


Pabouass mporpamMmma AMCHMIIIMHBL MO BBIOOPY «DJIEKTPOH-SIAEPHOE
CIHHOBOE B3amMmojeiicTBue B npoBoannkax» (K2.1B.J[B1.4) nua [porpammel
NOJArOTOBKHA HAyYHBIX M HAYYHO-MEAArOTMYCCKUX KAAPOB B aCUpaHType (Hajnee —
nporpamma acnupantypel) HUT® wmm. JI. 1. Jlamgay PAH no nHayuHoi
cnenmanbHocTH 1.3.3. Teopermueckas (U3MKa COCTABICHA B COOTBETCTBUM C

Tpe6OBaHI/I$IMI/I CICAYIOMUX HOPMATUBHBIX JOKYMCHTOB!

1. ®denepaibHbIi 3aK0H 0T 29 nexabpst 2012 roga Ne 273-D3 "O06 oOpazoBaHuu
B Poccuiickoi @enepauyn” ¢ uameHenussmu Ha 04.18.2026 r.

2. ®denepalibHble  TOCYnapcTBeHHbIE TpeOoBanus (DI'T) k mporpammam
MOATOTOBKM HAYYHBIX M HAYyYHO-NIEJATOTMYECKMX KAaApOB B  aCIUPAHTYPE
(aIBIOHKTYPE), yTBEPKIAEHHBIE [IprkazoM MUHMCTEPCTBA HAYKA W BBICHIETO
oOpazoBanus Poccuiickoii deneparu ot 20.10.2021 Ne 951 ¢ u3mMeHEHUsIMH Ha
03.06.2025 .

3. [Tpuka3 MwuHucTepcTBAa HAyKM W BhICIIETO oOpasoBanust Poccuiickoi
Oenepaumn ot 24.02.2021 Ne 118 "OO yTBEp:KIECHWM HOMEHKJIATYPHI HAYYHBIX
CHEUUANBHOCTENH, N0 KOTOPBIM MPUCY)KIAKOTCS VUYCHBIE CTENICHW, U BHECCHHH
u3MeHeHus B [10JI0)KEHHE O COBETE MO 3aLUTE AUCCEPTALIMI HA COUCKAHUE YUCHOM
CTENIEHU KaHAWJara HAyK, HA COMCKAHWUE YYEHOM CTENEHM JOKTOpa Hayk,
YTBEP)KACHHOE NPHUKA30M MHHUCTEPCTBA O00pa3oBaHusi M Hayku Poccuiickoi
®enepaumn ot 10 HOsOps 2017 1. Ne 1093" ¢ uamenenusmu Ha 24.07.2023 .

4. I[Imcemo BAK ot 13.05.2021 Ne 382-02 BAK o IlpumeHeHMM HOBOWA
HOMeHKnaTypel HC

5. [Ipuka3 MwuHucTepcTBa HayKM W BhICIIETO oOpasoBanust Poccuiickoi
Oenepaumn ot 03.06.2021 Ne 561 «O coBerax MmO 3amuTe AUCCEpTAUMi Ha
COMCKAHUE YYECHOW CTEIEHM KaHAuJara HAyK, HA COMCKAHHUE YUYEHOW CTENECHH
JOKTOPOB HAYK»

6. [Ipuka3 MwuHucTepcTBa HayKM W BhICIIETO oOpasoBanust Poccuiickoi
Oenepaumn ot 24.08.2021 Ne 786 "OO yCTaHOBIEHUM COOTBETCTBUS HATPABIICHUI

MOJATOTOBKM HAyYHO-NEAArOrMYECKUX KaJpoOB B AaCOUPAHTYPE (AIBIOHKTYPE)



HAyYHBIM  CIICHUAIBHOCTAM, MPEAYCMOTPEHHBIM HOMEHKIIATYPOH  HAy4YHBIX
CHEUUANBHOCTEN, IO KOTOPBIM MPHUCYKAAKOTCS YUYEHBIE CTEIEHHU, YTBEPKICHHOM
npukazoM MUHUCTEPCTBA HAYKHK U BbIcIIero o0pa3oBanus Poccuiickoi denepanmmn
ot 24 ¢eBpans 2021 r. No 118"

7. IlporpamMMa-MMHMMYM KAaHIMJATCKUX JK3aMEHOB MO  CIELUATIBHOCTH
Teopernueckas Pusnka v ¢ y4eToM 0COOCHHOCTEN cnoskuBiieics B UTO um. JI. /1.
Jlanpay PAH Hay4HO# IIKOJBI

8. [Tacnmopr waywnoii cneumansHocTH 1.3.3. Teopernueckas (¢u3mka,
pazpadortannblil 3kcniepramu BAK MuHncTepeTBa HayKH M BBICIIETO 00pa30BaHus
Poccuiickoit Axkagemun Hayk.

9.  Ilporpamma NOATOTOBKM HAYYHBIX W HAYYHO-NEJATOTMYECKUX KAJIPOB B

acnupanrtype (nanee — nporpamma acnupanTtypel) UT® um. JI. /1. Jlannay PAH

Astop/coctaButenb PII mo nucoumnimse:

0.¢.-M.H., C.H.C. J1.C. CMmupHOB

«01» centsa0Ops 2026 .






1. IHacnopr Hay4Hoii cnenuaabHocTH 1.3.3. Teopernyeckas puznka

Oo0s1acTh HAYKH:

1. EcTeCTBEHHBIE HAYKH

I'pynna Hay4HBIX cIeHHAIbLHOCTEI:

1.3. ®usnveckue HayKu

HaunmMeHoBaHuHE 0TPaC/iM HAYKH, 10 KOTOPOIi MPUCYKAAIOTCH YUCHbIE CTEIICHH:

d)I/I3I/IKO-MaTeMaTI/ILIeCKI/Ie HAvVKH

IHIn¢gp HayuyHO# cienHaIbLHOCTH:
1.3.3. Teopernueckas puznka
HanpasieHust uccjie10BaHUIA:

1. Teopust (yHIaMEHTAIBHBIX B3aUMOJCHCTBUII M KBAHTOBAs TEOPUS MOJISL.
H3yueHue sBICHWI Ha MallblX MacmiTabaXx W Opd OOJBIIMX HSHEPrHsX.
Pa3paboTka mareMarnyeckux MeToAoB Teopud moyst. OObeAMHEHHBIC
MOJENN (PYHIAMEHTAIBHBIX B3auMOACHCTBUN. CyneprpaBuTalys U T€OpuUs
CYNEPCTPYH, MOJEAM C JONOJHUTENbHbIMA u3MepeHusmu, AdS/CFT
COOTBETCTBHE, FOJOTPAPUUECKHAE MOJIETIH.

2. DU3NYECKUE CBOMCTBA MATEPUM U NPOCTPAHCTBA-BPEMEHH BO BceneHHOM.
Kiraccnueckas u KBaHTOBass KOCMOJIOTUA U TpaBuTanms. CBONWCTBA BaKyyMa,
TeMHas 3Heprus. O0was Teopusi OTHOCUTENBHOCTH U €€ PaCIIAPEHMS.

3. PengruBuctckas acTpodusmka.

4. CrangaptHas MoAelb (PyHAAMEHTAIBHBIX B3aUMOJCHCTBUN HJIEMEHTAPHBIX
YaCcTUI[ U €€ pacuIMpeHusi, 00yCIOBICHHBIE MPOOJIEMO TEMHOW MaTepuH,
(U3NKOH HEUTPUHO M APYTUMHU (PEHOMEHOJIOTMUYECKUMHA MPOOJIEMAMH.

5. Teopuss KOHACHCHUPOBAHHOTO COCTOSIHMS KIACCMYECKHX M KBAHTOBBIX,
MAKPOCKOMMYECKUX M MUKPOCKOIHAYECKUX CUCTEM. M3yueHue pasnuuHbIX
COCTOSIHMI BellecTBa M (PU3MUECKUX sIBICHUN B HuX. CTaTuCTUYECKas

(IJI/IBI/IKa, KBAaHTOBadA U KIIACCHUYCCKAA KHHCTUUYCCKAA TCOPHA.



6. OOwue BONPOCH KBAHTOBOM MEXaHUKH: OCHOBBI, TEOPHSI M3MEPEHUH, 001ast
Teopusi paccestHust. KBaHToBasi Teopus (PU3AUECKUX SIBJICHUIA B IApax, aToMax
Y MOJICKYJIax.

7. Pa3paboTka METOAOB ONMUCAHMs AJPOHHOIO BELIECTBA M KBAPK-TIIFOOHHOM
IJ1a3MBbl B IPAJIOKEHUH K TIPOLECCAM B CTOJIKHOBEHUSX SIEP, B KOMITAKTHBIX
acTpou3ndyecknx 00bEKTAX, B paHHEH BCceneHHoii 1 B ApyTrux cucTEMax.

8. CuMyJIsiMU MPOLIECCOB HA PEIIETKE.

9. Pa3zpaboTka Teopuu ME30CKOMMYECKHX cucTeM. KBaHTOBas mH(popMaruka,
KBAHTOBBIC KOMITBIOTEPHI, (PU3HUUECKUE MOJIENH KOTHUTHBHBIX IMPOLIECCOB.

10.Pa3BuTHE TEOPUM W MCCICAOBAHMs OOIIMX CBOWCTB M 3aKOHOMEPHOCTEH

HEPABHOBECHBIX CUCTEM. Pa3paboTka Teopuu xaoca U TYpOYJEHTHOCTH.

CMeKHbIE CHENHATBLHOCTH (B pAMKaX IPYNNbI HAYYHOI CIeHAIbHOCTH)' :
1.3.1. — ®uzuka KkocMoca, aCTPOHOMUS

1.3.15.— ®duszuka aTOMHBIX SAEP W DJIEMEHTAPHBIX YaCTHIL, (PU3MKA BBICOKHAX
DHEPru

1.3.8. — ®u3uKa KOHIAECHCUPOBAHHOIO COCTOSHUSA

1.3.16. AToMHas U MOJIEKyJIsIpHas (pr3Kka

1.1.2. — ludgdepeHunanbHble YypaBHEHUS U MaTeMaTnieckas (pu3nka

1.3.10 — ®u3uKa HU3KUX TEMIIEPATYP

1.3.11 — ®usuka nosynpoBOJHUKOB

1.3.12 — ®u3uka MarHuTHBIX ABJICHUNA

1[[.]'[5[ PCKOMCHAAITUN HAYYIHBIX CHGHH&HLHOCTCﬁ B CO3aaBacMbIX JUCCCPTALIMOHHBIX COBCTAX
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2. ean 1 331248 0CBOEHHS AUCHUILIHHDBI

Ieabr0 W3ydeHUs HACTOAIICH JUCHMIUIMHBI  SBJISIETCS MOATOTOBKA
KBAIM(PMIMPOBAHHBIX HAYYHBIX KaapoOB B OOJACTH TEOPETHUECKON (PHU3MKH,
CHOCOOHBIX BECTH HAYYHO-UCCIICIOBATEIBCKY0 PadOTy, CAaMOCTOSATENBHO CTABUTh
U PellIaTh aKTyaJbHbIC HAYYHBIC U MPAKTUUYECKUE 3aa4H.

3apaum JUCHUIUIMHBL BKJTIOYAOT (DOPMUPOBAHUE Yy ACMUPAHTOB CUCTEMBI
3HAHUW U OCHOBHBIX MTOHATHN O DJIEKTPOH-SAEPHOM CIIMHOBOM B3aMMOIECHCTBUU B
MPOBOJHUKAX, & TAKXKE PAa3BUTUE CHOCOOHOCTH K HAYYHO-MCCIIEI0BATEIBCKOMN
paboTe 1 BBIPAOOTKY MOTPEOHOCTH K CAMOCTOSITEILHOMY TPUOOPETCHUIO 3HAHUH 110

TEOPETUUECKON (PU3HKE.

3. MecTo JMCUMINIMHBI B CTPYKTYpPe NPOrpaMMbl aCIIHPAHTYPbI 10

Hay4HOIl cnenuaabHocTu 1.3.3. Teoperuueckast pusuka.

JlucnuiuinHa ~ «JJIEKTPOH-SIACPHOE  CNHHOBOE  B3auMojAeiicTBHE B
npoBogaukaxy (K2.1B.JIB1.4) OTHOCHTCS K DJJICKTUBHBIM JUCHUILIMHAM
K2.1.B./IB.1 BapuaruBHoii yactu KomnoneHnra 2 «O0pa3oBaTe/ibHbIil KOMIIOHEHT
[IporpaMmbl  MOATOTOBKA HAyYHbIX W HAYYHO-NEJATOTMYECKUX KAAPOB B
acnupaHtype (aanee — nporpamma acnupantypsl) UTD um. JI. J1. Jlangay PAH no
HayuyHO crienuanbHOoCcTH 1.3.3. TeopeTnueckas pusmka.

JluciuniviHa  sBJsieTcst Oa3UCHBIM - KYpPCOM Uil M3YYEHUS CIUHOBBIX
3(p(PeKTOB B MPOBOJHUKAX, MOJYHTPOBOJIHUKOBBIX HAHOCTPYKTYPaX W KBAHTOBBIX
Toukax. CHUHOBBIE CTEMEHH CBOOOJBI JIOKAJIM30BAHHBIX JJIEKTPOHOB M SJIEP
KPUCTAUIMYCCKOM PEMIETKA B TMOJYNPOBOJAHUKAX XOPOWIIO HM30JIMPOBAHBI  OT
OKPY>KCHUSI M  XAPAKTCPHU3YKOTCS  OTHOCHUTEJIBHO  JUIMHHBIMHA ~ BPEMEHAMH
KOT€PECHTHOCTH. [103TOMY HM3ydCHHME CNIMHOBOW TMHAMMWKH 3JICKTPOHOB W SIIEP, a
TaKKe COCOOO0B YIPABJICHUS €1 ABJIICTCS aKTYAJTbHBIM M aKTUBHO Pa3BUBAKOLIUMCS
HanmpaBJICHUEM B (PU3UKE TBEPIOTO TENA. B paMKax TUCHUITIIMHBI PACCMAaTPUBAKOTCS
0a30BbIC¢ MPUHIMIBI TEOPETUYECKOTO OMHCAHUST MHOTOYACTHYHON CHUHOBOM

AWHAMHUKH, OCHOBHBLIC IHIPAKTHYCCKHW BAXHLIC PC3VYJILTATbl, a4 TAKXKC OTKPLBITEBIC



BOMPOCHI, PEIICHAE KOTOPBIX MOXKET OBITh MEPCIEKTUBHOM TEMOW OPUTMHAIBHBIX

HAYyYHBIX UCCIIEIOBAHUI.

Komnerenuun ody4uaromerocsi, popMmupyemMbie B pe3yJabTaTe 0CBOCHUS

AHCHHUILITHHBbI

ObwenpogheccuonanvHvle KOMRNEMEHUUU:

OIIK-1

CMOCOOHOCTh ~ CaMOCTOSATENILHO  OCYLIECTBIATh  HAy4yHO-
MCCIIEIOBATENBCKYIO AEATENBHOCTh B O0JIACTH TEOPETHUYECKOM
¢u3uKu ¢ UCHOJB30BAHUEM  COBPEMEHHBIX  METOJIOB
UCCIIEIOBaHUS U MH(POPMALMOHHO-KOMMYHUKAIIMOHHBIX

TEXHOJIOTUM

Ynueepcaﬂbn blé KomnemeHnuuiu.

CHOCOOHOCTB K KPUTHUYECKOMY aHAIHM3Y M OLICHKE COBPEMEHHBIX
HAay4HBIX JOCTWOKEHWN, TECHEPUPOBAHUIO HOBBIX WACH IIPU
PELIEHUM MCCIIEN0BATENBCKUX M MPAKTUYECKUX 33/1a4, B TOM

YUCJIC B MCIKANCIUINIMHAPHBIX o0nacTax

Ipogeccuonanvrvie Komnemenyuu

[IK-A

CHOCOOHOCTBIO  CaMOCTOSITENIBHO ~ BBIACHATH — PA3JIMYHBIC
(pU3AUYECKUE MEXAHU3MBI B PU3NYECKOM (PEHOMEHE, TOAOUPATH
aJICKBAaTHBIC MOJECIW JJIs ONHCAHHUS STUX MEXaHU3MOB (B

COOTBETCTBUM C MPOPUIEM MOATOTOBKH

IIK-B

CIOCOOHOCTBIO  TPUMEHSATH  HA  TpakTuke  Oa30BBIE
o0EnpOPECCUOHANIBHBIE  3HAHMS TECOPUM U METOJ0B
TEOPETUYECCKON (DU3UKH, B TOM YHMCJIE€ MHUKPOCKOTMYECKOE W

(P€HOMEHOIOTUYECKOE OMKMCAHUE, TEOPUI0 BO3MYILECHUH U




AarpaMMHbIA ~ METOABI (B COOTBETCTBMM C  MpoduiieM

NOJATOTOBKH )

CHOCOOHOCTB MPUMEHSTH PA3IMUYHbIE MATEMATHUYECKHE METOIBI,
takue kak TOKII, pemenne auddepeHunanbHbIX YPABHEHUH,
NPUMECHEHHE TEOPWUM TPYMI, JauarpaMMHas TEXHUKA, NPH

MCCIIEN0OBAHUM MATEMATUYECKUX Y PABHEHUI

TOTOBHOCTh COTPYIHUYATh C HKCIIEPUMEHTAILHBIMU TPyTIIaMH
N0 IJIAHUPOBAHUID (PUBNUYECKUX DKCIEPHUMEHTOB M AHAIM3Y
NOJIYYEHHBIX JKCHEPUMEHTANIBHBIX JAHHBIX, CIHOCOOHOCTBIO
BBIICTISAT B JKCIICPUMEHTAIGHOM  CHTyalMM  OTAEIIbHBIC
¢usznueckue  (PEHOMEHbBI M COCTAaBIIATH  AJCKBATHYIO
MaTEMATUYECKY0 MOJECIb, OMUCHIBAKOLIYI0 3TH ()EHOMEHBI (B

COOTBETCTBUM C MPOPUIEM MOATOTOBKH )

TOTOBHOCTbH K JABHEHIIEMY CaMOOOPA30BAHUIO M PACIIUPEHUIO
KOMIIETEHIIMH, CIIOCOOHOCTBIO TIOKAITM30BATh OOIME TPAHLAIIBI
TEOPETUYECKON (PU3HKM 17151 HOBOTO (PU3HUYECKOTO (PEHOMEHA (B

COOTBETCTBUM C MPO(PUIEM MOATOTOBKH )

B pe3yabTare 0cBOCHHSI JUCHHUILVIHHBI 00Y4aI0UIHECS T0JIKHBI
3name:

® MHUKPOCKOIMYECKAN TaMWIBTOHHAH CBEPXTOHKOTO B3aUMOACHCTBUA U
OCHOBHBIE MOJIEJTH CITMHOBOM JUHAMUKHU,

® [ICHTPAJIbHYIO CIIMHOBYIO MOJENIb U OCOOCHHOCTH €€ PEUICHHS B Pa3IMYHbIX
NPUOIIMIKEHHSIX

e (pu3myeCKuE MEXaHU3Mbl JUHAMHUYECKON SACPHON CIMHOBOM MOJISPU3ALINH,
¢ dexra Xanne;

® KOHIICIIHIO AACPHON CIIMHOBOM TEMIIEPATYPHIL,

® METOIBI ONMUCAHUA 3allyTAHHBIX CIIMHOBBIX COCTOSIHMM W CHKATBIX SIEPHBIX

CHOUHOBBIX COCTOSHUIA.




VYmems:

®  HCIOJI30BATh METObI (PU3NKK KOHACHCUPOBAHHOTO COCTOSIHUS AJIs1 PELICHUS
(yHIAMEHTAIIbHBIX W MPUKIAAHBIX 327124,

® QAHATU3WPOBATH JAHHBIC SKCICPUMEHTA M COMOCTABIATH TEOPETUUYECKUE
NPEICKA3AHUS U SKCIIEPUMEHTAJIBHBIE PE3YIBTATHI,

e JleNarTh KAYE€CTBEHHBIE BBIBOABI P AHAIM3E aCUMNTOTHYECKUX PEKUMOB B
U3y4acMbIX Tpodnemax;

® OCBaWBATh HOBBIE MPEAMETHBIE OONACTH U TEOPETUUCCKUE MOACTIH;

® T[OJIb30BAThCS QJCKBATHBIM MAar€MaTHUYECKUM allaparoM MpH PEUICHAX
MPAKTHYECKUX 3314,

® KOHCTPYHMPOBAaTh (PU3MUECKHUE MOIXObI, CTOCOOHBIC OMUCHIBATH (PUINUECCKUE

SIBJICHUS.
Braaoemo:

¢ HaBBIKAMH MMOCTPOCHUA MHWHUMAJIBHBIX MOHGHGﬁ, OITM CBIBAIOIINX
HHTCPCCYIOMMUC aClICKThI U3y4acMOro (1)I/ISI/II'I€CKOF0 SIBJICHUA,
¢ MCTOOAAMH (I)GHOMGHOJ'IOFI/I"IGCKOFO H MHKPOCKOIIMYCCKOTO  OIIMCaHMsA

ANIEKTPOH-SIIEPHOTO CHMHOBOTO B3aUMOJICHCTBUS.

4. O0bemM AUCHUIIMHBI, BUABI Y4e0HOii paGoTsl U popMa 0TUYETHOCTH
Buo yuebnoti pabomet Yacoe 3ET
OO61as Tpy 10EMKOCTb JTUCIHUTITUHBI 36 1
AyJIUTOPHBIC 3aHITHS. JTEKIIUU 12 0.3
CamocrosTenbHas padoTa 21 0.6
Kontpons 3 0.1

dopMa OTUETHOCTH: 3a4€T ¢ OLIEHKOI

S. Coaepkanue H CTPYKTYpa AUCHUNIJIMHBI

5.1 VY4eOHDLIN IJIAH MO TUCHUILIHHE
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No Hazearnue mem Bceeeo
1 Monaenn 3aMOPOKEHHBIX SIIEPHBIX CITMHOBBIX
4
(QIIyKTyaruid.
2 4
JluHaMu4deCKas siACPHAs CIUHOBAS MOJISIPU3ALAS
3 4
3anyTaHHbIE CIUHOBBIC COCTOSHUS
HTtoro uacos 12

CamMocrosTenbHas padoTa 3aK/II04acTcss B pa3dope 3ahady M YNPaKHEHUH MO

5.2 ConepxaHue Kypca

Tema 1. Moaenb 3aMOPOKEHHBIX SIEPHBIX CIUHOBBIX (DIYKTYaIMid.

MUKPOCKOIIMYECKUA  TaMHJIBTOHUAH  CBEPXTOHKOTO  B3aUMOJCHCTBHUS.
LleHTpanbHas COMHOBAsE MOJEIb, €€ pelieHe "B NpUOIMKeHUN sumKa”. [1epBoie
TEOPETUUECKUE MCCIICIOBAHMS KBAHTOBBIX TOYEK, MPEeAes OOJIBIIOr0 KOIMYECTBA

snaep. OddexTsl XaHe 1 BOCCTAHOBICHUS MOJSIPU3ALINH.
Tema 2. JlnHaMu4ecKas sacpHas CHIMHOBAS MOJIIPU3ALIMSL.

HepaBroBecHas nmonsipu3anust SiACp B CHJILHOM MArHWTHOM Mojie. SaepHas
cnuHOBas Temreparypa. llposBienue nonspusanuu saep B 3ddexre Xawie.
Pa3BOpoOT s1€pHBIX CIIMHOBBIX (PIYKTyauuii B MOJEIN OJHOPOJHOTO CBEPXTOHKOIO

B3aUMOICHCTBUSL. CDOKYCI/IpOBKa AACPHBIX CIIMHOB B IOIICPCYHOM MAariuTHOM II0JIC

Tema 3. 3amyTaHHBIE CTUHOBBIE COCTOSIHMSL.

Onpenenenue U CBOKWCTBA IBYXYaCTUYHOM 3anmy TaHHOCTH. MHOro4acTu4Has

3aMyTaHHOCTb. UYMCIECHHOE PEUICHUE LECHTPAJIIBHON CHUHOBONW MOJCIHA  JJIst
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HEOONbIIOr0 uucia CnuHOB. (CKaThle SACPHBIE CIMHOBBIE COCTOsHUS. Posib

CBEPXTOHKOIO B3aMMOJICHCTBUS B TCHEPALIMK 3ally TAHHBIX COCTOSIHAN (DOTOHOB.

Ilpumep 3agaumn:

Paccuumamyo 2nybuty Kpusoili 60ccmanogienus CRUHOGON NOJAPU3AYUU 6
NPOOOILHOM MACHUMHOM NOJIE KAK QYHKYUIO CMenent anu30mponiu C8epxmoHK020

B3AUMOOCTICMBUSL.

6. Ilepe4ensb quTeparypbl, HEOOXOANMMOII /151 0CBOCHUSI TUCHHILTHHbBI

(ocHOBHasI IUTEpaTYpa)

1. Goldman M. Spin Temperature and Nuclear Magnetic Resonance in Solids.
Oxford: Clarendon Press, 1970.

2. Meier F., Zakharchenya B. P. Optical Orientation. Amsterdam: North Holland,
1984,

3. Abragam A. The Principles of Nuclear Magnetism. Oxford: Oxford Science
Publications, 2002.

4. Dyakonov M. 1. Spin Physics in Semiconductors. Berlin: Springer
International Publishing, 2017.

5. Glazov M. M. Electron and Nuclear Spin Dynamics in Semiconductor

Nanostructures. Oxford: Oxford University Press, 2018.

7. IlepedyeHb HHPOPMALMOHHBIX TEXHOJIOIHI, HCIOJIb3YEMbIX NPH
OCYLLECTBJICHUN 00Pa30BaTe/ILHOIO NMPOLEcca Mo AUCHHIIMHE (MOXYJIIO),
BKJIIOYAS NepPeveHb NPOrpaMMHOro odecnedenusi 1 HHGOPMaHOHHBIX

CIPABOYHBIX CHCTEM (P HEOOXOAUMOCTH)

Ha nexmuoHHBIX 3aHITHSIX HCIIOJIB3YIOTCA MYHBTI/IMGI[I/II\/IIHBIG TCXHOJIOTHH,

BKJIFOYAs IEMOHCTPALMIO MTPE3CHTALUN.
8. MarepuajibHO-TEXHH4YECKOE 00ecTeeHne JUCIUIINHbI

- aynuropHblid poug UTD um. JI. /1. Jlangay PAH;
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- HOYTOYK, MYJIbTUMENIHBINA TPOEKTOP, SKPaH;

- pabouee MECTO ¢ BBIXOJA0M B MIHTEpHET;

- oubnmmoreunsiii poug UTD um. JI. JI. Jlannay PAH

- oubmoreunsie Gouasl BEH PAH u HOB (no morosopy UT® um. JI/.
Jlanpay PAH

9. ObecnieueHne 3TeKTPOHHOI HHPOPMALIMOHHO-00Pa30BaATE/IbHOI Ccpenoii
JJI51 OCBOEHHUS TUCIUIJIMHBI B OJTHOM 00bEMe He3aBHCHMO OT MecTa

HAXOKACHHUS 00y4Yarouerocs (mpu Heo0X0AUMOCTH)

- AJNIEKTPOHHBIE HHPOPMALIMOHHBIE U 00pa3oBarenbHble pecypebl UTD um. JI.

. JlJanpay PAH - DUC UT® um. JI. 1. Jlanpnay PAH
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