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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 CTydeHTaM O0a30Bble 3HAHUs, HEOOXOAWMBIC MJIsi TMOHMMAHUS Ha COBPEMEHHOM YpPOBHE
pa3nuuHBIX (U3NYECKUX SBICHUH B (DU3UKE KOHAEHCHPOBAHHOTO COCTOSIHHS, a TaKKe HAaBBIKH,
MTO3BOJIAIOIIME HCCIENOBaTb HAa OCHOBE COBPEMEHHBIX METOJOB TEOPETUYECKHE MOJENH,
COOTBETCTBYIOIINE HCCIETyeMOMY (PU3UYECKOMY SIBICHUIO M OIPEACIUTH MpPEAeibl NPUMEHUMOCTH
HCITIOJIB3YEMBIX METO/IOB;

- CMOACIMPOBATH (1)I/ISI/ILIGCKI/II\/’I nponecc Ha KOMIIBKOTEPEC.

33]13‘11/[ JAUCHUIIINHBI
- HU3YUYCHUC COBPCMCHHOI'0O MATCMATUYCCKOTO allriapara KBaHTOBOM TCOPUH,

- OBJIAICHUC CTYACHTAMU QAHAJIUTHUYCCKMUMU HW YUCICHHBIMHW MCTOAAMU MOIACIUPOBAHUA
MHOTI'OYAaCTUYHBIX CUCTEM JIJISI OIIMCAHUS CBONCTB Ppas3IMIHbIX KOHKPETHBIX (i)I/ISI/I'-IeCKI/IX CHUCTCM.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VK-1.2 OcymecTBisieT MOHCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
JOCTYTHBIX KICTOYHUKOB HH(pOpMaH

aHaM3 MPOOJIEMHBIX CHTYaIlWii Ha OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM IIed Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIbHOCTH W Ha B3aUMOOTHOIICHHS] YYaCTHHUKOB 3TOMN
JesITeTbHOCTH

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
1enb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUIA TPOEKTa), OXHIAEMBbIC pE3yIbTaThl M BO3MOXKHBIC
cdepbl UX MPUMECHEHUS

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 00JacTH (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoit pyrnamentanbabix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHHUBATh
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PEe3yAbTaThl HAYYHBIX HCCIICAOBAaHWA B OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAayK npoecCuoHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH




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

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUM B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTh cBoeil  Mpod)eCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B  COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOIAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEIOBATEILCKUE
METObl NP PEIICHUH HOBBIX 3ajad, NIPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binazeer aHaAIUTUYECKUMU U BBIUYUCIHUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeIICHUN

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

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B ob0jacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocoOeH 1 roTOB K MOBBIILIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBocit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.3 CrpeMutrcsi K TMOJYyYEHHUIO HOBBIX 3HAHHUH,
poQeCcCHOHAIBHOMY M TMYHOCTHOMY POCTY

[IK-1 CnocoGen craBuTh, hOpMann30BHIBATh U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThl

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccroHambHON
IEITEILHOCTH

[IK-1.2 CnocobeH BbIBHTaTh  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOACTH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W TIPOIIECCOB, OIICHUBATh KAYECTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeTHdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MIK-2.2 CnocobeH mNpoBOAUTH ampoOanuio pe3yiIbTaToB
HayYHO-HCCIICI0BATEIBCKOM paboTsI MOCPEICTBOM
NMyOIMKalUuK HAYYHBIX CTATeH U y4acTusi B KOH)EPEHIUSIX

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

3HAThb:

- OTIpesieTIeHHE U CIIOCO0 BBIYMCIICHHS 3ala3AbIBAIOIINX U IPUIMHHBIX GyHKUUH [puna;

- IIpaBuJla IOCTPOEHUsI JUarpaMMHOM TEXHUKHU, KOTEPEHTHBIX COCTOSIHUN, KOHTUHYaJIbHOIO UHTErpaa;
- npencTasnenue GyHkuuii ['puHa B popMann3Me KOHTUHYaJIBHOTO HHTETpasa;

- COBpeMeHHbIe TpuMeHeHus popmanu3Ma GyHKuui ['puHa k Gu3nke KOHIEHCUPOBAHHOTO COCTOSHHUS.

YMETb:




- CTPOUTH TEOPHIO BO3MYILECHHUH JUISI KBAHTOBBIX CHCTEM;
- BBIYMCIISTh aHAIUTHYECKU QyHKIMU [ pUHA M IPOCThIE KOHTUHYAJIbHBIC HHTETPAJIbI;
- (hopmynHpoBaTh HEOOXOAUMBIE (prU3NUYEeCcKHe HAOIIOaeMble B BUJIC KOHTHHYAIBHBIX HHTETPAJIOB;
- U3BIIEKATh U3 HUX UHPOPMAITUIO O (PU3NIECKUX CBOWCTBAX;
- BBIYHCIISTH TIONPABKHU K 2JIEKTPOHHOMY, ()OHOHHOMY M MarHOHHOMY CIIEKTpY;
- BBIBECTH YpaBHEHHE JUIS CBEPXIIPOBOMSINCH IIENW JUIi Pa3HbIX THUIIOB MEXDICKTPOHHOIO
B3aUMOJICHCTBUSI.
BIIAJICTh!

HaBbIKaMU ITPUMCHCHUA TUAT'PAMMHBIX IMOAXOAO0B U MMPCACTABICHHUA KOHTUHYAJIbHOT'O UHTCTpaJIa.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

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

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

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora

Omnepexarome W 3amas3[IbIBalolIie

1 ¢ynkuuu [puHa B TeopwH JMHEWHOTO 2 2 3
OTKJIMKA.
Tepmogunamuueckas TeOpus

2 Bo3MmylieHnid. TemneparypHbie QyHKIMH 2 2 3
I'puna.
OcHOBHBIE MOHSTHUS: BTOPUYHOE

3 KBaHTOBaHWe,  (epmu-raz.  Mogenb 2 2 3
Xabbapna.

4 Teopema Buxa. DelHMAHOBCKHE ) ’ )
IarpaMMel.
KorepenTusie COCTOSIHUSL.

5 QOYHKIIMOHATBHBIN WHTErpan 1o 3 3 2
KOTEPEHTHBIM COCTOSHHSIM.

6 BriBon  auarpaMMHOM  TEXHUKM U3 ) ’ |
KOHTHHYaJIbHOTO HHTETPUPOBAHUSI.

7 KorepenTusie COCTOSIHUS JUIS ) 5 1
(hepMHOHOB.
[Mpumenenune merona dynknmii ['puna x

8 OIIMCAHUIO JTUBIEKTPUYECKOrO OTKIUKA U 2 2 5

IIPOBOAUMOCTHU.

[Ipumenenne merona (ynkumii ['puna x
9 OTHCaHUIO (hoHOHOB u 2 2 5
3NIEKTPOH-(OHOHHOTO B3aMOJCHCTBHUSI.

[Mpumenenune merona dynknmii ['puna x
ONMCAHMIO CBEPXIIPOBOIUMOCTH.

10

[Ipumenenne merona ynkumii ['puna x
11 OMHMCAHMIO MarHeTU3Ma B paMKaxX MOJETH 4 4 5
Xabbapna u criuH-(pepMHOHHON MOJIEIH.

[Mpumenenune merona dynknmii ['puna x
12 |onmcanMio mepexoga METAII-H30JATOP. 3 3 5
JluHamMu4ecKast TEOpHs CPEAHErO MOJISL.

[Ipumenenne merona ynkumii [puna x
13  |uccnmemoBaHHMIO MarHeTM3Ma B paMKax 2 2 5
mozenu [eiizenbepra.

Wtoro wacos 30 30 45




[ToaroroBka k sK3aMeHy

30 ygac.

Oobmas TpynoEMKOCTb

135 ygac., 3 3au.en.

4.2. Cogep:xaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemectp: 1 (Ocennuii)

1. Onepenca}oume 1 3ar1a3abIBaronimne (I)YHKL[I/II/I FpHHa B TCOpHUHU JIMHEHMHOTO OTKJINKA.

3amazgplBalolIe W omepexarome (QyHKOUM [puHA, WX aHAJIUTUYECKUE CBOMCTBA, CBS3b C
¢duznyecku HaOIOIaeMbIMU BelTMIUHAMM, TipeacTasieHue Jlemana. [lomtocel pynkuumit [puna.

2. TepmonuHamuueckasl Teopus Bo3mynieHuid. TemneparypHbie GyHKIuu [ prna.

Tepmonunamuueckass Tteopust Bo3MmymieHuwil. IlpenctaBnenne  B3ammopeiictBus.  Omeparop
XPOHOJIOTUYECKOTO yropsiaoueHus. TemmeparypHble GyHKUUU [prHa 1 UX CBSI3b C ONEPEkKAIOIUMHI
u 3anaszabBaronMu  GyHKIMaMu. Pynkiun [puHa HEB3aMMOICHCTBYIOIOIIMX YACTHI, TEOPHUS
BO3MYLIeHUN Aisl pyHKUmME [puna.

3. OcHOBHBIC IOHATHS: BTOPUYHOE KBaHTOBaHUE, Ppepmu-ra3. Moxens Xabbapua.

Bropuuynoe kBanToBaHue. Oneparopbl pOXIACHUS U YHHUTOKeHMs. Uncia 3amonHenus. M neanbHbiit
®epmu ra3. DnektpoHsl Ha Pepmu moBepxHOCcTH. Moaens Xabbapaa.

4. Teopema Buka. deitHMaHOBCKHE TUATPaMMBL.

Teopema Buka. ®eiiHmMaHOBCKME auarpaMMsbl. IIpaBuna 1nOCTpO€HUs [uarpamMMm. YpaBHEHHE
Haiicona. [lpubmmkenue ciay4daidHbIX (a3, TEOpUS CPEIHETO MOJIs.

5. KOFepeHTHLIe COCTOsSHHUA. q)YHKL[I/IOHaJILHBIﬁ HUHTCIpall 10 KOrCPCHTHBIM COCTOAHUSM.

Korepentnsie cocrosiuua. KorepentHesie coctosiHust 1uisi 0030HOB. l'amunbsronnan B Oasuce
KOT'€PEHTHBIX COCTOAHMI. DEMHMaHOBCKUI MHTErpal MO TPAaeKTOpUsIM. DyHKIMOHANBHBIN UHTErPall
[0 KOTEPEHTHBIM COCTOSHUAM. I[lpencraBieHue CTaTUCTHYECKOM CYMMBI B BUAE KOHTHHYAJIBHOTO
UHTEerpaja.

6. BeiBoz quarpaMMHON TEXHUKHU U3 KOHTHHYaJIbHOI'O MHTETPUPOBAHUS.

layccoBbl KOHTHHyanbHBIE WHTErpanbl. BwiBog ¢yHkuuii [puHa CcBOOOTHBIX YaCTHIl U3
KOHTUHYaJIbHOTO uWHTerpaia. [lpowsBojsimue QyHKOMOHANBI Ui B3aWMOJCHCTBYIOIIMX IOJEH.
[MpousBonsmmii  QyHKIMOHAN JJs CBA3HBIX JUarpaMM. BbIBOJ JuarpaMMHOW TEXHHKH U3
KOHTHHYaJIbHOTO UHTETPUPOBAHUS.

7. KorepeHTHbIE€ COCTOSHUS AJ1s1 PEPMUOHOB.

I'paccmanoBa anreOpa W KOTEpEHTHBIE COCTOSIHUS Al (epMHOHOB. JlparpamHasi TEXHUKA IS
(bepmMu-crCcTEM U3 KOHTUHYAJILHOTO HHTErpaa.

Cemecrtp: 2 (Becennuit)

8. [Ipumenenune merona GpyHkIwiA [ prHa K OMMUCAHUIO JTUAIEKTPUIECKOTO OTKIUKA U TPOBOIMMOCTH.

DKpaHHpOBaHUE KyJIOHOBCKOTO B3auMoAencTBUs B Gpopmanm3me QpyHkuuil ['puna. Jusnexrpuueckas
MPOHUIIAEMOCTh ¥ TOJNAPU3AIMOHHBIA omeparop. llompaBku K COOCTBEHHOH DHEpPrHH OT
KYJIOHOBCKOTO B3auMoJielcTBUs: pudnmxenue Xaprpu-Doka u ero odbodieHue.



9. Ilpumenenue wmerona ¢GyHknuid [puHa K onucaHuio (OHOHOB W ANEKTPOH-(POHOHHOTO
B3aUMOJICHCTBUSI.

@®oHOHBI W MEKTPOH-(QOHOHHOE B3AaMMOJCHCTBUE, HMX OINHCAHHE B JHATPAMMHOW TEXHUKE.
[TorrpaBKH K CIIEKTPY MEKTPOHOB U (POHOHOB OT IEKTPOH-(OHOHHOTO B3aUMOACHCTBHS.

10. IIpumenenue Merona GyHkuii [puHa K ONMMCAHUIO CBEPXIPOBOAUMOCTH.

[Mpumenenne ¢ynkuuii I'puHa K omwmcanuio cepxmnpoBomumoctu. Teopus BKII. VYpaBHenus
T'oprkoBa 1 ux peieHue.

11. Ilpumenenne metona GpyHkuuil ['puHa K onucaHWIO MarHeTU3Ma B paMKax mozaenn XadOapaa u
CHH-()EPMUOHHON MOJIEITH.

[Mpumenenne GpyHkuii ['prHa K onrcaHnio MarHeTU3Ma 30HHBIX cUcTeM. [IpubmnikeHne ciyJaiHbIx
¢a3 s MarHuTHON BocmpuuMunBocTu. Teopus Cronepa. [Ipumenenue metona ¢pyHkuuii [puna k
OIIMCAHUIO KBAaHTOBBIX (DA30BBIX INEPEXOAOB B paMKax CIUH-(GEpPMHOHHON Monenu. YacToTHbIE,
UMIYJIbCHBIC, U TEMIIEPaTypHbIC 3aBUCUMOCTH (PU3UUECKHUX BEJIUYMH BOJIM3H KBAaHTOBOTO (pa3oBOro
nepexoza.

12. IMpumenenne merona ¢pyHknuid [prHa K oNMMcaHUIO Mepexoa MeTaI-u3osATop. JnHamudaeckas
TEOpUs CPENHETO IOJIA.

@yHkuu IpuHA CHUIBHO KOpPpENHMpOBaHHBIX cUcTeM. llepexon Mertamr-uzonAarop. BeeneHne B
JUHAMUYECKYIO TEOPHUIO CPEJHEro Mo AJIs CUIBHO KOPPEIMpOBaHHBIX cUcTeM. [luHamudeckas
teopus cpeanero nons (DMFT) kak jokaidbHBIN aHAJIoOr peleToYHbIX Teopuid. YpaBHeHust DMFT.
da3oBas AuarpamMma repexoja MeTasul-u30JsTop.

13. Tlpumenenne wmerona ¢yHknmidi [puHA K WCCIEIOBAHMIO MarHeTH3Ma B paMKax MOJIENN
I'eitzenoepra.

[Ipencrasnenue [aiicona-Maneesa. [I[pumenenne merona GyHkuui [puHa K ONMcaHUIO MarHeTU3Ma
B pamkax Mmonenu [eizenOepra. TemmepaTypHble 3aBUCMMOCTH TEPMOJMHAMUYECKUX BEIHMUYMH
MarHUTHBIX CUCTEM.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Hocka, Men, TpsinKa, MyJIbTUMeIUIHOE 000pyI0BaHUE (IIPOEKTOP).
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Teopernueckas ¢pusuka [Texer] : B 10 T. T. 9, Y. 2 : Craructuueckas ¢puznka. Teopus
KOHJICHCHPOBAHHOTO COCTOSIHUS : y4e0. mocooue s By3oB / JI. JI. Jlanmay, E. M. JIudmmn .— M. :
O®uzmaraut, 2000-2005 .— 496 c.
2. MopnenbHbIe MOIX0/Ibl K MAarHeTH3MY JIByMEpHBIX 30HHBIX cucteM [Tekct]/A. A. Karanun, B. 1O.
Wpxwun, I[1. A. Uromes, -M., ®usmarnurt, 2013
®onp 6a30BOM Kadeapo:
2. B. T bapwsxrap, B. H. Kpusopyuko, JI. A. Sl6nonckuit «®yHkun [prHa B TEOpUU MarHeTU3May. -
Kues: HaykoBa nymka, 1984.
3. R. Shankar, «Quantum field theory and condensed matter: An Introduction», - Cambridge
University Press, 2017.

JomnonHutensHas auTeparypa

1. KanroBas Teopus nons [Texct| = Quantum field theory : [yue6. mocobue mis By3os] / JI. Paiinep,
niep. ¢ ann. C. U. AzakoBa ; nox pen. P. A. Mup-KacumoBa .— M. : Mup, 1987 .— 512 c.



2. KBanTOBas MeXaHHWKa W UHTETPajbl o TpackropusM [Tekcr] : [y4eO. mocodue s By3oB] / P.
Oeitnman, A. XuOc ; iep. ¢ anr1. J. M. bapnura, FO. JI. O6yxoBa ; nog pen. B. C. Bapamenkosa .— M.
: Mup, 1968 .— 382 c.

®onp 6a30BOM Kadeaps:

3. G. D. Mahan Many-particle physics. —2013.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTEepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

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 MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPpOrpaMMHOI0 odecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

iQIST, TRIQS

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0CBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

CryneHT, W3y4aromuid IUCIUILINHY, JODKEH C OJHOW CTOPOHBI, OBIAACTh OOIIMM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B PE3IYIBTATC UIYUYCHUA AUCHUILIMHBI CTYACHT AOJDKCH 3HATH OCHOBHBIC OIIPCACIICHUA NUCHUILIIINHBI,
YMETb NPUMEHATD IMOJYUYCHHBIC 3HAHUS AJI pCUHICHUS pa3JIMYHbIX 3a/4a4.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

* TIOCEIICHHUS BCEX 3aHATHH, IPEIYCMOTPEHHBIX YU€OHBIM IUIAHOM IO AUCIHUILINHE;

* BEJCHMS KOHCIICKTA 3aHATUN

* HanpspKEHHOW CaMOCTOSITEIILHOW PabOoThI CTy/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

* YTEHHE PEKOMEHJIOBaHHOM JINTEPATypBbI;

*  mpopaboTKy y4yeOHOro Marepuana, IOJIrOTOBKY OTBETOB Ha BONPOCHI, NpEIHA3HAYEHHBIX MIJIS
CaMOCTOSTENBHOTO U3yUEHUS;

* pelIeHuE 3aja4, IPEATaracMbIX CTyACHTaM Ha 3aHITHSX;

* TIOATrOTOBKY K BBIIOJHEHUIO 3aJaHUI MPOMEKYTOYHOM aTTeCTallNN.

[lokazarenem BiajeHHUs MaTEpUaIoOM CIY>KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTBHCS MOHMMaHHS U3y4yaeMOro Marepuaiia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3Y4YEeHHS OTIENBbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYJIbTAlUAMH K
MIpenoAaBaTelto.

Bo3MoxeH nmpoMeKyTOUHBINA KOHTPOJIb 3HAHUI CTYIECHTOB B BHJE PELIEHUS 331a4 B COOTBETCTBUU C
TEMAaTUKOW 3aHATHH.



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

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-2 CnocoGeH ynpasiaTh IPOEKTOM Ha BCEX
JTamax ero peajn3aun

VYK-2.1 ®opmynupyer B pamkax 0003HaYCHHOUW MPOOIEMBI,
Henb, 3aJadd, aKTyaJbHOCTh, 3HAYUMOCTh (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0 U MHYIO B 3aBUCUMOCTU OT
TUMA TPOEKTa), OXHIAEMBbIC PE3yIbTaThl M BO3MOXKHBIE
cdepbl UX MPUMECHEHUS

OIIK-1 Bnaneer cuctemoii pyHIaMeHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HAHUS B 00JacTH (U3NKO-MATEMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpHU
peleHny 3a1a4 MpoecCuoHaNbHON e TeIbHOCTH

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIaCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HAyYHOM S3bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJ1a4u

OIIK-2.1 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TeMaTW4YecKoil obmactu cBoei
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBAaHUH B o0jacTh cBoeil mpodecCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI 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 pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMUYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHULbl MPUMEHUMOCTH MOJYyYaeMbIX PEIICHUN

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bHU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.2 CrnocobeH mNpUMEHATh 3HaHWS B 00JacTu
(U3MKO-MaTEMAaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLICHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEICHUS HAYYHOTO MCCIIECO0BAHUS




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 Crpemurcs K TOJYyYEHHUIO HOBBIX 3HAHUIA,

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

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CHCTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WIIH)
SKCIIEPUMEHTAJIbHBIE METOJIbl MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajade W  HMHTEPIPETHPOBATh  IOTyYEHHbIE

pe3yabpTarhl

[IK-2.2 CnocobeH mpoOBOAWTH ampoOaIio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

[IK-2 CnnocobeH caMOCTOSTEIEHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTO
KOJUICKTHBA OPTaHW30BEIBATh U IMTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

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

3HATh:
- OTIPEJICTICHNE U CTIIOCO0 BBIYMCIICHHUS 3aITa3/IbIBAIONINX U NPUYUHHBIX QyHKIMN [ prHa;
- IpaBHJIa IIOCTPOCHUS TUarPAMMHON TEXHHKH, KOTEPEHTHBIX COCTOSIHUI, KOHTHHYQJILHOTO HHTEIpaja;
- mpezacTaBineHne QyHkuui ['puHa B hopmann3Me KOHTHHYaJIbHOTO HHTETpaia;
- COBpEeMEHHbIe IpUMeHeHHs popmann3Ma ¢yHkuuii [prHa K GU3MKe KOHISHCHUPOBAHHOTO COCTOSHHSI.
yMeThb:
- CTPOUTH TEOPHIO BO3MYILCHHUH JUISI KBAHTOBBIX CHCTEM;
- BBIYMCIISTH aHAIUTHYECKU QyHKIMU [ pUHA M IPOCTHIE KOHTUHYAJIbHBIC HHTETPAJIbI;
- (hopmynmpoBaTh HEOOXOAUMBIE (prU3NUYEecKHe HAOII0aeMble B BUJIC KOHTHHYAIBHBIX HHTETPAJIOB;
- U3BIIEKATh U3 HUX UHPOPMAITUIO O (PU3NIECKUX CBOWCTBAX;
- BBIYHCIISTD TIONPABKHU K 2JIEKTPOHHOMY, ()OHOHHOMY M MarHOHHOMY CIIEKTpY;
- BBIBECTH YpaBHEHHE JUIS CBEPXIPOBOMSIICH IIENW JUIi pa3HbIX THUIIOB MEXAJICKTPOHHOIO
B3aUMOJICHCTBUSI.
BJIA/IETh:
HaBBIKAaMH PUMEHEHHS JUArPAMMHBIX TIOAXOI0B U MPEACTaBICHHS KOHTHHYAJIBHOTO HHTETpaa.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C LCJIBIO KOHTPOJISI OCBOCHUA O6y‘laIOH_[I/IMI/IC$I yqe6H0r0 Marcpuajia MmpoBOAUTCA YCTHBII\/’I OIIpoC B
HavaJi€ 3aHATUA 110 TCMC ITPOULIIOTO 3aHATUA.

4. llepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeueHb KOHTPOJIBHBIX BOIPOCOB (9-bIif cemecTp):

1. OmpeneneHue 3amna3abIBaONICH, onepexaroiei, TeMnepaTypHoil pyHkiuuu [puHa, UX CBSI3b U CBA3b
¢ Qusnuecku HaOIIOJaeMBIMK BeTHUNHAMHU

2. TepmonuHaMudeckas TEOpUsl BO3MYILEHUN
3. KorepeHTHbIE COCTOSHUS



4. OyHKIMOHAJIBHBIN UHTErpaJl 10 KOTEPEHTHBIM COCTOSTHHUSIM

5. BeiBOI AMarpaMMHOM TEXHUKHU U3 KOHTUHYAJIBHOTO HHTETPUPOBAHUSI.
6. Temneparypusie pynknuu [puna.

7. BropuuHoe KBaHTOBaHUE JIJIsl 0030HOB U (PEPMHUOHOB.

8. Mopnens Xab6apna.

9. Teopema Buxka.

10. KorepeHTHBIE COCTOSHUS

11. ®yHKIMOHAIBHBIN UHTErPAJl II0 KOTEPEHTHBIM COCTOSIHUAM

12. BoiBoa fuarpaMMHOM TEXHUKU U3 KOHTUHYaJIbHOTO MHTETPUPOBAHUS

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

1. 3anucare QyHknuio [puHa CcBOOOAHBIX 0O30HOB W (EPMHOHOB BO BPEMEHHOM M YacTOTHOM
MPOCTPAHCTBE

2. 3ammcarh MOMPaBKy MEPBOTO M BTOPOIO IMOPSAKA MO B3aUMOJACHCTBHIO K COOCTBEHHOH JHEprHU
Mojenn Xabbapaa

3. BeiBecTH BBIpaKEHHE AJIsi CTATHCTUYECKOM CyMMbI Mojienu Xab0Oaplia B BHJE KOHTHHYAIBHOTO
WHTETpaja

4. BBYUCIUTH TONPAaBKYy IE€PBOTO W BTOPOTO TMOPSAKA MO B3aUMOJACHCTBUIO K MarHUTHOU
BOCIIPMUMYHBOCTH Mojienin Xabbapaa

5. BrpluncauTh 1nONpaBKy NEPBOTO M BTOPOrO IIOPsIAKA IO B3aUMOACUCTBUIO K  3aps0BOM
BOCIPUUMYHBOCTH Mojiesn Xa0bapaa

6. Ilpumenenne merona GyHKuuil ['prHa K ONMMCAaHUIO CBEPXIIPOBOJAUMOCTH

7. llpumenenne mMeroma QyHKIMH [pUHA K ONHMCAHHIO MarHETU3Ma JJIEKTPOHHBIX CHUCTEM B paMKax
Mopenu Xaboapa.

8. IIpumenenue mertona QyHKIMI [puHA K ONMMCAHWIO KBAHTOBBIX (ha30BBIX TEPEXOJOB B pPaMKax
CHHUH-()EPMUOHHON MOJEIH.

9. Ilpumenenne meroxa (yHKUM [pruHA K OMHMCAaHHIO TMEpexoia MeTall-u30isaTop. JuHaMudeckas
TEOpHs CPEIHETO TOJIS.

10. [MTpumenenue merona GyHkuuit [puHa K MCClIeIOBaHHIO MAarHETH3Ma M30JIITOPOB B paMKax MOJICIIH
I'eitzenbepra.

[Tpumepsl 6usnetoB (9-blit cemecTp):

burer 1.
1. TepmoguHaMu4eCKas TEOPUS BO3MYILEHUI
2. KorepeHTHBIE COCTOSTHUS

buier 2.
1. OyHKITMOHALHBIN HHTETPAJT TI0 KOTEPEHTHBIM COCTOSTHUSIM
2. BriBojx quarpaMMHOM TEXHUKH U3 KOHTUHYAJIBHOTO HHTETPUPOBAHUS.

[Tpumepst 6uneros (10-b1it cemecTp):

burer 1.
1. OcHOBHBIE MTOHATHS: BTOPUYHOE KBaHTOBaHME, (hepMu-Ta3, MoJeNb Xabbapaa

2. IIpaktnueckuit Bonpoc (peanuzauns meroga Monre-Kapio, AMHAMUYECKOH TEOPUHU CPEIHETO MO,
MeToJa (PyHKIIMOHAIBHON PEHOPMIPYIIIIbI, BBIYUCIEHHE KBAHTOBOTO TPAHCIIOpTa U T.1.)

buner 2.

1. Teopust TMHEHHOTO OTKJIMKA, OTEpEXarollnue U 3amna3upiBaromue QyHKkimu [puHa ans 6030HOB U
(hepmroHOB

2. lpaktraeckuii Bonpoc (peanm3arus Meroga MonTte-Kapino, fTMHaMHYECKOW TEOPUH CPETHETO TTOIIS,
MeTo/1a QYHKIIMOHATLHONH PEHOPMIPYIIIIBI, BBIYHCICHUE KBAHTOBOTO TPAHCIIOPTA U T.11.)



Kpurepun onennBanus

OO0yuatomieMycsi CTaBUTCS OLICHKAa B COOTBETCTBUH C MPOJEMOHCTPUPOBAHHBIM YPOBHEM IOATOTOBKU;
OLICHMBAaHHE MPOM3BOAUTCS HA YCMOTPEHHMsS DJK3aMEHaTopa B COOTBETCTBHH C OCOOEHHOCTSIMHU
JUCUUTUTMHBI U CIICAYIOUIMMH KPUTEPHUSIMH:

Onenka "ommmuuo" (10 Gassos) BBICTABJISIETCS  CTYAEHTY, IIOKa3aBUIEMY BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOorpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha MPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka "ormmmuno" (9 0amioB) BBICTABIISIETCSL  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSThH UX Ha MPAKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HNPUHATHIX PELICHAMN.

Onenka "ortnmuuno" (8 0amioB) BBICTABJISIETCSl  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOHW NpOrpaMMbl AMCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
peIeHui, ¢ HEKOTOPBIMH HEOYETAMH.

Onenka "xopomio" (7 0annoB) BBICTABISETCS CTYACHTY, €CIIU OH TBEPIO 3HAET MaTepuai, rPaMOTHO U
[0 CYIIECTBY H3JaraeT ero, yMeeT MPUMEHAThH IOJIyYeHHbIC 3HAHUS Ha MPAKTHKE, HO HEAOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

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

Onenka "xopomo" (5 0annoB) BBICTABISETCS CTYACHTY, €CIM OH B OCHOBHOM 3HAeT Marepual,
IrPaMOTHO M MO CYWIECTBY HM3JIaraeT €ro, yMeeT NMPUMEHATh NOIYy4YEeHHBIC 3HAHUS Ha HPAKTHUKE, HO
JOIyCKaeT B OTBETE WM B PEIICHUH 3a/1a4 JOCTATOYHO OOJIBIIOE KOJTMYECTBO HETOUHOCTEH.

Onenka "ymoBneTBopuTedbHO" (4 Oanna) BbhICTABISIETCS CTYICHTY, MMOKa3aBUIeMYy (QparMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapyLIEHUs JOTHYECKON MOCIeI0BAaTeIbHOCTH B U3JIOKEHUHU IIPOrPAaMMHOI0 Marepuaia, HO IPHU 3TOM
OH OCBOMJI OCHOBHBIE pazfiefibl y4eOHOH MpOrpaMMbl, HEOOXOAUMBIE Ul JaJIbHEHIIero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

Omnenka "ynoBierBoputenbHO" (3 6amyia) BBICTABISIETCS CTYACHTY, IMOKa3aBlieMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWW, AOMycKaroulemy omHuOku B (popMynupoBKax 0a30BbIX NOHSATH,
HapyLIEHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOrPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM mporpaMMbl, HEOOXOAUMBIMHU JUTSI TajbHEHUIIETO 00yUeHHS U
C TPYAOM IIPUMEHSET MOIy4YEeHHbIC 3HaHUS JJa’Ke B CTAHAAPTHON CUTYallHH.

Omnenka "HEyJOBIETBOpUTENBbHO" (2 Oana) BBICTABISETCS CTYJCHTY, KOTOPBIA HE 3HAET OOINbIIeH
4acTH OCHOBHOTO COIEpKaHHsI y4eOHOM MpOorpaMMbl AMCLMIUIMHBL, JOMYCKaeT rpyOble OmMOKH B
(bopMyIHPOBKaX OCHOBHBIX ITPUHIIMIIOB M HE YMEET MCIOIb30BaTh NOITYyUYEHHbIC 3HAHUS NP PEIICHUN
TUTIOBBIX 3a]a4.

Onenka "HeynosierBoputenbHo" (1 0aymi) BBICTaBISETCS CTYACHTY, KOTOPBIA HE 3HAE€T OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BbIX MOHATHH AMCLUUIUIMHBI U BOOOIIEC HE MMEET HABBIKOB PELICHHS THIIOBBIX NMPAKTHUYECKUX
3ajad.

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

HuddepenHnmpoBanHbiii 3a4€T U HK3aMEH MPOBOAATCS B YCTHON GopMe 1o OueTam.

B kaxmom Guiiere mpecTaBieHO ABa BOIPOCaA.

[Ipu nmpoBeneHuu 3a4éra u 3K3aMeHa oOydaromemycs npegocrasisgercs 30 MUHYT Ha IIOATOTOBKY.
Omnpoc obyuaronierocs He TO/HKEH NPEBBIIATh OJHOTO aCTPOHOMHYECKOTO Yaca.



