010).
3. A.E. Bongaps, I1.H. ITaxnos, A.O. [TonyskroB, Habnronenne CP-Hapymienue B pacnamgax
B-me3onoB // YOH 1. 177 697 (2007).

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

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

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOI0
npouecca 1o JMCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOIB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTAlUN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIIAACTh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrate M3ydeHus TUCHUIUIMHBI CTYAEHT IOJDKEH 3HAaTh OCHOBHBIC ONPEIECICHMS AMCLIMIINHBL,
YMETb IPUMEHSTH [10JIyUEHHbIE 3HAHUA JJIs1 PELICHUS Pa3JIM4HbIX 3a/ady.

VYeneniHoe OCBOcHHE Kypca TpeOyeT HanpsKEHHOH CcaMOCTOSITeTIbHOH paboThl  CTyJeHTa B
COOTBETCTBUH C JaHHBIMH B pabodei mporpamme. CamocTosTenbHas padoTa BKIIOYaeT B ceds:

— YTE€HHE PEKOMEHI0BAHHOW JIUTEPATYPBI;

— TpopaboTKy y4eOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYEHHBIX JUIS
CaMOCTOATEJILHOIO U3yUCHMUS;

— pelleHue 3a/1a4, IpeAIaracMblx CTyIeHTaM Ha JIEKLUAX U IPAKTUUECKUX 3aHATUAX;

— IIpU HEOOXOANMOCTH MOJATOTOBKY K HPAKTHYECKHM 3aHITHSAM, KOJUZIOKBUYMaM, IK3aMEHY.



ITokazaTteneM BiaJieHUs] MaTepUaJIOM CIYXKHUT YMEHHUE pelarh 3agadd. g dbopMupoBaHus yMeHUs
MPUMEHSThH 3HAHUA Ha MPAKTHKE CTYACHTY HEOOXOAMMO pelIaTh KaKk MOXKHO OOJIbIIe 3a/1a4.

BaxxHo 100UTHCA NMOHMMAHMS HW3y4aeMOro Marepuana, a He MEXaHHYeCKOro ero 3anoMuHaHus. [Ipu
3aTPyJHEHUM M3YYEHHUS OTAEIBbHBIX TEM, BOIIPOCOB, CIEAyeT oOpalaTbcs 3a KOHCYJIbTalUsAMHU 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

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

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

PaszpatGoTunk: [L.H. [laxnoB, o-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/1aud COOCTBEHHOTO JIMYHOCTHOTO
u  npoeccHOHANBHOTO  Pa3BUTHS,  ONPEHENATh |
peann30BbIBaTh MPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

VK-6.2 OueHuBaeT CBOI ACATECIBHOCTH, COOTHOCHUT IICJIH,
CHOCOOBI M CpPEICTBa BBHIMOJHEHUS JIESTEILHOCTH C €€

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

pe3yabTaraMu
OIIK-1.1 3Haer w© Croco0eH HCIIOJIL30BAaTh B
nmpoeCCHOHANBPHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKU OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 0O0JacTH
npodecCHOHAIBHON IS TeTbHOCTH

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 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaer HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

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

[IK-2.1 CnocoGeH I1ulaHUpOBaTh M MPOBOAWTH HAYUYHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MJIM B COCTaBE€ HAay4HOIO
KOJIJIEKTHBA

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

[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIBE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHHA

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

3HAThb:

COACPIKAHUC IPCAMETA KypcCa «Tskenbie aJIPpOHBbD», COOTBCTCTBYIOLIYIO TCPMHUHOJIOTUIO U MMOHSATHUHHBIN

annapar. OCHOBHbIE SKCIEPUMEHTHI B

¢u3MKe YacTHl, MOCTYKUBIIUE PAa3BUTHUIO TEOPUH, HUX

MOTHUBUPOBKY, IOCTAHOBKY, MCTOAUKY O6pa60TKI/I AAaHHBIX, PC3YJIbTAThl U UX UHTCPIIPCTALULO. HNmetn
peaACTaBJICHUEC 00 HUCTOPUU U JIOTUKU IMOCTAHOBKH 3KCIICPUMEHTOB.

yMeThb:

MHTEPIIPETUPOBATh SKCIEPHUMEHTAJIbHbIE pe3ylbTaThl B oOmacTu (U3UKM cIaboro M CHIBHOTO

B3aUMOJICHCTBUH,  TSHKEIIBIX

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 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IIPOIIOTO 3aHATHS.

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

[IprMepHBII EpEYEHb BOIIPOCOB:

1. B-pacnaaser simep. IlpoGnema HecoxpaHeHHs dHEPrUM U yriaoBoro mMomeHrta. ['mmoresa [laymu o
CYLIECTBOBAaHHH HEHUTPUHO.

2. Monens derbipexdpepmuonHoro B3aummoneicTBus @Depmu. [lpaBuna otbopa Depmu u
I'amoBa-Teiinepa. JlopeHmoBa CTpyKTypa 4eThIpex(pepMHOHHOTO B3aMMOICHCTBHA. DKCIEPUMEHTHI,
MOJITBEP K IAI0IIME TOMUHUPOBaHUE V 1 A B3aUMOJIEHCTBUH.

3. IIpoctpaHcTBeHHas 4eTHOCTh. AHanu3 J{amuIoOM 4eTHOCTH B pacnajax 3apsyKeHHOTO KaOHa Ha 2 |
3 m-me3onHa. I'mmoresa Jlu m fura o Hecoxpanenum P-uetHocT B cnalbix pacnanax. OmbiT By.
l'umore3a o neBoCIMPaTbHOCTH HEUTPUHO. DKCIEPUMEHTHI, MOATBEPKIAIOIINE 3Ty THIOTE3y. V-A
CTpyKTypa ciadoro B3aumoaeicTsus. Exnnoe ciaboe B3anmoneiicrsue. CoxpaHeHHe BEKTOPHOTO TOKA.
4. Cunbaoe B3aumoneictBue. @opmyna Ilemn-Mana Hummmxumel, @©eHOMEHOIOTHYECKas
knaccudukanus me3onoB u 6apruonoB B SU(2) u SU(3). Keapku. [{seT.

5. OTKpbITHE CTpPaHHBIX YAacTHL M MX pacmaibl. 3apsaoBas 4eTHOCTb. KO—antu-KO-ocummmsmum.
Otkpritue KL me3ona. Perenepanus KS B Bemectse. 3mepenue pazuuis macc KL —KS. Hapymienue
CP unBapuantnoctu u npoepka CPT nuBapuantHocTy B KO-Me30HaX.

6. OKCHEepUMEHTHI, TMOITBEPXKAAIOIINE JOMHHUpOBaHME HempsiMoro CP-napymenus. MexaHusm
KobGasimm-MackaBbl. DKCIIEPUMEHTHI 110 OTIPEJIEICHUI0 apaMeTpoB Henpsimoro CP HapyieHwus, € U .
[Ipsimoe CP napymenue B pacnanax K-me3zonos. U3mepenue napamerpa €' B skcnepumentax KTeV u
NA-48. O6napyxenue T-HeMHBapHaHTHOCTHU B pacnanax K-mMe30HOB.

7. Crannmapraas monenb. HelitpanbHble TOKH. DKCIIEPUMEHT 1O OOHAPYKEHUIO HEUTPAIBLHBIX TOKOB.
Uzmepenue yrina Baiin6epra.

8. Otkpoitie W u Z 06030H0B B 3kcnepumente UAL. Poxxaenne W n Z B NpOTOH-aHTUIIPOTOHHBIX
B3aumMojieiicTBusix. CBolicTBa u pacniaabl W u Z 6030HOB.

9. Ilpomepka CrammaptHodi mogenu B dkcrnepuMmeHTax LEP. KomudecTBo moKomeHWN JeTKUX
HeiitpuHo. Ompenenenne as(mZ) u o(mZ) Ha LEP. Okcnepument SLD. 3amaum Oymyuiero
SKCIIEPUMEHTA Ha JIEKTPOH-TIO3UTPOHHOM JIMHEHHOM KoJUTaizepe.

10. AcummeTpusi BliepeA-Ha3aJ poxKaeHus nap GepMuoH-aHTHPEpMHOH U3 Z-0030Ha. [J100anbHBIN
¢ut mapamerpoB CranmaptHoii Mogenu no usmepenusim LEP. Ilomck xurrcoBckoro 06030Ha u
cynepcuMMeETpUYHbIX yacTul Ha LEP-II.

11. g-daktop snexTpoHa M OOBSICHEHHE g=2 B HEPEISATHBHCTCKOM Ipefesie ypaBHeHus [lupaka.
[TepenopmupoBku u momnpaBku QED k g—2. AHoManbHBIE MOMEHT MIooHA. CuilbHBIE U ciabble
MOTPaBKHU K g—2 MiooHa. DkcnepuMmeHT E821 u ero pesynsrarsl. HoBbIe SKCIIEpUMEHTHI IO M3MEPEHHUIO
g—2 MIOOHa.

12. OtkpeiTHe Tt-nenTtoHa. PoxneHue T-1enToHOB B ete—-aHHUTWISHUH. OCHOBHBIE METOIBI,
perucTpalud U BbIIEJNEHUS T-JIENTOHOB. CpaBHMUTENBHBIM aHAJINW3 HCCIEAOBaHMs T-JIENTOHOB B
SKCIIEPUMEHTAX MpH Pa3HBIX 3HAYCHHAX \s. Macca, BpeMs JKH3HM, MATHHTHBIA H 9IEKTPHUCCKHUIL
MOMEHT.

13. t-meiirpuno. Bepxuwmii mpemen Ha maccy. CnmpanbHOCTh T-HEHTpHHO. [IpoBepka JenTOHHOM
YHHUBEPCAIBHOCTH B pacmajiaX T-JIenToHOB. JlenToHHbIE pacmagsl. V—A CTPYKTypa 3apsDKEHHOTO TOKA.
Omnpenenennie napamerpoB Mutensi. Hapyieaue npocTpaHCTBEHHOW Y€THOCTH B pacmlajie T-JeNnToHa.
AJpoHHBIE pacnabl T-IENTOHA.

14. Otkpertue J/y n Y-pe3onancos. [lorenunansasie Mmogenu. CHeKTp ypoBHEH TSHKEIOT0 KBAPKOHUS.
OcHoOBHBIEC CBejieHUsI 00 3KCIIEpUMEHTaX, UcclienoBaBmux J/y u Y-pe3oHaHChl. Pacmagpl Tsokenoro
kBapkoHus. OrmpeneneHue os. PaauanuoHHBIE W aIpOHHBIE TNEPEXOAbl B TSKEIOM KBAapPKOHHH.
[Ipobnema pacmaga Y(2S) — Y(1S)mn. Pagmanmonnele pacmajpl KBapKOHUS (HCCIEOBaHHUE
KBapKOBBIX PE30HAHCOB, IIOMCKH IIII000JIOB, XUTTCOBCKOTO O030HA).



15. D-me30HbI, OCHOBHBIE cocTOsiHHS. OCHOBHBIE AMarpaMmbl pacnafgoB D-me3onoB. W3mepenue
BpeMEH >KM3HM D-ME30HOB, KayeCTBEHHOE OOBSCHEHHE pa3IHyusi BPEMEH >KU3HU D-Me30HOB.
Jlentonnsle pacnangsl D-Me30HOB, onpenereHHe KOHCTaHT pacnazaa. llomynenTtoHHble M aipOHHBIE
pacnansl. M3mMepeHust aOCONMIOTHBIX BEPOSITHOCTEH pacnagoB D-Me30HOB.

16. bapuonsl, cogepxamye c- u b-kBapku. Kiaccudukaums, pacnaasl. Vi3MepeHus: BpeMeH KU3HHU,
KaueCTBEHHOE OOBSICHEHHE Pa3INyMsl BPEMEH KHU3HH.

17. B-Me30HBI, OCHOBHBIE COCTOSHHMS. M3Mepenuss maccel, BpeMeHH Xu3HU. llomynentoHHsle
aJipoHHBIC pacnajsl B-me3oHoB. Bo30yxkaeHHbie coctosHuss D- u B-mesonoB. [loreHumanbHbie
mozenu. CIeKTPOCKOMHSI, paciaibl.

18. Marpuna cmemmnBanus kBapkoB Kaou060-Kobasmm-MackaBa (CKM). Onpenesnenne 371eMEHTOB
Mmarpuisl CKM. [apamerpuzanus Bondenmreiina u TpeyroibHUKA YHUTAPHOCTH.

19. DOpomouuss BO-antu-B0-map, poxaennsix B Y(4S). Oxcnepumentst BELLE, BABAR, CLEO.
Usmepenne snementoB Vcb um Vub. Meronsl HemoiHOro BoCCcTaHOBIEHHS B-me3ona. Uzydenue
pacnazioB b — sy.

20. DxcniepuMeHTaNbHOE onpenesieHre Hapyuenus: CP-uetnoct B pacnanax B-me3onos. Pacnaner B
— JAWKS u B — nn. Dxcniepumentst HERA-B, LHCb.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

buner 1.

1. P-pacnagpr simep. I[lpobGnema HecoxpaHEHHsI 3HEPTMU W yriioBoro MomeHra. [mmoresa [laynm o
CYILLIECTBOBAaHUHN HEUTPUHO.

2. Ilouck xurrcoBckoro 0030Ha U cynepcuMMeTpuyHbIX yactull Ha LEP-II.

burer 2.

1. Mopgenp uersipexdepmuonHoro B3aumopehcTBust Pepmu. I[IpaBuna orbopa Pepmu u
I'amosa-Telinepa.

2. g-paxkTop D2MEKTpOHa M OOBsICHEHHE g=2 B HEPENSTHBUCTCKOM IIpenese ypaBHeHHs Jlupaka.
[lepenopmupoBku u nonpasku QED k g-2.

Kpurepun oneHuBanus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PELIEHUM.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH X Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka ommyHO 8§ 0Gamios - BBICTaBJIETCS CTYAEHTY, II0Ka3aBLIEMY BCECTOPOHHMUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopo1o 7 6ajioB - BBICTABISAECTCS CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aIoB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.



OueHka yIOBIETBOPHUTENbHO 4 Oajula - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HAHWH, HEJIOCTATOYHO IPAaBHWIbHBIE (POPMYIUPOBKH 0a30BBIX IMOHSITHH,
HapYyILEHUS JIOTHYECKON MOCIIEI0BATEeIbHOCTH B U3JI0KEHHU [IPOrPAaMMHOIO Marepuasa, HO IpH 3TOM
OH OCBOWJI OCHOBHBIE Pa3Jeiibl yueOHOW MPOTrpaMMBbl, HEOOXOAMMBIC Ul MAJbHEWIIEro OOydeHHs, U
MOXXET IIPUMEHSATH [OTyYCHHBIE 3HAHUS 110 00pa3ily B CTaHIAPTHON CUTYaIHH.

OueHka yIOBIETBOPUTEIBHO 3 Oajiia - BBICTABISICTCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX MOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBAaTEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ciaabo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMU IS abHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAaHIAPTHOW CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIICH YacTH
OCHOBHOTO cOAepXaHUsI y4eOHOH MporpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmHMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aym - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiie omuoK B GOpMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

DK3aMeH IpoBOAUTCA Mo Omieram. B kaxaom Ounere mpencTaBiIeHO JBa TEOPETHUECKUX BOIIPOCA.
[lpu mpoBeneHHH YCTHOTO dK3aMeHa oOydaromiemycs npenocraBisiercs 30 MHHYT Ha ITOITOTOBKY.
Omnpoc obyuaromerocs He JOJKEH MPEBBIIIATh OAHOTO aCTPOHOMHYECKOTO Yaca.



