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BCTYII

[Iporpama HaB4anbHOI AMCHUILUTIHE «JIOKaJgi3amis _Ta Me30CKOMiKa» CKJIaJeHa
BIJIMIOBITHO JI0 OCBITHBO-TIPOQECiiiHOl (OCBITHBO-HAYKOBOi) MPOrpamMH MiATOTOBKH MEPLIOrO
PIBHIO BUIIOT OCBITH — OaKajaBp,

cnerianbHocTi 104 — (pizuka Ta actpoHOMIst

OCBITHS Tporpama — (izuka

1. Onuc HABYAJIBHOI JUCHHUILTIHHA

1.1. Mera BuKiIagaHHs HaBYAJIbHOI JUCIUAILIIHA

MerToro BUKIJIaaHHs HaBYaabHOI aucuumuiing  JIokasizamisi Ta Me30cKomika " € oTpuMaHHs
CTYJICHTAMH TCOPCTUYHMX 3HAHb B Taly3i BUBYCHHS PE3UCTHBHHX CJICKTPOHHUX BJIIACTUBOCTCH METaJiB
ME30CKOMIYHUX PO3MIPiB MPU HU3LKHUX TEMIICPATypax.

1.2. OcHOBHI 3aBIaHHS BI/IquHHﬂ JTUCLUAIUIIHU

“Jlokamizamisi Ta mMe3ockomika" € cpopMmyBatH y CTyIOeHTIB (Di3WUHI YSBJICHHS IOJO
OCHOBHUX KBaHTOBO-MEXaHIYHUX 3aKOHIB, fKi o6yMOBJH010TL ICHyBaHHsI JloKamizamii 1
ME30CKOMIYHUX e(eKTiB y METAIEBUX 3pa3Kax Majoro po3Mmipy Ipu HU3BKUX TeMIleparypax , a
TaKO0X PO3TJSHYTU OCHOBHI €KCIEpUMEHTaNbHI (haKTH, SIKI MATBEPANIN TEOPETHUHI iAel y mii
raimy3i KBaHTOBOI (i3uku meraniB. O3HAHOMUTH CTYIEHTIB 3 MPAKTHYHUM BHKOPHCTAHHIM
BKa3aHUX e(eKTiB y MIKpPO- 1 HAHOEJIEKTPOHII] 1.
1.3. KinbkicTh KpeauTiB — 9.
1.4. 3aranpHa KinbKicTb rogul — 270.

1.5. XapakTepuCTHKa HaBYAIbHO1 AUCITUTUTIHI

3a Bubopom

Jlenna ¢opma HaBuaHHS ‘ 3aouHa (aucTaHiiiHa) popmMa HaBUAHHS
Pik miaroroBku
4-ii \ -t
Cemectp
7-it \ -t
Jlexii
64 ros. \ TOJI.
ITpakTHYHi, CEeMIHAPCHKI 3aHITTS
96 roz. \ TOJI.
JlaGopaTopHi 3aHATTS
96 roz. \ TOJI.
CamocriitHa poboTa
110 ron.
(10 rox. Ha MIATOTOBKY 0 2-X KOHTPOJBHUX rOJI.
pooir)

InauBiTyanbHi 3aBOaHHS

1.6. 3arutanoBaHi pe3ynbTaTH HaBYaHHS
3riiHO 3 BUMOTaMH OCBITHBO-IPOQECiiHOi (OCBITHBO-HAYKOBOI) MPOrpaMH CTYIEHTH MOBHUHHI AOCITTH
TaKHUX Pe3yJIbTaTiB HABYAHHS:

3Hamu: CTAaTHCTUYHI OCOOJMBOCTI , TEPMOJMHAMIYHI 1 KIHETHYHI BJIACTHUBOCTI
METaliB NpU HU3BKHX TeMIlepaTypax OOyMOBJICHI BIUIBHUMH €JIEKTPOHAMH, 30KpeMa:
€JIEKTPO- 1 TEMJIONPOBIJHICTh, TEIUIOEMHICTh METANIB 1 IX TeMIepaTypHi 3aJIe)KHOCTI,
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OCHOBHI ME€XaHi3MU MPYKHOTO Ta HEMPY>KHBOTO PO3CISTHHS €IEKTPOHIB Ta MAaTH ySBICHHS
PO TUIIOB1 3HAYEHHS €HEPTii, IMITYJIbCY, IITBUIKOCTI Ta MAaCH €JIEKTPOHIB IIPOBITHOCTI,

émimu : BECTH Ta CaMOCTIHHO JIOMOBHIOBATH KOHCIIEKTH JICKI[iH, OMPaI[bOBYBATH K
HaBUYaJIbHY TaK 1 CrieniajibHy (PaxoBy y TOMYy paxyHKY 1 MEpioUYHy HAYKOBY JITEPATYpy,

3/IICHIOBATH CAaMOKOHTPOJIb SIKOCTI 3aCBOEHHS TCOPETHYHUX 3HAHb 3 BUKOPHUCTAHHSIM
TECTIB.

2. TeMaTn4yHMil IIaH HABYAJIBHOI AUCHMILIIHA
Po3zain 1. Jloxanizanis

Tema 1. 3aranbpHa XapakTepuCcTHKA MPeIMeTa Kypcy.

Tema 2. IIpo06J1eMa HEBIOPAAKOBAHOCTI B €J1IEKTPONPOBITHOCTI HEB3a€MOIiIOUHNX €JIeKTPOHIB.

Tema 3. KiiacuuHi pe3vbTaTH ISl €JeKTPONPOBIIHOCTI IPU HU3bKHUX TEMIIEPATYPAX.
Dopmyna Jpyae 1 npasuno MarticceHa, aidy3isl €IEKTPOHA Y IO JOMIIIOK.

Tema 4. IIpupoaa KBAHTOBUX NONPABOK 10 KAacCHYHOI Any3ii eJleKTPOHIB.
IMousTrsa 30010 a3y KBAaHTOBOTrO enekTpoHa. OOUKCIOBaHHS KBAHTOBHX IOIPABOK JIO IPOBIAHOCTI JUIS
HEB3aEMOJIIIOYNX EJIEKTPOHIB.

Tema 5. BIiIMB MArHiTHOIO 10J151 HA KBAHTOBY iHTep depeHLiliny MompaBKYy 10 MPOBLIHOCTI.

Tema 6. EdbexkTH KBAHTOBOI'0 MiICHJICHHS.
EjlekTpoH-€JIEKTPOHHA B3a€MOJIisl V HEBIOPAAKOBAHUX MeTajlaX 1 00YMCIIeHHs iX BIUIMBY Ha IIIBHICTH
€JIEKTPOHHUX CTaHIB Ta KBAHTOBY HOIIPABKY JIO IPOBLIHOCTI.

Tema 7. AHIEPCOHOBCHKA JIOKAJII3AILis.

CunbHa HEBHOPIAKOBAHICTE Ta 11 HACHIIKY V cDOCcOo0V OIMUCY MOBEIIHKY €JIEKTPOHIB, MOJIEIb AHIEPCOHA
Ta 11 QI3MYHUN aHAJI3 —CIIOYATKY HA IIPUKIAI] ABOX- SMHOT'O IIOTEHINANY, a JaJll HA OCHOBI MAITMHHUX
00YUCIIIOBAHb.

Tema 8. CkeiiTiHroBa Teopisi aHAEPCOHOBCLKOI JOKaJi3aIlrii.

Tema 9. CTpuOKOBA MPOBIiAHICTL HEBIOPSIIKOBAHOI0 (AHIEPCOHOBCKOI0) i30J9TOpA.
Bunaaku criipHOI Ta cirabkol gokaiizarii. CtpuOKoBa IPOBIIHICTS 13 3MIHHOIO JIOBKUHOIO CTPUOKA.

Po3ain 2. Me3ockomnmika

Tema 10. Ilepkoasiniiina eJeKTPONPOBIAHICTD.
TlepkossiiiiiHa e1eKTPONPOBIIHICTE MAKPOHEOJHOPIIHUX cepenoBUILL ( TUCIIEPCHUX KOMIIO3HUTIB).
Kpurnusi ignekcu 1 ppakraJbHU MAX1T B TEOPIl MEPKOJISILIII.

Tema 11.Me3ockoniuHi ¢ayKTyaiii.

VYHiBEPCAILHICTE ME3OCKOMYHUX (hIYKTYALlli KOHJAYKTAHCY YV 3pa3Kax MaJIMX PO3MIPIB IPH HU3BKUX
TeMneparypax. [IpakTHYHI HACILJIKM HAasIBHOCTI YHIBEpCAIBLHUX (PIVKTYalllil KOHJXYKTAHCY JUISL MIKPO- 1
HAHOEIEKTPOHIKHU.

Tema 12. BIuinB MarHiTHOro 1oJisi HA Me30cKoNiYHI GIyKTYanii KOHIYKTAHCY.
DuyKTyallii BoJIbT-aMIIEPHOI XapaKTEPUCTUKU ME3OCKONIYHOTO 3pa3ka. MOKIUBOCTI MOSIBU
ME30CKOIMYHUX IVKTYaALIN OpY NEPEMILIEHH] JOMIIOK Y METAJIIYHUX 3pa3Kax.

Tema 13. YHiBepcajbHi JIVKTYallii KOHAYKTAHCY | HU3bKOYACTOTHHH ((IiKepHUIi) IIyM v
MeTajleBHX 3pa3Kax




3. CTpyKTYpa HABYAJILHOI THCUMILIIHI

Ha3Bu po3aimiB i Tem KinpkicTs rogun
neHHa popma 3ao4yHa hopma
yCbOI0 y TOMY YHUCIIi yCbOI0 y TOMY YHUCII
n | m | mab. | "4 | c.p. n| o | mab. | iHAa. | C.p.
1 2 314] 5 6 7 8 9/10] 11 | 12 | 13
Po3zaia 1. Jlokanizauis
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 S. 17 4 7 6
Tema 6. 17 4 7 6
Tema 7. 23 6 7 10
Tewma 8. 23 6 7 10
Tema 9. 18 4 8 6
Pazowm 3a pozaisiom | 178 |44 64 70
Po3aia 2. Me3ockonika
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 posninom 2 92 20 32 40
Yevozo z00un 270 | 64 96 110
4. Temu ceMiHAPCHKHUX 3aHATH
Ne Ha3Ba temn Kinbkictb
3/n TOJIUH
1 | TpakToBKa TEpMiHIB «JIOKaJi3alis» Ta «Me30ckomnikay. Ciaadka 7
JIOKaJTi3allis
2 | Po3paxyHKH €JeKTpONpPOBITHOCTI HEB3AEMOIIIOUUX EJIEKTPOHIB 7
3 | BuBox ¢popmymu pyne ta koedimieHTy nudy3ii eneKTpoHiB B 1Mo 7
JIOMIIIIOK.
4 | OGuucneHHS eNEeKTPONPOBIAHOCTI €IEKTPOHIB 3 YpaxXyBaHHIM 7
KBAHTYBaHHS.
5 | JlochimkeHHsl BIUIMBY MarHiTHOTO MOJISI HA €JIeKTPONPOBIIHICT 7
6 | Po3paxyHKH IIUTBHOCTI CTaHIB 3 ypaXyBaHHSM €JIEKTPOH-EIIEKTPOHHOT 7
B3aeMoIiT
7 AHJIEpCOHIBCHKA JIOKAJI3aIlisl HAa IPHUKJIA1 TBOSIMHOTO IMMOTEHIIATY 7
8 | Teopis ckeilninry 7
9 | Ilepkomnsist Ta ¢ppakTamm 8
10 | OOuucneHHs KPUTHYHUX 1HIIEKCIB Ta (paKkTAIBHUN MiIXia B Teopil 8
TICPKOJIALL
11 | OGuucieHHs BIUIMBY MarHiTHOTO IOJIS HA BOJIBT-aMIIEPHi 8
XapaKTCPUCTUKU ME3OCKOMIIYHOI'O 3pa3Ka
12 | VuiBepcayibHi QuIyKTyallii KOHIaKTaHCY 8
13 | ®nikepHMIA IIyM: pO3PaxyHKH ISl METAJIEBOTO 3pa3Ka 8
Pazom 96




5. 3aBnaHHd 1J151 cCaMOCTiliHOT po6oTa

[TosicHeHHSI IOJI0 TOTO, IO MTOBUHEH 3POOUTH CTYJEHT ITi/I Yac CaMOCTIHHOI pOOOTH.

1. Ilo BciM HMWXKYe BKa3aHMM TeMaM OIPALIOBAaTH KOHCIEKTH JIEKIH, NpOYnuTaTH
BiAMOBIHI naparpadu B migpyynukax [1-4].

2. CaMOCTIIHO MATOTYBATHCS JI0 Y4acTi Y CEMIHAPCHKHUX 3aHATTSX.
CaMoCTiifHO TiATOTYBATHUCS 10 KOHTPOJILHOI POOOTH.

Ne Buawm, 3micT camocTiitHOT poboTH Kinekicts
3/m TOJIUH
Tema 1. 3aranpHa XapaKTEPUCTUKA MPEAMETIB JOKaJi3allii Ta ME30CKOMIKU 6
Tema 2. HeBnopsakoBaHICTh B €JIEKTPONPOBIAHOCTI HEB3AEMOMIFOUNX 6
CJIEKTPOHIB
Tema 3. ®opmyna [pyne i mpaBuio Maticcena, midyy3ist eneKTpoHa y 3pa3Ky 10
O0uncroBaHHS KBAHTOBUX MTOTPABOK 0 TPOBIAHOCTI TSI HEB3aEMO/II0
CNICKTPOHIB.
Tema 4. BruinB MarHiTHOTO IMOJIst HA KBAHTOBY Y TIOMPAaBKY /10 MPOBIAHOCTI 10
EnekTpoH-eJIeKTpOHHA B3aEMOJIisl Y HEBIIOPSIKOBAHUX METaIax
Tema 5. Brnue MarHiTHOTO 1oJisi Ha KBAHTOBY y MOIIPABKY 10 MIPOBIAHOCTI 6
Tema 6. Mopens AnzepcoHa Ta ii Gpi3uyHuii aHami3 6
Tema 7. CxkeiiniHroBa Teopisi aHAEPCOHOBCHKOI JIOKaITi3aIlil. 10
Tema 8. CtpubKkoBa IPOBIAHICTE 13 3MIHHOIO JTOBXHHOIO CTPHUOKA 10
Tema 9. Kputnuni ingekcu i pakTaabHUE MiIXi B TEOPIii MEPKOIAIIii 10
Tewma 10. YHiBepcanbHICTh ME30CKOMIYHUX (DIYKTyaliil KOHIYKTaHCY 10
Tema 11. HwusbkouactoTHUi ((nikepHUI) IIyM Y METaJIeBUX 3pa3Kax 10
Tema 12. @nykTyanii BOJIbT-aMIIEpHOT XapaKTEPHUCTUKH ME30CKOIIIYHOTO 3pa3Ka 10
Temal3 EnexkTpoH-e/IeKTpOHHA B3a€MO/Iisl Y HEBIOPSAAKOBAHUX METaIax 10
Pazom 110

6. InauBinyanbHi 3aB1aHHS

He nependaueni HaB4aIbHUM IUIAHOM.

IToToune OIIUTYBAHHS, Y4aCThb y CeMiHapCBKI/IX 3aHATTIAX, KOHTPOJIbHA p060Ta.

7. MeToau KOHTPOJII0

8. Cxema HapaxyBaHH# 0aJiiB

IToToyHMIT KOHTPOJIB, CAMOCTIHA POOOTA, IHANBIAYyaJIbHI 3aBIAHHS

2 KOHTpPOJIbHI poOOTH, Exsamen | Cyma
Po3nin 1 Po3nin 2 nepeadaveHi Pazom
HaBYAJIHHUM TUTAHOM
T1-T9 T10-T13
20 20 10+10=20 60 40 100

st 3apaxyBaHHs po3autry 1 Ta posaury 2 Tpeba Habpatu y miAcyMKy He MeHie 10
0aiiB 3a pe3yibTaTaMu MOTOYHOTO ONMUTYBAHHS TA YYacTi y CEMIHAPChKHUX 3aHATTAX 3a KOXKHUH
3 po3aimiB. s 3apaxyBaHHS KOKHOI 3 JIBOX KOHTPOJIBHUX POOIT Tpeba HaOpaTu 3a KOXKHY
KOHTPOJIbHY HE MeHIIe 5 6aliB Ta y mijicyMKy He MeH1e 10 6anis. [y gomycKy 10 MHUCEMOBOTO
ek3aMeHy Tpeba Habpatu y miAcyMKy He meHie 30 Oais.




[pumiTka.
1. OmiHka, sIKy OTPUMYy€E CTYAEHT 3a KOXXHY TE€MY BIJAINOBiJa€ BiJICOTKOBI MPaBHJIBHOTO

BUKOHAHHSI IIOCTABJICHOTO 3aBJaHHS. 3aBJaHHS BBAXKAETHCS BHUKOHAHWM IIPABHILHO, KOJU
CTYJIEHT CaMOCTIIHO JaB MOBHY, BIpHY Ta BHYEPIIHY BiJIMOBiIb, HE KOPUCTYIOUUCH XOJHUMHU
30BHIIIHIMU JpKepenamu iHdopmanii ado migka3kaMu IHIIMX 0ci0, a Takoxk Moxe (B pasi
HEOOXI1THOCTI) 1aTH npuitoOHe 8ipHe, NOGHe Ma UYEepnHe NOSICHeHH TOJI0 3MICTY ITi€l BIIMOB1 I
2.V pa3si BusiBlieHHS (paKkTy akaJeMidHOI HeJ00OPOUeCHOCTI 13 OOKY CTyIeHTa Miayac nepeBipku
KypCOBOi poOOTH OIliHKaA 332 HEl MOBHHHA 0yTH 3MeHmueHa 10 0 (nyuxm 7.12.5 «Ilonoscenns
npo opeaunizayito oceimmuvoeo npoyecy ¢ XHY imeni B. H. Kapasina», naxas pexkmopa Ne 0202-
1/155 6i0 21.04.2017 p.).
3. o miicyMKOBOTO CEMECTPOBOTO KOHTPOIIO (€K3aMEHYy) IOIMYCKA€ThCS CTYIASHT JEHHOT
dbopMu HaBUaHHS, KUl CTBOPYB NOBHHI PYKONUCHUM KOHCIEKT JICKIil, HaMucaB KOHTPOJIbHY
poboty Ta HaOpaB He MeHII, Hixk 30 0amiB.
4. Y pa3i BusBIeHHs (akTy aKkaaeMiuHOi HeJ00po4ecHOCTi i3 OOKy CTyACHTa Iia4ac iCIIUTY
Horo ex3ameHalliiiHa OIIHKa MOBMHHA OyTH 3MeHmieHa a0 0, a caM CTyaeHT Ma€ OyTH
BU/AJIeHHI 3 ayauTOopii, 10 poBOaUTHCS icnuT (nynkm 7.12.5 «llonoscenns npo opeanizayiio
oceimuvoco npoyecy 6 XHY imeni B. H. Kapazina», naxas pexmopa Ne 0202-1/155 eio
21.04.2017 p.).

Ex3amenamiitHuii OIeT CKIIQAA€ThCS 3 IBOX TEOPETUYHHMX NMUTaHb. MacuMaiabHa OIliHKA
3a KOHe 3 murtadb 20 OaniB. MacuMaibHa OLiHKa 3a ek3ameH — 40 Oauis.

Kpurepii oniHioBaHHsI THCbMOBOI eK3aMeHaliiiHOI po0oTH

Ex3ameHamiiiHuii OineT CKIAJaeTbcs 3 TPHOX TEOPETHYHUX NHTaHb. KOXHE NHUTaHHS
omiHoeTscst B 20 OamiB. Y BIiINOBiAI HAa TEOPETUYHI NHUTAHHS CTYISHT [OBHHEH
MPOJEMOHCTPYBATH 3HAHHS Teopil HaBuainbHOI auciuIunian «@Di3uyHa KiHETHKa» Ta 1l
MOHATIHHO-KATETOPiaJIbHOTO arapary, TePMIHOJIOTI], MOHATh 1 MPUHIUIIB MPEeaMeTHOI 00I1acTi
TUCIIAILIIHMA.

MaxkcuManbHi 0alu BHCTaBISIOTHCA B pa3l YiTKOI, JIOT1YHOI, TMOCTIAOBHOI BiAMOBIAI Ha
MIOCTaBJIEHE MMUTAHHS, 3 BUBOJIAMH OCHOBHUX (hopMyJ1, (POpMYITIOBaHHAM (PI3UUHUX 3aKOHIB

VY npoteci OLIHIOBaHHS TEOPETUYHHX 3aBAaHb €K3aMEHALIHHOTO O11eTy BpaxOBYIOThCS:

— TIOBHOTA PO3KPUTTS NUTaHHS (4 Oann);

— YMIHHS YITKO (QOpPMYJIIOBATH BHU3HAYEHHS (I3UYHUX IIOHATH, TEPMIHIB Ta
MOSICHIOBATH iX (4 6ann);

— 3JaTHICTb apryMEHTYBaTU OTpUMaHy BIANOBIAb (4 Oann);

— 3JaTHICTb pPOOMTH aHAJITMYHI MIPKYBaHHS, TOPIBHSIHHA, (OPMYIIOBaHHSA
BHCHOBKIB (4 0ann);

— JIOTi4Ha MOCTiOBHICTh BUKIIAJICHHS MaTepialy y BiIIOBIAI Ha 3aBnaHHs (4 6amn).

BinnmoBigs Mae OyTu OOTPYHTOBAHOO, 3 MOCWJIAHHSM Ha BiAMOBiAHI (Pi3WUHI 3aKOHH Ta
PIBHSHHS, 3 TIOCIIOBHUMHU PO3paxXyHKaMHU BCIX OCHOBHHX (POPMyJI, TOBEIEHUMHM 0 KiHIIEBOT'O
pe3ynbTaTy 3 4YiTKOK BIAMOBIAJIIO Ha MOCTaBJIEHE MUTAHHS. 3a pIlIeHHd 3a7adl (MPaKTUYHOIO
3aBJIaHHs1) HAPAXOBYIOTHCS Taki Oasu:
1. IloBHa Ta moCHiOBHO OOIPYHTOBaHA BIANOBIIb OTpUMYE OLIHKY 20 OajiB y BHUMAJKY,
KOJIM CTYJEHT OTpMMAaB MPaBUJIbHY BIANOBIIb 1 MPOJEMOHCTPYBaB METOA 1 crocid ii
OTpPUMAaHHSI.

2. Omwinka 12-19 6aniB BUCTaBISETHCS 32 BIANOBIb, B K € HECYTTEBI MOXUOKH B JIOTIII
BUKJIANY,

3. Bimmoinp Ha mHTaHHS OTpUMYyE OLIHKY 7-11 OamiB, KOMM CTYyJEHT HE OTpPUMaB
MpaBUJIBLHY BIATMOBIAL 00 HAMKCaB TUTBKHU KIHIIEBY (hOopMyITy 6€3 OSICHEHb Ta BUBOTY.
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4. BiamoBinp Ha MUTaHHS OTpuMye OIIHKY 0-10 OaniB, KOJW CTyIEHT HE OTPUMAaB
NpaBWIbHY BIJAIOBiIb, MPUYOMY METOA 1 crocid po3B’s3aHHA 3aBIaHHsA Oynu He
BIpHHUMH.

Ex3aMeH 31aHuii, IKII0 CyMapHa OLiHKA 32 NMCHbMOBY eK3aMeHalliliHy po0oTy He
menue 30 6asiB, a cymapHuii niacymkoBuii 6a;1 He menue S0 6asis.

IIxaja onmiHIOBaHHSA

Cyma OaniB 3a Bci Buau | OLiHKa 32 HAllIOHAJIFHOIO MIKAJIO0
HaBYaJIbHOL  JIATIEHOCTI JUTSL YOTUPUPIBHEBOL JUTSL TBOPiBHEBOL
HPOTATOM CEMECTPY [IKAJIW OLIHIOBAHHS | IIKAJIW OLIIHIOBAHHS
90 - 100 BIIMIHHO
70-89 no00pe
3apaxoBaHO
50-69 3aI0BUILHO
1-49 HE3aJ0BUIBHO HE 3apaxOBaHO

9. PexomenoBana Jiireparypa

OcHoBHa JiTepaTypa
1. A.A.A6puxocos. OCHOBBI TeopHH MeTamIoB. - M.: Hayka, 1987 r.
2. B.M.IIknoBckwuii, A.JL.D¢poc. DIeKTPOHHbIE CBOHCTBA JETHPOBAHHBIX MOMYIPOBOIHHKOB. -
M.: Hayxka, 1979 r.
3. H.Morr, D.JleBuc. DIeKTPOHHbIE IIPOIECCH B HEKPUCTAILTMYECKHX BemecTBax, T. 1. - M.:
Mup, 1974 1.
4. Dppoc A.JI. dusuxa u reomerpus Gecriopsmka / AJL. Ddpoc- M.: Hayka, 1982.-175 c.

JonomixkHa Jiiteparypa
1. B.A.lllknoBckuii, B.M. beneukwuii. Jlokanu3zamis u Me3ockonuueckne dS(dexTsr B
MeTaJulaX MpHu HU3KKUX Temnepatypax. Xapkis: XHY imeni B.H. Kapasina. - 2012. - 70

10. IMocunannas Ha ingopmaniiini pecypcu B InTepHeri, Bineo-jiekuii, iHie MeTOIUYHE
3a0e3nedyeHHsl

https://ru.wikipedia.org/wiki/Me3ockonudeckas_dusuka
www.pnn.unn.ru/studies/.../condensed matter additio



https://ru.wikipedia.org/wiki/Мезоскопическая_физика
http://www.pnn.unn.ru/studies/.../condensed_matter_additio

