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

YTBEPKAEHO

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

A.A. BopoHos

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: [IpoGnembl cOBpeMEHHOU (HHU3HKH
10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Qu3nka
npopuiIb NOArOTOBKHU: OO6was u npukiagHas Gusznka

OdusTex-mkona QUMK U ucciaeqoBannil uM. Jlanaay
kadeapa npodiieM GU3UKU U acTPOPUZUKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayer

2 (BeceHHHMIA) - 3aueT

AynutopHbIX yacoB: 120 Bcero, B TOM 4ucCIe:
nexuuu: 0 yac.
cemuHapsl: 120 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy coctaBui: A.T. CemeHOB, KaH]l. pU3.-MaT. HAYK

[Iporpamma obcyxaeHa Ha 3aceqanuu kadenpsl npodiem ¢usuku u actpodpusuku 04.06.2020



AHHOTANMA

Z[I/ICLII/IHJ'II/IHa MNpru3BaHa IMOMOYb MAruCTpaHTaM OBJIAJACTb HABBIKAMHW W 3HAHUSIMU, HCO6XO)_II/IMBIMI/I JUIA
BBITIOJIHCHUSA Hay‘IHO-HCCHeHOBaTeHBCKOﬁ pa6OTbI, BKJIrO4as BBIIIOJIHCHUC MaFI/ICTepCKOﬁ AUCCCPTALIHU.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

OCBOCHHE CTYyACHTaMu (PyHIaMEHTANbHBIX 3HAHUM B 007acTH COBpEMEHHOM (M3MKH, H3yUCHHE
COBPEMEHHBIX KBaHTOBOIIOJICBBIX METOIOB M METOJOB MAaTeMaTHUeCKOll (H3MKHM, HMEIOLIINX
MPUIIOKEHUs B obnactu pu3nku QyHIaMEHTAIbHBIX B3aUMOJCHCTBUH.

33]13‘[1/[ JAUCHUIIINHBI

* (dopmupoBanue 0a30BBIX 3HAHWN B 0ONACTH MPOOJIEM COBPEMEHHON (PH3WKH KakK JUCIUILTUHEI,
HHTETpUpYIOLIe 001e(U3NIEeCcKyIO U 00IIETEOPETUYECKYIO MOATOTOBKY (PU3HKOB M 00ECTIEeUNBaIOLICH
TEXHOJIOTUYECKNE OCHOBBI COBPEMEHHBIX MHHOBAIIMOHHBIX c(hep AeATeIbHOCTH;

. o0y4eHHe CTYICHTOB COBPEMEHHBIM TEOPETHYECKHUM IOAXOJaM B ONUCAHUU (HU3UKH
($yHIaMEHTANbHBIX B3aUMOACHCTBUI;

*  (opMHpOBAHUE TIOIXOAOB K BBIOJIHEHHIO HCCIEIOBAaHUHA CTYJCHTAaMH B OOJIACTH COBPEMEHHOM
(U3MKH B paMKaX BBITYCKHBIX pa0OT Ha CTereHb OakaiaBpa.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JIMYHOCTHOTO
U npodeccHOHANBPHOTO  pa3BUTHS,  ONPEACHsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESTENLHOCTH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM EATEILHOCTH U

CIIOCOOBI €€ COBCPHICHCTBOBAHUSA HAa OCHOBC

YK-6.2 OueHHBaceT CBOIO JIEATEILHOCTH, COOTHOCHT IIEJH,
CaMOOILICHKH

CHOCOOBI W CPEJCTBA BBITIONHEHUS JIEATENBHOCTH C e€
pe3ynbTaramu

OIIK-1.1 SHaer W© CIOCOOEH  HCHONIL30BaTh B
nmpoeCCHOHANBPHOW  NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC
Hay4HbIC 3HaHUS B 00JacTH (U3NKO-MATEMATHIECKUX HAyK

OIIK-1 Bnaneer cucremoii ¢pyrnamentanbabix |OIIK-1.2 CriocoOeH 0000maTh W KPUTHYECKH OIICHHBATH
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W PE3yNabTaThl HAy4YHBIX HCCIEIOBaHUI B o001acTu
(hM3UKO-MaTeMaTHIEeCKUX HAyK npoecCHOHaTBHON e TEBHOCTH

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

OIIK-2 Nmeer npeacrasienne o6 akryansHbix |OIIK-2.3 Bnageer npodeccrnoHalbHOW TEPMUHOIOTHEH,
npoOiemMax HayKH U TEXHUKH B 00JIacTH CBOEH |HCIIONb3yeMO B COBPEMEHHOH  HayYyHO-TEXHHUYECKOH
npo¢eCcCHOHANBHON e TeNFHOCTH, CIIOCO0CH  |IUTeparype, o0nagaeT HaBbIKAMH YCTHOTO M MUCHMEHHOTO

Ha HAYYHOM sI3bIKe ()OPMYITUPOBATh W3IIOKEHUST Pe3yabTaTOB HAyYHOW JCSITEIHHOCTH B pamMKax
npodeccruoHaIbHbIC 33]1aun npodeccoHanTbHOM KOMMYHUKAIIAN
OIIK-3 CniocoOeH BRIOMPATh U (HITH) OIIK-3.3 Brnageer aHaTUTUYECKUMHU U BBIYACITUTEIEHBIMHU

pa3pa6aTLIBaTB MOAXOAbI K PCHICHUIO TUIIOBBIX |MCTOAAMH PCUICHUSA, MOHUMACT U YUYUTBIBACT Ha IMPAKTUKE
1 HOBBIX 3a14a4 B obmactu HpO(beCCPIOHaJIBHOﬁ I'paHUIbI IPUMCHUMOCTH ITOJYYACMbIX peH_IeHI/Iﬁ
ACATCIIbHOCTU, YUUTbIBAsI OCOOEHHOCTH U
OrpaHu4CHUA pa3JIMYHbIX MCTOAOB PCUHICHUA

OIIK-4 CriocoOeH ycITenTHo peain30BhIBaTh OIIK-4.3 Cnoco0eH apryMEeHTHPOBAHO BBHIOMPATH CIIOCOO
pelIeHne MOoCTaBICHHON 3a]]aqu, IPOBECTH MIPOBEJICHUS HAYYHOTO HCCIIE0BaHMUS

aHaHM3 pe3ylibTara U MPEJICTABUTh BEIBOJIBI,
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH
(hM3UKO-MaTeMaTHYECKUX HAYK U
WH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTUI




[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U IMPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[MK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

IMK-3.3 CnocobeH oIeHUBaTh TOYHOCTH IOJyYEHHBIX
SKCIIEPUMEHTAIILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.

* MECTO M POJIb OOLIMX BOIPOCOB HAyKH B HAyYHBIX UCCIIEOBAHUSAX;

* COBpEMEHHBIEC IPOOIEMbl (PU3UKH, XUMUU, MaTEMATHKH;

* TeopeTHdecKre MoJeny (PyHIaMEeHTaJIbHBIX POLIECCOB U SIBICHUN B (PU3MKE U €€ MPUIOKEHUAX;
* TPUHIMIBI CHMMETPUH U 3aKOHBI COXPaHEHUS;

* 0 B3aMMOCBS3SX U (DyH/JIaMEHTAIbHOM €JMHCTBE €CTECTBEHHbIX HaYK.

YMETb:

* 3(p¢EeKTUBHO HCIIOIb30BaTh HA MPAKTHKE TEOPETUUECKHE KOMIIOHEHThI HAYKHU: MOHATHS, CYXICHHS,

YMO3AaKJIKOYCHHA, 3aKOHBI;

¢ MNpPCACTAaBUTH MMAHOPAMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMCHHOT'O €CTCCTBO3HAHUA,
° a6CTpaFI/IpOBaTBC$I OT HCCYHICCTBCHHBIX BIIUSTHAN npru MOACIIMPOBAHUHN PCAJIbHbIX (1)PI3I/I‘I€CKI/IX

CUTyaLUil.
BJIaJIETh:

® OCHOBHBIMH MAaTEMAaTUYCCKUMH, TCOPETHUUYCCKMMU H OKCICPUMCHTAJIbHBIMU (1)I/ISI/I‘I€CKI/IMI/I

MCTOAAaMH I/ICCJ'IC,Z[OBaHI/Iﬁ Ha HpO(l)eCCI/IOHaIIBHOM YPOBHC,

crielHaIu3aly U TpoQHIN3aIim;

JIOCTAaTOYHOM JUIS  JTajdbHEHIIei

° HpaKTI/IKOfI HCCIICAOBaHUA U PCHICHUA TCOPCTUUCCKUX U NPUKITAIHBIX 3a/1a4,
¢ MareMarn4eCKUM MOIACIMPOBAHUEM (bHSI/I‘IeCKI/IX 3aJga4.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

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

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
| Cea3p Mexay KTII u craructuueckoit 10 5
(U3HKOM.
2 ®usznka B MHpE OJIHOTO 10 5
IIPOCTPAHCTBEHHOI'O U3MEPEHHUS.
3 PeneBanTHBIE U HppeEIEBaHTHBIE MOJIA. 10 5
4 Penopmrpymia u Iepexox 10 5
bepesunckoro-Kocrepnuua-Tayneca.
Kondopmuass  cummerpus.  Anrebpa
5 Bupacopo, mpezacraBneHuss cTapuiero 10 5
Beca.
OnHoMepHbIe OECCITUHOBBIE (EPMHUOHBI.
6 bozonuzauus u xugkocTh JlarTUHMXKEpa. 10 5
Mognens TuppuHra.




7 OnHoMepHbIe PEPMHUOHBI CO CITHHOM. 12 6
YpaBHeHUs Ha KOppeTSIHOHHbBIE

8 12 6
(GyHKUINH.

9 Mognens WZNW. 12 6
Ads/CFT cooTBeTcTBHE Ha TpUMEpe

10 12 6
monenn SYK.

1 Mogens SYK kak KBaHTOBas MEXaHUKa C 12 6
JInyBWIINIEBCKUM TTOTCHITHAIIOM.

Uroro yacos 120 60

[MoaroroBka k sK3aMeHy 0 gac.

Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennuii)
1. Ces3b Mexny KTII u cratuctudeckoit pusukoil.
Konrtunyanbnbiii naTerpain. Onpenenenue KoppenssquoHHbX Gyaknuii. Teopema Buxka.
2. ®u3nka B MUpPE OJHOTO MTPOCTPAHCTBEHHOTO N3MEPEHUS.
Teopust cBOOOAHOTO CKaJISIPHOrO 6e3MaccoBOro 0030HHOTO Noist. MacmTaOHas HHBAPHAHTHOCTb.
3. PeneBaHTHBIE U UPPEIIEBAHTHBIE MOJISL.
Teopema o peneBaHTHOM BO3MYyIIeHUH. Moaenb sin-lopaoH.
4. Penopmrpynmna u nepexoa bepesunckoro-Kocrepnuua-Tayneca.

Buxpu B O(2)-mMozmenu ¥ KyJOHOBCKHH Ta3. 3alicCh 4Yepe3 HEJOKaJbHOE IOJIe U 3KBUBAICHTHOCTH
Mmozenu sin-l'oproH. MacmTabHas pa3MepHOCTh BO3MYILIAIOIIETO ONeparopa M TOYHOE 3HAYECHHUE
TOYKHM Tmiepexoa. [lepeHOpMUPOBKa KOHCTAHT CBSI3M B MOJENIM CHHYC-lOpAOHA BO BTOPOM IOPSIKE
10 TEOPUU BO3MYILEHUN. PeHOpMIpyIIlla U peHOPMIPYIIIIOBBIE IOTOKU.

5. Kondopmuas cummerpust. Anredbpa Bupacopo, npencrasieHust cTapiiero Beca.
Anre6pa Bupacopo, npencraBieHus crapiiero seca.

6. OnHomepHble OeccMHOBBIC (epMUOHBL. bo3oHM3anmuss W KUAKOCTH JlarTumkepa. Mojens
Tuppunra.

bosonunzanus n xuakocts Jlartumkepa. Monens Tuppunra.
Cemecrtp: 2 (Becennuit)
7. OgHOMepHBIE (hEPMUOHBI CO CITTHOM.
Paznenenue cimna u 3apsga. AD B3auMoeiicTBIE B CIIMHOBOM KaHaie, g > O.
8. YpaBHEHHs Ha KOPPEIANUOHHBIC (DYHKITUH.

KOHCTPYKL[I/IX KYJIOHOBCKOI'O ra3a uis MUHUMAJIbHBIX MO,Z[GJICI\/’I.




9. Monens WZNW.
VYpaeuenus Kamxnuka-3amonoaunkosa. Anredpa Kama-Myu.
10. Ads/CFT cootBercTBue Ha mpumMepe mojenu SYK.

Mogenr SYK. Cnyuaiineie wMarpunbl.  MaiiopanoBckue — ¢gepmuonbl.  [IpeoOpazoBaHue
Xabbapna-CtpaToHOBHYA U TIEPEXO K MEAJICHHBIM epeMeHHbIM. D(()eKTuBHOE JeiicTBHE B MOAEIH
SYK. VYpaeuenuss IlIBurepa-/aiicona. Pemenue ypapuenuit IIIJ]I B koHdopmHOM mpeserne.
WHTerpruposanne mo MIrkum moaam. I'pasuranus B 1+1.

11. Mogens SYK kak kBaHTOBas MexaHUKa C JINyBUILIEBCKUM MTOTCHITHAIOM.

Mepa Xaapa B uHTerpajax no tpaekropusim. Beibop miockoit mepel B Mmonenu SYK. Beruucnenue
sKkoOMaHa U JToKanu3anus 3PPEKTUBHOTO JEHCTBUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpaptHas yueOHas ayIuTOPHsI, KOMIIBIOTED, HHTEPHET-COCINHEHHE.
6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. BBenienne B kBaHTOBYIO Teopuro mofisi [ Tekcer] : [yueOnuk juist By3oB] / M. Ileckun, J1. Ulpenep ;
nep. ¢ anm. nox ped. A.A. benasuHa, A. B. bepkoBa .— M. ; keBck : PerynspHas n xaoTndeckas
nuHamuka, 2001 .— 784 c.

2. KBanToBast Teopus mons B pu3rke KOHIeHCHpOoBaHHOTO cocTosiHus [ Teker]/A. M. 1lBenuk , -M.,
®uzmatimt, 2004

3. Michael Stone, The physics of quantum fields, Springer 2000.
4. A. O. Gogolin, A. A. Nersesyan, A. M. Tsvelik, Bosonization and strongly correlated systems,
Cambridge University Press 1998.

JlononHuTEIbHAS IUTEPATypa
1. Eduardo Fradkin. Field theories of condensed matter systems. 1991.

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

He HCIOJIB3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

baza 31eKTpOHHBIX MPENPUHTOB arxiv.org.
9. MeTonuueckHe yKa3aHus 151 00y4alomMXCsi 10 OCBOCHHIO TUCHUILIMHBI (MOLYJIs)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTATC U3YUYCHUA AUCHUIUIAHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,
YMETb NPUMEHATD IMOJYUCHHBIC 3HAHUS AJI1 pCUHICHUS pa3JIMYHbIX 3a/4a4.

YceneniHoe ocBoeHue Kypca Tpedyer:
— MOCEIICHHUS BCEX 3aHSATHIA, IPETYCMOTPEHHBIX Y4eOHBIM TNIAHOM TI0 JIUCITUTIINHE;
— BEJICHUS KOHCIICKTa 3aHATHH;



— HanpspKEHHOW CaMOCTOSTENIBHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas padoTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/ICHTaM Ha 3aHITHAX;

— MOJATOTOBKY K BBITIOJIHEHUIO 33JaHUH POMEXYTOYHOH aTTeCcTaluy.

[lokazarenem BiajeHHs MaTepHUajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TeMaM
JUCLIAIUIMHBIL.

BaxxHo 10OWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHH4YECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICNBHBIX TEM, BOINPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad 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 npodiieM GU3UKU U acTPOPUZUKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeCeHHHMIA) - 3aueT

PaszpatGoTunk: A.I. CemeHOB, KaH]I. H3.-MaT. HAYK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-6 CriocoGeH onpenessTh U peaan30BbIBaTh
HNPUOPUTETHI COOCTBEHHOM JEATEILHOCTH U
CIIOCOOBI €€ COBEPIICHCTBOBAHUS HA OCHOBE
CaMOOLICHKH

YK-6.1 YmMmeer pemarp 3a/laud COOCTBEHHOTO JTMYHOCTHOTO
U npodeccHOHANBPHOIO  pa3BUTHS,  ONpEAEsITb U
peann30BbIBaTh HPUOPHUTETHI COBEPIICHCTBOBAHUS
COOCTBEHHOM IESITELHOCTH

YK-6.2 OueHHBaceT CBOIO JIEATECIBHOCTh, COOTHOCHT IIEJH,
CHOCOObI W CPEJCTBA BBITIONHEHUS JICATENBHOCTH C e€

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HAyK

pe3yabTaraMu
OIIK-1.1 SHaeTr W© CHOCOOEH  HCHONIL30BaTh B
nmpoeCCUOHANBHOW ~ NIeATEeNhbHOCTH  (PyHIaMEHTaIbHBIC

Hay4HbIe 3HaHHA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

OIIK-1.2 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PEe3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
poeCCUOHATBHOM IEATEILHOCTH

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

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

OIIK-2.3 Brnageer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIOIb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOH
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HayYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

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

OIIK-3.3 BiameeT aHaIUTHYECKUMHM U BBIYHUCIHTEIHLHBIMHU
METOJJaMH pelIeHMs], TOHUMAeT U YYUTHIBAET HA MPaKTHUKE
CPaHULbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

OIIK-4 CriocoOeH ycIenHo peann3oBbIBaTh
pelIeHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara U MPeACTaBUTh BHIBOIbI,
MPUMEHSS 3HAHNS ¥ HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
MH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIIOCOO
MPOBEICHUS HAYYHOTO MCCIIECO0BAHUS

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAYeCTBO pa3paboTaHHON
MOJENN

IMK-3 Cniocoben npodeccnoHaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
obopynoBaHueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAHHBIMH TAKETAaMH PUKIIATHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTH IOJyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

2. Iloka3aTe/in OLIEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydenus AuciuIuIMHBL «[IpoOiieMbl coBpeMeHHOH (PU3UKI» 00y9aromuiicst JOKeH:

3HATb:

* MECTO M POJIb OOILIMX BOIPOCOB HAyKH B HAyYHBIX UCCIIEOBAHUSAX;

* COBpEMEHHBIEC IPOOIEeMbl (PU3UKH, XUMUU, MaTEMATHKH;

* TeopeTHdecKue MoJenH (PyHIaMEeHTaJIbHBIX MPOLECCOB U SBICHUN B (PU3MKE U €€ MPUIIOKEHUX;
* TIPUHIMIBI CHMMETPUH U 3aKOHBI COXPaHEHUS;

* 0 B3aMMOCBS3SX U (DyHJIaMEHTAIbHOM €JMHCTBE €CTECTBEHHBIX HaYK.




YMeThb:
* 3(p¢EeKTUBHO HCIIOIb30BaTh HA MPAKTHUKE TEOPETUYECKUE KOMIOHEHThI HAYKHU: MOHATHS, CYXKICHHS,
YMO3aKIIOUEHUS, 3aKOHBI;
* IIpEeACTaBUTH IAaHOPaMy YHHUBEPCAJIbHBIX METOAOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
* abcTparupoBaTbCs OT HECYIIECTBEHHBIX BIMSHUI NPU MOJCIMPOBAHHM PEANbHBIX (DU3MYECKUX

CUTYaLM.
BJIaJeTh:
. OCHOBHBIMH MAaTE€MaTHYECKUMHM, TEOPETHYECKUMHU U IKCIIEPUMEHTAIbHBIMU (U3UUECKUMHU

METOJJaMU HCCJIENOBaHUI Ha NPOPECCHOHAIEHOM ypPOBHE, JOCTaTOYHOM IS JallbHEHIIIeH
CrielHaIN3aly U TPOQHIU3aINH;

* MPaKTUKOW UCCIEAOBAHUS U PEIICHUS TEOPETUUECKUX U MPUKIAJIHBIX 33]1a4;

* MareMaTU4eCKHM MOJEUPOBaHUEM (PU3NICCKUX 3a71ad.

3. IlepeyeHb THNOBBIX (IPHMEPHBIX) BONIPOCOB, 3aJaHUI, TeM JJIsl IOATOTOBKH K TEeKyllIeMy KOHTPOJIIO
He npenycmorpeHo.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TepeyeHb KOHTPOIBHBIX BOIPOCOB:

1. Ompenenenue KoppesuOHHbIX (yHKIUi. Teopema Buka.

2. Teopust CBOOOTHOTO CKAIIPHOTO OE3MaCCOBOTO OO30HOTO ITOJIS.
3. bo3oHu3auus U KUAKOCTH JlaTTuHXkepa.

4. YpaBHenuss KHmKHUKa-3aMOIOTIHNKOBA.

5.Mogens SYK.

[IpuMepsl KOHTPOJIBHBIX 3alaHUIH:

1. PaccMoTpuM cucCTeMy OTHOMEPHBIX aKycTHUecKMX (OHOHOB. JlaHHas cucremMa MOXET OBITh
MpeJCTaBlieHa KaK CHUCTeMa TapMOHHYECKHUX OCIMIUILITOPOB € dYacroramu ‘omega(q)=c|q|, Tae q-
BOJIHOBOH BeKTOp (hoHOHA. DyHKIMs [priHA B TaKOM CiTydae 3aBHCUT HE TOJIBKO OT BPEMEHH, HO TaKkKe
OT HPOCTPAHCTBEHHBIX KOOPIMHAT y. BBIMHCINTD KOPPENSIMOHHYIO (YHKIHIO CKOPOCTEH B JIAHHOM
ciryJae.

2. Ilpenmonoxum, uto noine ¢(x) ¢ aercteuem S_{0}[¢] ompeneneHo Ha OKpy>KHOCTH paauyca R (¢ ~
¢+ 2nR) U KUBET Ha NPOCTPAHCTBEHHOW OKpyXHOocTH (X 1~ x 1 + 2m) ¢ mepuoauYEeCKUMH

IpaHUYHBIMU ycJoBUAMU. [lokaxxute, 4T0 TEOpusl HIKBUBAJICHTHA TEOPUH MOJA ¢~ (X), OMpPEaesIeHHOTO
Ha OKpyxkHOocTH pamuyca 2/R (T-myampHOocTh). Jlms pemieHus 3ajadd MOXHO HCIOJNB30BaTh
pa3jioKeHue 1Mo MOAaM B raMHJIETOHOBOM (opmanusme. [Ipu sTom ciieayer yuects, 4To mpu 00xone 1o
[IPOCTPAHCTBEHHOMY LUKy IIOJI€ MOXET W3MEHHUThCA Ha II€JI0€ YMCIO NEPUOJOB SKBUBAJICHTHOCTU
2nR (uncno namotkm). Ilpm mpeoOpazoBaHMM AyallbHOCTH YHCIO HAMOTKM W KBAaHTOBOE YHCIIO
HUMILYJIbCa MEHSIOTCS MECTaMHU.

3. lokaxkute, 4yTo B Oe3MaccoBoii Mojienin THppUHTa TOK COXpaHsIeTCSI.

4. B Teopun cB0O0HOTO 0030HHOTO HOJS MOKAKUTE, YTO TEH30P SHEPTHU-UMITYJIbCA UMEET TOJIBKO JIBE
HEHYJIEBbIE KOMIIOHEHTBHI.

5. Haiitu pemenus ypasuenuit llIBunrepa-/laiicona 8 mogenu SYK, B undpakpacHoMm npenerne.

Kputepun onennBanus

Onenka "3auTeHO" BBICTABISETCS CTYNEHTY, €CIM OH TBEPAO 3HACT MaTephall, TPaAaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSITh [10JyUYCHHbIE 3HAHUS Ha IIPAKTUKE.

Onenka "He 3a4TeHO" BBICTABISIETCA CTYNEHTY, I[OKa3zaBLIeMy (parMEeHTapHbIM, pa3pOo3HEHHBIN
XapakTep 3HaHWH J100 He 3HaroIeMy OOJbIIel YacTH OCHOBHOTO COJIEpyKaHMs Y4eOHOH MpOrpaMMbI
JVCUUTUTMHBIL, JOITyCKAIOIEMy OIIUOKHU B (POPMYIMPOBKaX 0a30BBIX MOHSATHHA, HAPYIIECHHS JIOTHYECKOM
MOCJIEIOBATEIbHOCTH B M3JIOKEHUH NIPOrPaMMHOTO MaTepHaia, c1abo BiIaJeeT OCHOBHBIMHU pa3ieiaMu
y4eOHOH NporpaMMbl, HEOOXOOUMBIMH [UIs JajibHeimero oOydeHHSs W C TPYAOM IPHUMEHSET
MOJTy4eHHbIC 3HAHWA JaXe B CTAaHIAPTHOI CUTyaluH.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH



[lpu mpoBemenun 3auéra oOydvaromemycs npepocraBisercs 30 MHHYT Ha mMOAroToBKYy. Ompoc
oOyyaromierocs o OuieTy Ha 3a4é€Te He TOJDKEH MPEBBIIIATh OJHOIO aCTPOHOMHUYECKOTO Yaca.



