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PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI
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AHHOTANIUA

Kypc siBisieTcst 0HUM M3 LEHTPAIbHBIX B OOYYEHUH CTYACHTOB. B xone oOyudeHHs HaroTcs
COBPEMEHHBIE IIPEICTABICHUS O KOHACHCUPOBAHHOM COCTOSIHUM BEILECTBA, TEOPETUUYECKHE MOJIEIU
SBJICHHU, METOABI MCCIEOBaHUS, IPUMEHEHUE TBEPAOTEIbHBIX 3(PPEKTOB B OCHOBHBIX METOJAX U
TOCTHIKEHUSIX KCIIEPUMEHTAIBHON (DU3HKH.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

VYuebHble 3aauM Kypca — IIOKa3aTb MHOrooOpasue (U3UYECKUX SIBIECHUH, NMPOTEKAOIIUX B
KOH/ICHCUPOBaHHOM (a3e BemiecTBa. HayuuTb oneHMBaTh XapakTepHble SHEPrMH, IJIMHBI, BpeMeHa
penakcalMy pa3ivyHbIX (U3NYECKUX B3aUMOJCHCTBUN B BELIECTBE, MO3HAKOMUTh C OCHOBHBIMHU
MOJICUCTEMaMH  KPUCTAJUIMYECKOTO COCTOSIHUSI — pemeTrkold bpase, (OHOHHONH H 3IEKTPOHHOU
noacucreMamu. JlaTb OPUEHTALMIO B PA3JIMYHBIX JKCIIEPUMEHTAIbHBIX METOAUKAX U TEOPETUUYECKUX
OIMCAHUAX, HCCIEYIOIIUX TBEPIOE TEO.

2. MECTO YYEBHOM JUCIHUAILIMHBI B CTPYKTYPE OOII BO

JucuunimHa yuTaeTca Ha cTapmmx Kypcax. OKugaercs, YTO CTYICHT y>K€ OCBOWI KypChI
obmieit pusuku, Beicieit MatemaTuku, TOKII, nzyunn unm Havan u3ydeHHe KBAaHTOBOM MEXaHUKU U
CTaTUCTUYCCKOMN (DU3UKHU.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA

YHuBepcanbHbie U(1in) o0menpopeccuoHaIbHbIe KOMITETCHITHH

KOI[ N HAUMCHOBAHHEC KOMIICTCHIIMHN ‘ KOI[ U HAMMCHOBAHUC MHAUKATOPA NOCTHKCHUS KOMIICTCHIITUN

[IpodeccuonaibHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMu W oOBekTamu (0OJacTsMu
3HAHUN) PO ECCUOHATIBLHON JeSITENIbHOCTHU

3apaua
npogeccuoHaILHOU
nesteabnoctu (3I11)

O0BbeKT I
00J1aCTH 3HAHMSA

Koa u naumenoBanue
npogeccuoHaIbLHOU
KOMIIeTeHIUM;
OcHoBanne
(mpogeccuoHaTILHBbIH
cranaaprt-IIC, ananu3
ONbITA)

Kon n naumenoBanue
HHANKATOpa
AOCTHKEHU S
npogeccuoHaILHON
KOMIICTCHIIUHN

Pa3paboTka na3zepHbIX U
ONTHYECKHUX
TEXHOJIOTUH;, aHAITN3
MTOCTaBJICHHOM 3a7a4n

Hay‘-IHO-I/ICCJ'IC,Z[OBaTCJ'ILCKI/Iﬁ

JlazepHbie
TEXHOJIOTHH,
3JIEMEHTHI B COCTaBe
JIA3ePHBIX CUCTEM,

ITK-1 [1] - criocoben k
aHaJIM3Y MTOCTaBICHHOM
3aJ1a4d UCCIICIOBAHUH B
obnacti POTOHUKH U

3-T1K-1[1] - 3uath
COBpPEMEHHOE
COCTOSTHHE Pa3BUTHSI
(bOTOHUKH U

HCCIIEJOBAaHUN B OTITUYECKHE ONTOMH()OPMATHKH onTOMH()OPMATHKH
obacTi (POTOHUKH U MaTepuaisl U V-IIK-1[1] - ymeTs
ONTOMH(OPMATHKH, JeTay, Ocnosanue: aHAIN3UPOBAThH
HKCIIEPUMEHTAJIbHbIC TU(QpaKIUOHHBIE IIpodeccronanbHbII UCXO/IHbIE TPeOOBaHUS




HCCIIEA0BaHUs B
obnactu pOTOHUKH U
ONTOMH(GOPMATUKU
HOBBIX SIBIICHUIA,
MarepuaioB, CUCTEM U
YCTPOMCTB

OINTHYECKHUE
3JIEMEHTEIL,
TOJOTPAMMBI

crannapt: 29.004

IIpU PELICHUH 3a]a4 B
o0acTé POTOHUKU U
OoNnTOMH(OPMATUKH
MIPOBOJNTH MTOUCK
HAyYHOTEXHUYECKOU
uHpOpMAIIUU IO TEME
penaeMon 3a1auu
YTOYHSATH U
KOPPEKTUPOBATh
TpeOOBaHUS K
peliaeMon 3ajade B
obnactu GpoTOHUKY U
ONTOMH(OPMATHUKH ;
B-TIK-1[1] - Biagets
HaBbIKaMU aHaN3a
MIPOCTBIX
HCCIIEIOBATEIILCKUX
3aja4 B 00J1aCTH
(hOTOHUMKHU U
onTonH()OPMaATHKH

Pa3zpaboTka nazepHbIX 1
OIITHYECKHUX
TEXHOJIOTHIi; aHAIIN3
IIOCTaBJICHHOM 3aJa4n
HUCCJIENOBaHUI B
obnactv (POTOHUKH U
ONTOUH(OPMATHKH;
AKCIIEPUMEHTAJIbHbBIE
HCCIICAOBAaHUS B
obnactu (POTOHHUKHU U
ONTOMH(GOPMATUKU
HOBBIX SIBIICHHIA,
MarepuaioB, CUCTEM U
YCTPOWCTB

JlazepHbie
TEXHOJIOTHH,
JJIEMEHTHI B COCTaBE
Ja3epHbIX CUCTEM,
OIITUYECKHUE
MaTepuaibl U
JeTaluy,

TG PAKIMOHHBIE
ONITUYECKUE
3JIEMEHTHI,
rOJIOTPAMMBI

ITK-3 [1] - cocoben k
HaJIaJIKEe, HACTPOMKE,
FOCTUPOBKE M OTBITHOMN
IpoBepKe NpuOOpPOB U
CUCTEM

OcHosanue:
[TpodeccuonanbHbIM
cra"zaapt: 29.004

3-T1K-3[1] - 3HaThH
OCHOBBI TEOPUH
MU3MEpPEHUIl OCHOBBI
paboThI C
M3MEPUTEIbHOU
arrapaTrypol OCHOBBI
ONTUKO(PHU3UIECKHUX
W3MEpPEHHUI; ;
V-IIK-3[1] - YmeTh
MOJIb30BATHCS
OCHOBHBIMH
U3MEPUTEIILHBIMU U
CEpPBUCHBIMU
npubopamu
FOCTHUPOBATH
ONTHYECKHE YCTAHOBKHU

B-TIK-3[1] - Biagets
METOJaMH U IIpUEMaMHI
HaJIaJIKu, HACTPOMKH,
IOCTUPOBKH M OIIBITHOU
MIPOBEPKU PUOOPOB U
CUCTEM

4. BOCIIMTATEJIbHBINA MMOTEHIVAJ IUCIATIIVHBI

Hamnpasnenus/menn
BOCITUTAHHS
[IpodeccuonansHoe
BOCITUTAHUE

3anaun BocriuTaHus (KOJ)

Co3naHue yciaoBuUid,

obecneynBaoIuX, GOPMUPOBAHUE
Hay4YHOTO MUPOBO33PEHMUSI, KYIbTYPbI
IIOMCKA HECTaHJAPTHBIX HAyYHO-

BocnuratenbHBINA TOTEHITAAT

OUCLIAILIINH
1.Ucnonb3oBanue

BOCHIUTATEIIHLHOTO TTOTEHIIMAJIA
JTUCIUTITNH/TIpakTUK «HaydaHo-
UCClIeIoBaTeNnbCcKas padboTay,




TEXHUYECKUX/TIPAKTUUECKUX PEIICHUH,

KPUTHYCCKOI'0 OTHOHICHUSA K

HUCCICA0OBAHMUAM JDKCHAYYHOI'O TOJIKA

(B19)

«[IpoexTHas mpakTUKa,
«Hayuns1ii cemuHap» 1is:

- (hopmupoBaHUS TOHUMaHUS
OCHOBHBIX MTPUHIUIIOB U
CrocoO0B HAyYHOTO MMO3HAHUS
MHUpa, pa3BUTHUS
UCCIIEIOBATENLCKUX KayeCTB
CTYJICHTOB IOCPEICTBOM HX
BOBJICUCHUS B
HCCJIEI0BATENIbCKUE TTPOEKTHI 110
00JacTsIM Hay4HBIX
uccienoBanuii. 2.Mcrnons3oBanue
BOCIIUTATEIHHOTO MOTEHIIMANA
nucuurind "Vctopust Hayku u
nwxenepun", "Kpuruyeckoe
MBIIIJICHUE U OCHOBBI HAYYHOU
KOMMYyHUuKanuu", "Benenue B
crienuanbHoCcTh", "HayuHo-
uccieaoBarenbekas padora',
"HayuHblif ceMunap" ass:

- popMupoBaHUs CIIOCOOHOCTH
OT/EJIATh HACTOSIINE HAYYHBIC
UCCJIEIOBAHUS OT JDKEHAYYHBIX
MTOCPEJICTBOM ITPOBEICHUS CO
CTYJCHTaMH 3aHITHH U
peryisipHbIX Oecen;

- (hopmupoBaHUST KPUTHUYECKOTO
MBIIICHUSI, YMEHUS
paccMaTpuBaTh pa3auvHbIC
HCCIIEI0BAHMS C DKCIIEPTHOU
MO3UIIMH TTOCPEACTBOM
00CYyXJI€HUS CO CTy€HTaMH
COBPEMEHHBIX UCCIIEAOBaHUH,
HUCTOPUYECKUX MPEITOCHIIIOK
MOSIBJICHUS T€X UM UHBIX
OTKPBITHI U TEOPHIA.

ITpodeccrnonanbHoe
BOCIITUTaHUEC

Co3nanue ycioBHii,
o0ecrneuynBaroInX, POpMUPOBAHUE
TBOPYECKOTO
MHXEHEPHOT0/IpoeCCUOHATBLHOTO
MBILIUIEHUS], HABBIKOB OPTaHU3aIH
KOJUIEKTUBHOW ITPOEKTHOM
nesitenbHocTH (B22)

1.Mcnons3oBanue
BOCITUTATEILHOTO TOTECHIIHAJIA
JTUCITUILIAH TPO(eCCHOHATBEHOTO
MOJYJISl AJ1S PA3BUTHSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboTHI M JINJIEPCTBA,
TBOPYECKOTO UHKEHEPHOTO
MBIIICHUS, CTPEMIICHUS
CJIeIOBaTh B MPOQECCHOHATHHON
NeATeTLHOCTH HOpMaM
MOBE/ICHUS, 00eCTIEYNBAIOIINM
HPaBCTBEHHBIN XapaKTeEP
TPYZIOBOH JESTENIBHOCTU U
HECTy)KeOHOTO TTOBEACHHUS,
OTBETCTBEHHOCTH 32 MPUHSATHIE
pEIIeHUs Yepe3 MOJATOTOBKY




IPYNIOBBIX KYPCOBBIX paboT U
MPaKTUYECKUX 3a/IaHUM, pelIeHIe
KEMCOB, MPOXOXKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnonp3oBaHue
BOCIIMTATEIBHOIO IOTEHIIMATIA
JTUCIUILIAH TPO(eCcCHOHATBLHOTO
MOy JUIst: - (popMUpOBaHUS
IIPOU3BOJCTBEHHOI'O
KOJUIEKTUBU3MA B X0J1€
COBMECTHOI'O PEIICHUS KaK
MOJICJIbHBIX, TaK U IPAKTUYECKUX
3a/1a4, a TaKXXe MyTeM
MOAKPEIUICHHE palliOHATbHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICUCTBUS B IPOEKTHON
JIeATEIbHOCTH 3MOLIMOHATIbHBIM
3¢ (HeKToM yCIenTHoro
B3aUMOJICHCTBUS, OLLYILIECHUEM
pocra obmieit 3ppexkTuBHOCTH
IIPU PACTIPECICHUHN NPOEKTHBIX
3a]1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y HYMOIIMOHAJIbHBIMUA CBOMCTBAMH
YJICHOB MMPOEKTHOM TPYIIIBIL.

S. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUIIJINHBI

Paznensl yueOHOM TUCHUIUIMHBL, UX 00BEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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6 Cemecmp
1 Yacts 1 1-8 0/8/0 25 K-8 3-I1K-1,
V-IIK-1,
B-IIK-1,
3-11K-3,
V-IIK-3,
B-IIK-3
2 Yacts 2 9-15 | 0/7/0 25 KM1-15 | 3-I1K-1,
V-IIK-1,
B-IIK-1,
3-T1K-3,




V-IIK-3,
B-I1K-3
HUmoeo 3a 6 Cemecmp 0/15/0 50
KouTtpoJbHbie 50 3 3-TIK-1,
Meponpusitust  3a 6 V-1IK-1,
CemecTtp B-TIK-1,
3-T11K-3,
V-TIK-3,
B-T1K-3

* — COKpallleHHOe HaMMEHOBaHue (OPMbI KOHTPOJIS

*

(nn) sK3ameH

* — cyMMa MaKCHUMaJIbHbIX 0ajuioB J1oJpKHA ObITh paBHa 100 3a cemectp, BKIIOYas 3a4eT U

Coxkpalienre HauMeHOBaHUN ()OPM TEKYILET0 KOHTPOJISI U aTTECTAllUU Pa3/IeIOB:

Oo6o3nauenue | [losiHoe HauMeHOBaHME

KN KonTposb 1o nroram

3 3auer

KAJEHJIAPHBIN IIJTAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
6 Cemecmp 0 15 0

1-8 Yacrts 1 0 8 0

1-2 Tema 1. Kpucraminyeckne CTpyKTypbl Bcero ayiuTopHBIX 4acoB
Trepnas ¢aza BemiectBa. Koppensimonnast QyHKITHS. . 0 |2 |0
OcHoBHBIE onpefenenus, pemeTrka bpase, anementapHas Omnnaiin
siuelika, MPUMUTUBHAS sUeiiKa, siueiika Burnepa-3eiiria, 0 0 0
6azucHbie BeKTOpbl. Ocu cumMmeTpuu. [IpocTpancTBeHHBIE
TPYIIIIbI, OCH WHBEpCUH, Kilaccudukanus pemietok. [Ipumepst
OLIK u I'lIK pemnieTok, KoOpAWHAIIMOHHBIE CepHI,
kod(purment 3anoaHeHus1. CoKHBIE MHOTOATOMHBIE
CTPYKTYPBHI.

3-4 Tema 2. O0paTHasn pemieTka U ycjaoBue 1uQpakunu Bcero aynutopHbIX yacoB
Omnpenenenue, 6a3uCHbIE BEKTOPHI, 00bEM, aTOMHAs 0 | 2 | 0
MIJIOCKOCTh, HHACKCH Muiiepa. Y ciaoBue Tudpakiiuu. Ownutaiia
HOCTpOCHI/Ie OBanbna, BpI/IJ'IJ'IIOBHa. OCHOBHBIE METOIBI 0 0 0
ompeieleHUs] KPUCTAJUTMUECKUX CTPYKTYP U3 PEHTI€HOBCKOTO
paccesinus (Jlayn, kauanuii, [le6aii-1llepep). Jlaysrpammel u
nebaerpaMMel.

5-6 Tema 3. Tunbl XUMHYECKHUX CBsI3eil B TBePAbIX TeJax. Bcero aynutopHsIx 4acoB

Krnaccudukanuys TBepAbIX TEIN MO TUITY CBSI3EH.
MorekyssipHble KPUCTAJIIbl, KX OCHOBHBIE (PU3NYECKHE
cBorictBa. [lorenumnan Jlennapma-/[>xoHca, KOresmoHHas
SHEPrus, MOIYJb BCECTOPOHHETO CxKATUsl, KOI(P(HUIIUEHT
JIMHEWHOT O paciupeHus. VoHHbIE KPUCTAJIbI, UX OCHOBHBIE
¢uznueckue cpoiicta. [Torennman bopna-Maiiepa,
nocTostHHass MazenyHra, MOJyJib BCECTOPOHHETO CHKATHS.
KoBasnieHTHbIE M TOITYIPOBOAHUKOBBIE KPUCTAILIBI, UX

0 IE |0
Ownnaitg
0 0 0




OCHOBHBIE (pu3nueckue cBoiicTBa. O030p MeTaINYECKHE
KPHCTAJUIOB, UX OCHOBHBIX (DM3MYECKUX CBOWCTB. KprcTamisl
C BOJAOPOAHOM CBS3bI0, KBAHTOBBIE KPUCTAILIHI.

7-8 Tema 4. JlepexThl B KpHCTALIAX. Bcero aynutopHbIx 4acoB
®ononsl. Jledextst o LlloTTkH, mo @penkento. F — neHTpEI. 0 ‘ 2 ‘ 0
HedexTrl B nOHHBIX KpucTaiax. ucnokanuu. [lonsponst 1 | Onnaiin
9KCUTOHBI. 0 0 0

9-15 Yactb 2 0 7 0

9-10 Tema 5. ®OHOHBI — KOJI€0AHHA KPUCTAIHIYECKOM Bcero aynutopHbIX 4acoB
peLIeTKH. 0 |2 |0
IMapmonnueckoe npudImKeHue sl SHEPTUU KpUcTasia. Omnuaitn
Cnextpbl poHOHOB. OCHOBHBIE CBOWCTBA (JOHOHHBIX MO, 0 0 0
OnTHueckue, akycTUUECKHUe BeTBU, Nossipusaius. OCHOBHbIE
CUMMETpPUIHBIC HAIPABJICHUS TPEXMEPHOTO KPUCTAJLIIA.

Pacuetsl pononubIx MoJ. [lonepeunsie, mpoaoIbHbIE BETBU
koseOanuil. CriocoObl onpeaeneHus: POHOHHBIX CIIEKTPOB U3
HEHUTPOHHOTO paccesiHusi. MeTo1 HOCTOSTHHOTO MepelaHHOTO
UMITYJIbCA, TOCTOSTHHON TepeaHHON YHEPTHH.
B3anMopeincTBre ¢ 3JIeKTpOMarHuTHOM BOJIHOM. PaccesiHue
bpunnrosna, Pamana.

11-12 | Tema 6. Temn0eMKOCTh KPUCTAJIMYECKON PelIeTKH. Bcero aynutopHbIX yacoB
Mopneau [le6asi u Jiinmreiina 0 |2 |0
Mogenu [lebas n DiHIITEHHA 1)1 KoleOaHui Owntaiia
KpUCTaUIM4ecKou pemeTku. Kitaccnueckass mMonens 0 0 0
TEIJI0EMKOCTH. TenI0eMKOCTh U CIIOCOOBI €€ ONpeIeTICHHS.

TemneparypHas 3aBucCUMOCTb. @OHOHHAS IIJIOTHOCTh
cocrosiHmil. [lebaeBckoe mpubmmkenue. OcobeHHoctu Ban-
XoBa. DKCnepuMeHTAIBHOE OfpeiesieHne (POHOHHOM
IUIOTHOCTH COCTOSIHUH.

13 Tema 7. AHrapMoHMYeCKHe SIBJICHUS. Bcero aynutopHbIX 4acoB
PemierouHast TerIonpoBOJHOCTh KpUCTAILUIOB. TemneparypHas | O |1 [0
3aBucuMocTs. [Iporeccrl mepedpoca. TemnoBoe pacmupenue. | Oumnaitn
[TapameTtpsl ['pronaiizena. 0 I [0

14-15 | Tema 8. AMIuTY1a paccessHus. Bceero ayaMTopHBIX 4acoB
B3anmopeicTBre U3ITy4eHUs C IEPUOANIECKU 0 [ 2 [0
PacIoNIOKEHHBIMU B POCTPAHCTBE IEHTPAMH PACCESTHHUSL. Ownnaitn
ATOMHBIH, CTYKTYpHBIH hopM-pakTopsl. BiusHue 0 0 0

pasynopsnouenus. akrop Jlebas-Bamnepa. TemneparypHas
3aBUCUMOCTh. BinsiHMe reoMeTpuu.

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUM:

Oo6o3nauenue | IToiHOe HaMMeHOBaHKE

OK DIIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai

111 ITOTHOTEKCTOBBIE JTEKIINH

BM Buneo-marepuansl

AM Aynno-marepuanbl

I1p3 IIpesenTanuu

T TecTel

5CM DJNEKTPOHHBIE CITPaBOYHbIE MaTepUabl




| UC

‘ M HTEepaKTUBHBIN CAUT

TEMbI ITIPAKTUYECKUX 3AHATUN

Henenn

Tembl 3ansaTnii / Conep:kanue

6 Cemecmp

1

Tema 1. da3oBasi AuarpaMmma O{HOKOMIIOHEHTHOT'O BellleCTBA

da30BOE paBHOBECHE, arperaTHbIe COCTOSHUS U aJIOTpoIHbIe (a3el. KpuBbie BO3rOHKH-
cyOuManuu, 1aBjIeHUsA-3aTBEPICBaHN, KUTICHUS-KOHICHCAMK. TpoifHas TOUKa.
Kputnueckoe cocrostaue. [Ipumep dazoBoii tuarpaMmmser mpoctoro meramia. @a3oBas
nuarpamma reiusi. Kpucramisl u amopdHbIE BEeNeCTBa, KUIAKOCTH, T'a3bl, KUIKHEC
KpI/ICTaJIIIBI. MeTOI[bI BBIpaIJ_II/IBaHI/ISI KpI/ICTaJIJIOBZ CIIOHTAaHHAasA KpI/ICTaJIJII/ISaI_II/ISI,
BBITATUBAHHE U3 PACILIaBa, THAPOTEPMAIBHBIA CHHTE3, dJICKTPOXUMHUECKOE OCAXKICHHE,
30HHAs IIJIaBKa.

Tema 2. AToM Kak 0CHOBA TBEPAOI0 TeJia.

CrpoeHue aToMa: pa3mep sapa, BHYyTPEHHUE U BHEITHSIST 000JIOUKH, PaJHYC aTOMa, PaJHyC
MOHa, KOBaJICHTHBIN paauyc. [loTeHuan noHu3anum, Kpaid moriIoueHus,
XapaKTepUCTHUECKOE U3TyY€HHUE, POCT SHEPTUN BHYTPEHHUX IEKTPOHHBIX 000JI0UYEK C
yBeJIMYEHHEM aTOMHOT0 HoMepa. KonndyecTBo yacTuil B TBEpAOM Tene, 3 PeKTUBHOCTD
CTaTHCTUYECKOTO yCpeaHeHus nporeccoB. OOmee BIpakeHUE I SHEPTHUH KPUCTAJIA U €€
pasziesieHre Ha YPHEPTUIO PEIICTKH U SHEPTUIO 3JIEKTPOHHOM cucTteMbl. [Tpubnmkenue,
I/ICHOJII)?,yeMI)IG JJIs1 OITUCAHUA 3TUX BHGPFI/Iﬁ nu BSaHMOﬂCﬁCTBHﬂ peHIeTKI/I C 3JI€KTpOHHOI>'I
cucremoi. KoHienus KBa3n4acTull WK 3JI€MEHTAPHBIX BO30YKICHUH.

Tema 3. TpaHcIIUMOHHAS MHBAPHAHTHOCTH KAK OCHOBA ONMCAHUS CBOICTB TBEPAbIX
TeJl

Kpucranmuueckas ctpykrypa: pemierka u 6aszuc. [IpocTsie u CII0KHBIE CTPYKTYPBHI.
OCHOBHBIE TUIIBI CTPYKTYpP OJIHOKOMITOHEHTHBIX BEIIECTB (aHAJIU3 CTPYKTYPhI JJIEMEHTOB
nepuoanueckoi Tadbmuipl): TIK, OLK, 'K, I'TTY, ctpykTypa anmasa. [loctpoenue nx
IIPUMHUTHUBHBIX SUEEK, PACYET KOOPAMHAIMOHHBIX YHCET U PaJANYCOB IIEPBOI
KoopauHaloHHOM chepsl. [locTpoenue sueliku Burnepa-3eiitia na npumepe OLIK

CTPYKTYPBI.

Tema 4. O0paTHas pemierka.

ITapameTpsl pelIETKH U MEKATOMHBIE paccTOsIHUA. OlpeeneHue IIIOTHOCTH BELECTBA 110
napaMmerpam 3JE€MEHTApHOU sueiiKu. ATOMHBIE MJIOCKOCTH U HAIlpaBJICHUS
KpUCTAJIIINYECKON pemeTku. CeMencTBa U CUCTEMBI INIOCKOCTEH, SKBUBAJICHTHBIE
HampaBJieHus. [ TaBHbIe HanpaBieHUs B KyOnueckux pemierkax. ObpaTHast perierka Kak
CJIEICTBUE TPAHCIIALIMOHHOW NHBAPUAHTHOCTH KPUCTAININYECKOU CTPYKTYpbl. OCHOBHBIE
COOTHOIIEHUS, CBSI3bIBAIOIIME MTapaMeTphl MPsIMON U 00paTHO perieTok. CBsi3b BEKTOPOB
00paTHON PELIETKHU C aTOMHBIMU IUIOCKOCTSIMU: TIOCTPOEHHUE MJIOCKOCTH MO UHIEKCaM
Mpunepa 1 Hax0XKJIeHHE MHAECKCOB Muiepa MiI0CKOCTH, MPOXOAAIIEN Yepes 3aJaHHbIE
y3J1bl pereTKd. CBsi3b MEKIUIOCKOCTHOTO PACCTOSHUS C JUIMHOW BEKTOpa 00paTHOi
peuieTky. BoipakeHne MEXIIIIOCKOCTHBIX PaCcCTOSIHUM KyOMUECKOH pelieTKy yepes
nHaeKcel Musuiepa.

Tema S. ludpakuoHHBbIE METOABI H3YYCHUS KPUCTAVINYECKON CTPYKTYPHI
PeHTreHOCTpYKTYpHBIN aHAIN3, HEUTPOHHBIE UCCIIEA0BAHUS MAarHUTHBIX BEIIECTB,

T paKIUsS MEeJICHHBIX AJIEKTPOHOB B TOHKUX closiX. O1leHKa 3HEPTUU UCTIOIb3YEMOI0
PEHTI€HOBCKOI'O U3JIy4€HUs, HEUTPOHOB U JJIEKTPOHOB. MeTOIbI IOJTydeHUS
PEHTI€HOBCKOI'O N3JIy4eHHS: TOPMO3HOE, XapaKTEPUCTHUECKOE U CHHXPOTPOHHOE
uznydyenue. @opmyna bparra-®Oynsda. [Ipumenenue meroaa Jlays ais onpenesneHus Tumna
CUMMETPHUH KPUCTAJUIMYECKONW CTPYKTYpPbl OCHOBHBIX HAIIPABJICHUN KPUCTAILIA.
ITopo1mKoBBIN METOJ OIIPEETIEHMSI TAPAMETPOB KPUCTAIUIMUECKON CTPYKTYpbl. OCHOBHBIE
(bakTopbl, ONpeIeNsIFONINe HHTEHCUBHOCTD U YIIHMPEHUE AU(PPaKIIMOHHBIX HKOB,




CTaTMYECKUE U TUHAMUYECKUE HCKAKEHUS PEIICTKU. Y CTPOMCTBO AUPpPAKTOMETPaA U
OCHOBHBIC ITOTPEITHOCTH U3MEPEHUS TapaMeTpoB perreTku. OnpeeieHne Yrciia
TUGPAKITMOHHBIX TUKOB C MIOMOIIBIO TOCTPOCHHS DBAIB/IA.

Tema 6. JHeprus cBsi3U KPUCTAJIIA

[Torenmuan mapHOro B3aUMOJICHCTBUS aTOMOB/MOHOB. Pelerounas cymma u sHEprus
B3aUMOJICHCTBHS aTOMa/MOHA ¢ peleTkoi. [lono)xenne paBHOBECHS U MEXKATOMHBIE
paccrosiHus. Berurcienne cuil B3auMOJICHCTBUS aTOMa/MOHa ¢ pelieTkoil. BnusHue
JABJICHUS HAa MEKaTOMHBIE PAcCTOSIHUA. MOMyJIb BCECTOPOHHETO CKaTHs. MeTobl
CO3JaHUs BBICOKOTO JaBJICHUS.

11

Tema 7. AHTapMOHM3M

PaznoxeHnne noTeHnyana B3auMo JICHCTBUS aTOMa/MOHA C PEIIETKON BOIU3H MOI0KEHUS
paBHOBecHs. AHTAPMOHHU3M U €ro BIMSHKE Ha IMHAMUYECKHE U CTATUYECKHE MapaMeTphl
pemretku. Pacder koaddunrenTa IMHEHHOTO PaCIIUPEHUS U OIICHKA €T0 BEIMYMHBI Ha
npumepe norennuana Jlennapaa-/Ixonca. lunaromerpus u peructpanusi CTpyKTypHBIX
MEPEeX00B IPU U3MEPEHUH TEMIIEPATYPHOTO MOBEICHHS KO PHUIMEHTA THHEHHOTO
paciupeHus

12

Tema 8. [lepexTnl

DHTpoNUs PEeLIeTKH U TOYEeUYHbIE Je(EKThl B KpUcTaljaax. PaBHOBECHbIE KOHIIEHTpALUU
nedexroB no Hlortku u mo @penkento. HezaBUCMMOCTh SHEprUM TOYEUHOTO AeeKTa OT
MIOJIOKEHMS B uaeanbHOM Kpuctaiuie. Juddysus nedexton. LIeHTpbl OKpacku B HIOHHBIX
Kkpuctayax. Mexanusm obpazoBanus u nuddysun F — meHTpos.

13

Tema 9. ®oHOHBI

Paznoxenne noreHnmana B3auMoIeiiCTBHS aTOMa/HOHA C PEIIETKON BOJIU3H TTOI0KEHUS
PaBHOBECHS: OIIMCAHUE TUHAMUKH PEILETKH B TApMOHUYECKOM MPUOIIMKEHUH.
OcoOEeHHOCTH ONTHYECKUX KOIeOaHui MOHHBIX KpUCTaLIoB. [lonmspusanus u cpennuit
JUIIOJIbHBI MOMEHT, X 3aBUCUMOCTh OT 4acTOThl, cooTHoueHue Knasuyca-MocoTtu.
WudpakpacHoe noriomnienne HoHHbIX KprctamioB. CootHomenune Jlnanana-Cokca-
Temnepa. BzaumoseiictBue (OHOHHBIX MOJ] KOBAJIEHTHBIX KPUCTAJIIOB C
AJEKTPOMAarHUTHBIM H3JTydyeHueM. PamMaHOBCcKoOe U OpUILTIO9HOBCKOE paccestHUe.
TemnepaTypHas 3aBUCUMOCTb aMILJIUTYZ, CTOKCOBOM M @aHTUCTOKCOBON KOMITOHEHT
pamaHoBckoro paccestHusl. COOTHOIIIEHHE BOJIHOBBIX BEKTOPOB HU3JlyueHUs: U GOHOHOB. Poib
JIEKTPOHHBIX MTPOLIECCOB B pAMAHOBCKOM M OPHJUIFO3HOBCKOM PACCESIHUH.

14

Tema 10. Tepmogunamuka ¢goHoHos

DOHeprus KojaeOaHui peleTKH B MPUOINKEHNN HE3aBUCUMBIX KJIACCHUECKUX
OCLIWILIATOPOB. TeMIiepaTypHas 3aBUCHMOCTb TEIJIOEMKOCTH KaK TECT ONIMCAHUsI TUHAMUKA
pemeTku. Kpax Kiaccnyeckoro OnucaHus TemI0eMKOCTU. DHeprus KoieOaHui pemeTky B
MPUOIMHKEHUN HE3aBUCHMBIX KBAaHTOBBIX OCHMIUISITOPOB. Bhrunciaenue teMneparypHoit
3aBUCHMOCTH TEIJIOEMKOCTH B MOJENH DWHINTENHA. BhICOKOTEMITEpAaTypHBIN U
HU3KOTEMIIEpaTypHbIi npenensl. [[pumenenne Moaenu DUHIITEHA 17151 OTTHCaHUS
TEIUIOEMKOCTH ONTUYECKUX MOJ KojeOaHui. DHeprus KoyeOaHui pereTku B MOAEIH
Jebas. Ananus monenu Jlebast Ha mpuMepe pacueTa TEIIOEMKOCTH IIETIOYKH
ocuMIUIATOPOB. I'pannuHble ycinoBus bopHa-KapmaHa 1 4uCiio COCTOSIHUM B 30HE
Bpuntosna. IlnotHocTs poHOHHBIX cocTosiHMM. TemnepaTtypa Jleb6as CBs3p napameTpoB
Mojienu Jlebast ¢ SKCIepUMEHTANIBHO U3MEPSIEeMbIMH XapaKTePUCTHKAMH KpHCTaIa. .
AHIapMOHM3M M JIMTHEHHBIN POCT BRICOKOTEMITIEPATYPHOM TEINIOEMKOCTH.

15

Tema 11. AHrapMoHn3mM

CkopocTtb 3ByKa. [IpofjonbHbIe U onepedHble MObl 3BYKOBOI BOJIHBI, 3aBUCHMOCTb
CKOPOCTH OT HalpaBJIEHMsI B KPUCTAILIIE, CPEAHSISI CKOPOCTh. 3aTyXaHUE 3BYKOBOI BOJIHBI.
TennonpoBoIHOCTH TUANIEKTPUKOB. TemrnepaTypHas 3aBUCUMOCTh Kod(duiineHTa
TEIUIONPOBOAHOCTH. J{irHa cBoOOfHOTO Tipodera (POHOHOB, TEIIONPOBOIHOCTh KPUCTAIIIOB
U CTEKOJI. BeslnyMHbI TeI0npoBOAHOCTH TEINIOU30JIATOPOB U candupa.




6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[Ipu ocBOeHUM JAHHOW JUCHUIUIMHBI OCHOBHYIO POJIb UTPAIOT ayJUTOPHBIC 3aHATHUS, & TAKXKE
camMoCTosITeNIbHAsE padoTa CTYACHTOB, 3aKJIIOYAIOMIASCS B BBIOJHEHUU JIOMAIIHETO 3a/aHUS,
M3YyYEHHUH MPOUJICHHOT0 MaTepuaina. J{ist Toro 4roObl MokazaTh COBPEMEHHOE (PU3MYECKOe COCTOSHUE
(U3MKN KOHJICHCUPOBAHHOTO COCTOSIHHSI BEIECTBA, MPEAYCMOTPEHO IIUPOKOE HCIOIb30BaHUE
COBPEMEHHBIX HAY4YHBIX pa0OT W MYyOJMKAIMKA MO JaHHOW Teme, mocemieHue jgadoparopuit HUAY
MU®DU. Pekomenayercs nmoceneHrue CTyICHTaMH HayYHbIX CEMHUHAPOB U KOH(PEPEHIINI, B TOM YHUCIIE,
npoBoauMbix B HUAY MU®DMU, a Takxke B IpyruX MOCKOBCKUX YHUBEPCUTETAX U MHCTUTYTAX.

7. ®OHJ OHEHOYHbIX CPEACTB

@OH/ OLIEHOYHBIX CPEACTB MO AUCHUILUINHE 00eCTIeYnBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3ynbTaToB 0OyueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pYOEXKHOIO U IPOMEKYTOUYHOTO KOHTPOJIS IO JUCLMILIIUHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIIETEHLUUSMU U (OpMaMU KOHTPOJSI HMX OCBOEHMS
IpeJCTaBJIeHa B clleAyrollel Tadnuie:

KoMmnerenuus NHaukaTopbl 0CBOEHUSA ATTecTallMOHHOE MePONPHsITHE
(KIT 1)
[IK-1 3-IT1K-1 3, K1-8, K1-15
V-TIK-1 3, K1-8, KI1-15
B-TIK-1 3, K1-8, K1-15
[1K-3 3-ITK-3 3, K1-8, K1-15
V-IIK-3 3, K1-8, K1-15
B-TIK-3 3, K1-8, K1-15

IIkaabl oneHKU 00pa3oBaTeIbHBIX H0CTUKEHUI

[Ilkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOIO
MakcHUMaJbHOTo Oainia BKJIOUMTENbHO. MTOroBast arrecranus no nucuuiuivHe orneHusaercs no 100-
OayuIbHOM IIKae W MpeAcTaBiseT co00i cymMmMy OaoB, 3apabOTaHHBIX CTYJEHTOM IPU BBHIIOJHEHUU
3aJlaHuM B paMKax TEKYIEro ¥ MpOMeKyTOYHOTO KOHTPOJIS.

HToroBas orieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOIJ_Ieﬁ IIKAJIOM:

CymMma G6amioB | Otenka o 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOCHUIO
OaJILHOM IIIKAJIE ECTS y4eOHOM TUCITUILINHEI

OreHKa «OTIUYHOY BBICTABIISETCS CTYIEHTY,
€CJIU OH INIyOOKO U IIPOYHO YCBOMII
MPOrpaMMHBIN MaTepuall, HCUEPIIbIBAOLIE,
MOCIIEA0BATENBHO, YETKO U JIOTHYECKH

90-100 5 — «omauuno» A N
CTPOMHO €0 U3J1araet, yMeeT TECHO
YBA3BIBATH TEOPHIO C MPAKTUKOIA,
HCIIOJNIb3YET B OTBETE MATEPHAI
MOHOTpaUIECKOHN JINTEPATYPHI.
85-89 B OleHKa «XOPOIIO» BBICTABISAETCS CTYIEHTY,
75-84 C €CJIM OH TBEPJIO 3HACT MaTepUal, TPaMOTHO K
4 — «xopouio» IO CYIIECTBY HU3JIAraeT ero, He JI0MycKas
70-74 D CYLIECTBEHHbIX HETOUHOCTEN B OTBETE HA

BOITPOC.




65-69 OlLeHKA «Y/IOBJIETBOPUTEIIBHO

BBICTaBJIACTCA CTYACHTY, €CJIIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHrajia, HO HE
3—- YCBOMJI €T0 JieTalel, JOMyCKaeT HETOUYHOCTH,
60-64 «Y008I1eMBOPUMETLHOY E HEJI0CTAaTOYHO MPaBUIIbHBIE (HOPMYITUPOBKH,
HapymeHus JOTHICCKOU
IIOCJICAOBATCIIBHOCTHU B N3JI0KCHUU
MIPOrpaMMHOI0 MaTepuana.

Or1ieHKa «HEYJI0BICTBOPUTEIHHO
BBICTABJISICTCSI CTYJICHTY, KOTOPBIN HE 3HAET
3HAYUTENFHON YaCTH MPOrPaMMHOTO
9_ MaTepHana, JOIMyCKaeT CyIIeCTBCHHbIC
Hwxe 60 F omOku. Kak mpaBuio, oreHka

«Hey0081emBOPUMETLHOY

«HEYJOBJIETBOPUTEIHHO» CTABUTCS

CTYZAEHTaM, KOTOpbIe HE MOTYT IIPOAOJIKHUTD
oOydenue 0e3 JOTOHUTENFHBIX 3aHATHIA 1O
COOTBETCTBYIOUIEN JUCLHUILIUHE.

8.  YYEBHO-METOJWYECKOE U UHO®OPMAIIMOHHOE OBECIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAA JIMTEPATYPA:

1. 53 83 3amaun mo KBaHTOBOM (hr3uKe : yueOHOe mocodue aist By3os, Upomos U.E., Mocksa:
bunowm. Jlabopartopust 3nanuii, 2012

2. 53 183 KganroBas (husuka : ocHoBHbIE 3akoHbL, Mponos U.E., Mocksa: bunom. Jlabopatopust
3HaHui, 2014

3. DU K31 Meronbst MonTe-Kapino mst pusundeckux cuctem : yuebHoe nocobue, Kpacasun A.B.,
Kamypuukos B.A., Mocksa: HUAY MU®U, 2015

4. O K31 Metoab! TOYHOU AraroHaan3aluy B KBAHTOBOM (usuke : yueOHoe nocodue, Kpacasun
A.B., Kamypnukos B.A., Mocksa: HUAY MU®U, 2015

5. OU H63 Coopnuk 3a1au 1o kypey "®dusnka tBepaoro tena" : , Maitmucros A.U., Hukonaes 1.H.,
Mocksa: MUDU, 2009

6. OU C50 CoopHuk 3a7a4 1o GpU3MKe KOHJCHCUPOBAHHOI'O COCTOSTHUS : yueOHOe mocodue /s BY30B,
Ucaenkoa M.I'., Enmanos I'.H., Cmupnos E.A., Mocksa: HUAY MU®U, 2012

7. OU K31 CoBpemeHHbIe IpoOaeMbl PU3UKH KOHICHCUPOBAHHOTO cocTosiHuA : , KpacaBun A.B.,
Kamypuukos B.A., Mocksa: MUDU, 2008

8. 539.2 K31 Copemennsie mpobaemsl pu3uku TBepaoro tena Y.1 Llenslii u 1poOHbII KBAaHTOBBIE
addextrr Xomna, Kamypuukos B.A., Mocksa: HUAY MUOU, 2011

9. 530 JI22 Teopernueckas ¢pusuka T.3 KBanroBas mexanuka. Hepenstusucrckas teopus, Jlanaay
JI.J., Mocka: ®uzmarnut, 2024

10. 53 JI22 Teoperuueckas ¢puzuka T.5 Craructuueckas pusuxa.U.1, Jlangay JI.JI., Mocksa:
dumzmarnur, 2013




11. 536 K31 Yucnennsie METO/IbI KBAaHTOBOM cTaTUCTUKU : , KpacaBun A.B., Kamypuukos B.A.,
Mocksa: ®uzmaraut, 2010

12. DU K 31 YucneHnHble METOJIbI KBAHTOBOW CTATUCTUKH : yueOHOe mocodue, Kpacasun A. B.,
Kamypuukos B. A., Mocksa: ®usmariur, 2010

JOIIOJIHUTEJIBHASA JINTEPATYPA:
1. 539.2 K45 Beenenue B pusuky tBepaoro tena : , Kurrens Y., M.: MexuaCrap, 2006

2. 53 K31 BrruncaurenbHbIe METO/IbI B KBAHTOBOM (prsuke : yuel. mocodue /it By30B, KpacaBun
A.B., KamypuukoB B.A., Mocksa: MU®DU, 2005

3. 53 183 3anaum no obmeit pusuke : yuebHoe mocodume ayst By30B, MUpogos U.E., Mocksa: burowm.
Jlaboparopwus 3nanuii, 2014

4. 621.3 C49 OcHoBBI MaTEepHAaIOBEICHUS U TEXHOJIOTUHU TOTYIIPOBOJHUKOB : Yueb. mocodue st
BY30B, CiiyunHckas 1.A., Mocksa: MUODU, 2002

5. OU K31 CoBpemennsie mpobiems! ¢pusnku TBepaoro Tena Y.1 Lensiit u 1poOHBII KBAHTOBBIE
addextr Xomna, , M.: MUOH, 2001

6. 539.2 I'95 ®usuka TBepaOro Tena : yued. nocodbue ais TexH. yH-ToB, I'ypeBuu A.I'., CII6: HeBckuii
nmuanekt; bXB-Ilerepoypr, 2004

7. 620 ®50 dusnueckoe marepuanoeaenue T.1 dusuka TBepaoro tena, , : MUDU, 2007
I[MTPOI'PAMMHOE OBECITIEYEHUE:

1. Freemat (http://freemat.sourceforge.net)

2. Komnunsrop Fortran (http://gec.gnu.org/wiki/GFortran)

LMS U UHTEPHET-PECVYPCHBI:

1. caiit kadeapst Ne70 HUAY MUOU (http://kaf70.mephi.ru/)

2. caiit Amepukanckoro ¢usndeckoro obmiectsa (http://www.aps.org)

3. caiit u3narenscTBa Elsevier ()

https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPHAJILHO-TEXHWYECKOE OBECIMEYEHHWE YYEBHOW
JUCLUIINHBI

CriennanbHOE MaTepUATBHO-TEXHUYECKOE 0OecredeHrne He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJALIUMU U1 CTYAEHTOB



[Ipy wm3yyeHun Kypca  HEOOXOIMMO TBEPIO YCBOUTh COBPEMEHHBIE NPEICTABICHHUS O
KPUCTAJUNIMYECKUX CTPYKTYpax, O METOJaX WX JKCIIEPHUMEHTAILHOTO ONpeAeneHHs, o (OHOHHOH U
AJIGKTPOHHOW TOACHCTEMax TBEPAOTO Tela, O Kiaccuukaumu TBepAbix Ten. Clieayer H3yduTh
OCHOBHBIE METO/IbI OIpeesieHUs] (POHOHHOTO CHEKTpa, MIOTHOCTH (POHOHHBIX cocTostHUU. [loHMMaTh
sHaueHue ¢akropa Jlebas-Bamiepa B amrumutyne paccesHus. MMers mpenctaBieHue o aedexrax
CTPYKTYpbI, 00 3JIEMEHTAapHBIX BO30YXJEHUSAX. 3HAaTh OCOOEHHOCTHM MOHHOM CBsI3M, pacueTa
MOCTOSAHHOW MajenyHra.

HeoOxonuMo yMeTb OLIEHUBaTh XapakTepHbIE IapaMeTpbl Ppa3IUYHBIX IOJCUCTEM B
KOH/ICHCUPOBAHHOM (haze, yMETb OpUEHTHPOBATHCS B MHOI00Opa3uu (pU3MUECKUX SBICHUH TBEPAOro
COCTOSIHMSI. 3HaTb OCOOEHHOCTH 3JEKTPOHHOM IOJCHMCTEMBI TBEPJAOrO TeNa, BUJA OJIOXOBCKOMN
BOJIHOBOM ()YHKIIMM, OCOOCHHOCTH 30HHOM CTPYKTYPBHl U JBMIKEHHUS OJIOXOBCKOTO 3JIEKTPOHA BO
BHEIIHUX TMOJAX. YMETh OOBSCHUTH pa3iuyue MeTalla H JUAJIEKTPHKA, TMOJyMeTalia |
MOJYIIPOBOJIHUKA. PaccumThIBaTh CTAaTUCTHKY OJIEKTPOHOB M JABIPOK, IOHMMAaTh 3HAYEHUE
3G deKTUBHON Macchl JUIsl TUHAMHUKM HOCHUTENEH 3apsijia. 3HaTb OCHOBHBIE METO[bl OINpE/EICHUs
KOHIIGHTPAaLlMd HOCHUTENEH M 3Haka MX 3apsAja, METOAbl pacueTa 30HHOM CTPYKTYphl, NMPUMECHBIX
COCTOSIHUM.

HeOxonumo BnaieTb COBPEMEHHBIMH TEOPETHUUYECKHMMM IPEACTaBICHUSMH MpU ONHMCAHUU
B3aMMOJICHCTBHII aTOMOB U DJJIGKTPOHHBIX O00OJIOYEK B KpHCTAIe, O TEPMOJAWHAMHYECKUX,
ONTUYECKUX, MAarHUTHBIX M AJIEKTPOPU3NYECKUX CBOMCTBAaX TBEPIBIX TEJ, a TAKXKe MNPEICTABIATH
OCHOBHBIE PE30HAHCHO-MAarHUTHBIE U IPYTHE YKCTIEPUMEHTAIBHBIE METOIBI.

11. YYEBHO-METOJINYECKHWE PEKOMEHJIAIIVUM JIJIS TPETNIOJABATEJIEA

HeoOxonuMo faaTh CTyl€HTaM OCHOBHBIE MpPEACTaBICHHS 00 SJICKTPOHHOM U (OHOHHOM
MOJICUCTEMAX TBEPAOTrO TeNa.

Kypc omupaercs Ha MaTepuan CIEAYIOMUX AUCIMILIAH, YATAEMBIX CTyJIeHTaM (HU3HKO-
MaTEeMaTHYECKHUX CIEeHUATbHOCTEH: ypaBHEHUS MaTeMaTHdyeckol (M3HMKH, KBAaHTOBas MEXaHUKa,
MaKpOd3JIEKTPOJUHAMUIKA, TEOPHUsI BEPOSTHOCTEH, cTaTUCTHYecKas (Qu3uka U TepMoauHaMuka. Jlns
YCHEIIHOTO OCBOCHMS JUCHUUIUIMHBI HEOOXOAMMBI 3HAaHUS 1O KypcaMm oOmeil Qusuku u
YHUBEPCUTETCKOMY Kypcy maTematuku. HeoOxoaumo mpoBeputh ymeHHe padoTaTh C onepaTopami,
3HaTh Jud@epeHralIbHOe U HHTETPAJIbHOE HCYHUCIIEHUE, TEH30PHBI M BEKTOPHBIM aHalu3,
CTaTI/ICTI/IKy u TepMOI[I/IHaMI/IKy, 3J'ICKTpI/I‘I€CTBO 1 MarH€TusM, B TOM 4YHCIIE B MaTepI/IaJ'[BHBIX cpez[ax.
Heo0OxomuMo, 4TOOBI CTYACHTH OPUEHTHPOBAIIKCH B 33/1a4aX KBAHTOBOM MEXaHHMKHU M CTATUCTUYECKOU
(U3KMKHN, OCHOBHBIE KBAaHTOBBIE M KJIACCHYECKHE pacTpeeNieH s, YIeMEHThl KBAaHTOBOW CTAaTUCTHKU. B
MIPOLIECCE OCBOEHHS MaTepHualia CleayeT JaTh OCHOBHBIE IIPECTaBICHUs 00 AIEKTPOHHON U (POHOHHOU
MOJICKCTEMAX TBEPJOTO Tela, 0 KIacCHU(PHUKAIIUN MEKATOMHBIX CBS3€H, CararolinX KOHJIECHPOBAHHOE
COCTOSIHHE€, O Pa3JIMYHBIX METOJAaX 3KCIEPUMEHTAIBLHOIO MCCIEAOBaHUS 3TUX noacucteM. Cremyet
paccka3aTh 00 OCHOBHBIX OOIIETIPUHATBHIX TEOPETUUECKHX MPEACTAaBICHUSAX 0 (U3NYECKUX IMpoleccax
B TBepHBIX TEl1ax, 06 OTJINYUN TBepJIOFO COCTOAHUA OT }Ipyl"I/IX aneFaTHI)IX COCTOHHI/Iﬁ BCIIICCTBA.
HeoO6xoquMo HayduTh TOHATHIO O JATbHEM M OJMKHEM TOpsAKe, O JMedeKTax KPHUCTALTHYECKON
CTPYKTYpPBl, O KMHETHYECKMX U TEPMOJMHAMUYECKUX CBOMCTBAX M MOJENAX, OIMCHIBAKOLINX 3TH
CBOMCTBA.
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