MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

MHCTUTYT JIASEPHBIX U INTASMEHHBIX TEXHOJIOI' Wit

KA®EIPA ®U3UKU TBEPJOI'O TEJIA U HAHOCUCTEM

OJIOBPEHO YMC JIAIIJIA3
[Tporoxon Ne 1/08-577

ot 29.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

OU3NKA KOHAEHCHPOBAHHOI'O COCTOSAHMA BEIHECTBA (HACTD 1)

Hamnpasnenue noarotroBku [1] 03.03.01 Ilpuknanabie MaTeMaTHka U GU3NKa
(cerManbHOCTD)
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AHHOTANIUA

Kypc sBisiercss OTHUM M3 LEHTPAIbHBIX B O0YYEHHH CTYJCHTOB IO HPOQHIISAM, CBSI3aHHBIM C
¢usukoil TBepaoro Tema. JlaroTcs COBpeMEHHbIE NPEACTABICHUS O KOHIEHCHPOBAHHOM COCTOSIHUU
BEIIECTBA, TEOPETUUECKUE MOJICNIU SBICHHMA, METOJbl HCCIEAOBAHUS, MPUMEHEHUE TBEPIOTEIBHBIX
3¢ (HEKTOB B OCHOBHBIX METOAAX M JOCTHIKEHUSX IKCIIEPUMEHTAIBHON (DU3UKH.

1. IEJIA 1 3AJAYA OCBOEHUS YYEBHOM JTACIHUILIAHBI

VYuebHble 3aaud Kypca — IO0Ka3aTb MHOrooOpasue (U3NYECKUX SIBICHHH, MPOTEKAaroIuX B
KOH/ICHCUPOBaHHOM (a3e BemiecTBa. HayuuTb oneHMBaTh XapakTepHble SHEPrMH, IJIMHBI, BpeMeHa
penakcalMy pa3ivyHbIX (U3NYECKUX B3aUMOJCHCTBUN B BELIECTBE, MO3HAKOMUTh C OCHOBHBIMHU
MOJICUCTEMaMH  KPUCTAJUIMYECKOTO COCTOSIHUSL — pemeTrkold bpase, (OHOHHOH M 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 KypcaxX. OXXuIaeTcsl, 4TO CTYIEHT YK€ OCBOMII 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) o0menpopecCHoHaIbHbIE KOMITETCHITHH

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

[IpodeccuonaibHble KOMIETEHIIMM B COOTBECTBHHM C 3ajadaMu W oOBekTamu (0OJacTsMu

3HAHUN) PO ECCUOHATIBLHON JeSITENIbHOCTHU

3apaua
npogeccuoHaILHOU
nesreabHocTr (3I11)

O0beKT NIk 00J1aCTh
3HAHUA

Koa u naumenoBanue
npogeccHoHaIbLHOU
KOMIIeTeHIUM;
OcHoBanne
(mpogeccuoHaTIBLHBIH
cranaaprt-IIC, ananu3
ONbITA)

Koa n naumenoBanue
HHANKATOpPa
AOCTHKEHUSI
npogeccuoHaILHON
KOMIIETCHIIUU

BBIOOP METOJIOB U
MIOJIXOJI0B K PELIECHUIO
ITOCTaBJIECHHOMN
HAy4YHOH MpOOIIEeMBI,
dbopMynupoBKa
MaTeMaTHYeCKOil
MO/JIEJIH SIBJICHUS,
aHAJMTUYECKHE U

Hay‘-IHO-I/ICCJ'IC,Z[OBaTCJ'ILCKI/Iﬁ

MOJICITH, METO/IBI 1
cpeicTBa
byHIaMeHTaJIbHbBIX U
TPUKJIATHBIX
HUCCIENOBaHUN U
pa3paboTok B 00acTh
CYNEPKOMIBIOTEPHOTO
MOJICTTHPOBAHHS

ITK-2 [1] - Criocoben
BBIOMpATH ¥ PUMEHSATH
HeoOxouMoe
obopyoBaHue,
WHCTPYMEHTHI U METO/IbI
HUCCIeJOBaHUN IS
pelieHus 3a/1a4 B
n30paHHON MpeAMETHON

3-T1K-2[1] - 3uath
COBPEMEHHOE
obopynoBaHue,
WHCTPYMEHTHI U
METOJIBI UCCIIETOBAHNN
JUIS peleHus 3a/1a4 B
n30paHHOMN
MpeIMETHOM 00JIacTH.




YHCJICHHBIC PACUCTEI

pa3paboTka
MaTeMaTHYECKUX
MOJIeeH, TEXHOIOT Uit
IUISL peIICHUS
WH)KCHEPHBIX,
TEXHUYCCKHX U
WH(OPMAITMOHHBIX
3a1a4

WUHKCHEPHO-
(U3MIECKUX MPOIECCOB
B HayKe, TEXHHUKE,
TCXHOJIOTUAX, a4 TAKIKC B
cdepax HayKOEMKOTO
IPOHU3BOJICTBA

MOJICJTH, METOJIbI 1
CpeacTBa
byHIaMEHTAIBHBIX U
MPUKIIATHBIX
HCCIIEIOBAHUY U
pa3paboToK B 00JIaCTH
CYIEePKOMIIBIOTEPHOTO
MOJICTTUPOBAHUS
WHXCHEPHO-
(bu3nUeCKUX MPOLECCOB
B HayKe, TEXHUKE,
TEXHOJIOTHSIX, & TAKXKE B
chepax HAYyKOEMKOTO
MIPOU3BOJICTBA

oOJactu

Ocnosanue:
[IpodeccronanbHbIit
crannapt: 25.035,
40.011

ITK-3 [1] - Criocoben
MIPUMEHSITh YUCIIEHHBIE
METO/IbI PEIICHUS
mudpepeHIATBHBIX U
WHTETPATBHBIX
ypaBHEHUH 1Jis
pa3uYHbIX (HU3HUKO-
TEXHUUYECKUX 3a/1a4

OcHosanue:
[TpodeccuonanbHbIM
cranzapt: 06.001,
40.011

;

V-TIK-2[1] - YmeTh
KPUTHYECKH
OLIEHUBATh, BEIOUPATH
o0opyIoBaHUS,
WHCTPYMEHTOB U
METOJIOB
HCCIIEI0BAHNM B
n30paHHOM
MpeIMETHOM 00JIaCTH
B-TIK-2[1] - Baagets
HaBBIKaMU BBIOOpa U
MIPUMEHEHUS
obopymoBaHue,
UHCTPYMEHTBI U
METO/Ibl UCCIEAOBAHUI
JUTS pEIICHHUS 3a/1a4 B
n30paHHOMN
MpeIMETHOM 00J1acTH.
3-T1K-3[1] - 3uath
YHCIIEHHBIE METO/IBI
pereHus
nuddepeHIMaIbHBIX 1
HWHTETPATBHBIX
YpPaBHEHUU JUIs
Pa3IMYHbIX (PU3HKO-
TEXHUYECKHX 3aJad. ;
V-IIK-3[1] - YmeTh
MPUMEHSITh
YHCIICHHBIE METOIBI
peLeHus
nudepeHIMaTbHBIX 1
HMHTETPaAbHBIX
YpaBHEHUU IS
Pa3IMYHBIX (PU3HKO-
TEXHUYECKHX 33/1a4.;
B-TIK-3[1] - Bnagets
HABBIKAMU PEIICHHS
T epeHIMaIbHbIX U
WHTETPATBHBIX
YPaBHEHUHU
YHCIICHHBIMA
METOJIaMU JIJIst
(MBUKO-TEXHUUECKHUX
3ajau.

4. BOCIIMTATEJIbHBINA MMOTEHIIVAJ IUCIATLIIVHBI

Hamnpasnenus/menn
BOCITUTAHHUS
[IpodeccuonansHoe
BOCITUTAHUE

3anaun BocriuTaHus (KOx)

Co3naHue yciaoBuid,

obecneynBaIuX, GOPMUPOBAHUE

BocnuratenbHBINA ITOTEHITHAT

OUCLIAIIINH
1.Ucnonb3oBanue

BOCIIUTATCIIbHOI'O MIOTCHIIMAJIa




Hay4YHOTO MUPOBO33PEHHUSI, KYIbTYPbI
MOMCKA HECTAHIaPTHBIX HAYyYHO-
TEXHUYECKUX/IPAKTUUECKUX PEIICHUIH,
KPUTUYECKOTO OTHOIICHUS K
WCCIIEIOBAaHUSM JDKEHAYYHOTO TOJIKA
(B19)

JTUCIUILINH/TIpakTuK «HaydHo-
UCCIIeIoBaTeNbCKast paboTay,
«[IpoexTHas mpakTUKa,
«Hayuns1ii cemuHap» is:

- (hopmupoBaHUS TOHUMaAHUS
OCHOBHBIX MTPUHIUIIOB U
CrocoO0B HAyYHOTO MO3HAHUS
MHUpa, pa3BUTHUS
UCCJIEIOBATENbCKUX KayeCTB
CTYJICHTOB IOCPEICTBOM HX
BOBJICUCHUS B
HCCJIEI0BATENIbCKUE TTPOEKTHI 110
00JacTsIM Hay4HBIX
uccienoBanuii. 2.Mcrnonbs3oBanue
BOCIUTATEIHHOTO MOTEHIIMANA
nucuuruind "Vctopus Hayku u
nwxenepun", "Kpurudeckoe
MBIIJIEHUE U OCHOBBI HAYYHOU
KOMMYyHUKanuu", "Benenue B
crienuanbHOCTh", "HayuHo-
ucciaeaoBarenbekas padora',
"HayuHblif ceMunap" ass:

- popMupoBaHUs CIIOCOOHOCTH
OT/EJIATh HACTOSIINE HAYYHBIC
UCCJIEIOBAHUS OT JDKEHAYYHBIX
MOCPEJICTBOM ITPOBEICHHUS CO
CTYJCHTaMH 3aHITHH U
perysspHbIX Oecen;

- (hopmupoOBaHUST KPUTUYECKOTO
MBIIICHUSI, YMEHUS
paccMaTpuBaTh pa3audyHbIC
HCCJIEI0BAHMS C DKCIIEPTHOU
MO3UIIMU TTOCPEACTBOM
00CYyXJI€HUS CO CTy€HTaMH
COBPEMEHHBIX UCCIIEAOBaHUH,
HUCTOPUYECKUX MPEIMOCHIIIOK
MOSIBJICHUS T€X UM UHBIX
OTKPBITHH U TEOPHIA.

ITpodeccrnonanbHoe
BOCIITUTaHUEC

Coznanue yciosui,
o0ecrneunBaroInX, POpMUPOBAHUE
TBOPYECKOTO
HUHXEHEPHOro/po¢eCCUOHATBLHOTO
MBILIUIEHUS], HABBIKOB OPTaHU3aIH
KOJUIEKTUBHOW ITPOEKTHOMN
nesitenbHocTH (B22)

1.Mcnons3oBanue
BOCITUTATEILHOTO TOTECHIIHAJIA
JTUCITUILIAH TPO(HeCCHOHATLHOTO
MOJYJISl IJIS Pa3BUTHSI HABBIKOB
KOMMYHUKAIUU, KOMaHIHOU
paboTHI M JINJIEPCTBA,
TBOPYECKOTO MHKEHEPHOTO
MBIIICHUS, CTPEMIICHUS
CJIeIOBaTh B MPOQECCHOHATHHON
NIeATeTLHOCTH HOpMaM
MOBE/ICHUS, 00eCTIEYHBAIOIINM
HPaBCTBEHHBIN XapaKTeEP
TPYZIOBOH JESATEIBHOCTU U
HECTy>KeOHOTO TTOBEACHMUS,




OTBETCTBEHHOCTH 32 IPUHSTHIE
pelIeHus 4yepe3 MoAroTOBKY
IPYNIOBBIX KYPCOBBIX paboT U
MPaKTUYECKUX 3a/IaHUM, pEIICHIE
KEMCOB, MPOXOXKACHUE MPAKTUK U
noarorosky BKP.
2.Mcnonp3oBaHue
BOCIIMTATEIBHOIO NOTEHIIMAIIA
JTUCIUILIAH TPO(HEeCcCHOHATBLHOTO
MOy JUIst: - opMUpOBaHUS
IIPOU3BOJCTBEHHOI'O
KOJUJIEKTUBU3MA B XOJ1€
COBMECTHOI'O PEIICHUS KaK
MOJICJIbHBIX, TaK U TPAKTUYECKUX
3a/1a4, a TaKXXe MyTeM
MOJIKPEIJIEHHE PallMOHATIbHO-
TEXHOJIOTHYECKUX HABBIKOB
B3aUMOJICVCTBUS B IPOEKTHON
JIeATEIbHOCTH 3MOLIMOHATIbHBIM
3¢ (HeKToM yCIenTHOro
B3aUMO/ICHCTBUS, OLYILICHUEM
pocra obmieit 3ppekTuBHOCTH
IIPU PACTIPEICICHUHN MPOEKTHBIX
3a]1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
Y HYMOIIMOHAJIbHBIMUA CBOMCTBAMH
YJICHOB NMPOEKTHOM TPYIIIBIL.

S. CTPYKTYPA U COJEP)KAHUE YYEBHOM JUCIHUILIUHBI

Paznenel yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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B-TIK-2,
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B-TIK-3
2 Yacts 2 9-15 | 14/14/0 25 KI-15 3-T1K-2,
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B-TIK-2,
3-T1K-3,
V-IIK-3,
B-T1K-3

HUmoeo 3a 6 Cemecmp

30/30/0 50

KonTtpoJbHbie 50
Meponpusitusi 3a 6
Cemectp

3 3-I1K-2,

V-TIK-2,
B-TIK-2,
3-T11K-3,
V-IIK-3,
B-I1K-3

* — COKpallleHHOe HAaUMEHOBaHue (OPMbI KOHTPOJIS

*

(wn) sx3ameH

* CyMMa MAKCUMAJIbHBIX 0aJIoB JOJIDKHa OBITE PpaBHaA 100 3a CEMECTP, BKIIKOYasA 3a4€T U

COKpaH_IeHI/Ie HaMEHOBaHUM (1)OpM TEKYLICTO KOHTPOJIS U aTTECTAllUN pa3ACJIOB:

Oo6o3nauenne | [loiHOe HAaMMEHOBaHUe

KN KonTposb 1o nroram

3 3ayer

KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIab.,
yac. yac. yac.
6 Cemecmp 30 30 0

1-8 Yacrs 1 16 16 0

1-2 Tema 1. Kpucraninyeckne CTpyKTypbl Bcero ayuTopHBIX 4acoB
TBepnas ¢aza Bemecta. Koppensimonnast GyHKIHSL. . 4 \ 4 \ 0
OcHoBHBIE OlpeneeHus], pemerka bpase, anemenTapHas Omnnaiin
siuelika, MPUMUTUBHAS sUeiiKa, siueiika Burnepa-3eiitia, 0 0 0
6a3ucHble BekTopbl. Ocu cummeTrpuu. IIpocTpaHcTBEeHHbIE
IpynIbl, OCH UHBEPCUH, KiIaccudukanus pemetok. [Ipumepsl
OLK u I'lIK penierok, kKoOpAWHAIMOHHbIE CepHI,

K03 uuneHT 3anonHenus. CioxHble MHOTOATOMHBIE
CTPYKTYpBHI.

3-4 Tema 2. O0paTHasn peumieTka U ycioBue 1upakunu Bcero aynutopHbIX yacoB
Omnpenenenue, 0a3uCHbIE BEKTOPHI, 00beM, aTOMHAs 4 | 4 | 0
MIJIOCKOCTh, MHACKCH Muiiepa. Y ciaoBue Tudpaxkiiug. Ownutaiia
[TocTpoenue DBanbaa, bpuimosna. OCHOBHBIE METOIbI 0 0 0
orpeeNeHus] KPUCTAIUIMYECKUX CTPYKTYP U3 PEHTI€HOBCKOIO
paccesinus (Jlayn, kauanuii, [le6aii-1llepep). Jlaysrpammel u
nebaerpaMMal.

5-6 Tema 3. Tunbl XuMHYECKHX CBsI3eil B TBEPABIX TeJIax. Bcero aynutopHbIX yacoB

Krnaccudukanuys TBepAbIX TEIN MO TUITY CBSI3EH.
MorexyssipHble KPUCTAJIIbl, KX OCHOBHBIE (PU3NYECKHE
cBoiictBa. [lorenumnan Jlennapma-/[>xoHca, KOoresmoHHas
SHEPrus, MOIYJb BCECTOPOHHETO CXKaTusl, KOA((HUIIUEHT
JIMHEWHOT O paciupeHus. VoHHbIE KpUCTAJIIbI, UX OCHOBHBIE
¢usnueckue cporicta. [Torennman bopna-Maiiepa,

4 | 4 |0
Ownnaitg
0 0 0




nocrostHHass MazenyHra, MOJyJIb BCECTOPOHHETO CKAaTHS.
KoBasneHTHBIE 1 TTOTYITPOBOJHUKOBBIC KPUCTAIIIBI, UX
OCHOBHBIE (pu3mueckue cBoiicTBa. O030p METANINYECKHE
KPHCTAJUIOB, UX OCHOBHBIX (DM3MYECKUX CBOWCTB. KpucTamisl
C BOJAOPOAHOM CBSI3bI0, KBAHTOBBIE KPUCTAILIBI.

7-8 Tema 4. JlepexThl B KpHCTAILIAX. Bcero aynutopHbIx 4acoB
®ononsl. Jledextst o LlloTTkH, mo @penkento. F — neHTpEI. 4 ‘ 4 ‘ 0
HedexTbl B HOHHBIX KpucTaiiax. Jucnokanuu. [onsgpousl 1 | Onnaiin
OKCHTOHBI. 0 0 0

9-15 Yacrtsp 2 14 14 0

9-10 Tema 5. ®OHOHBI — KOJIe0AHHA KPUCTAJIHYECKOM Bcero aynutopHbIX 4acoB
pelIeTKH. 4 | 4 |0
I"apmoHunueckoe npuOIMKEHHUE ISl SHEPTUU KPUCTAJLIA. Omnuaitn
Cnextpsl poHOHOB. OCHOBHBIE CBOWCTBA (JOHOHHBIX MO, 0 0 0
Onrtuyeckue, akycTUUECKUE BETBU, Nossipu3anust. OCHOBHbIE
CHMMETpPUWHBIC HAIPABJICHUS TPEXMEPHOTO KPUCTAJLIA.

Pacuets! poHoHHBIX MOJI. [lonepeunsbie, IPOJOIbHBIE BETBU
kosiebanuit. CriocoOsl ornpejieneHus: POHOHHBIX CIIEKTPOB U3
HEUTPOHHOTO paccessHus. MeTo ] MOCTOSHHOIO IIEPEAAHHOTO
UMIIYJIbCa, IOCTOSHHOU epelaHHON YHEPTUU.
B3anMozeincTBre ¢ 3JIeKTpOMarHuTHOM BOJIHOU. PaccesiHue
bpunnrosna, Pamana.

11-12 | Tema 6. Temn0eMKOCTh KPHCTAINMYECKON pelIeTKH. Bcero aynutopHbIX yacoB
Mopneau [le6asi u Jiinmreiina 4 | 4 |0
Mogenu [lebas n DiHIITEHHA 1)1 KoleOaHui Owntaiia
KpUCTaJUIM4ecKou pemieTku. Kitaccnueckass mMonens 0 0 0
TEIUIOEMKOCTH. TemI0eMKOCTb U CIIOCOOBI €€ ONpeIeICHNUs.

TemneparypHas 3aBucCUMOCTb. @OHOHHAS IJIOTHOCTh
coctosinui. [lebaeBckoe mpubimxenue. OcodeHHocT Ban-
XoBa. DKCnepuMeHTAIBHOE OfpeiesieHne (POHOHHOM
IUIOTHOCTH COCTOSIHUH.

13 Tema 7. AHrapMoHMYeCKHe SIBJICHUS. Bcero aynutopHbIX 4acoB
PenrerouHast TerIONpOBOAHOCTh KPUCTAIUIOB. TemneparypHas | 2 IE [0
3aBucuMOcCTb. [Iporneccsl nepedpoca. TemnoBoe pacmupenue. | OHnaiH
[TapameTtpsl ['pronaiizena. 0 I [0

14 -15 | Tema 8. AMnuuTyAa paccesiHus. Bcero ay1uTopHbIX 4acoB
B3anmopeicTBre U3ITy4eHUs C IEPUOANIECKU 4 [ 4 [0
PacIioIOKEHHBIMU B POCTPAHCTBE IEHTPAMH PACCESTHHUSL. Omnunaiin
ATOMHBIH, CTYKTYpHBIH hopM-pakTopsl. BiusHue 0 0 0

pasynopsnouyenus. @akrop Jlebas-Bamepa. TemneparypHas
3aBUCHMOCTh. BinsiHMe reoMeTpuu.

CokpalieHHbIe HAUMEHOBAHUS OHJIANH OMIUI:

Oo6o3nauenue | IToiHOe HaMMeHOBaHME
OK DJIEKTPOHHBIN KypC

IIM I10IHOTEKCTOBBINM MaTepuai
111 ITOTHOTEKCTOBBIE JTEKIINH
BM Buneo-marepuansl

AM Aynuo-marepuanbl

I1p3 IIpesenTanuun




T

Tectrl

9CM

DJIEKTPOHHBIE CITPAaBOYHBIE MaTepUabl

ncC

M HTEepaKTUBHBIA CANUT

TEMbI CEMMHAPOB

Henenn

Tembl 3ansaTnii / Conep:kanue

6 Cemecmp

1

Tema 1. da3oBasi AuarpaMmma OJ{HOKOMIIOHEHTHOTO BellleCTBA

da30B0Oe paBHOBECHE, arperaTHbIe COCTOSHUS U aJUIOTPOIHbIE (pa3bl. KpuBbie BO3rOHKH-
cyOuManuu, 1iaBjIeHUsS-3aTBEPICBaHN, KUTICHUS-KOHICHCAMK. TpoifHas TOUKa.
Kputnueckoe cocrostaue. [Ipumep dazoBoii nuarpaMmmsel mpoctoro meraiia. dazosas
nuarpamma reiusi. Kpucramisl u amopdHbIe BENeCTBa, KUIKOCTH, Ta3bl, KUIKHUC
KpI/ICTaJIJ'IBI. MeTOI[BI BBIpaIJ_II/IBaHI/ISI KpI/ICTaJIJIOBZ CIIOHTAaHHAasA KpI/ICTaJIJII/ISaI_II/ISI,
BBITATUBAHHUE U3 PACILIaBa, THAPOTEPMAIBHBIA CHHTE3, dJICKTPOXUMHYECKOE OCaXKICHHE,
30HHAs IIJIaBKa.

Tema 2. ATOM KaK 0CHOBA TBEP/AOIo0 TeJia.

CrpoeHue aToMa: pa3mep A1pa, BHyTPEHHUE U BHELIHSS 000JI0UKH, paANYC aToMa, paanyc
MOHAa, KOBaJIEHTHBIN paguyc. [loTeHnnan noHu3anuu, Kpan MorjaomneHus,
XapaKTepUCTHUECKOE U3TyY€HHUE, POCT SHEPTUN BHYTPEHHUX AIEKTPOHHBIX 000JI0UYEK C
yBEJIMYEHHEM aTOMHOT0 HoMepa. KonndyecTBo yacTuil B TBEpAOM Tene, 3HPeKTUBHOCTD
CTaTUCTHYECKOTO yCpeTHEHHS MporieccoB. O0IIee BRIpaKeHHE ISl SHEPTUHM KPUCTAIlIa U €€
paszJenieHre Ha SHEPTUIO PEIIETKH U SHEPTHIO JIEKTPOHHOM cucteMsl. [Ipubmmkenue,
HCIIOJIB3YCMBIC IJId OIMUCAHUA 3THUX 3Hepr1/11?1 u B3aI/IMOII€I7ICTBI/I$[ PEICTKHU C 3JIGKTp0HH0171
cucremoi. KoHuenuys KBa3n4acTull WIK SJIEeMEHTAPHBIX BO30YKICHUM.

Tema 3. TpancaINMOHHAA HHBAPHAHTHOCTH KAK OCHOBA ONMCAHUSA CBOMCTB TBEPABIX
Tell

Kpucrannuueckas cTpykrypa: pemierka u 6azuc. [IpocTbie U cl10XKHbBIE CTPYKTYPBI.
OCHOBHBIE THUIIBI CTPYKTYP OJJHOKOMITOHEHTHBIX BELECTB (aHAJIN3 CTPYKTYPhI 3JIEMEHTOB
nepuoandeckoit Tabmupl): [1IK, OLIK, I'UK, I'TTY, ctpykTypa anmasa. [Toctpoenue ux
MPUMHUTHUBHBIX SlU€EK, pacUeT KOOPANHAIIMOHHBIX YHCE U PaJNYCOB IEPBOl
KoopanHaoHHOH cdepsl. [locTpoenue stueiiku Burnepa-3eiitia Ha npumepe OLIK

CTPYKTYPBHI.

Tema 4. O0paTHas pemerka.

[TapameTpsl pemeTky u MexXaToMHble paccTostHUS. OnpeeneHue MIOTHOCTH BEIEeCTBa 10
napaMeTpam dJEMEHTAPHOU AUEHKNA. ATOMHBIE IIJIOCKOCTH U HAIIPaBJICHUS
KpUCTaJIIM4ecKor pemeTku. CeMencTBa U CUCTEMBI IIII0CKOCTEH, SKBUBAJICHTHBIE
HanpasieHus. [ 1aBHble HanpaBieHus B Kyonueckux pemerkax. OOparHas pereTka Kak
CJIEJICTBUE TPAHCIIALIMOHHOW NHBAPHAHTHOCTH KPUCTAININYECKOU CTPYKTYpbl. OCHOBHBIE
COOTHOILIEHUSI, CBSA3BIBAIOIIME TApaMeTpPhl MPSMO 1 00paTHOI pemeTok. CBsA3b BEKTOPOB
O6paTHOI>'I PEMIETKHU C aTOMHBIMH IINIOCKOCTAMM: ITOCTPOCHUE IIJIOCKOCTH 110 MHACKCAM
Munnepa u Hax0XIeHHe UHAEKCOB Muiepa MiI0CKOCTH, MPOXOAAIIEHN uepes 3aaHHbIe
y371bI pemeTkd. CBsI3b MEXIIIIOCKOCTHOTO PACCTOSIHUS € JJIMHOM BEKTOpa 00paTHOM
pemeTk. BoipakeHne MeXIUIOCKOCTHBIX PAaCCTOSIHUN KyOMUeCKOM peleTK uepes
WHJIEKChl Muepa.

Tema S. ludpakuHOHHbIE METOABI H3YYeHUS KPUCTAVINYECKOH CTPYKTYPHI
PenTreHocTpyKTypHBINM aHaIN3, HEUTPOHHBIE UCCIIEIOBAHUS MArHUTHBIX BEIIECTB,
IU(paKLus MEUIEHHBIX SJIEKTPOHOB B TOHKHX CJI0sIX. OlieHKa YHEPTUU UCIOIb3yEMOT0
PEHTICHOBCKOI'O U3JIYYCHU, HeﬁTpOHOB H DJICKTPOHOB. MeTOJII)I MOJIYYCHUA
PEHTI€HOBCKOI'O U3JIy4€HHS: TOPMO3HOE, XapaKTEPUCTUUECKOE U CHHXPOTPOHHOE
mnyaerune. opmyna bparra-Oyneda. [Ipumenenue metona Jlays muist onpeaeneHus TUna
CUMMETPUHU KPUCTAJUIMYECKON CTPYKTYPbl OCHOBHBIX HAIIPABJICHUMN KpUCTAJLIA.




ITopo1mKoBbIi METOJ OIIPEEIEHMSI TAPAMETPOB KPUCTAIUIMUECKON CTPYKTYpbl. OCHOBHBIE
(bakTopsl, OIPEIEAIONINEe HHTEHCUBHOCTh U YIIMPEHHE JU(PPAKIIUOHHBIX THKOB,
CTaTUYECKHE M TUHAMUYECKHE UCKAKEHUS PEIIeTKU. Y CTPOHCTBO AupakToMeTpa u
OCHOBHBIE ITOTPEIHOCTH U3MEPEHUS TapaMeTpoB pemeTku. OnpeneneHue yucia
TUGPAKITMOHHBIX TUKOB C MIOMOIIBIO TOCTPOCHHS DBAIIB/A.

Tema 6. JHeprus cBsi3U KPUCTAJLIA

[Torenmuan mapHOro B3auMOCHCTBUS aTOMOB/HOHOB. Perierounas cymma u sHeprus
B3aUMOJICHCTBHSI aTOMa/UOHA ¢ peleTkol. [lonoxxeHne paBHOBECUS U MEXKATOMHBIE
paccrosiHus. Brrarcienne cuil B3auMOJICHCTBUSL aTOMa/MOHa ¢ peleTkoil. BnusHue
JABJICHUS HAa MEKaTOMHBIE PacCTOSIHUA. MOMyJIb BCECTOPOHHETO CKaTHs. MeTobl
CO3JaHUs BBICOKOTO JaBJICHUS.

11

Tema 7. AHTapMOHM3M

PasnoxeHre nmoreHIMana B3auMOJICHCTBHIS aTOMa/UOHA C PEIISTKOW BOJIU3U TIOJI0KEHUS
paBHOBecHs. AHFAPMOHHU3M U €ro BIMSHKE Ha IMHAMUYECKHE U CTATHYECKHE MapaMeTphl
peuretku. Pacder koaddunrenTa IMHEHHOTO PpaCIIUPEHUS U OIICHKA €T BEIMIMHBI Ha
npumepe norenuuana Jlennapaa-/xonca. JlunaromeTpus u perucTpanus CTpyKTypPHBIX
MEPEeX00B IPU U3MEPEHUH TEMIIEPATYPHOTO MOBEICHHS KOA(PPHUIMEHTA THHEHHOTO
pacipeHus

12

Tema 8. [ledexTnl

DHTpoNUs PEeLIeTKH U TOYEeUYHbIE Te(EKThl B KpUcTalaax. PaBHOBECHbIE KOHIIEHTpaLUU
nedexroB no Hlortku u mo @penkento. HezaBUCMMOCTh SHEpTUH TOYEUHOTO AedeKTa oT
MIOJIOKEHMS B uaeanbHOM kpuctaiuie. Juddysus nedexton. LIeHTpbl OKpacku B HOHHBIX
Kkpuctayuax. Mexannsm obpazoBanus u nuddysun F — meHTpos.

13

Tema 9. ®oHOHBI

Paznoxenne noTeHnuana B3auMo JICHCTBHS aTOMa/MOHA C PEIIETKON BOJIU3H TTOI0KEHUS
PaBHOBECHS: OIIMCAHUE TMHAMMKH PEILIETKH B TApPMOHUYECKOM NMPUOIMKEHUH.
OCoOEeHHOCTH ONTHYECKUX KOIeOaHui MOHHBIX KpUucTauioB. [lomspusanus u cpennuit
JUIOJIBHBIA MOMEHT, UX 3aBUCUMOCTB OT 4acTOThI, cooTHoueHue Kiasunyca-Mocorru.
WNudpakpacHoe nornomienne noHHbIX kKpuctamioB. CootHomenue Jlnanana-Cokca-
Tennepa. BzaumoneiictBue (OHOHHBIX MOJ] KOBAJIEHTHBIX KPUCTAJIIOB C
AJEKTPOMAarHUTHBIM K3JTydyeHueM. PamMaHOBCcKoOe U OpUILTIO9HOBCKOE paccestHUe.
TemnepaTypHas 3aBUCUMOCTb aMIUIUTYZ CTOKCOBOM M aHTUCTOKCOBON KOMITOHEHT
pamaHoBckoro paccestHusl. COOTHOLIEHHE BOJTHOBBIX BEKTOPOB M3JIyueHUs: U GOHOHOB. Poib
JIEKTPOHHBIX MTPOLIECCOB B pAMAHOBCKOM U OPHJLIFO3HOBCKOM PACCESIHUH.

14

Tema 10. Tepmogunamuka ¢goHoHos

OHeprus kojeOaHUi peleTKH B IPUOIMKEHUU HE3aBUCUMBIX KJIACCUUYECKUX
OCHWILIATOPOB. TeMIiepaTypHas 3aBUCHMOCTD TEIJIOEMKOCTH KaK TECT ONMCAaHUs JUHAMUKHU
pemeTku. Kpax kiaccnyeckoro OnucaHus TemI0eMKOCTH. DHeprus KoieOaHui pemeTky B
MPUOIMHKEHUN HE3aBUCHMBIX KBAaHTOBBIX OCHMIUISITOPOB. Bhrunciaenue reMneparypHoit
3aBMCHMOCTH TEIJIOEMKOCTH B MOJIENH DWHIITENHA. BoicokoTeMIiepaTypHbIil 1
HHU3KOTEMIIEpaTypHbIN npenessl. [I[puMenenne Moienu DHIITENHA 1711 ONTMCAHUS
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
Bpunntosna. IlnoTHocTs GOoHOHHBIX cocTosiHMM. TemnepaTypa Jlebas. Cs3b mapameTpoB
Mojienu Jlebast ¢ IKCIIepUMEHTAIBHO U3MEPSIEMBIMH XapaKTepUCTUKaMU KpHCTaIlIa.
AHIapMOHM3M M JIMHEWHBIN POCT BBICOKOTEMIIEPATYPHOU TEIIIOEMKOCTH.
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Tema 11. AHrapMoHu3M

CkopocTtb 3ByKa. [IpogonpHbIe 1 ToNepeuHble MOAbI 3BYKOBOM BOJIHBI, 3aBUCUMOCTD
CKOPOCTH OT HalpaBJIEHMsI B KPUCTAILIIE, CPEAHSISI CKOPOCTh. 3aTyXaHUE 3BYKOBOI BOJIHBI.
TennonpoBoiHOCTH TUANIEKTPUKOB. TemrnepaTypHas 3aBUCUMOCTb KO3 puiinenTa
TEIUIONPOBOAHOCTH. JlirHa cBoO0JHOTO Ipodera (POHOHOB, TEMJIONPOBOIHOCTh KPUCTAIIIIOB




‘ U CTEKOJI. BeIMYMHBI TEIIONPOBOAHOCTH TEIIOU30JIATOPOB U candupa.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

ITpu ocBOCHMM NaHHOW AMCLMILIMHBI OCHOBHYIO POJIb MI'PAIOT AYAUTOPHBIE 3aHATHSA, & TAKXKE
caMoCTosiITeNIbHasE paboTa CTYACHTOB, 3aKJIIOYAIONIAsCS B BBINOJHCHHM JIOMALIHETO 3a/aHus,
M3YyYEHHUH MPOUJICHHOT0 MaTepuaina. J{Jst Toro 4roObl MoKa3aTh COBPEMEHHOE (PU3MYECKOe COCTOSHUE
(GU3MKN KOHJIEHCUPOBAHHOTO COCTOSIHUSL BEIECTBA, MPEAYCMOTPEHO IIMPOKOE MCIOIb30BAHUE
COBPEMEHHBIX HAyYHBIX pabOT M MyOJMKaIMi MO JaHHOW TeMe, mocemeHue Jadoparopuit HUAY
MU®U. PexoMenayeTcs MOCEUICHNE CTYICHTaMH HAyYHBIX CEMHUHAPOB U KOH(EPEHIINA, B TOM YHUCIIE,
npoBoauMbIXx B pamkax Hayunoir ceccum HUAY MUOU, a Ttakke B JIpyrMX MOCKOBCKHUX
YHUBEPCUTETaX U UHCTUTYTAX.

7. ®OHJ OLIEHOYHBIX CPEJCTB

@DOoH/ OLIEHOYHBIX CPEACTB MO AUCLUILUIMHE 00eCeunBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMbIX
pe3ysbTaToB 00yueHus: (KOMIETEHIMH M MX WHIUKATOPOB) MOCPEICTBOM MEPONPUSTUN TEKYIIETO,
pYOEXKHOTO U IPOMEXKYTOUYHOTO KOHTPOJIS IO JUCLIUIUINHE.

CBs3p Mexay (GOpMUPYEMBIMM KOMIETEHUUSAMU U (OpMaMHU KOHTPOJISL HMX OCBOCHHUS
IIPEJCTaBICHA B ClIeAYIOLIeH Ta0nuLe:

KoMmnerenuus NHaukaTopbl 0CBOEHUSA ATTecTallMOHHOE MEPONPHsITHE
(KIT 1)
[1K-2 3-IT1K-2 3, K1-8, K1-15
V-TIK-2 3, K1-8, KI1-15
B-TIK-2 3, KH-8, K1-15
I1K-3 3-T1K-3 3, K1-8, KI1-15
V-IIK-3 3, K1-8, KI1-15
B-TIK-3 3, K1-8, K1-15

IIkaabl oneHKU 00pa3oBaTeIbHBIX H0CTUKEHUI

[IIkana KaXa0ro KOHTPOJBHOI'O MEPOIPHUATHS JISKUT B rnpeaenax oT 0 10 yCTaHOBJIEHHOIO
MaKCHMAaJILHOTO 0ajijia BKIIOUHMTEIbHO. Torosas arrecranuAa 110 JUCHUIIIIMHE OLICHUBACTCA I10 100-
OaJUIbHOM IIKaJIe U MpeAcTaBiseT co00il cymMmmy 0auioB, 3apabOTaHHBIX CTYIEHTOM IPU BBINOJIHEHUN
3a/IaHMI B paMKax TEKYIIEro U MPOMEKYTOYHOIO KOHTPOJIS.

HTorosas olieHKa BBICTABISETCSI B COOTBETCTBUHU CO CJ'ICIIYIOH_ICﬁ IIKAJIOM:

CymMma 6amtoB | OmenHka mo 4-ex Ornenka TpeGoBanus K ypOBHIO OCBOSHUIO
OaJUIbHOM IIKaJe ECTS y4eOHOM TUCIUIUIMHEI

OreHKa «OTIUYHOY BBICTABIISAETCS CTYIEHTY,
€CJIM OH IIyOOKO U IIPOYHO YCBOMII
MIPOrpaMMHBIN MaTepuall, HICUEPIIBIBAOIIE,
[10CJIEJ0BATENbHO, YETKO U JIOTHYECKU
CTPOMHO €ro U3jaraer, yMeeT TECHO
YBA3BIBAaTh TEOPHIO C MPAKTHUKOM,
HCIOJIB3YET B OTBETE MaTepHall
MOHOTpa(UIECKON JINTEPATYPHI.

90-100 5 — «omauuno» A




85-89 B OlLieHKa «XOPOLIO» BBICTABIAETCS CTYIEHTY,

75-84 C €Clii OH TBEPJI0 3HAET MaTepuall, IPaMOTHO U
4 — «xopouwtio» 10 CYLIECTBY U3JIaraeT €ro, He JOIyCKas
70-74 CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA
D BOIIPOC.
65-69 O1LeHKa «y/I0BJICTBOPHTEIBHO)

BBICTaBJIACTCA CTYACHTY, €CJIM OH UMECT
3HaHHA TOJIBKO OCHOBHOI'O MaT€pHajia, HO HE
3- YCBOMWJI €T0 JIeTaliel, JOMyCKaeT HETOYHOCTH,
60-64 «Y00811eMBOPUMETLHOY E HEIOCTATOYHO MPaBHIbHBIC (POPMYITUPOBKH,
HapylmeHus JJOTUYCCKOU
TIOCIICAOBATCIBHOCTH B N3JIOKCHUU
IPOrpaMMHOIO MaTepHaIa.

O1ieHKa «HEYIOBJICTBOPUTEIEHOY
BBICTABJISIETCS CTYJICHTY, KOTOPBIN HE 3HACT
3HAYUTEILHON YaCTH MPOrPAMMHOTO

9_ Marepuala, J0MyCcKaeT CyIeCTBCHHBIE
Hwxe 60 F ommb6ku. Kak npaBuiio, oreHka
«HEy006TeMEOPUMENLHON «HEYIOBJICTBOPHTEIILHO» CTABHTCS
CTyJICHTaM, KOTOPbIE He MOTYT MPOJIOIKUTh
o0OydeHue 0e3 JOMOIHUTEIILHBIX 3aHATHIHA 10
COOTBETCTBYIOUIEN JUCLHUILIUHE.

8.  YUEBHO-METOJWYECKOE U HH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUAILIUHBI

OCHOBHAZ JIMTEPATYPA:

1. OU C 89 [IndpakinoHHBINA CTPYKTYpPHBINH aHau3 : yueOHOoe nocobue i By30B, CyBopos D. B.,
Mocksa: FOpaiir, 2021

2. 53 183 3anmauu no obelt pusuke : yuebHoe nocobue A By30B, Mponos U.E., Mocksa: bunowm.
Jlaboparopust 3nanuii, 2014

3. OU E 92 KBanToBas MexaHuKa : yueOHoe nmocoodue ais By30B, Edppemon 0. C., Mocksa: FOpaiir,
2022

4. 53 183 KanToBas (husuka : ocHoBHbIe 3akoHbl, Mponos M.E., MockBa: bunom. JIabopatopus
3HaHui, 2014

5. 91 K 93 Kypc ¢uzuku T. 3 KBanroBas ontuka. AromHas ¢puzuka. ®usuka tBepaoro tena. duznka
ATOMHOTO SIpA U 3JIEMEHTapHBIX YacTHll, , : , 2022

6. DU JI 30 MaremaTtndeckue OCHOBBI KBAaHTOBOW MEXaHHKH : yueOHoe mocooue, lemumosuy b. I1.,
Cankr-IlerepOypr: Jlans, 2022

7. 91 K31 Metonst MonTe-Kapino mist pusndeckux cuctem : yuebHoe nocobdue, Kpacasun A.B.,
Kamrypaukos B.A., Mocksa: HUAY MU®U, 2015

8. OU K31 MeTo1bl TOUHOH AHaroHaan3aluy B KBaHTOBOU (usuke : yueOHoe nocodue, KpacaBun
A.B., Kamypnukos B.A., Mocksa: HUAY MU®U, 2015




9. U C 12 OcHoBbl Teopetnueckor pusukn. B 2-x 11. Tom 2. KBanTOBasi MexaHuka : yaueOHOE
nocobue, CasenneB . B., Cankr-IleTepOypr: Jlans, 2022

10. DU U 85 PacmmdpoBKa KpUCTATUTMYECKOW CTPYKTYphI MaTepraia mo JuGppakimoHHOMY CIIEKTPY
metosioM PutBenbna : JJaboparopras padota, Kpemmckas O.A., ITepmosuu F0.A., McacakoBa M.I.,
Mocksa: HUSY MUDU, 2019

11. O H63 Coopuuk 3amay no kypcy "®dusuka tBepaoro tena" : , MaiimucroB A.W., Hukomaes 1.H.,
Mocksa: MUDU, 2009

12. DU C50 CoopHuk 3a1a4 110 PU3NKE KOHACHCUPOBAHHOTO COCTOSHUSA : yaeOHOE TTocoOue s
By30B, UcaenkoBa M.I"., Enmanos I'.H., Cmupnos E.A., Mocksa: HUSY MUOU, 2012

13. O 3-24 CoopHuK 3a1a4 110 PU3NUECKOMY MATEPHAIIOBEICHUIO ;| y4eOHO-METOIUYECKOE TIOCOOHE,
anmyxusiii A.I'., UcaeakoBa M.I'., Enmanos I'.H., Mocksa: HUSALY MU®U, 2021

14. DU K31 CoBpemennble mpobdiemMbl GU3NKK KOHASHCUPOBAHHOTO cocTostHus : , Kpacasun A.B.,
Kamrypuukos B.A., Mocksa: MU®U, 2008

15. 539.2 K31 CoBpemennsbie npodiemsl ¢puszuku TBepaoro tena Y.1 Llensiii u ApoOHBII KBaHTOBBIE
a¢dexrer Xommra, Kamypaukos B.A., Mocksa: HUSTY MUOU, 2011

16. 539.2 C 87 CtpykTypa u cBOMCTBa TBepABIX Tel : yuel. mocodue, Pynakos C.I'. [u ap.], Mockaa:
HUAY MUDU, 2018

17. 530 JI22 Teopernueckas ¢pusuka T.3 KBanToBas Mmexanuka. Hepenstuucrckas teopus, Jlannay
JI.J., Mocksa: ®uszmarnut, 2024

18. 53 JI22 Teopernueckas ¢pusuka T.5 Cratucruueckas ¢puzuka.l.1, Jlangay JI.J1., Mocksa:
®dusmatiaut, 2013

19. 539.2 H 62 TexHon0rust KOHCTPYKIIMOHHBIX MaTepralioB. AHAJIU3 MOBEPXHOCTH METOIaMU
aTOMHOU Qu3uku : yueb. mocodbue 1y By3oB, Hukurenkos H.H., Mocksa: FOpaiit, 2020

20. 620 ®50 dusnueckoe marepuanoseaenue T.1 dusuka TBepaoro tena, , : MUDU, 2007

21. 536 K31 YucnenHsle MeTOIbI KBAaHTOBOM CTaTUCTUKH : , KpacaBun A.B., Kamypaukos B.A.,
Mocksa: ®usmatiaut, 2010

22. OU K 31 Yucnennsle METOABI KBAHTOBOM CTaTUCTHKH : ydeOHOe mocobue, Kpacapun A. B.,
Kamrypaukos B. A., Mocksa: ®uzmartnut, 2010

JOITOJIHUTEJIBHAS JIMTEPATYPA:
1. 539.2 K45 Beenenue B ¢pusuky tBepaoro tena : , Kurrens Y., M.: MenuaCrap, 2006

2. 538.9 b87 KBa3nuactuiibl B pU3MKe KOHICHCUPOBAHHOTO cocTosiHUA : , KynpOaunnckuit B.A.,
bpauar H.b., Mocksa: ®usmatiut, 2016



3. DU K 89 MarepuanoBeneHre: MOHOKPUCTAJUTMYECKHUE KapOIPOUHbIC HUKEJIEBBIE CTUIABHI | YIeOHOE
nocobue s By30B, Ky3znenos B. I1. [u ap.], Mocksa: IOpaiit, 2022

4. DU A47 HelitpoHHbIE METOBI B (PU3HKE KOHACHCUPOBAHHOTO COCTOSHUS : y4eOHOE MOCcOOue st
By30B, MenymenkoB A.Il., Anekcees I1.A., Mocksa: HUAY MU®DU, 2012

5. 621.3 C49 OcHOBBI MaTEPHAIOBEICHUS U TEXHOJIOTHH ITOJYIIPOBOJIHHUKOB : Y4eb. mocodue st
BY30B, Cityunnckas .A., Mocksa: MUO®U, 2002

6. 539.1 U 85 PacimmdpoBKa KpUCTAIUTMIECKON CTPYKTYPBl MaTepralia 1o AuGpakiiuOHHOMY CIIEKTPY
MeroaoM Putsensaa : Jlaboparopnas padora, Kpeimckas O.A., Ilepnosuy FO.A., McaeakoBa M.I'.,
Mocksa: HUSY MUDU, 2019

7.539.2 195 ®usuka tBepa0rO TENa : yued. mocodue s TexH. yH-ToB, ['ypeBuu A.I'., CI16: Heckuii
muanekt; bXB-Ilerepoypr, 2004

8.539.2 A98 ®dusuka tBepaoro tena T.1 , Amkpodt H. , M.: Mup, 1979
9.539.2 A98 duszuka tBepaoro tena T.2 , Amkpodt H. , M.: Mup, 1979

10. DU P 15 DnekTpoTexHUYECKOE MaTepuaaoBeieHue : yaeonoe mocobue, Paguenko M. B., Cankr-
[TerepOypr: Jlans, 2022

I[TPOT'PAMMHOE OBECITIEYEHHUE:

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

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

LMS 1 MIHTEPHET-PECVYPCEHI:

1. caiit xadeapsr Ne70 HUAY MUDU (http://kaf70.mephi.ru/)

2. caiit Amepukanckoro ¢usndeckoro obmiectsa (http://www.aps.org)
https://online.mephi.ru/

http://library.mephi.ru/

9. MATEPHAJIbHO-TEXHUYECKOE OBECIIEYEHUE YUYEBHOM
JUCHUITVINHBI

CriennanbHOE MaTepualbHO-TEXHUYECKOE 0OecriedeHre He Tpedyercs

10. YYEBHO-METOAUYECKHUE PEKOMEHJAIIUU UIA CTYAEHTOB

[Ipy wu3yueHun Kypca HEOOXOIUMO TBEPJO YCBOUTH COBPEMEHHbIE NIPEJICTABICHUS O
KPUCTAJUTMYECKUX CTPYKTypax, O METOJaX HMX JIKCIEPUMEHTATIBHOTO OmpeneieHus, o (GOHOHHOW M
AJIEKTPOHHON MOJICUCTEMaX TBEPAOro Tena, O Kiaccupukauuu TBepabix Ten. CreayeT H3yddTh
OCHOBHBIE METO/Ibl OIpeesieH!s] (POHOHHOTO CMEKTpa, IUIOTHOCTH (POHOHHBIX cocTosHuM. [ToHnMaTh
3HadyeHue Qaxtopa Jlebas-Bamnepa B amrmummryne paccesHus. Mmers mpencraBieHue o gedexrax



CTPYKTYpBI, OO0 »JJEMEHTAapHBIX BO30YXICHUSAX. 3HATh OCOOCHHOCTH WOHHON CBSI3U, pacyeTa
MOCTOSIHHOW MazenyHra.

HeoOxonnMo yMmeTh OLIEHMBAaTh XapaKTEpHbIE IapaMeTpbl pa3IUYHbIX IIOJCHUCTEM B
KOH/ICHCUPOBAHHOU (Daze, yMETh OpUEHTHPOBATHCS B MHOT000pa3uu (pU3NUECKUX SBICHUN TBEPIOTO
COCTOSIHUSI. 3HATh OCOOCHHOCTH DJEKTPOHHOW TMOJCHUCTEMBI TBEPJAOTO Tena, BHUJA OJOXOBCKOU
BOJIHOBOI (DYHKIIMH, OCOOCHHOCTH 30HHOM CTPYKTYphl M JBUKEHHS OJIOXOBCKOI'O 3JIEKTPOHA BO
BHEUIHUX TMOJSAX. YMETh OOBSICHUTH pa3inyhe MeTala U JUDJIEKTpUKa, MOolIyMeTalla |
MOJIYIPOBOJIHUKA. PaccuuThiBaTh CTATUCTHKY JJEKTPOHOB U JABIPOK, IIOHMMAaTh 3HAYECHUE
3¢ (deKTUBHOH Macchl JUIsl IUHAMUKH HOCUTeNeH 3apsiia. 3HaTh OCHOBHBIE METOJBI OIpeAeNCHUs
KOHIICHTPAallUM HOCHUTEJIeW M 3HaKa UX 3apsga, METOAbl pacdyeTa 30HHOW CTPYKTYpBI, IPUMECHBIX
COCTOSIHUM.

He6XOI[I/IMO BJIaACTb COBPCMCHHBIMH TCOPCTUYCCKUMU IPCACTABICHUAMU IIPpU OINHUCAHUU
B3aHMOﬂCI>'ICTBHﬁ dTOMOB H JJICKTPOHHBIX 060HO‘-I€K B KpUCTAJLUIC, O TCEPMOJUHAMHUYCCKUX,
ONTUYECKUX, MATHUTHBIX U 3JEKTPO(U3MUECKUX CBOWCTBAX TBEPABIX TN, a TAKXKE MPEICTaBIATh
OCHOBHBIE PE30HAHCHO-MAarHUTHBIC U APYTUE SKCIEPUMEHTATbHBIE METO/IBI.

11.  VYEBHO-METOJIMYECKHUE PEKOMEHIALIUU JJISI IPENOJABATEJEN

HeoOxoauMo faaTh CTyA€HTaM OCHOBHBIE MpEACTaBICHHS 00 SJIEKTPOHHOM U (HOHOHHOM
MoJICUCTEMaXxX TBEPJOTO Tela.

Kypc omumpaercs Ha Marepuan CIEAYIOMIMX AWCHUIUIAH, YUTAEMBIX CTYACHTaM (HU3UKO-
MAaTEMATHYCCKUX CHGIII/IaJII)HOCTef/'II ypaBHeHI/IFI MaTeMaTHHeCKOfI (1)I/ISI/IKI/I, KBaHTOBasis MCXaHHKa,
MaKpOAJIEKTPOJIMHAMKKA, TEOpUS BEPOSATHOCTEH, CTaTHUCTHYecKas (u3umka u tepMmoauHamuka. Jlms
YCIIEUTHOTO OCBOCHMSI JTUCHUIUIMHBI HEOOXOAMMBI 3HAaHUS MO KypcaM oOmieil Qusuku u
YHHUBEPCUTETCKOMY KypCy MateMaTtuku. HeoOXoaumo mpoBepuTh yMeHHE padoTaTh C ONepaTopamH,
3HaTh JauddepeHaIbHOe U WHTETPAIIbHOE HWCYMCICHUE, TEH30pPHBIM M BEKTOPHBIM aHalu3,
CTaTUCTUKY M TEPMOAMHAMUKY, JJIEKTPHUUECTBO U MAarHeTU3M, B TOM UHCJIE€ B MaTEPUAIBbHBIX CPElax.
Heo0OxomuMo, 4TOOBI CTYA€HTHI OPUEHTHPOBAIIMCH B 33/1a4aX KBAHTOBOM MEXaHUKH M CTaTUCTHYECKON
(1)I/ISI/IKI/I, OCHOBHBIC KBAHTOBBIC U KIIACCUYCCKUEC pacnpe):[eneHm[, 3JICMCHTBI KBaHTOBOﬁ CTAaTUCTUKMU. B
MPOIIECCEe OCBOSHUS MaTepurasa CJIeyeT 1aTb OCHOBHBIE MPEICTABIEHUS 00 SJIEKTPOHHON 1 (POHOHHOM
MOJICUCTEMaX TBEPJAOro Tela, O KiacCU(pUKAIIUH MEKATOMHBIX CBSI3€H, ClIaralomux KOHIECUPOBAHHOE
COCTOSIHHE, O Pa3JIUYHBIX METOJAaX JKCIIEPUMEHTAILHOTO HCCIeAoBaHUsl ATUX mojcucteM. Cremyet
paccka3aTh 00 OCHOBHBIX OOIICTIPUHSATHIX TEOPETUUYECKHUX MPEACTABICHUAX O (PU3MUECKUX Tpolieccax
B TBEPJABIX TejaX, 00 OTIWYHMHU TBEPAOTO COCTOSHHUS OT APYTMX arperaTHbIX COCTOSHUUN BEIIEeCTBA.
Heo0OxomuMo HayuuTh MOHATHIO O AallbHEM M OMIDKHEM Mmopsiake, o aedekTax KpUCTALTHYeCKOu
CTPYKTYPBl, O KHHETUYECKUX U TEPMOAMHAMUYECKHUX CBOWCTBAX M MOJIETSAX, OMHUCHIBAIOIIUX 3TH
CBOMCTBA.
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