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ITporpammva yae6roii mucuammnsl «@U3HKA BBICOKHX SHEPI'M» cocrasiena Ha
ocaose I'OC BIIO mo nampasienuto moarotoBkH 03.03.02 ®usnka, yTBEpHKICHHOTO MPHKA30M
MunncrepcTBa obpaszosanns u Hayku JIHP «04» anpers 2016 r. Ne284 u «Ilonoxenus 00
opranmsaimui  yyebHOro  mpomecca B 00pasoBaTelbHBIX — OpraHH3alldsX — BBICLICTO
npodeccHoranbHOro o0pasoanns [loxenkoit Hapoanoii PecniyOmiku», yTBEPKIEHHOTO MPHKA30M
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Pazpabotunk:
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Korenko B.H.



O0sn1acTh NpUMeHEHHS] U MeCTO JAMCHUILUIMHBI B y4eOHOM mpouecce: YdeOHas JUCLUIUIMHA
«®Du3uKa BBICOKMX JHEpPIuil» SBISIETCd BapUATUBHOM YacTbl0 MNPOQPECCHOHAIBHOIO OJoKa
JUCLUIUIMH OArOTOBKU CTYJEHTOB 110 HanpasieHHo noarorosku 03.03.02 ®dusuka.

OcHoBbIBaeTcsi Ha 0a3e IUCUUIUIMH NPEbIIyIIero YpoBHs oOpa3zoBanus: «OOwmias u
HKCIEepUMEHTaNbHasl (u3nuka (DJIEKTPUUYECTBO M MarHeTusMm)», «OO0mas U 3KCIepUMEHTalIbHas
¢msmka (Onrtuka)», «OOmas u dSKcnepuMeHTambHas ¢usnka (Pu3nka aToMa M aTOMHBIX
apreHuil)», «OOmas u skcnepuMeHTanbHas ¢(usnka (Du3MKka aTOMHOTO SApa W YacTHUIL)»,
«KBaHTOBasi MexaHuKa», a TaKkKe NpU H3YYEHHM MNPEAIIECTBYIOMMX JUCHUIIMH «OOmas u
JKCHepuMeHTanbHas  gu3uka (MexaHuka)y, «OOmas W  SKCHepUMEHTanbHas  (pu3MKa
(Monekynspras ¢usuka. Tepmomunamuka)», «Teopus BEpOATHOCTH € MaTeMaTHYECKas
cTatucTuka», «Teopus QYHKUMH KOMIUIEKCHOTO MEPEMEHHOro», «BeKTOpHBIH M TEH30pHBIN
aHanu3», «Judpdepenunanbasle ypaBHeHHs. VHTerpanbHble YpaBHEHMSI M BapUAIlIOHHOE
ucuucienue», «MeToapl MaTeMaTHuecKol (GUu3MKW», «YUHCIeHHbIE METOJbl U MaTeMaTHYECKOe
MoienpoBaHue. IHTerpupoBaHHbIE CUCTEMBI U KOMIIBIOTEPHAS rpadukay.

SBnseTcsi OCHOBOW ISl HW3y4Y€HHMs] CONYTCTBYIOIIMX JMCLUUIUIMH: «AcTpo(u3uKa,
aCTPOHOMHSI M METOJMKAa MPENo/aBaHus acCTPOHOMUHU (ACTPOHOMHUS M METOJMKA MPEnoJaBaHus
acTpOHOMHUH)», «OCHOBBI ~ ONTOIJEKTPOHUKU M  (HOTOHHKH», «MeToabl  HCCleI0BaHUMI
HAaHOMAaTEPHAJIOBY.

1. HopmaTuBHbBIE CCHLIKH (npu HE0OX0OUMOCmL)

2. CTpyKTypa AUCLHUIIIUHBI (M0dy/s)

ouHas (popma *3a0unas popma
XapaKkTepHCTHKa YUeOHOH TUCIUIUTHHEI obyuenns Ha base obyuenus na base
CIIO CIIO BIIO
COO COO
(yexop.) (yekop.) | (yckop.)
OO0pazoBaTebHBIN YPOBEHD: Axanemudeckuii 0akaiaB
P yp P
HamnpaBnenue noarotoBku 03.03.02 ®usuxa
[Tpoduns OO6muit
KonnuecTBo comepkaTtebHbIX MOy )
(Tem)
JucruniHa 6a30B0H / BapHaTUBHOM YacTH IIpodeccnonaabHblii 010K, BapuatuBHas
00pa30BaTENIbLHON MPOrPaMMEI ' 4acTh

*mexyujue (MoOYIbHbIL KOHMPOTL) U

DOpMBI KOHTPOJIS
NPOMedCYmouHas ammecmayus (3avem)

ouHas popma *3aounasn gpopma
okazaTenu oOyueHus Ha 6aze 00yuenus Ha baze
CoOO *CIIO CcoO CIIO BIIO
(yckop.) (yckop.) | (yckop.)
KonuuecTBo 3aueTHBIX eUHUIL (KPEIUTOB) 2
KonuecTBo yacoB 72
['on moaroToBku
Cemectp 8
KosmmuectBo yacoB
- JTEKIIMOHHBIX 10
- MPAKTHYECKUX, CEMHUHAPCKHUX
- 1abOPATOPHBIX 20
- CaMOCTOSITEIbHON pabOThI 42
B T.4. UHJIMBUIyaJIbHOE 3aJaHUE




HenenpHOE KOIMYECTBO YacoB, B T.4.

ayIMTOPHBIX 3

COO - cpennee obiee oOpa3oBaHue
CIIO - cpennee npodeccuoHaIEHOE 00pa30BaHIE
BIIO — BeIcHIce mpodeccnoHanbHOe 00pa3oBaHue
1- B coorBerctBru ¢ OOII (ocHOBHOI 00pa3oBaTEIbHON IIPOrPaAMMON )

3. Onucanne qucuunanub (Modyas)

Ieau u 3agaun.

I]en» — copMUpOBaTH Y CTYACHTOB CUCTEMY 3HAHUN U MOHATUH (U3UKU aJpOHOB, KOTOpas
BxoauT B coctaB CranpaptHoil Mojenu yactun. O030p BaXKHEMIINX MOJIOKEHUHM M aKTyalbHBIX
npobsieM COBpEeMEHHOH (PU3MKHU BBICOKUX PHEPIUid, HA MPOBEPKY U PEIIEHUE KOTOPBIX HALEICHbI
TEKyl[Me U IUIaHHpyeMble Ha OyJyllee H3MEpUTEIbHbIE M TOHUCKOBBIE HSKCIIEPUMEHTHI.
PaccMoTpeHnE COBPEMEHHBIX MOAXOA0B K TEOPETUYECKOMY M JKCIEPUMEHTAJIbHOMY HU3YUYEHUIO
CUJIBHBIX B3aUMOJECHCTBHIA.

3adayu — nathb NpeCTaBICHUE O COBPEMEHHOM COCTOSIHUU TEOPUH B (PU3UKE JIEMEHTapHBIX
YacTHIl W HX B3aUMOJAEHMCTBHUII, 4YTO MpeamnoyiaraeT CUCTeMaTHyeckuii o0030p Kpyra
HKCIEPUMEHTANbHBIX (DAKTOB, KOTOpbIE HAIUIM YCTOSBILIEECS TEOPEeTHYEeCKoe OOBsICHEHHE,
(GakToOB, )i KOTOPHIX HaWJE€HO TUIOTETUYECKOE TEOpPEeTHYEeCKOoe OObsICHEHUE, W (DAKTOB, IS
KOTOPBIX OOBsCHEHHE MO0 He HaineHo, JMOO HAXOIUTCS 3a pPaMKaMU CYIIECTBYIOLIMX
BBIYMCIIUTEIbHBIX MeTOJ0B. KpoMe TOro, narb 0030p Te€X TUIOTETHYECKHUX TEOpPUM, KOTOpPHIE,
BO3MOYKHO, IIO3BOJIAT Pa3pellluTb TPYAHOCTH CIIOXKUBILICHCA K HACTOSLIEMY BpPEMEHHU
CTaHAapTHOM Mojenu. JlaTh mnpeacTaBieHHME O METOAAX KBAHTOBOW TEOPHM IIOJIA, KOTOpas
ABNseTcs (yHAAMEHTOM B TEOpUHM (U3MKM MHUKPOMHpA, a TaKKe TEOPHUH CHMMETPUH
AJIeMEHTapHbIX 4YacTull. O3HAKOMUTH C CYIIECTBYIOLIEH CXEMOW 3JIEeMEHTapHBIX YacTULl U
OCHOBHBIMHM  HANPABJICHUSAMHU IOJYyYEHHS HOBBIX OKCIIEPHUMEHTAJIBHBIX JAHHBIX B (PU3HKe
BBICOKMX JHepruil. PaccMOTpeTh TEXHUKY [ETEKTUPOBAaHUS M UIACHTU(PUKAIMM 4YacTHUIl B
pasNMYHbIX JAMANa30HaX »JHEpPruu, MPOBECTH aHaIM3 (PAKTOPOB, ONPEAEISIOIUX TOYHOCTb
U3MEPEHUI U JIOCTOBEPHOCTh PE3YJIbTATOB.

TpeGoBanus k pe3yJbTaTaM OCBOeHHMS IMCHUILIMHBI: [Ipoluiecc M3ydeHMs NUCUUIUIMHBI
HampaBjieH Ha (OpPMHUPOBAaHHE HJIEMEHTOB CIEAYIOLMX KoMmeTeHuuil B coorBercTBuu ¢ 'OC
BIIO no nanHOMY HampaBJICHUIO TOATOTOBKHU (TIPO(HITIO):

a) oowexynomypuwix (OK):

— CIIOCOOHOCTBIO HCIOJB30BaTh OCHOBBI (MIOCOPCKUX 3HAHUK [ (POpPMHPOBAHUS
MupoBo33peHueckoit nozurmu (OK-1);

— CIIOCOOHOCTHIO AHAIM3MPOBAaTh OCHOBHBIE H3Tallbl W 3aKOHOMEPHOCTH HCTOPUYECKOTO
pa3BuTHs oOuiecTBa 111 popMupoBanus rpaxaanckoi nosunuu (OK-2);

— CIOCOOHOCTBIO HCIIOJIb30BaTh OCHOBBI IKOHOMUYECKMX 3HAHUW B Pa3lUYHBIX cdepax
xusneaestensHoctu (OK-3);

— CHOCOOHOCTBIO HCIIOJIB30BATh OCHOBBI IPABOBBIX 3HAHUH B Pa3IWYHBIX cdepax
xusHeaestensHoctu (OK-4);

— CIHOCOOHOCTHIO K KOMMYHHUKALIUM B YCTHOM M NHCbMEHHOH (¢opMax Ha pPYyCCKOM,
YKPaHCKOM U MHOCTPAaHHOM I3BIKAaX JI PEILEHUS 3a]a4 MEKJIMYHOCTHOTO M MEKKYJIbTYPHOIO
B3aumozeicteus (OK-5);

— CIIOCOOHOCTBIO paboTaTh B KOJUIGKTHBE, TOJEPAHTHO BOCHPUHUMAS COLMANIbHBIE,
3THUYECKHE, KOH(pECCHOHaIbHbIE U KyJbTypHbIe paznuuus (OK-6);

— CIIOCOOHOCTBIO K caMOOpranu3anuu 1 camooOpaszoBanuio (OK-7);

— CIOCOOHOCTBIO HCIOJB30BaTh METOABl M CpeIcTBAa (U3NYECKOW KyJIbTYpbl IS
o0ecreyeHus: MOJHOLEHHOM colManbHOM U podeccnonanbHol nestenbHocTH (OK-8);

— CIOCOOHOCTBIO HCIIOJIB30BaTh NMPUEMbI MEPBOW MOMOIIM, METOJbI 3allUThl B YCIOBUSAX
ype3BbluaiiHbIX cutyauuii (OK-9).



0) oowenpogpeccuonanvnvimu komnemenyuamu (OIIK):

—  CIIOCOOHOCTBIO  HCIIONIb30BaTh B MNpOodeCCHOHANbHONW  JedaTelbHOCTH  0a30BbIe
€CTeCTBEHHOHAYYHbIC 3HAHUS, BKIIIOYAsl 3HAHUS O TpEAMETe W OOBEKTaX M3Y4EHHUs, METoJax
UCCJIEJIOBAaHMS, COBPEMEHHBIX KOHIIETIIHSX, JOCTUKEHHUSIX U OTPaHUYCHHUSIX €CTECTBEHHBIX HAyK
(mpexie Bcero XMMHH, OMOJIOTHH, SKOJIOTHH, HayK o0 3eMie u yesnoBeke) (OIIK-1);

— CHOCOOHOCTBHIO UCMOJB30BaTh B MPO(ECCHOHATBHOW NEeATENbHOCTH 0a30Bble 3HAHUS
(GyHIaMEHTANBHBIX pa3[elIoOB MaTeMaTHKH, CO37aBaTh MaTEeMaTHYECKHE MOJIENM THUIOBBIX
npodecCHOHANBHBIX 3aad M MHTEPIPETUPOBATH IMOITYYCHHBIE PE3yJbTaThl C YYETOM TPaHUI
npumennMoctu mozeneit (OIIK-2);

— CMOCOOHOCTBIO HCIIONBb30BaTh 0a30BbIE€ TEOpPETHYECKHE 3HAHUA (PyHIaMEHTaTbHBIX
pa3zaenoB o0uiei u TeopeTHuecKor GU3NKU s perieHus npodeccuonanbueix 3aaad (OI1K-3);

— CMOCOOHOCTHIO MOHUMATh CYHIHOCTh M 3HaU€HUE MH(POPMAIMHN B PA3BUTUU COBPEMEHHOTO
o0IIecTBa, OCO3HAaBAaTh ONACHOCTh M YIpo3y, BO3HHKAIOIIME B ATOM TIpolecce, COOII0AaTh
OCHOBHBIC TpeOoBaHMs nHpopMarmonHon 6e3onacHoctu (OITK-4);

— CHOCOOHOCTBIO HCIIOJIB30BaTh OCHOBHBIE METOJBI, CIIOCOOBI W CPEICTBA MOJYYCHUS,
XpaHeHus, nepepadoTku MHPOPMAIMM U HaBBIKU PabOThI C KOMITBIOTEPOM KakK CO CpPEACTBOM
ynpasienus nadopmarmeii (OI1K-5);

— CIIOCOOHOCTBIO peliaTh CTaHJApTHBIE 3a7]a4i MPOPECCUOHANBHOMN NesTebHOCTH Ha OCHOBE
UHPOpPMALMOHHOW © OuOIMorpaduyueckod KyJNbTypel € TpPUMEHEHHEM HWH(POPMALMOHHO-
KOMMYHHKAIIHOHHBIX TEXHOJIIOTUA W C YYETOM OCHOBHBIX TpeOoBaHUN HWHGOPMAIMOHHON
6e3onacuoctu (OIIK-6);

— CIOCOOHOCTBIO HCIONIb30BaTh B CBOEH NpoeCCHOHANBHONW JAEATEeIbHOCTH 3HAHHE
uHocTpaHHoro si3bika (OIIK-7);

— CIIOCOOHOCTHIO KPUTHYECKU TEePEOCMBICIMBATh HAKOIUJICHHBIM OMBIT, W3MEHATh IPHU
HEOOXOIMMOCTH HampasieHue cBoei aesrensHocta (OITK-8);

— CIOCOOHOCTHIO TOJYYUTh OPraHM3AIMOHHO-YIPaBIEHYECKHE HABBIKM IpH padoTe B
HAYYHBIX TPYMIax U IpyruX MaybIX KojuiekTuBax ucnoianureneit (OIIK-9).

0) npogpeccuonanvnvix (I1K):

HAYYHO-MCCJIeJ0BATEIbCKASI U MPOEKTHAS 1eATeJbHOCTh:

— CIOCOOHOCTBIO HCIIONB30BAaTh CHEINHMATU3UPOBAHHbIE 3HAHUSA B 00JacTH (QU3MKU IS
ocBoeHus TpouIbHBIX Pu3ndeckux quctummiud (ITK-1);

—  CIOCOOHOCTBIO  TPOBOJWTH  HAyudHble HCCIEOBaHHMA B  M30paHHOH  oOiacTu
SKCIIEPUMEHTAJIbHBIX U (WJIM) TEOPETUYECKUX (PU3MYECKUX HCCIECIOBAaHUM C IOMOUIBIO
COBPEMEHHOW mNpUOOpHOW ©0a3bl (B TOM YHCIIE CIOXHOTO (U3NYECKOrO0 OO0OpYAOBaHHS) H
MH()OPMAIMOHHBIX TEXHOJIOTUHN C yU€TOM OTEUECTBEHHOTO U 3apyOexHoro omnbita (I1K-2);

HAY4YHO-WHHOBAI[HOHHAS /IeSITeJIbHOCTh:

— TOTOBHOCTBIO TIPUMEHATh Ha TPAKTHKE MPOPECCHOHATBHBIE 3HAHUS TEOPHH M METO/0B
busnueckux uccnenopanuii (I1K-3);

— CHOCOOHOCTBIO TPHMEHSATh Ha TMPAKTHKE NPOPEecCHOHANbHbIE 3HAHWS W YMEHUS,
MOJTyYEHHBIE MTPU OCBOCHUH NMPOPUIbHBIX Guznyeckux naucruruind (I11K-4);

— CIIOCOOHOCTBHIO TOJIB30BATHCS COBPEMEHHBIMU METOJaMH 0OpaOOTKH, aHajM3a W CHHTE3a
busndeckoit nHGopMaMK B 130paHHOU oOsacTu pusnyeckux uccnenosanuii (I1K-5);

OpPraHU3alMOHHO-YNPABJIEHYECKAS 1eATeIbHOCTh:

— CIIOCOOHOCTHIO TOHMMATh M HUCIHONB30BaTh HAa TMPAKTHKE TEOPETUUYECKHE OCHOBBI
OpraHu3alMy U aHupoBanus pusndyeckux uccinenosanuii (I1K-6);

— CIIOCOOHOCTBIO Yy4YacTBOBAaTh B MOATOTOBKE W COCTABJICHWW HAYYHOW JTOKYMEHTAIlUU T10
ycranoBneHHo# gpopme (ITK-7);

— CHOCOOHOCTBhIO TIOHMMAaTh W TNPUMEHSATh Ha TMPAKTUKE METOMAbI YIpaBieHus B cdepe
npupoonoiabzoBanus (I11K-8);

nearoruyeckasi M NpoCBeTUTENbCKAs 1eATeJIbHOCTh:



— CHOCOOHOCTBIO IPOEKTHPOBATH, OPraHU30BBIBATH M AHAJIM3UPOBATH IEJArOTMYECKYIO
NeSITeNbHOCTb, obecrieunBast 110CJIe10BATENbHOCTD U3JI0KEHUS marepuasia U
MEXIUCHUIUIMHAPHBIE CBA3M pu3uku ¢ Apyrumu aucuuiuinaamu (I1K-9).

— CIIOCOOHOCTBIO METOAMYECKH IPAMOTHO IIAHUPOBATh JIEKIMOHHBIE U MPAKTUYECKHUE 3aHATHUS IO
paszzienaM y4eOHBIX TUCHUIUIMH M MyOJMYHO M3JIaraTh TEOPETUYECKHE M MPAKTUYECKHE pPa3JIeIibl
y4eOHbIX AMCLUUIUINH B COOTBETCTBMM C YTBEP)KACHHBIMU YYEOHO-METOAMUYECKUMH IOCOOMAMU

(TIK-10).
B pe3yabrare n3ydeHusi MOIYJIs CTYAEHT J0JIKeH
3uamop:
®  [IPUHIMIIEI PSS THUBUCTCKOM KBAHTOBOW MEXaHHKH;
® 0COOCHHOCTH SIICPHBIX CHIT;
®  CBSI3b CHMMETPHUH C 3aKOHAMH COXPaHCHHS,
®  KIACCU(UKAIUIO YACTHIL;
®  MOjeTh (PU3MUECKOTO BaKyyMa;
® [OHATHA TOJS, KaTMOPOBOYHOrO 0O30HA, BHYTPEHHEH CHUMMETPHM YacTHILl, YETHOCTH,

JICTITOHOB U KBAPKOB;

3aKOHBI COXPAHEHUS MPHU B3aUMOJICCTBUU JIEMEHTAPHBIX YAaCTHIL;

noje Xurrca, COBpeMEHHYI0 TEOPETHUYECKYIO U DKCIIEPUMEHTAIbHYIO CUTYaIlUIO;

TEOPHUU CJIA00TO U CHITBHOTO B3aMMOJICHCTBHIA,

0COOEHHOCTH IIBETOBBIX CHJI, IIOHATHE TJIFOOHA M KBAPKOB;

MYJIbTUIUIETHI aIPOHOB;

Crangaptayro Mojens;

teopun Benukoro OObegMHEHUS U MOJEIU C JOTOJHUTEIBHBIMU Pa3MEPHOCTIMU

MPOCTPAHCTBA-BPEMEHHU, KOTOPHIE BBIXOAAT 3a paMKu CTaHAAPTHON MOJEIH;

®  KaK CO3JAIOTCS U MPOBOJISATCS IKCIICPUMEHTHI 110 (PU3UKE BHICOKUX YHEPTHIA.

Ymems:

®  [PUMEHSATH METOJIbI KBAHTOBON ()M3HMKH K YCTAHOBIICHUIO CBOMCTB MHUKPOOOBEKTOB;

®  aHAJIM3UPOBATH CBOMCTBA MUKPOYACTHII, BHITEKAIOIINE U3 UX CUMMETPHUH;

UCIIONIL30BaTh METOBI, pa3paboTaHHBIC B 007acTH (DM3MKH SJICMCHTAPHBIX YACTHI] B

Hay4YHOU U MearorM4ecKor JeAaTeIbHOCTH;

aHAIM3UpPOBaTh Auarpammel OeiiHMaHa;

YCTaHABJIUBATh CHMMETPUIO MUKPOOOBEKTA;

KCIIOJIb30BAaTh 3aKOHBI COXPAHEHHUs MIPHU aHAIU3€E PEAKINUA MEXIY YaCTUIIAMU;

MPEJCTABIISITh PEAKIIMU KBAPKOBBIMU JUArPaAMMaMH.

Bnaoemo:

®*  MeToJaMu, pa3paboTaHHBIMHU B 00JlacTH (pU3UKH (PyHIAMEHTAIBHBIX B3aUMOJCHCTBUN —
MAaTEeMaTUYECKUMHA MOJIEISIMH  B3aMMOJICHCTBHUI, METOJaMU TEOPUH CHMMETPUH,
(bU3UYECKUMHU OCHOBAMH AKCIIEPUMEHTAIBHBIX UCCASAOBAHUH JIEMEHTAPHBIX YaCTHII.

4. Copepkanue TMCHUILIMHBI (MoayJisi) H GOPMBI OPraHu3aNKK Y4e0HOI0 mpouecca

Kypc muctunnunsl «®@u3MKa BLICOKMX IHEPTHii» MpenycMaTpuBaeT cieayromme GopMbl
OpraHu3ali y4eOHOTO TMpolecca: JIGKIWH, MPAKTUYECKHe 3aHSATHS, CaMOCTOSTEIbHas padora
CTY/ICHTA.

Marepuain W3J1araeTcs c HCIIOJIb30BAaHNEM O0BSICHUTENbHO-MILTIOCTPATUBHBIX,
IBPUCTUYECKUX M HCCIEN0BATEIbCKUX METOJOB IMpernojaBaHus. JIeKuuu COmpoBOXKAAIOTCS
JICKOIMOHHBIM 3KCIIEPUMCHTOM.

B yue6HOM mporecce MIMPOKO TPUMEHSIOTCS AKTUBHBIE W HHTEPAKTHBHbBIE (HOPMBI
NpoBeJeHUs 3aHATUN (pa300p KOHKPETHBIX CUTyaluM, AMCKYCCHUs, MOJIEMHUKA), BHEAyJIUTOpHas
camocTosiTeNibHast padoTa, OauIbHO-PEHTHHIOBasi CUCTEMa OLEHKH YCIIEBAEMOCTH, JIMYHOCTHO-
OpUEHTHUPOBAHHOE 00yUeHUE, IPobIeMHOE 00yUeHHe, OJI0UHO-MOAYIbHOE 00yUEHHeE.

Hcnonb3oBanue B y4eOHOM IPOLIECCE MHTEPHET-PECYpCOB IO JAAHHOMY KypCy; pelleHHe



3aJgad, MaKCHUMaJIbHO HpI/I6J'II/I)KCHHI>IX K KOHKPCTHBIM HAYYHO-HCCJICAOBATCILCKUM CUTYaAlUIM,
JMCKYCCHH B TIpOIleCCe TOUCKA IMyTeW pelIeHus chOpMyIUPOBaHHBIX MPoOJeM; JabopaTopHbIC
paboTHI.

CamocrosTenbHas paboTa CTYACHTOB MPEIyCMATPUBACT BBIMOJHEHUE WHAWBUIYATBHBIX
3aJaHUi, TOATOTOBKY K JIA0OpaTOpPHBIM 3aHSATHSAM, W3YYCHHE YYeOHOW U METOIUYCCKOM
JUTEPATyPhl, COCTABIICHUE KOHCIICKTOB, aHHOTAIIMI CTAaTeH, N3y4eHne NMPHUOOPOB U 000pyIOBaHUS,
IIPOBEJICHUE HKCIEPUMEHTa, OOpabOTKy IIOJIyYEHHBIX pe3yJIbTaTOB, AaHAJINW3 IOJYYEHHBIX
pe3yabratoB. CTyIEHTHI  M3YyYalOT JAONOJHHUTEIBHYHO  JIUTEpPAaTypy TO  TpPEAMETY  JIs
paciiipC€Hud U er'IY6JI€HI/I$I 3HaHPII>i, NPpUHHUMAIOT Y4YaCTHC B IIOMCKEC HOBBIX JaHHBIX II0

3a,I[aHHOI>'I TEMC, IPUBUBACTCA MHTCPECC K IPECAMCTY.

HopsakoBbii Kpatkoe cogep:xanue TeMbl
HOMep, TeMa
Copep:xaTesibHbI MOTYJIb 1

Tema 1. OneKTpoH, MpoToH, GoToH. OKpbITHE HEWTpOHA. Moaens aTOMHOIO sjpa

Pannmii  mepmopn | I'eiizenOepra-lBanenko. Hyxnon—-HyKIIOHHBIE B3aUMOJICHCTBHS.

bu3uKu Me3zonnas teopus FOkaBbl. KBaHTEI cunbHOrO B3anMoaencTsus. 11nonsl n

3JIEMEHTAPHBIX NX OCHOBHbIE CBOMCTBa. HeWrpanbHple 7-ME30HBI. AHOMAJbHBIE

YaCTHII. MarHuTHbIE MOMEHTHI MNPOTOHa M HeWTpoHa. MiooHbl. OcobGeHHOCTH
B3aMMOJICHCTBUSI T-ME30HOB M [L-ME30HOB C sJpaMH. JIByXMe30HHbIE
teopur. OTKpbITHE 3apsDkeHHBIX T-Me30HOB ([Tayam). OtkpeiTne 7'-
Me30HOB. PU3KMKa KOCMHYECKHX JTyUYEH.

Tema 2. CaoiicTBa anepHbIX cwil. [IpyHIMIBI 3apsAA0BOM CUMMETPUU M 3apsiOBOU

[Ipoueccsl He3zaBucUMOCTH. [loHATHE O M30cmuHE U U30ayOneTe HykioHa. [IpuHIMI

CHJIBHOTO M30TONMYHON MHBAPUAHTHOCTH SIIEPHBIX CUJI. BEKTOp COCTOSIHUS HYKJIOHA.

B3aUMO/JICUCTBUS. O6061mennbit npunnun I[aynu. M3oTonnueckue MyJabTUILIETHl HYKJIOHOB
U T-ME30HOB. HM30TOonmMueckas (3apsiioBas) HMHBAPUAHTHOCTH CUJIBHOIO
B3aumozeiicteus. Omnepatop wuzocnuHa. SU(2)- u  SU(3)-cummerpuu,
Marpuupel Ilaymun u I'enmn-Manna. M3ocnuH cuctemsl dactun. IIpasuna
CyMMUPOBaHUS U30CMUHOB, Kodddummenter Knedbma—I'opnona. N3ocnun
CUCTEMBI JBYX HYKJIOHOB M CHCTEMbl INHOH—-HYKJIOH. [Ipomecchl nmmoH—
HYKJIOHHOro  paccesiHus. bapuoHHoe uMcino. 3akOH — COXpaHEHUS
6apronHoro uucia. CTabuiIbHOCTh MPOTOHA. [IMOH—HYKIOHHBIE U TMHOH—
NHOHHBIE Ppe30HAHCHL. V-(cTpanmbie) wactuipsl: Mmesonnl K’ K'), K
runieponnt A°, ¥F, X0 E, Z°% u Q. CrpaHHOCTb. 3aKOH COXPaHEHHs
CTPaHHOCTU B CHJIBHBIX M 3JEKTPOMArHWTHBIX Hpoueccax. ['umepsapsim.
IIpaBuiio Hakano-Humupkumel-1 ei-MaHsHa.

Tema 3. KanubpoBounsie mons. (['moOanbHble KaluOpPOBOYHBIE MPEBPALLECHUS.

JlokanbpHas WHBapnaHTHOCTH OTHOCHUTEIIBHO r7100aNbHBIX KaJOPOBOYHBIX

KamuOpoBOYHAas MIPBPALLEHUIN U 3aKOHBI COXPAHEHUsS. 3aKOHBI COXPAHEHHSI JIEKTPUIECKOTO

MHBapUAHTHOCTb. | 3apsiga M OapuoHHOro uucna. CTaOMIBHOCTH 3JEKTPOHA U TMPOTOHA.
JlokanbHas U(1)-“HBapuaHTHOCTH JIUPAKOBCKOTO OIS,
DJNEeKTpOMarHuTHOE MoJIe Kak KaluOpOBOYHOE BEKTOpHOE Oe3maccoBoe
nosie. I'pynma SU(2) npeBparienunii 1 kanuOpoBodyHoe nose Sxra-Muca.
TeH30p HaNpsHKEHHOCTH W JIarpaHXHaH cBoOOAHOro mois SHra-Muica,
ypaBHeHue aBwkeHus. O6obmenue Ha ciaydai rpynmsl SU(3).

Tema 4. Mogens ®epmu-Snra. Mopens Cakarel: BbIOOp (QyHAAMEHTAIBHBIX

CocraBHble qacTull, (GopMyIHpoBaHHWE B paMKaX TEOPUHU TPEXMEPHOH YHUTAPHOU

MOJIETN AIPOHOB. | CUMMETPHUH, ICEBIOCKAISAPHBIA OKTET M CHUHIJIET ME30HOB, BEKTOPHBIN
OKTET W CHHIJIET ME30HOB, TpoOiemMa OapHOHHBIX  COCTOSHHA.
BocbMu4acTUUHBIN IIyTh. Mopens I'enn-Manna—Heemana.




Cynepmynbruriersl. ['unore3a yHUTapHOM cUMMeTpuu. MaccoBble
dhopmynel Oxy6o-I'enn-ManHa.

Tema 5.
KBauroBas
XpOMOJMHAMUKA.

KBapkn. KBanTOBBIE umCna KBapkoB. TpexkBapkoBas Mojenb l'emi-
Manna-1lBeiira: OKTE€Tbl M CHHIJIETBI ME30HOB; JEKYIUIETBI, OKTETHI U
CUHIJIETHl O0apuOoHOB. TppexkBapkoBas MOJEIb C YYETOM clHHA. Mozenb
SU(6). MaruutHble MOMEHTbI OapuoHOB. CTaTHCTHKa KBapkoB (XaH—
Ham0Oy, ®poitna, Musmoto, boromo6os—Crpymunckuii—TaBxenuase).
Apomatel u 1Beta kBapkoB. Cummerpus SU(3). (Iemn-Mann—®pury—
JleitBaiinep, BaitnOepr). Me3onHbple W OapHOHHBIE COCTOSIHHSI Kak
uBetoBble cuHraeTsl rpynmsl SU(3).. Toxkenble kBapku. YapMupoOBaHHBIH
kBapk: runoresa [nemoy—Mnuonynoca—Maitansl, OTKpbITHE J/P—1aCTUIIBI
(Tunr, Puxtep), vapmonuii, mogens SU(4), vapmMupoBaHHbie YacTuilsl (D—
n F—wme3onbl, Oapuonsl). KpacuBblii KBapK: OTKPBITUE HIICHJIOH—YACTHUIL
(Jlenepman), ObrOTHOHUH, KpacuBbIe YacTHIBI. Tom (MCTHHHBIN) KBapK.
OKCIIEpUMEHTANIbHBIE ~ CBUJETENbCTBA Ha TOJb3y  CYILECTBOBBAHUS
KBAapKOB: MCCJIEOBAHUS NPU TTTyOOKOM HEYNPYTrOM paccesHUH 3JIEKTPOHOB
HyKJIOHAMH, MAPTOHbI W MNapToHHas Monenb (Peilinman), pacmag w'-
ME30HOB, ITPOLECCHl AaHHUTWISLMM 3JIEKTPOHOB U TO3UTPOHOB B aJIPOHBI,
npouecchl [pemna—Sura. TokoBele u 0yi0kOBble KBapku. Jlarpamxuan
CBOOOJHBIX  TOKOBBIX  KBapkoB. VIHBapHMAHTHOCTh  OTHOCHUTEIHHO
r100anpHBIX KaauOpoBouHbIX npeBpamienuid rpynmsl  SU(3)., 3akoH
COXPAaHEHHUs LBETOBOro  3apsiia. VHBapHMaHTHOCTb  OTHOCHUTEIBHO
JIOKQJIbHBIX KalIUOpOBOUHBIX NpeBpamieHuid rpymnmsl SU(3).: HeabeneBbl
KaJuOpOBOYHBIE MOJI, CaMOJICHCTBHE, KBAHThl KaJIMOPOBOYHBIX MOJEH,
XapaKTepUCTUKU TIIOOHOB. JlarpaH)kxuaH KBaHTOBOW XPOMOJMHAMHUKH.
ITonsaTne 06 acUMNTOTUYHOI cBOOOAE M KOH(ANHMEHT KBapKoB. J[ByX— u
TPEXTOKOBBIE ITPOLIECCHI.

Conaep:xaTeibHbIA MOAYJIb 2

Tema 6.
[Tpomeccrl cnaboro
B3aUMOJIEVICTBUS.

Mopnenu xoHtakTHOoro tumna. (bera-pacnag aTOMHBIX sfep, THIbI OeTa—
pacnanoB. OcoOEHHOCTH HSHEPreTUYECKOro CHeKTpa OeTa—3JeKTPOHOB,
unTepnperaunu. Helitpunnas runoresa [laynu. DneKTpoHHbIE HEUTPUHO U
AHTUHEUTPHUHO: OCHOBHBIE  XapaKTEPUCTHKH, TPYJHOCTH
9KCIIEPUMEHTAIbHON perucrpanuu, Hempsmele (JlednmyHckuii, AnieH) u
npsmbele  (Koysn, PaiiHec) »skcmepuMeHTanbHBIE — JOKA3aTENbCTBA
CYLIECTBOBAHUA. Otnauune HEUTPUHO oT AHTUHEUTPUHO,
JKCIIepUMEHTalIbHOEe moATBepxaAeHue ([eBuc). OkcrnepuMeHTaIbHbIE
JIOKa3aTtenbCTBa cyuiecTBoBanus HeutpuHo (KoysH, Paitnec). Omnepanus
MPOCTPAHCBEHHOW UWHBEepCcUU. CHUMMETpUST OTHOCUTENIBHO ONEpPALUU
MPOCTPAHCBEHHOW  MHBepcHH. [lapHOCTb. BHYTpeHHSS  MapHOICTb
sneMeHTapHbIX dactull ((oron, gelitpon, m’- m  m-me3oHsl). (1-0)
[IpoGnema. Hapymienue 3aKoHa COXpaHEHHUsS MPOCTPAHCTBEHHOW MApHOCTH
B cia0bbix B3aummojieicTBUAX. OnbiT By, depMHOHBI ¢ HYJIEBOM MacCOM.
VYpaBHenue Beiinsa, cBoiictBa pemenuil. Omneparop CHHUPaJbHOCTH.
CnupanbHOCTh KaK KBAaHTOBOE 4K CII0. CIUPanbHOCTH PELICHUN YPaBHEHHUS
Beiina. Teopust aByxkommnoHeHTHoro HeWtpuHo (Jlannmay, JIu, SHr,
Canam). JIeBOBUHTOBBIE HEHUTPUHO M IPABOBUHTOBBIC AHTHHEHTPHUHO.
OKCIIEpUMEHTAIIBHOE oIpesieNICHUE CIUPATIBHOCTHU HEUTPUHO
(l'ompaxabep). MrooHHbIE HEUTPUHO u AHTUHEHUTPHUHO.
DKCIIEpUMEHTAIILHOE TMOATBEPKIACHNUE PA3HUIIBI MEXIY Ve 1 v, (Jlemepman,
[IBapir). T-1€NTOH U T-HEUTPHUHO. JIeNMTOHHBIEC 3apsiabl. 3aKOH COXpaHEHUS
JeNTOHHOTO 3apsna. IIpoGiema conHeyHBIX HeHTpuHO. ['mmoreza o
HEUTpUHHOW ociiuisanun. YereipexdepMuonHas Teopusi DepMu: OCHOBHBIC




MIOJIOKEHHUS, TOCTPOEHME JIarpaHKuaHa B3aMMOIEHCTBHUS KOHTAKTHOIO
TUNA, 3apsDKeHHbIe cnabble TOKM, V—V—BapuaHT B3aMMOJCHCTBUS,
HENIEPEHOPMHUPOBAHHOCTh. TpaHCc(OpMalMOHHBIE CBOWCTBA YpPaBHECHHUS
Jlupaka u OunuHeliHble nHBapuaHThl. Hapymenue napaoctu u V-A gopma
cnaboro B3auMOJEHCTBUA. 3apspDKeHHBbIE ciaabble Toku. Criabble pacrajbl
cTpaHHbIX YacTull. [loHsiTHe O cMmemmBaHuu coctossHUil. Yron Kabub6o.
Matpuna Kobasmu—Macakapsl. [IpoOiieMa HEHTpaNbHBIX CIa0BIX TOKOB,
ux OTKpbITHE. 3apsaoBoe cupsbkeHue. CP- u CPT-uHBapUaHTHOCTD.

Tema 7. lNoynactonoBckue 0o30HbI. Mexannsm Xurrca reHepali Macc 4acTHIl.
CrionTanHOE CrioHTaHHOE HapyLICHUE JIOKAJIbHOW KanuOpoBouHOM cumMmeTrpuu SU(2).
HapylIEeHHe Maccusnslie nons SHra-Mmunica.

CUMMETpUH.

Tema 8. Monens Baitn6epra—Canama.

CrannaptHas

MOJIETTh

Baiin6epra—

Canama.

Tema 9. CuvHTWIIIALMOHHBIE  CUu€TYMKHU.  [loMynmpOBOAHMKOBBIE  JAETEKTOPBI.
Mertob1 [ToporoBeie u nuddepeHaIbHbIe YePEHKOBCKUE CUYETUMKH. J[eTeKTOPHI
JETEKTUPOBAHUS MIEPEXOTHOTO U3JIyUYEHHUs. DIEKTPOMArHuTHBIE U aIpOHHBIE KaJOPUMETPHI.
YaCTHIL. [IponopunoHanbHble, Apel(oBble U BPEMsI-TPOSKIIMOHHBIE KAMEPBI.

Tema 10. Hekortopeie mporpammbl: MpUpoAa CIHMHA AAPOHOB (IIOJIAPU3ALMOHHbBIE
HccnenoBaTenbCku | U3MEPEHUs), IOUCK IK30TUYECKUX COCTOSHUM — Ii1r000JI0B, IEHTaKBapKOB

€ TPOTrpamMMBbl
HACTOSILETO U
OmmKaiero
Oyymiero.

U JIp., UCCIEJAOBAaHMWE IUIOTHOW ¥ BO30YXKIEHHOW aJpOHHOW MaTepuu
(KBapK-TJIFOOHHAsT Tula3Ma ®W Jp.), (U3MKAa  HEUTPUHO, TIOUCK
a¢dekToB(HacTuI) 3a TpeeaMu CTaHAAPTHOW Mojaenu. JledcTByroime
YCKOPHTENH U MX XapaKTEPUCTUKHU. Y CKOpUTeNH OrKaiimero Oy aymero.




TemaTuueckuii JIAH (3anoaHAEmMCA COSNIACHO YYeOHOMY NIAHY)

Conep:kareJbHbIA MOIYJIb 1

Ha3zBanus
coJepKaTeJbHbIX MOJYJIei
U TeEM

KoauuyecTBo uacoB

Ounas popma

3aounas ¢popma

Ha 0a3e 001Iero cpeaHero
o0pa3zoBaHust

Ha 0a3e cpeHero
npo¢ecCHOHATBHOI0
00pa3oBaHus

Ha 0a3e BBICLIET0

npo¢ecCHOHATBHOI0

o0pa3oBaHusi

BCETO

B T.4.

B T.4.

JIEKIIUU
IPaKTUYECKUE
11abopaTopHbie

[paboTacaMoCTOSATENRHAS

paboTanHINBHAYyAIbHAS

BCETO

JICKIIUH
MPAKTHYECKUE
nmabopaTopHEIE

[paboTacamMoCTOsTeIbHAS
paboTanHANBUIyaTbHAS

BCEro

B T.4.

B T.4.

JIEKIIAU
MPaKTHYECKHUE
1a00paTOPHEIE

[paboTacamMocCTosITeTbHAasK

paboTanHANBU Iy aTbHAS

BCCTO

JICKIITUHU
MPaKTHIECKUE
[paboTacamMocTOsTeNbHAS

paboTanHANBUTyaTbHAS

Tema 1.
Pannmii  mepuox  ¢usuku
3JIEMEHTapHbBIX YACTHIL.

Tema 2.
IIpoueccel
B3aMOJIEUCTBHUS.

CHJIBHOT'O

Tema 3.
JlokanpHass  KanuOpPOBOYHAS
UHBApUAHTHOCTb.

Tema 4.
CocraBHble MOJEIIH aIPOHOB.

Tema 5.
KBaHTOBasi XpoMOAMHAMUKA.

Hmozo no codeprcamenvuomy
Mmooyno 1

36




Coaep:xareJbHbIH MOIYJIb 2

HaszBanus
coJeps;KaTeJIbHbBIX MOLYJIeH
H TEM

KoanuyecTBO 4acoB

Ounas ¢popma

3aounas popma

Ha 0a3e cpeHero
npo¢eccuoHaIbLHOT0
00pa3oBaHus

Ha 0a3e 001Iero cpeaHero
o0pa3zoBaHust

Ha 0a3e BLICIIEro
npogeccHoOHATBHOTO
o0pa3oBaHmusi

BCETO

B T.4.

B T.4. B T.4.

JIEKLIUHA
IPaKTHYECKUE
nabopaTopHble

[paboTacamocTosITeIbHAS

paboTanHANBHIYyaTbHAS

B T.4.

BCETO
JICKIUH
MPAKTHYECKUE
nabopaTopHEIE
[paboTacamMoCTosITeNTbHAS
pabOTaNHINBH Iy ATbHAS

BCETO
JIEKIMU
MPaKTUYECKHE
1a00paTOPHBIE
[paboTacamMocTosITeNIbHas

paboTanHIUBUyaTIbHAS

BCEro
JICKIITUHU
MPaKTHYECKUE
[paboTacamMocTosTeNbHAS

paboTanHAUBUIyaTbHAS

Tema 6.
[Ipoueccsl
B3aUMOJIEUCTBUSL.

ciraboro

Tema 7.
CrnoHTaHHOE HapyIlIeHUE
CUMMETPHUH.

Tema 8.
CrannapTHasi MOJCIb
Baitn6epra—Canama.

Tema 9.
MeTobl NETEKTUPOBAHUS
YACTHII.

Tema 10.
Hccnenosarennckue
IIpOrpaMMBbI HACTOSIIErO U
OyKaiiero Oy ymero.




Hmozo no
cooepicamenbHomy mooynio 2

36

10

21

Bcezo uacoe no
MO0y

72

10

20

42




6. TeMbl ceMMHAPCKHUX 3aHATHIA.
CeMuHapcKue 3aHATUS HE IPELyCMOTPEHbI YUEOHBIM IJIAHOM.

7. TeMbl IPAKTHYECKHUX 3AHATHH.
[TpakTrueckue 3aHATHS HE IPETyCMOTPEHbI YUEOHBIM IJIAHOM.

8. Tembl JIaOOPATOPHBIX 3aHATHI

Ne Ha3Banne reMbl

HcKyccTBEHHAs paiMOaKTHBHOCTh U30TOMNOB cepebpa '“Ag u ''"Ag

PannoakTHBHOCTB, anb(ha-pacnaa, B3auMOACHCTBUE alb(ha-qacTHII C BEIIECTBOM

1

2

3 | B-pacnan. M3Mepenne criekTpa 3JIeKTPOHOB -pacmaja

4 | B3auMoeiicTBHE 3apsHKSHHBIX YacTHIL ¢ BerecTBoM. OnpenenieHre mpodera 3IeKTpOHOB [3-
pacrajia MeTOI0M IMOTJIOIICHUS

5 :‘)HCKTpOMaFHI/ITHBIe BSaHMOHCﬁCTBHH. OHpCI[eJ'IeHI/IC 9HEPTHUHU Y-KBAHTOB € ITIOMOIIBIO
COUHTHUIUIALIMOHHOI'O CIICKTPOMETPA

6 Omnpenenenne 3¢ (HEKTUBHOTO CEUESHUS B3aMMOJICHCTBHS Y-KBAaHTOB C BEIIECTBOM METOJIOM
MOTJIOLIEHHS

7 | Jlenenue siaep

8 | JIByxdoToHHas 3J€KTPOH-TIO3UTPOHHAS aHHUTUIISILIUS

9 | Poxxnenue u pacnan Z-0030HOB

10 | CBoiicTBa aTOMHBIX fJI€p

11 | CraTucTvKa perucTpaliy 4acTUI

12 | B-pacnian. BHyTpeHHsIsl KOHBEpCHUs Y-KBaHTOB

9. CamocrosiTe/ibHast padora.

CamocTosTenbHas paboTa CTyICHTOB IPEeayCMaTPUBAET MPOPAO0TKY TEOPETHYECKUX OCHOB
IOPOCIYIIAaHHOTO  JICKIMOHHOTO  MaTepuana; U3y4yeHHe OTACIbHBIX TEM U  BOIPOCOB,
3allJITAaHUPOBAHHBIX [JIA CaMOCTOATCIBHOIO M3YUYCHHA;, HU3YUYCHHC y‘IC6HOI>'I n MeTO)II/ILICCKOI\/’I
JUTEPATYPhl; COCTABICHHE KOHCIEKTOB; PEIICHUE 3ajay; CUCTEMAaTH3aIHI0 U3yUYEeHHOT0 MaTepuaa
nepea MOAyJIbHBIM KOHTPOJIEM U 3K3aMCHOM.

CamocrosiTenbHast Ha3Banne TeMbl
padora. Ne
N3oTtonmueckas (3apsiioBas) MHBAPUAHTHOCTb CHIIBHOTO B3aMMOJAEHUCTBUSL.
1 ®opmanmn3m n3zocnuHa. SU(2)— u SU(3)—cummerpun, marpuns! Ilaynun u
I'enn-ManHna.
2 [Ipoueccsl TN—paccessHUs U COOTHOLICHUS MEXKY UX CEUCHUSIMH.
3 DNeKTpOMarHuTHOE NoJjie Kak KaTMOPOBOUYHOE BEKTOPHOE OE3MacCOBE MOJIE.

Mopens Cakatbl: ICEBIOCKAISPHBIA OKTET W CHUHTJIET ME30HOB, BEKTOPHBII
OKTET ¥ CHHTJIET ME30HOB, ITpo0IeMa OApUOHHBIX COCTOSIHH.

['unote3a yHutapHoil cummerpuu. CynepMyiabTHILIEThl (YHUTapHBIE
5 MYJIBTUIUIETHI). HapyiieHue yHUTapHONW CHMMETPUM U MaccoBbie (OpMYIU
1u1st Me30HOB. MaccoBsie popmyiiel Oky6o-I'emn-ManHa.

TpexkBapkoBast Mojiesib. MynbTHUILIETl Me30HOB. [locTpoeHne GaprOHHBIX
cocrostHui: Tabmumbl FOHra, MNOJHOCTHIO CHMMETPHUYHBIE COCTOSIHMS,
6 COCTOSIHHSL CO CMEIIAaHHON CUMMETPUEH U UX OPTOrOHAIN3ALUSA, IOJTHOCTHIO
aHTHCcUMMeTpuuHble  coctosiHus. Hapymenune  SU(3)-cummerpun
MaccoBble (HOPMYJIBI.

7 I'pymma SU(2) mpeBpamieHuit u HeabeneBo KaauOpoBo4dHOe Tmone SHra-
Mwica. TeH3op HanpspKEHHOCTH M JIarpaHkuaH cBOOOJHOro mosst SHra-




Muica, ypaBHerue nerxkerus. O0o0mienne Ha ciryvaid rpynmsl SU(3).

8 KBaHTOBasi XxpoMoauHaMHKa. I TFOOHBI.

9 Ypasuenue Beiust. CnupasibHOCTb. Teoprs TBYXKOMIIOHEHTHOTO HEUTPHHO.
Tpancopmanmonnsie  cBoiictBa  ypaBHeHust Jlupaka. bununeiinsie

10 WHBApUAaHTHI, UX TIOBEJICHHUE TIPHU MPOCTPAHCTBEHHOM MHBepcunu. V—A ¢opma

CJ1adoro B3auMOIECTBYS.

CrnoHTaHHOE HApyIICHHE JOKAIbHOW KamuOpoBouHOW cummerpun SU(2).

11
MaccuBHbIe KanmubpoBouHble 0030HKI. bo3oH Xurrca. Macca ¢pepMHOHOB.

CranpgaptHas MOJEIb Baitn6epra—Canama s ci1adoro u
12 3JIEKTPOMAarHUTHOTO B3aMMOJEMCTBUIA: JIENTOHHBIN cekTop. O000IIeHne Ha
AJIEKTPOCIa00€ B3auMOIeHCTBIE KBapKOB. OCHOBHBIC PE3YJIbTATHI.

10.

11.

l.
2.
3.

oW

10.

1.

12.
13.
14.
15.

16.

17.
18.
19.
20.

NuauBuayaabHble 3a1aHus
WuauBuayanbHbIE 3a1aHAS HE TIPETyCMOTPEHBI YUYEOHBIM TIAHOM.

KonTpoJsbHbIe Bonpockl

HaGmonenue u peructpanus saeMeHTapHbIX yactull. Knaccudukanus meronos. [Ipubopsr.
DKCrepuMEeHTaIbHOE HCCIIe0BaHNE YacTUll. Pe30HaHCHI.

[IpousBoacTBO wacTWil B JKclepuMeHTax. Yckopurenu. Krmaccudukanus. MomHocTu
COBPEMEHHBIX YCKOPHUTEIEH.

Antnuactuubl. Onpenenenue. CpoiictBa. [Ipumepsl. AHTuBemecTBo. OnpeneseHne UCTUHHO
HEUTPAJIbHOW YaCTHULBI.

Knaccudukanus snemMentapHbix yactuil. JIentoHs! (ToapoOHO).

AJIpOHBI: ONpeaeNieHne, CBOMCTBA, KBapKoBoe cTpoeHne. CBONCTBA KBapKOB.

N3oronuyeckas cummetpus. CynepMynbTUILIETHI.

N3oronuyecknii COMH W HM30MYJIBTUIUIETHI. DapHOHHBIM OKTET. ME30HHBIM HOHET.
Bo30ysxaeHHbIe COCTOSTHUS OapHOHOB (CPAaBHUTH OKTET U ACKYILIET).

Kakomy ¢akty ¢(usmyeckn cOOTBETCTBYeT M30TONMHMUYEcKash MHBapHaHTHOCTH? C dWeMm cBsi3aHa
BBICOKAs CTETIEHb CHMMETPUYHOCTH U30TONMMYECKUX MYJIbTUILIETOB?

dyHIaMeHTalbHbIE B3auMOEHCTBUA. OmnucaTh KaxAbld BUJ B3aUMOJICHCTBHUS, CPAaBHHUTH IO
MHTEHCUBHOCTHU. Kitacc yacTuIl — mepeHOCUUKOB B3aMMOICHCTBHSL.

Knaccugukamus snemenTapHbix yactul, B CraHmapTHOH Mmozenu. Teopun 0ObETUHEHHUS
B3aMOJIECTBUN.

DneKTpoMarHuTHoe B3auMoeicTeue. [loHsTHe IeKTpocIaboro B3auMoIeHCTBHUS.
OcoGenHoctu cnaboro B3aumoieicTBus. [lepeHocunku B3auMoeHCTBUS.

CunbHoe B3anmoneiicteue. Teopuu Benmnkoro o0beinHeHHS.

XapakTepHble BpemMeHa (yHAaMEHTaIbHBIX B3auMoAelcTBUUA. B  kadecTBe mpumepa
ONpeNIENINTh, KaKhe BHIbI B3aMMOJIEHCTBHS OTBETCTBEHHBI 3a pacmaiasl: 1)A" — p + 7 (Bpems
KU3HU GapuoHa A™: Tp = 6:10% ¢); 2)K" »u" + v,; 3m -y +y (K, m u 1 — Me30Hb).
O6ocHOBaTh. BeIMONHEHNE KaKWX 3aKOHOB COXpPaHEHHs HEOOXOIUMO TPOBEPUTH NMPHU 3aIHCH
ATHX pacnajoB (KOHKPETHO VIS KaKJIO0To ciayyas)?

CdhopmynupoBaTh 3aKOH COXpAaHEHHUsI CTPAHHOCTH. B KakuX B3auMOJEHCTBUSAX OH CIIPABEIIHB,
¢ KakuM (pusmdeckuM 0O0BEKTOM cBs3aH? Ha OCHOBe 3TOro 3akoHa 3amucaTh HEIOCTAIOIIYIO
yacTuiy B pacnane Q ~ -Oapuona Q- — E° +x, eciu O6apuon = ° umeer maccy 1315 MbaB,
CTPAaHHOCTb S = —2 U HyJIEBOH auleKTpuyeckuii 3apsa. Macca Q = -Gapuona paBHa 1672 M»B,
CTPAaHHOCTB S = —3, aneKTpuyeckuii 3apsg Q =—1.

bapuoHHBIi 3apan. DnekTpudyeckuil 3apsia. M3ocnuH.

Jlenironsl. JlenTOHHBIN 3apsi.

[Tonsitue ctpanHoctu. CTpaHHbBIE YACTUILIBI.

3aKOHbBI COXpAaHEHMs JIENTOHHOTO U OApHMOHHOTO 3aps/ioB, CTPAHHOCTH. B kauecTBe mpumepa
ONpPENETUTh, UCXOJ U3 3aKOHOB COXPAHEHUs KOJWYECTBA JENTOHOB paznuyHoro tuna L., L, ,
L ., xakoil U3 pacmagoB MIOOHA OyJIeT UMETh MECTO: W~ — €~ + y Wwm W~ —e  + v+




21.

22.
23.
24.

25.

26.
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

Vi

Knaccudukanus 3akoHOB coXpaHeHHS B (PU3UKE 3JIEMEHTAPHBIX YaCTHUIl. AJIUTUBHbBIC 3aKOHBI
coxpaHeHusi. CHMMETpHH, JIEKAIIUE B UX OCHOBE.

CummeTpus MPOCTPAHCTBA-BPEMEHHU.

KanubpoBouHas cumMmeTpusl.

Buytpennss cummerpust uactull. M3ocnuuoBas cummetrpus SU(2). Cummerpus SU(3)
M30CIHMHA U THIep3apsaaa.

MynbTUIUIMKATUBHBIE 3aKOHBI coxpaHeHUs. CHUMMeETpHuH, Jexamnue B ux ocHoBe. OOmue u
YacTHBIE 3aKOHBI COXpaHEHHsS B (PM3MKE DJIEMEHTapHBIX YacTHIl. HecoxpaHeHHe YEeTHOCTH B
CJ1a0bIX B3aUMOJICUCTBHUSX.

DHepreTuka peakiuil 4yacTull. DHepreTuKa pacnaioB YacTHULL.

VYrupyroe u Heynpyroe paccesiHue. Ceuenue paccesHus. OTHOKaHAJIBHOE U MHOTI'OKaHAJIbHOE
paccesiHue.

Kocmuueckue nyuu. [llupokue atmochepHbie TUBHHU.

KunemaTtuka yactui. Macca gacruu.

PenstuBuctckas teopust Jupaka. yactuibl co cnuHoM 1/2.

[TonsTHE Ppu3HUECKOTO BaKyyMa.

Poxnenue u yunutoxxenue yactull. Jnarpammel OeitHmana.

[TonsiTue nzoronuueckoro cnuHa. HykmoHHbIN 1yOmeT.

[InonHsI Tpumet. M30MynbTUILIETH aIPOHOB.

[TonsaTHe KaMUOPOBOYHBIX OO30HOB.

bera-pacnag siaep. Pacnian npotoHa u HEHTpoOHa.

Teopus epmu caaboro B3auMoACHCTBUSI.

Yetsipe hepmuoHHbIe quarpammbl OeitHMana uist c1aboro B3auMoACHCTBUS.

AJZIpOHHBIN U JENTOHHBIN TOKHU.

[Tepenocunku cmaboro B3auMoaecTBust W+ | 7°’—6030HBbL.

Hapymienne 4eTHOCTH B Cl1a0bIX peaklusX.

Teopus sinepHbix cuin FOkaBbl.

AHOMaJbHbIE MATHUTHBIE MOMEHTHI POTOHA U HEUTPOHA.

I'myGoko Heynpyrue npoieccel. OObsICHEHNUE.

Monenu agponos ®epmu, CakaTsl.

KBapkoBast Moziesb aJIpOHOB.

[[BeToBOE B3aumoiericTBUE. [ IFOOHBI.

KBaHTOBast XxpoMoAMHAMUKA.

KBapkoBble 1uarpamMMsl.

Oco0eHHOCTH I[BETOBOTO B3aMMOJICHCTBHSL.

Cymnocts CrannaptHoit Mogenu.

12.06pa3en Ik3aMeHAIHOHHOTO OMJIeTa

14.

DK3aMeH He MPeIyCMOTPEH YUeOHBIM IIJIaHOM.

Kpurepum oneHuBanus
(Paspabamuisaromes u ymeepoicoaromesi kagheopoui na ocnoge [lonoxcenus [JonHY)

CoracHO MOTyJIbHOMY MPUHIIMITY OpTaHMW3alMU Y4eOHOTO Mpoliecca coJepKanne yu4eOHbIX

KypCOB 10 00111el (pu3rKe COCTOUT U3 IBYX COZepKaTeNbHbIX Moaysel. Kaxapiii comep:kaTenbHbII
MOJAYJIb COCTOMT U3 TEOPETHYECKOTO Marepuasna W MPaKTHUECKUX 3a]ad, BBITIOJHEHHE KOTOPBIX
TpeOyeT OBJa/ieHUsl TEOPUEH B YKa3aHHOM B MOJyJie 0ObeMe.

CoaeprxarejbHbIe MOAYJIH Dopma KOHTPOJIA baJuisl

CopepxarenbHblii MOAYIb 1 Teopus 20

JlaGopaTopHbie pabOThI 10



ConepxarenbHbld MOTYJIb 2 Teopus 20
JlabopaTopHbie pabOThI 10

3auer Omnpoc 40

OO0muii uTor 100

I[J'Iﬂ OLICHUBAaHUS aKaJeMHYSCKOMN yCieBa€MOCTU 06yLIElIOH_[I/IXCH HCIOJIB3YCTCA IIKalla

orieHuBaHus, pekoMeHnaoBanHas npukazom MOH JIHP ot 30.10.2015r. Ne 750:

Ouenka no Ouenka no 100- OueHka 1o rocy1apcTBeHHOI Ouenka mno
IKaJje 0aJUIbHOM HIKAJIe IKaJje rocy1apcTBEeHHOM
ECTS (3x3amMeH, U PepeHUNPOBAHHBIN IKaJie

3a4er) (3auer)
A 90-100 5 (OTIMYHO) 3a4TEHO
B 80-89 4 (xopor1o) 3a4TEHO
C 75-79 4 (xoporio) 3a4TEHO
D 70-74 3 (YAOBIIETBOPUTEIIHHO) 3a4TEHO
E 60-69 3 (YIOBIETBOPHUTEIHHO) 3a4TEHO
FX 35-59 2 (HEeyIOBJIETBOPUTEITHHO) HE 3a4TEHO
C BO3MOKHOCTBIO TIOBTOPHOH cliaun
F 0-34 2 (Hey10BJIETBOPUTEIILHO) HE 3a4TEHO

C BO3MOYKHOCTBIO IOBTOPHO¥ c1a4un
IIPY yCIIOBUU 00s13aTeIbHOrO Habopa
JOTIOJTHUTEIIBHBIX 0AJTIOB

3HaHME TEOPETUUECKOM YaCTH Kypca OLIEHUBAETCS MO CIEAYIOLUIUM KPUTEPUSIM:

1. Crynent nomyyaet 75-100% 6anaoB OT MaKCUMAalIbHOTO, €CIIH MOKa3all

m DIyOOKME W TIONHBIE OTBETHl HAa TEOPETHUYECKHE BONIPOCH]; TIIyOOKOEe TOHUMAaHUE
(bu3nUecKoil cymHoCcTH NpoOIeMBl;
B yMEHHE MPOBOJIUTH JIOTMYECKUE pAaCCYyXkJE€HHS U O0000IIeHUS U COMPOBOXKIATh HX
COOTBETCTBYIOIIMMHU J0KA3aTEIbCTBAMY;

2. Crygent nony4daet 60-74% 6aninoB oT MaKCUMaJIbHOTO, €CJIH MOKa3ajl
C HE3HAYUTEIbHBIMHU

| FJIy6OKI/IC U TOJIHBIC OTBCTBI Ha TCOPETHUYCCKUC BOIIPOCHI
MOTPEIIHOCTSIMH, 3aTEM HCIPABICHHBIMH CaMHUM CTYJIEHTOM; MOHUMaHUE (PU3UYECKON CYUTHOCTHU
paccMaTpuBaeMbIX MPOOIIEM;
B YMEHUE JIOTHYECKU PacCy’KJIaTh U MPOBOJIUTH JOKA3ATEIbCTBRA;

3. Cryaent nomyuaeT 35-59% 06amioB oT MakCHUMaIbHOTO, €CJIN MTOKa3ajl

B OpU OTBETE HAa TCOPETHYECKHE BOIPOCHI PsiJi HETOYHOCTEH, KOTOPBIC CTYJIEHT HE B
COCTOSIHUM CAMOCTOSITEIIHHO MCIIPABHTH;

4. Ctynent nonyyaet 0-34% 6asiyioB 0T MaKCUMaJIBLHOTO, €CITN

B HE BBINOJIHEHBI TPEOOBAHUS, H3I0KEHHBIE B MPEABIYIIUX TyHKTaX;

B HET OTBETOB HAa TCOPETHICCKHE BOIIPOCHI.

OCHOBHBIX 3aKOHOB, KOTOpPbIE pacCCMaTPUBAIOTCS B paboTe, — MakcUMyM 1 Oai.

KPUTEPUN OLIEHMBAHUNS JJABOPATOPHBIX PABOT

OreHka 3a BBITMOJIHEHUE Ja00paTOPHOI pabOThI BHICTABISETCS M0 TAKUM KPUTEPHUSIM.

[1pu 3amure 1a60paTOPHON PabOTHI BBICTABIISIOTCS: 32 MOIYYSHHE JOIYCKA K BBITIOIHEHHIO
paboTbl — MakcuMyM | Gaiu; 3a BHIOJTHEHUST paboThI, 0POpMIICHHE 0TYEeTa — MaKcUMyM 1 Oast; 3a
yMEHHE OOBSCHHUTH PE3YJIBTaThl IKCIIEPUMEHTA, OOBSCHUTH MPOBEICHHBIC BHIYMCICHUS, 3HAHHE

Eme 2 Gamna cTyleHT MOET MOJyYWUTh 32 OTBET HAa KOHTPOJBHBIA BOIPOC, KOTOPBIN
HYX1aeTcst B pyHIaMEeHTaIbHOM NOJATOTOBKE, OLIEHKA BBICTABISETCS ¢ TOYHOCTHIO 110 0,5 GaysioB B
3aBHCHUMOCTH OT KayecTBa OTBETA.




CTyIeHT MOJKEeH BBIITOJIHUTE Ja00paTOpHYIO paboTy 1Mo rpaduKy U 3aIlUTUTH €€ He TI03/IHee
CIIEAYIOIIErO 3aHATHA, 32 KaXJ0€ MPOCpPOUYeHHOe 3aHsATHe oTHuMaercsa 0,5 Gamna ot HaOpaHHOU
CYMMBbI 0aJlJIOB, 3a IOCPOYHOE BBINOJIHEHUE U 3aIIUTy paboThl 1ob0asmnsercs 0,5 Gamnna.

15.

MartepuajbHO-TEXHHUYECKOE O0ecriedeHne y4eOHOoro nmpoiuecca

1. JIns mpoBeneHus JIeKIMOHHBIX 3aHATHH TpeOyeTcs ayUTOpHs Ha TPYIITy, 000pya0BaHHAS
MEJIOBOW WJIM UHTEPAKTUBHOM JOCKOM.

2.

Hns  obecriedeHus: J1aGopaTOpHbIX 3aHATHI TpeOyercs ayauTopusi Ha TPy,

000pyTI0BaHHAsI MEJIOBOM WJIM MHTEPAKTHUBHOM JTOCKOHM.
3. Beixon B MHTEpHET.
4. Wi-Fi noctym B KopItycax YHUBEPCUTETA.
5. TekcToBbIe U ANEKTPOHHBIE pecypchl HayuHoii 6M0nnoTekn yHUBEpCHUTETA.
6. CTeHanl.

16. PexomeHn0BaHHAA JIMTEPaTypa

OcHoBHas iuTEeparypa

1.
2.
3.

a

— = \O 00

12.

13

16.
17.

18

I" Keiin. CoBpemenHast pusuka sneMeHTapHbIX dactull. M., Mup, 1990.

A. U. Axuesep, M.I1.Pekano. buorpadus snementapusix yactuil. K., HaykoBa mymka, 1979.
CoBpemenHoe ectecTBo3HaHue: DHIMKoneaus: B 10 tomax. Pduzmka 37€MEHTAPHBIX YaCTHIL
Actpodmsuka. T.4. mox pexn. FO.A.Ilamkosckoro. M., U3narensckuii Jlom MATICTP-ITPECC,
2000.

NmxanoB b.C. Yactuubl u atoMHble sjpa: YuyeOHWK a1 By3oB / MmxanoB bopuc
CapkucoBuu, KanuronoB Hropes Muxaitnosuu, Onun Hukomait IlpoxodseBuu. - 2-e
u3a. ucnop.u goi. - M.: U3patenscto JIKHU, 2007. - 584c.

OnemenTapublie yactuilpl. oa pea A.J[.Cyxanosa. M., Hayka, 1973.
I".B.Knnanpop-Knaiiarporxayc, K.I{ro6ep. Actpodusuka smeMeHTapHbIX yacTull. M., k."Ycrnexu
¢muueckux Hayk", 2000.

K.I'pynen. nerextopsl aneMeHTapHbIx yactuil. H., Cubupckwuii xpoHorpad, 1999.

JI. b. Oky#b. Jlenrons! u kBapku. M., Hayka, 1990.

JI. b. Okynb. Criaboe B3auMoAeHCTBHE 3JIeMEHTApHBIX YacTull. M., ®usmarrus, 1963.

. E.Ham0y. KBapku. M., Mup, 1984.
. [IlpoGnembr  simepHOit  (M3MKKM ¥ (U3KMKK  DJIEMEHTApHBIX 4YacTHIl. CO. CTaTel IOCB.

A W.AnexanoBa. M., Hayka, 1975.
C.Oraga, C.CaBana, M.HakaraBa. CocTaBHble MOJEIU 3JE€MEHTapHbIX YacTull. M., Mup,
1983.

. T.B.lllnmkuna, H.M.llymeiiko. @usuka snemeHTapHbix yactuil. M., bI'Y, 2002.
14.
15.

P.®eiinman, C.Baitnbepr. DnemeHTapHbIe YacTUIbI U 3aKOHbI Gpu3uku. M., Mup, 2000.

A.A. BopoboseB, H.C. Pymenko, B.M. Cmeranumn. TexHuka HCKpOBBIX Kamep. M.,
Atomusaar, 1978.

A.T. Curenko, B.K. TapkoBckuii. JIekiuu no teopuu aapa. M., Atomusaat, 1972.

Anbda-, Oeta-, ramma - ciekrpockonus. Ilox pea. K. 3ur6ana. M., Aromusaar, 1969.

. B.I'. ConosreB. Teopus atomHoro sanapa. Anepusie Mmonenu. M., Dueprousaat, 1981.
19.
20.
21.

B.. Kanamnukosa, M.C. Ko3anaes. [letexktopsl anemeHTapHbix yactull. M., Hayka, 1966.
®. bonu, Beenenue B pusuky sapa, aipoOHOB U dJIeMEHTapHBIX yactuil. M., Mup. 1999.
K.H. Myxun. OxcniepumenTanbHas aaepHas ¢usuka. T.1, 2. M., Dueproaromusnart. 1993.

JlonoJIHUTeIbHAS JTUTEpaTypa

1.

2.

B.A.I'puropbeB u Jip. DIEKTPOHHBIE METO/BI SAEPHO-(DU3UUECKOT0 IKCIIEPUMEHTA.
OHeproaromusaat, 1988.
B.A.CmupnoB. CpenctBa opraHuzanuu cucteM cobopa maHHbeix. DYAS, 1. 280,



BbIM. 5, cTp. 1295, 1997.
FO.M.Ano. Yckopurenu 3apsikeHHbIx yactuil. Y ®H, 1.145, Nel, ctp. 87.

4. B.II. Kapramos, B.1. KotoB. OcHOBHBIE METO/Ibl B ONTHKE IYYKOB 3apsKEHHBIX
gactuil. M., 1984 r.

(O8]

5. B.Dolgoshein. Transition radiation detectors. NIM, A326, p. 434, (1993).

6. B./l.IlemexonoB. MeToauka KOOPAWHATHBIX Ta30HAMOJIHEHHBIX JETEKTOPOB...
DUAA, 1. 17, B. 5, cTp. 1030, (1986).

7. B.A.beanskoB u ap. Jlaboparopus simepHbix npodiem uMm. B.IT./[xenemoBa. Ha
pyoexe Teicsiueneruit. QUAS, 1. 32, BoIm. 3, cTp. 514, 2002.

8. bom JI. KsantoBas Tteopus. 2-¢ wusm.ucnp. - M.: Tocusmatr ¢usmuko-
MaTeMaTUYECKOM JTUTepa-Typshl, 1965.

9. N.®. T'un30oypr Hepeménnbie nmpobnembl (yHaameHTanbHOW ¢(usuku (pyc.) //
VYenexu ¢usnueckux Hayk. — 2009. — T. 179. — C. 525-529.

10. Jlykamr B. H., Muxeea E. B. Té&émHas Marepus: OT HayaJbHbIX YCJIOBUU
0 obOpazoBanus cTpykTypsl Beenennoii, YOH 177 1023—1028 (2007).

11. C. M. bunenpkuii Maccel, CMEIIMBaHWE W OCIWILUIAIMKA HelTpuHo / YOH. —
2003. —T. 173. — C. 1171—1186.

12. 10. T'. Kynenko HaGmroneHrne oCHMIISAIIMNA MIOOHHBIX HEUTPHUHO B 3JIEKTPOHHBIC

HelitpuHo B skcnepumente T2K // YOH. — 2013. — T. 183. — C. 1225-1230.

Iepuoanyeckue u3TaHus:
1. VYcmexu ¢usmueckux Hayk. / Yupemutensb: PAH; I'mpen. JI.B.Kenmeim. M.: OcHoBan
B 1918 rogy. Cm. anekTpoHHBIE Bepcuu craTeid: http://ufn.ru/ru/arti cles/.

2. SAnepnas dusuka. / Yupenurens: PAH; I'mpen. FO.I'. A6os. - M. : Hayka. -
OcHoBan B 1965 rony.
3. DUAS (OnemeHTapHbIE 4YacTHIBI M aTOMHbBIE sjpa). / HaydHbeiii 0030pHBIN

xypHai. Ocnosan OUSAN B 1970 r.
17. UndopmanuonHbie pecypcebl

1. http://donnu.ru/ — caiit lorHY.

2. http://library.donnu.ru/ — caiit 6ubnuorexu JorHY.

3. http://nuclphys/npi.msu.ru/spargalka/ — b.C. Nmxanos, 9.1. Kebun. Hlnapranka. OcHOBHBIE
BOIIPOCHI 110 Kypcy ,,Pu3uka sijipa u qacTuir”

4. http://nuclphys/npi.msu.ru — Jlekiuu npodeccopa b.C NmxanoBa «YacTuilbl U aToMHBIC
SIPay.

5. http://www.edu.ru/ — @enepanbhbiit mopran «Poccuiickoe oOpazoBaHue).

6. http://fizkaf.narod.ru — xacdenpa u madoparopust pusnku MOCKOBCKOTO HHCTUTYTa OTKPBITOTO

00pa3oBaHusl.

7.http://experiment.edu.ru — ecTecTBeHHOHay4yHble HKcrepuMeHThl — @Ousmuka: Komnekuus
Poccwuiickoro o61meo0pa3oBaTeIbHOTO TTOPTAa.

8.http://www.edu.delfa.net — xabuner ¢usuku  Cankrt-IlerepOyprckoit  akamemuu

MOCTAUIUIOMHOTO TIEITarOTHYECKOTO 00pa30BaHMUS.

9.http://genphys.phys.msu.ru — caiiT kadeaps! obmei ¢puzuku pusdaka MI'Y.

10. http://iatephysics.narod.ru/knowhow/knowhow7.htm — npaBusia BbIIIOJIHEHUS U3MEPEHUN U
MOCTPOCHHUS TPAPUKOB.

11. http://www.phys.spb.ru — caiiT ¢puszndeckoro daxynprera Cnol'y.

18. IlporpammMHoe odecnieyenne (TIpu HATUYUN)


http://www.phys.spb.ru/
http://iatephysics.narod.ru/knowhow/knowhow7.htm
http://genphys.phys.msu.ru/
http://www.edu.delfa.net/
http://experiment.edu.ru/
http://fizkaf.narod.ru/
http://www.edu.ru/
http://nuclphys/np%D1%96.msu.ru
http://nuclphys/np%D1%96.msu.ru/spargalka/
http://library.donnu.ru/
http://donnu.ru/

Pabouas mporpamMMa paccMOTpeHa U IepeyTBEeprKIeHa Ha 3aceaHiu Kadeaphl ¢ M3MeHEeHUsIMH (0e3
n3MeHeHui) Ha 201 roj1. [Iporokon 3aceqanus kadeapnbr Ne oT
3aB. kadeapoii

Pabouas mporpamma paccMOTpeHa U TepeyTBEpXkK/IeHa Ha 3aceAaHuu Kadeapsl ¢ H3MEHEHUSIMU
(6e3 m3menennii) Ha 2018/2019 roa. [Ipotokon 3acenanus kadeapsl Ne oT

3aB. xadenpoit

PabGouast mporpaMma paccMOTpeHa W TepeyTBepIK/IeHa Ha 3acefaHuH Kadeapsl ¢ N3MEHEHUSIMU
(6e3 m3menenuit) Ha 2019/2020 rox. [TpoTokoun 3acemanus xadeapst No oT

3aB. kadeapoit
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6. Casenber U. B. C6opruK BONPOCOB H 3a1a4 10 odweii husuke. - M.: Hayka, 1982. -271c.

JonmosaaTe IbHAS

1. Anactasu A. Ilcnxonorudeckoe TecTipoBanne: B 2 xu. Ku. 1: Ilep. ¢ aurn. / Ilox pen.

K. M. T'ypeBuua, B. 1. JIy60Bckoro. — M.: ITemarornka, 1982. — 320 c.

2. AsanecoB B. C. OcHoBEI Hay4HOI OpraHH3allii TNeJaroru4ecKoro KOHTPOJSA B BEICIIEit
mKoine. — M.: MUCuC, 1989. — 168 c.

. Oneiiauk A.M. Tect kak HHCTPYMCHT H3MEDEHHS YPOBHS 3HaHHIT H TPYIHOCTH 3aJaHuii B
COBPCMEHHO# TeXHOJIOTHH 00yueHns: Yueb. nocodme no cmen. Kypey. — Jloreuk: J[orl'Y,
1991. — 66 c.

4. Amactasu A. IlcHxomorudeckoe TectupoBanne: B 2 xu. Ku. 2: Ilep. ¢ anrn. / [Tox pen.
K. M. T'ypesnua, B. U. JIyGosckoro. — M.: ITenarornka, 1982. — 320 c.

5. Atanos I'. A., Mapremorry H. H., Tokuii B. B. IIporpayma Kypca GM3HKH Kak Mozes
obyuaemoro // Kommsioteprbie IporpamMMel y9e0HOro HasHadeHHs: Tes. 1ok, | Mesxmynap.
KoH(. (3-5 cenT. 1993 r.) / OtB. pen. I'. A. Atanos. — Honenxk: TouI'V, 1993. — C. 3 — 4.
MeTtoanueckas

1. Metomydgeckne  ykazamus K H3Y4CHHIO  cHenkypca «OCHOBBI — IeJarorHuYecKHy
HCCIEIOBaHUI)» (JUISL CTYAEHTOB MeJarOrHYecKHX cnenuaneHocTei) / Coct. B. E. Hocau. —
Honenx: JToul'V, 1992. — 74 .

2. llycteimankosa M. H. Jlekmmm 1o CTATHCTHYECKAM METOJaM B MeJarorHYecKHX
HCCIIeI0BaHHSIX (st CTYJIEHTOB (Hu3uKO-TeXHHYECKOTO GbakynbTera) /
W. H. ITycremnnkora, [0, B. epcrrok. — lowenk: JJouHY, 2013. — Y. 2. — 46 c.
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