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AHHOTAIUA

Kypc conepxut pe3ysibTaThl IPUMEHEHHUSI METOJOB TEOPUHU TPYIII JIJIsl ONUCAHUS CUMMETPUH
CHUIbHBIX B3aUMOJIEHCTBUMN.

1. IIEJIA Y 3AJIAYM OCBOEHMS YUYEBHOM JUCIATLIMHBI

Henbto yuebHON nucuuminHbl «CHMMETPUN CHUJIBHBIX B3aUMOACUCTBUI» SBIISETCS OCBOECHUE

NOHATHH W MeTonoB KBaHTOBOW XpOMOJWHAMHUKH, TMPUMEHSIEMBIX s OOBSICHEHHH U
KOJTMYECTBEHHOTO OIHMCAHWM TPOIECCOB POXKICHUS W B3aMMOJICHUCTBHS 3JIEMEHTAPHBIX YaCTHI[ C
YacTUIIAMU W spaMu. Tak ke IeNsIMA OCBOCHHS YYeOHOUW MUCIUTUIMHBI SBIISIOTCS IOJYYCHHE
CTYJCHTaMH 3HAHUWA O BaXK-HEHIIMX OJKCIEPUMEHTaX B 001macTu (PU3MKKM BBICOKUX DJHEpruii, 00
YCTpOMCTBE M paboOTe€ OCHOBHBIX SKCIIEPUMEHTAJBHBIX YCTAHOBOK, 00 OCHOBHBIX (PU3NYECKUX

pe3yabTaTax B 3TOM 00JacTH.

2. MECTO YYEBHOM JUCIHUAILJIMHBI B CTPYKTYPE OOII BO

VYuebnas mucnumiimHa «CUMMETPHH CHJIBHBIX B3aUMOJICHCTBUI» BXOJUT B TIPOrpamMmy
MOJrOTOBKH MarucTpoB 1o HanpasieHuio 14.04.02 «SnepHas pu3nka u TEXHOIOTUN.

JUis u3y4yeHHs JAUCUMIUIMHBI CTYJEHT JOJDKEH 0071aJaTh 3HAHUSAMH, HOJYYEHHBIMHU NpU
U3Y4YeHUH KypcoB oOmied (pu3uku, B TOM 4Hcle, pa3gena «AToMHas (u3MKay, a Takke o0yajnaTh
0a30BbIMU 3HAaHHUAMHU KypcoB «BBeneHue B sAepHYIO QH3UKY», «ODKCIEpUMEHTANbHAS sIEpHas
¢usuka» u «KBaHTOBast MEXaHUKa.

JlaHHbIll Kypc TO3BOJIIET CTYAEHTY NPUOOpPECTH 3HaHUS, HEOOXOAUMbIE JUIS BBINOJIHEHUS
7a00paTOPHBIX MPAKTHYECKHX paboT 1Mo KypcaM Kadeapbl, BBIIOJHEHHS MPOEKTOB MO MPOTrpaMMme
VY4ebHo-1ccne10BaTeNnbCcKoil paboThl CTYJIEHTOB B paMKaxX Hay4HbIX J1aOOpaTOpHii, a Takxke IpH
BBIIOJIHEHUHM JUIIJIOMHBIX IPOEKTOB. 3HAaHUS SIBJIAIOTCS HEOOXOAMMBIMU TSt
UCCIIEIOBATEIBCKON PaObOTHI B 00J1aCTH (PU3MKH BHICOKUX SHEPTHIMA.

[TonyueHnnsbie

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATBI
OBYYEHUA

YHuBepcanbHbIe U(UH) 00ImenpopeccnoHaIbHbIE KOMIETEHIUH:

Koa u HaumenoBanue
KOMIIETEHLMU

KOII N HAMMCHOBAHUEC HHAUKATOPA NOCTUIKCHHU S
KOMIICTCHIUMHU

[IpodeccnonanbHple KOMIETEHIIMM B COOTBETCTBMHM C 33JadaMu M OObekTamu (00macTamu
3HaHMI) TPO(HEeCCHOHATBLHON NeSITENbHOCTHU

3anaua OO0beKkT WK 00/1aCTh Koa u HaumenoBanue | Kog u HamMeHOBaHuUe

npogeccHOHAJBLHOM | 3HAHUS npogeccuoHaIbLHOM HHIMKATOpA

nesiteabHocTH (3I1/1) KOMIIETEeHINH; JIOCTHKEHM I
OcHoBanue npogeccuoHaIbLHOM
(mpoeccHOHANILHBIH | KOMIIETEHIMHU
cranaapr-I1C, ananu3




\ OmbITA)

Hay‘lHO—I/ICCJ'ICILOBaTeJ'IBCKI/Iﬁ

MPOBEJICHNE HAYYHBIX
HCCIIEIOBAHUH B
obnactu GU3MKH
DJIEMEHTAPHBIX
YaCTHII,
IKCIEPUMEHTAITBHOM
aepHON (U3UKU U
KOCMO(H3UKH,
CaMOCTOSITEITFHOE
pelieHue
MOCTaBJIICHHOM 3a/1a4u
¢ BEIOOpOM
HEOOXOIMMBIX
CPEICTB, TOTOBHOCTH K
CaMOCTOATENILHON
dbopMynupoBKe 3a1a4;

aTOMHOE SIJIPO,
3JIEMEHTAPHBIE YACTHUIIBI
U 1j1a3Ma,
KOHJICHCUPOBAHHOE
COCTOSIHHE BEIIECTBA,
Ja3ephbl U UX
MIPUMEHEHHSI, SJICPHbIE
PEaKTOPBI, MATEPUATTBI
SJICPHBIX PEAKTOPOB,
SIIEPHBIE MATEPUAITBI U
CHUCTEMBI 00eCITeUEeHHS
nXx 0e30IMacHOCTH,
YCKOPHUTENN
3apsHKCHHBIX YACTHII,
COBpEMEHHas
JNEKTPOHHAS
CXEMOTEXHUKA,
3JIEKTPOHHBIC CHCTEMBI
SIICPHBIX U QPUBNICCKUX
YCTaHOBOK, CHCTEMBI
ABTOMATHU3HPOBAHHOTO
yIpaBJICHUS SICPHO-
(busznuecKkuMu
YCTaHOBKAMH;

IIK-11.1 [1] - Ciocob6en
K Hay9HBIM
WCCIICIOBAHMSIM B
obnactu pu3uKH
3JIEMEHTAPHBIX YaCTHII,
AKCIIEPUMEHTATbHON
saepHON (PU3UKU U
KOCMO(U3UKH, K
CaMOCTOSTEITLHOMY
PEIICHUIO
MOCTABJICHHOM 3a/1a4H C
BBIOOPOM HEOOXOIUMBIX
CPEICTB, TOTOBHOCTh K
CaMOCTOSITEIIbHOMN
dhopmyupoBKe 3a11a4;

Ocnosanue:
[IpodeccuonanbubIN
crangapt: 40.011

3-IIK-11.1[1] - 3nats
METObI UCCIEIOBAHNHN
B 00s1acTH (PU3UKH
3JIEMEHTAPHBIX
YacTHII,
9KCIEPUMEHTAIBHOM
AepHON (PU3UKU U
KOCMO(U3UKH;
V-TIK-11.1[1] - Ymets
CaMOCTOSITEIILHO
pemarp 3a1a4u,
CBSI3aHHBIE C
UCCIIEIOBaHUSIMU B
obnactu pu3uKH
3JIEMEHTapHbIX
YacTHll,
3KCIEPUMEHTAIBHOMN
sAepHOU (PU3UKHU 1
KOCMO(H3UKHU, C
BBIOOpOM
HEOOXOIUMBIX
CPEZCTB, a TakK ke
CaMOCTOSITEITbHO
(dhopMynupoBaTth
3ajauu;;
B-TIK-11.1[1] -
Buiagers MeTonamu
HCCIIEJOBAaHUN B
obnactu pu3uku
3JIEMEHTAPHBIX
YacTHIl,
JKCIIEPUMEHTAIBHOU
saepHON (PU3NKU U
KOCMOGMU3UKH

bu3nyeckuii aHaau3
IIPOLIECCOB
B3aMMOJICUCTBHS
3JIEMEHTapHBIX
qacTHIL, UX Y3PPEKTOB
B paHHEHU U
COBPEMEHHOU
Bcenennoi;

aTOMHOE SIJIPO,
JJIEMEHTaPHBIE YaCTHUIIBI
U I1a3Ma,
KOHICHCHPOBAHHOE
COCTOSIHHE BEIICCTBA,
Ja3ephl U UX
NPUMEHCHUS, SIICPHBIC
pEaKTOphI, MaTEPUATIBI
SIIEPHBIX PEAKTOPOB,
SIIEPHBIC MaTePUATBI U
CHUCTEMBI 00CCIICUCHUS
nx 0e30I1aCHOCTH,
YCKOPHUTEIIH
3apsKCHHBIX YACTHII,
COBpEMEHHas
9JCKTPOHHAS

IIK-11.3 [1] - Cnocob6en
K (pu3nueckomy
aHaJIM3y MPOLIECCOB
B3aUMOJECUCTBUS
3JIEMEHTApHbIX YaCTHIL,
ux 3 peKxToB B paHHEH
Y COBPEMEHHOM
Bcenennolii;

Ocnosanue:
[IpodeccrnonanbHbIM
crangapt: 40.011

3-1IK-11.3[1] - 3nate
METOBI (PU3HUUECKOTO
aHaJIM3a MpoIecCcoB
B3aMMOJCHCTBUS
3JIEMEHTapHBIX
yacTull, ux 3pPexToB
B PaHHEHN U
COBPEMEHHOU
Bcenennolii;;
V-IIK-11.3[1] - YmeTh
BBITIOJTHSATh
¢busnveckuii anammu3
MIPOLIECCOB
B3aUMOJICUCTBUS
3JIeMEHTapHbIX
4acTull, uX 3P heKkToB




CXEMOTEXHUKA,
AIIEKTPOHHBIE CUCTEMBI
SAJICPHBIX U (PUZNIECKUX
YCTaHOBOK, CHCTEMBI
aBTOMAaTH3HPOBAHHOTO
yIpaBJIEHUS SIIEPHO-
buznyecKkuMu
yCTaHOBKaMH;

B paHHEH U
COBPEMEHHOU
BcenenHnoii;;
B-IIK-11.3[1] -
Bnagers MmeTonamn
(bu3nYecKoro aHanMu3a
IIPOLIECCOB
B3aMMOJCHCTBHUS
3JIEMEHTapHBIX
9acTHIl, uX 3PPEKTOB
B paHHEH U
COBPEMEHHOU
Bcenennolii;

pa3paboTKa METOJIOB
perucTpamnuu
VOHU3UPYIOLIUX U
AJIEKTPOMAarHUTHBIX
U3ITy4YeHUN U METO/IOB
U3MEpEHUS
KOJINYECTBEHHBIX
XapaKTEPUCTUK
SAAEPHBIX MAaTEPHUAJIOB;

pa3paboTka u
TEXHOJIOT MU
IpUMEHEeHUs TPUOOPOB
U yCTaHOBOK JUIS
aHaJIM3a BEILECTB,
paanralnuoHHOE
BO3JICHCTBUE
MOHM3UPYIOIIMX
U3JIy4YCHUH Ha 4eJI0BEKa
U OKpPY’KAIOILYIO CPeny,
pazuanuoHHbIE
TEXHOJIOTMH B
MEIUIINHE;

[TIK-4 [1] - Criocoben
CaMOCTOSTEIEHO
BBITIOJIHATH
9KCIIEPUMEHTAIBHBIC U
TEOpPETUYECKUE
HUCCICOOBAaHUA OJIsd
pelIeHHs HAYYHBIX U
IIPOM3BOJICTBEHHBIX
3a1a4

Ocnosanue:
[IpodeccrnonanbHbIM
crangapt: 40.011

3-11K-4[1] - 3natsb:
LIeH U 33]1a91
MIPOBOIUMBIX
HCCIICTOBAaHUM;
OCHOBHBIE METO/IbI U
CpeJICTBA MPOBEACHUS
9KCIIEPUMEHTAJIbHBIX U
TEOPETUYECKUX
HCCIICIOBaHUM;
METO/IBI U CPEJICTBA
MaTeMaTHYeCKOM
00paboTku
pe3yabTaToOB
JKCIIEPUMEHTAIbHBIX
JTAHHBIX

V-TIK-4[1] - YmeTs:
MIPUMEHSITh METO/IbI
MIPOBEICHUS
IKCIIEPUMEHTOB;
HCIOJIb30BATh
MaTeMaTH4eCKue
METOJTI 00paboTKU
pe3yJIbTaToB
HCCIIEIOBAHUM U UX
00001ICHNS;
0popMIISTH
pe3yJIbTaThl HAYYHO-
HCCIIEIOBATEITBCKUX
pabor;

B-I1K-4[1] - BaageTs:
HaBBIKAMU
CaMOCTOATEIILHOTO
BBITIOJTHEHUS
IKCIIEPUMEHTAIbHBIX U
TEOPETUICCKUX
WCCIIEIOBAHUS ISt
pElICHUs HAyYHBIX U
MIPOU3BOJICTBEHHBIX
3aj1a4




MIPOEKTHBIN

MIPOBEJCHHUE PACUETOB
U IPOEKTUPOBAHHE
bU3IIECKUX
YCTaHOBOK U
puOOpOB C
WCITOJIb30BAaHUEM
COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTHIi;

MaTeMaTHUYeCKUe
MOJICIIH JIJISt
TEOPETUYECKOTO U
SKCHEPUMEHTAIBHOTO
HCCIIeIOBAaHUM SIBJICHUMN
Y 3aKOHOMEPHOCTEN B
obnactu GU3MKY; sA1Ipa,
YaCTHII, IUIA3MBbI,
KOHJIEHCHPOBAHHOTO
COCTOSIHUSI BEIIIECTBA,
SIIEPHBIX PEAKTOPOB,
pacnpocTpaHeHus U
B3aUMOJECUCTBUS
W3Iy4eHus: C 00bEKTaMu
JKMBOH M HEXKUBOI
MPUPOJIBI,

IK-11.5 [1] - Cnocoben
MIPOBOJIUTH
MIPOEKTHPOBAHKE
JIETEKTOPOB U
YCTAHOBOK, a TaK)Xe Ha
KOHIICTITYy aJTbHOM
YpOBHE CaMHX
HKCIEPUMEHTOB B
obmactu pu3uKH
BBICOKUX DHEPTHH,
KOCMO(U3UKU U
acTpo(hu3HKH;

OcHosaHue:
[Ipodeccuonanbubiit
crannapt: 40.011

3-T1IK-11.5[1] - 3nate
METO/IbI
MPOEKTHPOBAHUS
JIETEKTOPOB U
YCTAHOBOK, a TaK)Xe Ha
KOHIICTITYy aJTbHOM
YPOBHE CaMUX
HKCIIEPUMEHTOB B
obmactu pu3uKH
BBICOKMX DHEPTHH,
KOCMO(U3UKU U
acTpopU3UKH;;
V-TIK-11.5[1] - Ymets
IPOBOJIUTH
MIPOEKTHPOBAHNE
JIETEKTOPOB U
YCTAHOBOK, a TaK)Xe Ha
KOHIIETITYy aJIbHOM
YPOBHE CaMUX
HKCIEPUMEHTOB B
obnactu pu3uKH
BBICOKUX JHEPTUH,
KOCMO(HU3UKU U
acTpo(U3UKHU;;
B-IIK-11.5[1] -
Bnaners MeTonamu
MPOEKTUPOBAHUS
JIETEKTOPOB U
YCTAHOBOK, a TaK)XXe Ha
KOHIIETITYyaJIbHOM
YPOBHE CaMUX
9KCIIEPUMEHTOB B
obnactu pu3uku
BBICOKUX DHEPIUH,
KOCMO(MU3UKH U
acTpo(H3UKH;

4. CTPYKTYPA M COJEP)KAHUE YUYEBHOM TUCIIUILINHBI

Paznensl yueOHOM qUCHUIUIMHBL, UX 00BEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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2 Cemecmp
1 Teopus rpymnmn 1-8 15/15/0 25 T-8 3-11K-10,
Y-IIK-10,




B-TIK-10,
3-TIK-11.5,
V-IIK-11.5,
B-TIK-11.5,
3-TTK-6,
V-TIK-6,
B-TIK-6

2 Cummerpun  cuibHBIX | 9-15 | 15/15/0 25 T-15 3-1IK-11.3,
B3aHUMOJICHCTBUIM V-IIK-11.3,
B-TIK-11.3,
3-11K-4,
V-1IK-4,
B-T1K-4,
3-I1K-8,
V-IIK-8,
B-TIK-8,
3-11K-9,
V-IIK-9,
B-IIK-9,
3-VK-3,
V-VK-3,
B-VK-3,
3-IK-11.1,
V-IIK-11.1,
B-TIIK-11.1

HUmoeo 3a 2 Cemecmp 30/30/0 50

KonTtpoabHbie 50 30 3-11IK-10,
Meponpusituss  3a 2 V-IIK-10,
Cemectp B-I1K-10,
3-IIK-11.5,
V-IIK-11.5,
B-TIIK-11.5,
3-1IK-6,
V-IIK-6,
B-I1K-6,
3-I1K-8,
V-IIK-8,
B-IIK-8,
3-1IK-9,
V-IIK-9,
B-I1K-9,
3-VK-3,
V-VK-3,
B-VYK-3

* — COKpallleHHOe HauMEeHOBaHUEe (DOPMbI KOHTPOJIS
*# — cymMMa MakcUMallbHbIX OayuioB noipkHaA ObITh paBHa 100 3a cemecTp, BKIIOYas 3a4eT U
(nnn) sK3aMeH

CokpaiiieHne HanMEeHOBaHMH (POPM TEKYIIETO KOHTPOJISI U aTTECTAIllU Pa3/IeoOB:

0Oo0o3uauenue | [To1Hoe HAMMEHOBaAHME

30 3ader ¢ OLEHKOHI




TecTtupoBanue

w4

3auer

KAJIEHJIAPHBIN IJTAH

Henean

Tembl 3ansaTuii / Coaepxxanue

Jlek., | IIp./cem., | JIaob.,
qac. yac. qac.

2 Cemecmp

30 30 0

1-8

Teopus rpynn

15 15 0

1-2

ApPOHBI B CHJILHBIX B3aUMO/ICHCTBHUSIX.

AJIpOHBI B CUJIBHBIX B3aUMOJACUCTBUSAX. bapuOHBI U ME30HBI.
Nx xBanToBbIe uncia. CTaOUIbHBIC aJpOHBI M PE30HAHCHI.
N3oTonnueckue MyabTUILIETH aApoHOB. KBaHTOBBIE Uncia
aJpOHOB, BXOIAIIUX B U30TONUYECKUN MYJIbTUILIET.
CocraBHas cTpyKTypa anpoHoB. KBapku. 1x cBoiicTBa.
3aKOoHBI COXpaHEeHUs (PU3NYECKUX BEJTMYMH B Ipolieccax
CHWJIBHOTO B3auMoOJieicTBHs. KBaHTOBBIE UKCIIa, CBA3aHHBIC C
BHYTPEHHHUMH CUMMETPUSMU aIPOHOB.

Bcero aytuTopHbIX 4acoB

4 |4 B

Ownaiig

0 0 0

I'pynnoBoi noaxox K ONMCAHUI0O BHYTPEHHel CHMMeETPUH
aJpOHOB

['pynnoBoit moAXo K ONUCAHUIO BHYTPEHHEW CUMMETPUU
anpoHoB. [Toustue rpynmnsl. ['pynmnsl abeneBsl 1 HeabeneBbl,
JMCKpETHBIE U HenpepbIBHBIE. [lopsok rpynnel. ['pynna
BpalIeHU! B 3X-MEPHOM IIPOCTPAHCTBE ACUCTBUTEIBHOM
npoctpancte SO(3).Yuurapuas rpynmna SU(N). I'pynna Jlu,
e€ reHepaTopsl. DIeMeHTH mpeodpazoBanus. [lopsgok
rpynnsl SUN). Anre6pa rpynnsl SU(N). CtpykTypHbIe
KOHCTaHTBHI.

Bceero AYAHUTOPHLBIX YaCOB

4 |4 [0

Ownaiig

0 0 0

IIpencrasiieHusi JaHHON IPyNIbI CHMMETPHH.
[IpencraBnenus JaHHOW IPyINIIBI CHMMETPHUHU.
IIpeoOpa3oBanust BOJIHOBOM (PYHKIMHN KBAHTOBOW CHCTEMBbI
10| IEUCTBUEM I'€HEPATOPOB IIPEACTABIICHUS TPYIIIIbI
CUMMETpHUH. Pa3MEpHOCTh JaHHOTO IIPEICTABIICHNUS.
Henpusoaumele npencrasieHus rpynmnbl. MyJIbTUILIETEI.
PasmepHocTs MmynbTHIIeTa. HekoTopsie Gpusnueckue
CJIEJICTBUS 17151 PU3NYECKOM CUCTEMBI, BHITEKAIOIINE U3
Hanuuus y He€ rpynnsl cummeTpun. Onepatopsl Kasumupa,
paHr rpynmsl, COXpaHEHNE MYJIbTUIUIETHOCTH B ITPOLIECCAX
CB, coBnasieHne 4acTull, BXOJSIINX B TaHHBIN

MysbTuIieT. IlocTpoeHre HeNPUBOIUMBIX NPEACTABICHUN
rpynnsl SU(N) U MyIbTUIUIETOB, IPEOOPA3yIOLIMXCS 110 3TUM
MpeCTaBICHUSIM. MaTpUYHOE ONUCAHUE AEHCTBUS
OIIEpaTOPOB NPEACTABICHHUS HA BEKTOPA COCTOSHHUSA.
Konkpernsie HenpuBogumble npeacrasiaeHus rpynmnsl SU(N).
3akoH npeoOpa3oBaHMsI BOJIHOBBIX (PYHKIUII 11O rpyrie

SU(N).

Bcero ayuTopHbIX 4acoB

4 |4 IB

Ownaiig

0 0 0

HN3oTronuyeckas rpynna SU(2) u eé npeacTaBJ/ieHUsI.
N3oronuueckas rpymnmna SU(2) u e€ npeactaBieHusI.
DJIEeMEHTHI TPYIIIBI U UX CBOUCTBA. CTPYKTYpHBIE KOHCTaHTHI.
HenpuBonumseie npencrasnenus rpynmnsl SU(2) u
COOTBETCTBYIOIIME UM U30MYJIbTUILIETHL. BoJIHOBBIE

Bcero AYJAHUTOPHLBIX 9YaCOB

3 |3 5
Owuaiig
0 0 0




GbyHKIHH, MPpeoOpa3yIIHecs 0 HETPUBOIUMBIM
npenctaBienusim rpynmnsl SU(2).I'enepaTopsl pencTaBIeHus

rpynnsl SU(2). PazMepHOCTh HENPUBOAMMOI'O IPEICTABICHNUS.

N3ocnun T n ero npoekuusa T3. M3oronnueckue
MYJIBTUIUIETHI aJpOHOB U uX BonHOBBIE (yHKIMU V(T,T3).
W30cuHrieTs, U301y0aeThl 1 N30KBAPTETHI OAPHOHOB H
ME€30HOB, 0OHApY>KEHHBIE Ha onbITe. I30KkBapTeT aIpOHOB.

9-15 CuMMeTpuN CUJILHBIX B3aMMO/1€ii CTBUI 15 15 0

9-10 IIpeacraBiieHUs BOJTHOBBIX (DYHKIHMH H30MY/IbTHILIETOB. Bcero aytuTopHbIX 4acoB
[IpencraBnenust BOJMHOBBIX (YHKIIMA U30MYJIbTHUIIIIETOB. 4 | 4 ‘ 0
[IposiBeHUs1 N30TONUYECKON CUM-METPHUH aIPOHOB B Omnnaiin
MpOLECCaX CUIIbHBIX B3auMoJencTBui. M30Tonnueckue 0 0 0
cooTHoteHus B npoieccax N —nN. M3oronnueckue
COOTHOIIIEHUS ISt IPOLIECCOB THP—> TP, T-P—>T-p U T-
p—n0On. Criyuait amrumatyx |£3[>>(f1] ans snepruit E 1~1200
M>5B. IpenensHelil cnyyaid En—oo. Metog nHBapraHTHBIX
aMIUTUTY 1 U1 IOJYYEHUs COOTHOLLIEHUN MEXIY
amruintygamu npouecca N —aN.

11-12 | BzaumoneiictBue aNN. Bcero aymutopHbIX 4acoB
Bzanmoneiicteue tNN. B3anmonencTBre HyKIOHOB MEXIY 4 | 4 ‘ 0
coboit B pamkax SU(2) cuMMeTpHH CHITBHBIX Omnnaiin
B3auMoecTBui. Heo6X01MMOCTh TPyIIBI OOJIBINETO panra. | () 0 0
I'pynma yautaproi cummerpun SU(3), e€ cBolicTBa.

Martpuuel ['enst_ManHa u ux cBoiicrBa. Henpusoaumelie
npencrasienus rpynnsl SU(3). YHUTapHBIE MYJIBTUILIETHI.

13 -14 | KBanTOBBIC YN C/Ia, XapAKTEPU3YIOLHE COCTOSTHUE YacTull, | Bcero ayiuTopHsIx 4acoB
BXOASAIINX B YHUTAPHBII MYJIbTH-ILJIET. 4 | 4 \ 0
KBaHTOBBIE UKCIIa, XapaKTepU3YIOIINE COCTOSIHUE YACTHII, Ownaiig
BXOJSIIMX B YHUTAPHBIA MyJIbTU-TUIET. KOHKpeTHBIE 0 0 0
YHUTAPHBIC MYJIbTUIUICTHI aJpOHOB. BoHOBBIE QYHKITUN
oktera 6apruoHoB B (1/2+) u me3onoB M(0-) u M(1-).

BonnoBas ¢pynkmus aexymiera 6apuonos B (3/2+).
Pasnoxenue npsaMbIX MPOU3BEICHUN NIPEACTABICHUN Ha
HenpuBoAUMBIE. HEKOTOpEBIE ClIeACTBUS CTPOrOl YHUTAPHOM
CUMMETPHH.
15-16 | Ilpouecchl paccesinus okTeTra Mme30HOB (0-) Ha okTeTe Bcero ayiutopHbIx 4acoB

o0apuonos (1/2+)

IIponeccel paccesHus okTeTa Me30HOB (0-) Ha OKTeTe
6aproHoB (1/2+) . YHUTapHBIE COOTHO-LIIEHUS MEXKITY
aMIUIMTy1aMu. HapyuieHne yHuTapHOM CHMMETPHH.
MaccoBsie popMyJIbl Il OKTETa 6APHOHOB, ME30HOB U
nekyruiera 6apuoHoB. CoctaBHast MOJIeNb apoHOB. KBapku.
[TocTpoenne BOTHOBBIX (YHKINK OAPHOHOB U ME30HOB U3
BOJIHOBBIX (DyHKIIMI KBapKoB. DyHIaMEHTAIbHBIE
B3aUMOJEMCTBHS KBAPKOB C INIFOOHAMHU.

3 |3 B
Ownnaiig
0 0 0

COKpaH_IeHHLIC HaVMEHOBAaHUS OHJIAHH OIILIUNI:

O6o3Hauenue | [lonHoe HauMeHOBaHHE
oK DIIEKTPOHHBIA KypC

1M IToJIHOTEKCTOBBIN MaTepUall
IJ1 TTomHOTEKCTOBEIE JIEKIIUN




BM Buneo-maTepuanbl

AM Ayamo-mMarepuaisl

IIp3 IIpe3enTanyu

T TecTbl

OCM DJIEKTPOHHBIE CIIPABOYHBIC MATEPUAIIBI
ncC MHTEpaKkTUBHBIN CalT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

[IpoBoaUTCS MOCTOSHHBII MOHMTOPUHI 3HAHMM CTYAEHTOB IO COJIEP’KAHUIO MPEAbLAYIIMX
JeKIui. OTO MO3BOJSET KOPPEKTUPOBATh IIPOLECC H3JIOKEHUS MaTepuala B TEYEHHE CEMECTPA,
KOHTPOJMPOBATh IpoLecC OOy4EeHUS WU 3aCTaBisAET CTYACHTOB CAMOCTOSITEIBbHO T'OTOBUTHCA K
3aHITHUSIM.

[To kaxnoW JEKIMH TMOATOTOBIEHBI NMPE3EHTALMM, YTO CYIIECTBEHHO IIOBBIIIAET CTENEHb
YCBOEHMsI MarepHaia, MO3BOJISIET MCIIOJIb30BaTh OOraThlii MIUTFOCTPATUBHBIM MaTepuan U3 MHTEpHETa
Y BKJIIOYATh B JIEKIUU UH(OPMAIIMIO O MOCIEAHUX JOCTHKEHUIX (PU3UKHU AI€MEHTapHbIX yacTHll. J{is
NPOBE/ICHUS TECTUPOBAHUS UCTIONb3YyeTCs cucteMa vector (vector.mephi.ru)

6. ®OH/I OHEHOYHBIX CPEJICTB

@DOoH/ OLIEHOYHBIX CPEJCTB MO AUCLUUILIMHE 00ECeynBaeT IPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3ynbTaToB O0yueHUs! (KOMIETEHLIHMH M MX WHAMKATOPOB) MOCPEICTBOM MEPONPUATUN TEKYIIEro,
pyOeXHOro U MPOMEKYTOUHOTO KOHTPOJISI IO JUCIUILIINHE.

CBs3p Mexay (GOpMUPYEMBIMH KOMIIETEHIMSAMU U (opMaMu KOHTPOJS UX OCBOCHHS
MpeJICTaBJIeHa B ClIeytolIel Tabauie:

KOMHETBHHHH I/IHIH/IKaTOPI)I OCBOCHMUA ATTeCTaHHOHHOC MeEponpusiTue
(KII 1)
TK-10 3-T1K-10 30, T-8
V-TIK-10 30, T-8
B-TIK-10 30, T-8
MK-11.1 3IK-11.1 T-15
VIIK-11.1 T-15
B-ITK-11.1 T-15
MK-11.3 3-TIK-11.3 T-15
VIIK-11.3 T-15
B-TTK-11.3 T-15
TIK-11.5 3-MK-11.5 30, T-8
VIIK-11.5 30, T-8
B-TIK-11.5 30, T-8
TIK-4 3-TIK-4 T-15
V-TIK-4 T-15
B-TTK-4 T-15
TK-6 3-TIK-6 30, T-8
V-TIK-6 30, T-8
B-TIK-6 30, T-8
TIK-8 3-TIK-8 30, T-15




VY-1IK-8 30, T-15
B-TIK-8 30, T-15
[K-9 3-1IK-9 30, T-15
VY-IIK-9 30, T-15
B-IIK-9 30, T-15
YK-3 3-YK-3 30, T-15
Y-VK-3 30, T-15
B-VK-3 30, T-15

IIkaJabl OLeHKU 00pa30BaTeIbHBIX JOCTHXKEHH I

[Mkana KaXA0ro KOHTPOJBHOIO MEPONPUSTHS JIEKUT B mpeaenax or 0 A0 yCTaHOBIEHHOTO
MaKCUMaJIBHOTO Oajljla BKIIOYUTEIHHO. MITOrOBast aTTecTanus 1Mo AUCHUILIMHE oneHuBaercs mo 100-
OayUTHbHOM IITKaJie U MPeACTaBIseT co00i cymmy 0amioB, 3apabOTaHHBIX CTYIEHTOM MPU BBIOJIHEHUU
3aJJaHil B paMKax TEKYIIEro ¥ MPOMEKyTOYHOT'O KOHTPOJIS.

HToroBas olieHKa BBICTABJISECTCS B COOTBETCTBHU CO CJ'ICI[yIOIJ.[Cﬁ IIIKAJIOM:

Cymma OueHka no 4-x 0a/UIbHOM MIKaJIe OtMeTKa 0 3a4eTe Onenka
0aJ1J10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopowio» C
«3aYmeHo
70-74
D
65-69 3—«o »
60-64 (VO08/1eMBOPUMENLHO E
Hike 60 2 — «Hey0081eme8oOpUMENbHOY «He 3aUmeHo» F

O1eHKa «OTJIIMYHO» COOTBETCTBYET INTyOOKOMY U IPOYHOMY OCBOEHHIO MaTepuaa MporpaMMbl
00yyYaroImuMcsi, KOTOPbIA MOCJIEI0BATEIIbHO, YETKO W JIOTUYECKH CTPOIHO H3J1araeT CBOMU OTBETHI,
yMEEeT TECHO YBSA3bIBaTh TEOPHUIO C IIPAKTUKOM, UCIOIbB3YET B OTBETAX MaTepHabl MOHOrpaduIecKon
JUTEPATYPBHI.

OneHka «XOpoIlIo» COOTBETCTBYET TBEPAbIM 3HAHHUSAM MaTepuaiga 00ydarolUMCs, KOTOPBI
TPaMOTHO U, IO CYIIECTBY, U3JIaraeT CBOM OTBETHI, HE JAOIYCKast CYIIECTBEHHBIX HETOYHOCTEH.

OneHka «yIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMsI Marepuana
oOyJaromumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepuai, HO HE YCBOEHBI €ro JAeTajH, B OTBETaX
HOPUCYTCTBYIOT HETOYHOCTH, HEIOCTAaTOYHO MpaBMIIbHBIE (HOPMYIMPOBKH, HAPYIICHUS JIOTMYECKOM
NI0CJIEI0BATEILHOCTH.

OTMeTKa «3a4TeHO» COOTBETCTBYET, KAK MUHMMYM, 0a30BOMY YPOBHIO OCBOCHHUS MaTepHualia
IPOrpaMMBbl, MpPU KOTOPOM OOydyaromuiicss BilaZieeT HEOOXOOUMBIMU 3HAHUSIMH, YMEHUSIMH U
HaBBIKAMH, YMEET MPUMEHSITh TEOPETUUYECKHE TMOJIOKEHUS ISl PEIICHUs] THUMOBBIX MPAKTHUYECKHUX
3a/ad.

O1EeHKY «HEYAOBJIETBOPUTEIHHOY» / OTMETKY «HE 3a4T€HO» MOJy4YaeT 00ydaronIMicsl, KOTOPbIHA
HE 3HAeT 3HAYMTENbHOM YacTu MaTepHralia IporpaMMbl, JOIyCKAET B OTBETAX CYIIECTBEHHbIE OIINOKH,




HE BBITIOJHHI BCE OO0s3aTeNbHBIC 3alaHMsl, NPEAyCMOTPEHHBbIe TporpamMmoii. Kak mpaBmio, Takue
oOydJaroluecss He MOTYT IPOJIOJDKUTE O0yueHue 0e3 TOTOTHUTENbHBIX 3aHATHH.

7.  YYEBHO-METOJIWYECKOE N NTH®OPMALIMOHHOE OBECIIEYUEHHE
YYEBHOI JUCHMUILINHEI

OCHOBHAA JINTEPATYPA:

1. 91 b 18 KBanToBas Mmexanuka : yuebnoe nocodue, baitkos 0. A., Ky3uernos B. M., Mockaa:
Jlaboparopus 3uanwmii, 2020

2. O @ 80 YpaBHEHUS COCTOSIHHS BEILIECTBA OT HACJIBHOTO rasza 10 KBapK-TJIFOOHHOH TJIa3MBbl :
yueOHoe nocobue, ®optos B. E., Mocksa: ®uszmarnur, 2012

3. O @ 80 dusuka BEICOKUX IJIOTHOCTEHN dHEpruu : yueOHoe mocooue, @optos B. E., Mocksa:
duszmatiurt, 2013

JOITIOJTHUTEJIbHAS JIUTEPATYPA:
1. 539.1 175 KsanToBas xpomoauaamuka Ku. 1, Modde b.J1., Mocksa: [ICITuM, 2012

2.539.1 K70 CummeTpun CUIIBHBIX B3aUMOJICHCTBUM (KBApKOBasi MOJIETb aJpOHOB) : yuel. mocodune
1utst By30B, XKuxun E.J[., Mocka: MU®U, 2005

3.539.1 I'37 TerpakBapku, IEHTaKBAPKHU, TEKCAKBAPKHU B PEIATHBUCTCKON KBAPKOBOW MOJENHU : ,
I'epactora C.M., Mankesud E.E., Koukun B.1., Canxr-IletepOypr: U3narensctBo CaHKT-
[TerepOyprckoro yHuBepcurera, 2012

4. 539.1 O-52 ®usuka snemeHTapubix yactull : , Oxyns JI.b., Mocksa: JIKH, 2008

5.539.1 E60 ®dynnameHTanbHbIE CHMMETPHUH : yaeOHOE 1mocodue /it By30B, EmenbsHo B.M.,
Mocksa: MUDU, 2008

6. 53 11164 Snepnas ¢usuka : Yuedbnoe nmocodue st yu-1oB, llInpokos F0.M., IOaun H.I1., Mocksa:
Hayxka, 1972

[TPOTPAMMHOE OBECIIEUEHHUE:

CriennansHoe NporpaMMHoe odecrieueHue He TpedyeTcs
LMS U UHTEPHET-PECYPCHBI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHME YYEBHOM
JTUCHUTLIMHBI

CriennanabHOE MaTepUATBHO-TEXHUYECKOE 00ecreueHrne He TpedyeTcs



9. YYEBHO-METOAUYECKHUE PEKOMEHIALIHWUA 1JIA CTYAEHTOB

1. Jns caMOCTOSITENBHOTO HM3Yy4EeHHs MaTepuaia Kypca 1-oro cemectpa MarucTparypbl,
YKa3aHHOTO B CTPYKType Kypca, peKOMEHAYeTCsl HCIoib30oBaTh yueOHoe mocodue E.J[. JKwkun,
“CuMMeTpUHM CWIBHBIX B3aUMOJICHCTBUM (KBAapKOBas MoJeldb aapoHOB).”, VYuyeb. mocobue,
MockBa., MHU®H,2005

2. Jlns pemieHus 3aqad U3 3aJaHUs I CaMOCTOSITENBHON paboThl B clilydyae HEOOXOIUMOCTH
MOKHO BOCIHOJIb30BaThCs yKazaHUsIMH U3 yueOHbIX mocobuit E.JI. XKikun, “CuMMeTpun CUIBHBIX
B3aMMOJICHCTBHI (KBapKoBasi MoJelb aapoHoB).”, YueO. mocobue, MockBa., MUDN,2005 u E.JI.
Kwxun, “OnmcaHue MOPOILECCOB AIEKTPOMArHUTHOTO B3aWMOJICUCTBUS YAaCTUI] B KBAHTOBOM
aneKTpouHaMuke.”, Yueb. mocooue, Mocksa.,MUDU,2004

10. YYEBHO-METOJWYECKHWE PEKOMEHJIALMM JIJISI IPENIOIABATEJIE

1. Jima camMocCTOATENbHOTO H3Yy4YEeHUs Marepuaa Kypca 1-oro cemectpa MarucTparypbl,
YKa3aHHOTO B CTPYKType Kypca, peKOMEHAYEeTCs HCIOIbh30BaTh yueOHoe mocoome E.J[. JKwkuH,
“CUMMETpUM CHUJIBHBIX B3aUMOJCHCTBHI (KBapkoBas MOJeNb aapoHoB).”, VYueb. mocolue,
MockBa., MU®H,2005

2. Jlns pemieHus 3a1ad U3 3aJaHUs I CAaMOCTOSTENBHON paboThl B cliydae HEOOXOIMMOCTH
MOKHO BOCIHOJIb30BaThCs yKazaHusMH U3 yueOHbIx mocoouit E.J[. XKikun, “CUMMETpUN CUIBHBIX
B3aMMOJIEMCTBUI (KBapkoBasi Mojiedb aApoHOB).”, Yuel. mocobue, Mocksa.,MUDI,2005 u E.JI.
Kuxun, “OnucaHue MpouECCOB 3JIEKTPOMAarHUTHOTO B3aWMOJEHCTBUS 4YacTULl B KBAaHTOBOM
aJeKTpoIMHaMuKe.”, Yueb. mocooue, Mocksa.,MUDU,2004

ABTOp(BI):

bynexos Oner Brnagumuposud, K..-M.H., TOLEHT



