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BCTYII

[Tporpama HaB4anpHOI quctuILIiay “Teopist kKpucTadiuHOl pemriTku’ CKIJIaJeHa BiJIOBITHO 0
OCBITHBO-TIpO(eciitHOi (OCBITHBO-HAYKOBOI) MPOTpaMH IMiATOTOBKH IIEPIIOr0 PIBHIO BHIIOI
OCBITH — OaKaasp,
cneniagbHOCTI (Hanpsmy) 104 — ¢i3uka Ta acTpoHOMIs
creniangizaii

1. Onuc HABYAJIBHOI IMCUUILTIHA

1.1. MeTa Ta 3aBJaHHA HABYAJLHOI AUCIUILIIHA
MeToro BUKJIAaIaHHS HaByYajdbHOI JUCHMIUIIHM «Teopis KpUCTATIYHOI PEINTKH» €
(dbopMyBaHHS ySBIIEHb CTYJICHTIB PO KOJUBAIbHI SBUIIA Y KPUCTATIYHIN IpaTIli Ta iX JUHAMIYHI
XapaKTEePUCTUKH, 30KpEeMa 3aKOH AUCIEPCii, 1309aCTOTHI MOBEPXHi, T'YCTHHY KOJUBaHb TOIIIO.
1.2. OcHOBHI 3aBJjaHHS BUBUEHHS JUCHUILTIHU «Teopis KpUCTAIYHOI PEIIITKN» € HABYUTH
CTYJICHTIB
- OCHOBaM KJIACMYHOI TUHAMIKH KPUCTAJIYHOI PEIiTKH,
- OCHOBHHM TEOPETUYHHM METOJaM PO3PaxyHKIB KOJUBAIbHHUX CIIEKTPIB Ta T'YCTHUH
KOJINBaHb KPHUCTAJIIB,
- OCHOBHHMM METOJIaM 3HaXOJKE€HHS PO3B’S3KIB HENIHIWHUX PIBHSIHB, IO OMUCYIOTH
HeTiHIIHI 30y/DKEHHS B KpUCTaJlaX,
- KOPHUCTYIOUMCh HABYAIILHOIO Ta JOBIJIKOBOIO JITEpaTyporo, OOMpaTH aJaeKBaTHI
METOAM PO3B’A3KY 3a7ad TEOPii KPUCTATIYHOT PEIIiTKH.
1.3. KigbkicTh KpeauTiB 4.
1.4. 3aranpHa kinbpKicTs rogud 120.

1.5. XapakTepucTrka HaBYIbHOI AUCIHILTIHU
3a Bubopom
Jlenna popma HaBuaHHS
Pix miaroroBxku
4-i
Cemectp
7-i
Jlexmii
64
ITpakTH4Hi, CEeMIHAPCHKI 3aHITTS
He nepenbaueni HaBUaILHUM TIJIAHOM
JlaGopaTopHi 3aHATTS
He nepenbaueHi HaBYaIbHUM TIJIAHOM
CamocriitHa poboTa
56 roz. (3 Hux 20 roj. Ha BUKOHaHHS KypcoBOi poOOTH)
InauBiTyanbHi 3aBIaHHS
Kypcosa po6ora. [lix gac camocriitaoi po6otu (20 roa. 3 56)
3aaik

1.6. 3anaHoBaHi pe3yabTaTl HaBUYAHHS
3rifHO 3 BUMOTaMHU OCBITHBO-TIPOQECIHOI (OCBITHBO-HAyKOBOi) MpOrpamMH CTYIEHTH
MOBMHHI IOCSTTH TaKUX Pe3yJIbTaTiB HAaBUAHHS:
HaGytu 6a30Bi1 ysiBI€HHS TTPO TOYHI METOIN JOCIIKEHHS 1 OCHOBHI IPHUHOMHU SIKICHOTO
aHaJi3y JUHAMIKH KPUCTAJIIYHUX CUCTEM (€ T€OMETpisi KpUCTAIIYHUX IPATOK, IMHAMIKA aTOMIB Y
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HUX, TEPMOJMHAMIKa KPUCTAIIB, iX TEIUIONPOBIIHICTD, 1e()EKTH IPAaTOK, HENiHIHHI 30yIKEeHHS B
KpHUCTaJax).

ByTu 31aTHUMYU AOCHTIHKYBaTH TAPMOHIYHI 1 HEMiHIMHI KOJIMBAaHHS B MPYXHHUX JAUCKPETHUX
cepeIoBHUIIaX.

2. TeMATHYHMH IJIaH HABYAJILHOI AMCIHMILIIHA

Po3aia 1. KinacuuHna Teopist Majiux KOJIMBaHb KPHCTAJIA
Tema 1. Tpancnsuiiina cumerpis.
Tewma 2. [IpocTi 1 ckIaaH1 KPUCTATIYHI TPATKH.
Tema 3. Pemritka bpase. Cunrosii.
Tewma 4. OGepHeHa rpaTka.
Tema 5. 3onu bpimtroena.
Tema 6. BukopucTanHs IPOHUKAIOUOr0 BUITPOMIHIOBAHHS [l BU3HAYEHHS CTPYKTYpHU
KpHCTaa.
Tema 7. PiBHSIHHSI MaJIUX KOJIMBaHb.
Tema 8. 3akoH nucnepcii cTalioHapHUX KOJIWBAHb.
Tema 9. Anani3 3aKoHy AucCIEpCii.
Tema. 10. Bnacui konuBanHs kpuctaia. CIeKTp 3HaUYeHb KBa3iXBHIILOBOTO BEKTOPA.
Tema 11. HopmanibHi KOOpIMHATH KOJIMBAaHb KpUCTAJIA.
Tema 12. JIoBroxBWJIbOBE HAOIMKEHHS 1 MAKPOCKOTIIUHI PIBHSHHS JIJIs TTOJISI 3MIIIICHb.
Tema 13. OcHOBHI MOHATTS 1 pIBHSIHHS T€OPii MPYXKHOCTI.
Tema 14. KonuBaHHS OJHOBUMIPHOTO KpHUCTaa.
Tema 15. Maui KoJIMBaHHS JIIHIHHOIO JIAHIIOKKA.
Tema 16. KonuBaHHS CHIIBHO aHI30TPOITHOTO KPHUCTAIA.
Tema 17. OnTHYHI KOJUBaHHS OJHOBUMIPHOI'O KpUCTAJIA.
Tema 18. MonekysipHi KpUCTAIIH.
Tewma 19. IToBepXHi MOCTIHHOT YaCTOTH.
Tema 20. I'ycTuHa KOJTUBaHb.
Tema 21. Anaui3 rycTuHH KoiuBaHb. OcoOaMBOCTI BaH X0Ba.
Tema 22. I'yctuna konuBanb 1D, 2D 1 3D kpucrana.
Tema 23. @ynkuisa ['piHa piBHIHHS KOJIHMBaHb.
Tewma 24. 3anizHina 1 Bunepepxanbaa Qyskiii ['pina.
Tema 25. 3B'130K T'yCTUHU KOJUBaHb 3 pyHKIiero ['piHa.
Po3nin 2. Teopis kinkiB i Opusepis. HexiniiiHi 30y1:keHHs B KpHcTajdax
Tema 26. BuBenenns piBHsHHs byciHecka a1 aHTapMOHIYHOTO KPUCTaYy.
Tema 27. [looguHoKa HeiHINHA XBUJIS B aHTAPMOHIYHOMY KPHUCTaJIl.
Tema 28. PiBusuns Kopresera-ne ®piza. Llynami B kpucrai.
Tema 29. Meton o6epHeHO1 3a7aul PO3CiFOBaHHS.
Tema 30. Mopaens @penkensa-KonropoBa i kpayaioHa. BuseneHHs piBHIHHSA cUHycC-1 Op/ioH.
Tema 31. KpayioH - coniToH piBHSIHHSA ciHyc-I'opaoH.
Tema 32. 'apmoniiini konuBaHHA B 1D kpucrani, mo MictuTh kpayaioH (Kinkn).
Tema 33. Po3B’s130K piBHAHHA cuHyc-I'op/10H MeToa0M XipOTH.
Tema 34. JIBocomiTOHHI pO3B’SI3KM PiBHAHHA CUHYC-] Op/10H.
Tema 35. Bpusep piBasiHHS cunyc-I'opaoH.
Tema 36. JluckpetHi Opizepu.



4. CTpyKTYypa HABYAJbHOI JUCUMILTIHA
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Ycnoro rognu

4. Temu ceMiHapCbKHX (IPAKTHYHHX, JA00PATOPHUX) 3aHATH
[TpakTUuHi 3aHATTS yYOOBUM IJIAHOM HE Iepe0adeHi.

5. 3aBaaHHs 1)1 cCaMOCTiliHOI podoTH
[TosicHeHHs 1010 TOTO, 110 MTOBUHEH 3pOOUTH CTYIEHT Iij] YaC CaMOCTiiHOT poOOTH.
[To BciM HUXKYE BKa3aHUM TEMaM OIPAIFOBATH KOHCIIEKTH JICKI[iH, MPOYUTATH BiJIITOBITHI
naparpadu B MigpydyHHKax Ta MoHorpadisx. CaMOCTIHHO MiArOTYBaTUCA 10 KOHTPOJIBHOI
poboTu.

Ha3zsa temu Kinexicts
FOIUH

1 3

Tema 1. Beryn. Knacuuna nuHamMika KpUCTaTiuHUX IPATOK.

Tema 2. KonmBaHHS IPOCTUX I'PATOK.

Tema 3. 3akoH nucnepcii KOJMBaHb.

Tewma 4. BiracHi KoMBaHHS I'PaTOK.

Tema 5. HopmaiibHi KOJTMBaHHS.

Tema 6. JIoBroXBuIL0BE HAOIMIKECHHS.

Tema 7. Mopeni KpUCTaJIiB Pi3HOI PO3MIPHOCTI.

Tema 8. KonuBanns ckinagHoi (6aratoaTroMHO1 ) IpaTKH.

Tema 9. OnTryHi KOJIUBaHHSA.

Tema 10. MonexysipHi KpUCTAIIH.

Tema 11. OnTHYHI KOJIUBAaHHS 10HHOTO KpUCTaJa.

Tema 12. CriexTp 4acToT 1 iloro 3B's130K 3 PyHkIi€eo ['pina.

Tema 13. [304acTOTHI MOBEpPXHI.

Tema 14. Po3moain KOJIMBaHb 110 4aCTOTAaX.

Tema 15. OcoOaMBOCTI 'YCTUHU KOJIMBAHb.

Tema 16. 3B'130K rycTuHU KoJHMBaHb 3 QyHKIieto ['piHa.

Tema 17. Monenbs @penkeisi-KoHTOpoBO# 1151 KpayAHOHa.

AIPRPOWOWWWWWWWWWWW W W ww

Tema 18. JluckpeTHi Opusepu.

a1
(o]

Ycnoro

6. InauBinyanbHi 3aB1aHHS

KypcoBa po6oTa, sika BUKOHYETbCS M1l 4ac CaMOCTiIHOT poOoTH.
3anpononosani memu Kypcosux pooim
TennoeMHICTh CHIIBHO aHI30TPOITHOTO KBa310AHOBUMIPHOTO KpHCTaa.
TennonpoBiAHICTh KPUCTATIUHOT PELIITKY IPU HU3bKUX TEMIIEpATypax.
KBazikinacuyHuil CIeKTp caMoJIOKali30BaHOTO KOJIMBAHHS B MOJIeNi CUHYc-1 op0H.
Eneprist o0cHOBHOTO cTaHy HelJlealIbHOTO Ta3y (DOHOHIB B HAOIMKEHH1 XapTpi.
Cepenne uncio (OHOHIB y aHTAPMOHIYHOMY JIAHIIOKKY aTOMIB.
Jlokasni3oBaHi KOJIMBaHHS OJHOBUMIPHOTO KpHCTajia 3 IBOMA 130TOM-AepeKTaMH.
IToBepxHsl KyOIYHOTO KpUCTAITy SIK JBOBUMIPHHIA TUIOCKUH NE(EKT.
["apMoHiuHI KOIMBaHHS KpUCTaly 3 AUciIoKanieto B Mmoaen dpenkens-Kontoposoi.

LN akwNE

7. MeToau KOHTPOJII0



Iloroune omnuTyBaHHI,

y4acTb y CEMIHapChbKUX 3aHATTIX,
HAIMCaHHS Ta 3aXUCT KypCOBOi pOOOTH, MTUCHbMOBHI €K3aMEH.

8. Po3mojin 6aJiB, siki OTpUMYIOTH CTYJIEHTH

7

KOHTpOJIbHA pPOOOTa,

[ToTounuii KOHTPOJIB, CAMOCTIHiHA POOOTA, IHUBIYyaJIbHI 3aBIaHHS
KontpossHa pobora, .
Pozmin 1 Po3znmin 2 nepeadaueHa Kypcosa Pazom Sanix Cyma
pobora
HaBYAIBHUM IUIAHOM
T1-T25 T26-T36
10 10 20 20 60 40 100

Jlst 3apaxyBaHHS po3auty 1 ta po3ainy 2 Tpeba HaOpaTH y MiICYMKY HE MEHIIEe 5 OariB
3a pe3yiabTaTaMd MOTOYHOTO ONMHUTYBAHHSA Ta y4acTi Y CEMIHAPCHKUX 3aHATTAX 32 KOXKHUM 3
po3ainiB. [ 3apaxyBaHHS KOHTPOJIbHOI poboTu Tpeba HaOpatu y miACcyMKy He MmeHmre 10
6amniB. [{ns 3ma4i KypcoBoi poOOTH Tpeda MpeICTaBUTH ii B YCTAHOBJICHUH TEPMiH y TUCBMOBOMY
BUIJIA/I, MIATOTYBAaTH MPE3CHTAIII0 Ta YCHO 3aXUCTUTH poOOTy. MakcumalbHa OIliHKa 3a
KypcoBy poboty — 20 6amniB. st 3apaxyBaHHsS KypcoBoi poOoTu Tpeba orpumartu He MeHIe 10
OamiB. Jln1s JOMyCcKy 10 MUCbMOBOTO €k3aMeHy Tpeba HabpaTu y miacymMKy He meHnie 30 OaniB.

[TpumiTka.
1. Ominka, SKy OTpUMy€ CTYIEHT 3a KOXXHY TEMY BIJAIOBiJa€ BiICOTKOBI MPaBUIBHOTO

BUKOHAHHSI TIOCTAaBJICHOTO 3aBJaHHS. 3aBJaHHS BBA)KA€ThCS BHKOHAHMM IPABUIIBHO, KOJIU
CTYACHT CaMOCTIHHO J]aB MOBHY, BipHY Ta BHYEPIHY BiAIOBi/Ib, HE KOPUCTYIOUHCH KOJTHUMHU
30BHINIHIMHU JDKepenaMu iH(opmarii abo migkaskamMy iHIIMX 0ci0, a Takoxk Moxe (B pasi
HEOOX1THOCTI) IaTH npuitoone GipHe, NOGHe ma euuepnie NosiCHeHHs MO0 3MICTY €T BiAMOBI I
2. Y pasi BUsIBIIEHHA (DaKTy akageMidHOI HeI0OPOYeCHOCTI 13 OOKY CTyIeHTa Mi14ac MepeBipKu
KypcOBOi poOOTH OIliHKa 32 Hei mOBMHHA GyTH 3MeHIeHa 10 0 (nyuxm 7.12.5 «llonodcenns
npo opeanizayiro oceimnvo2o npoyecy ¢ XHY imeni B. H. Kapa3zina», naxaz pekmopa Ne 0202-
1/155 6i0 21.04.2017 p.).
3. Jlo miJICyMKOBOTO CEMECTPOBOI'O KOHTPOJIIO (3aJIiKy) JIOMYCKA€ThCs CTYACHT JIeHHOi (GopMmu
HaBYaHHS, SKUH CTBOPUB IIOBHUM PYKONMMCHHUH KOHCIEKT JEKIid, MNpPOWIIOB TIOTOYHE
ONUTYBAHHS i HaIMCaB KOHTPOJIbHY poOOTY Ta HabpaB He MeHI, Hix 30 faJiB.
4.V pa3i BusBIeHHs (aKTy akaJeMiuyHOi HeA00povecHOCTI 13 OOKy CTyJeHTa Mig4ac iICIUTY
Horo ex3ameHalliifHa OLIHKa MOBMHHA OyTM 3MeHmeHa a0 0, a caM CTyIeHT Ma€ OyTH
BUJAAJIEHUI 3 ayauTOopii, 10 NpoBOAUTHCS 1cnUT (nyukm 7.12.5 «Ilonoswcenns npo opeawizayiio
ocsimnvoco npoyecy 6 XHY imeni B. H. Kapaszina», naxaz pexmopa Ne 0202-1/155 eio
21.04.2017 p.).

biner muceMOBOro 3amiKy CKIaJaeTbcs 3 JIBOX TEOPETHUYHMX NHUTaHb. MakcuMaibHa
OIIiHKA 3a KO>KHE 3 nmuTaHb 20 OaniB. MacumanbHa oriHka 3a ek3ameH — 40 6anis.

Kpurepii oniHiOBaHHSI NMCHMOBOI 3aJ1iKOBOI po00TH

biner cknamgaeThes 3 JBOX TEOPETUYHUX MUTAaHb. KOXHE MUTAHHS OIiHIOETHCS B 20 OariB.
VY BIANOBIJI Ha TEOPETHYHI MHUTAHHSA CTYACHT INOBHHEH NPOAEMOHCTPYBAaTH 3HAHHS Teopil
HaBYaIbHOT AucHUILTIHM «Teopis KpUCTamiyHOI pemniTKu» Ta i MOHATIHHO-KaTeropialbHOTO
amapary, TepMIHOJIOT1i, TOHATH 1 MPUHIUIIIB MPEIMETHOT 00JIaCTi TUCIUILTIHH.

MakcumanbHi Oany BHUCTaBISIOTHCS B pasi YiTKOI, JOTIYHOI, MOCIHIJOBHOI MHUCHMOBOI
BIJIMIOBI/Ii HA TOCTaBJIEHE MMUTAHH, 3 BUBOJIaMH OCHOBHHX (hOopMyJ1, GOPMYIIIOBaHHAM (Di3HUHUX
3aKOHIB

VY nporeci OLiHIOBaHHS TEOPETUYHUX 3aBJIaHb €K3aMEHAI[IHHOT0 O171eTy BpaXOBYIOThCS:

— TIOBHOTA PO3KPUTTS NMUTaHHA (4 Gann);
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— YMiHHS 4YiTKO (OpPMYITIOBAaTH BU3HAUYEHHS (I3UUHUX TIOHATH, TEPMIiHIB Ta
MOSICHIOBATH 1X (4 6ann);

— 3JaTHICTb apryMEHTYBaTH OTpUMaHy BiANoBiab (4 6amm);

— 3JaTHICTh POOHWTH AaHANITHYHI MIpKyBaHHS, TOPIBHSAHHA, (OPMYIIOBAHHS
BHCHOBKIB (4 Oann);

— JIOTiYHA MOCJIIIOBHICTh BUKJIAJCHHS MaTepiany y BiANOBiAI Ha 3aBnaHHs (4 6ann).

BinnoBine Mae OyTH OOIpyHTOBaHOO, 3 MOCWJIAHHSM Ha BiINOBiMHI (i3UYHI 3aKOHH Ta

PIBHSHHS, 3 TIOCIIIOBHUMHU PO3PaxyHKaMH BCiX OCHOBHHUX (DOpMyJI, TOBEICHUMHU A0 KiHIIEBOTO
pe3yNbTaTy 3 YiTKOK BiAMOBII0 Ha MOCTaBIICHE MUTAHHS. 3a PINICHHS 3a7adi (MPaKTUIHOTO

3aBJaHHS) HAPAXOBYIOTHCS TakKi Oaju:

SAREI A

1

3.

. IloBHa Ta mociioBHO OOTpyHTOBaHA BiAMOBIAL OTPUMYE OIiHKY 20 OalliB y BUITAJIKY,
KOJIM CTYACHT OTPUMAaB IPaBUIbHY BIJIOBIJIb 1 IPOJEMOHCTPYBAB METOJ 1 CIOCiO ii
OTpPUMaHHSI.

Orinka 12-19 GaniB BUCTaBISIETHCS 32 BiIOBi/Ib, B SIKIi € HECYTTEBI TOXUOKH B JIOTIIII
BUKJIANY,

BinnoBine Ha mHMTaHHS OTpUMYyE OMIHKY 7-11 OamiB, KOMM CTYyJEHT HE OTPHMAaB
MPAaBWJIBHY BIAMOBIIH 00 HAMKMCAB TIILKU KiHIEBY (hopMyITy Oe3 MOsSICHEHb Ta BUBOJLY.
BinnoBiaer Ha muTaHHsS OTpuMye omiHky 0-10 OamiB, KOJIM CTYyIEHT HE OTPUMAaB
MPaBWIbHY BIJIMOBiAb, MPUUYOMY METOJ 1 croci® po3B’si3aHHS 3aBOaHHS Oynu HE
BIpHUMH.

3aJjiik 31aHMI, IKII0 CyMapHAa OLiHKA 32 IMCBMOBY 3aJIiKOBY po0oTy He MeH1e 20
0aJiiB, a cyMapHuii niacyMKoBuii 6aj He meHie 50 0axiB.

IIxaja omiHlOBaHHSA

Cyma OamiB 3a Bci Buaw | O1iHKa 3a HAI[IOHAJIBHOIO IIKAJIOH0
HaBHalbHOL — AVIIBHOCTL | 1y qyorupupiBHeBoi JUTsL TBOP1BHEBOL
TIPOTATOM CEMECTPY IIKaQJIM OL[IHIOBAHHs | IIKaJIM OLIIHIOBAHHS
90 - 100 BIIMIHHO
70-89 no6pe 3apaxoBaHO
50-69 3aJI0BLJILHO
1-49 HE33J0BIJIbHO HE 3apax0BaHO

9. PekomengoBana Jiteparypa
OcHoBHa JiiTepaTypa

Kocesuu A.M. Teopust kpucramnmudeckoii pemetku (1988); OCHOBBI MeXaHUKU
KpucTautmaeckout permetku (1972)

3aiiman [[x. [TpyHIMIIBI TEOPUM TBEPAOIO TENA

HaseiioB A.C. Teopust TBepaoro Tena

Kurrens Y. Beenenue B (pu3nky TBEpIOro Tena.

Jinpurun E.M., ITuraesckuit JL.II. Ctatuctuueckas ¢usuka 4. 2. 1. [X
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6. Kurrens Y. KBantoBas teopus TBepabix tei (1967) u Beenenue B huszuky TBEpAOTO TEIa
(1978)
7. Amxpo¢t H., Mepmun H. @usuka tBepaoro tena. B 2-x tomax (1979)

JonomixHa Jiiteparypa

Kocesnu A.M. BBenenne B HenmHelHyo ¢usndeckyro mexanuky / A.M.Kocesuu, A.C.
Kosanes — Kues: HaykoBa nymka, 1989. — 300 c.

3axapoB B.E. Teopust conmutonoB (MeTon oOpaTHoii 3amaun) / B.E. 3axapor, C.B.Manakos,
C.I1.HoBuxos, JLII. [TutaeBckuiit — MockBa: Hayka, 1980. — 319 c.

Ab6noBunr M. Conmutonsl 1 MeTo obpaTHoi 3amaun / M. AGnoui, X.Curyp; [mep. ¢ aHTIL

A.B. Muxaiinosa, nox pea. B.E.3axaposa] — Mocksa: Mup, 1987. — 479 c.

10. Ilocnaanus Ha iHpopmaniiini pecypcu B InTepHerTi, Bigeo-jekmii, inme
MeTOAUYHE 3a0e3meYeHH

Caiit kadeapu TeopeTuuHOi PizuKU:

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

3 ocBitHiX MarepaiiB MOTI:
http://lectoriy.mipt.ru/course/viewall/



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
http://lectoriy.mipt.ru/course/viewall/

