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AHHOTa M K pa6o4yel nporpaMmme AU CHUIIUHBI

Kypc HanpaB/sieH Ha ¢opMHUpoBaHMEe 6a30BbIX 3HAHHWHK B 006JIaCTU TeOPETUYECKOH U
JKCIIEpUMEHTaJbHONU (U3UKK 3JIeMEHTApPHbIX YacTUL[ U acTPOPH3UKU; O3HAKOMJIEHUE
CTyZleHTOB-3KCIIEPUMEHTATOPOB C COBPEMEHHBIMH METOJaMU TEOPETUUYECKOTO OMHCAHMUS
pas3/JIMYHBIX IPOLLECCOB €/1a060r0 B3aUMO/eCTBUS.

JvcuuniinHa peannsyeTcs Ha 2 Kypce B 3 ceMeCcTpe U BXOJAUT B COCTaB BApUAaTUBHOU
YacTH.

06beM AUCLMIIMHBI COCTaBJseT 2 3., B TOM uyucae 36 akaJeMUYeCKUX 4aca,
OTBEeJEHHBIX HAa KOHTAKTHYI0 pabOoTy 0Oy4awluxcsd ¢ npemnojaBartesieM, 36 akaJeMUUECKUX
yaca, OTBeIEHHBIX Ha CaMOCTOAITEbHYI0 paboTy 00y4aroUUXCH.

[IpoMexxyTo4yHast aTTecTalys N0 AUCLUIIMHE (MOJYJ/II0) — 3a4€T B 3 cEMECTpe.



1. MecTo AUCHUINIMHBI (MOAYJ/If1) B CTPYKType 06pa30oBaTe/IbHOM NPOrpaMMbI

JucuuninHa  «OcCHOBHble  MOHATUSA  QU3MKA  MHUKpPOMHpa»  BXOAUT B  OJIOK
«[IpodeccroHanbHBIN» BapUAaTUBHON 4YacTH W sBJsSETCA 0053aTeJbHOU [JisI OCBOEHHS
oby4JarouMucs B 3 ceMecTpe

2. BxoaHble Tpe6GoBaHMs JJisl 0OCBOEHUS AUCHUILIMHBI (MOAYJIA), NpeABapUTe/bHbIE
yCJIOBUA

ba3oBble 3HaHUA B 06/1aCTH 0011lel U TeOpeTUYeCKOW GU3MKU B 00'beMe KIaCCUYeCKUX
YHHUBEPCUTETCKUX KYpCOB

3. [ll1aHupyeMblie pe3y/ibTaTbl 06yYeHHUA MO AUCUMILUIMHE (MOAYJII0), COOTHECEHHbIE C
TpeGyeMbIMU KOMNETEHIUAMM BbINYCKHUKOB

B pe3ysibTaTe 0CBOEHUSA JUCLUIIJINHBI Y 00y4aroUIMXcs JOIKHBI ObITh CGOPMUPOBAHBI:

KoMneTeHIuu Pe3ysibTaThbl 06y4eHUA

OIlK-3 3HATh JOCTHKEHHS COBPEMECHHOM siIepHON (PU3UKHU B pazpese
MEXIUCIUTUTMHAPHOTO HAYYHOTO Pa3BUTHUS

YMETh IPUMCHATb COBPECMCHHLIC NOCTUXKCHHA CCTCCTBO3HAHUA
IMpU aHaJIU3€ U MMOCTAHOBKC HAYYHBIX 3aaa4

Biagets MeTogaMu aHaIM3a U CHHTE3a COBPEMEHHBIX HayYHBIX
MEKIUCIUIUIMHAPHBIX PE3YJIBTATOB IIPU NPOBEICHUU
PO MIHHBIX HAYYHBIX UCCIIEIOBAaHUN

MIIK-2 3HaTb OCHOBHbIE NP06JIeMbl PU3UKU 3/1€EMEHTAPHbIX
4acTUL, U PU3UKU HEUTPUHO U MONBITKU UX PELIeHUS.

YMeTb aHa/IM3UPOBATh U OLEHUBATh CYLECTBYIOLIHE
MO/ieJ1d B3aUMO/IENCTBUU HEUTPHUHO MEX/y C COO0U U
BeIlleCTBOM.

ByiafieTh 3HAHUSAMU O BEAYIUXCS UCCeJOBAHUSAX U
3KcrepruMeHTaxX GU3UKU 3J1leMEeHTAapHbBIX YaCTHII,
CBSI3aHHBIX C HEUTPHUHO.

4.006beM JUCHUIIMHBI (MOAYJIs1) COCTABJISET 2 3.€., B TOM 4YUcC/e: 36 aKaJleMUYeCKHUX YacoB,
OTBE/JIEHHBIX HA KOHTAKTHYI0 paboTy 00y4YarIIuXcs C mpenojaBaTeseM, 36 akaJeMUYeCKUX
4YacoB, OTBeJEHHbBIX HA CAMOCTOSITEbHY0 PAbOTy 00y4alOIIHUXCS.

KoHTakTHas pa60Ta BKJIIOYAET B Ce0sI: 3aHATHUSA JIEKOUOHHOI'O THUIIA U 3aHATHUA
CEMHWHAPCKOIo THUIIA.



5. CozepkaHve AUCUMIIMHBI (MOAYJsl), CTPYKTYpUpPOBaHHOEe Mo TeMaM (pa3jesaM) C yYKa3aHHEM OTBEJEHHOT0 Ha HUX KOJIMYECTBa

dKaJeMH4Y€CKHUX 4aCOB U BU/ bl y‘Ie6HbIX 3aHATHUHN

HauMeHoBaHMe U Bcero B ToM uHcie
KpaTKoe coaepkKaHue (ak.4.) KoHTakTHas pa6oTa
pa3jesioB U TeM (pa6oTa BO B3aMMOeliCTBUM C IpenojaBaTejeM)
AUCLUIUIUHBI (MOAYJIA), Budsl KoHmakmuot pa6omvwl, akademu4yecKue 4acwi! g
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*JIa6opaToprIe 3aHATHA, IPAKTHYECKHE 3aHATHUA OTHOCATCA K HpaKTquCKOﬁ IMoAroToBKeE 06yqafou_mxc51.




Tema 1. Beedenue.

Bonpoch! g1 pa3aMUHKU. KpaTkuil 0630p cOBpeMeHHbIX NPeICTaBJIeHUN O POJIM HEUTPUHO B
du3uKe 3/7leMeHTapHbIX YacTuUl, AfepHoN ¢usukKe, acTpoPU3rKe, KOCMOJIOTH U reopUsuKe.
CBsA3b QU3UKU HEUTPUHO C (PU3UKOM KOCMHUYECKHUX Jiyder, raMMa-aCTpOHOMHUEH U
HEYCKOPUTEJNbHOU PU3UKOM YaCTHULL.

Tema 2. HelimpuHHble XpOHUKLU.

HcTtopus pa3BUTHSA NpeJCTaBJIEHUNA 0 HEUTPUHO: OT NMPO0O6JIeMbl HEPEPBIBHOTO CliEKTpa [3-
pacnaga (~1914 r.) u runote3sl [layau (1932 r.) f0 M3MepeHUs YIJIOB CMEIIMBAHUS M
pa3HOCTeW KBaJ[paTOB MacC HEUTPHUHO B COBPEMEHHBIX 3KCIIepHMEHTaX. XPOHOJIOTHS
BaXKHEHIINX HUJell B Teopuu cjaaboro B3auMojelcTBUA. OCHOBHbIE 3Tallbl CTAHOBJIEHUS
HEUTPUHHOMN acTPOPU3UKH.

Tema 3. HelimpuHHble 0YepKuU.

HeliTprHo Ha 3emsie u B Hebecax. [IpegBapuTenbHas npe3eHTanysa. CneKTpbl HEUTPUHO U
AHTUHEUTPUHO Yy 3eMJu. ClleKTp 3JIeKTPOMarHMTHBIX BOJIH. KocMUYeCKU MUKPOBOJIHOBBIU
¢don (CMB). Hs6panHHble pe3dyabTaTbl 3kcnepuMeHTa Planck 2018. PoxaeHue
rpaBUTAlMOHHO-BOJIHOBOM acTpoHoMUHU. KpaTkasa wuctopus BcenenHoil. OcHOBHbIE
npo6sieMbl KocMoJioruu. KpuBas Bpauenus lanaktuku. [Ipobiema TEMHON MaTepuu B BU/JlE
WHTeJJIEKT-KapT. MyJsibTUBCesieHHasd (KpaTKuM ouepk). PenuktoBbie HedWTpuHo (C B).
KpaTkoe pe3ioMe Mo MU3MEPEHUI) CYMMbl MacC HeUTpUHO. KocMmosiornyeckue 30HAbI AJs
M3MepeHUss Maccbl HeUTpUHO. KMHeTHKka HeWTpUHO B paHHel BceseHHo#. [loBepxHOCTB
NOCJIeJHETO paccesiHUS HEUTPUHO. HelTpuHoO ¥ Hyk/ieocuHTe3. HelTpyuHo U popMupoBaHue
KOCMOJIOTHUYECKUX CTPYKTYp. KocMuyeckuil B3r/isii Ha HEUTPUHHYIO psibb. CosiHeuYHble
HeUTpuHO. pp uenoyka. CNO-uuka. IloToku cosiHeyHbIXx HeWTpuHo. Byayumiee CosiHua.
XpOHOJIOTUSAA 3IKCHEPUMEHTOB C COJIHEYHbIMU HeuTpuHO. OTcTynieHue: BHyTpeHHee
ctpoeHue 3emiu. [IpeBapuTesbHas 3TaoHHAsA Mojeb 3emau (PREM). Xumuueckuit
coctaB 3emsu (rge oburtaeT AbsiBoJ?). PacnpejgeneHue Z/A OTHOLIEHUs], 3JIEKTPOHOB U
KBapkoB B 3eMJie. TenyioBoM NOTOK HAa MOBEPXHOCTU 3eMJIM. [[€OHEUTPUHO: COBpEMEHHBIE
pe3yJbTaTbl W MepCHeKTHUBbl pa3BUTHUA. B3auMojelcTBMe HEUTPUHO C BELIECTBOM.
CpaBHeHUe Ce4YyeHHUM B3aUMOJEWCTBHUSA HEUTPUHO U IPOTOHOB C BellecTBOM. CeyeHUd
B3aMMOJENCTBUMA COJIHEYHBbIX HeWTpHHO. CedyeHHA B3aUMOJAEWCTBMM HEUTPHUHO OT
cBepxHOBbIX. CeueHus VN-B3aMMOJENCTBUN NPU YCKOPUTEJbHbIX dHeprusx. KuHematuka
(kBasu)ympyroro paccesHus. KuHeMaTHKa HEUTPUHOPOXKJEeHUs MNHOHOB. KuHeMaTuka
riaybokoHeynpyroro paccessHus. /JluHamuka vN-B3aumozeicTBui. [IpocToii npumep:
KBasuymnpyroe paccessHue. Posb saepHbix 3pdektoB. I[lonsgpusanuoHHas MaTpuLa
nJI0OTHOCTHU. CeyeHUs1 VN-B3aMMO/IEUCTBUH NPH CBEPXBbICOKUX IHEPTHUSX.

Tema 4. Macca HelimpuHo 8 CmaHdapmHoli Modeau.

JlarpaH>kxuaH B3auWMoOJeNUCTBUSA W cjabble TOkM B CM. /JlupakoBckue HEUTPHUHO.
[lapameTpusanya MaTpulbl cMelIUBaHUA [MpaKkoBCKUX HEUTPUHO. Ciiydyal TpEX HEUTPHUHO.
JluarpaMMa napamMeTpoB HEUTPUHHBIX OCLHMJIALMU. be3aHeUTpUHHBIN pacnaj MooHa B CM.
AnepHbii 6eTa-pacnaj. bera-pacnas; TpUTUS — TEOPUS U AKCIIepUMeHT. TpouIiKas aHoMasIusl.
KpaTkoe pe3ioMe OKOHYaTeJbHBIX pe3yJbTaTOB TpPOULKOro 3KcrepuMeHTa. Pe3rome

TEeKYLIUX pe3y/bTaToB 3KCIIepUMeHTa KATRIN. MaropaHoBcKHe HEWUTPHUHO.
[TapameTpu3anus MaTpUIbl CMeLIMBaHWSA MaKWOpPaHOBCKUX HEWTPHUHO. Be3HEUTpPUHHBIU
JIBOMHOM 6OeTa-pacnaj, - Teopus UM 3KcnepuMeHT. KadesbHbld (see-saw) MexaHU3M.

MaccoBbiii usneH /[lupaka-MailopaHbl JJisd OJHOrO NOKOJIEHUS. bBoJibllle HeWUTpasbHbIX
dbepMuoHOB. /[BOHOW U 0O6paTHbIN see-saw. PajnanimoHHbiil see-saw. KanubpoBoyHasi B-L
cumMeTpus (TaB-Horo MaciTa6a) c 06paTHBIM see-saw. PesloMme.



Tema 5. HelimpuHHble OCYUAAAYUU 8 BAKYYME.

KBaHTOBOMexaHHueckass Teopud. AHrenbl W runnonoramMel. [Ipocredmnii npumep:
ZiByx®JieiiBopHble ocuusAnuu. KpaTkoe usioxeHue CTaHJapTHOM KBAaHTOBOMeXaHUYeCKON
Teopuu. HekoTopsle npo6seMbl kBaHToOBOMexaHu4yeckoro (KM) nogxoaa. Llesnn u KoHnenuuu
TeopeTUKOo-noJeBoro nojaxoaa. Habpocok kBantoBonosieBoro (KTII) moaxona. KTII moaxof,
Ha npuMmepe peakuuu m @Pn — u tp. [IpocTpaHCTBEHHO-BpeMeHHbIe LIKaJjbl. [Ipumepsnl
MaKpPOCKONMYeCKUX  JAuarpaMM. BosiHOBble  makeTbl B~ KBAaHTOBOM  MeXaHHKe.
[IpocTpaHCTBEHHO-BpeMeHHas JioKanu3anus (JIokaJbHbIN npeget). Jlokaanusanusa UMIyJabca
(myockoBoJIHOBOM nipejien). KBasucrabuibHblie BosiHOBble NakeThl (KBII). [lpyrue cBoicTBa
KBII. ®usuyeckuin cmbica BekTopa pa. CpegHuit 4-umnyabc M Macca KBII. Cpeanee
nosnoxeHne KBII. 3HayeHHe NpPOCTPaHCTBEHHO-BpeMeHHOro mnapaMeTpa. J$PeKTUBHbIU
o6beM KBII. BosiHOBbIe makeThl B KBaHTOBOM Teopuu noJjis. OpHodyacTHiHble POKOBCKUE
coctossHusA. CocTOSTHUSA BOJIHOBOro nakeTa. HauboJsiee o6uue ceoiictea KBII. BaxkHbIl HI0aHC
(MeTadusuyeckre 3aMevyaHus). BosHOBOW mnakeT B KOHQUIYpPAaLlMOHHOM MPOCTPAHCTBeE.
[Ipubamxenre y3skoro KBIl. KomMmyranyvoHHass ¢yHKUus. [lJ0CcKOBOJIHOBOM mpefe.
[loBeleHMe KOMMYTAIlMOHHOM QYHKLUMU B CUCTeMe ILieHTpa wuHepuud. CBojka
KMHEMaTHU4YeCKUX COOTHOIleHUW. MHoromakeTHble COCTOsAHUA. PensitTuBucTckue ['ayccoBbl
naketbl (PIII). Ilpumep: yabTpapeassTUBUCTCKUN ciay4dal. I[lJ10CKOBOJIHOBOW mpeje.
®dynkuusa Ye (p, x). KBasucrtabuabubll pexxuM. Cokpawénubiit PI'TI (CPT'II). Komnenguyw.
®yukuusa D¢ (p, ¢; X). MHOronakeTHble MaTPU4YHble 3JieMeHThbl (MpuMepshl). IPPeKTUBHbIE
pasMepbl U HeonpeenéHHOCTb uMmnysbca CPTII. O6aacte nmpuMeHumoctu mogenu CPIIIL
[IpaBusa @eliHMaHa W UHTerpasjbl MepeKpbITUA. ACUMIOTOTHYECKUEe YcJaoBUA. Pacyért
MaKpOCKONMYEeCKON aMIIUTY/bl. ICKA3 pacyéTa. ACUMNTOTHKA Ha JAJbHUX PAaCCTOSTHHUSX.
WHTerpupoBaHue no (qo. OKOHYaTesbHOE BbIpaKeHUe [AJ aMIIUTYAbl. J$PeKTUBHbIN
HEUTPUHHBIA BOJIHOBOW makeT. O6bEMBbI NepeKpbITUSA. MUKpOCKONUYECcKass BEPOSATHOCTD.
Pesrome (y/1bTpape s TUBUCTCKUU cay4ai). Makpockonuyeckoe yCpeZHeHHe.
CHHXpPOHHU3UPOBAHHbIE M3MepeHHus. JluaroHasibHasi byHKIMS JIEKOTEepPEHIUU.
HepuaronanbHas QyHKuus AekorepeHnuu. @ielBopHble mnepexo/bl B aCHMITOTUYECKOM
pexxuMe. OCHOBHBIE CBOWCTBA Ilepexo/ia «BepoATHOCTb». [IpomexyToyHble BeiBOABI 0 KTII
noJXO0/e.

Tema 6. HelimpuHHble 0CYUAASIYUU 8 Beljecmae.

[IpesnomiieHne HeUTPUHO B BeljecTBe. [IpruMep: BellecTBO NOCTOSIHHOM IJIOTHOCTH (Cy4ai
2). OcunIaUM HEUTPUHO BBICOKMX 3Heprui B BellecTBe. 06061 éHHOe ypaBHeHue MCB.
OcHoBHOe ypaBHeHHUe. [IpocTeie npuMepsl. [losiHbIe ceyeHns B3aumoencTBus. [lokazaTenun
npesoMJieHUsl. 3aZjlaya Ha cOOCTBeHHble 3HayeHUsA. MaTpuua cMmemvBaHUA. COOCTBEHHbIE
3HaueHUs. CO6CTBEHHbIE COCTOSIHUA. YTOJI CMeLIMBaHHUSA B BellecTBe. MaTpulia cMelIMBaHUs
B BelllecTBe. AiuabaTuyeckoe pelieHue. Ajuabatuueckass Teopema. Pemenue. [IpesenbHblie
cayvyau. Cpesia IOCTOSSHHOM MJIOTHOCTH U cocTaBa. Cay4dait |q| = |4s|. [IpuMepbl ocUUIALUANT
U < s. 06bexkTbl TopHa-’KuTkoB. BelpoxkaeHHbIN ciaydyail. CTaHAapTHbIM MexaHu3dM MCB.
BriBoAbI.

6. POH/; OLLEHOYHBIX CPEACTB JJIsl OLleHUBAaHUS Pe3y/IbTaTOB 06Y4YEeHUs MO JUCHUILINHE
(Mmoay.s0)

6.1. TunoBble 3aJlaHUsI U HHble MaTepHaJsibl, HEOOXOJUMbIe /il OIIEHKH pe3yJbTaTOB
00y4YeHuUs:

Tumnoskie BOITPOCHI A4Jid MIpOoBeAEHUA TEKYI.U,eﬁ IIPOBEPKH YCII€EBAEMOCTH:



e UYro Takoe kocMoreHHble Ui '3K HeUTpUHO?

e Kakoli u3 ¢GopMPaKTOpOB KBA3UYNpPyroro paccessHUs] HEUTPUHO Ha CBOOOAHOM
HYKJIOHEe 00pallaeTc B HyJib NPU yCJIOBUH BBINOJHEHUS T-WUHBAapUAaHTHOCTU U C-
WHBAapUAHTHOCTU?

e Kakad u3 peakyui oTBedaeT 3a MAaKCUMaJIbHbIU IOTOK COJTHEYHBIX HEUTPUHO?

e Kakue nponeccol npotekatoT B CosiHLe?

TunoBble Bonpockl, 3a/jlaHus /11 NpOBeJleHUsl IPOMEKYTOYHOU aTTecTalyy (3a4eTa):

10.

11

12.

13.

14.

15.

Y1o Bam M3BECTHO O COBpEMEHHBIX YCKOPUTEIBHBIX U KOCMOJIOTUYECKHUX OTPAaHUYEHUAX
Ha YMCJIO TUIIOB HEUTPHUHO U CYMMapHYI0 MacCy HEMTPHUHO BCEX TUNOB?

KakoBbl COBpeMeHHble 3KCIlepUMeHTa/ibHble OLIEHKH J0Jedl O0ObIYHOW MaTepuu,
pajguanyu, TEMHOM MaTepUuU, TEMHOU SHEPTrUH U HEUTPUHO Bo BcesreHHON?

B uyéMm 3akioyaeTcs mnpobseMa «KOCMHUYECKOTO coBHajeHuss» (cosmic coincidence
problem)? I'ze nnoTtHocte CvB Oosibllle B rajakTUKax WU B MeXraJaKTU4eCKOM
npoctpaHcTBe? [louemy? BriBenuTe dopMmysy AJisi KpaCHOrO CMelleHUsI 6e3MacCOBBbIU
PEJIMKTOBBIX HEUTPUHO.

Yto Takoe «mnoBepxHOCTb mocienHero paccesHus» (II[IP) pesukToBbIX HEUTPHUHO?
MoxxeTe Ji1 Bbl IPUBECTH Ka4yeCTBEHHbIE U KOJIMYECTBEHHbIe 3aBUCUMOCTH pasuyca III1P
OT MacCbl HEUTPUHO?

Yrto Bbl 3HaeTe 06 orpaHU4YEHUAX HA YUCJI0 TUIOB HEUTPHUHO, CJeAYIOUIMX U3 NAHHBIX O
IIepBUYHOM HYKJIEOCUHTe3e?

Yro Bel 3HaeTe 0 BJHWSHUM MacCUBHBIX HEUTPUHO Ha (GOpMHUpOBaHUE
KPYMHOMAaclITabHbIX CTPYKTYp BcesreHHON?

KvHeTrka HEUTPUHO B paHHel BceseHHOU (Kjlaccuyeckoe pesiiTUBUCTCKOE YpaBHEHUE
BoJsibliMaHa, OCHOBHbIE peaKIL1H.

Yrto Bbl MoxeTe pacckasaTb 06 y4éTe cMelIMBaHUs HEUTPUHO U 3 deKTa NpesoMIeHUs B
KMHeTU4YeCKOM ypaBHeHUU?

B 4éMm pasHuLa Mexy JUPAaKOBCKUMU U MaWOPAaHOBCKUMU HEUTPUHO?

Yrto Takoe BakyyMHasi MaTpula cMeminBanus HeutpuHo ([IMHC maTpuna)?

.CBA3b MoOJIeM JAUPAKOBCKUX HEWTPUHO C ONpeJeJéHHOM MacCOu U onpefeseHHbIM

byieriBOpoM.

CBs3b moJieM MaWOPAaHOBCKUX HEUTPUHO C ONpeAeJéHHOU MacCOM WU OlpejeseHHbIM
biefiBopoM.

B 4éM npuymnHa coxpaHeHus JeNTOHHBIX yhces B CTaHZapTHOM Mogesnu ¢ 6e3MaccoBbIMU
HEUTpPUHO?

[TogcuutaTe yucao uandeckux a3 B BAKYyMHOU MaTpulie CMelIMBaHUs JUPAKOBCKUX
HEUTPUHO.

[logcuutaTte yucao ¢usmyeckux ¢a3 B BaKyyMHOM MaTpulle CMelIMBaHMUA
MallOpaHOBCKMX HEUTpUHO. B 4YéM pasHuLa MeXJy ecTeCTBEHHOM Hu 00paTHOM
vepapxusaMu Macc HeWTpuHo? IlpuBegute 3 4 mnpuMepa MpPOLLECCOB, HUAYLHUX C
HapylleHUWeM WHJWBUJAYAJbHBIX JIEITOHHBIX YHCeJ, a TaK e C HapylleHUWeM II0JIHOTO
JIEITOHHOTO YHCJIa.



16.

17.

18.

19.

20.

21.

22

26.

27.

28.

29.

30.

31.

32.

33.

34.
35.

Yem omnpegenseTcs MasioCTh IIMPUHBI pajUALUOHHOTO (O6€3HEUTPUHHOrO0) pacmnaja
MiooHa B CTaHaapTHOU Mogenun?

Yto Bbl 3HaeTe 0 COBpeMEHHOM 3KCIEPUMEHTA/IbHOM CTaTyce NpoO6JieMbl CHeKTpa
(Mepapxuu) Macc HEUTPUHO?

Yto Bbl 3HaeTe 0 COBpeMeHHOM 3KCllepUMeHTaJbHOM cTaryce CP-Hapymenusa B
JentoHHoM cekTope CrangapTtHou Mogenu? I[losicHuTe cBs3b HapyuieHus CP- u T-
CUMMETPUH.

YTo Takoe «CTepuybHble HeWTpuHO»? Yto Bbl 3HaeTe 0 CcOBpeMeHHOM
9KCIIepUMEHTA/IbHOM CTaTyce Npo06JieMbl CTEPUJIbHBIX HEUTPUHO?

[TosicHuTe KayecTBeHHO GU3UYECKHUU CMBICI COMHOXUTesNel B popMysie A B-pacnaja.
Yro Takoe apPeKkTUBHAsA Macca HEUTPUHO OT [3-pacnaja, mg.

Yto o3HavyaeT TepMUH «rpadpuk Kropu»? B 4éM CI0KHOCTb U3MEPEHHUH «Ha KOHIle
cnektpa»? Yto Bbl 3HaeTe 0 COBpeMEHHBIX 3KCIEPUMEHTA/IbHbIX OTPAaHUYEHHUAX Ha
BEeJIMYMHY Mmp.

. MexaHU3M ABOKMHOTO 6e3HedTprUHHOrO 3 pacnaza (0vff).
23.
24.
25.

Yrto Takoe apdekTHBHAA Macca HeUTpuHO mpg B OVP[ -pacnaze?

Yo Bbl 3HaeTe 0 COBpeMeHHOM 3KCIIepUMeHTa/IbHOM cTaTyce npob6seMbl OV3[3

Yto Bbl 3HaeTe o pesysbTatax skcnepuMmeHTa «Heidelberg-Moscow» mo moucky Ovf3f3-
pacnaaa?

Yto Bbl 3HaeTe 0 mnpobGseMe Macchl HeWTpuHO? [loueMy Masible MacCbl HEWTPHUHO
CBUJI€TEIbCTBYIOT 0 HenosiHOTe CTaHZapTHOW Mogenn?

YTo 03HayaeT TePMHUH «KadeJbHbIM MexaHU3M» (see-saw)? Kakue Tumbl see-saw Bbl
3HaeTe?

Yto Bbl 3HaeTe 00 3KCIepUMeHTax N0 H3yYeHHWI0 HEWTPUHHBIX ocuuasanui? Kak
3aBUCHUT OT 3HEPTUHU JJIMHA OCLUJIIALIAN HEUTPUHO?

CTtaHpapTHas KBAHTOBOMeXaHUYeCKasi TeOpUst HEUTPUHHbBIX OCLIUJIJIALMU.

Kakue nosioxxeHusi kBaHToBoMexaHU4eckoll (KM) TeopuM HEWTPUHHBIX OCLUJISALUN
npeAcCTaBAsATCA cnopHbIMU? [loyeMy 3Ta Teopusi He MOXKeT ClpaBeJJiMBa Ha O4YEHb
60JIbLIMX PACCTOSHUAX MEXY UCTOYHUKOM U JieTeKTopoM? Uiu MoxeT?...

MoryT /i1 JIErKMe HeUTPUHO «IPOOCUUIMPOBATb» (MpPeBpPaTUTbCA) B TskKEJble?
OCUMIIMPYIOT JIM PEJIMKTOBblE HEUTPUHO?

Yto Bbel MoxeTe paccka3zaTb 06 OCHOBHBIX H/lesIX KOBAapUAHTHOIO KBAaHTOBIIOJIEBOTO
N0AX0Ja K TEOPUH HEUTPUHHBIX OCUUJIJIAIUNA?

Yto Bbl MoxKeTe ckasaTb 006 OCHOBHBIX MaclITabaXx HPOCTPAHCTBEHHO-BPEMEHHBIX
obJiacTeil B MAKpOCKONIMYECKON peMHMaHOBCKOW uarpaMmbl?

Teopust BosiHOBBIX TakeToB B KM u KTII.

Yrto Bbl 3HaeTe 06 MCB apdexTe?

6.2. lllkasa ¥ KpUTEpUU OLleHUBAHUA

PesyabraT | KpuTepuu onjeHMBaHUs 3HAHUM, YMEHUN U HABbIKOB
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OCBOEHUS 2/ 3/ 4/ 5/
JUCLUUIJINH | He 3aYTEHO 3a4TeHO 3a4TEHO 3a4TeHO
bl
3HaHUA OTcyTcTBUE 3HAHUU B neaom B nesom YcnemHblie u
yCIellHble, HO yCIIeUIHOe, | cucTeMaTuyecK
He HO Ve 3HaHUA
cUCTeMaTU4yeCcK | cofepixalie
Ve 3HaHUA e
OTJeJIbHbIe
npo6esibl
3HaHUS
YMenus OTcyTcTBHE YMEHUA B nesiom B nesiom YcnewmHoe u
NPUMEHSATH 3HAHUSA yCIEeUIHOE, HO yCIIeUIHOe, | cucTeMaTu4yecK
byHAaMeHTalbHBIX U He HO oe yMeHUe
aKTyaJIbHbIX TPOOGJIEM. CUCTeMaTH4eCK | coaepikalle | IPUMEHATh
oe yMeHHe e 3HaHUA
NPUMEHATH OTJeJIbHbIe
3HaHUA npo6eJibl
yMeHUe
NPUMEHSATH
3HaHUA
HaBbiku OTtcyrcTBue/dparmenTapH | B uesnom B nesiom YcneuHele u
ble HaBbIKU B pellleHUH yCHeLIHbIe, HO yCHellHble, | cUCTeMaTU4ecK
3a4a4 He HO Ve HaBbIKU B
cUCTeMaTHYyeCK | coJepikalle | pelleHuU 3a4a4
Yie HaBbIKU B e
pellleHUH 3aa4 | OTAeJIbHbIE
npoo6esibl
HaBBIKU B
pelleHUU
3a/a4y
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[lepedyeHb pecypcoB HHPOPMAIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTU «IHTepHeT»

JlocTynHbIe Yepe3 UHTEPHET KYPHaJibl 0 PU3KKe 3JIeMEeHTAPHbIX YaCTHUII;

O 0N W

10.

TeopeTuyeckass U MaTeMaTH4ecKast pU3UKa

European Physical Journal C

Journal of High Energy Physics

Lecture Notes in Physics

Nuclear Physics B

Physics Letters B

Physics Reports

Physical Review D

Reviews of Modern Physics

a Takxe yuebHOe nocobue U COOPHUK 3a/1a4, pa3paboTaHHbIe /JIs JaHHOI'0 Kypca.

OnucaHue MaTepUaJbHO-TEXHUYECKOW 0a3bl: KypC MOXET ObITh IPOYUTAH B MOTOYHOU
ayJUTOPUH MPU HAJTUYUH: PabOTAIOIIUX 3JIEKTPHUYECKUX PO3ETOK, KOMIIbIOTEPA, IPOEKTOPA,
3KpaHa, y4ebHOM JJOCKHU

8. AA3bIK nNpenojgaBaHUA: pYCCKUU
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