Homarok 1

Hoznatox 1o po6o4oi mporpamMu HaBUaIbHOI JUCIIATLTiHA
«Jlokanizanisi Ta Me30CKOMiKa)

(Ha3Ba AUCUMIUTIHK)

Jiro poGoyoi mporpamu npoaosxkeHo: Ha 2022/2023 . p.

3aCTyNHUK JeKaHa Pi3ugHOro (haKkyIbTeTy 3 HAaBYAILHOI pOOOTH

/

74 .
o et Poxwmictpos /I.B.
/ @uipmme) (npizume, imimiamm)

/
«30» O85 2022 p.

['onoBa HayKOBO-METOAMIHOI KOMiciT bakynbTeTy
£ 4
A4 A 93
A __Makaposchkuii M.O.
(i amc) (mipisBume, inimianm)

«30 O(f 2022 p.

3. lokTteB B.M. Jlekuii 3 pizukn HagnposigHocTi. Kuis, 2011. - 276 c.


Лена
Печатная машинка
3. Локтєв В.М. Лекції з фізики надпровідності. − Київ, 2011. - − 276 с. 


Homatox 1
Jonarok 10 po6o4oi nporpaMu HaBYaIbHOI IUCIUILIIHA

JlokaJjizamisi Ta Me30CKOmiKa

(Ha3Ba TUCLUILTIHH)

Jiro po6ouoi nporpamu npoporxeno: Ha 2021/2022 H. p.

3acTynHuUK AekaHa (i3uuHOro (haxyabTeTy 3 HaBYAIBHOI po6OTH

/,/‘/"// Poxwmicrpos JI.B.

/'/ (mipmuc) (mpizBHme, iHiLiamM)

« 30 L& 2021 p.

['onoBa HayKOBO-METOAMYHOI KOMiCil bakynpTeTy

MakapoBceknii M.O.

e
//(ﬁi,zmuc) (mpi3Bume, iHimiamm)
«DOB _ (OF 2021p.




Hooamox 7
MinicTepcTBO OCBITH i Hayku YKpainu

XapKiBCbKHi HallioHaNbHKH yHiBepcuTeT iMeni B.H. Kapasina

Kadenpa reopernunoi disuku imeni akanemika I.M.JTidprmmms

AR S
Upépéxrp;— \° %\

( 53**-?3?“0*563%;1'1&0":@&55 poGoTu
ERAY AU < Y
Wy /o B
(, / «/ S ‘. \‘\/
N
« =

PoGoya nporpama HaBYaIbHOI TUCIHUILTIHA

JlokaJtizalisi Ta Me30cKoIiKka
(Ha3Ba HABYAJIBHOI JUCLUILTIHH)

piBEHb BUIIIOI OCBITH OakasaBp
rajuxysb 3HaHb 10 IMpupoaHUYi HAYKH
(mrudp i Ha3Ba)
CIeIIaTbHICTh 104 — ®i3uka Ta acTPOHOMIs
(mrudp i Ha3Ba)
OCBITHS Tporpama “dizuka”
(mrudp i Ha3Ba)
crerianmisanis
(umdp i Ha3Ba)
BUJI JUCLHUILTIHA 3a BUOOpOM
(000B’s13k0Ba / 32 BUOOPOM)
bakyabTeT bi3UIHII

20 20 /20 21 wHaByYanbHUIi piK



IIporpamy pekoMeHI0BaHO 0 3aTBepLKeHHs BueHoto panoro $i3udHOro GakynsTeTy .

“28” cepniast 2020 poxky, mpoTokoa Ne 5

PO3POBHUKMU ITPOI'PAMM:
HixaoBcorknii Banepii OnexcanapoBuy, a. ¢i3.-MaT. HayK, npodecop

IIporpamy cxBaneHo Ha 3acijaHHI Kadeapu TeopeTHuHol Qi3uky iMeHi akanemika [.M.JTidmmns

IIporoxon Bim “ 24 06 2020 poky Ne 10

3aBinyBa4 kadenpu  TeoperwuHoi izwku iMeHi akagemika I.M.Jligmuis

(@ Pam6Ga I'.I.

Gim‘mc) (mpizBumIe Ta iHiLiaMH)

I"apaHT OCBiTHBOI (podeciitHOi/HaAyKOBOI) IPOTP
(KEepiBHHK IPOEKTHOI TPYIIH) Hasopem/co 0.B

JIazopenko O.B

(npizBumie Ta ininiaim)

[Tporpamy nmoromkeHO METOIMYHOKO KOMICIEO
GbizugHOro haKyIbTeTy
Ha3Ba (aKynbTeTy, it 3100yBadiB BHIIOT OCBITH SKOr0 BHKJIAIa€ThC HABYAIbHA JUCIMILTIHA

ITporokon Big “ 25 06 2020 poky Ne 10

T'omoBa MeToau4uHO1 KOMicCiT (dizmunoro gakyibTeTy

Maxkaposcekuii M.O..

// (i anmc) (mpi3BHIIE TA iHiL{iaTH)
&




BCTYII

[Iporpama HaBuanpHOi nuctUIUTiHE «JloKaJji3alis Ta Me30CKOmMika» CKIaJcHA
BIJIMOBIIHO JI0 OCBITHBO-TIPO(ECiiiHOi (OCBITHRO-HAYKOBOi) MPOrpaMH MiATOTOBKUA MEPIIOTO
PIBHIO BUIIOT OCBITH — OaKajaBp,

crnenianbHOCTi 104 — pizuka Ta acTpoHOMIs

OCBITHs ITporpama — (izuka

1. Onuc HaBYAJIBHOI TUCHUILTIHHA

1.1. MeTa BUKIIaJaHH HaBYAJIbHOI JUCIIUILIIHA

MerToro BUKIaIaHHsA HaBuanbHOI qucnuiunind *“ JIokanizamisi Ta Me3ockomika " € oTpuMaHHs
CTyJICHTAaMH TEOPETHYHMX 3HAHb B Tajly3i BUBUECHHS PE3UCTUBHUX €JICKTPOHHUX BJIACTHBOCTEH MeTalliB
ME30CKOIIYHUX PO3MIpIB MPHU HU3BKUX TEMIIEPATYpPax.

1.2. OcHOBHI 3aBJaHHS BUBYECHHS JUCIAILIIHI
— cdopMmyBaTH y CTYACHTIB (Di3WMYHI YSBICHHS MIOJI0 OCHOBHUX KBAaHTOBO-MEXaHIYHHX
3aKOHIB, SIKi OOYMOBIIIOIOTH ICHYBAHHS JIOKaJIi3allii 1 ME30CKOMIYHUX e(DEeKTIB y METalleBUX
3pa3Kax Majoro po3Mipy Mpu HU3BKHX TeMIIEpaTypax
— PO3TJSIHYTH OCHOBHI €KCIIEpUMEHTaNbHI (haKTH, sIKi MIATBEPAWIN TEOpeTHUHi ifel y mii
raiy3i KBaHTOBOI (Di3MKH METaJIiB.
— O3HAaHOMUTH CTYIEHTIB 3 MPAKTHYHUM BUKOPHUCTAHHSM BKa3aHUX €(EKTIB y MIKpo- i

HaHOEJICKTPOHIIII.

3MaTHICTH 710 a0CTPAKTHOI'O MUCIICHHSI, aHani3y Ta cuntesy (3K-1).

* 37aTHICTh 3aCTOCOBYBATH 3HAHHS Y MPaKTHYHUX cuTyauisx (3K-2).

» HaBuuku BUKOpUCTaHHs iHPOpPMAIiiHUX 1 KOMyHiKaIiitHuX TexHouorii (3K-3).

* 3MaTHICTh OYTH KpUTHYHKUM i camokpuTu4HuM (3K-4).

* 3maTHICTH MpuiiMatu o0rpyHToBani pimeHHs (3K-5).

 HaBuuku mixxocobucticHoi B3aemoii (3K-6).

* 3IaTHICTh OIIHIOBATH Ta 3a0€3MeuyBaTH IKiCTh BUKOHYBaHHX pooiT (3K-8).

* BusHaveHiCTh i HAMOJIETIMBICTD I110/I0 MOCTABJICHHUX 3aBaHb 1 B3sATUX 000B’s13KiB (3K-9).

* 3IATHICTH CHIJIKYBAaTHUCS JCPKABHOK MOBOIO SIK YCHO, Tak i mucbMoBo (3K-12).

* 3MATHICTH CHIKYBaTUCS iHO3eMHOI0 MOBOIO (3K-13).

* 3HaHHS 1 PO3YMIHHS TEOPETUYHOIO Ta €KCIIEPUMEHTAIbHOI0 0a3ucy cydacHoi (pi3uku Ta
actporomii (OK-1).

* 31aTHICTh MPALIOBATH 13 HAYKOBUM OOJIaJHAHHSAM Ta BHUMIPIOBAIBHUMHU TPUIIAJIaMHU,
00pOOISITH Ta aHAT3yBaTH pe3ynbTaTh AociipkeHb (PK-4).

* 31aTHICTh BHUKOHYBaTH OOYMCIIOBAJbHI €KCIIEPUMEHTH, BUKOPHUCTOBYBAaTH YHCEJIbHI
METO/M JUIs PO3B’A3yBaHHA (PI3MYHUX Ta ACTPOHOMIYHMX 33]1a4 1 MOJEIOBaHHS (DI3UYHUX CUCTEM
(DK-5).

* 3aTHICTh MOJIEITIOBATH ()i3UYHI CUCTEMH Ta aCTPOHOMIYHI siBUINA i mpouecu (DK-6).

* 31aTHICTh BUKOPUCTOBYBAaTH 0a30Bi1 3HaHHS 3 (PI3UKM Ta acTPOHOMIi JUIsl PO3yMIHHS
Oy/Z0BU Ta MOBEIHKY MPUPOIHUX 1 INTYYHUX 00’ €KTIB, 3aKOHIB ICHYBAaHHS Ta €BOJIOLIT BeecBiTy
(DK-7).

* 3IaTHICTH MpAIIOBATH 3 JUKEpEJIaMu HaBYaJIbHOI Ta HayKoBoi iHpopMmarrii (PK-9).

31aTHICT CAaMOCTIHHO HaBYATHCS 1 OTAHOBYBATH HOBI 3HaHHA 3 (PI3UKH, aCTPOHOMII Ta
cymixaux ramyseit (PK-10).

 YcBinomieHHs nMpodeciiHUX eTHYHUX aCMEKTiB (i3MUHHUX Ta aCTPOHOMIYHHUX JIOCI1IKEHb

(PK-12).

+ OpieHTallist Ha HallBUILl HAYKOB1 CTAHJAPTH - 0013HAHICTh 1010 (PyHIaMEHTaIbHUX
BIJIKPUTTIB Ta TEOPIii, SIKI CYTTEBO BIUIMHYJIM HA PO3BUTOK (PI3UKU, aCTPOHOMII Ta 1HIINX
npupoannynx Hayk. (OK-13).

3natHicTh 3100yBaTH OIATKOBI KOMIIETEHTHOCT] Yepe3 BUOIPKOBI CKJIaI0BI OCBITHBOI



IpOrpaMu, CaMoOCBITY, HepopManbHy Ta iHpopManbHy ocBiTy (PK-14).

1.3. KinbkicTh KpeauTiB — 9.
1.4. 3aranpHa KUIBKICTh roauH — 270.

1.5. XapakTepuCTHKa HaBYAJIbHO1 AUCITUTLTIHI
3a Bubopom
JlenHna ¢opma HaBYaHHS ‘ 3aouna (qucraHmiiina) popma HaBUaHHS
Pik niaroroBku
4-it \ -ii
Cemectp
7-it | -t
Jlexumii
64 ron. ‘ rom.
[TpakTH4Hi, CEeMiHAPCHKi 3aHATTS
96 rox. ‘ rog.
JlaboparopHi 3aHITTS
96 ron. | TOJI.
CamocrTiitHa poboTa
110 rog.
(10 rop. Ha MiATOTOBKY /10 2-X KOHTPOJIBHHX rom.
po0iT)
[HMBiTyanbH1 3aBIaHHS
He nependayeHi HaB4aIbHUM TUIAHOM

1.6. 3arutaHoBaHi pe3ynbTaTH HABYaHHS

3riiHo 3 BUMOraMH OCBITHBO-IPOQECiiHOi (OCBITHBO-HAYKOBOI) MPOrpaMH CTYIEHTH MOBHUHHI AOCSITTH

TAaKUX PE3YyJIbTATIB HABUAHHA:

- OMAHyBaTH MOHATTS MPO CTATUCTHUYHI OCOOJMBOCTI , TEPMOJAMHAMIYHI 1 KIHETUYHI BJIACTUBOCTI
METaJiB MpU HU3BKUX TeMmiepaTypax oOOyMOBJIEHI BUIBHUMH €JEKTPOHAMM, BMITH
pO3paxoByBaTH €JIEKTPO- 1 TEIUIOMPOBIIHICTh, TEIUIOEMHICTh METAIIB 1 1X TeMIeparypHi
3aJIe)KHOCTI, OCHOBHI MEXaHI3MU MPYXKHOI'0 Ta HEMPYXHbOTO PO3CITHHS

- MaTH YSBJIEHHS IPO TUIOBI 3HAYEHHSI €HEprii, IMITYJbCY, IIBHJIKOCTI Ta MacH €JEKTPOHIB
MPOBITHOCTI,

- BECTH Ta CAMOCTIHHO JIOTIOBHIOBATH KOHCIEKTH JIEKIIIH, OPAIbOBYBATH SIK HABYAJIBHY TaK i
creniajgbHy ()axoBy y TOMY paxyHKY 1 HepiOJMYHYy HAyKOBY JITepaTypy, 3J1HCHIOBATH
CaMOKOHTPOJIb SIKOCTI 3aCBOEHHS TCOPETUYHHX 3HAHD 3 BUKOPUCTAHHSM TECTIB.

IIpoepamui pezynomamu Ha84aHHs, WO 3a0E3NeUYIOMbC OUCYUNTIHOK:

* 3HaTH, PO3YMITH Ta BMITH 3aCTOCOBYBATHM Ha 0a30BOMY piBHI OCHOBHI HOJOXEHHS
3arajpbHOI Ta TEOPETUYHOI (PI3UKH, 30KpeMa, KIIACUIHOI, PEJISTHBICTCHKOI Ta KBAHTOBOT MEXaHIKH,
MOJIEKYJISIpHOT (P13UKH Ta TEPMOJAUHAMIKH, €IEKTPOMarHeTU3My, XBHJIbOBOI Ta KBAHTOBOI ONTHUKH,
¢Gi3uKkM aroma Ta aTOMHOTO siApa JUIs BCTAHOBIICHHS, aHAJ3y, TIyMadeHHs, IMOSICHEHHS M
kiacugikamii cyTi Ta MEXaHi3MiB PI3HOMaHITHUX (i3WYHUX SIBUIL 1 IPOILIECIB I PO3B’A3yBaHHS
CKJIQJIHUX CTICI[ialIi30BaHMX 33124 Ta NPAaKTHYHKUX poOiieM 3 ¢i3uku Ta/abo actponomii (ITPH-1).

* 3HaTU 1 pO3YMITH (i3UYHI OCHOBM ACTPOHOMIUHHUX SBHIL aHAJII3yBaTH, TIYMauuTH,
MOSICHIOBATH 1 KJ1acu(ikyBaTu OyI0OBY Ta €BOJIIOIII0 aCTPOHOMIYHHMX 00’ €kTiB BeecBiTy (muianer,
3ip, MJIAHETHUX CUCTEM, TATaKTHUK TOIIO), @ TAKOXK OCHOBHI (D13UYHI IPOIIECH, SKi B1IOYBAIOTHCS B
uux (ITPH-2).
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* 3HaTH 1 pO3YMITH EKCIEPUMEHTAIbHI OCHOBH (DI3UKM: aHaJi3yBaTH, OIHMCYBATH,
TIYMAuuTH Ta MOSICHIOBATH OCHOBHI E€KCIIEPHUMEHTAJIbHI MiATBEPKEHHS ICHYIOUUX (Di3MUHUX
teopiit (ITPH-3).

* 3HaTH OCHOBHI aKTyaJibHi Ipo0iieMu cydacHoi ¢izuku ta actponomii ([TPH-5).

* OriHOBaTH BIUIMB HOBITHIX BIJKPUTTIB Ha PO3BUTOK Cy4dacHOi (i3WKH Ta acTPOHOMIi
(TTPH-6).

* Po3ymiTn, aHami3yBaTH 1 TOSICHIOBATH HOBI HAyKOBI PE3yJbTATH, OJCP)KaHI Yy XOJIi
poBeICHHS (PI3UYHUX Ta ACTPOHOMIYHUX TOCIIKCHD BiNOBIIHO a0 creriamizamii ([TPH-7).

* Matu 06a30Bi HaBMYKM CaMOCTIHHOTO HaBYaHHS: BMITH BIIIIYKOBYBaTH TOTPIOHY
iHpopMaLil0 B JAPYKOBAaHMX Ta EJIEKTPOHHHUX JDKEpenax, aHali3yBaTH, CHUCTEMaTH3yBaTH,
PO3YMITH, TAYMAaYUTH Ta BUKOPUCTOBYBATH i JUIsl BUPILIEHHS HAYKOBUX 1 MPUKIIATHUX 3aBJIaHb
(TTPH-8).

* BmiT ynopsakoByBaTu, TAYMayUTH Ta y3arajbHIOBATH OJ€p>KaHl HAYKOBI Ta MPaKTUYHI
pe3yibratu, pooutu BucHoBkH ([TPH-11).

* Po3ymiTu 3B’30K (hi3uKH Ta/ab0 acTpOHOMIT 3 IHITUMU MTPUPOJIHUYUMH Ta 1HKEHEPHUMHU
HayKam#, OyTH OOI3HaHUM 3 OKPEMHUMH (BIAMOBITHO IO CHCIMiai3aimii) OCHOBHUMH MOHSATTIMHU
npuKIaaHoi (Pi3uKKM, MaTepiaJo3HaBCTBa, 1HKEHepii, XiMii, 010JI0TiT TOITO, @ TAKOXK 3 OKPEMUMU
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 poJib 1 Mmicue (i3UKH, aCTPOHOMIi Ta IHIIUX MPUPOTHUYUX HAYK Y
3arajibHii CUCTEMI 3HAHb PO MPUPOAY Ta CYCIIJIBCTBO, Y PO3BUTKY TEXHIKM W TEXHOJOTIH Ta y
dbopmyBaHHi cydacHoro HaykoBoro ceitorisiny (ITPH-17).

* Posymit 3HaueHHS (QI3WYHUX JOCTIDKEHb JUIS 3a0€3MEUeHHS CTaJloro PO3BUTKY
cycmiabcrBa (ITPH- 22).

* Po3ymiTu icTopito Ta 3aKOHOMIPHOCTI pOo3BUTKY (hisuku Ta actpoHomii ([TPH-23).

* Pozymitu Mmicne (i3uku Ta acTpoHOMii y 3arajbHii CHUCTeMI 3HaHb PO HPUPOAY 1
CYCILJIBCTBO Ta Y PO3BUTKY CYCHIILCTBA, TeXHIiKH 1 TexHooriii ([TPH-24).

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

2. TeMaTH4YHUH NJIaH HABYAJILHOI JUCIUILIIHA
Po3zain 1. Jokaaizanin
Tema 1. 3aranbpHa XapakTepucTHKA MPeIMeTa Kypcy.

Tema 2. IIpo0JieMa HeBIOPSIAKOBAHOCTI B €JIEKTPONPOBIIHOCTI HEB3a€EMOII0UMX €JIEKTPOHIB.

Tema 3. KnacnuHi pe3yJbTaTH /151 eJ1eKTPONPOBIAHOCTI NPU HU3bKHUX TeMIlepaTypax.
®opmyna [pyne i npaBuio Marticcena, aidy3is eleKTpoHa y MO JOMIIIOK.

Tema 4. IIpupona KBaHTOBMX MONPABOK 10 KIacH4HOI AudYy3ii eleKTPOoHiB.

[onsaTTst 30010 ha3u KBaHTOBOTO eNeKTpoHa. OOUUCTIOBaHHS KBAHTOBUX MOIPABOK JI0 MPOBIAHOCTI IS
HEB3a€MO/IIF0YHX €JICKTPOHIB.

Tema 5. BniiuB MarHiTHOro moJisi Ha KBaHTOBY iHTepdepeHUiiiHy MONPaBKY 10 MPOBIAHOCTI.
Tema 6. EexT KBAHTOBOTO MiICHJIEHHSI.

EnexkTpoH-e/IeKTpOHHA B3a€MO/Iisl Y HEBITOPSAIKOBAHMX MeTajaX 1 00YMCIICHHS iX BIUIMBY Ha INIJIBHICTh

CJIICKTPOHHUX CTaHiB Ta KBAaHTOBY IOIIPABKY OO HpOBiI[HOCTi.

Tema 7. AHIEepCOHOBChKA JIOKAJi3aIlisl.
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CuItbHa HEBIIOPSAKOBAHICTE Ta i1 HACIHIIKK Y CLIOCO0Y OMHCY MOBEAIHKH €JICKTPOHIB, MOJCIIb AHIEPCOHA
Ta 11 (Gi3MYHMI aHaJli3 —CIOYaTKy Ha MPHUKJIal ABOX- SMHOTO IMOTEHIIIANY, a Jajli Ha OCHOBI MAIlIMHHUX
00YHCITIOBAHB.

Tema 8. CkeiisliHroBa Teopisi aHIepPCOHOBCHKOI JIOKATi3alii.

Tema 9. CTpu0OKkoBa NPOBiTHICTH HEBNOPSIAKOBAHOI0 (AHAEPCOHOBCKOI0) i30J1TOpA.
Bunaaku cuinbHOI Ta ciradkoi jgokamizartii. CTpuOKoBa MPOBITHICTE 13 3MIHHOIO TOBXHHOIO CTPHOKA.

Po3aia 2. Me3ockonika

Tema 10. Ilepkoasiniiina eJIeKTPONPOBIIHICTE.
[NepkounsuiiiHa eneKTpONPOBiAHICTE MAKPOHEOJHOPITHUX CEPEAOBUIL ( JUCIIEPCHUX KOMIIO3UTIB).
Kputnani ingexcn i pakTaapHUR TiAXIT B TEOPii MEPKOIIALIIi.

Tema 11.Me3ockoniuHi gpuaykTyamii.

VYHiBepcalbHICTh ME30CKOMYHNUX (DIYKTyaliil KOHAYKTAHCY y 3pa3Kax MajluX po3MipiB IpU HU3BKHX
temneparypax. [[pakTuyaHi HacTiIKy HaSBHOCTI YHIBepCANbHAX (PIYKTYaIiii KOHIYKTaHCY TSI MiKpPO- i
HAHOCJICKTPOHIKH.

Tema 12. BIuIuB MardHiTHOro moJisi Ha Me30CKOIiYHI QUIyKTyauii KOHAYKTaHCY.
®dnykryauii BOJbT-aMIIEPHOT XapaKTEPUCTHKHA ME30CKOMIYHOTO 3pa3ka. MOKIMBOCTI OSBU

ME30CKOMIYHUX QIYKTYyallill MpH MepeMillieHHi JOMIIIOK Y METaliYHAX 3pa3Kax.

Tema 13. YHiBepcasbHi QuiyKTyanii KOHIYKTaHCY i HU3bKOYACTOTHHH ((IikepHUii) mym y
MeTalIeBHX 3pa3Kax

3. CTpyKTYypa HAaBYAJIbLHOI 1N CUMILIIHI

Ha3zBu po3ainis i KinekicTs roguu
TeM neHHa Gopma 3aouyHa hopma
YCBOTO y TOMY YHCIII yYCBOTO y TOMY YHCII
a1 | o | mab. | iH4. | c. a| o |7ab. |iHo. | c.
p. p.
1 2 314| 5 6 7 8 910 11 | 12 | 13
Po3zaia 1. JIokagizanis
Tema 1. 17 4 7 6
Tema 2. 17 4 7 6
Tema 3. 23 6 7 10
Tema 4. 23 6 7 10
Tema 5. 17 4 7 6
Tema 6. 17 4 7 6
Tema 7. 23 6 7 10
Tema 8. 23 6 7 10
Tema 9. 18 4 8 6
Pazom 3a pozainom 1 178 |44 64 70
Po3ain 2. Me3ockomika
Tema 10. 25 8 8 10
Tema 11 23 4 8 10
Tema 12. 23 4 8 10
Tema 13 23 4 8 10
Pazom 3a pozninom 2 92 20 32 40
Yevoeo 2ooun 270 |64 96 110




4. TeMu ceMiHAPCHLKUX 3aHATH

Ne Ha3zga Temn KinbkicTb
3/m TOAMH
1 | TpakToBKa TEpMiHIB «IOKaJi3aIlis» Ta «Me30ckomikay. Ciabka 7
JIOKaJi3alis
2 | Po3paxyHkH eIeKTpONPOBITHOCTI HEB3AEMOIIFOYMX C€JIEKTPOHIB 7
3 | BuBox ¢popmynu pyne ta koedimienTy audy3ii enekTpoHiB B o 7
JIOMIIIIOK.
4 | O0uHCIeHHS eNEeKTPOIPOBIAHOCTI €JIEKTPOHIB 3 ypaXyBaHHAM 7
KBAHTYBaHHS.
5 | JocaikeHHs BIUIMBY MarHiTHOTO T0JIsL HA €JIEKTPOIIPOBITHICTD 7
6 | Po3paxyHKH LIUIBHOCTI CTaHIB 3 ypaxXyBaHHSM €JIEKTPOH-EIEKTPOHHOT 7
B3aeMOIi1
7 | AugepcoHIBChKA JIOKAJTI3aIlisl HA TPHUKJIAJI JBOSIMHOTO TIOTCHITIATY 7
8 | Teopis ckeliHTy 7
9 | Ilepkomsimis Ta ¢hpakranu 8
10 | ObuucneHHs: KPUTHYHUX 1HIEKCIB Ta (PaKTAIBEHUHN MiIXiT B TEOPii 8
TMCPKOJIALIIL
11 | OGuucieHHs BILIUBY MarHiTHOTO TIOJISl HA BOJIBT-aMIIePHi 8
XapPaKTEPHCTHKU ME30CKOIMIYHOTO 3pa3ka
12 | VuiBepcanbHi QuyKTyallii KOHIAKTaHCY 8
13 | ®nikepHMiA IIyM: pO3paxyHKH JJIsl METAJIEBOTO 3pa3Ka 8
Pazom 96

5. 3aB1aHH# 1J151 cCaMOCTiiiHOT poboTa
[TosicHeHHs 11010 TOTO, 1110 TOBUHEH 3pOOUTH CTYACHT I/ YaC CaMOCTIHHOT poOOTH.
1. ITo BciM HIKYE BKa3aHUM T€MaM OMPAIFOBATH KOHCIIEKTH JICKIIii, TPOYUTATH BIAMOBITHI
naparpadu B migpyunukax [1-4].
2. CaMOCTIHO MiArOTYBaTHUCS IO y4acTi y CEMIHApChKUX 3aHATTSX.
CaMocCTiitHO MIATOTYBaTUCS A0 KOHTPOJIBHOI pOOOTH.

Ne Bunu, 3micT camocTiitHoi poboTu Kinekicts
3/m TOJINH
Tema 1. 3arajbHa XapaKTepPUCTHKA MPEIMETIB JIOKaJIi3allii Ta Me30CKOITIKU 6
Tema 2. HeBropsiikoBaHICTh B €JIEKTPONPOBITHOCTI HEB3aEMOIIFOUNX 6
CJICKTPOHIB
Tema 3. ®opmyna [pyne i npaBuno MaricceHa, Hidy3is eneKTpoHa y 3pa3Ky 10
OO0OuuCITIOBaHHS KBAHTOBUX MOMPABOK JI0 MPOBIIHOCTI JJIsI HEB3aEMO/III0
€JICKTPOHIB.
Tema 4. Brutu MarHiTHOTO 1OJISE HA KBAHTOBY Y IMOMPABKY J0 MPOBiTHOCTI 10
EjlekTpoH-eIeKTPOHHA B3a€EMO/Iisl Y HEBIIOPAIKOBAHUX MeTajgax
Tewma 5. BriinB MarHiTHOTO 1M0JIst HA KBAHTOBY Y TIONPABKY JI0 IPOBIIHOCTI 6
Tewma 6. Mogens Anaepcona Ta ii ¢piznuHuil anani3 6
Tema 7. CketlinmiHroBa T€Opisi aHAEPCOHOBCHKOI JIOKaITi3aIlil. 10
Tema 8. CrpubkoBa NPOBIAHICTE i3 3MIHHOIO JOBXHHOIO CTPUOKA 10
Tema 9. KpuTnuni inaekcu i hpakTabHUHN MiAXi1 B TEOPil MePKOJIALii 10
Tema 10. VYHiBepcabHICTh ME30CKOMYHUX (DIYKTyaIiii KOHIYKTaHCY 10
Tema 11. HuspkouactoTHuil (rikepHHi) IIyM y METaJIEeBUX 3pa3Kax 10
Tema 12. dirykTyallii BOJIbT-aMIIEPHOI XapaKTEPUCTUKN ME30CKOITIYHOTO 3pa3Ka 10
Temal3 EnexTpoH-enekTpOHHA B3a€MO/Iisl Y HEBIOPSAIKOBAHUX MeTalax 10
Pazom 110




6. InauBinyanabHi 3aB1aHHS
He nepenbaueHi HaBYaILHUM IIJIAHOM.

7. MeToau KOHTPOJTI0
[TorouHe oNUTYBaHHS, y4acTh y CEMIHAPCHKUX 3aHATTIX, KOHTPOJIbHA POOOTA.

8. Cxema HapaxyBaHH# 0aJiiB

IToTouHMIT KOHTPOJIB, CAMOCTIHiHA po0OO0Ta, IHAMBIAYyadbHI 3aBIaHHS

KonTponbHa pobora, Exsaven | Cyma
Po3min 1 Pozmin 2 nepenbaveHa Pasom
HaBYaJIbHUM ILIAHOM
T1-T9 T10-T13
20 20 20 60 40 100

Jis 3apaxyBaHHs po3airy 1 ta po3ainy 2 Tpeba HaOpatu y mijcymMKy He meHie 10 6aris
3a pe3yJbTaTaMH MOTOYHOI'O ONMMTYBAHHS Ta y4yacTl Y CEMIHAPCHKUX 3aHATTAX 3a KOKHUM 3
pozainis. st 3apaxyBaHHs KOHTPOJIBEHOI poboTH Tpeba HabpaTu y miacymKy He menmie 10 Oamis.
Jlis momycky 10 MUCbMOBOTO €K3aMeHy Tpeba Habpatu y miacyMKy He meHie 30 6aniB.
[TpumiTka.
1. OuiHka, IKy OTpUMYE CTYJICHT 32 KOXKHY TeMY BIAMOBIA€ BiICOTKOBI MPABHIIBHOTO BUKOHAHHS
MIOCTABJIICHOTO 3aBJaHHS. 3aBIAaHHS BBAXKAETHCS BUKOHAHWM MPABUJIBHO, KOJIU CTYIEHT
CaMOCTIHHO J1aB MMOBHY, BIpHY Ta BUUEPIIHY BiJIOBi/Ib, HE KOPUCTYIOUHUCH KOJHUMHU 30BHILITHIMU
JoKepenamu iH(opMmarii abo migKa3kaMu IHIIKUX 0Ci0, a TaKOXK MOXKe (B pa3i HEOOXIAHOCTI) naTu
npunioOHe 8ipHe, NOGHe Ma 8UYEpNHe NOACHEeHHs OO0 3MICTY 1i€i BIIMOBIAL
2.V pa3i BusiBieHHS (paKkTy akaaeMiqHOI HeJ0OPOUeCHOCTI i3 OOKY CTyIeHTa MiaJac mepeBipku
KypCOBOi poOOTH OIliHKa 32 Hel moBMHHA OyTH 3MeHIeHa 10 0 (nyuxm 7.12.5 «llonoxcenns
npo opeaunizayiro oceimmuvoeo npoyecy ¢ XHY imeni B. H. Kapasina», naxaz pekmopa Ne 0202-
1/155 6i0 21.04.2017 p.).
3. Jlo miICyMKOBOTO CEMECTPOBOTO KOHTPOITIO (€K3aMEHY) JOMYCKAEThCS CTYIEHT JCHHOT (hopMH
HaBYaHHS, IKUH CTBOPHUB NOBHUI PYKONMCHUI KOHCIIEKT JIEKIii, HalucaB KOHTPOJIbHY POOOTY
Ta HaOpaB He MeHII, Hix 30 0aJiB.
4.V pa3i BusiBJIeHHA (paKkTy akajgeMiuHOI HeJ0OPOYeCHOCTI 13 OOKY CTyAeHTa IiAyac icuTy Horo
eK3aMeHallliiHa Ol[IHKa MOBMHHA OyTH 3MeHIIeHa 10 0, a caM CTy/IeHT Ma€ O0yTH BHAJIeHUH 3
ayauTopii, 10 npoBoauThes icnut (nyukm 7.12.5 «llonosicenns npo opeauizayito oceimmbsoeo
npoyecy 6 XHY imeni B. H. Kapaszina», naxkas pekmopa Ne 0202-1/155 6io 21.04.2017 p.).
Ex3amMenaniifnuii Oi1eT ckiiaaeThbes 3 IBOX TEOPETUUHUX MUTaHb. MacuMalnbHa OIliHKa 32
KoxHe 3 nmuTanb 20 6aniB. MacumanbHa OLliHKa 3a ek3ameH — 40 OaitiB.
Kpurepii oniHlOBaHHSI NMCbMOBOI eK3aMeHaNiitHOI podoTn
Ex3amenaniiiHuii OineT CKIaJaeTbcs 3 TPhOX TEOPETHMYHUX NHUTaHb. KoKHE NUTaHHA
oumiHoeTbest B 20 OamiB. Y BIINOBII HAa TEOPETUYHI NHUTAHHSA CTYJIEHT MOBHHEH
MIPOJIEMOHCTPYBATH 3HAHHS T€OPil HABYAIBbHOI TUCIUIUTIHA «Di3udHa KIHETHKA Ta 11 MOHATIMHO-
KaTeropiaJIbHOTO arapary, TePMIHOJIOTIT, TOHATh 1 MPUHIUIIIB MPEAMETHOI 001aCcTl TUCIIUIUTIHHA.
MakcumanbHi Oany BHCTABISIIOTHCS B pasi YiTKOi, JIOT1YHOI, MOCTIOBHOI BIAMOBIAI HA
MOCTaBJIEHE MUTAHHS, 3 BUBOJAAMU OCHOBHUX (opMyJl, OPMYITIOBAHHIM (DI3UNYHUX 3aKOHIB
VY npotieci OLIHIOBaHHS TEOPETUYHUX 3aBJaHb €K3aMEHAIIHOTo 011eTy BpaXxOBYIOThCS:
— TIOBHOTA PO3KPUTTS NUTaHHS (4 Oann);
— YMiHHS 4YiTKO (OpPMYITIOBAaTH BU3HAUYEHHS (I3UUHUX TIOHATH, TEPMIHIB Ta

MOSICHIOBATH 1X (4 6ann);




— 3/aTHICTb apryMEHTYBaTH OTpUMaHYy BiANoOBiab (4 6anm);
— 3JaTHICTb POOWTH aHAJITMYHI MIPKYBaHHS, TOPIBHSAHHA, (OPMYITIOBaHHS
BHCHOBKIB (4 Oann);
— JIOTi4HA MOCIIIOBHICTh BUKJIACHHS MaTepially y BiAMOBiAl Ha 3aBAaHHs (4 Oayn).
BiamoBine mae Oyt OOIpyHTOBAaHOO, 3 TOCHJIAHHSIM Ha BIAMOBIAHI (DI3WYHI 3aKOHH Ta
PIBHSIHHS, 3 TIOCJIIIOBHUMH PO3paXxyHKaMH BCiX OCHOBHUX (pOPMYJI, TOBEACHUMH 10 KIHIIEBOTO
pe3yNbTaTy 3 YiTKOK BIAMOBIIIO Ha MOCTaBIIEHE MUTAHHS. 3a PIlICHHA 3a7adi (MPaKTUIHOTO
3aBJaHHS ) HAPAXOBYIOTHCS TakKi Oaju:
1. TloBHa Ta mocCHiIOBHO OOTPYHTOBAaHA BIAMOBIAL OTpUMYE OIiHKY 20 0ajiB y BUIIAIKY,
KOJIM CTYACHT OTpUMaB IMPaBWJIbHY BIAMOBIIb 1 MPOJEMOHCTPYBAB METOJ 1 CIOCiO i
OTpPUMaHHSI.
2. Ominaka 12-19 6aniB BUCTaBISETHCS 32 BIANOBIb, B SKii € HECYTTEBI MOXUOKH B JIOTIII
BUKJIANY,
3. BigmoBinp Ha mHUTaHHSA OTpuUMye OIHKY 7-11 OamiB, KOMM CTyJeHT HE OTpPUMaB
MPAaBUIIbHY BIAMOBIH 400 HAMKCAB TUTLKH KiHIIEBY (hOpMYITy 0€3 MOsSICHEHb Ta BUBOTY.
4. BiamoBigp Ha MHUTaHHS OTpuUMYye OIiHKY 0-10 OaimiB, KOJW CTYIEHT HE OTPHUMAaB
NpaBWIbHY BIAIOBIIb, MPUYOMY METOA 1 croci® po3B’si3aHHS 3aBOaHHA Oynu He
BIpHHUMH.
Ex3aMeH 31aHuii, IKII0 CyMapHa OLiHKA 32 NMCbMOBY eK3aMeHaliliHy po0oTy He
Menie 30 0aJiB, a cyMmapHuid miacyMkoBHi 0aj He MeH1e 50 6aJiB.

IIxaja oniHIOBaHHSA

Cyma 6aniB 3a Bci Buau | OLHKA 32 HAallIOHAILHOIO MIKAJIOK0
HaBHalIbHOL  JIATBHOCTL | 151q yoTHpUpiBHEBOT I IBOPiBHEBOT
HPOTATOM CEMECTPY IIKAJIM OLIHIOBAaHHS | ILIKAaJIU OLiHIOBAHHS
90 - 100 B1IMIHHO
70-89 no0pe
3apaxoBaHO
50-69 33JI0BLITBHO
1-49 HE33J0BIJIbHO HE 3apaxoBaHo

9. PexoMeH10BaHa JiTepaTypa

OcHoBHa JiTepaTypa
1. JIoktreB B.M. Jlekuii 3 pizuku HagnpoBigHukie. Kuis, 2008. — 276 c.
2. CigzuHcbkuit A.B., Binirypeskuit O.M. Jlekuii 3 ¢izuku HanmposiaHocTi. JIynsk: PBB
«Bexay BonmnHcekoro aepx. yH-Ty, 2003. — 82 c.

3. JlokteB B.M. Jlekuii 3 pi3uku HagnposigHocti. — Kuis, 2011. — 276 c.

4. bonecta I.M. ®i3uka tBepnoro tina. JIbsis: JIHY im. I. ®panka, 1998. — 615 c.
5. Mott N.F., Davis E.A. Electronic Processes in Non-Crystalline Materials. Oxford University
Press, 1979.

JonomixkHa Jiiteparypa
1. Abrikosov A. Fundamentals of the Theory of Metals. Mineola, New York: Courier Dover
Publications Inc., 2017.
2. Kittel, Charles: Introduction to Solid State Physics. 7. Aufl. New York: Wiley, 1996


Лена
Печатная машинка

Лена
Печатная машинка

Лена
Печатная машинка

Лена
Печатная машинка


10

3. Tpetsx O.B., Jlo3zoBcekuit B.3. OcHoBu (¢izuku HaniBnpoBigHukiB: [ligpyunuk: V 2 1. — K.:
Bunasauuo-nonirpagiunuii nentp "Kuiscbkuii ynisepcurer”, 2007. — T. 1. — 338 c.

10. ITocunannasi Ha iHdopmaniiini pecypcu B InTepHeTi, Bigeo-iekiii, iHie MeToau4He
3a0e3ne4yeHHs

https://en.wikipedia.org/wiki/Anderson localization

http://bitp.kiev.ua/files/doc/lectures/lecture_01.pdf (Enextponna Bepcist B.M. JlokTeB
Jlexuii 3 ¢i3uku HaanposiaHocTi. — Kuis, 2011. — 276 c.
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