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BCTYII

[Iporpama HaBYaJIbHOI AMCUUIUIIHU CHEUialbHUN mnpakTHKyM «KBaHTOBa Teopis
KOHJICHCOBAHOTO CTaHy» CKJaJieHa BIAMOBIIHO J0 OCBITHRO-MpO(deciiiHOi (OCBITHRO-HAYKOBOT)
MporpamMu MiArOTOBKH MEPIIOTO PiBHIO BUIIIOI OCBITH — OaKanaBp

crnenianbHOCTI (Hanpsmy) 104 — ¢izuka Ta acTpoHOMIsS

crerjanizanii

1.1. Meroro BUKJIaJaHHS HABYAIBHOI JUCIUILTIHN — CIIELiaIbHOTO MPakTUKyMy «KBaHTOBa
TEOPisi KOHJCHCOBAHOTO CTaHY €:

(dopMyBaHHS YSBIEHb CTYICHTIB NpPO KBAaHTOBI SBHIIA Yy KpPUCTATIYHHX IpaTkax Ta
0COOJIMBOCTI TMHAMIKH HEiJleaTbHUX KPUCTAMTIB 3 JIeeKTaMu;

O3HAHOMJICHHSI CTY/EHTIB 31 Cy4aCHMMM METOJaMHM KBAaHTOBOI TEOpii MOJS y KBaHTOBIH
CTATUCTHIII Ta MOJANBIII PO3PAXYHKH TEPMOJANHAMIYHUX BEJINYHH KOHJICHCOBAHUX CHCTEM.
1.2. OcHOBHMMHM 3aBJAHHSMM BHUBYEHHS JUCHUIUIIHM CHELIaIbHOTO HPAKTUKYMY
«KBaHTOBa TeOpisi KOHAEHCOBAHOTO CTaHY» € HABYUTHU CTYICHTIB!

OCHOBaM KBAaHTOBOI MEXaHIKH KPUCTATIYHOI PEIIITKH;

KBa319aCTHHKOBOMY MiAXOIy JJIsl ONUCY B TepMiHAX ()OHOHIB KBAHTOBOMEXaHIUHUX
BJIACTUBOCTEH 1 TEPMOIMHAMIKH KPHUCTAJIIB;

pPO3paxyHKy WPpOIECIB HENPYKHOTO PO3CIIOBaHHS HEUTPOHIB KpHCTAJaMH Ta
JOCIIKYBAaTH TIPOLIECH JIOKami3alii KOJNMBaHb y KpuUCTajdax 3 jaedexkramu i
PO3paxoByBaTH YAaCTOTH TAaKUX KOJIHMBAHb,

JOCIIKYBAaTH OJHOEIEKTPOHHI €HEPreTUYHI CIIEKTPH B MEPIOUYHUX MOTEHIliaIax
TOYHUMHU 1 HAOJIM)KEHUMH METOJlaMU Ha OCHOB1 30HHOT TEOPii;

JOCHIUKYBAaTH  BJIACTUBOCTI  €JEKTPOHIB  NPOBIAHOCTI B MOCTIHHUX  Ta
BHCOKOYACTOTHUX €IEKTPOMArHiTHUX MOJISIX;

KOPHUCTYIOUHCh HaBYaJbHOIO Ta JOBIJKOBOIO JITEpaTyporo, OOMpaTH aJeKBaTHI
METOAM PO3B’SA3KYy 3aJlay KBAaHTOBOI MEXaHIKM KpUCTaliB Ta Teopii Je(eKTiB B
KpHUCTajax;

OCHOBHMM IOHATTSM KBaHTOBOI MEXaHIKM, HEOOXITHUM JUIi IOJAJbLIOrO
BUKJIQJIaHHS [IHOTO KYpCY;

BOJIOJIITH TEXHIKOIO BTOPUHHOI'O KBAaHTYBaHHS OO030HIB Ta (EpMiOHIB, BMITH
BUKOPUCTOBYBaTH 1€l (opmani3M 3 METOI OIUCY €JIEKTPOHIB MPOBIIHOCTI Yy
MPOBIJHUKAX MPH HAABHOCTI MarHiTHOTO MoJist Ta 6€3 HbOTO.

1.3. KinbkicTh KpenuTiB — 5.

1.4.

3arajbpHa KUIbKIiCTh Toaud — 150.

1.5. XapakTepucTKa HaBUYaJIbHO1 AUCITUTUTIHI

3a BuOopom
JlenHa (hopmMa HaBuaHHs | 3aouna (mucrauuiitua) GopMa HaBuAHHS
Pik miaroroBku
4-it ] it
Cemectp
8-it ] it
Jlexmii
He nepenbayeHi HaBYaIbHUM IJIAHOM | rOJ.

[TpakTH4Hi, CEeMiHApPChKi 3aHATTS

He nepenbayeHi HaB4aIbHUM IJIAHOM ‘ TOJI.

JlaGopaTopHi 3aHATTS

78 rom. \ rom.




Camocriiina po6ora

72 ron. | roJ.

IHMBiyalIbHI 3aBIaHHS

He nepenbaueHi HaBUaIbHUM TIJIAHOM

3ajik

1.6. 3aranoBaHi pe3yabTaTH HaBUYAHHS
3riIHO 3 BUMOTaMH OCBITHBO-TIPO(deciiiHOi (OCBITHRO-HAYKOBOI) MPOTpaMH CTYACHTH
MOBHMHHI IOCSITTH TaKUX Pe3yJIbTaTiB HABUAHHS:

3HATH. TMPUHIUANHA 1 MeToAu (DI3UKH TBEPAOrO Tija, METOAM JOCIHIIKEHHS KBAaHTOBUX
MOJIeNiell KpUCTalliB Ta OCHOBHI MigXOAW B Teopil ne(eKTiB, METOAM Cy4acHOi KBAaHTOBOI
CTaTHCTHUKHU.

BMITH: 3aCTOCOBYBaTM MeTonu  (i3UKM  TBEpAOTO Tima IS JOCIIDKEHHS
TEPMOAMHAMIYHMX  Ta  KIHETMYHHX  XapaKTePUCTHK  TBEPAMX  TUI,  JOCTIKYyBaTH
KBaHTOBOMEXaHI4HI e()eKTH B KPUCTAIIYHUX I'PATKaX Ta CIIEKTPH JIOKAJIHHUX MO/ Y HeiJleaIbHUX
KpHCTallaX, 3aCTOCOBYBAaTH ()opMaji3M BTOPHHHOTO KBaHTYBaHHS Ta KOHTHHYaJIbHOTO
IHTETpYBaHHS y MPOLEC] TOCIIHKEHHSI MAKPOCKOIIIYHUX CHCTEM.

2. TemMaTH4YHHMII IJIaH HABYAJILHOI JUCIUILIIHA
Huxa sadoparopuux podit 1. KBanTtoBa MmexaHnika kpucrajia

Tema 1. KBaHTYBaHHS MaJMX KOJIMBaHb KpUCTAJIA.

Tewma 2. [IpencraBieHHs yucen 3alI0BHEHHS.

Tema 3. OcHOBHUI cTaH KpucTayia. DOHOHU.

Tewma 4. KBanToBI1 KpHCTaJIH.

Tema 5. AHrapMOHiI3M KOJMBaHb KpHCTaia 1 B3aeMOJisl (POHOHIB.

Tema 6. EdhexTuBHMIT raMibTOHIAH B3a€MO/IIT (POHOHIB 1 MPOIIECH PO3MAY.
Tema 7. KBaHTOBO-MexaHiuHe BU3HaYeHHA (yHKLiH [ piHa.

Tewma 8. [TapHuii KoppensaTop 3CyBiB.

Tema 9. Cepenniil kBazipat 3MIlIEHHS aTOMa.

Tema 10. Henpyxna nudpaxiiisa Ha KpUCTal.

Tema 11. BinHoBieHHs 3aKOHY JHcCTIepCii KOJIMBAHb.

Tema 12. KBa3ikjlacHuHe KBaHTYBaHHS CaMOJIOKaI130BaHHUX KOJIMBAaHb B aHTAPMOHIYHOMY
JAHLIOKKY aTOMIB.

Tema 13. 3B’s13aHuii cTaH (POHOHIB B AHTAPMOHIYHOMY JIAHIIOKKY aTOMiB.

Huxn nadoparopuux podit 2. lepexTH KpUCTAJIYHOI peliTKH

Tema 14. Moneni TOUkoBUX Je(PEKTIB KPUCTAIIYHOT PEIIITKH.

Tema 15. Jlokamizaiiist KOTUBaHb TOOIH3Y 130JbOBAHOTO 130TOM-IEPEKTY.

Tema 16. @ynkiiis ['pina 11 kpucrana 3 TOUKOBUMH JIe(heKTaMu.

Tema 17. JIokanbH1 KOJIMBaHHS PU HAsIBHOCT1 ABOMIPHOTO (IJIOCKOT0) 1e(eKTy.
Tema 18. JIucnokarrii i AUCKITIHAIIIT.

Huxa nadopaTopuux podit 3. MeToau 10cail:KeHHSI KOHIEHCOBAHOI0 CTAHY

Tema 19. Metoau po3paxyHKy €HEPreTHMYHOIO CHEKTpPY eNeKTpOHa, L0 PYXaeThCs B
NEePIOJUYHOMY MOJIi: MOJENb BUIBHUX €JIEKTPOHIB; MOJENbh Mailke BUIbHUX €JEeKTPOHIB (Teopis
cJ1abKoro 3B’A3KY); MOJENb CHJIBHO 3B’S3aHUX €JIEKTPoHiB; Monenb Kponira-Ilenni (pimeHHS
METOJIOM TpaHchep-MaTpHIll); METOJl OPTOTOHATI30BAHHMX IJIOCKUX XBHJIb Ta METOJ
TNICEB/IONOTEHIIIANY;



5

Tema 20. Krmacnyna MexaHika YacTHHKM 3 JOBUIBHMM 3aKOHOM pucmepcii. Pyx B
MOCTIHHOMY €JIEKTPUYHOMY TOJIi Ta B MOCTIHHOMY MarHiTHOMY IOJIi 3aps/UKEHOI YaCTUHKHU 3
MepioIMYHIM 3aKOHOM JIUCTIEPCIi.

Tema 21. KBazikiacuune KBaHTYBaHHs PIiBHIB €HEprii €JIeKTpOHA 3 JOBUIBHUM 3aKOHOM
JUCIIepCii B MarHiTHOMY ITOJIi.

Tema 22. Edexr ne ['aaza-Ban-AnbdeHa: KUTbKICHUN Ta SKICHUI pO3TIISA 1715l TPUBUMIPHOTO
METay IPOCTUH PO3pPaXyHOK TEPMOJAUHAMIYHUX BEITMYUH JUISI TBOBUMIPHOTO METAITY

Tema 23. MarHiTHHIA TPOOI.

Tema 24. Hopmanbhuii CKiH-e(DeKT Ta aHOMaJIbHHUMA CKiH-E(EeKT.

Tema 25. [Tuk0TpOHHUI PE3OHAHC.

Tewma 26. Edekr fAna-Temnepa.

Huka sadoparopuux poodit 4. MeToau KBAHTOBOI CTATHCTUKHU

Tema 27. @opmanism Jlipaka y KBaHTOBiM MeXaHiIli.

Tema 28. Onieparop eBOJFOIIII.

Tewma 29. Ilpencranenns peninrepa, ['eiizenoepra i Jlipaka.

Tema 30. MaTpurist po3cisiHHSL.

Tema 31. KonTunyanabHi iHTETpay.

Tema 32. AMIutiTyaa nepexoaa OCIIIATOPA.

Tema 33. 3apsa y MarHiTHOMY MOJI.

Tema 34. KBazikiiacu4He HAOJIMIKSHHS.

Tema 35. @ynkiis ['pina s ogHoyactTuHkoBoro piBHsAHHS [peninrepa.

Tema 36. XBuipoBa (yHKIIISE O030HIB Y MpEICTaBICHHI BTOPHHHOTO KBAaHTYBAaHHSI.

Tema 37. KBaHTOBO-MEXaHIuHI BEJIMYUHU Ta orepaTopu. I IbOEPTIB MPOCTIp XBUILOBUX
GbyHKIIHN.

Tema 38. OnepaTopu 3HUILEHHS Ta MOPOIKEHHS OO30HIB.

4. CTpyKTYpa HABYAJILHOI M CUMILIIHI

HazBu MmoaymiB i KinepkicTs roguu
TeM JlenHa ¢popma
VYeboro y TOMY YHCII1
h) I a0 Ing c.p
1 2 3 4 5 6 7
ki JadopaTopHux podit 1. KBaHTOBa MexaHika KpHCTaJLI

Tema 1 5 2 3
Tema 2 5 2 3
Tema 3 5 2 3
Tema 4 6 3 3
Tema 5 6 3 3
Tema 6 6 3 3
Tema 7 5 3 2
Tema 8 5 3 2
Tema 9 5 3 2
Tema 10 5 3 2
Tema 11 5 3 2
Tema 12 5 3 2
Tema 13 5 3 2
Pazom 3a 68 36 32
pozauioM 1




Iuka nadopaTopuux podit 2. ledpekTH KPUCTAIIYHOI PelIiTKH
Tema 14 7 4 3
Tema 15 6 3 3
Tema 16 6 3 3
Tema 17 6 3 3
Tema 18 7 3 4
Pazom 3a 32 16 16
po3/iiaoM 2
Huka gadoparopaux podiT 3. MeToau 10CaiIKeHH KOHJIEHCOBAHOI0 CTAHY
Tema 19 3 2 1
Tema 20 3 2 1
Tema 21 3 2 1
Tema 22 3 2 1
Tema 23 3 1 2
Tema 24 3 1 2
Tema 25 3 1 2
Tema 26 4 2 2
Pazom 3a 25 13 12
po3iiaom 3
Huka ga6oparopaux podit 4. MeToau KBaHTOBOI CTATHCTHKH

Tema 27 2 1 1
Tema 28 2 1 1
Tema 29 2 1 1
Tema 30 2 1 1
Tema 31 2 1 1
Tema 32 2 1 1
Tema 33 2 1 1
Tema 34 2 1 1
Tema 35 2 1 1
Tema 36 2 1 1
Tema 37 2 1 1
Tema 38 3 2 1
Pazom 3a 25 13 12
po3aiinom 4

Ycboro roaun 150 78 72

3aaik

4. Temun ceMiHapCbKHUX (MPAKTUYHHUX, J1a00PATOPHUX) 3aHATH
JuB. Tematnunuil nnad. Ha3eu nabGopaTopHux poOIT € Ha3BaMU BIAMNOBIJHUX TEM.
CryneHTH mijJ KepiBHUIITBOM BUKJIaJa4ya MPOBOAATH AaHATITHYHI Ta YUCENIbHI PO3PAXYHKH.

5. Camocriiina podoTta

[TosicHeHHS 1010 TOTO, 1II0 TOBUHEH 3pOOUTH CTYJEHT Mij Yac CaMOCTiiHOT poOOTH.

1. Tlo BciM HIXKYE BKa3aHUM TEMaM OMpAIIOBAaTH pE3yJdbTaTH, OTPUMaHI TiJ dYac
ayJIUTOPHUX 3aHATh, IPOYUTATH BIAMOBINHI naparpadu B migpyynukax [1-22].

2. CaMOCTIITHO MIArOTYBATUCA 0 y4acTi JJabopaTOpHUX POOIT.

3. Ilicna BUKIAAy KOXKHOTO PO3IUTY Ii€i HaBYaIbHOI AMCUUIUIIHU y PaMKax CaMOCTIHHOL
poOOTH CTyIEHTaM IPOINOHYIOThCS JOMAIlHI 3aBJaHHSA. BOHM NOKIMKaHI CTUMYJIIOBATH
O171bII TTIMOOKE BUBYCHHS Ta 3aKPIIUICHHS MaTepialy HaBYaJIbHOI AUCHUILTIHU CTYICHTAMH.



Ne Buau, 3micT camocTiiiHOT po6OTH KinpkicTh
3/ TOIUH
1 KBaHTOBa MexaHiKa KPUCTAIIB. 3

2 KBaHTyBaHHS KOJIHMBaHb KPUCTAJIA. 3

3 [IpencraBneHHs Yrcen 3alOBHEHHS. 3

4 @DOHOHH. 3

5 Omneparopu 3HUIIECHHS 1 TOPOJKEHHS ()OHOHIB. 3

6 KBanToBo-mMexaHiuHe Bu3HaueHHs QyHkii ['pina. 3

7 IIporiecu posciroBanHs (HOHOHIB. 2

8 B3aemonist GoHOHIB. 2

9 EdexTuBHMi raminpTOHIaH B3aeMOo/Iii (POHOHIB. 2

10 | KBaHTOBI KpUCTAJIH Ta PIAVHU. 2

11 | KBazikiacuyHe KBaHTYBaHHS CaMOJIOKali30BaHUX KOJIUBAHb y 9
AQHrapMOHIYHOMY JIAHIIIO’KKY aTOMIB.

12 | 3’s3aHuii cTaH OHOHIB y aHTAPMOHIYHOMY JIAHITIO)KKY aTOMiB. 2

13. | Mogeni ToukoBUX JIe(EKTiB KPUCTATIYHOT PEITITKH. 2

14 | Jlokami3zanisi KOJMBaHb MOOJIU3Y 130JIbOBAHOTO 130TON-/TE(EKTY. 3

15 [Tosne 3mineHs NOOIM3Y 130TOMN-AehEKTY. 3

16 | @ynkuis I'pina 11 KpucTally ¢ TOYKOBHMH JeheKTaMu. 3

17 | JlokanbHi KOTUBaHHS IPU HASBHOCTI IBOBUMIPHOTO JE(EKTY. 3

18 Jlucnokarii i JUCKIIiHAIIIT. 4

19 | CamocriiiHO pO3TIIIHYTH JOKa3 Teopemu biioxa 3a J01momMoror
ornepatopa TpaHcisauii. [IoOyayBaTu nepiri Tpu 30HU B MOJIENi 2
Kpownira—Ilenni 3a 10moMOror 4ucenbHOT0 PO3B’I3KY
TPAHCLEHIEHTHOTO IMCIIEPCIHOrO piBHSAHHS.

20 | Po3rmsHYTH pyX B MOCTIHHOMY €NEKTPUYHOMY TIOJi Ta B TOCTIHHOMY
MarHiTHOMY MOJIi 3aps/PKEHOI YaCTUHKU 3 TMEpIOAMYHIM 3aKOHOM 2
mucnepcii E(K)=t cos(k).

21 | IlopiBHATH pe3ynbTaTH KBa31KJIACHYHOTO KBAaHTYBAaHHS pIBHIB
eHepri'l' €JIEKTpOHA 3 JOBUIBHUM 3aKOHOM JAMCIIEpCii B MarHiTHOMY 1
1ojii 3 pe3yiabTaTaMM TOYHOIO KBAaHTYBAaHHS [yl €JIEKTpOHa 3
KBaJIPaTHYHUM 3aKOHOM JTUCTIEPCii

22 | CaMOCTIHHO MPOBECTH PO3PAXYHOK TEPMOJUHAMIYHUX BETMUYUH IS 2
JBOBUMIpPHOro MeTany B edekTi ae ['aa3a-Ban-Asnb(eHa

23 | Po3rnsHyTH Mar"iTHUi npoOiil B paMKax MOJIeJi BIIbHUX 1
€IIEKTPOHIB..

24 | HopmanbHuii cKiH-€(eKT Ta aHOMaJIbHUI CKiH-€(EKT. 2

25 | SIkicHmIA aHATI3 ITUKIOTPOHHOTO PE30HAHCY 1

26 | Edext SAna-Temnepa. MoemoBaHHs pO3IICTUICHHS PIBHIB €HEPTii. 1

27 | Po3paxyHok y3aragpHeHoi HepiBHOCTI [1IBapia. 1

28 | Po3paxyHok y3arampHeHOi piBHOCTI [TapceBais. 1

29 | Po3paxyHKHU BIacHUX 3Ha4€Hb Ta BIACHUX (PYHKIIH onepaTopa 1
MIPOEKTYBaHHSI.

30 | JocmikeHHs pyXy KBaHTOBOT'O OCLIJISATOpPA y MPEACTaBICHHI 1
I'eitzenOepra.

31 | OrpumanHs XBWIbOBOI (DYHKIIIT €JIEKTPOHA y MarHiTHOMY IOJIi B 1
IMITYJTbCHOM TTPEJICTABIICHHI.

32 | Po3paxyHok 3amizHIoBaiapHOI GyHKIIT ['piHa enekTpoHa Ta ii 1

4acoBOi (yp’€-KOMIIOHEHTH y MarHiTHOMY TOJIi.




33 | Po3paxynok ¢yHnkuii ['piHa enekTpoHa y CXpEeUIeHUX eNeKTPUIHOMY 1
Ta MarHiTHOMY TIOJISIX.

34 | JlocmipkeHHS €Heprii OCHOBHOTO CTaHy HeifeanbHOro 003e-Tasy. 1

35 | BukopucranHs onepatopiB I'yCTUH MacH, IMITYJIbCY, €HEpTii, 1
KYTOBOT'O MOMEHTY CHCTEMH YaCTHHOK.

36 | IlopiBHsUIBHMIT aHATI3 KOMITOHEHTH Dyp’€ KYJIOHIBCHKOI B3aEMOIi1
€JIEKTPOHIB Y TPUBUMIPHOMY, TBOBUMIPHOMY Ta OJJHOBUMIPHOMY 1
BUTIQJIKAX.

37 | Po3paxyHOK MaTprUYHUX €JIEMEHTIB TIOCKOT XBHJIi Y 0a3HCl CTaHIB 1
Jlannay.

38 | JocmikeHHs TaMUIbTOHIaHY B3a€EMO/II1 €IEKTPOHIB 3 KOJIMBAHHIMHU
KPUCTAJIEBOI TPATKH, sIKa MICTUTh 130TONMUYHI JJOMIIIIKOBI aTOMH 3 1
ypaxyBaHHSM MarfiTHOTO KBAaHTYBaHHS PyXy €JIEKTPOHIB.

Pazom 72

6. InauBinyanbHi 3aB1aHHS
He nependayceHi HaBYaIbHUM TUTAHOM.
7. MeToau KOHTPOJII0
[ToToyHe ONUTYBaHHS, BUKOHAHHS Ta 3aXUCT JIA0OPATOPHUX POOIT, 3AITIK.
8. Cxema HapaxyBaHH# 0ayiB
[ToToyHMiT KOHTPOJIH Ta CAMOCTIiHA poOoTa [TucemoBUit Cyma
3aIliK
Po3min 1 Po3min 2 Po3zmin 3 Po3nin 4
T1-T13 T14-T18 T19-T26 T27-T38
15 15 15 15 40 100

Jlns 3apaxyBaHHS 3alliKy CTYAEHT MOBUHEH 3JaTH YOTUPHU LIUKIU J1abOpaTOPHUX pPOOIT,
BHUKOHATH JIOMAIlIHI 3aBJIaHHS 1 HA0OpaTu He MeHIe 7,5 OaliB 3a KOXKHUI 3 po3autiB. s fomycky
J10 MMCbMOBOT0 3aJIIKy Tpe0a OTpUMAaTH 3a IMiJICYMKaMHi IOTOYHOT'0 KOHTPOJII0 He MeH1ie 30 OariB.
3a nucbMoBHi 3allik Tpeba oTpumartu He MeHIue 20 6aiiB Ta B MiACyMKy He MeHIie 50 OaiB.

IIxaja omiHlOBaHHSA

Cyma OaniB 3a BCl BHJM | Qrinka 3a HAIlIOHATHLHOO MIKAIOK
HABYAJILHOI  JISNIBHOCTI
HpOT?Il"OM CeMeCpr JJIA CKSaMCHy JJIA 3aﬂle
90 — 100 BIIMIHHO
70-89 noope
3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE3a/I0BUIBHO HE 3apaxOBaHO

9. PekomeHngoBana Jiireparypa
OcHoBHa JiTeparypa
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KoceBnu A.M. Teopus kpucrammnaeckoit pemietku (1988); OCHOBBI MEXaHUKH

KpUCTaJIIIM4ecKoi pemetku (1972).

Janpay JI.JI., Jlupmmun E.M. KBantoBas mexanuka (1973).

Jiudpuun E.M., ITuraesckuit JL.II. Ctatuctuueckas ¢pusuka 4. 2. 1. IX.

Zaiiman JIx. ITpuniune: Teopuu Bepaoro tena (1974)

Kurrens Y. Beenenue B pusuky tBepaoro tena (1978)

Kuttens Y. KBantoBas Teopust TBepabix tei (1967).

AmkpodTt H., Mepmun H. ®@usnka tBeproro tena. B 2-x Tomax (1979).

AOpukocoB A.A. BBeneHne B TEOPHI0 HOPMATbHBIX MeTauioB (1972)

AOGpukocoB A.A. OcHoBsI Teopuu MeTaiuioB (1987)

Jupurur U1.M.,A36ens M. 5., Karanos M.U. Diektponnas teopus metamuios (1971)

10. JIupmm E.M., ITutaesckuii JL.II. Craructiueckas gusmka 4. 2. 1. IX

11. TaBeimoB A.C. Teopus tBepaoro teia (1976).
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