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AHHOTANMA
B xome w34yeHMS [UCHUIUIMHBI CTYIACHTBHl W3y4aT pa3indHble QU3NYecKue SBICHUS B (H3UKe
KOHJICHCHPOBAHHOTO COCTOSIHHS, a TaK)Ke HCCIEIyIOT Ha OCHOBE COBPEMEHHBIX METOJIOB TEOPETHUECKHE
MOJIETTH, COOTBETCTBYIOIINE HCCIETyeMOMY (DH3UYECKOMY SIBICHUIO U OIPENCSAT MPEAeibl MPUMEHUMOCTH
HCTIONB3YEMBIX METOJIOB, CMOJICNMpoBarh (pu3nueckuil mporecc Ha kommbiotepe. Juciummba "®OyHKkmn
I'puHa W KBaHTOBO-TIOJIEBHIE METONBI B TEOPWH KOHICHCHPOBAHHOTO COCTOSHUS' OpPHEHTHpOBaHA Ha
MarucTpaHTOB W IO3BOJSET OBIAJETh OCHOBHBIMHM HABBIKAMH TEOPETUYECKOTO aHAJM3a MHOTOYaCTHYHBIX
CUCTEM, HEOOXONWMBIMHU IS TIOCTPOSHUS W aHaIW3a TEOPETHYECKUX MOJEeIe KOHIACHCHPOBAHHOTO
coctostHus. JIJIT OCBOEHHUS JUCIUIIMHBI HEOOXOAMMBI 0a30BbIe 3HAHMS KBAHTOBON MexaHWKd. OHA U3 TEM
TaKke onupaercs Ha 6a30BbIe 3HaHUS MeTona MonTe-Kaprio.

1. leau u 3apauu

eap AUCUMNIMHBI
Jarb crynenTam 0a30BbIe 3HAHUS, HEOOXOAUMBIC IS IOHUMaHUS Ha COBPEMEHHOM YPOBHE Pa3IMYHbIX
¢du3ndecKux siBICHU B (DU3MKEe KOHICHCHUPOBAHHOTO COCTOSHUS, a TaKKe HaBBIKH, MO3BOJIIOIINE
HCCICAOBaTh HA OCHOBE COBPEMEHHBIX METOAOB TEOPETHUUECKUE MOJECIN, COOTBETCTBYIOIINE
uccieayeMoMy (U3NYECKOMY SIBICHUIO W ONPENEIUTh Tpeaeibl MPUMEHHMOCTH HCIONIb3YEMbIX
METOJIOB; CMOZEIIMPOBATh (YM3MUECKUI MPOIIECC Ha KOMITBIOTEPE.

33)13‘11/[ JAUCHUIIINHBI
- I/I3yquI/Ie COBPCMCHHOI'O MaTCMATUYICCKOI'0O arrapara KBAaHTOBOM TCOpHUU,

- OBIaJICHHEC CTyACHTaAMU AHAJIMTHYCCKUMHU U YHCJIICHHBIMH METOAAMH MOICIUPOBAHUA
MHOT'OYAaCTUYHBIX CUCTEM JIJISI OIIMCAHUS CBONCTB Ppas3IMIHbIX KOHKPETHBIX (i)I/ISI/I'-IeCKI/IX CHUCTCM.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH
OcBoeHMe TUCIUIUIMHBI HAllPaBJIeHO Ha ()OPMUPOBAHUE CIEAYIOINX KOMIICTCHINH:

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOIYJII0)

B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYaOINeCst JOJDKHBI

3HATh:
- onpeneneHue GpyHkuid [prUHA, KOTEPEHTHBIX COCTOSIHUM, KOHTUHYaJIBHOTO MHTETpalia, 0COOCHHOCTH
Momnre-Kapno MozpenupoBaHHs KBaHTOBBIX CHCTEM, JHHAMHYECKOH TEOPHU CPEIHEro MO, METoAa
(YHKIMOHAJIBHOW  PEHOPMIPYIIIBI,  CHOCOOBI  ONMCAHMS  DJIEKTPOHHOIO  TpaHCIopra B
KOH/ICHCHPOBAHHBIX CUCTEMaX, (PU3MYEeCKHe CBOMCTBA MAaKPO- U HAHOCKOITMYECKUX CHCTEM.

YMETh:
- CTPOHTH TEOPHUIO BOMYIICHUH I KBAHTOBBIX CUCTEM, BBIYUCIISATh aHAIMTHYECKH (pyHKIMM ['prHa u
MPOCThIE KOHTUHYAIbHBIC MHTETPaNbl, GOPMYIHPOBATH HEOOXOmUMbIe (hM3uyeckue HabiromaeMblie B
BUJIC KOHTHHYQJIBHBIX WHTETPAJIOB, W3BJIEKaTh M3 HUX HHPOpMAMi0 O (U3UYECKUX CBOMCTBAX,
npuMeHsTh MeTo], MonTe-Kapiio, BEIYHCIIATH TPAHCIIOPTHBIE CBOMCTBA KBAHTOBBIX CHCTEM.

BJIQJICT!
- HaBbIKaMu MoHTe-Kapio MozienmpoBaHusi KBAaHTOBBIX CUCTEM, HEKOTOPBIMHU IIPHEMaMH TIPUMEHEHHS
JTMHAMHYECKOW TEOPUH CPEIHErO MOl U METOo/1a (PYHKIIMOHAIBHOW PEHOPMIPYIIIIHI.

4. Conep:xanue JUCUMILTUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora




OcCHOBHEIC TIOHATHSA: BTOpHUYHOC

1 2 4
KBaHTOBaHUE, hepMu-Ta3

) Mopnens Xab0apna. Teopust nuHEHHOTO ) 4
OTKJIMKA
Omnepexarolye W 3alas[blBarolye

3 ¢ynkuun IpuHa 111 OO30HOB W ) 4
(hepMHOHOB. TepmonnHamuueckas
TEOPHsI BOZMYILICHUH

4 TemneparypHble ¢byHKINN I'puna. 2 4
Teopema Buka

5 deitTHMaHOBCKHE THArpaMMBbl 2 4

6 Korepenrtnsie coctostHus 2 4

7 OYyHKIUOHAJIBHBIN HHTETpall o ) 3
KOTEPEHTHBIM COCTOSHHUSM

] BelBon  amarpaMMHONM — TEXHUKH U3 1 3

KOHTUHYaJIbHOI'O HHTETPUPOBAHUS

[Mpumenenune merona dynknmii ['puna x
9 HCCIIEOBAHUIO MAarHeTU3Ma B pPaMKax 3 7
Mopenu [elizenoepra

[Ipumenenne meroma ynkumii ['puna x
10 |ommcaHHWIO JNIEKTPOHHBIX CHCTEM B 2 6
pamkax Mozaenu Xabbapna

[Mpumenenune merona dynknmii ['puna x
11 OMMCAHMIO TIEpeEX0Ja METAII-H30JIATOP. 2 6
JluHaMuyeckast TEOpHsl CPEIHETO MO

[Ipumenenne meroma ynkumii [puna x

OIHCaHUIO KBAaHTOBBIX (a30BBIX
12 |mepexonoB B paMKax CIHH-(EPMHUOHHON 2 6
MOJEIIN. MarunutHsle KOppeJsILuU

BOJIM3U KBAHTOBBIX (1)a3OBBIX Mepexoa0B

[Ipumenenne merona (ynkumii [puna x

13 2 6
OIMCAHUIO CBEPXIIPOBOJUMOCTH
Beenenne B Meron (YHKIIMOHAIBLHOU

14  |peHOpMIpymnmbl [Uisl KOPpPEIHPOBaHHBIX 2 7
CUCTEM
Onucanue JHMHEHHOTO  BIEKTPOHHOIO

|5 |Tpancnopra. TpancnopTHsle, ) 7
SNIEKTPOHHBIE M MarHUTHBIE CBOWCTBA
CUCTEM KBAaHTOBBIX TOUEK

Nroro yacos 30 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)
1. OcHOBHBIC TIOHSTHUS: BTOPUYHOE KBAaHTOBaHUE, PepMU-Ta3

Bropuunoe xBanToBanue. Onepatopsl poXACHUS U yHHUTOXEHHs. Yncna 3anonHeHus. MneanpHeplit
®epmu ra3. DnekTpoHsl Ha PepMu MOBEPXHOCTH.

2. Monens Xab06apna. Teopust TMHEHHOTO OTKITNKA

Monens Xab6apaa. Teopust THHEHHOTO OTKIJIMKA.




3. Omepexatonie W 3anaznpiBapomue QyHknum  [puHa st 0030HOB W ()epMHOHOB.
TepMoarHaMHYECKast TEOPHUS BO3MYIICHHIA

3ana3znpiBaromue W onepexarone (yHkiuuu [puHa, MX aHAIUTUYECKHE CBOMCTBA, CBS3b C
¢usnyeckn HaOMOmaeMbIMU BelMYMHAMHK, nOpeactasieHue Jlemana. [lomocer ¢ynxnmii [puna.
TepmoauHaMuueckast TEOpUs BO3MYILCHUH.

4. Temnieparypuble pynkiuu ['puna. Teopema Buka

[Ipencrasnenue B3ammoneiicTBua. Omneparop XpPOHOIOTHYECKOTO YMOPALOUYCHHUs. TemmeparypHbie
¢byHKIMK ['prHA U MX CBA3b C ONEPEXAIOUIMMHU M 3ala3abIBalOIUMK QyHKIMAMU. DyHKIMK [puna
HEB3aMMOJICHCTBYOIOIINX YacTHUL, TEOPHUS Bo3MyILeHUH 1 Gynkuuii ' puna. Teopema Buxka.

5. ®eliHMaHOBCKHUE THAarpaMMBbl

@eitHmaHoBckMEe  auarpaMmsl.  IIpaBwiia mocTtpoeHus — guarpaMM.  YpaBHeHue — JlaiicoHa.
[Mpubnuxenue cnydaitHpIX (a3, TEOpUs CPETHETO OIS,

6. KorepeHTHbIE COCTOSIHUS

Korepentnble coctosiHus. KorepeHTHble cocTosHMA st 0030HOB. ['ammipronuman B 0asuce
KorepeHTHbIX cocTosHui. depmuonsl. [ paccmanoBa anredpa.

7. qDYHKL[I/IOHaJ'IBHBII\/’I HUHTCrpall 10 KOrCPpCHTHBIM COCTOAHUAM

@EelHMAaHOBCKUI HWHTErpal IO TpacKTOopusaAM. DOyHKIUOHAIBHBIA HHTETpal IO KOTE€PEHTHBIM
coctossHUAM. IlpencraBneHue CTAaTHCTHYECKOM CYMMBI B BHJAE€ KOHTHMHYaJBHOIO HHTErpaa.
I"ayccoBbl KOHTHHYaJIbHBIE UHTEIPAJIBI.

8. BriBox iuarpaMMHOMN TEXHUKU U3 KOHTUHYAIbHOTO HHTETPUPOBAHUS

BoBon ¢ynkumii I'puHa cBOOODHBIX 4YacTHI] W3 KOHTHHyaJbHOro HHTerpaia. llpousBomsiue
(YHKIMOHANIBI JUIS B3aUMOJCUCTBYIONIMX TmoJei. [IpomsBomsmiuii (QyHKIMOHAT JJISl CBSI3HBIX
nuarpamMM. BeiBoj trarpaMMHOM TEXHUKH U3 KOHTHHYAIbHOIO HHTETPUPOBAHUS.

Cemecrtp: 2 (Becennuit)

9. Ilpumenenne wmeroma ¢GyHKIMA [puHA K HCCIENOBaHMIO MarHeTH3Ma B paMKax MOJICIH
leiizenbepra

[Ipencrasnenue [aiicona-Maneesa. [Ipumenenue merona ¢pyHkuui ['puHa K onucaHuio MarHeTn3Ma
B pamkax Mmojnenu [eizenOepra. TemmepaTypHble 3aBUCUMOCTH TEPMOJMHAMHUYCCKUX BEITHUWH
MarHUTHBIX CHCTEM.

10. IIpumenenne Merona GyHKUME [prHA K ONMMCAHUIO JIEKTPOHHBIX CHCTEM B paMKaxX MOJEIH
Xab606apna

[Ipumenenne wmetona ¢yHkuuii [puHa k wuccrnemoBanuio Monenu XaObapna. [IpuOnmxenue
cnydaiinelx  ¢a3.  KsantoBele  (aszoBele  mepexoabl.  TemmepaTypHble — 3aBHCHMOCTH
TEPMOIMHAMMYECKUX BEJIMYUH BOJIM3H KBaHTOBOTO (ha30BOTO Mepexoa.

11. Ilpumenenue Metoaa GyHKIUHM ['puHa K OnMcaHMIO TIepexoAa MeTau-u3o0JsTop. JunaMudeckas
TEOpUs CPEIHETO M0JIs



@OyHkuuu IpuHA CUIBHO KOppEeIUMpOBaHHBIX cucteM. llepexon merami-uzonsatop. BeeneHue B
JUHAMUYECKYI0 TEOPHIO CPEIHETO MOJSA IS CHIBHO KOPPEIMpPOBaHHBIX CHCTEM. J[MHaMuueckas
teopust cpeanero nonsg (DMFT) kak mokanbHBINA aHANIOT pemeToYHbIX Teopuil. YpaBHeHuss DMFT.
®a3zoBas 1UarpaMMa Mepexoaa MeTaI-"30ATopP.

12. Ilpumenenne Metona QpyHKOMA [prHA K ONMMCAaHMIO KBaHTOBBIX (Da30BBIX MEPEXOJOB B paMKax
criuH-(pepMUOHHON Moaenu. MarHUTHBIE KOPPENALUH BOJIM3H KBAHTOBBIX (ha30BbIX EPEXOA0B

[Ipumenenue metoma (yHkumid [prHA K ONMHMCAHWIO KBAaHTOBBIX (Da30BBIX IEPEXOJOB B pPaMKax
cnuH-(GEepMUOHHON MoJienu. YacTOTHEIE, UMITYIILCHBIC, ¥ TEMIIEpaTypHbIE 3aBUCUMOCTH (PU3UUIECKUX
BEITMYMH BOJIM3M KBAHTOBOTO (ha30BOTO MEPEX0a.

13. Ilpumenenue Meroaa GyHKumi [ puHa K ONMCAHUIO CBEPXIIPOBOANMOCTH

[Ipumenenne ¢ynkuuii I'puna k onwmcanuio cepxnpoBonumoctu. Teopus BKII. VYpaBHenus
T'oppkoBa 1 ux peuieHue.

14. Beenenue B MeTox (DyHKIIMOHAIBHON PEHOPMIPYIIIIBI AJIs1 KOPPEIUPOBAHHBIX CUCTEM

BBenenne B MeTon (pyHKIMOHAIBHOW PEHOPMIPYIIIBI Il KOPPEIHPOBAHHBIX CHCTeM. Pasnuunble
BUIBI 00pPE3KH — B MMITYIIbCHOM, YaCTOTHOM IIPOCTPAHCTBE, TeMIIepaTypHasi, 10 B3aUMOJCHCTBUIO.
PaznuuHble BBl NapaMeTpu3allUd BEpIIMH MEKIIEKTPOHHOIO B3aUMOIEHMCTBUS, pa3leiieHUe
KAaHAJIOB pacCESIHHUS.

15. Onucanue TUHEHHOTO QJICKTPOHHOI'O TpaHCHOpTaA. TpaHCHOpTHBIe, QJICKTPOHHBIC U MAarHUTHBIC
CBOMCTBA CUCTEM KBaHTOBBIX TOUEK

Onucanue JMHEHHOTO OJleKTpoHHOro TpaHcmnopra. Popmyna Jlanmayspa. TpancnoprtHsie,
JIEKTPOHHBIE M MAarHUTHBIE CBOMCTBAa CHUCTEM KBAaHTOBBIX TOYEK — PAaCCMOTPEHUE JIMHEHHOH U
KoJibIIeBOM reomeTpuu. HepaBuoBecHbie ¢pyHkuuu ['puna. Texnuka Kenppima.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

Jocka, Men, Tpsinka, MyJIbTUMEIMITHOE 000pyI0BaHUE (IIPOSKTOP).
6.IlepeyeHns pexoMeHyeMOii JTUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopernueckas usuka [Tekcr] : B 10 T. T. 9, U. 2 : Craructuueckas ¢puszuka. Teopus
KOHJICHCUPOBaHHOTO COCTOSTHUS : yue0. mocoowue aist By3oB / JI. JI. Jlangay, E. M. JIuduwn .— M. :
duzmarimt, 2000-2005 .— 496 c.
2. MopenbHbIe TOIX0/bl K MarHETH3MY JAByMEpHBIX 30HHBIX cucteM [ Tekct]/A. A. Karanus, B. 1O.
Wpxun, I1. A. Uromes, -M., ®usmariur, 2013
®onp 6a30Boi Kadeapor:
2. B. T bapwsixrap, B. H. Kpusopyuko, . A. SIononckuit «®yHkiuu [‘prHa B TeOpun MarHeTu3May. -
Kues: HaykoBa gymka, 1984.
3. R. Shankar, «Quantum field theory and condensed matter: An Introduction», - Cambridge
University Press, 2017.

JlononHuTenbHAs TUTEpaTypa
1. KBanToBas Teopust noist [ Teker] = Quantum field theory : [yue6. mocobue ms By3oB] / JI. Paiinep,
nep. ¢ anr1. C. W. Azakosa ; ox pen. P. A. Mup-Kacumoa .— M. : Mup, 1987 .— 512 c.
2. KBaHTOBas MExaHHMKa W MHTETpabl 1o TpackTopusm [Tekcr] : [yue0. mocodue aist By3oB] / P.
Oeitaman, A. Xubc ; iep. ¢ aant. 2. M. bapnura, 0. JI. O6yxoBa ; mox pex. B. C. bapamenkoBa .— M.
: Mup, 1968 .— 382 c.



®onp 6a30BoI Kadeaphr:
3. G. D. Mahan Many-particle physics. —2013.

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

https://journals.aps.org/rmp/abstract/10.1103/RevModPhys.68.13
https://journals.aps.org/rmp/abstract/10.1103/RevModPhys.84.299
https://journals.aps.org/prb/abstract/10.1103/PhysRevB.99.165114

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00pa30BaTeJIbHOI0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

iQIST, TRIQS

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yaromuid IUCUUIUIMHY, JODKEH C ONHOW CTOPOHBI, OBJIAACTh OOIIMM TMOHSITHHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTe U3YUCHHUS AUCHUIUIMHBI CTYACHT OOJDKCH 3HAThb OCHOBHBIC OIPCACIICHUA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUSA JId PCIICHUS PA3JIMYHBIX 3a1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

* TIOCENICHHS BCEX 3aHSATHH, MPEAYCMOTPEHHBIX YUSOHBIM TIAHOM TI0 JUCIUILINHE;

* BEJCHHS KOHCIIEKTA 3aHATUI

* HANPSOKEHHOW CaMOCTOSITENHON pa0OTHI CTYACHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

* YTEHHE PEKOMEHJIOBAaHHOU JIUTEPATYPHI;

*  TpopaboTKy y4eOHOTOo Marepualia, MOJArOTOBKY OTBETOB Ha BONIPOCHI, MpEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

* pelIeHue 3ajay, NpeasiaraéMbIX CTyJAeHTaM Ha 3aHITHSX;

* TIOATOTOBKY K BBITIOJHEHHIO 33JJaHUI MPOMEKYTOYHOM aTTeCTallu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIYKUT YMeHHE Oe3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JUCITUILIUHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3ydyaeMOro mMarepuana, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYNHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 33a7ad B COOTBETCTBUH C
TEMATUKON 3aHSITHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa QU3NKU U TEXHOJIOTHH HAHOCTPYKTYP

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.A. Karanus, 1-p ¢us.-mar. Hayk



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIU

B pesynbrare usyuenus pucuumiiuHbel «@DyHkiuM [puHa U KBAaHTOBO-IIOJEBBIE METONbl B TEOPUU
KOHJICHCUPOBAaHHOTO COCTOSHUS 00YYarOIUICS TOJHKEH:

3HAThb:

- onpenenenue GpyHKOuA [pruHA, KOTEPEHTHBIX COCTOSIHUN, KOHTUHYAJIbHOTO MHTErpaja, 0COOEHHOCTH
Momnte-Kapino monenupoBaHusi KBaHTOBBIX CHUCTEM, AMHAMUYECKOW TEOPUM CPEIHEro IoJis, METona
(YHKUMOHATBHOW  PEHOPMIPYIIBI,  CIIOCOOBI  OMUCAHWSl  JJIEKTPOHHOTO  TpaHCHOpTa B
KOH/IGHCHPOBAHHBIX CUCTEMaX, (pU3UdeCcKHre CBOMCTBA MAaKPO- U HAHOCKOITMYECKUX CHCTEM.

yYMeThb:
- CTPOMUTH TEOPHUIO BO3MYIIECHUH JUI KBAHTOBBIX CUCTEM, BBIUMCIIATH aHAINTHYECKH (PpyHKImM ['puna u
MPOCThIC KOHTUHYAJIbHbIE MHTErpasbl, GOpMYyIHpOBaTh HeoOXonumble (uznyeckue HaOmomaeMble B
BU/I€ KOHTHHYAJIbHBIX HHTErPAJIOB, U3BJIEKaTh M3 HUX HHPOpMANMI0 O (U3NUECKUX CBOMCTBAX,
npuMeHATh MeTo] MonTe-Kapio, BEIYHCIATh TPaHCIOPTHBIE CBOMCTBA KBAHTOBBIX CHCTEM.

BJa/IeTh:

- HaBblkaMu MonTe-Kapno mogenupoBaHus KBaHTOBBIX CUCTEM, HEKOTOPBIMHU MTPUEMaMH IPUMEHEHHS
JMHAMHYECKOH TEOPUH CPEIHEro MOl U MeTo/1a (PYHKIIMOHATIBHOW PEHOPMIPYIIIIHI.

3. IlepeyeHb THNOBBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

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

[epevueHb KOHTPOJILHBIX BOMPOCOB (9-bIii ceMecTp):

1. Ompenenenue 3amna3IbIBaoIIEH, onepexaroiei, TeMineparypHoil ¢pyHkuuu [puHa, UX CBSI3b U CBA3b
¢ Qusnuecku HabIIOJaeMbIMH BETMUNHAMHU

2. TepmMonnHaMu4eckas TEOPUS BO3MYILEHUN

. KorepeHTtHbIE cOCTOSAHUS

. OYHKIIMOHAJIBHBIN HHTErPaJl IO KOTEPEHTHBIM COCTOSIHUAM

. BeIBoZl AriarpaMMHON TEXHUKH U3 KOHTUHYaJIbHOTO HHTETPUPOBAHHUS.
. Temneparypubie pynkuuu ['puna.

. Bropuunoe kBanToBanue 17151 0030HOB U (PEPMUOHOB.
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. Mognens Xab6apaa.

9. Teopema Buka.

10. KorepeHTHBIE COCTOSIHUS

11. ®yHKUMOHATBHBIN UHTErPAJl IO KOTEPEHTHBIM COCTOSTHUAM

12. BeIBoj tHarpaMMHOMN TEXHUKH W3 KOHTHHYAIHHOTO UHTETPUPOBAHUS

[Ipumeps! KOHTpONBHBIX 3ananuil (10-b1i cemecTp):

1. 3anucare Qynkuuio [puHa cBOOOAHBIX OO30HOB W ()EPMHOHOB BO BPEMEHHOM H YacTOTHOM
IIPOCTPAHCTBE

2. 3ammcarh MOMPaBKy HMEPBOrO M BTOPOIO IMOPSAKA MO B3aUMOAEHCTBHIO K COOCTBEHHOH 3HEpruu
Monenu Xab6apaa

3. BeiBecTH BBIpaK€HHE AJISi CTaTUCTUYECKOM CyMMBI Mozenu XaO0Oapna B BHIE KOHTHHYAIBHOTO
UHTErpaja

4. BplMHUCTUTH MOMPaBKY IEPBOTO W BTOPOTO TOPSAAKA 110 B3aUMOACHCTBHIO K MAarHUTHOM
BOCIPUUMYHBOCTH Mojiesin Xa0bapaa



5. BpluncauTh 1NONpaBKy NEPBOTO M BTOPOr0 IIOPsIAKA IO B3aUMOACUCTBUIO K  3aps0BOM
BOCIPUUMYHBOCTH Mojiesin Xa0bapaa

6. Ilpumenenne merona GyHKuuil ['prHa K ONMCAHUIO CBEPXIIPOBOJUMOCTH

7. llpumenenne meroma QyHKIMHA [pUHA K ONHCAHHIO MarHETU3Ma JJIEKTPOHHBIX CHUCTEM B paMKax
Mojenu Xab0apa.

8. Ilpumenenue mertona QyHKIUI [puHA K ONMMCAHWIO KBAHTOBBIX (ha30BBIX MEPEXOJOB B pPaMKax
CHHUH-()EPMUOHHON MOJEIH.

9. Ilpumenenne meroxa (yHKuMi [pruHA K OMHMCaHHMIO TMEpexoaa MeTall-u30isaTop. JuHaMudeckas
TEOpHs CPEIHETO TOJIS.

10. [Tpumenenue merona GyHkuuit [puHa K UCCIEIOBaHHIO MAarHETH3Ma M30JIITOPOB B paMKax MOJICIIH
I'eitzenoepra.

[Tpumepsl 3x3ameHannoHHbIX OnneToB (10-b1it cemecTp):

burer 1.
1. OcHOBHBIE MTOHATHS: BTOPUYHOE KBaHTOBaHME, (hepMu-Ta3, MOJeNb Xab0apaa

2. IIpaktnueckuit Bonpoc (peanuzauns meroga Monre-Kapio, AMHAMUYECKOH TEOPUHU CPEIHETO IOJIs,
MeToja (PyHKIIMOHAIBHON PEHOPMIPYIIIIbL, BBIYUCIEHHE KBAHTOBOTO TPAHCIIOpTa U T.11.)

buner 2.

1. Teopust TMHEHHOTO OTKJIMKA, OTEpEXarollnue U 3amnazapiBarome QyHKmu [puHa ans 6030HOB U
(hepmroHOB

2. IIpaktnueckuit Bonpoc (peanuzauus Mmeroga Monre-Kapio, AMHAMUYECKOH TEOPUHU CPEIHETO IO,
MeToja (PyHKIIMOHAIBHON PEHOPMIPYIIIIbL, BBIYUCIEHHE KBAHTOBOTO TPAHCIIOPTa U T.11.)

buner 3.
1. TepmonuHamuueckas Teopust Bo3mylieHui. Temreparypuble GpyHkuu [prHa.

2. [IpakTrueckuil Bonpoc (peanuzamnus Mmetoga Monrte-Kapio, AMHAMUYECKOW TEOpUHU CPETHETO MOJIs,
MeToza (YHKIHOHAIBHON PEHOPMIPYIIIIbI, BBIYUCICHNE KBAHTOBOTO TPAHCIIOPTA U T.1.)

burer 4.
1. Teopema Buka. deliHMaHOBCKHE qUarpaMMBL.

2. IIpaktnueckuit Bonpoc (peanuzauns meroga Monre-Kapio, AMHAMUYECKOH TEOPUHU CPEIHETO MO,
MeToaa (PyHKIIMOHAIBHON PEHOPMIPYIIIIbL, BBIYUCIEHHE KBAHTOBOTO TPAHCIIOpTa U T.11.)

buier 5.
1. OyHKIIMOHATBHBIN UHTETPaJl IO KOTEPEHTHBIM COCTOSTHHUSIM

2. [IpakTrueckuii Bonpoc (peanmu3amnus Metoga Monre-Kapio, AMHAMUYECKOW TEOpUHU CPETHETO MOJIs,
MeToza QYHKIHOHAIBHON PEHOPMIPYIIIIbI, BHIYUCICHNE KBAHTOBOTO TPAHCIIOPTA U T.1.)

Kputepun oniennBanus

OOyuatomieMycsi CTaBUTCS OLIEHKAa B COOTBETCTBUM C IPOJEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKH;
OLICHUBaHHE TPOU3BOIUTCS HA YCMOTPEHHMS 3K3aMEHAaToOpa B COOTBETCTBHH C OCOOEHHOCTSIMH
JUCLUIUIMHBI U CIIEAYIOUIMMU KPUTEPUSIMHU:

Onenka "ommuno" (10 Ganmos) BBICTABIISIETCSI  CTY/IEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHHUS 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 PELICHAMN.

Onenka "ortnmuuno" (9 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3aj]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.



Onenka "ortnuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, [IyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0anioB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY M3J1araeT ero, yMeeT MPUMEHAThH IOJIyY€HHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka "xopomo" (6 0anoB) BBICTABISETCS CTYACHTY, €CIIM OH TBEPAO 3HACT Marepuai, FPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPUMEHSTH MOJTy4YeHHbIE 3HAHHMsS Ha NPAKTHUKE, HO JOIyCKAeT B
OTBETE WJIH B PELLICHUH 33]a4 HEKOTOPbIE HETOUHOCTH.

Omnenka "xopomo" (5 0anmoB) BBICTABISIETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M IO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh MOITYy4YEeHHBIC 3HAHUS Ha NPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEILICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ynmoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIMH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPaMMHOI0 Marepuasna, HO P 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Onenka "ynoBnerBoputenbHO" (3 6amia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWMU, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSTH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TadbHEUIIETO 00yYeHHS U
C TPYAOM IIPUMEHSET MOIyYEeHHbIC 3HaHU JJa’Ke B CTAHAAPTHON CUTYalHU.

Ornenka "HeyJOBIETBOpUTENBHO" (2 Oaia) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OONbIICH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOIMYCKaeT rpyOble OmMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHITUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PELICHUS THIIOBBIX MPAKTUYCCKHX
3ajad.

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

JuddepeHurpoBaHHbIN 3a4€T U 3K3aMEH MPOBOIATCS B ycTHOU (hopme no 6uneram. B xaxknom Ounere
IpezcTaBiIeHO J1Ba Bonpoca. [Ipu npoBeaenun 3auéra u s3k3aMeHa oOydaromemycs npegocrasnsercs 30
MHUHYT Ha NOArOTOBKY. Ompoc oOydaromerocsi He JOJDKEH IPEBBIIaTh OJHOTO aCTPOHOMHYECKOTO
yaca.



