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MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EIPA ®MN3UKHN TBEPOI'O TEJIA U HAHOCUCTEM
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PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

METO/IbI PEIIIEHUA 3AJJAY OU3NKM KOHAEHCHUPOBAHHOI'O COCTOAHUA

BEILIECTBA
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AHHOTALMS

Kypc sBnsercss ogHUM M3 LEHTPaJIbHBIX B OOYYEHHHU CTyJIEHTOB. B Xxone oOydeHust naroTcs
COBPEMEHHBIE IPEJCTABICHUS O KOHACHCUPOBAHHOM COCTOSIHUM BELIECTBA, TEOPETUYECKHE MOJEIU
SIBJICHHIA, METOIBI MCCIIEIOBAaHMS, MPUMEHEHHE TBEPIOTENBHBIX Y(PPEKTOB B OCHOBHBIX METO/AAX H
JTOCTUKEHHSIX IKCIIEPUMEHTATbHON (DU3UKH.

1. IEJIA Y 3ATIAYA OCBOEHMS YYEFHOM JIUCIIUTLIIAHBI

VY4ebHble 3a7auM Kypca — IOKa3aTb MHOrooOpasue (U3MYECKUX SIBICHHH, MPOTEKaroIluX B
KOH/ICHCUPOBAaHHOM (pa3e BemiecTBa. HayunTh olLleHMBaTh XapaKTepHbIE 3HEPruM, JUIMHBI, BpEMEHa
penakcany pazIUyuHbIX (U3NYECKUX B3aUMOJEHCTBHI B BEIIECTBE, NMO3HAKOMHUTH C OCHOBHBIMH
MOJICUCTEMaMH  KPUCTAJUIMYECKOTO COCTOSIHUSI — pemeTrkoid bpase, (OHOHHON M 3IEKTPOHHOU
noAcucTeMamMu. JlaTb OPUEHTALMIO B PA3JIMYHBIX HYKCIIEPUMEHTAIBHBIX METOIUKAX U TEOPETUYECKHUX
OIMCAHUAX, UCCIETYOIIMX TBEPIOE TENIO.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

JlucuuniauHa 4yuTaercs Ha crapmmx KypcaxX. OKujaercs, 4TO CTYIEHT YK€ OCBOMII KYpChI
obmeit ¢puszuku, Beicied matemaTuku, TOKII, n3yunn wim Havan u3ydyeHue KBAHTOBOW MEXaHHUKHU U
CTaTHUCTUYECKOU (PU3UKHU.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI
OBYYEHUA

VYHuBepcanbHble H(1iIK) o0menpodeccunoHanbHbIE KOMITETEHIIUN

| KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIINN | KO)I W HAMMCHOBAHUC MHAUKATOpA JOCTHXKCHUS KOMIICTCHIIUN

[IpodeccnonanbHbie KOMIETEHIIMA B COOTBECTBUM C 3ajjadaMud W OOBeKTaMu (00iacTsMu
3HaHUI) TPOPECCUOHATHLHOMN 1A TETbHOCTH:

Pazpabotka na3epHbIX 1
OTNITUYECKUX
TEXHOJIOTHIT, aHAJIN3
NIOCTaBJICHHOM 33714
HCCIIE0BAaHUN B
obnactu (POTOHHWKHU U
ONTOMH(OPMATHKH;
IKCIICPUMEHTAJIbHBIC

JlazepHbie
TEXHOJIOTHH,
AJIEMEHTHI B COCTaBE
JIa3epHBIX CUCTEM,
OIITUYCCKUC
MaTepuaibl U
JieTan,

T paKIMOHHbIE

cranaaprt-IIC, ananu3
OIIbITA)

HaquO—HCCHCHOBaTCHbCKOﬁ

IIK-1 [1] - cnocoben k
aHaJIU3y MMOCTaBJICHHOM
3a/1a4M UCCIIEA0BAHUM B
obsactu (POTOHUKHU U
ONTOMH(OPMATHKH

OcHosanue:
[TpodeccnonanbHBIN

3apaua OO0beKT Win Koa n naumenoBanue Koa n naumenoBanue

npodeccuoHaIbLHOM 00J1aCTh 3HAHUS npodeccuoHaIbLHOM HHIHKATOPA

aesiteabHocT (3I1]1) KOMIIeTCHIIMH; JOCTHKEHUSA
OcHoBaHue npodeccuoHaIbLHOM
(mpodeccHOHANBHBIN KOMIIeTEHIIUH

3-T1IK-1[1] - 3nate
COBPEMEHHOE
COCTOSIHUE Pa3BUTHUS
(hOTOHMKHU U
ONTOMH(OPMATHKH ;
V-IIK-1[1] - ymeTs
aHATM3UPOBATh
UCXOJHBIE TPeOOBaHUS




HCCIIEJOBaHUs B
o0iactu (POTOHUKH U
ONTONH(POPMATUKH
HOBBIX SIBJICHUM,
MaTepuasioB, CHCTEM U
YCTPOWCTB

Pa3paboTka nazepHbIX U
ONTHYECKHUX
TEXHOJIOTH; aHAJIN3
MMOCTAaBJICHHOM 3aJ1a4n
HUCCIEOBAHUN B
obnactu (OTOHHUKHU U
ONTONH(GOPMATHUKY;
AKCTIEPUMEHTAJIbHBIE
HCCIICIOBaHUS B
obnactu (POTOHHUKHU U
OoNnTOMH(GOPMATUKU
HOBBIX SIBJICHUM,
MaTepHuasoB, CUCTEM H
YCTPOWCTB

4. BOCIIMTATEJIbHBINA IOTEHIIAAJI JUCHUATLJIAHBI

ONTUYECKHUE
3JIEMEHTHI,
roJIOrpaMMBbl

JlazepHblie
TEXHOJIOTUH,
AIIEMEHTHI B COCTABE
JIa3epHBIX CUCTEM,
ONTUYECKUE
MaTepuaibl U
JieTany,

TG paKMOHHbIE
ONTUYECKUE
AIIEMEHTHI,
rOJI0rPaMMBbl

crangapt: 29.004

ITIK-3 [1] - cocoben k
HaJlaJKe, HaCTPOMKE,
FOCTUPOBKE M OMBITHOM
IpOBepKe NpUOOpPOB U
CUCTEM

OcHosanue:
[IpodeccrnonanbpHbIM
cranzaapt: 29.004

NP PELLIECHUH 3a/1a4 B
obnactu (POTOHHUKHU U
ONTONH(POPMATUKU
MIPOBOJIUTH TTOUCK
HayYHOTEXHUYECKON
nH(pOopMaLU IO TeEME
pelraemMoi 3a1auu
YTOYHSTH U
KOPPEKTUPOBATh
TpeOOBaHUS K
pelaeMoi 3agaye B
obnactu (POTOHHUKHU U
ONTONH(POPMATHUKH ;
B-TIK-1[1] - Bmanmets
HaBbIKAMU aHaJIN3a
MPOCTHIX
HCCIIEI0BATENbCKUX
3aj1a4 B 00sacTu
(hoTOHUKH U
ONTOMH(POPMATUKU
3-1IK-3[1] - 3HaTh
OCHOBBI TEOpUU
HU3MEPEHUI OCHOBBI
paboThI ¢
U3MEPUTEIILHOU
arrnaparypoil OCHOBBI
ONTUKO(PU3NIECKHIX
W3MEPEHU; ;
V-IIK-3[1] - YmeTh
10JIb30BATHCS
OCHOBHBIMH
W3MEPUTEIILHBIMU U
CEPBUCHBIMU
npudopamu
FOCTUPOBATH
ONTUYECKUE YCTAaHOBKU

;
B-TIK-3[1] - Bnanets
MEeTOoAaMu U pUueMamMu
HaJIaJIKh, HACTPOMKH,
FOCTUPOBKH U OIBITHOM
MIPOBEPKU PUOOPOB U
CUCTEM

Hamnpasnenus/nenu
BOCIIUTAHHUS
[IpodeccrnonanpHOE
BOCIIUTAHUE

3amaun BocriuTaHus (KON)

Co3znanue yCcioBHi,

obecneynBaromux, GopMHUPOBAHNE
HAyYHOTO MUPOBO33PEHMUSI, KYIbTYPbI
IIOMCKa HECTAHIAPTHBIX HAyYHO-

BocnuraTenbHBIN TOTEHITAAT
JMCILIUTUIMH

1. Ucnonp3oBanue
BOCIIUTATEIILHOTO ITOTEHIIMAJIA
IUCtUIIuH/ipakTuk «Hay4ano-
HCCea0BaTelIbcKas padboTay,




[IpodeccuonanbHoe
BOCIIUTaHHE

TEXHUYECKUX/TIPAKTHUECKUX PELICHUH,
KPUTHYECKOI'O0 OTHOIICHHUS K
HCCIIEA0BAHMAM JDKEHAYyYHOI'O TOJIKA
(B19)

Coznanue ycioBui,
obecrieunBarOMuX, GOPMHUPOBAHUE
TBOPYECKOTO
WH)XEHEPHOTO/TIPO(heCCHOHAIBHOTO
MBIIIJICHUS, HABBIKOB OpraHU3aluu
KOJUIEKTUBHOU ITPOEKTHOU
nestenpHoCTH (B22)

«IIpoekTHas mpakTUKay,
«HayuHb1i1 cemunap» 1uis:

- (hopMupoOBaHMS TOHUMAHHS
OCHOBHBIX ITPUHIIUIIOB U
Croco0OB HAyYHOT'O TTO3HAHUS
MUpa, pa3BUTHUS
UCCIIEIOBATENBCKUX Ka4eCTB
CTYJIEHTOB ITOCPEJCTBOM UX
BOBJICUEHUS B
UCCIIEIOBATENLCKHUE TPOEKTHI 110
00J1aCTsIM HayUHBIX
uccaenosanuil. 2.Mcrnons3zoBanne
BOCIIMTATEIBHOTO NIOTEHIIMATIA
nucturiuH "VicTopust Hayku U
unxenepun', "Kpurnueckoe
MBIIIJIEHHE U OCHOBBI HAy4YHOI
KOMMYyHuKanuu'", "Benenue B
cnernuanbHocTs", "Hayuno-
ucclieoBaTenscKas padbora”,
"Hayunblil cemunap" mis:

- (hopMupoBaHHs CIOCOOHOCTH
OTJIENATh HACTOSIUE HayYHbIE
UCCIJIEIOBAHMsI OT JDKEHAYYHBIX
MOCPEACTBOM IIPOBEJECHUS CO
CTYyJIEHTaMH 3aHATHH 1
peryJsipHbIX Oece,

- (hopMupoOBaHUS KPUTHUYECKOTO
MBILUIEHUS], YMEHUS
paccMaTpuBaTh pa3InyHbIe
HCCIIE0BAHUS C DKCIIEPTHOU
MO3ULUH ITOCPEICTBOM
00CyXJIeHUS CO CTyJIEHTaMH1
COBPEMEHHBIX UCCIIEJOBAHNN,
HCTOPUYECKHUX MPEITOCHUIOK
MIOSIBJICHUS TEX WJIM UHBIX
OTKPBITHIA U TEOPHIA.
1.Ucnonb3oBanne
BOCIIUTATEIBHOTO MOTEHIIMAJIA
JUCLUIUIMH IpOQecCHOHaIbHOTO
MOJYJISL JUIsl pa3BUTHSI HABBIKOB
KOMMYHUKAIMH, KOMaHIHON
paboThI U TUIEPCTBA,
TBOPYECKOI'0 HHKEHEPHOT'O
MBILIEHUS], CTPEMIICHUS
CJIeZI0BaTh B MPO(ecCHOHANBHOM
JIeSITEIIbHOCTH HOPMaM
MOBEJICHUS, 00ECTIEYMBAIOIIUM
HPaBCTBEHHBIN XapaKTep
TPYAOBOM JESATEIbHOCTH U
HECJTy>kKeOHOTO TTOBEACHMUS,
OTBETCTBEHHOCTH 3a IPUHSATHIE
pelIeHus yepe3 MOAr0TOBKY




IPYMIOBBIX KYPCOBBIX PaboT u
MPAKTUYECKUX 3aJaHUM,
pelieHue KelcoB, MPOX0XKICHHUE
IIpakTUK 1 noaroroBky BKP.
2.Mcnonb3oBaHue
BOCITUTATEILHOTO TIOTCHITHAJIA
JTUCITUILIAH TPO(ECCUOHATEHOTO
MOAYJIS JUIst: - (DOPMUPOBAHUS
MIPOU3BOJCTBEHHOIO
KOJUIEKTUBHU3MA B XO/Ie
COBMECTHOTI'O PELICHUS KaK
MOJICJIBHBIX, TAK U TIPAKTHIECKUX
3a/1a4, a TaKXKe MyTeM
MOAKPETUICHHE PalliOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aUMOJICVCTBUS B TPOEKTHOM
JIeATETbHOCTH SMOLIMOHATILHBIM
s dexTom ycremHoro
B3aUMOJICHCTBUS, OLLYIICHUEM
pocta o6miei 3ppekTuBHOCTH
P pACTIPECICHUHN IPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
1 HYMOIIMOHAJILHBIMU CBONCTBAMH
YJICHOB MPOEKTHOM I'PYyMIIbL.

S. CTPYKTYPA U COJEPKAHUE YYEBHOMN JUCIUATLINHBI

Paznensl yueOHOM TUCIUIUIMHBL, X 00BbEM, CPOKH U3y4EHUS U (POPMBI KOHTPOJIS:
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B-
I1K-3

2 Yacts 2

9-15 | 0/7/0 25

KH1-15

3-I1K-

V-
IIK-1,
B-
IIK-1,
3-I1K-

V-
I1K-3,
B-
I1K-3

Hmoeo 3a 6 Cemecmp

0/15/0 50

KonTpoabnbie
Meponpusituss 3a 6
Cemectp

50

V-
TK-3,
B-
TK-3

* — COKpallleHHOe HauMEeHOBaHKe (POPMBI KOHTPOJIS
** _ cymMMa MakCHMAalbHBIX 0allIoB J0JDKHA ObITh paBHa 100 3a ceMecTp, BKIOYas 3a4eT U

(unn) sK3aMeH

CoxpalieHre HaMMEHOBAaHUH (JOPM TEKYIIEro KOHTPOJIS U aTTECTAIlUN Pa3ZeyoB:

0O603na | IloiHOe HANMEHOBaHHE
YyeHue
KH KonTposib 1o uroram
3 3auer
KAJIEHJIAPHBIN IVIAH
Henean | Tembl 3ansaTuii / Conep:kanue Jlek., | [Ip./cem. | Jlao.,
H qac. , Jac. qac.
6 Cemecmp 0 15 0
1-8 Yactp 1 0 8 0
1-2 Tema 1. Kpucraniudeckue CTpyKTypbI Bcero ay1tuTopHbIX 4acoB
TBepnas daza BemectBa. Koppensimonnas GyHKIHS.. 0 | 2 | 0
OcHoBHbIE onpefenenus, peuietka bpase, anementapHas Ounaita
s4eiika, MPUMHUTUBHAS s4elKa, siueiika Burnepa-3eitua, 0 0 0

6a3ucHeie BekTopbl. Ocu cummeTrpuu. [IpocTpancTBEHHbIE
IpyIIbl, OCU UHBEPCUH, Kiaccudukaius peuetok. [Ipumepsl




OLK u I'lTK pemieTok, KOOpJHMHALMOHHBIE CHEPHI,
koa(durmenT 3anonHeHus. CI0KHbIE MHOTOATOMHBIE

CTPYKTYPBL.

3-4 Tema 2. O0paTHas peumieTka u ycjaoBue 1udpaxkunu Bcero ayiutopHbIx 4acoB
Onpenenenue, 6a3uCHBIC BEKTOPHI, 00BEM, aTOMHAs 0 |2 [0
IJI0CKOCTh, UHAEKCH Musuiepa. Y cinoBue qudpakium. Omnnaiin
[TocTpoenue DBanbaa, bpustosna. OCHOBHBIE METOIbI 0 0 0
oTpeeNeHUs] KPUCTAJUIMYECKUX CTPYKTYP U3 PEHTI€HOBCKOTO
paccesinus (Jlay», kauanuii, [le6aii-1llepep). Jlaysarpammer u
nebaerpaMMBl.

5-6 Tema 3. Tunbl XUMHYECKHX CBsI3eil B TBEPABIX TeJaxX. Bcero ayIuTOpHBIX 4acoB
Kiaccudukanust TBEpIbIX TEJ MO TUITY CBsA3eil. Monekysapabie | 0 | 2 | 0
KPUCTAILJIBI, UX OCHOBHBIC (pr3mdueckue cBoicTBa. [loTeHnman | Oumaiin
Jlennapna-/IxoHca, KOre3nOHHAs SHEPTUS, MOIYJIh 0 0 0
BCECTOPOHHETO CKaTusl, KOA(PUIMEHT JINHEHHOTO
pacmupenusi. VoHHbIE KPUCTAJUIbI, UX OCHOBHBIE (hU3HUYECKUE
ceoricTa. [lorennman bopHa-Maliepa, moCcTOsIHHAA
MapenyHra, MOJyJib BCECTOPOHHETO cxkaths. KoBaneHTHbIE U
MOJTYTIPOBOTHUKOBBIE KPUCTAILIBI, UX OCHOBHBIC (PU3NYECKHE
cBoiicTBa. O030p METAIITNYECKHE KPUCTAIIIOB, UX OCHOBHBIX
¢usnueckux cBoiicTB. Kprcramisl ¢ BOTZOPOAHOM CBA3BIO,

KBAHTOBbIE KPUCTAJLIBL.

7-8 Tema 4. [lepexkThbl B KpUCTAJLIAX. Bcero aynutopHbIX 4acoB
®ononsl. Jledexts mo [loTTkn, mo @penkento. F — meHTpHI. 0 | 2 | 0
JleexTol B nOHHBIX KpucTaimiax. ucnokanuu. [Tonsponsr n Owuiaiin
HKCUTOHBI. 0 0 0

9-15 Yacts 2 0 7 0

9-10 Tema 5. ®OHOHBI — K0JI€0AHUS KPUCTALINYECKOI Bcero ayiuTOpHbIX 4acoB
peleTKu. 0 | 2 | 0
["apmoHMueckoe MpUOIMKEHNE IS SHEPTHUH KPUCTAJLIA. Omnutaiin
Crnextpsl poHOHOB. OCHOBHBIE CBOWCTBA (POHOHHBIX MOJI. 0 0 0
OnTHueckue, akyCTHUECKHE BETBHU, Nossipu3anust. OCHOBHBIE
CUMMETpUIHBIE HAIIPABIICHUS TPEXMEPHOTO KpHUCTala.

Pacuets! ponoHHBIX MOJ. [lonepeunsie, MPOOILHBIE BETBU
konebanuii. CriocoObl onpeseneHuss GOHOHHBIX CTIEKTPOB U3
HEUTPOHHOIO paccessHust. MeTo MOCTOSHHOTO IIEPENAHHOTO
HMMITYJIbCa, MOCTOSIHHOM NepeJaHHON SHEPTHUH.
B3anMozeincTBue ¢ 3JIeKTpOMarHuTHOM BOJIHOM. PaccesiHue
bpwutiosna, Pamana.

11-12 | Tema 6. Tenji0eMKOCTh KPUCTAVINYECKOH pPelIeTKH. Bcero ayiuTopHbIX 4acoB
Mopenu le6as n DMHIITEiHA 0 |2 [0
Mopenu [lebas m DUHIITEHHA 11 KoJIeOaHUH OHuJaiin
KpucTaJmmueckon pemetku. Kiaccuyeckass mozens 0 0 0
TEIUIOEMKOCTH. TerI0eMKOCTb U CIIOCOOBI €€ OTpE/IEeICHuSI.

TemnepatypHasi 3aBUCUMOCTb. DOHOHHAS MIIOTHOCTh
cocrosiHuii. [lebaeBckoe nmpudmmkenue. OcobeHHocTn Ban-
XoBa. DKCnepuMeHTaIbHOE olpeaesieHne (POHOHHOM
IJIOTHOCTU COCTOSIHHIM.
13 Tema 7. AHTapMOHHYeCKHE SIBJICHUS. Bcero ayutopHbIx 4acoB

Pemerounas TeniaonpoBOAHOCTh KPUCTAILIOB. TeMneparypHast
3aBucUMOCTh. [Iporiecch mepedpoca. TemnoBoe pacmupeHue.
[Tapamerpsl I pronaiizena.

0 |1 |0
Oumnaiin
0 |0 |0




14 -15

Tema 8. AMniIMTY 12 paccestHus.

B3anmopeiicTBre M3Ny4eHus ¢ NEPUOINYECKU
PacrnoI0KEHHBIMU B IPOCTPAHCTBE LIEHTPAMU PACCESHUS.
ATOMHBIH, CTYKTYpHBIH opM-hakTopsl. Biusiaue
pasynopsinouenus. @akrop Jlebas-Bamnepa. TemneparypHas
3aBUCUMOCTh. BiusiHue reoMeTpuu.

Bcero ayiuTopHbIX 4acoB

0 |2 |0
Ouaiia
0 0 0

CokpailieHHbIe HAUMEHOBAHUSI OHJIAMH OIIIIHIA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHue

2K DJIEeKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuaisl

AM AyJiMo-MaTepualibl

[Ip3 [Ipe3enTaumu

T Tectbl

5CM OJIeKTPOHHBIE CIIPaBOYHBIE MAaTEPUAIIbI
ncC WNHTEepaKkTUBHBIN CAUT

TEMBI ITPAKTUYECKUX 3AHATUN

Henean

Tembl 3ansTuii / Conepxxanue

6 Cemecmp

Tema 1. @a3oBasi fuarpaMmma 0JHOKOMIIOHEHTHOI' 0
BelllecTBa

da30B0O€ paBHOBECHE, arperaTHbIe COCTOSHUS U aJFIOTPOITHBIE
¢azbl. KpuBbie BO3TOHKU-CYOIMMAIINHY, TUIABIICHUS -
3aTBEpJEBAHUs, KUTICHUSI-KOHJAEH AU, TpoiiHast Touka.
Kputuueckoe coctosinue. [Ipumep hazoBoii auarpammsl
npoctoro Merayuia. @azoBas nuarpamma renus. Kpucrawisl u
amMop(HBIC BELIECTBA, KUAKOCTH, Ta3bl, )KUIKUE KPUCTAILIHL.
MeTo/1p1 BEIpAIIUBAaHUSI KPUCTAJIIIOB: CIIOHTAHHAS
KpUCTAJUIM3aLlKs, BHITATUBAHUE U3 PACILIABA,
TUJIPOTEPMAJIbHBIN CUHTE3, JIEKTPOXUMHUYECKOE OCAKICHUE,
30HHAasI IJIABKA.

Tema 2. AToM Kak 0CHOBA TBEPAOI0 TeJia.

CrpoeHnue aTtoma: pa3mep sA1pa, BHyTPEHHUE U BHELTHSA
000JI0UKH, painyC aToMa, paJlyCc MOHA, KOBAJICHTHBIN pajnyc.
[ToreHman noHU3aIMK, Kpail MOTJIOIIECHUS,
XapaKTEPUCTUYECKOE U3IIYYEHUE, POCT IHEPTUU BHYTPEHHUX
AJIEKTPOHHBIX 000JIOUEK C YBEIMYCHUEM aTOMHOI'O HOMEpa.
KonuyecTBo wactuil B TBep1oM Teie, 3hHEKTUBHOCTH
CTaTUCTUYECKOT0 yCpeTHeHHs nmporieccoB. O0Iee BrIpaKeHHe
JUIS1 SHEPTUU KPUCTAJUIA U €€ pa3JelIeHUe Ha SHEPTUI0
PELIETKH U SHEPTHUIO AIIEKTPOHHOH cuctembl. [Ipubmmwkenue,
HCIIOJIB3YEMBIE JIUISl OMMCAHUS ITUX SHEPTHM U
B3aUMOJICYCTBUS PELIETKH C DJIEKTPOHHOM CUCTEMOM.
Konneniys KkBa3uyacTHI] WU 3JIEMEHTAPHBIX BO30YKICHHIMA.

Tema 3. TpancaAUMOHHASI MHBAPDHAHTHOCTHh KaK OCHOBA
ONHCAHUS CBOMCTB TBEPABIX TeJl




Kpucrannuueckas ctpykrypa: pemierka u 6asuc. [IpocTsie u
CJIOXKHBIE CTPYKTYpBl. OCHOBHBIE THUIIBI CTPYKTYP
OJIHOKOMITOHEHTHBIX BEILECTB (aHAJIN3 CTPYKTYPHI 2JIEMEHTOB
nepuoanueckor Tadbmmipl): 1K, OLK, I'IIK, I'TTY, ctpykTypa
anMasa. [locTpoeHne nX MPUMUTUBHBIX SYEEK, pacueT
KOOPJMHALIMOHHBIX YHCET U PaZlyCOB IIEPBOU
KoopauHaMoHHO# cdepsl. [TocTpoenue sueiiku Burnepa-
3eritua Ha npumepe OLIK cTpyKTypBI.

Tema 4. O0paTHas pemierka.

[TapameTpsl pemIeTKH U MEKATOMHBIE PACCTOSIHUS.
Omnpenenenre IIOTHOCTU BELIECTBA 10 TapaMeTpaM
AJIEMEHTAPHOU STYEHKH. ATOMHBIE TUIOCKOCTH U HAIPaBJICHUS
KpUCTAJIIIMYECKOH pemeTku. CeMeicTBa U CUCTEMBI
IIJIOCKOCTEM, SKBUBAJICHTHBIE HaNpaBiieHUs. [ 1aBHbIE
HarpaBJIeHus B KyOnueckux pemerkax. OOpaTHas pemeTka
KaK CJIEICTBHE TPAHCISLMOHHON NHBAPUAHTHOCTH
KPUCTAJIIIMYECKON CTPYKTYpbl. OCHOBHBIE COOTHOLIEHMUS,
CBSI3BIBAIOIIME TTAPAMETPHI IPSIMOM M OOPAaTHOMN PEIIETOK.
CBsi3b BEKTOPOB 00OpPATHOM PEHIETKH C ATOMHBIMU
IJIOCKOCTSIMU: TOCTPOEHUE IIIIOCKOCTH 1O MHAEKCcaM Muiepa
1 HaXO0>KJIeHUE UHJIeKCOB Muiepa mi10CcKOCTH, MPOXOoaALIeit
yepe3 3aJJaHHbIe Y3JIbl peleTKH. CBA3b MEXIIIIOCKOCTHOTO
paccTOsIHUSA C JUTMHOM BEKTOpa OOpaTHOM peIIeTKH.
BripaxkeHne MEXIUIOCKOCTHBIX PACCTOSTHUN KyOHU4YeCKOi
pELIETKH Yepe3 UHAEKChl Muiuiepa.

Tema 5. [IndpakuuoHHbie MeTOAbI H3yYEeHUSA
KPUCTAIHYECKOH CTPYKTYPbI

PeHTreHocTpyKTypHBIM aHaIN3, HEUTPOHHBIE UCCIICIOBAHUS
MarHUTHBIX BEHIECTB, TUPPAKIUS MEIJICHHBIX JIEKTPOHOB B
TOHKHUX cJ10aX. OlleHKa SHEePTruu UCTOIb3yeMOro
PEHTI€HOBCKOT'O U3JIyYCHUS, HEUTPOHOB U 3JIEKTPOHOB.
MeTo/1p1 OJTy4eHNs. PEHTTEHOBCKOTO U3ITyUYeHHUs: TOPMO3HOE,
XapaKTEPUCTHUECKOE U CUHXPOTPOHHOE u3inydeHue. Gopmyna
bparra-®yneda. [Ipumenenune metona Jlays miis onpeneneHus
TUIA CUMMETPUU KPUCTAJUTMYECKON CTPYKTYpPbl OCHOBHBIX
HanpaBjieHUH kpucTauia. [[oponmkoBbiii METOA ONpeeTIeHUs
MapaMeTpoOB KPUCTALTNYECKON CTPYKTYpbl. OCHOBHBIE
(bakTopbl, ONpeIeNSIONINe HHTEHCUBHOCTD U YITUPEHUE
TU(GPAKITUOHHBIX TUKOB, CTATUYECKUE U TMHAMUYECKIE
HCKa)KEHHS PEIIEeTKH. Y CTPOUCTBO nudpakToMeTpa u
OCHOBHBIE MTOTPEUTHOCTH U3MEPEHUS TAPaMETPOB PEIIETKHU.
Omnpenenenve yncna 1u(pakIMOHHBIX TUKOB C TOMOIIBIO
MIOCTPOEHHUs DBajbja.

Tema 6. JHeprus cBsi3U KPUCTAJIIA

[Torenmuan mapHOro B3aUMOCHCTBUS aTOMOB/HOHOB.
Pemerounasi cymMmma u SHEprHsi B3aMMOJICHCTBHSI aTOMa/MOHA ¢
pewerkoil. [1oyioxkeHne paBHOBECUS U MEKATOMHBIE
paccTosiHus. BbIyuciieHne cuil B3auMOJICHCTBUSL aTOMa/HOHA C
pelerkoil. BnusHue naBaeHust Ha MEXKaTOMHbBIE PACCTOSHUS.
Moynb BCECTOPOHHETO CKaThsA. MeToIbl CO3/IaHKs BBICOKOTO
JTABIICHMUS.

11

Tema 7. AHTAapMOHU3M




PasnokeHne noreHIMana B3auMoIeHCTBUS aTOMa/HOHA €
pENIeTKOM BOJIHM3H TOJIOKEHHUST PAaBHOBECHSI. AHTAPMOHH3M U
€ro BIIMSHUE Ha TUHAMUYECKHE U CTATUYECKHUE MapaMEeTPhI
pemeTku. PacueTt koaddunmerTa TMHEHHOTO pacIMpEeHUs U
OLICHKA €ro BEJINYMHBI Ha pUMepe noTeHrana Jlennapaa-
JxoHca. JlunaToMeTpus U perucTpaims CTPYKTYPHBIX
MEPEX0I0B IPU U3MEPEHUU TEMIIEPATYPHOTO MOBEACHUS
Kod(puImeHTa JMHEHHOTO PaCIITUPECHHIS

12

Tema 8. [lepexTnl

DOHTpOMUS PELIETKH U TOYeUHbIEe Je(EKThl B KpUCTAIIaX.
PaBHOBecHbIe KOHIIEHTpaIK aedexToB 1o HloTTku u mo
Openkento. He3aBUCUMOCTB 2HEPTUU TOUCUHOTO JAeeKTa OT
MOJIOKEHUs B uaeansHoM kpuctamie. Jubdysus nepexros.
[leHTpbl OKpACKK B MOHHBIX KpUCTaU1aXx. MexaHu3m
obpaszoBanust u quddy3uu F — eHTpoB.

13

Tema 9. ®oHOHBI

Pasznoskenue rnmoreHyana B3auMOACHCTBUS aTOMa/MOHA C
pEIIeTKOM BOJIHM3H TIOJIOKEHHUST PABHOBECHS: ONTUCAHNE
JIMHAMUKY PEIIETKH B TAPMOHUYECKOM MPHUOINKEHUH.
Oc0OEHHOCTH ONTHYECKUX KOJICOAHWN MOHHBIX KPUCTAJLIOB.
[Tonsipusanus U CpeIHUNM TUTIONBHBIA MOMEHT, UX
3aBUCHUMOCTB OT 4acTOThI, cooTHOIeHue Knazuyca-MocoTTu.
NudpakpacHoe NOTIIONICHHE HOHHBIX KPUCTAJLIIOB.
Cootnomenue Jlunnana-Cokca-Temnepa. Bzaumonaeiictsue
(hOHOHHBIX MO/ KOBAJICHTHBIX KPUCTAJUIOB C
AJIEKTPOMArHUTHBIM M3Jy4yeHHueM. PaMaHOBCKOE U
OpMILTIOIHOBCKOE paccesiHue. TemmneparypHas 3aBUCUMOCTh
aAMIUTATY/]T CTOKCOBOM M aHTUCTOKCOBON KOMIIOHEHT
pamMaHoBcKoro paccesausi. COOTHOIIEHUE BOJTHOBBIX BEKTOPOB
n3IIy4eHuss 1 GOHOHOB. Poib 3JIEKTPOHHBIX MPOIIECCOB B
pPaMaHOBCKOM M OPHILIIFO9HOBCKOM PACCESTHHH.

14

Tema 10. Tepmoaunamuka ¢GoHOHOB

DHeprus KojaebaHui pemeTKH B IPUOITIKEHUN HE3aBUCUMBIX
KJIACCMYECKHUX OCUMIIIATOPOB. TemmepaTypHasi 3aBUCUMOCTD
TEIJIOEMKOCTH KaK TeCT OMUCAaHUs TUHAMUKH pemreTku. Kpax
KJIACCMYECKOT0 OMHUCAaHUs TEIIOEMKOCTH. DHEPrus KojebaHuit
pEIeTKH B MPUOIMKEHUH HE3aBUCUMBIX KBAHTOBBIX
OCLWJUIATOPOB. BhIuncieHne TemMnepaTypHoil 3aBUCUMOCTH
TEIJIOEMKOCTH B MOJICNIA DUHINTEHHA.
BricokoTeMmepaTypHbIil 1 HU3KOTEMIIEpaTyPHBIN PEeIbl.
[Ipumenenue Mmoaenu DUHIITEIHA I ONTUCAHUS
TEIIOEMKOCTH ONTUYECKUX MOJI KoJieOaHui. DHeprust
Konebanuit pemerku B moaenu Jlebas. Ananus mozaenu Jlebas
Ha MpUMepe pacuera TeIIOEMKOCTH HEMOYKH OCIIHIIISITOPOB.
['pannunsbie ycnosus bopua-Kapmana u 4ynciio cocTosiHuil B
3oHe bpuitrosHa. [110THOCTE (hOHOHHBIX COCTOSTHHIA.
Temmneparypa Jle6as Csi3p mapamerpoB mozenu Jlebas ¢
HKCIIEPUMEHTAJILHO U3MEPSEMBIMU XapaKTEPUCTUKAMU
KpucTajlja. . AHFapMOHHU3M U JIMHEWHBIN pocT
BBICOKOTEMIIEPATYPHOI TEIJIOEMKOCTH.

15

Tema 11. AHrapmMoHn3m
CkopocTb 3ByKa. [Ipo10abHBIE U ONIEPEYHBIE MOJIbI 3BYKOBOM




BOJIHBI, 3aBUCUMOCTb CKOPOCTH OT HAINPaBJICHHS B KPUCTAILIE,
CpeaHsis CKOPOCTh. 3aTyXaHHUE 3BYKOBOM BOJIHBI.
TermmonpoBOAHOCTh AUAIEKTPUKOB. TeMnepaTypHas
3aBUCUMOCTH KOd(h(DHUIMEHTA TeTIONPOBOIHOCTH. J[mrHa
cBOOOIHOTO TIpobera GOHOHOB, TEIUIOMPOBOTHOCTh
KPUCTAJIJIOB U CTEKOJI. BeTM4MHBI TEMI0MPOBOJHOCTH
TEIJION30JIITOPOB M candupa.

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

IIpn ocBOEHMM NaHHOW JUCLMIUIMHBI OCHOBHYIO POJIb UTPAIOT ayJUTOPHBIE 3aHATHUS, a TAKXKE
caMoCTOsiTeNIbHAasE pabdoTa CTYJEHTOB, 3aKJIIOYAONIasicss B BBHIMOJIHEHUH JOMAIHEro 3aaHus,
M3yYEHUH NMPOUJICHHOT0 MaTepuania. st Toro 4rodbl MOKa3aTh COBPEMEHHOE (PU3MUYECKOE COCTOSIHUE
(GU3MKN KOHJIEHCUPOBAHHOTO COCTOSIHHSI BEIIECTBA, MPEIYCMOTPEHO IIUPOKOE HCIOIb30BAHUE
COBPEMEHHBIX HAay4YHbIX paboT M MyOJMKalMi MO JaHHOW Teme, mocemieHue jadoparopuit HUAY
MUOU. PexomeHryeTcst MOCEIIEHNE CTYIEHTaMH HAyYHBIX CEMUHApPOB U KOH(EpEeHIHii, B TOM 4ucIe,
npoBoguMbix B HUAY MU®MU, a Takxke B IpyruX MOCKOBCKUX YHUBEPCUTETAX U UHCTUTYTAX.

7. ®OHJ OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO AUCLUILIMHE 00eCIeurBaeT MPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3yabTaToB O00y4yeHHs (KOMIIETEHIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHUITUN TEKYIIETro,
PYOEKHOTO U IPOMEKYTOYHOT'O KOHTPOJIS IO JUCLUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMIICTCHIUSAMH H (OpMaMH KOHTPOJII HX OCBOCHHSA
IIpe/icTaBjIeHa B CIEAYIOLIEH Tabnuie:

Komnerenuus NHaukaTopbl 0CBOCHUA ATTECTAalMOHHOE MEPONpHUsATHE
(KII 1)
IIK-1 3-TIK-1 3, K1-8, KH-15
VY-1IK-1 3, K-8, KU-15
B-TIK-1 3, K-8, KU-15
[1K-3 3-11K-3 3, K-8, KU-15
VY-1IK-3 3, K-8, KU-15
B-TIK-3 3, K1-8, KU-15

HIkanbl oneHKH 00pa30BaTENbHBIX 10CTHKEHNH

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHMAaJILHOr0 Oajlla BKIIOYMTENLHO. MTorosas aTTecranuAa I10 JUCHUIIIMHE OLICHUBACTCA IIO 100-
0aJUTbHOM IIKae W MpeACTaBiIsIeT co00i cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPU BBITIOJTHEHUU
3a/IaHMM B paMKax TEKYIETO U MPOMEXYTOYHOTO KOHTPOJIS.

Hrtorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onuenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OaJUILHOH IIKAJIE ECTS Y4eOHOU JUCITUTIIIMHBI

O11eHKa «OTINYHOY» BBICTABISETCS
90-100 5 — «omauuno» A !

CTYACHTY, €CJIM OH I‘J'IY6OKO 1 IIPOYHO




YCBOWJI IIPOTPAMMHBIN MaTepuall,
KCYEPIBIBAIOIIE, TOCIEI0BATENbHO,
YETKO U JIOTUYECKH CTPOMHO €ro
M3JIaraeT, yMEeeT TECHO yBS3hIBAThH
TEOPUIO C MPAKTUKOM, UCIIONB3YET B
OTBETE MaTepuall MOHOTpapHIECKOM

JINTEPATYPHI.
85-89 B OlLieHKa «XOPOIII0» BBICTABIIAETCS
75-84 C CTYJIEHTY, €CIIH OH TBEPJIO 3HAET

MaTepual, TPaMOTHO U TIO CYIIIECTBY
W3JIaraeT ero, He IOMycKas

D CYILIECTBEHHBIX HETOYHOCTEH B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 O11eHKa «yIOBJIETBOPUTEIBHO

BBICTABJISICTCA CTyZ[eHTy, €CJIM OH UMECT
3HAHUA TOJIBKO OCHOBHOI'O MaTepI/Iana,
R HO HE YCBOHII €T0 JIETAJICH, OIMyCKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJOCTATOYHO IPaBUIIbHBIE
($opMyNIHPOBKY, HAPYILICHUS
HOFH‘ICCKOﬁ IIOCJIICAOBATCIBHOCTHU B
W3JI0’)KEHUH [TPOTPaMMHOT0 MaTepraa.

OreHka «HEyJOBIETBOPUTEIHLHO»
BBICTaBIISICTCS CTYACHTY, KOTOPBII HE
3HAET 3HAYUTEIBbHOU YacTH
MPOTPaMMHOTO MaTeprala, JOMyCKaeT
H 60 2-— F cyiiecTBeHHbIe omnOKu. Kak mpasuio,
1K «HEYO0811eMBEOPUMETLHOY OLICHKA «HEYIOBJICTBOPUTEIILHO
CTaBUTCA CTYJACHTaM, KOTOPBIC HE MOT'YT
MPOAOJKHUTE 00y4eHue Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110

COOTBETCTBYIONIEH AVICIIMILINHE.

8.  YUEBHO-METOJUWYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLUMIIIAHBI

OCHOBHAS JIUTEPATYPA:
1. 53 Y83 KanrtoBas ¢u3uka : ocHOBHbIE 3akOHbI, MockBa: bunom. Jlaboparopus 3nanuit, 2014

2. DU K31 Metoast MonTe-Kapio mis ¢pusndeckux cucteM : yaebnoe mocodue, Mocksa: HUAY
MUDU, 2015

3. OU K31 Metoap! TOUHOI [uaroHaian3anuy B KBaHTOBOM (pusuke : yuebHoe mocodbue, Mockaa:
HUAY MUDU, 2015

4. 91 C50 CoopHuK 33124 10 Gr3uKe KOHICHCUPOBAHHOTO COCTOSHUS : yueOHOe mocoOue sl By30B,
Mockpa: HUAY MUDU, 2012

5. 53 JI22 Teopernueckas ¢puzuka T.5 Craructuueckas ¢usuka.l.1, Mocksa: ®uzmatiut, 2013

6. OU1 K 31 Yuciennple METOIpI KBAHTOBOM CTATUCTUKH : yueOHOE mocooue, MockBa: OU3MatTiuT,
2010



7.539.2 K31 CoBpemennbie npodiiems! ¢pusuku TBepaoro tena Y.1 Lensit u ApoOHBIN KBAHTOBBIE
a¢dexter Xomra, , Mocksa: HUSTY MUOU, 2011

8. 530 JI22 Teopernueckas ¢usuka T.3 KBanrosas mexanuka. Hepenstuucrckas teopus, , Mocksa:
®usmataut, 2008

9. D1 K31 CoBpemMeHnHbI€ MTpoOIeMbl GU3NKH KOHICHCUPOBAHHOTO COCTOSIHUS : , B. A. KanrypHukos,
A. B. Kpacasun, Mocksa: MU®U, 2008

10. 536 K31 YucneHnHnble METOIbl KBAaHTOBOM CTAaTUCTHUKM : , B. A. Kamrypaukos, A. B. KpacaBus,
Mocksa: ®usmatiaut, 2010

11. 53 U83 3amaum mo kBaHTOBOM ¢u3uKe : yueOHOe mocooue mis By3oB, U. E. Upoxos, Mocksa:
bunowm. Jlaboparopus 3nanuii, 2012

12. DU H63 CoopHuk 3aaau 1o kypcy "®dusuka tBepaoro tena" : , . H. Hukonaes, A. U.
MaiimucroB, Mocksa: MUDU, 2009

JOITOJIHUTEJIBHA A JIMTEPATYPA:

1. 53 183 3angaum no ob1ueit Gpusmke : yauedHoe nocodbue A By30B, Mocksa: bunom. JlabopaTopus
3HaHui, 2014

2. 91 K31 Cospemennsle mpobiemsl ¢pusuku TBepaoro teia Y.1 Llenslit u ApoOHBII KBAaHTOBBIE
a¢dexrsr Xomra, , M.: MUDH, 2001

3. 620 ©50 dusznueckoe marepuanoBenenue T.1 dusuka TBepaoro rena, , : MUDOU, 2007

4. 539.2 T'95 ®dusuka TBeporo Tena : yued. mocodue mist TexH. yH-1oB, A.I'. I'ypeBuy, CI16: HeBckuit
muanekt; bXB-IlerepOypr, 2004

5. 53 K31 BeruncnutenbHble METO/IBI B KBaHTOBOU (husmke : yued. mocobue /it By30B, B. A.
Kamypnukos, A. B. KpacaBun, Mocksa: MU®U, 2005

6. 621.3 C49 OcHoBBI MaTepUaIOBEICHUS U TEXHOJIOTUHU MOJYTIPOBOIHUKOB : Yuel. nocodue s
BY30B, M. A. Cityunnckas, Mocka: MU®U, 2002

7.539.2 K45 Beenenue B ¢pusuky tBepaoro tena : , Y. Kurrens , M.: MenuaCrap, 2006
[MPOTPAMMHOE OBECITEYEHUE:

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

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

LMS 1 UHTEPHET-PECYPCBI:

1. caiit kadeapst Ne70 HUSTY MU®U (http://kaf70.mephi.ru/)

2. cailt Amepukanckoro usmdeckoro obmiectna (http://www.aps.org)



3. caiitT m3narenncTBa Elsevier ()
https://online.mephi.ru/

http://library.mephi.ru/

9.  MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
JUCHUTIINHBI

CriennanbpHOE MaTepUaTbHO-TEXHUYECKOE oOecreueHrne He Tpedyercs

10. YYEBHO-METOAMYECKHME PEKOMEHJIALIMU J1JIA CTYAEHTOB

[Ipu wm3ydeHun Kypca  HEOOXOAMMO TBEPIO YCBOUTH COBPEMEHHBIC MPEJCTABICHUSA O
KPUCTAUTMIECKUX CTPYKTYpax, O METOJaX WX JKCIEPHUMEHTAILHOTO OIpenesieHus, 0 (GOHOHHOU U
AJIEKTPOHHON MOJICUCTEMAaX TBEPAOro Tena, o Kiaccupukauuu TBepablx Ted. Clenyer U3ydHTh
OCHOBHBIE METOJIbI OIpeieleHNs] (POHOHHOTO CHEKTPa, INIOTHOCTU (OHOHHBIX cocTosiHUM. [ToHnMaTh
3HaueHne ¢akropa Jlebas-Bamnepa B ammuryzae paccesHus. MiMeTb mpencrtaBieHue o AedekTax
CTPYKTYpbl, 00 »3JIEeMEHTapHbIX BO30YXIEHHUSAX. 3HATh OCOOCHHOCTM HWOHHON CBS3HM, pacuera
MOCTOSIHHOM MazenyHra.

HeoOxomumMo yMeTh OIICHMBATh XapaKTepHbIe MapaMeTpbl pa3IUYHBIX MOJICHUCTEM B
KOHJICHCUPOBAHHOH (haze, yMEeTb OPUEHTUPOBATHCS B MHOT000pa3nu (PU3UUECKHUX SBICHUI TBEPIOTO
COCTOSIHUSI. 3HAaTh OCOOCHHOCTH 3JEKTPOHHOM TOACHCTEMBI TBEPIOTO Tena, BUA OJIOXOBCKOM
BOJIHOBON (DyHKLMH, OCOOCHHOCTHM 30HHOH CTPYKTYpbl U JIBUKEHHUS OJIOXOBCKOI'O 3JIEKTPOHA BO
BHEUIHUX TMOJSAX. YMETh OOBSICHUTH pa3Inyue MeTaljla U JUIJIeKTpUKa, TMOoJyMeTamia H
MOJIyIIPOBOJIHMKA. PaccuMThIiBaTh CTATUCTHKY JJEKTPOHOB U JABIPOK, TOHUMAaTh 3HA4YCHHE
3¢ dekTUBHOH Macchl Il AMHAMUKH HOCUTENEW 3apsana. 3HaTh OCHOBHBIE METOJbI ONpPEEICHUS
KOHIEHTPAllMU HOCUTENEW W 3HaKa WX 3apsla, METOJbl pacueTra 30HHOW CTPYKTYpbI, MPHUMECHBIX
COCTOSIHUM.

HebxoauMo BnajeTh COBPEMEHHBIMH TEOPETHUECKUMHU TPEACTABICHUSMU TPU ONMUCAHHUH
B3aUMOJICHCTBUI aTOMOB U OJJIEKTPOHHBIX OOOJIOYEK B KpHUCTAIe, O TEPMOJUHAMUYECKUX,
ONTUYECKUX, MAarHUTHBIX W 3JIEKTPO(PHU3NYECKHX CBOMCTBAX TBEPIBIX TEJN, a TAKKE MPEICTABIIATH
OCHOBHbBIE€ PE30HAHCHO-MarHUTHBIE U IPyTUe SKCIEPUMEHTAIbHbIE METO/IBI.

11. YYEBHO-METOJIWYECKHWE PEKOMEHJIAIIAM JIJISI TPEIIOJIABATEJIEM

HeoO6xomumo naTh cTyJeHTaM OCHOBHBIE TPEACTABICHUS OO0 dJICKTPOHHOW W (POHOHHOM
MOJICHCTEMaX TBEPAOTO Tela.

Kypc ommpaercs Ha maTepuai CICAYIOUIMX IWCHUIUIMH, YHUTACMBIX CTyJIeHTaM (U3HKO-
MaTeMaTHYeCKUX CIENHUaIbHOCTEH: ypaBHEHUsS MaTeMaTH4ecKOoW (U3MKH, KBAHTOBAas MEXaHMKA,
MaKpO3JIEKTPOJMHAMIKA, TEOPHsI BEPOSTHOCTEH, cTaTUCTHYeCKass (Pu3uMKa W TepMoAMHaMuKa. Jlis
YCIICIIHOTO OCBOGHUS JUCHMIUIMHBI HEOOXOAMMBI 3HaHUS MO KypcaM oOmed Qu3ukua u
YHUBEPCUTETCKOMY Kypcy mMaTemartuku. HeoOxoaumo mpoBeputh ymMeHue paboTaTh C orepaTopami,
3HaTh JU(dPEpeHINAIbHOE W HWHTErPAJbHOE WCUUCICHUE, TEH30PHBIH M BEKTOPHBIM aHau3,
CTaTHCTUKY ¥ TEPMOJUHAMUKY, FICKTPUYSCTBO U MAarHETU3M, B TOM YHCJIC B MAaTePHAIBLHBIX Cpejax.
Heo0xo1umMo, 4TOOBI CTYACHTHI OPUECHTHPOBAIMCH B 3a/1a4aX KBAHTOBOW MEXaHWKHU U CTATHCTUYCCKOM
(hU3HMKH, OCHOBHBIC KBAaHTOBBIC U KJIACCHUCCKHE PACIpPE/ICIICHHUs, SJIEMEHThl KBAHTOBOW CTaTUCTHKHU. B



MPOILIECCe OCBOSHUS MaTepualia CielyeT JaTh OCHOBHBIC TIPEJICTABICHUS 00 PIEKTPOHHOU U (POHOHHOM
MOJICKCTEMAX TBEPJOTO Tela, O KIaCCH(PUKAIIUN MEKATOMHBIX CBSI3€H, ClIararolnX KOHJIECCUPOBAHHOE
COCTOSIHME, O Pa3IUYHBIX METO/aX SKCIEPUMEHTAILHOIO MCCIENOoBaHUsl 3TUX mojacucteM. Cremyer
pacckasatb 00 OCHOBHBIX OOMICTIPUHSATHIX TEOPETUICCKUX MPEICTABICHUAX O (PU3UUECKHUX MpoIeccax
B TBEPIBIX TeJaXx, 00 OTIMYMU TBEPJOTO COCTOSHHS OT JIPYTUX arperaTHBIX COCTOSIHHI BEIIECTBA.
Heob6xoqumMo HayyuTh TOHATHIO O JajdbHEM M ONMKHEM TOpsIKe, O AedeKrTax KpPUCTALTHYECKON
CTPYKTYPhI, O KMHETHYECKUX W TEPMOJMHAMUYECKHUX CBOMCTBAX M MOJENAX, OIMUCHIBAIOIIUX 3TH
CBOMCTBA.
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