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BCTYII

[Iporpama HaB4anbHOiI aucHMIUIIHE “Teopis HU3BKOBUMIPHHUX CHUCTEM’ CKJIaJeHa
CKJIaJiIeHa BIAIMOBIHO /0 OCBITHBO-TIPO(ECiitHOT (OCBITHHO-HAYKOBOi) HMPOTPaMU MiJrOTOBKU
TIEPIIOTO PiBHIO BUIOI OCBITH — OaKajaBp

HanpsAMy HiATOTOBKU 6.040203 — ¢izuka
creniajabHOCTI

1. Onuc HaBYAJILHOI AUCHHUILIIHA

1.1.Mera BuKIIajaHHA HaBYAILHOI JUCHUILIIHA

MeTor0 BUKIAJaHHS HABYAJIBHOI IUCIHMIUIIHU «TEOPis HU3BKOBUMIPHHUX CHUCTEM» €
HAJAaHHS CTYJCHTaM YSBJICHb IPO CYYacHI CTaH TeOopii JBOBHMIPHOTO EJIEKTPOHHOTO Ta3y B
Mar”iTHOMY TIOJIi, TeOpii JBOBHUMIPHUX KPHUCTAJIB, TEOPii TOMOJOTIYHUX 130JATOPIB, 1 Teopii
JTIBOBMMIPHOI HaITUIMHHOI PiJMHH, TIPO OCHOBHI MOJIEN B TE€OPil HU3bKOBUMIPHUX MarHeTH3My Ta
iX TO4HI 1 HAOIMKEH1 METOAM PO3B’I3yBaHHS.

1.2. OcHOBHI 3aBIaHHs BUBUEHHS JUCIUILIIHU:

- HABYUTH CTYJCHTIB OCHOBAM KBaHTOBOI T€OPii HU3bKOBUMIPHUX CHUCTEM 1 Teopii (ha3oBUX
IIEPETBOPEHD B TAKUX CUCTEMAX,

- HaJIaTH CTYJICHTaM YSBJICHHS PO Cy4acHi "rapsdi TOYKU" 1 cCydacHy MpoOIeMaTHKy Teopii
HHU3bKOBUMIPHHUX CHCTEM.

Komnemenmuocmi, wo 3abe3neuyiomuscs OUCYUNIiHoIO:

* 31aTHICTh PO3B’SI3yBaTH CKIIA/IHI CIeliali3oBaHi 3a/1a4i Ta MPaKTH4HI TPodsieMu 3 (i3UKU
Ta/abo actpoHoMii y mpodeciiiHii MISUTBHOCTI ab0 y TpOIeCi MOJAIBIIOr0 HaBYaHHS, IO
nependavae 3acTOCYBaHHA TIEBHHX Teopid 1 MeronaiB ¢i3uku Ta/abo acTtpoHOMil 1
XapaKTepU3yeThCs CKIAAHICTIO Ta HeBU3HauUeHIcTio yMOoB (IK).

* 31aTHICTh JJ0 a0CTPAKTHOIO MUCIICHHSI, aHai3y Ta cunTe3y (3K-1).

* 3IaTHICTh 3aCTOCOBYBATH 3HAHHS y pakTHYHKUX cuTyamisx (3K-2).

* HaBuuku BUKOpHCTaHH iHPOpMAILiiiHUX 1 KOMyHiKamiiHuX TexHouorii (3K-3).

* 3MaTHICTh OyTH KpUTUYHKUM i camokputu4HuM (3K-4).

* 3natHicTh npuiiMaTu 00rpyHTOBaHI pimenHs (3K-5).

» HaBuuku mMixxocobucticHoi B3aemoii (3K-6).

* 31aTHICTh OLIIHIOBATH Ta 3a0e3MeYyBaTH SKICTh BUKOHYBaHUX poOiT (3K-8).

* BusHaueHicTh 1 HAMOJIETIIMBICTD 110/I0 TIOCTABJICHHUX 3aBJaHb i B3ATHX 000B’s3kiB (3K-9).

* 31aTHICTh CIIJIKYBAaTUCS AEPKABHOK MOBOIO SIK YCHO, TaK i mucbMoBo (3K-12).

* 3IATHICTH CHIIKYyBaTUCS iHO3eMHOI0 MOBoO (3K-13).

* 3HaHHA 1 PO3yMIHHSI TEOPETUYHOIO Ta EKCIIEPUMEHTAILHOTO 0a3ucy cydacHoi (i3uKkH Ta
actpoHomii (OK-1).

* 31aTHICTh MpaloBaTH 13 HAYKOBHM OOJIaJIHAaHHSAM Ta BHUMIPIOBAIBHUMH NpUIIAJIaMH,
00pOoOJIATH Ta aHANII3yBaTH pe3yibTaTu Aocimkens (OK-4).

* 31aTHICTh BUKOHYBaTH OOYMCIIOBAJIbHI EKCIIEPUMEHTH, BHUKOPHUCTOBYBAaTH YHCEINIbHI
METO/IH JUTsI PO3B’sI3yBaHHS (PI3UYHUX Ta ACTPOHOMIYHHX 3aJ71a4 1 MOJISTIOBAHHS (DI3UYHUX CHCTEM
(DPK-5).

* 3aTHICTh MOJICITIOBATH (Bi3UYHI CHCTEMH Ta aCTPOHOMIYHI siBHINa i porecu (DPK-6).

* 31aTHICTh BUKOPUCTOBYBaTH 0a30Bi 3HaHHS 3 (PI3UKM Ta acTPOHOMIi Ul PO3YyMiHHS
OyZ0BM Ta OBEIHKH MPUPOIHUX 1 IITYYHUX 00’ €KTIB, 3aKOHIB ICHYBaHHS Ta eBotoLii BeecBiTy
(DPK-7).

* 3IATHICTH MPAIFOBATH 3 JUKEpEJIaMu HaBYaJIbHOI Ta HayKoBoi iHpopMmarrii (PK-9).

 31aTHICTh CAMOCTIMHO HAaBYATHUCS 1 ONTAHOBYBATH HOBI 3HAHHS 3 (PI3UKH, aCTPOHOMIT Ta
cymikuux ramyseit (OK-10).

 YcBinomieHHs NMpodeciiHuX eTHYHUX aCHEKTiB (i3MUHHUX Ta ACTPOHOMIYHUX JAOCIIKEHb



(PK-12).

« OpieHTarlist Ha HalBUIII HAYKOBI CTAHIAPTH - 0013HAHICTH MIOA0 PYHIaMEHTATBHUX
BIJIKDUTTIB Ta TEOPiH, SKi CYTTEBO BIUIMHYJIM HA PO3BUTOK (Di3UKH, aCTPOHOMII Ta 1HIINX
npupoannunx Hayk. (OK-13).

3natHicTh 3100yBaTH JOIATKOBI KOMIIETEHTHOCTI Yepe3 BUOIPKOBI CKJIAI0BIOCBITHBOT
IporpaMu, caMooCBiTy, HeopmaibHy Ta iHpopManbHy ocBiTy (PK-14).

1.3. KinbKicTh KpeauTiB — 4.
1.4. 3aranpHa KUIBKICTE roauH — 120.

1.5. XapakrepucTuka HaB4aIbHOI TUCITUILTIHA

3a Bubopom

Jlenna ¢opma HaBuaHHs

Pik niaroroBku

4-it

CemecTtp

8-i

Jlekuii

26 ro.

[TpakTH4Hi, CEeMiHAPCHKi 3aHATTS

26 ro.

JlabopartopHi 3aHITTS

He nepenbayeHi HaBYaIbHUM TIJIAHOM

CamocrTiitHa poboTa

68 ronx.

[HMBITyanbHI 3aBIaHHS

KypcoBa po6ora

1.6. 3rigHO 3 BUMOTaMHU OCBITHBO-TIPO(ECiiHOT MPOrpamMu CTYIEHTH TOBUHHI JOCSTTH TaKUX
pe3ysbTaTiB HaBYAHHS:

3HaTH, po3yMITH Ta OYTH 3JaTHUM 3aCTOCOBYBATH Ha MpodeciiiHOMY piBHI MPUHIUIH 1
TEOPETUYHI MIJXOAM A0 OIMUCY aHaji3y, TIyMaueHHs, MOSICHEHHS 1 kiacudikamii cyTi Ta
MEXaH13MIB PI3HOMaHITHUX (i3MYHUX SIBUI 1 MPOLECIB, SKI BiAOYBalOTHCS Y HU3bKOBUMIPHHUX
CUCTEMAX.

ByTu 31aTHIM 3aCTOCOBYBAaTH MaTeMaTU4HI 3HAHHS 3 TEOpli JIHIMHUX ONEepaTopiB, TEOpIi
HMOBIpHOCTEM Ta MaTeMaTW4YHOI CTATHUCTUKU 3 METOI OTPUMAaHHA (DI3MUHUX XapaKTEPUCTHK
HU3bKOBUMIPHUX CHCTEM, BHUKOPHUCTOBYBATH CHUMETPIMHI 1 TOMOJOTIYHI NPUHLIMIIKA B aHai31
(bi13UYHMX SBUII B HU3bKOBUMIPHUX CUCTEMAaX, 30KpeMa B HU3bKOBUMIPHUX MAarHiTHUX CUCTEMaXx.

IIpozpamni pe3ynomamu HaGUaHHA, WO 3a6€3neuyIomovcs OUCYUNILIHOIO!
3HaTH, pO3yMITH Ta BMITH 3aCTOCOBYBAaTH Ha 0a30BOMY pIBHI OCHOBHI IOJIOXEHHS
3arajibHOi Ta TEOPETUYHOI (D13UKH, 30KpeMa, KITaCHYHOI, PEISTUBICTCHKOI Ta KBAHTOBOT MEXaHIKH,
MOJIEKYJISIpHOT (Di3UKH Ta TEPMOJINHAMIKH, €IIEKTPOMArHETH3MY, XBIIILOBOI Ta KBAHTOBOI ONITHKH,
¢i3ukM aromMa Ta aTOMHOIO s1pa JUIs BCTAHOBJICHHS, aHaJi3y, TIyMadeHHs, MOSICHEHHS M
kjacudikauii cyTi Ta MEXaHI3MIB PI3HOMaHITHUX (13UYHUX SIBUII 1 MPOIIECIB AJIS PO3B’SI3yBaHHS
CKJIQJIHUX CTICIiali30BaHMX 3a/]a4 Ta MPaKTUYHKUX MpobieM 3 ¢izuku Ta/ado actponomii (ITPH-1).
* 3HaTH 1 pO3yMITU (Pi3UYHI OCHOBU ACTPOHOMIUHHX SIBUI: aHANI3yBaTH, TIYMa4yHTH,
MOSICHIOBATH 1 KJIacH(iKyBaTu OyZ0BY Ta €BOJIOLiI0 aCTpOHOMIYHHMX 00’ €kTiB BeecBiTy (mianer,
3ip, TUTAHETHUX CHUCTEM, TaJJAKTHUK TOIIO), @ TAKOK OCHOBHI1 (h13MYHI MPOIIECH, K1 BITOYBAIOTHCS B
uux (ITPH-2).
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* 3HaTU 1 pO3YMITH EKCINEPUMEHTAIbHI OCHOBU (DI3UKU: aHaTI3yBaTH, OIMCYBaTH,
TIYMAuuTH Ta MOSICHIOBATH OCHOBHI E€KCIIEPHUMEHTAJIbHI MiATBEPKEHHS ICHYIOUUX (Di3MUHUX
teopiit (ITPH-3).

* 3HaTH OCHOBHI aKTyaJIbHI MPOOJIeMH cydacHOi ¢i3uku Ta actporomii (ITPH-5).

» OniHOBaTH BIUIMB HOBITHIX BIJIKPUTTIB Ha PO3BUTOK Cy4dacHOi ()i3UKH Ta acTpOHOMIi
(TTPH-6).

* Po3ymiTn, aHami3yBaTH 1 TOSICHIOBATH HOBI HAyKOBI PE3yJbTATH, OJCP)KaHI Yy XOJIi
npoBe/IeHHS (PI3UYHUX Ta ACTPOHOMIYHHX JTOCIIKEHbB BiImoBiaHO A0 crenianizaiii ([TPH-7).

* Matu 06a30Bi HaBMYKM CaMOCTIHHOTO HaBYaHHS: BMITH BIJIIYKOBYBaTH IOTPIOHY
iHpopMaLil0 B JAPYKOBAaHMX Ta EJIEKTPOHHHUX JDKEpenax, aHali3yBaTH, CHUCTEMaTH3yBaTH,
PO3YMITH, TAYMAaYUTH Ta BUKOPUCTOBYBATH i JJIsl BUPILICHHS] HAYKOBUX 1 MPUKIAIHUX 3aBJIaHb
(TTPH-8).

* BmiT ynopsakoByBaTH, TIIYMayUTH Ta y3arajibHIOBATH OJEpXaHl HAyKOB1 Ta MPaKTUYHI
pe3yibratu, pooutu BucHoBkH ([TPH-11).

* Po3ymiTu 3B’30K (hi3uKH Ta/ab0 acTpOHOMIT 3 IHITUMU MTPUPOJIHUYUMH Ta 1HKEHEPHUMHU
HayKam#, OyTH OOI3HaHUM 3 OKpEeMHUMHU (BIAMOBIIHO O CHeIiai3aiii) OCHOBHUMH MOHSATTIMHU
npuKIaaHoi (Pi3MKKM, MaTepialo3HaBCTBa, iHXKEHEPii, XiMil, 610JI0TIT TOIIO, a TAKOXK 3 OKPEMHUMU
00’ekTaMu  (TEXHOJOTIYHUMH TPOLECAMU) Ta TPUPOAHUMH SBUIIAMH, IO € MPEIMETOM
JOCTIIPKeHHS 1HIIUX HayK 1, BOAHOYAC, MOXKYTh OyTH npeaMeTaMu (i3UUHUX a00 aCTPOHOMIYHHUX
nocinimkens ([TPH-13).

* 3HaTH 1 PO3YMITU poJb 1 Mmicie (i3UKH, aCTPOHOMIi Ta IHIIUX MPUPOTHUYUX HAYK Y
3arajibHil CUCTEMI 3HaHb PO NPUPOAY Ta CYCIIIBCTBO, Y PO3BUTKY TEXHIKM W TEXHOJOTIH Ta y
dbopmyBaHHi cydacHoro HaykoBoro ceitorisiny (ITPH-17).

* Posymit 3HaueHHS (I3WYHUX JOCHIUKEHb JUIS 3a0€3MEUYeHHS CTajoro pPO3BHUTKY
cycmiabcrBa (ITPH- 22).

* Po3ymiTu icTopito Ta 3aKOHOMIPHOCTI PO3BUTKY (i3uku Ta actpoHomii (ITPH-23).

* Pozymitu mice ¢i3uku Ta acTpoHOMIi y 3arajbHii cucTemi 3HaHb MPO MPUPOIY 1
CYCILUJIBCTBO Ta Y PO3BUTKY CYCHIILCTBA, TeXHIiKH 1 TexHoyorii ([TPH-24).

* MaTu HaBUYKH CAaMOCTIHHOTO PUNHSTTS PILLIEHb CTOCOBHO CBOiX OCBITHBOI TPA€EKTOPIi Ta
npodeciitnoro po3sutky (ITPH-25).

2. TeMaTH4YHHII JIAH HABYAJILHOI JUCIMILIIHA

Po3nin 1. /IBoBuMipHMii eJIeKTPOHHUI ra3 B MATHITHOMY HOJIi.

Tema 1. [{sosumipnuii enekmponnuii 2az. Keanmosuti ecpexm Xosna.
[TpssMOKYTHI 1 TPUKYTHI KBaHTOBI sIMU. ['€TepoCTpyKTypu 3 KBAHTOBUMHU sMaMu. CHEKTp
JIBOBUMIPHOTO €JIEKTPOHHOTO ra3zy B MarHiTHoMy noui.Knacuunuii i kBaHTOBUH edexT Xoa.
Pounb nokanizoBanux craniB. KpaiioBi cTanu B cuctemax 3 KBaHTOBUM eekToM XoJuia.

Tema 2. @asa beppi
3aranbHe Bu3HaueHHs ¢a3u beppi. @a3a beppi aig cnuny B marHiTHoMy noini. EexkTAaponoBa-
Boma i ¢aza beppi. LlItyuni kaniGpyBansHi o i ¢paza beppi

Tema 3. Tononociuni ineapianmu 6 meopii keanmogo2o egexmy Xonna

XO0JTOBChKA MPOBIIHICT, PO3PaXyHOK B HAOIMKEHHI JiHIHHOTO BiAryky. Yucino YepHa.
TKHH - inBapiaHT.

Po3nin 2. EjnexkTpoHHi BaacTUBOCTI rpadeny.

Tema 4.EnekmpoHuuii cnekmp epagpeny 6 mooeni CuibHo20 38's3Ky.
Kpucranuuna ctpykrypa rpadeny. 3oHa bpinntosna. Enektponnuii ciextp. ipakiBCchku
touku. PiBai Jlannay B rpadeni. TynentoBanns Kneiina B rpadeni



Tema 5. Teopis ninitinoco i02yKy epagheny Ha 3068HIUHI N0
BucoxouacrorHa npoBiaHicTh rpadeny. llormuHaHHA elIEKTPOMArHiTHOrO MO B TpadeHi.
IToBepxHEBI M1a3MOHU B TpadeHi.

Po3ain 3. OcHoBH Teopii TONMOJIOTTYHUX i30J19TOPIB.

Tema 6. Cumempis eaminbmoHiany eleKmpoHie Ha peuimyi 6i0HOCHO 0OEpHEeHHs Yacy

CumeTpisi BITHOCHO OOEpHEHHS 4acy Il OECCHIHOBUX 4YacTMHOK. CHUMETpis BiJHOCHO
oOepHEeHHsI yacy JJIs1 YaCTHHOK 31 crmiHoM. TeopemaKpamepca.

Tema 7. Mooeni 0608uUMipHUX MONOLOCIUHUX [30]51MOPIE

Mopuenb Xanaeiina i mopensKeiina-Mene. ['erepoctpykrypaHgTe-CdTe sik iBoBuMipHUi
TOMOJIOTTYHHUM 130JITOP: MOJENIbHUI onuc. banicTHyHMi TpaHCIOPT B OAHOBUMIPHUX KaHajax.

Tema 8. Z> mononoeiunuii ingapianm

Z, Tonosioriunmid iHBapiaHT 1 HyJi [1daddiany. Z; Tonmonoriynuii iHBapiaHT B CUCTEMax 3
LEHTPOM iHBepCii

Tema 9.Tpusumipni mononociuni izonamopu

CunbHi 1 cnaOki TpUBUMIpHI TOHOJOTIUHI i30msTOpH. [lOBEpXHEBI CTaHM TPUBHMIPHHX
TOIOJIOTTYHHX 130JIATOPIB.

Po3znin 4. IleperBopennst bepesuncokoro-Kocrepaina-Tayueca.

Tema 10. Ocobausocmi ¢hazosux nepemeopersb 8 080BUMIPHUX CUCTEMAX

Boze-koHaeHcaliss B TPUBUMIpHUI 1 JBOBHUMIPHHX CHUCTeMax. BIJICYTHICTH IaneKkoro
MOPSAIKY B JIBOBUMIPHUX CHUCTEMaX.

Tema 11. Buxpi 6 naonaunnux cucmemax. Bzaemoois suxpis

KBanTtoBi Buxpi. 3aracaHHs HAAIJIMHHOTO MOTOKY B CHUCTEMi B KBAaHTOBHMMH BUXOPAMHU.
BinbHa enepris cucremu BuxopiB. Temmepatypa nepexoay bepesuncrkoro-Kocrepiima-Tayneca.

Tema 12. Haonnunna winvnicms i nepexio bepezuncvkoeo-Kocmepniya-Tayneca.

Enepris B3aemozii BUXOpiB B JBOBUMIPHIM HaAIUIMHHIN cUCTeMi. 3MEHIICHHS HAIUTHHHOT
IIUTBHOCTI 332 PaxyHOK HOPMaJbHHUX 30Yy/DKEHb 1 3a paXyHOK BHXopiB. CTpuOOK HaIIIMHHOL
HIUIBHOCTI B Toull nepexoay bepesuncrkoro-Kocrepmina-Tayneca.

Po3nin 5. Cninosi moaeni. Touni Ta HaGanKeHI MeTOAH B Teopil HU3BKOBUMIPHOI0
MarHeTu3IMy

Tema 13. I'aminomonian I etizenbepea.
OcHoBHMI cTaH relzeH0eproBckoro gpeppomarneTrka. CrninoBa XxBuisl. CHEKTp HAWHUKYIUX
CTaHIB Tel3eH0eproBCKOro heppomMarHeTuka.
Tema 14. Oonosumipnuil 3aMKHeHUL TAHYIOHCOK 6 i30mponHiti modeni I etizenbepeaa.
Merton bere pimenns oqHomipHOi 3a1a4i (s = 1/2).EHepris ocHOBHOTO cTany
reii3eH06eproBckoro aHTuepoMarHeTrka.
Tema 15. Anizomponnuii ranyrodicox I etizendepea 3i cninom % K mouHo po38'a3yeana
K8AHMOBA MOOElb.
KBaHTOBMI METO/ 3BOPOTHOI 337a4i pO3CItOBaHHS.
Tema 16. Touno poss’szysana oonomipna XY-mooenw 3i cninom 1/2.
Tepmoaunamika XY-mozeni. Kanroswuii hazoBuii nepexia no nomto B i3otponHiit XY-
mozeni npu T = 0.
Tema 17. /[sosumipna epamralzinea.
Martpuus nepexony. 3BeieHHs 3a1a4i 10 ogHoBUMIpHOT XY -mozeni. TouHe pirneHHs it
JBOBUMIPHOI Mojieni [3iHra 6€3 MarHiTHOTO MOJIs.
Tema 18. Piensnus pyxy cnuna 8 maenimuomy noii. Ipeyecis.
Jlineapu3sariist piBHsHb pyXy. HanmiBkiiacuuHa Teopisi CliHOBUX XBUJIb Y (pepOMarHeTHky.
HaniBkiiacu4Ha Teopist CiHOBUX XBWIb B aHTU(EpOMarHeTuky. Bunaaok niHiiHOTO
JTAHLIOKKA.
Tema 19. Mooenv Xabbapoa.



TouHwmit po3B’A30K ISl OJHOBUMIPHOT Mojieli MeTooM bere.

Tema 20. IIpobrema Konoo.
Tounuii po3B’s130k MeToA0M bere.

3. CTpyKTypa HaBYAJIbHOI TUCHUILIIHU

HasBu po3aini i Tem

Kinekicts roany

neHHa hopma

yCbOIO y TOMY YHUCIIi
I iy 11a0. 1HI. C. p.
1 2 3 4 5 6 7
Po3ain 1./IBoBUMIpHMIT €IEKTPOHHHUI a3 B MATHITHOMY ITOJII.
Tema 1. JIBoBUMIpHHIA €IEKTPOHHUI 8 2 2 4
ra3. Ksanroswuii edexr Xomna.
Tema 2. ®aza beppi 8 2 2 4
Tema 3. Tononoriuni iHBapiaHTH B 8 2 2 4
Teopii kBaHTOBOTO edekty Xona
Pasom 3a posnisiom 1 24 6 6 12
Po3ain 2.EnekTpoHHi BIacTHBOCTI rpadeny.
Tema 4. Enextponnuii ciektp rpadeny 8 2 2 4
B MOJIJII CUJIBHOTO 3B'SA3KY.
Tema 5. Teopist JiHIKHOTO BIATYKY 6 2 4
rpadeHy Ha 30BHIIITHI TOJISI.
Pazom 3a pozaiiom?2 14 4 2 8
Po3aia 3.0cHOBH Teopii TOMOJIOTIYHUX 130ISITOPIB.
Tema 6. CumeTpis raMiIbTOHIaHY 7 1 2 4
€JIEKTPOHIB Ha PEIIITIIi BIJIHOCHO
o0epHEeHHs yacy
Tema 7. Mopeni ABOBUMIpHUX 7 1 2 4
TOMOJIOTIYHHX 130JISITOPIB
Tema 8.Z; Tomonoriyanii iHBapiaHT 7 1 2 4
Tema 9. TpuBuMipHI TONMOIOTIYHI 7 1 2 4
130J1ITOpH
Pazom 3a pozisiom 3 28 4 8 16
Po3ain 4.I1eperBopennst bepesuncbkoro-Kocrepaina-Tayseca.

Tema 10. OcobmmBocTi (hazoBux 7 1 2 4
NEePEeTBOPEHb B JBOBUMIPHUX
crcTeMax.
Tema 11. Buxopi B HaATUTHHHUX 7 1 2 4
cucremax. Bzaemosist BUXODIB.
Tema 12. HagnnuaHa MIbHICTE 1 8 2 2 4
nepexin bepesincrkoro-Kocrepunina-
Tayneca.
Pazom 3a pozainom 4 22 4 6 12

Po3aia S. Cninosi Mozeni. TouHi Ta HaOMMKEHI METOU B TEOPii HU3bKOBUMIPHOTO

MarHeTu3My

Tema 13. OgHOBHMIpHA MOJIENb [3iHTa 5 1 4
Tema 14. OgHoBUMIpHUI 3aMKHEHUN 6 1 1 4

JIAHITIO’KOK B 130TPOITHIN MOJei

I'eiizenbepra.




Tema 15. AHI30TpOITHUI JTAHITIOKOK 6 1 1 4

I'eiizenbepra 31 CriHOM %2 SIK TOUYHO

pO3B’si3yBaHa KBAHTOBA MOJICIIb.

Tewma 16. TouHo po3B’si3yBaHa 6 1 1 4

onHomipHa XY-mMoJenb 31 ciaoM 1/2.

Tewma 17. JIBoBuMipHa rpaTka [3iHra 1 1

Tema 18. PiBHAHHS pyXy CIIUHA B 1 1

MarHiTHomy moJi. [Ipemnecis.

Tema 19. Monens Xabb6apaa 5 1 4

Tewma 20. IIpo6nema Konpo. 2 1 1

Pazom 3a pozaiiom 5 32 8 4 20
Ycvozo 2o0un | 120 26 26 68

4. TeMHu NPAKTUYHMUX 3aHATH (ceMiHapiB).

Ne Ha3Ba Temu KinbkicTb
3/ TOIUH
1 | KpaiioBi cTanu B cucTeMax 3 KBaHTOBHM edekToM XoJuia 4
2 | Edexr AaponoBa-boma i daza beppi 4
3 | HlTyuni kaniOpyBanbHi o i pasza beppi 4
4 | TynemoBanus Kineiina B rpadeni 4
5 | bajgicTHyHU# TPaHCIOPT B OJTHOBUMIPHUX KaHaJIaX. 3
6 | F'erepoctpykrypaHgTe-CdTe sik 1BOBUMIpHHMIA TOMOJOTIYHUMN 3
130JIATOp: MOJIETIbHUM OIHC.
7 | CriHOB1 MOJIeNI: TIepexij BiJl CHIHOBHUX OINEPaTOpiB 10 1
OIepaTopiB HAPOJKEHHS Ta 3HUILIICHHS
8 Tepmonunamika mojeni ['eitzenOepra B HAOMMKEHH1 CITIHOBUX 1
XBUJIb
9 | KBanTogi ¢a3o0Bi nepexoau B i3orponHii XYmonemi 2
Ycvozo 200un 26

5. 3aBaaHH#A AJ151 CAaMOCTIHHOI PodOTH

[TosicHeHHsI 010 TOTO, 1110 TOBUHEH 3pOOUTH CTYJEHT Iij Yac CaMOCTiiHOI poOoTH:

1. [lo BciM HWX4YE BKa3aHMM TeMaM OINpALIOBAaTH KOHCIEKTH JIEeKLIH, MpOYUTaTH
BIJIMOBIIHI naparpadu B MiJIpydHUKAX Ta MOHOTpadisx;

2. CaMOCTIHHO TOTYBaTHUCS IO CEMIHAPCHKUX 3aHSTh;

3. CaMoOCTiifHO MiArOTYBaTH MUCHMOBY JOIOBiIb HA CEMiHapI.

Ne Buau, 3mict camocTiiiHOT po60TH KinbkicTh
3/ Tongnu

1 | /IBoBuMipHHMii enekTpoHHMi ra3. Ksanrosuii epext Xoa. 4

2 | ®aza beppi 4

3 | TonosoriuHi iHBapiaHTH B Teopii KBAaHTOBOTO edekTy Xoia 4

4 | EnextpoHHMil criekTp rpadeHy B MOJIEN1 CUIIBHOTO 3B'A3KY. 4

5 | Teopis niHIMHOTO BIATYKY rpa)eHy Ha 30BHIIIHI MOJIS. 4

6 | Cumerpis raMiIbTOHIAHY €JIEKTPOHIB Ha PELIITII BITHOCHO 0OEpPHEHHS 4

qacy
7 | Mopeni 1BOBHMIpHUX TONOJIOTIYHUX 130JIATOPIB 4

8 | Z> TomonoriuHMiA iHBapiaHT 4




TpuBUMIpHI TOMOJIOTIYHI 130JIATOPH

10

Oco6smBocTi (ha30BUX MEPETBOPEHD B TBOBUMIPHHUX CHCTEMAaX.

11

Buxopi B HaqmumHHUX cuctemMax. B3aemozist BUXOpiB.

12

Hannnuana minbHICT 1 mepexin bepesincbkoro-Kocrepmina-Tayneca.

13

N E NN E N

OpnnoBuMipHa Mozenb [3inra. TepmoauHaMika 0THOBUMIPHOT MOZEI]
I3inra. JlocaiguTu TemMnepaTypHy 3aJI€KHICTh TETUIOEMHOCTI BiJ
TEMIIepaTypy B HyJIbOBOMY MarHiTHOMY mo:ii. [TopiBusTH 3
PE3YJIBTATOM JJIsl TPOCTOr0 NapaMarHeTHKa.

14

['aminbronian ['elizenOepra. CriekTp HAHWKYMX CTaHIB 4
reizeHbeproBekoro gpeppomarnerrka. Jlus TaHIroKKa 31 criHoM(s =
1/2) y pa3i ogHOBiCHOI aHi30TPOIIii 3HAWTH CHEKTP CTalliOHAPHUX
CTaHIB 3 OJTHUM OOCPHEHHUM CITIHIB JUIS [IUKIIYHUX IPAHIYHUX YMOB Ta
JUTS «BIJTKPUTOTOY JIAHITIOKKA.

15

Mertopn bere pimennst oqHoMipHOT 3a1a4i (s = 1/2). Meronom bere 4
3HAWTH CIIEKTpP CTAI[IOHAPHUX CTaHIB 3 IBOMa OOCPHEHUMH CIIIHAMU
JUTS. HECKIHYEHOTO JIAHITIOKKA.

16

Juaronanizaris ramigbToHiany XY-Moeni 3a JOMOMOIo0 U-V- 4
neperBopenHs boromo6oa. JlocHiIuTH 3aeKHICTh TETUIOEMHOCTI BiT
TEMIIEPaTypHy B Pi3HUX MAarHITHUX MOJISX.

17

Monens Xab6apna. [IpoananizyBaTu BUAM CUMETPil B MOIEITI 4
Xabbapna.

Yevozo 2ooun 68

N

NG~ W

6. InuBinyanbHi 3aB1aHHs
Temu KypcoBuX pooiT

KpaiioBi cTpymu B Teopii KBaHTOBOro edekty Xoia.

Buxopuctanns ¢a3u beppi ayig onucy mITy4YHUX KaniOpyBaJbHUX MOJIIB B TEOPIT
YIABTPAXOJIOJHUX Ia3iB.

Oneparop MarHiTHUX TPAHCIALIN y BUNaAKy JOBUILHOTO KaniOpyBaHHS.

PiBHi JIangay B rpageHi.

BHZ-monens 13omsaropa Uepha.

BHZ-monens Tonosnoriunoro i3onsropa. PemriTkoBa Bepcis.

PiBHi JIanaay Ha moBepxH1 TOMOJOTIYHOTO 130JIATOPA.

3aracaHHs Ha{IUIMHHOTO MOTOKY 32 PaXyHOK PyXy KBaHTOBUX BHXOPIB.

7. MeToau KOHTPOJIIO

[linroToBka MHUCHMOBOI AOMOBIAl Ui BUCTYNy Ha ceMiHapi, BHUCTYNl Ha ceMiHapi,
KOHTpOJIbHA po0oTa, 3alliK.

8. Cxema HapaxyBaHHs 0aJiB

[ToTouHMit KOHTPOJIB, CAMOCTIHA POo0OOTAa,
1HAMBITyaJIbHI 3aBJaHHS 3amik Cyma
Po3ninu 1-5 (T1-T20) Pazom
ITotoune | IlucemoBa | Buctym 3 KonTponbna
OTMUTYBAaHHS | JIOMOBIIb | JOIOBIJIIIO pobora
Ha ceMiHapi
10 10 20 20 60 40 100
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Jlnst 3apaxyBaHHS po3auTiB 1-5 TpeGa HaOpatw y MiACYMKY HE MeHIE 5 OaliB 3a
pe3yJbTaTaMy IOTOYHOT'O OMUTYBAHHS Ta Y4acTl Yy CEMIHAPCHKUX 3aHATTAX 33 KOXKHHIMA 3 PO3JILTIB.
Tpeba npeacTaBUTH MUCHMOBY JIOTIOB1/Ib JIJIs1 BUCTYITY Ha ceMiHapi il HaOpaTu 3a Hei He MEHIIe 5
OaniB. BuctynuTu 3 yCHOIO JIONOBIJIIO Ha ceMiHapi Ta HabpaTH 3a BucTyn He MeHie 10 Gamis.
Jlns 3apaxyBaHHS KOHTPOJIBHOI poOoTH Tpeba HaOpat y miacyMky He meHmie 10 Gami. s
JOIYCKY 10 MHCBMOBOTO 3alliky Tpeba HaOpartu y migcymky He meHmie 30 OaimiB. 3a 3aiKOBY
MMCbMOBY pOOOTY CTYJIEHT OBHMHEH HabpaTu He MeHie 20 6aitiB Ta 3arajnoM He MeHie 50 6aiB.

[IIxajna oniHIOBAHHSA

Cyma OamiB 3a Bci Buau | OriHKa 3a HaI[lOHAJIBHOIO LIKAJIO0
HaBHalbHOL — AVLIIBHOCTL | 1y yorupupiBHeBOi IS IBOPiBHEBOT
TIPOTATOM CEMECTPY [IKAJIM OLIIHIOBAHHS | IIIKaJW OIIHIOBAHHS
90 - 100 BIAMIHHO
70-89 no6pe 3apaxoBaHO
50-69 3a70BIJILHO
1-49 HE3a40BLUIBHO HE 3apaxOBaHO

9. PexomeHi0BaHa JitepaTypa
OcHoBHa JiiTepaTypa

1. Mikhail I. Katsnelson, “Graphene. Carbon in two dimensions”, Cambridge university
press, Cambridge, 2012.

2. B. Andrei Bernevig with Taylor L. Hughes, “Topological insulators and topological
superconductors”, Princeton university press, Princeton and Oxford, 2013.

3. Shun-Qing Shen. Topological Insulators Dirac Equation in Condensed Matters, Springer-
Verlag Berlin Heidelberg, 2012.

4. P.M.Chaikin, T.S.Lubensky. Principles of condensed matter physics. Cambridge
University Press, 1995.

5. Mattis D. The Theory of Magnetism Made Simple. World Scientific Publishing, 2006.

6. H.E.Stanley. Introduction to Phase Transitions and Critical Phenomena. Oxford
University Press, 1971.

7. R.M.White. Quantum Theory of Magnetism. Springer Series in solid-state sciences 32
Springer, 2007.

8. Michal Jascur. Quantum Theory of Magnetism. Academic textbooks. Kosice, 2013
Location: http://www.upjs.sk/pracoviska/univerzitna-kniznica/e-publikacia/#pf

9. Fradkin E. Field Theories of Condensed Matter Systems. Addison-Wesley Publishing
Company, 1991.

JlonomizkHa Jiiteparypa

1. J. H. Davies The physics of low dimensional semiconductors. Cambridge University
Press, 1998.

2. S.M.Girvin. The Quantum Hall Effect: Novel Excitations and Broken Symmetries
http://arxiv.org/abs/cond-mat/9907002.

3. G. Tkachov,Topological Insulators The Physics of Spin Helicity in Quantum Transport
Grigory Tkachov Pan Stanford Publishing . 2016.

4. B. I. Halperin Quantized Hall conductance, current-carrying edge states, and the existence
of extended states in a two-dimensional disordered potential Phys. Rev. B 25, 2185 (1982)


http://www.upjs.sk/pracoviska/univerzitna-kniznica/e-publikacia/#pf
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5. H. Castro Neto, F. Guinea, N. M. Peres, K. S. Novoselov, A. K. Geim: The electronic
properties of graphene, Review of Modern Physics. 81, 109 (2009).

6. M. Z. Hasan, C. L. Kane. Topological Insulators, ReviewofModernPhysics82, 3045
(2010).

7. J. Dalibard, F. Gerbier, G. Juzeliunas, Patrik Ohberg Artificial gauge potentials for neutral
atoms, ReviewofModernPhysics83, 1523 (2011).

8. B.Sutherland. Beatifhul Models, 70 Years of exactly Solved Quantum Many-Body
Problems, World Scientific Publishing, 2004.

10. Ilocnaanus Ha iHpopmaniiini pecypcu B IHTepHeTi, Bigeo-jekuii, iHe
MeTOAUYHeE 3a0e31eYeHHs

1. Y46oBi marepianu Ha caiTi kKadenpu TeopeTHuHOI Gi3HKH

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students study ukr.html

http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students ref ukr.html

2.Koncnekr Jnekuid HoOeneBchkoro unaypeara A.Jlerrerra "Physics in Two Dimensions's
yHiBepcuteTi lutinoiicy

https://courses.physics.illinois.edu/phys598PTD/fa2013

3. EnexTponHi Bepcii qesKuX miIpyYHHUKIB Y BIAKPUTOMY AOCTYII
https://ia803206.us.archive.org/4/items/landau-and-lifshitz-physics-textbooks-
series/\VV0l%203%20-%20Landau%2C%20L ifshitz%20-%20Quantum%20mechanics%20-
%20non-relativistic%20theory%20%283ed.%2C%201991%29.pdf
https://ia800702.us.archive.org/22/items/ost-physics-landaulifshitz-

statisticalphysics/LandauL.ifshitz-StatisticalPhysics.pdf
http://www.fulviofrisone.com/attachments/article/208/Landau%20L.D.%20&%20L ifschitz%20E
.M.-%20V0l.9%209%20-%20Statistical%20Physics%20part%202.pdf



Лена
Печатная машинка

Лена
Печатная машинка

http://rmp.aps.org/pdf/RMP/v82/i4/p3045_1
http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students_study_ukr.html
http://kaf-theor-phys.univer.kharkov.ua/ukrainian/for%20students_ref_ukr.html
https://courses.physics.illinois.edu/phys598PTD/fa2013
https://ia803206.us.archive.org/4/items/landau-and-lifshitz-physics-textbooks-series/Vol%203%20-%20Landau%2C%20Lifshitz%20-%20Quantum%20mechanics%20-%20non-relativistic%20theory%20%283ed.%2C%201991%29.pdf
https://ia803206.us.archive.org/4/items/landau-and-lifshitz-physics-textbooks-series/Vol%203%20-%20Landau%2C%20Lifshitz%20-%20Quantum%20mechanics%20-%20non-relativistic%20theory%20%283ed.%2C%201991%29.pdf
https://ia803206.us.archive.org/4/items/landau-and-lifshitz-physics-textbooks-series/Vol%203%20-%20Landau%2C%20Lifshitz%20-%20Quantum%20mechanics%20-%20non-relativistic%20theory%20%283ed.%2C%201991%29.pdf
https://ia800702.us.archive.org/22/items/ost-physics-landaulifshitz-statisticalphysics/LandauLifshitz-StatisticalPhysics.pdf
https://ia800702.us.archive.org/22/items/ost-physics-landaulifshitz-statisticalphysics/LandauLifshitz-StatisticalPhysics.pdf
http://www.fulviofrisone.com/attachments/article/208/Landau%20L.D.%20&%20Lifschitz%20E.M.-%20Vol.%209%20-%20Statistical%20Physics%20part%202.pdf
http://www.fulviofrisone.com/attachments/article/208/Landau%20L.D.%20&%20Lifschitz%20E.M.-%20Vol.%209%20-%20Statistical%20Physics%20part%202.pdf

