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

YTBEPXJIEHO
H.0. TUpPeKTOpa GU3TeX-MIKOJIbI
(u3uKH ¥ HCCICNOBAHNNA UM.
Jlanaay
A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

MO0 AMCIUIIHHE: YHopsgoueHHbIE MHOTOYaCTHYHBIE COCTOSIHUS B KOHICHCHPOBAHHBIX CpeIax
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa MEKTPOAUHAMUKY CIIOKHBIX CUCTEM U HAHO(OTOHUKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMbI IPOMEXKYTOUHOM arTecTanuu: 1 (ocenuuit) - JluddepeHpoBanHbiii 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 15 gac.
ceMuHapbl: 45 vac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: A.B. PoxkoB, JI-p Qu3.-MaT. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl SJIEKTPOAUHAMUKH CIOXKHBIX cucTeM U HaHohortoruku 04.06.2020



AHHOTANMA
Lens xypca — TpemOXKUTH CIyIMIATENIIM BBEICHWE B pa3nedl (U3WKH KOHICHCHPOBAHHOTO COCTOSHHS,
MOCBALIEHHBIA HW3YyYEHUIO YHOPSAOYEHHBIX MHOTOYACTHYHBIX COCTOSHWM, CIIOHTAHHO BO3HHUKAIOIIMX B
KpUCTaJUTMYECKHX TeNax. B paMkax Kypca u3iararoTcsi 0a30BbI€ ITOIXOABI U METOBI TEOPETUIECKOTO aHAIH3a
TaKUX COCTOSHUM, TIPEICTABISIOTCA OKCIIEPUMEHTAIbHBIE METONbl HW3Y4YeHHS YIOPSAOYeHHUS B
KOHJCHCUPOBAHHBIX CpEAaX.

K koHIly cemecTpa mNpeamnonaraercs, 4YTO CHyIIaTeay TIO3HAKOMSATCS C COBPEMEHHBIM COCTOSHUEM
9KCTIEPUMEHTAIbHBIX HCCIIEIOBAaHUM YIOPSIOYCHHBIX COCTOSHHM B TBEPABIX TelaX, y3HAIOT O Hambosee
aKTHUBHO UCCIIEAYEeMbIX BUAAX YIOPSJOYEHHBIX COCTOSHUI M 0 METOJaX UX PETUCTPALH, TPUOOPETYT 3HAHUS
0 HamboJiee paclpOCTPAHEHHBIX TEOPETHYECKUX METOJaX MOAEIMPOBAHUS YIMOPSAIOUYEHHBIX COCTOSHHHA M O
MOHATHITHOM ammnapare, UCIOJIb3yEMOM JUIS ONTMCAHUS CIOHTAaHHOTO HApYIIEHUS! CUMMETPHH.

1. leau u 3apa4u

eap AUCUMNIMHBI

OcBocHue CTYACHTAMU q)YHI[aMeHTaIH:HBIX 3HaHUi 00 YOOpAAOUCHHBIX MHOIOYaCTUYHBIX COCTOSAHUAX,
CIIOHTAHHO BO3HHUKAIOMINX B KPUCTAJUIMYCCKUX TECJIAX, a TAKXKE H3YUYCHUC 6a30BBIX oaAXO0A0B U
MCTOAOB TCOPCTUUCCKOIO aHalin3a TaKUuX COCTOfIHHf/'I, O3HAKOMJICHHUC C OKCICPUMCHTAJIbHBIMHA
METOAaMU U3YUCHUS YIIOPAAOYCHUS B KOHACHCUPOBAHHBIX CpEaax.

3agauu AU CHUILIHHBI

— (opmupoBaHre 0a30BbIX 3HAHMW W TPEJCTABICHUA O COBPEMEHHOM COCTOSIHUU HCCIIEIOBAHHUN
YHOPSAJOYEHHBIX COCTOSIHUM B KOHACHCHPOBAHHBIX CPEAAX;

— Ha OCHOBe 00mIeQHU3NUECKOd U OOILETEOPETUIECKOI MOArOTOBKU CTYIACHTOB BBHIPAOOTATh €AMHBIN
[OJXO0A K TIOHUMAHUIO CIIOHTAHHOT'O HapyILEHUs] CHMMETPUU B MHOI'OYaCTUYHBIX CUCTEMAX;

— U3YYUTb OCHOBHBIC MEXaHU3Mbl BOSBHUKHOBCHHA CIIOHTAHHOI'O YIIOPAJOUCHUS

— o0y4eHHe CTy/IEeHTOB HaBbIKaM IPUMEHEHMS IOJYYCHHBIX 3HAHMN Ui pelieHus 0a30BBIX 3ajad,
CBSI3aHHBIX C YIOPSAAOYECHHBIMH 3JIEKTPOHHBIMU COCTOSIHUSMU;

— ()OpMHUPOBAHUE TTOIXOAOB K BBHINOJHEHUIO CTYACHTAMH CBOUX HCCIICJOBAHUI B paMKaX BBIITYCKHBIX
paboT Ha CTENEeHb MAaruCTpPa, pacUIMpPeHne 0OIeHayYHOTO KPYTro30pa.

2. llepevyens popmMupyemMbIX KOMIETEeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HaumMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUM B pPaMKax TeMaTW4yeckoil obmactu cBoei

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

mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
npoQecCHOHAIBEHON e TeTBbHOCTH, CIIOCOOSH
Ha Hay4YHOM sI3bIKe (pOpMyITHPOBAThH
npodeccuoHaIbHBIE 3a/1a9H

OIIK-2.3 Bnameer mnpodeccrnoHaIbHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Criocoben BbiOUpath u (M) OIIK-3.1 Crocoben aHanmu3upoBarh 3ajady, [JIAHHPOBAThH
pa3pabaTbIBaTh MOAXO/BI K PEIICHHIO TUIIOBBIX |[IyTH peIleHHs, Npeiaratb U KOMOMHMPOBAaTh CIIOCOOBI
1 HOBBIX 334 B 0011aCTH MPO()ECCHOHATBHON | peIeHHS

JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTPaHUYEHUS PA3TUYHBIX METOJOB PECIICHHS

[IK-1 CnocobGen craButh, hopmanuzoBeiBath 1 |[IK-1.3 CrocobeH mnpuMeHATh TeopeThdeckue u  (WiIn)
pemIarh 3a/1a4u, B TOM YHCIIe pa3pabaThiBaTh U |9KCIEPUMEHTAIbHBIE METObI UCCIEIOBAaHUNH K KOHKPETHOMN
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
U3y4aeMBbIX SBICHUH U NPOIECCOB, CACTEMHO | PE3yJIbTaThl

aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIE PE3YyJIbTaThI

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI



3HATh:
- COBPEMEHHOE COCTOSHME 3KCIIEPUMEHTAIbHbIX MCCIEJOBAaHUN YIOPSIOYEHHBIX COCTOSHUI B
TBEPIBIX TEJAX;
- Han0oJiee aKTUBHO MCCIIEAyeMbIe BU/IBI YIIOPSAAOUYCHHBIX COCTOSHUM U METO/IbI X PErUCTPALUH;
- HauboJiee pacpOCTPaHEHHbBIE TEOPETHUECKUE MOACTH YIIOPSIOYEHHBIX COCTOSHUMH;
- IOHSITUNHBIN anmapar, UCII0JAb3yEeMbIH Il ONIMCAHUs CIIOHTAaHHOTO HapYyLIEHUs CUMMETPUH.

YMETh:

- aHAITM3UPOBATH YKCIIEPUMEHTAIILHEIC (a30BBIC JUATPAMMBL,

- aHaJTU3UPOBATh MOJIEIH OMTUCAHUS YIIOPSIOUEHHBIX COCTOSHUIA;

- cTpouTh (Pa3oBBIC AMATPAMMBI JISI MHOTOTIAPAMETPUIECKUX CHCTEM.
BJIQJIETh:

- 0a30BBIMHU HaBbIKaMH PabOThI ¢ podeCcCHOHAIBHOM HHpOpMaLIKEH.

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 nuctMIiInHbl (MOYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpynoeMKoCTh MO BUJaM YUeOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
CrioHTaHHOE HapylleHUE CUMMETPUM Ha
1 MpUMepe BOJHBI 3apsIOBOM IJIOTHOCTH. ) 6 4
MHoroobpazue cuUcTeM C  BOJHOMU
3apsA0BOM TUIOTHOCTH.
) Obwee MOHATHE CIIOHTaHHO 1 3 4
HapylIEeHHONH CUMMETPHUHU.
3 VYnopsiioueHHbIE COCTOSIHUS B ) 6 4
KOHJICHCUPOBaHHBIX CpeJiaX.
4 DKcIepUMEHTalIbHBIC METOZBl M3ydeHH ) 6 4
YIOPSI0UEHHBIX COCTOSIHUH.
5 Teopuss Jlanmay (a3oBeIX TepexojoB ) 6 4
BTOPOTO poja.
CBobOonmnass  osneprusa Jlammay s
6 MHO)KECTBEHHBIX YHOPSIOYEHHBIX (a3. ) 6 4
[onsTue KOHKYPUPYIOIINX u
COCYIIECTBYIONIHX (a3.
Kparkuii  0030p  MHKpPOCKOIHYECKON
7 TEOpUU u COOTBETCTBYIOIIETO 2 6 2
MOHATHWHOIO arlapara.
] CoBpeMeHHOE COCTOSTHHE fICCJ'IGI[OBﬁHI/IfI ) 6 4
YIOPSI0UEHHBIX COCTOSIHUH.
Nroro yacos 15 45 30
[loaroroBka k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)

Cemecrtp: 1 (Ocennuii)



1. CioHTaHHOE HapylIeHne CUMMETPUH Ha MpUMepe BOJHBI 3apsI0BOM INIOTHOCTH. MHOroo6pasue
CUCTEM C BOJHOM 3apsiJ0BOM TNIOTHOCTH.

Ha npumepe BOMHBI 3apsANOBOM IUIOTHOCTH MNPOWJUIFOCTPHPOBATH CYIIHOCTH CIIOHTAHHOTO
HapylIEHUS CHMMETPHUU. YCTAaHOBUTh CBSI3b MEXIY (OpManbHON TEOPETHKO-TPYNIIOBOH U
obmedusnueckolr cropoHamu siBieHus. llpuBectn u 00CyAMTH TNPUMEPHl BOJIHBI 3apsIOBOM
IUIOTHOCTH B KpUCTaJLJIax.

2. OO011ee MOHATHE CIIOHTAHHO HAPYIICHHON CHMMETPHUH.

@dopmMarbHO BBECTHM MaTeMaTHYECKUH ammapar, IpUMEHSeMbI Ul ONMCAHHA CIOHTAaHHOI'O
HapylleHUs. CHMMETpUU. BBECTM MNOHATHA OCHOBHOTO COCTOSIHMSI TaMWIBTOHHMaHa, TPYIIIbI
CUMMETPUM TraMWJIbTOHMAHA, TPYIIbl CUMMETPUM OCHOBHOIO cocTosHus. I[IpomsmtrocTpupoBarhb
HEIKBUBAJIEHTHOCTh TPYIIIT CUMMETPHI raMUIIBTOHA 1 OCHOBHOT'O COCTOSTHUSI.

3. yHOprI[O"IeHHLIG COCTOSIHUS B KOHACHCHPOBAHHBIX CpCaax.

[IpuBectr mpumepsl pasIMYHBIX TUIIOB CIIOHTAHHOIO HAapyIIEHWUs CUMMETPHUM, a TaKKe NPUMEpPHI
HauOosiee OUYEBUAHBIX 3KCIIEPUMEHTAIBHBIX MPOSBICHUN HapyILIeHUsT cuMMeTpuu. Paccmorperb
BOJIHBI 3apsII0BOM U CIIMHOBOM TIOTHOCTH, ()eppOMarHeTu3M, HEeMaTHYHOCTh, CBEPXIIPOBOAUMOCTD.

4. DKcllepUMEHTaJIbHbIE METO/IbI U3yUEHUS YIOPSA0UEHHBIX COCTOSIHUM.

[IpuBectn npuMepbl pa3lIUYHBIX METONOB SKCIEPHUMEHTAJIBHBIX MCCIIEJOBAHUI COCTOSIHUH CO
CIIOHTAaHHO HapyIIEHHOW cuMMmeTpuell (AudpakqUOHHBIE CHEKTPOCKOIWH, TEPMOAMHAMHUYECKHE
U3MEPEHUs, TPAHCIOPTHbIE W3MEPEHUs, OAHORJIEKTPOHHBIE CIEKTPOCKOIIMYECKUE METOIbl, U
npyrue). llpsmMbie n HeTpsiMble METOBI PETUCTPALlMK HAPYIICHUS CUMMETPHH.

5. Teopwus Jlannay ¢a3oBbIX epexo0B BTOPOTo poja.

Beectu monsiTHe mapaMeTrpa mopsiaka, cBOOOAHOHM 3Hepruu JlaHmay. YCTaHOBHUTH CBSI3b MEXIY
teopueil Jlanaay u TeopeTHKo-rpynmnoBeiM GopanuzmoM. [IpoaHanusznpoBars npocreiiime cBoicTBa
(azoBoro nepexoa, onuchiBaeMoro Teopueit Jlannay.

6. CBobOomnast »osHeprus Jlanmay Juii MHOXECTBEHHBIX yHopsgoueHHbIX (a3. IlonsTue
KOHKYPHPYIOLIMX M COCYLIECTBYIOIINX (ha3.

OO600muThs Teoputo Jlannmay s ciaydas HECKOJIBKHX MapaMeTpoB Hopsaika. M3ydunTh BO3MOXKHBIC
TUINBI B3aUMOACWUCTBUSI MEXIYy HEOKBUBWICHTHBIMU MapaMeTpaMu mnopsaka. KoHkypeHUus u
cocymiectBoBanue ¢a3. [lonsaTre kpoccosepa.

7. Kparkuii 06030p MUKPOCKOITUYECKOW TEOPHH U COOTBETCTBYIOIIETO TOHSATHITHOTO amnmapara.

Onupasich Ha 3HaHWA, TONYYCHHBIE CTYICHTaMH B paMKaX Kypca CTaTUCTHYECKOH (H3HKH,
MIPOUJUTIOCTPUPOBATh BO3HUKHOBEHHE BOJIH IIJIOTHOCTH B CHUCTEMAaX CO CJIOXKHOW TOBEPXHOCTHIO
®epmu. BBecTu NoHsATHE HECTUHTA.

8. CoBpeMEHHOE COCTOSTHUE UCCIIECAOBAHUH YIOPSIIOYEHHBIX COCTOSHUH.

Hcnons3ysi COBPEMEHHYIO HCCIIEOBATEIbCKYIO JINTEpPATypy, paccka3arb O COBPEMEHHBIX
TEHJICHIUSAX B 00JIACTU HMCCIICNOBAHUH YIOPSIOYCHHBIX COCTOSIHUN B KOHJICHCUPOBAHHBIX Cpelax, O
HOBBIX METO/IaX U 3aJa4yax.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)



VYueOHas aymuTopusi, OCHAIICHHAS] KOMITBIOTEPOM U MYJIBTUMEIHHHBIM 000pyI0BaHUEM (IIPOEKTOP,
3ByKoBas cuctema). ObecrieueHre caMoCTOSITEIbHON paboThl — JocTyn B MIHTEpHET, 1ocTyn K 6azam
JaHHBIX TIO HAYYHBIM JKypHaJIaM.

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Teopetnueckas ¢pusuka [Teker] : B 10 T. T. 5, Y. 1 : Craructuueckas ¢pusuka : yueod. mocodue s
yu-toB /JI. 1. Jlanmay, E. M. JIndmmu ; nox pen. JI. I1. IluraeBckoro .— 5-e u3a., crepeorur. — M. :
®usmamut, 2001, 2002, 2005, 2010 .— 616 c.

JlononHuTenbHAs TUTEpaTypa
1. ®uzuka tBepmoro Tena [Teker] : B 2 T. T. 1 / H. AmkpodT, H. Mepmun ; niep. ¢ anri. A. C.
Muxaiinosa ; nox pen. M. U. Karanosa .— M. : Mup, 1979 .— 399 c.
2. ®usuka tBepaoro tena [Teker] : B 2 1. T. 2 : [y4e6. mocobue st By3oB] / H. Amikpodt, H. Mepmun
; mep. ¢ aar. K. U. Kyrens, A. C. Muxaiinosa ; nox pen. M. U. Karanosa .— M. : Mup, 1979 .— 424
C.

3. Beenenue B pusuky tBeporo tena [Tekct] : yuebnuk s By3oB / U. Kurrens ; mep. mop pen. A. A.
I'yceBa .— 2-e u3z., crepeorun. / nepened. ¢ u3a. 1978 r. — M. : Meaua Crap, 2006 .— 792 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

http://lib.mipt.ru/catalogue/ — anekrponnas 6ubmuoreka MOTU

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

YacTb JEKIMOHHBIX YaCOB MPOXOIHUT B JopMare IEMOHCTPALMH MYJIBTUMEIUIHHOM MTPE3SHTAIINH C
MOMOIIBIO TIpoekTopa. Jliist aTuX 1enei ucnonbdyercs nporpamma Adobe Acrobat st oneparoHHON
crucremsl Windows.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, M3y4arollui JUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbIL, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3yabTaTe HU3YUCHUA AUCHUIIIMHBI CTYACHT JOJIKCH 3HATb OCHOBHBLIC OIPCACIICHHUA W IOHATUSA,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— CaMOCTOSTETIbHOM pabOTHI CTYy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHUE PEKOMEHI0OBAaHHOH JIUTEPaTypBI;

— TpopaboTKy Yy4eOHOro Marepwana, IMOJATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAYCHHBIX JUISI
CaMOCTOSITEILHOTO U3yUCHUS;

— pelIeHuE 3a/1a4, MIPEAJIaraéMbIX CTYJICHTAM Ha 3aHATHSIX.

[Tokazarenem BiaJieHUs MaTepUaIoOM CITY>KAT YMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 110 TeMaM
JMCILUIUINHBL.

BaxxHO m0OOWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTro ero 3amoMuHaHus. [lpu
3aTPYJHCHUH W3yUYeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxxeH npoMEeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 33/1a4 B COOTBETCTBUU C
TEeMaTUKON 3aHSITHIA.

JIuteparypa 17151 caMOCTOSITEIbHOIO U3YYECHUS:



1. G. Gruner, Density waves in solids, Perseus Books, 2000
2. PM. Chaikin, T.C. Lubensky, Principles of Condensed Matter Physics, Cambridge, 1995.



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

kageapa MEKTPOAUHAMUKY CIIOKHBIX CUCTEM U HAHO(OTOHUKU
Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMbI IpOMEXKYTOUHOH arTecTanuu: 1 (ocenuuil) - JluddepeHupoBanHbiii 3a4eT

PaszpatGoTunk: A.B. PoxkoB, 1-p ¢u3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npodecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTU4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

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

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, [JIAHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

[IK-1 CnocoGen cTtaBuTh, hOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3aJad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl

aHaJIM3MPOBATh HAyYHbIE TPOOIEMBI, [TOTyYaTh
HOBbIE HAYUYHbIE PE3yJIbTaThl

2. Iloka3areim OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3yueHHs AUCIHMIUIMHBI « YHOPSJOYEHHBIE MHOTOYaCTUYHBIE COCTOSIHUS B KOHACHCHPOBAaHHBIX
cpenax» o0y4aronIMNHCs JOIKEH:

3HATh:
- COBPEMEHHOE COCTOSHME 3KCIIEPUMEHTAIbHbIX MCCIEJOBAaHUN YIOPSIOYEHHBIX COCTOSHUI B
TBEPIBIX TEJIAX;
- Han0oJiee aKTUBHO MCCIIEAyeMbIe BU/IBI YIIOPSAAOUYCHHBIX COCTOSHUM U METO/IbI X PErUCTPALUH;
- HauboJiee pacpOCTPaHEHHbBIE TEOPETHUECKUE MOACTH YIOPSIOYEHHBIX COCTOSHUM;
- IOHSITUHHBIN anmapar, UCII0JIb3yEeMbIH Il ONIMCAHUs CIIOHTAaHHOTO HapYLIEHUs CUMMETPUH.
YMeThb:
- aHAJIM3UPOBATH IKCIIEPUMEHTAIbHBIE (Pa30BBIC AUATPAMMBIL;
- aHaJIM3UPOBATh MOJIENIH OIUCAHUS YIOPSAOUEHHBIX COCTOSIHUM;
- CTpOUTH (pa3oBbIe AUATPAMMBI 11 MHOTOIApaMETPUUYECKUX CHCTEM.

BJa/IeTh:
- 0a30BBIMHU HaBbIKaMH PabOThI ¢ podeCCHOHAIBHOM HHpOpMaLneH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

1. Onumwure rpynimy CUMMETPHUI BOIHBI 3aps0BOM TUIOTHOCTH C TIEPUOJOM PaBHBIM 4a, rae a —
AJIEMEHTAPHBIN TIEPHUOJ KPUCTAJUIA, B KOTOPOM CYIIECTBYET BOJHA 3apSIOBOM IIIOTHOCTH.
2. KakoBO 0CHOBHOE COCTOSHHE CBOOOIHOMN 4acTUIIBI?

Tunosas 3amaua 1. J{ns 3amanHOl cBoOomHOW »Heprun Jlanmay moctpoite (a3oByr0 auarpaMmy.
(ITosicuenue: Bug cBoOOAHOM sHepruu Jlannay 3agaercs Uisi KOHKPETHOW y4eOHOW CUTYallul 1 MOXKET
MEHSATBCS B 3aBUCHMOCTH OT U3y4aeMOU I 00CykK1aeMOil TeMBI.)

[IprMepbl KOHTPOJIBHBIX 33JaHUU

1. Paccka3are 00 OCHOBHBIX AM(PAKIUOHHBIX METOAX PETUCTPAMU YIOPSAIOUYEHHBIX COCTOSHUHM M
OO0BACHUTH (PU3MUECKHE TIPUHLHIIBI UX PAOOTHI

2. PacckazaTb 0 TEpMOAMHAMUYECKHX METOJAaX PETUCTPALMH YIOPSIOYCHHBIX COCTOSHUN 1 OOBSICHUTD
(u3nYecKre MPUHIUIIBI UX PAOOTHI

3. IToctpouTts (hazoByro quarpammy JUis KOHKYPHUPYIOIIUX YIOPSIIOYEHHBIX COCTOSHHUM




4. Tloctpouth (pa3oByro AmarpaMmy Ui CUTyallud C JIBYMs IapaMeTpaMH IOpsAAKAa ¢ OJUHAKOBON
CUMMETpPHEN

5. CkoHcTpyunpoBaTh M 000CHOBaTh (hopMy cBOOOAHOH »Hepruu Jlanpmay s cHCTEMBI C ABYMS
rapaMeTpaMu HOpsiIKa C pa3IMYHbIMU IPyIIIAMH CUMMETPUI

6. CkoHcTpyHpoBaTh W 000CHOBaTh (hopMy CBOOOAHOH »Hepruu Jlanmay uis CHCTEMBI C JABYMsI
napamMeTpaMu MopsiAKa C OMMHAKOBOW IPYIIION CHUMMETpUi

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yvyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB

1. Bonna 3apa10Boi MIIOTHOCTH Kak MPUMEp CIIOHTAHHO HAPYIIEHHOW CHMMETPUHI

2. Ha3Barb He MeHee ISITH BUJIOB YIOPSAIOYEHHBIX COCTOSHUM, BOZHUKAIOUIMX B KOHJEHCHPOBAaHHBIX
cpenax

3. MeTozpl 3KCTIEpUMEHTANBHBIX UCCIIEIOBAHUN YIOPSAOUEHHBIX COCTOSIHUN U UX KIaCCUPUKAIHS

4. DIeMeHTBI TEOPETUKO-TPYIIIOBOTO (popMann3Ma ONKUCaAHUS CIIOHTAHHO HAPYIIEHHONW CHMMETPHUU

5. lpocrteiimmue cienctsust Teopun Jlanmay gpasoBbIX IepexofoB BTOPOTro poaa

6. Uto Takoe kpoccosep

burer 1.

1. DKcrnepuMEHTalbHbIE METOIbl PETUCTPALMH HAPYLICHHS CUMMETPUH U KilacCU(UKALUS 3THUX
METO/I0B

2. [Moctpouts hazoByro Auarpammy Jist IpeAIoKeHHOW cBOOOHOM sHepruu Jlanmay

buner 2.

1. TeopeTUKO-IrpynIIOBble OCHOBBI OIIMCAHUS CIIOHTAHHO HAPYIIEHHOW CUMMETPUU

2. [Moctpouts hazoByro auarpammy Jist IpeAIOKeHHOW cBOOOHOM sHepruu Jlanmay

buner 3.

1. BonHa 3aps/10BO#i IMJIOTHOCTH B TBEPJIOM Telle M (DaKTOPBI, BIUSIONINE HA €€ YCTOMYUBOCTh

2. [Moctpouts hazoByro Auarpammy Jist IpeAIoKeHHOW cBOOOHOM sHepruu Jlanmay

Kpurepun onennBanus

Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOH MNpOorpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00acTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh X Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.

Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI M YMEHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka OTIMYHO § OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATHIX
peleHui, ¢ HEKOTOPbIMU HEOUETAMH.

Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rpaMOTHO H 110
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH II0JyUYCHHbIC 3HaHMsS HA IPAKTUKE, HO HEJOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOIYUYCHHBIEC PE3YIJIBTATHI.

Ouenka xopo1o 6 6ajIoB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HACT MaTepuall, FpaMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MIOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WM B PELIEHUH 3a7jad HEKOTOPblE HETOYHOCTH.

Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U IO CYLIECTBY W3JIaraeT €ro, yMeeT INPUMEHSThH [10JyYCHHbIC 3HaHUsI Ha IIPAKTHKE, HO JOIIyCKAaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.



OueHka ymoBIETBOPUTENbHO 4 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMYy (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 ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISICTCS CTYICHTY, IOKa3aBIIEMy (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

HuddepenuupoBanHplii 3a4€T MPOBOISATCS B ycTHOW  (opme mo Oumneram. B kaxmom Ouiere
NPE/ACTaBICHO JBa TeopeTuueckux Bompoca. Ilpum mpoenennn auddepeHIHpoBaHHOTO 3auéTa
oOyuaromemycsi npexpoctasisiercsi 30 MUHYT Ha moAarotoBky. Ompoc oOydaromerocs He IOJDKEH
MPEBBIIIATh OJHOTO ACTPOHOMHYECKOTO Yaca.



