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AHHOTANMA
B xome w34yeHMS [UCHUIUIMHBI CTYACHTBHI W3y4aT pa3inyHble (U3WYECKHe SBICHUS B (HU3UKe
KOHJICHCHPOBAHHOTO COCTOSIHHSI, a TaK)Ke HCCIEeNyIOT Ha OCHOBE COBPEMEHHBIX METOJ0B TEOPETHUECKHE
MOJIETTH, COOTBETCTBYIOIINE HCCIETyeMOMY (PU3NYECKOMY SIBIICHUIO U ONPEACIAT MpPeeibl TPUMEHUMOCTH
HCTONB3YEMBIX METOJIOB, CMOJICIMPOBATh (PU3MUECKHUN TMpollecCc Ha Kommbiorepe. Jucnumnuaa "OyHKIUU
I'puHa W KBaHTOBO-TIONIEBEIE METOABI B TEOPHH KOHICHCHPOBAHHOTO COCTOSHHA" OpPHUEHTHPOBAaHA Ha
MarucTpaHTOB U TIO3BOJISIET OBJAJE€Th OCHOBHBIMU HaBBIKAMH TEOPETHYECKOTO aHaju3a MHOTOYACTHUYHBIX
CUCTEM, HEOOXONWMBIMHU IS TIOCTPOSHUS W aHaIW3a TEOPETHYECKUX MOJEeIe KOHIACHCHPOBAHHOTO
cocTostHus. JIJIsI OCBOCHUS IUCLMILIMHBI HEOOXOAUMBI 0a30BbIC 3HAHHUS KBAHTOBOM MexaHMKH. OHA U3 TEM
TaKke onupaercs Ha 6a30BbIe 3HaHUS MeTona MonTe-Kaprio.

1. leau u 3apauu

eap AUCUMNIMHBI
Jartb ctynerTam 0a30BbIe 3HAHUS, HEOOXOIUMBIC JIsl TOHUMAHUS HA COBPEMEHHOM YPOBHE Pa3IIUYHBIX
(u3nYeCKUX SIBICHUN B (HU3MKE KOHACHCHPOBAHHOTO COCTOSIHHUS, & TaK)KE HABBIKH, TO3BOJISIOIIUE
HCCIEAOBaTh HA OCHOBE COBPEMEHHBIX METOJOB TEOPETUUYECKUE MOJEIH, COOTBETCTBYIOLIUE
uccieayeMoMy (U3NYECKOMY SIBIICHUIO W ONPEACIUTh TPEAeNbl MPUMEHHUMOCTH HCIOIb3yEeMBIX
METOJIOB; CMOZEIIMPOBATh (YM3MUECKUI MPOIIECC Ha KOMITBIOTEPE.

33]13‘[1/[ 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

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

OIIK-1 Bnaneer cuctemoit pynnamentransabix |OIK-1.3 [TornMaeT MeXAUCIUTUIMHAPHBIC CBSA3U B OOJIACTH
Hay4HBIX 3HAHUN B 00JIACTH MaTeMaTHuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
(bU3MKO-MaTeMaTHUECKUX HAYK peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.3 Bnageer npodeccnoHalbHOW TEPMUHOIOTHEH,
npoOiemMax HayKH U TEXHUKH B 00JIacTH CBOEH |HCIIONb3yeMOW B COBPEMEHHOH  HayYyHO-TEXHHUYECKOH
npo¢eCcCHOHANBHON e TENFHOCTH, CIIOCOOCH  |IUTeparype, o0nagaeT HaBbIKAMH YCTHOTO M MHUCHMEHHOTO
Ha HayYHOM f3bIKe (hOPMYIHPOBATH U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npogecCHOHANbHBIE 3a]1a41 npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3.2 CnocobOeH HCIIOIb30BaTh HCCIIENOBATEILCKUE
METObl TNPH PEIICHUH HOBBIX 3a]ad, MPUMEHSsS 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3 Cnioco6eH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Bunameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycITenTHo peain30BhIBaTh OIIK-4.2 CrmocobeH TpPUMEHATh 3HAHWS B 00JacTH
pellieHue MOCTaBIEHHOH 3a/1a4, TIPOBECTU (U3KMKO-MaTeMaTHYeCKUX HAYK JUIS PEIICHUS TIOCTABICHHOM
aHaJIHU3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI, 3aaun, (POPMyYIMPOBAHUS BBIBOJOB M OIEHKH IOTYYCHHBIX
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH pE3yNBTaToB

(hM3UKO-MaTeMaTHYECKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJOTHHA




OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaIy, mpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHIUS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHU,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.3 CnocobeH NpUMEHATh TeopeThueckue W (W)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHUYeCcKue MOAENM Ul OIHUCaHMA H3ydaeMbIX
SIBIICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[MIK-2.1 Cnoco0eH TuIaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIJICAOBAHUS CAaMOCTOSITEIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
HCCIIeJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeUATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

YMETb:

- onpenenenue QpyHKU ['puHa, KOTePEeHTHBIX COCTOSHHNA, KOHTHHYaJIbHOTO HHTErpaia, 0COOCHHOCTH
Momnte-Kapno moznenupoBaHusi KBaHTOBBIX CHUCTEM, AMHAMUYECKOM TEOpUHU CpPEAHEro IOJs, METoAa
(YHKUMOHABHOW ~ PEHOPMIPYIIBI,  CIIOCOOBI  OMMCAHUS  JJEKTPOHHOTO  TPaHCIOpPTa B
KOH/IGHCUPOBAHHBIX CHCTEMaX, (pU3ndecKre CBOMCTBAa MAaKPO- U HAHOCKOITMYECKUX CHCTEM.

- CTPOMUTH TEOPUIO BOSMYIICHUH /ISl KBAHTOBBIX CUCTEM, BBIYUCIIATH aHATUTHYECKU QyHKIMHU [prHa u
MPOCThIE KOHTUHYAJIbHBIE HHTErpaibl, (OPMYIUpPOBaTh HEoOXoAWMBIe (pu3nueckrue HabIrogacMble B
BUJI€ KOHTHHYAJIbHBIX HHTErPAJIOB, U3BJIEKaTh M3 HUX HHPOpMANMi0 O (U3NUECKUX CBOMCTBAX,
NpUMEHATh MeTox MoHTe-Kapiio, BBIYUCIIATh TPAaHCIIOPTHBIE CBOMCTBA KBAHTOBBIX CUCTEM.

BJIAJIETh:

- HaBblkaMu MonTe-Kapiio mogenupoBaHus KBaHTOBBIX CUCTEM, HEKOTOPBIMHU [IPHUEMaMHU TPUMEHEHHUS
JMHAMHYECKOH TEOPUH CPEIHEro MOl U MeTo/1a (PYHKIIMOHAIBHOW PEHOPMIPYIIIIHI.

4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
1 OcHoBHbIE TIOHATHSL: BTOPUYHOE ) 4
KBaHTOBaHUE, hepMu-Ta3
) Mopnens Xab0apna. Teopust nuHEHHOTO ) 4
OTKJIMKA




Omepexarolie M 3aras3bIBaioLINe
¢ynkunn Ipuna g O030HOB U
(hepMHOHOB. TepmonnHamuueckas
TE€OPHsI BOZMYILICHUH

TemnepatypHble ¢byHKINN I'puna.
Teopema Buka

DellHMaHOBCKUE JUArpPaMMBbl

Korepenrtnsie cocTostHus

OYyHKIHOHAJIBHBIN HHTETpall o
KOTE€PEHTHBIM COCTOSIHUSM

2 ([n|W»n]
N[ N]
W [~ ] B&

BriBog ~ auarpaMMHOM  TEXHUKH U3
KOHTHHYaJIHbHOTO UHTETPUPOBAHUS

[Mpumenenne merona dynkumii ['puHa x
9 HCCIIENOBAHUIO MAarHeTU3Ma B paMKax 3 7
Mopenu [efizenoepra

[Ipumenenne meroma dynkumii ['puna x
10 |ommcaHuWio JNEKTPOHHBIX CHCTEM B 2 6
pamkax Mozaenu Xabbapna

[Mpumenenne merona dynkumii ['puHa x
11 OMMCAHMIO TIEpeEX0Ja METAII-H30JIATOP. 2 6
JluHaMuyeckast TEOpHsl CPEIHETO MO

[Ipumenenune meroma dynkumii I'puna x

OIHCaHUIO KBaHTOBBIX ¢a3oBbIX
12 |mepexomoB B paMKax CIHUH-(EpMHOHHON 2 6
MOJEIIN. MaruutHsle KOppeJsILuU

BOJIM3U KBAHTOBBIX (1)a3OBBIX Mepexoa0B

[Ipumenenne meroxa dynkumii I'puna x

13 2 6
OIMCAaHUIO CBEPXIIPOBOJUMOCTH
Beenenne B Meron (DyHKIIMOHAILHOM

14  |peHOpMrpymnmel [Uisl KOPpEIMPOBaHHBIX 2 7
CUCTEM
Onucanne JMHEHHOTO  BIEKTPOHHOTO

|5 |TPancnopra. TpancnopTHsle, ) 7
SNIEKTPOHHBIE M MAarHUTHBIE CBOWMCTBA
CUCTEM KBAaHTOBBIX TOUEK

Nroro yacos 30 75

ITonroToBka k 3K3aMeHy 30 gac.

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

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 1 (Ocennwii)
1. OcHOBHBIC TIOHSTHUS: BTOPUYHOE KBAHTOBaHUE, PepMU-Ta3

Bropuunoe xBanToBaHue. OnepaTtopsl poXACHUS U YHHUTOXEeHHs. YUncna 3anonHeHus. MneanpHblit
®epmu ra3. DnekTpoHsl Ha PepMu MOBEPXHOCTH.

2. Mopnens Xab6apaa. Teopus IMHEHHOTO OTKJIMKA
Monens Xab6apaa. Teopust THHEHHOTO OTKIJIMKA.

3. Omepexaromie u 3ana3apiBaromue QyHkoun [puHa  pus 0030HOB ©U - (DEPMHUOHOB.
TepmoauHaMuueckast TEOpUsl BO3MYILCHUI




3amazgplBalonIe M omepexarone (QyHKUMM |puHA, WX aHaJIUTHUYECKUE CBOWCTBA, CBA3b C
¢usndyeckn HaOMOJaeMbIMA BelnHMYMHAMHU, TpexacrasicHue Jlemana. [lomocer ¢ynkmmii [puna.
TepMonuHamMudeckas TEOPUS BO3MYILEHUM.

4. Temneparypuble pyaknuu [ puna. Teopema Buka

IIpencrasnenue B3aumoneiicTeus. Oneparop XpPOHOJIOTMYECKOIo yNopsjodeHus. TemiepaTrypHble
¢yHkuuu ['prHa 1M MX CBSI3b C ONEPEKAIOMUMH U 3ana3AbBaroIuMu QyHKIusIMU. OyHkuuu [puna
HEB3aMMOJICHCTBYIOIOIINX YaCTHUII, TEOPHUS BO3MYIEeHUH 1yt hynkuuii ['puHa. Teopema Buka.

5. el HMaHOBCKUE THArPaMMBbl

@®eliHMaHOBCKUE auarpamMMmbl. [IpaBuia nocTtpoeHuss auarpaMM.  YpaBHeHue  JlaiicoHa.
[Ipubnmxenue cnyyaitHbIx (a3, TEOpUs CPEAHETO TOJS.

6. KorepeHTHbBIE COCTOSIHUS

Korepentnsie cocrosiuua. KorepentHesie cocrosiHust isi 0030HOB. l'amunsronnan B Oasuce
KoTepeHTHBIX cocTostHui. Depmuonsl. [ paccmanoBa anredpa.

7. OyHKIIMOHAIBHBIM HHTETPAJ II0 KOTEPEHTHBIM COCTOSIHUSIM

@DeiiHMaHOBCKMI HMHTErpan Mo TpaekTopusM. DYHKUMOHANBHBIA MHTETpall MO KOTEPEHTHBIM
cocrosgHusM. llpencraBieHue CTaTUCTUYECKOM CyMMbl B BHMJE KOHTHHYaJIbHOIO MHTETpaa.
["ayccoBbl KOHTHHYaIbHBIE HHTEIPAIIBI.

8. BLIBO,Z[ I[HarpaMMHOf/'I TCXHUKH U3 KOHTUHYAJIbHOI'O UHTCTPUPOBAHU

BoeBog ¢dynknmii ['puHa cBOOOTHBIX 4YacTWI] M3 KOHTHHYaJlbHOTO HWHTerpana. I[IpomsBomsiiue
(YHKUMOHANBI Ui B3aUMOACWCTBYIOIIMX moJei. I[lpousBomsamiuii (QyHKIMOHAT [Js1 CBSI3HBIX
nuarpaMM. BeiBon iuarpaMMHOM TEXHMKH U3 KOHTUHYaJIbHOTO HHTETPUPOBAHUSL.

Cemecrtp: 2 (Becennuit)

9. Ilpumenenne wmerofa QyHKIME [prHA K MCCIEOBAHMIO MarHeTu3Ma B pPaMKax MOJIEIH
I'eitzenbepra

[pencrasnenue [Jaiicona-Maneesa. [Ipumenenne metona Gynknmii ['prHa K OMMCaHWI0 MarHeTH3Ma
B pamkax Mmonenu [eizenOepra. TemmeparypHble 3aBHUCMMOCTH TEPMOJMHAMUYECKUX BEIUYMH
MarHUTHBIX CUCTEM.

10. Ilpumenenne metona (yHknuid [prHA K OMHCAHWIO DIIEKTPOHHBIX CHCTEM B PaMKax MOJEIH
Xabbapnaa

[Mpumenenne wmetona QyHkuui [puHa k wuccienoBaHuio Mojenu XaOb6apaa. [Ipubmmxenue
cnydaiiHeix  (a3.  KBanToBhle  (pasoBele  mepexombl.  TemmepaTypHble  3aBHCUMOCTH
TEPMOJMHAMUYECKUX BEINYUH BOIN3U KBAaHTOBOTO (a30BOroO mepexosa.

11. Ilpumenenne metoaa ¢yHkuui [puHa K omHMCcaHUIO Mepexoia MeTal-u30isTop. JunaMudeckas
TEOPHsI CPEAHETO OIS

@yHkMu IpruHA CHUIBHO KOppEeNMpOBaHHBIX cucTeM. llepexon Meramn-nzonsatop. Bsenenue B
JUHAMUYECKYIO TEOPHIO CPEIHEro IOjs Uil CHJIBHO KOPPEIMPOBAHHBIX cucTeM. JlMHamudeckas
teopus cpeanero noist (DMFT) kak JokaJbHBIA aHAJIOT peleTouHbIX Teopuid. YpaBHeHnust DMFT.
dasoBas AuarpamMma repexoja MeTajul-u30JsTop.

12. Tlpumenenne Metona QyHKIMA [prHA K ONMMCAaHUIO KBaHTOBBIX (Pa30BBIX MEPEXOJOB B pPaMKax
cnuH-(EPMUOHHON MOJeI. MarHuTHBIE KOPPEISIIUY BOJIM3M KBAHTOBBIX (Da30BBIX MEPEXOI0B



[Ipumenenune metoma QyHknmii [puHA K ONMHMCAHWIO KBAHTOBBIX (DA30BBIX TEPEXONIOB B paMKax
cnuH-(QEepMUOHHON Monenu. YacTOTHBIE, UMITYJIbCHBIC, U TEMIIEPATYPHBIE 3aBUCHMOCTH (PU3NUECKUX
BEITMYHMH BOJIM3M KBAHTOBOTO (ha30BOTO MEPEX0a.

13. Ilpumenenue Meroaa GyHKuMi [ puHa K ONMCAHUIO CBEPXIIPOBOAUMOCTH

[Ipumenenne ¢ynkunii [puna x onucanmio cBepxnpoBoaumocTtu. Teopust BKUI. VYpaBHenus
T'oppkoBa 1 ux peuieHue.

14. Beenenue B MeTox (DyHKIIMOHAIBLHON PEHOPMIPYIIIBI AJIs1 KOPPEIUPOBAHHBIX CUCTEM

BBenenne B mMeton (yHKIIMOHATIBHOM PEHOPMIPYIIBI JUIS KOPPEIHMPOBAHHBIX CUCTEM. PasmuuHble
BUIBI OOPE3KH — B MMITYJIbCHOM, YaCTOTHOM NPOCTPAHCTBE, TEMIIEpaTypHasi, 10 B3aHMMOJCHCTBHIO.
PaznuuHble BuIBl NapaMeTpu3allMd BEPIIUH MEXJIEKTPOHHOIO B3aUMOICHCTBUA, pa3lieleHue
KAaHAJIOB pacCESIHHUS.

15. Onucanue JTUHEHHOTO QJICKTPOHHOI'O TpaHCHOpPTaA. TpaHCHOpTHLIe, QJICKTPOHHBIC U MAarHUTHBIC
CBOMCTBA CUCTEM KBaHTOBBIX TOUEK

Onucanue JMHEHHOTO ANeKTpoHHOro TtpaHcmopra. Popmyna Jlanmayspa. TpancnoprtHeie,
JJIEKTPOHHBIE U MAarHUTHbBIE CBOMCTBA CUCTEM KBAHTOBBIX TOUEK — PACCMOTPEHHUE JIMHEHHOH U
KoJibIIeBOM reomeTpuu. HepaBuoBecHbie ¢pynkumu ['puna. Texnuka Kenppima.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

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

OcHoBHas 1uTeparypa
1. Teopernueckas usuka [Tekcr] : B 10 T. T. 9, U. 2 : Craructuueckas ¢pusuka. Teopus
KOHJICHCUPOBaHHOTO COCTOSIHUS : yue0. mocoowue aiist By3oB / JI. 1. Jlangay, E. M. JIuduwn .— M. :
®uzmaraut, 2000-2005 .— 496 c.
2. MopenbHbIe TOIX0/bl K MarHETH3MY JAByMEpHBIX 30HHBIX cucteM [ Tekct]/A. A. Karanus, B. 1O.
Wpxun, I1. A. Uromes, -M., ®usmariurt, 2013
®donp 6a30Boi Kadeaphr:
2. B. T bapwsixtap, B. H. Kpusopyuko, JI. A. Slononckuit «®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 Teopus noist [ Teker] = Quantum field theory : [yue6. mocobue ms By3oB] / JI. Paiinep,
nep. ¢ anm1. C. W. Azakosa ; ox pen. P. A. Mup-Kacumoa .— M. : Mup, 1987 .— 512 c.
2. KBaHTOBas MExaHHKa 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.
®donp 6a30Boi Kadeapor:
3. G. D. Mahan Many-particle physics. —2013.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI 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 TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NporpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

iQIST, TRIQS
9. MeToauyeckue yKazaHus AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOM{ AWCUUIUIMHY, OJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHSITHUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyUUThCs IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3yabTaTre U3yUCHHUA AUCHUIUIMHBI CTYACHT AOJKECH 3HAaThb OCHOBHBIC OIPCACIICHUSA NUCHUIIINHBI,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

YcnemHoe 0cBOCHUE Kypca TpeOyeT:

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

* BEJCHHS KOHCIIEKTA 3aHATUI

* HANPSOKEHHOW CaMOCTOSITENLHON pa0OTHI CTYACHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

* YTEHHE PEKOMEHJIOBAHHOU JIUTEPATYPHI;

*  mpopaboTKy yueOHOTro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCH], MpPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

* peleHue 3ajay, npeajiaraéMbIX CTyJAeHTaM Ha 3aHITHSX;

* TIOATOTOBKY K BBINIOJHEHHIO 33JJaHUI MPOMEKYTOYHOM aTTeCTallu.

[TokazarenemM BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JUCITUILIUHEL.

BaxHo 10OUTHCS MOHMMAaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYIMHEHUN W3yYCHUS OTJENBHBIX TEM, BOMIPOCOB, CIEAYeT OOpamarhcsd 3a KOHCYIbTAUAMHU K
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHIA.



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
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

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2 CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyeT B pamkax 0003HAYCHHON MPOOIEMBI,
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

OIIK-1 Bnaneet cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
MaTeMaTuKl ¥ (U3UKH M CHOCOOCH MX MPHUMEHATH IPH
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM IesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Cnoco6en BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CnocoOeH WHCIIOIb30BaTh HCCIIENOBATEILCKUE
METO/bl TNPHU PEIICHUN HOBBIX 3a]ad, PUMEHSsS 3HAHWUS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU pEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara i MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHUECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHIO

kB (puKaImy, MpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cpepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3THINS

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE IPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
JKCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3yIbTaThl

[IK-1.2 CnocoOeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U MPOLIECCOB, OLEHUBATH KAYECTBO pa3padoTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUIo

[MK-2.1 CnocoOeH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCIJICAOBAHUS CaMOCTOSITENIbHO MJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIEJOBATEIbCKUM U UCTIBITATEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU TTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MTPEIMETHOM 00TIacTH

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJYYEHHBIX
IKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yIbTaTOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare w3ydeHus aucuuiuinHbl «DyHKkumu [puHa W KBAaHTOBO-IIOJIEBBIE METOABI B TEOPUH
KOH/IGHCHPOBAaHHOTO COCTOSIHUSD) 00YyYaIOIINICS JOJIKEH:




3HATb:

- onpeneneHue GpyHKuuid [puHa, KOTepPEeHTHBIX COCTOSHUM, KOHTHHYaJILHOTO HHTErpaia, 0COOCHHOCTH
Momnre-Kapno mMozpenupoBaHHs KBaHTOBBIX CHCTEM, JHHAMHYECKOW TEOPHU CPEIHErO MO, METOAa
(YHKIMOHAJIBHOW  PEHOPMIPYIIBI,  CHOCOOBI  ONHMCAHMS  DJICKTPOHHOIO  TpaHCIopra B
KOH/ICHCHPOBAHHBIX CUCTeMaX, (PU3MYEeCKHEe CBOMCTBA MAaKPO- U HAHOCKOITMYECKUX CHCTEM.

yMeThb:
- CTPOHTH TEOPUIO BOSMYIICHUH /ISl KBAHTOBBIX CHCTEM, BBIYHCIIATh AaHAJTUTHYECKU QyHKIMU [prHa n
MPOCThIE KOHTHHYAJIbHBIE MHTETPaibl, (OPMYIUPOBAThL HEOOXOAUMBIC (pHu3MuecKkne HaOIoacMble B
BUJIC KOHTHHYQJIBHBIX WHTETPAJIOB, W3BJIEKaTh M3 HUX HHPOpMAMi0 O (U3UYECKUX CBOMCTBAX,
npuMeHsTh MeTo], MonTe-Kapiio, BEIYHCIIATH TPAHCIIOPTHBIE CBOMCTBA KBAHTOBBIX CHCTEM.

BJIaJIeTh:

- HaBbIKaMH MOHTe-KapHO MOJCIIMPOBAHN KBAHTOBBIX CUCTEM, HCKOTOPBIMHU ITPUEMAMU IIPUMEHCHUS
I[HHaMPI‘leCKOﬁ TCOPpHU CPCAHCTO MMOJIA U MCTOAa (bYHKHHOHaHLHOﬁ PCHOPMI'PYIIIIBI.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMY KOHTPOJII0

C HCJIBIO KOHTPOJISI OCBOCHUSA O6y‘laIOH_[I/IMI/IC$I yqe6H0ro Marcepurajia InpoOBOAUTCH YCTHBII\/’I OorpocC B
HavaJi€ 3aHATUA 110 TCMC ITPOULJIOTO 3aHATUA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[lepeueHb KOHTPOJIBHBIX BOIPOCOB (9-blIif cemecTp):

1. Onpenenenue 3anas3abIBarOIICH, Onepexaroliei, TemneparypHod (GyHkiuu [puHa, UX CBA3b U CBSI3b
¢ Qusnuecku HaOIIOJaeMBIMK BeTTHUNHAMHU

2. TepmonuHaMudeckas TEOpUsl BO3MYILIEHUN

. Korepentneie cocrosHus

. OYHKLIMOHAJIBHBIN UHTEIPaJl 10 KOTEPEHTHBIM COCTOSIHUSIM

. BbIBO# nuarpaMMHON TEXHUKU U3 KOHTUHYaJIbHOI'O MHTEIPUPOBAHUS.
. Temneparypubie pynknuu [puna.

. Bropuunoe kBanToBanue 115t 0030HOB U (PEPMUOHOB.

. Monenp Xa60apna.

9. Teopema Buxka.

10. KorepeHTHBIE COCTOSHUS

0 3 N LD bW

11. ®yHKIMOHAIBHBIN UHTErPAJl IO KOTEPEHTHBIM COCTOSIHUAM
12. BoiBoJ fuarpaMMHOM TEXHUKU U3 KOHTUHYaJIbHOTO MHTETPUPOBAHUS

[MpumMeps! KOHTPONBHBIX 3ananuii (10-b1it cemecTp):

1. 3anucars QyHkiuio [puHa CBOOOAHBIX 0030HOB M (EPMHOHOB BO BPEMEHHOM M YaCTOTHOM
MPOCTPAHCTBE

2. 3ammcarh TOMPaBKy MEPBOTO M BTOPOTO TOPSAKA IO B3AMMOJCHCTBHIO K COOCTBEHHOW SHEPTUH
Mojenn Xabbapaa

3. BeiBecTH BBIpaKEHHE AJIsi CTAaTHCTUYECKOM CyMMbI Mojienu Xab0Oaplia B BHJE KOHTHHYAIBHOTO
WHTETpana

4. BBUUCIUTHP TONpPaBKYy IEPBOTO W BTOPOTO TOPSIKA IO B3aMMOICHUCTBHIO K MAarHUTHOM
BOCIIPMUMYHBOCTH Mojienin Xabbapaa

5. BpluncauTh MONpaBKy IIEPBOIO M BTOPOIO MOpSAJIKA 10 B3aUMOACUCTBUIO K 3apsa0BOU
BOCIPUUMYHBOCTH Mojiesin Xa0bapaa

6. Ilpumenenne merona GyHKuuil ['prHa K ONMMCaHUIO CBEPXIIPOBOJIUMOCTH

7. Ilpumenenne merofa GyHKIMHA [puHA K ONHMCAHMIO MarHeTU3Ma SJIEKTPOHHBIX CHUCTEM B paMKax
Mojenu Xab0apa.

8. Ilpumenenue Mertona QyHKiWi [prHA K OmMCaHUIO KBAaHTOBBIX (Da30BBIX IMEPEXOJIOB B paMKax
CHHUH-()EPMUOHHON MOJEIH.

9. llpumenenne meroma QyHKUOMM [puHa K omucaHMIO mepexona MeTayul-u3oisTop. JuHamuueckas
TEOpUsI CPEIHErO IOJIS.



10. [Tpumenenune MeTona GpyHKIUi ['prHa K HCCIIEIOBAHNIO MarHETH3Ma U30JISITOPOB B paMKaxX MOJIEIN
I'eitzenbepra.

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

burer 1.
1. OcHOBHBIE MTOHATHS: BTOPUYHOE KBaHTOBaHME, (hepMu-ra3, MoJesb Xab0apaa

2. Ilpaktuueckuii Bonpoc (peanuzanus Meroga Monte-Kapino, tTuHaMu4yecKoil TEOPHUH CPEIHEro Mods,
MeToJa (PyHKIIMOHAIBHON PEHOPMIPYIIIIbI, BBIYUCIEHHE KBAHTOBOTO TPAHCIIOpTa U T.1.)

buner 2.

1. Teopust TMHEWHOTO OTKJIMKA, OMEpeXarolue U 3amaszpiBaroniue GyHkiuu [puHa 1ist 6030HOB U
(hepmroHOB

2. IpakTudaeckuii Bonpoc (peanm3anus Meroga Monrte-Kapiio, AMHAMHYECKON TEOPUU CPEITHETO IO,
MeTo/1a QYHKIIMOHATLHON PEHOPMIPYIIIIBI, BBIYHCICHUE KBAHTOBOTO TPAHCIIOPTA U T.11.)

buner 3.
1. TepmonuHamuueckas Teopust BoamylieHui. Temreparypuble GyHkuu [prna.

2. Ilpakruueckuii Bonpoc (peanu3zanus Metoga MonTe-Kapro, tTuHaMu4yecKoit TEOpHH CPETHEro MoJs,
MeToza (YHKLIHOHAIBHON PEHOPMIPYIIIIBI, BBIYUCICHNE KBAHTOBOTO TPAHCIIOPTA U T.11.)

burer 4.
1. Teopema Buka. deliHMaHOBCKHE qUarpaMMBL.

2. Ilpaktuueckuii Bonpoc (peanuzanus Meroga Monte-Kapino, tTuHaMu4yecKoil TEOPHUH CPEIHEro Mods,
MeToja (PyHKIIMOHAIBHON PEHOPMIPYIIIIbL, BBIYUCIEHHE KBAHTOBOTO TPAHCIIOPTa U T.1.)

buier 5.
1. OyHKIIMOHATBHBIN HHTETPaJl IO KOTEPEHTHBIM COCTOSTHHUSIM

2. Ilpakruueckuii Bonpoc (peanu3zanus Metoga MonTe-Kapro, tTuHaMu4yecKolt TEOpHH CPETHEro MoJs,
MeToza (YHKIHOHAIBHON PEHOPMIPYIIIIbI, BBIYUCICHUE KBAHTOBOTO TPAHCIIOPTA U T.1.)

Kputepun onennBanus
OOyuatomieMycsi CTaBUTCS OLIEHKA B COOTBETCTBUH C MPOIEMOHCTPUPOBAHHBIM YPOBHEM HOATOTOBKH;
OLICHUBaHME TMPOU3BOAUTCS HA YCMOTPEHHsS »JK3aMeHaropa B COOTBETCTBUU C OCOOCHHOCTSIMH
JUCIUIIIMHBI U CIECAYIOMIUMHI KPUTEPUIMHU:
Onenka "ommuno" (10 OGaiios) BBICTABIISIETCSI  CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBIAIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.
Onenka "ortnmuuno" (9 0amioB) BBICTABIISIETCSI  CTY[AEHTY, IIOKa3aBIIEMY BCECTOPOHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.
Onenka "ormmmuno" (8 0amioB) BBICTABJISIETCSl  CTYIEHTY, IIOKa3aBIIEMYy BCECTOPOHHME,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON IMPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3ajlad, NPaBUIbHOE 00OCHOBAHME MPUHATHIX
pELIEHN, ¢ HEKOTOPBIMHU HENOUYETAMU.
Onenka "xopomo" (7 0aiioB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NPHUMEHSTH MOJyYECHHBIC 3HAHHWSA Ha MPAKTUKE, HO HEJOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Onenka "xopomro" (6 6anoB) BBICTABIAETCS CTYIEHTY, €CIIM OH TBEPAO 3HAET MarepHall, TpaMOTHO U
[0 CYLIECTBY M3JaracT €ro, yMeeT NMPUMEHATh MOJYYCHHbIC 3HAHWS HAa MPAKTHUKE, HO JOIYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.



Onenka "xopomo" (5 0ayuioB) BBICTAaBISETCS CTYACHTY, €CIIM OH B OCHOBHOM 3HAeT MaTepuall,
IPaMOTHO M IO CYIIECTBY M3JIaraeT €ro, yMeeT NPHMEHTh IOJyYeHHbIE 3HAHMS Ha IPAKTHKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

Onenka "ynoBneTBopUTenbHO" (4 Oama) BBICTABISETCS CTYACHTY, IOKa3zaBlIeMy (parMEHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyILIEHUs JIOTHYECKON MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOMJI OCHOBHBIE pa3ieibl y4eOHOM MmporpaMmsbl, HEOOXOAUMBIE JUIS JalbHEHIIero oOy4deHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka "ynosierBoputenbHo" (3 Oayia) BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMEHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemMy OmHOKH B (GOpMyIHpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B H3JIOKEHHHM IPOrPaMMHOrIO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3jeslaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUTS JaJIbHEHIero o0y4eHus 1
C TPYZIOM IIPUMEHSET MTOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

Onenka "HeymoBneTBopuTenbHO" (2 0Oajuia) BBICTABISIETCA CTYACHTY, KOTOPBIA HE 3HAeT OoJbLIei
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMmbl TUCHUIUIMHBI, JOMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX NPUHIHUIIOB M HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.

Omnenka "HeynosierBoputenbHO" (1 0aymr) BbICTaBISETCS CTYJACHTY, KOTOPBIA HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIMycKaeT rpyOeiimne ommOKy B (GOPMYIUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3aj1ay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

JuddepeHnmpoBaHHbIN 3a4ET U IK3aMEH MPOBOMSATCS B yCTHOU Popme 1o Omiteram. B kaxmom Ounere
Ipe/ICTaBIeHO J1Ba Bompoca. [Ipu npoBeneHny 3a4éra u k3aMeHa oOydaronieMycs npenocrassercs 30
MHHYT Ha TOAroToBKy. Ompoc o0yd4aromierocss He JOJDKEH IPEBBIMIATh OJHOTO ACTPOHOMHYECKOTO
Jaca.



