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1. llesan ocBOEeHMSI AN CIMIIJIMHbI

[Mensamu npenogaBaHus AMCUUIIINHBI «DHU3MKa KOHIEHCUPOBAHHOTO COCTOSHUSD) SIBIISIOTCS:

- (opmupoBaHHEe y CTYAEHTOB €CTECTBEHHOHAyYHOI'O MHPOBO33PEHUS IYyTEM H3YUYCHUS
(yHIAMEHTAJIBHBIX pE3yJbTaTOB (PU3MKM KOHAEHCHUPOBAHHOTO COCTOSIHMS U CIIOCOOOB
IIPAaKTUYECKOI0 HCIIOJIb30BAHMS CBOWCTB TBEPABIX TEJ, PA3BUTHE IIOHUMAHUs B3aUMOCBS3U
CTPYKTYpPBI U COCTaBa TBEPABIX TE€J, U MHOTrooOpa3us UX (U3NUYECKUX CBOMCTB, MPAKTHUECKOE
OBJIAJICHUE METOAAMH TEOPETHYECKOTO ONHUCAHMS U OCHOBHBIMM TE€OPETHUUYECKUMHU MOJIEISAMU
TBEPJOrO TeJla, HAaBbIKAMM ITOCTAHOBKHM (DPU3MUYECKOr0 HKCIEPUMEHTA IO H3YyYEHHUIO CBOMCTB
TBEPABIX T€I U OCHOBHBIMH JKCIIEPUMEHTAIBHBIMU METOAUKAMH, CO3JaHUE OCHOBBI IS
HOCJIEIYIOIEro M3y4eHHs BONPOCOB (U3UKU MOJYNPOBOJAHUKOBBIX MPUOOPOB, BKIOYAs
AJIEMEHTHI M TPUOOPHI HAHOAJIEKTPOHHUKH, (PU3MKH HHU3KOPa3MEPHBIX CHCTEM, TBEPAOTEIbHOU
JNIEKTPOHUKHU U TEXHOJIOTUN MUKPO- U HAHOJIEKTPOHMKH;

- (popMHpOBaHUE YMEHHI U HaBBIKOB UCIOJIb30BAHUS TEOPETUYECKUX U MPAKTUUECKUX 3HAHUN B
001acT! (PU3MKU KOHJEHCUPOBAHHOI'O COCTOSIHUS JUIsl OOBACHEHHS UMEIOIIUXCA U NPEICKAa3aHUs
HOBBIX (DM3WYECKHX CBOMCTB M SIBJICHUH B MarTepuaiax TBEPAOTEIbHOW JIIEKTPOHHKH U
IOJIyTIPOBOTHUKOBBIX CTPYKTYpPax

2. MecTo TUCHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMMbl

JucuuninmHa «@Pu3nKa KOHJEHCHPOBAaHHOTO COCTOSIHMSI» OTHOCHUTCA K  YacTH,
dbopMupyeMoil ydacTHHKaMH O0pa30BaTeIbHBIX OTHOIIEHWH bioka 1 W sBIsSeTCsS YacThlo,
dbopMupyemasi yuacTHUKaMu 00pa30BaTEeIbHBIX OTHOIICHUH.

JIns OCBOEGHMS MaHHOM JUCLMIUIMHBI CTYAEHTHl JOJDKHBI BJIAJAETh MATEMATHYECKUM
arnmapaToM BEKTOPOM M TE€H30PHOTO aHaIN3a, YMEHUEM BBIYUCIIATH OCHOBHBIE MPOU3BOJIHBIE U
WHTETpabl, pemarh auddepeHiuanbaple ypaBHEHUS, 3HATh OCHOBBI KOMIUJICKCHOTO aHAU3a.
Jucnunnuna «Pr3nka KOHAEHCUPOBAHHOTO COCTOSIHUS» HUCIIONb3YET 3HAHUSA, MOJyYCHHbIE TPH
U3YYCHHUH MTUCHUTUIMH «ONTHKA», « DNEKTPUIECTBO U MarHEeTHU3M», « OCHOBBI KpHcTaLIorpadun
U KPUCTAJUIOXUMUNY.

Jucunnnnza «@u3nka KOHIAEHCUPOBAHHOTO COCTOSIHUS) CO34A€T NPEANOCBUIKU IS
Oosnee TiIyOOKOrO OCBOCHHS TMOCIEAYIOUMX JUCHUIUIMH: «Du3nka MNOJyNnpOBOJHUKOB U
HU3KOPa3MEPHBIX cUCTEM», K KOMIIOHEHTBI ANIEKTPOHHON TEXHUKNY, «DU3HKA TUITEKTPUKOBY.

3. [lnanupyemble  pe3yabTaTbl  O00y4YeHMs 1O  JWCOMIUIMHE, COOTHECEHHbIe €
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHO NPOrpaMMbl

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOLIUX 3JIEMEHTOB
komrnereHmii B coorserctBur ¢ ®I'OC BO, OOIT BO u npuoOpereHus cleayomux 3HaHHUM,
YMEHUH, HaBBIKOB U (UJIM) OIbITA AEATEIbHOCTH!



dopmupyemast Nuaukartop Ilepeyennb

KOMIIeTeHI U AOCTHKEHUSI IUIAHUPYEMBbIX Pe3yJIbTATOB
(koa u KOMIIeTeHITH U o0yueHust
¢popmyanposka) (ko u popmyTHpOBKaA)
IIpodeccnonanbHbIe KOMIIETEHIUH

3HaTh:
. OCHOBHBI€ 3JIEMEHTHI TOYEUHOH 1
MPOCTPAaHCTBEHHOM CUMMETpUHU 54
METO/IBI UCCIIeIOBaHUS
KPUCTAJUTMUECKUX CTPYKTYP;
. OCHOBHbBIE MPUOIMKEHUS 30HHOM
TEOpHH, CBOICTBa OJI0XOBCKOTO
3JIEKTpOHA u 0COOEHHOCTH

DHEPreTHYECKOTO CIEKTpa JJEKTPOHA B
Kpuctamie, TmoHsATHE 3(P(HEKTUBHON
MacCcChlI, KHaCCI/I(l)I/IKaI_II/IIO TBCPABIX TECJI
Ha METaJUIbl, TIOJNY-IPOBOJAHUKH U

[IK-2. Crrocoben JUADJIEKTPUKA C TOYKM 3PEHHUSI 30HHOU
apryMeHTHPOBaHO TEOpUH;
BbIOUpATh U . 0COOEHHOCTH 30HHOM
pcaln30BbIBaTh Ha CTPYKTYPBI OCHOBHBIX
NpaKTHKE [IOIYNIPOBOJAHUKOB, MapaMeTpbl 30HHOU
3¢ eKTUBHYIO na IK-2.1. 3naer | CTPYKTYPBL, OnpeaeAomune
METOJUKY METOIBl M  METOIMKH | BOSMOKHOCTD u 3¢ (HEeKTUBHOCTH
OKCIICPUMEHTAJILHOI'O | IIPOBEICHMS HCIOJIb30BaHUA JMAHHOTO
HCCJIEIOBAHUA HCCIIeIOBaHuH IIOJIYNIPOBOAHMWKA  AJI1 ~ KOHKPETHBIX
1apaMeTpoOB U [1apaMeTpoB u | MPAKTUYCCKUX MPUIIOKCHHIL;
XapaKTCPHUCTUK XapaKTCPHUCTUK ‘ SJICKTPOINPOBOIHOCTH  METAJIOB,
npubOpOB, CXeM, ANEKTPOHHBIX MPHOOPOB (usnuecKyl0  NpPUPOAY  MarHeTusMa,
YCTPONCTB | H CXEM. OCHOBHBIC THIIBI MarHeTHKOB, (ha3oBbIe
YCTaHOBOK [epeX0oabl B MarHETUKAX;
JNIEKTPOHUKHU U . MEXaHU3MBI MOJIAPU3ALAN
HAaHODJIEKTPOHUKHU JUDJIEKTPUKOB B DJIEKTPUYECKUX I1OJIAX,
pa3Iu4YHOrO OCHOBBI 3JIEKTPOIPOBOJHOCTH
(GYHKIIMOHATILHOTO TURIIEKTPUKOB, (PU3UYECKYIO CYIIHOCTb
Ha3HaYEHHS. MbE302ICKTPUUECKUX CBOWCTB
JIADIIEKTPUKOB, MEXaHU3MBI
MAPOIIEKTPUUECKUX 51
CErHETOAIEKTPUIECKUX SIBIICHUI,
¢azoBbie nepexoabl B
CErHETOJIEKTPUKAX u OCHOBHBIE
METOAbl U  METOAMKUA IMPOBEACHUSA
HCCIIEIOBAHU I rapaMeTpoB u
XapaKTePUCTHK IJIEKTPOHHBIX MPUOOPOB
U CXEM.




na 11K-2.2.
JleMOHCTpUpYET HaBBIKU
AKCIIEPUMEHTAILHOTO
oTpeieNIeHUs
XapaKTEPUCTUK
YCTPOMCTB 3JIEKTPOHUKH
Y HaHORJIEKTPOHUKHU
Pa3IMYHOTO
(YHKIIMOHAIIBHOTO
Ha3HAYEHUS.

Ymern:

. OOBSACHSTH CYIIIHOCTh
¢u3nUecKUX SBICHUH U MPOLIECCOB B
KOHJIEHCUPOBAHHBIX COCTOSTHUSIX,
IPOM3BOJIUTH AaHAIN3 U ETaTh
KOJINYECTBEHHBIE OLICHKH I1apaMeTPOB
($U3UUECKUX MPOIECCOB; ONMPEACTUTD
CTPYKTYpPY HPOCTEHIINX PELIETOK IO
JAHHBIM PEHTI'€HOCTPYKTYPHOTO
aHaIu3a;

. IIPOU3BECTH PACUETHI
KWHETHUYECKUX XapaKTEPUCTUK TBEPJIbIX
TeJ B IPUOJIMKEHUU CBOOOIHOTO
JIEKTPOHHOTO I'a3a, ONPEIeINTh TUIT
¢azoBoro nepexo108
CETHETONIEKTPUKAX U
deppomarueTukax.

Baangers:

. METOAAMU ONUCAHUS
MEXaHMU3MOB B3aUMO/ICHCTBHS
JIEKTPUUECKOTO U 3JIEKTPOMArHUTHOTO
II0JISL C PELIETKOM;

METOAAMHU IKCIIEPUMEHTAIBHOTO
OTIpeIeNIeHUs TapaMeTPOM KPHCTAIJIOB,
JIEKTPOIIPOBOIHOCTH U KOHIIEHTPALUU
HOCHUTEJIEH 3apsiaa, IUPUHBI
3allpelIeHHOM 30HbI, TOABUKHOCTH,
BpPEMEHH JKU3HU, KO3 PUIeHTa
nuddy3un HOCUTENeH 3apsia B
HOJIYTIPOBOIHUKE;

. HaBBIKAMHU HKCIIEPUMEHTAIBHOTO
OTIpeIeJICHUs] XapaKTEPUCTUK YCTPOICTB
JIEKTPOHUKU M HAHOIJIEKTPOHUKU
pa3nuyHOro (yHKINOHATIHHOTO
Ha3HauYeHMUsL.




4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCUUNINHBI

OO6mmas TpyJ0€MKOCTh UCIIUIUIMHBI COCTABIISIET 6 3a4eTHBIE eAMHUITEI, 216 akas. Jaca.

Ne | Tembl (pa3aesinbl) Buabl yueOHbIX 3aHATHIH, ®opMbl TEKYLIETO
n/n JUCHHUIJINHBI, BKJII0YAsi CAMOCTOAITEJIbHYI0 | KOHTPOJISl yCIIeBaeMOCTH
HUX COJIepKaHMe padoTy CTYyIeHTOB,
H UX TPYA0EMKOCTb DopMa NIPOMeKYTOUHOM
o (B akaieMHYECKHX Yacax) aTTrecTaluu
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3agaHus s CaMOCTOSITEIbHON
1 |BBenenue 512 2 A a
paboTHI
OCHOBHbBIE TOHSTHS 3amaHus A7 CaMOCTOSITEIIbHOM
2 |TeopuH CUMMETPHUU 5122 4 paboThI
KpPHUCTAJIJIOB. KonnoxBuym
MeTtonbl .
e — 3amaHus A CaMOCTOSTEIBHOM
3 « < 514 |4 1 6 paboThI
PUCTAIUITMYECKUX KoMToKBHyM
CTPYKTYD.
TleheKThI B TBEPIBIX 3agaHus A CaMOCTOSITEIbHON
4 p 51213 1 5 paboTHI.
TeJax.
KonnokBuym
Mexannueckue 3amaHus A7 CaMOCTOSITENIEHOM
5 |cBOMCTBA TBEPABIX 5122 1 5 paboTEI
TEI. Konnoxsuym
Jusnexrpuueckue
6 CBOMCTBA 50213 1 5 3amaHus 11 CaMOCTOSATEILHON
KOHJIEHCUPOBAHHBIX paboThI
COCTOSIHMIA.
ONEKTPOHBI 51212 1 4  |3apmaHus AN CaMOCTOSTEIBHOM
7 |meramnax. paboTsI
] Kone6anus pemerku. | 5 | 1 | 1 3 |3amaHus [UIsl CaMOCTOSITEIbHON
paboThI
Bcero 3a 5 cemecTp 17 | 17 5 33
9 OcHOBBI 3oHHON| 6 | 2 | 4 | 5|1 5 |3amaHus AN CaMOCTOSITENEHOM
TEOPHHU TBEPJBIX TEIL. paboTsl
MeTtonanl pacuera| 6 | 2 | 2 | 5 |1 5 3agaHus 1T CaMOCTOSITEILHON
10 |>HepreTuueckoro paboTsI
CIIEKTpa DSJIEKTPOHA B
TBEPJAOM TEJIE.
1 OCHOBBI ¢usmku| 6 | 2 | 2 | 5 5 |3amaHus [UIsL CaMOCTOSITENIbHON
OJIYyIPOBOJHUKOB. paboTEI




MarautHble cBodictBal 6 | 2 | 3 5 1 5 3amaHus 11 CaMOCTOSATEILHON

12 TBEPIABIX TEIL. paboThI
Onruyeckue cBoiictBa] 6 | 2 | 2 | 5 | 1 5 |3amaHus AN CaMOCTOSITEILHOM

13 [KOHJEHCUPOBAHHBIX pabotst
COCTOSIHUM.

14 CaepxmpoBoau- 6 41251 5 |3amaHus AN CaMOCTOSITENEHOM
MOCTb TBEPABIX TEIL. paboTsI
®dusnueckue cpoiictea] 6 | 3 | 2 | 4 4,5 |3amaHud A1 CaMOCTOSATENILHOM

15 |HeKpUCTAIUIMYECKUX paboThI
TBEPABIX T

0.5 | 33,5 9K3aMeH
Bcero 3a 6 cemecTp 17 |17 |34 | 5 0.5 70,5
Bcero 35/35(68(15| 0,5 | 103,5

Coneprxkanue pa3iesoB AUCITUTITHHBI:

1. BBenenue.

[Ipenmer u 3amauun  (QU3UKK KOHJIEHCHUPOBAHHOTO cocTOsSHUSA. OmnpeneneHue TBEPAOTO
cocrostaus. [lonsTre "nanpHero" u "OavKHEro" MOPSIAKOB B PACIIOIOKEHUH aTOMOB B TBEPIBIX
Tesax. MOHOKPUCTAUIBI, MOJTUKPUCTAIIIBI, aMOP(HBIE TBEPbIE TeNa, )KUIKNE KPUCTAILIBI.

2.0cHOBHbBIC MOHATHS TEOPUH CUMMETPHH KPHCTAJLJIOB.

Onepany TOYEYHOM W TPOCTPAHCTBEHHOM  cummeTpuu. Cunronuu. Pemerku bpase.
OnemenTapHas sdeiika. OmpezneneHue oOpaTHOM pemieTkH. DieMeHTapHas sdyelika oOpaTHOU
pemetku. 3o0Hbl bpumumosHa. OOpaTHbIE pemIeTKH Il CTPYKTYp KyOMYECKOW CHHTOHUH.
I'pymnmbl TOYeYHOM M IIPOCTPAHCTBEHHOM cuMMeTpuu. IlpenenbHble Ipynnbsl CUMMETPUU -
TpYTHIIbI CHUMMETPUU CBOMCTB W sBiIeHUU. Jluccummerpusi.  OCHOBHBIE 3aKOHBI
kpuctaodusuku (Heitman, Kiopn).

3.MeTojbl HCCTeI0BAHNS KPUCTALIMYECKUX CTPYKTYP.

®dopmynupoBku bparra u Jlays ycnoBust nudpakiui peHTIeHOBCKUX JIy4ed Ha KPUCTAJIC U MX
HKBUBAJIEHTHOCTh. JKCIEPUMEHTAJIbHBIE METObl OCHOBaHHBIE Ha ycnoBuu Jlays. Judpakuus
Ha MOHOQTOMHOM perieTke ¢ 6azucom. ['eomeTpuueckuii CTpyKTypHBI ¢aktop. Judpaxinus na
NOJIMAaTOMHOM KpucTtayie. ATOMHBIH (opMm-pakrop. DakTopbl, BIUSAIOMKE HAa TUPPAKLIUIO
PEHTT€HOBCKOTO M3TyUYCHHUS.

4. JlepekThI B TBEPABIX TeJaX.

Knaccudukanus toueunsix nedexton: naepextsl Openkens u LIoTTKH, TpUMECHbIE LEHTPBI,
MOJIIPOHBI M O3KCUTOHBL. TepMonuHamMuka ToueyHbIX nedexkToB.  Juddysus ToyeuHbIX
nedextoB B kpuctamwie. Auddy3nonnoe coorHomenne DitHmTeiiHa. 3akonsl Ouka. JIuneiiHbie
neheKThI (TUCTOKAITNH).

5. MexaHu4eckue CBOiCTBA TBEPAbIX TeJl.

HanpsbkenHoe U 1eOpMHpPOBAaHHOE COCTOSIHAE — TBEPABIX Tell. TeH30p HampspKeHus |
nedopmaruu. O600meHHbI 3akoH ['yka. Moaynu ynpyroctd W ynpyrue HMOCTOSHHBIC IS
Pa3JIMYHBIX TOYEUHBIX IPYIIII CHMMETPUU. Bs3koe 1 XpylKoe pa3pylIeHHEe TBEPABIX TEI.

6. lmdiekTpHYecKue CBOMCTBA KOHACHCHPOBAHHBIX COCTOSTHMIA.

Makpockonuueckass ¥ MHKPOCKOIMYECKass TEOPUU AMDIEKTPUUECKHX CBOMCTB. MexaHU3MBbI
NOJIAPU3ALUU B JUAJIEKTPUKAX. OJIEKTPONPOBOJHOCTh AMANEKTPUKOB. IIbe3031€eKTpHuecTBO 1
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3NeKTpOCTpUKIUs.  CerHeTOrIeKTpUUECKMe  CBOWMCTBA.  TeMmeparypHble  3aBUCHUMOCTH
JIUAIEKTpUUecKoi mpoHunaeMoctu. Ma3oBbie nepexoibl B CErHETOINEKTPUKAX.

7. DJEeKTPOHBbI B MeTaJLJIaX.

Knaccuueckast Teopus CBOOOAHBIX 3JIEKTPOHOB. Pacnpenenenue ckopocreit Makcpeia-
bonbimana. VYnpyroe paccessHHe W CpeiHsAs JauHa cBoOojxHOro mpobera. Mogenu
anekTponpoBogHoctd Jpyae m JlopeHma.  HecocTOSATENbHOCTh KIIACCUYECKHX MOJAEIEH
3IIEKTPONPOBOIHOCTH. KBaHTOBas TeopHst CBOOOIHBIX 371eKTpoHOB. Cratuctika ®epmu-/upaka
JUISL DJIEKTPOHHOTO Tra3a. YJenbHas TEIUIOEMKOCTh BBIPOKJIECHHOIO 3JIEKTPOHHOIO Tasa.
[Mapamaruerusm [laynu. Mopens MeTauiMyeckod MPOBOAMMOCTH 3oMMmepdenbaa. DMUCCHS
3IEKTPOHOB U3 MeTasuia. [lna3mennble KoebaHusl 3JEKTPOHHOTO rasa.

8. Kosiebanus pemerku.

OpnoMmepHble KoneOanusi aTomHOM 1enouku. KomeGanusi pemetku. KoneOaTenbHbIE MOIBI
pemetku. KBantoBanue kosiebanuii — poHOHBI. TermmoeMKOCTh TBepAbIX Tel. 3akoH JlrojoHra-
[Itu. Teopus TermnoeMkocTu DitHIITelHHA U [[ebas. B3aumoneiicTBue 31MeKTpOHOB ¢ POHOHAMH.
Bnusinue GoHOHOB Ha ANEKTPOCOMPOTUBIICHHE TBEPABIX TE.

9. OCHOBBI 30HHO# TeOPHH TBEPABIX TeJI.

[Ipobnema muorux Ten. Teopema bnoxa. OxHomepHbIit Kpuctaiwi, Moaens Kponura-Ilennu.
[Tonsitue "»ddexTrBHON Macchl" HocuTens 3apsiaa. Meton saeek Burnepa-3eiitia.  30HBI
bpummtosHa s tBepApIx Ten.  JluHamMKa JBMKEHUS 3JeKTpoHOB. [lonstue "apipku'.
Knaccudukanmst TBepAbIX Ten MO 30HHOM cTpykType. Ompenenenue >(PpQPeKTUBHON Macchl
HOCHUTEJIEH 3apsia.

10.MeToapl pacyeTa IHEPreTHYECKOro CIeKTPa 3J1eKTPOHA B TBEP/IOM TeJle.
[TpubmmxeHne modTH CBOOOTHBIX 3JIeKTpOoHOB.IIpubmmkenne cunbHOU CBs3u. Ilpubnmkenue
ncepnonotenuuana. [pubmmkenue Xaprpu-doka.

11.0cHOBBI (pM3MKH OJTYNIPOBOJHUKOB.
OcoOCHHOCTH 30HHOM CTPYKTYpbl OCHOBHBIX IOJYNPOBOJAHHMKOB. IlapamMerpsl 30HHOU
CTPYKTYpBI, OIpPEICNSAIONINEe BO3MOXKHOCTE U 3(P(PEKTUBHOCTh HCIONB30BAHUS JIaHHOTO
NOJyIPOBOJHUKA NIl  KOHKPETHBIX  MpPaKTUYeCKUX  mpuiioxkeHuil.IloaynpoBogHKOBbIE
MaTepuaibl C IOHWKEHHON pa3MEPHOCTHIO.

12.MarHuTHble CBOMCTBA TBEPABIX TeJl.

JmamarseTusM M napamMarHeTusM TBepAbpIX Ted. Kiaccuyeckas Teopusi MapaMarHeTu3Mma.
JlnamarHuTHBIM  (UMKJIOTPOHHBIA) W JJEKTPOHHO-NIAPAMATHUTHBIA ~ pE30HAHCBl M MX
npakTH4eckoe wucnonb3oBaHue. OcHOBBI Teopuu ¢eppomarHeTuzma. DeppomMarHeTUKH,
deppuMarHeTuku ¥ aHTU()EPPOMArHETUKHU. TemnepaTypHble 3aBUCUMOCTH MAarHUTHOMU
npoHunaeMoctu. @a3zoBbie nepexopl B MarHeTukax. 3akoH Kropu-Beiica. CMHOBBIE BOJIHBI.
CBolicTBa 2JIEKTPOHOB B CMJIbHBIX MArHUTHBIX MOJISIX. 30HBI JIaHaay.

13. OnTu4eckue cBOCTBA KOHACHCHPOBAHHBIX COCTOSTHHI.

30HHBIE MapaMETPbl, OMPENESIIONINe OCHOBHBIE ONTHYECKHE XapaKTEPUCTUKU JIUAIECKTPUKOB.
OCHOBHBIE  OTIMYMTEIBHBIE  XApAaKTEPUCTUKU  30HHBIX  CTPYKTYp  JIUIEKTPUKOB U
MOJyIPOBOIHUKOB. [IpsIMO30HHBIE M HENPSMO30HHBIE CTPYKTYpPbl U ONTHYECKHE MEPEXOAbl B
HHX. XapaKTeprle CIICKTPbI MOITIOMICHUSA MNPAMO3OHHBIX MW HCIIPAMO3OHHBIX CTPYKTYP.
CnekTpsl  OTpa)xeHHs KOHJICHCUPOBaHHBIX  cocTtossHuil. Henmuneinsie 3 dextsr B
KOHACHCHUPOBAHHBIX CUCTCMAX. TBep,Z[OTe.HBHBIC JIa3CPhl.

14. CBepxnpoBOANMOCTB TBEPABIX Te.l.



BO3HUKHOBEHHE CBEPXMPOBOJSALIETO COCTOSHUS. [IpoBoguMOCT, Ha TMOCTOSHHOM U
NEPpEMCHHOM TOKC. CBerHpOBO,Z[I/IMOCTB n MarHuTHBIC I10JI4. TenaoeMKOCTb.
Mukpockonuueckasi Teopust  cBepxmpoBoaumocth  bapauna, Kymepa wu  Iuddepa.
BricokoTeMiiepaTypHas CBEpXIIPOBOAUMOCTS. VCII0Ib30BaHNE CBEPXIIPOBOIUMOCTH.

15. ®usnyeckue cBOMCTBA HEKPUCTAIMYECCKUX TBEPAbIX Tel.

CrpykTypa aMOpP(HBIX TBEpIBIX Tel. DHEPreTUYECKUH CIEeKTP HEKPUCTANIMYECKUX TBEPABIX
Tes. AMOp(HBIE METaUIbI, TOMYTIPOBOAHUKH U TUAIEKTPUKH. JKHIKKe KpucTaiisl. Marepuansl ¢
MIOHWKEHHOM pa3zMepHOCThI0. HanHomaTepuaisl.

Cnucok J1abopaTopHbIX padoT:

1. HccnepoBaHue TeMnepaTypHO 3aBUCMMOCTH JIEKTPOCOIIPOTUBIICHUS METaJIA.

2. OmnpexaeneHue nMapaMeTpoB KPUCTAIIMYECKON CTPYKTYPbI C TTOMOIIBIO
TUGPAKIIIN PEHTTEHOBCKUX JTydeH.

3. MHUccnenosanue TeMIepaTypHOi 3aBUCHUMOCTH BJIEKTPOCONPOTUBIICHUS
MOJIYTIPOBOTHUKOBOTO KPUCTAIIA.

4. DddexT Xoina B TOTyIPOBOIHUKOBBIX KPUCTAIIAX.

5. MHccnenoBanue rucTepe3rCHBIX SBICHUH B (peppOMarHUTHOM MaTepHUale.

6. HccnenoBanue Ga3oBBIX MEPEX0JI0B B (peppoOMarHeTHke.

7. UccnenoBanue ¢pynaamenTansHoro noryomenus CC.

8. HN3ydeHue TeMnepaTypornpoBOJHOCTH TBEPIOTO TEIA.

9. H3yueHue TEMIONPOBOJIHOCTH TBEPAOIO TENA.

10. UccnenoBanue noriomeHus u otpaxkenus B MIK-o6mactu cBepXnpoBo el KepaMuKH.

5. O0pa3oBaTe/ibHbIe TE€XHOJOIMH, B TOM YHCJI€ TEXHOJOIUHM IJIEKTPOHHOI0 OOyYeHUS H
AMCTAHIIMOHHBIE O00pa3oBaTeibHbIE TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIECTBICHUH
00pa3oBaTeIbHOIO MpoIecca Mo JMCHUIJIMHE

B npouiecce 00yueHust HCIOIB3YIOTCS ClEAYIONInE 00pa30BaTeIbHbIE TEXHOIOTHH:

BBoanasi Jiekums — 1aeT TIEpBOE IEJIOCTHOE MPEACTaBICHUE O JUCLHUIUIMHE |
OPHUEHTHPYET CTYJIECHTAa B CUCTEME W3Y4YEHUs JNaHHOM AUCUUIUIMHBL. CTYJIEHTHI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJladaMH Kypca, €ro pojbl0 U MECTOM B CHCTEME yUeOHBIX NUCIUIUIMH U B
CHUCTEME MOATOTOBKH B 1enoM. [laeTcst kpaTkuili 0030p Kypca, UCTOPHS Pa3BUTHS HAYKH U
MPAKTUKH, TOCTIKEHUS B 3TOU cdepe, MMEHA U3BECTHBIX YUCHBIX, U3IIAraloTCs MEPCICKTUBHBIC
HampaBjieHUsA uccilenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS  METOAUYECKHE U
OpTaHHU3AIMOHHBIE OCOOCHHOCTH pabOThl B paMKax NTaHHOW JUCHUIUIMHBI, a TaKXKe JaeTcs
aHaJIN3 PEKOMEHIyeMO Y4eOHO-METOIMYECKOU JTUTEPATyPHI.

AxagemMuyeckas JeKIUs (MU JEKIUs 00IIEro Kypca) — moclieJoBaTeIbHOE U3JI0KEHUE
MaTepuana, OCYILIECTBIIEMOE NPEUMYIIECTBEHHO B BHJE MOHOJIOTa IPENOJABaTElIs.
TpeboBaHus K aKaJAeMUYECKOH JIEKIMU: COBPEMEHHBIH HAy4YHBIH YpPOBEHb M HACHIIICHHAS
MH(OPMATUBHOCTb, yOeouTelbHAas apryMeHTalus, JAOCTYNHas U TOHATHAs peyb, 4YeTKas
CTPYKTypa U JIOTMKA, HAJIWYUE SPKUX TMPUMEPOB, HAYUYHBIX JOKA3aTEeNbCTB, OOOCHOBAHWIA,
¢bakToB.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBAILICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB U 3aKPEIJICHUIO MTOJIyYEHHBIX HA JIEKIIUH 3HAHUM.

JlabopaTopHoe 3aHATHEe — 3aHITHE, MOCBSIIEHHOE OCBOCHHUIO TEOPETUUYECKUX 3HAHUU,
MOJIYYEHHBIX Ha JIEKIUAX U IPAKTUYECKUX 3AHATHUIX C TOMOIIBIO HKCIIEPUMEHTAIbHBIX METO/OB.

6. IlepeyeHb JMIEH3MOHHOT0 M (WJHM) CBOOOAHO PACHPOCTPAHSAEMOr0 NPOrPAMMHOIO
o0ecrneyeHusi, HCMOJb3yeMOro TMpPH OCYIIEeCTBJIEHUH O00pPa30BATEJbHOr0 Mpomecca o
AUCHUTLIIUHE



B mpomecce ocymecTtBieHuss 00pa3oBaTENbHOrO  Mpolecca IO  JAUCIUTUIMHE
UCIIOJIb3YIOTCA:

uisi GOPMHUPOBAHUS MATEPUAJIOB JIJIsI TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH W MPOBEACHUS
MPOMEXKYTOYHOM aTTecTaruu, st GOpMUPOBAHUS METOIMYECKUX MAaTEPUAJIOB MO TUCIUTUIMHE:

- mporpammbl Microsoft Office;

- u3marenbckas cuctema LaTex;

- Adobe Acrobat Reader.

7. IlepedyeHb COBpeMEHHBIX NPOPEeCCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIPABOYHBIX CHCTEM, HCIOJIb3yeMbIX IPH OCYLIECTBJIEHUH 00Pa30BaTeJLHOI0 MpoLecca 1no
JUCHUIIMHE (MPUA He0OXO0UMOCTH)

B mpomecce ocymiectBieHus — 00pa30BaTENFHOrO — Tpolecca IO TUCIHILUINHE
UCTIONB3YIOTCS:

aBTOMAaTU3WpOBaHHas  OmOimoreyHo-uHpopmanmonnas cuctema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php.

8. IlepeyeHp OCHOBHOM ¥ [JONOJHHUTEJIbHOW Y4eOHOH JIMTepaTypbl, pecypcoB
HH(OPMANMOHHO-TEJIEKOMMYHUKANIUOHHOI ceTH «HHTepHeT» (NIPH HEOOXOAMMOCTH),
PeKOMeHAyeMbIX VIS 0CBOCHUSI I CHMIIIMHBI

a) OCHOBHasl JIMTepaTypa:
1. ®u3uka TBepAoro Tena : yued. mocoodue st By3oB. / mon pen. A. C. Pyznoro, A. B.

[Tpoxasaukosa. Spocnasib: Apl'Y, 2009. http:// www.lib.uniyar.ac.ru/edocs/iuni/20090709.pdf
(37eKTpOHHAs BEpCHsl)

0) 1OMOJIHUTEIbHAS JIUTepaTypa:

1. KO. B. IlerpoB. OcHOBBI (U3MKH KOHAECHCHUPOBAHHOTO COCTOSHUS. JlOJMTONpYaHBIH:
HWnrennekr, 2013.

3. H. Amikpodr. ®usuka tBepaoro tena. T. 1: dusuka tBeproro tena. M. Mup, 1979.

4. H. Amkpodt. @usnka tBepaoro tena. T. 2: dusuka tBepaoro tena. M. Mup, 1979.

5. H. A. Pyne. IIpe30351€eKTpUYECKHUE U CETHETODJIEKTPUUECKUE CBOMCTBA KPUCTAIUIMYECKHUX
TUAJICKTPUKOB: METOJI. yKa3aHUs IO BBITOJHEHHIO JTA00OpaTOpHBIX pabdoT. Spocmasnb: SApl'Y,
2003. http://www.lib.uniyar.ac.ru/edocs/iuni/20030785.pdf (3nekTpoHHas Bepcusi)

6. H. A. Pyab. ®usnka KpUCTAUIMYECKUX TUAIIEKTPUKOB. Spocnasis: Apl'Y, 1988.

9. MaTepuajibHO-TeXHUYeCKas 0a3a, HeO0OX0AMMAas ISl OCYLECTBJIEHUS 00Pa30BaTEIbLHOI0
npouecca no JMCUMIUInHE

- yueOHbIC ayIMTOPUU JJIsl IPOBEACHUS 3aHITHIA JICKIIMOHHOTO THIIA;
- yueOHBIC ayTUTOPHH JJIsl TPOBEICHUSI JTA0OPATOPHBIX PadoT;
- yueOHbIC ayTUTOPUU JJIsl TIPOBEACHUS MTPAKTUYECKUX 3aHITUN (CEMHHAPOB);
- y4eOHbIC ayTUTOPHUH ISl IIPOBEIACHHUS TPYIIIOBBIX U HHIUBUIYaTbHBIX KOHCYITBTAIIHIA;
- y4eOHbIe ayTUTOPUHU JJIS IPOBEIACHUS TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOUHON aTTeCTalllu;
- IOMENICHUS ISl CAMOCTOSITEITbHOU PabOTHI;
- IOMCIICHUS NI XpaHCHUA U HpO(l)I/I.HaKTI/I‘ICCKOFO OGCHy)KI/IBaHI/IH TCXHUYCCKUX CPCACTB
o0OydeHwus.
CHGI_II/IaJ'IBHBIe MOMCHICHUS YKOMIIJICKTOBAHBI CPCACTBAMU OGy‘-IGHI/ISI, CJIy’KallluMu JJIs
MpeIoCTaBICHUs YueOHOU nHPOpMAITUK OOJIBITION ayTUTOPHH.



[Tomenenust yIsi cCaMOCTOATENbHON PabOThl O0YYaIOIMIMXCS OCHAIEHBI KOMIBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIOUEHUs K ceTH «VHTepHeT» M obecrneueHueM A0CTyma K
3JIEKTPOHHOM MH(POPMAIIMOHHO-00pa3oBaTeabHOM cpene SApl'Y.

ABTOp:
ct. mpenof. kad. MOD, k.¢.-M.H. Pomanos JI.H.
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IIpuio:xkenne Nel k padoyeil nporpaMme M CHUANINHbBI
«JIEKTPUYECTBO U MATHETHU3M»

@DoH/I OLIEHOYHBIX CPECTB
JJIS1 IPOBEAeHN S TEKYLEero KOHTPOJISl YCIeBaeMOCTH
U MPOMEKYTOYHOM aTTEeCTAIIUM CTYAEHTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUSI WJIM MHbIE MATEPHAJIbI,
HCIOJb3yeMble B MPoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3amaHus 1J151 CAMOCTOSITEJIbHOI padoThI
(Oanmbie 3a0anus 8bINOIHAIOMCS CIYOEHMOM CAMOCMOAMENbHO U NPenooagamenem 8

oos3amenvHoM nopsoke nposepsitomest) llposepsiercs chopmupoBanHocTh komneTeHun OITK-1

(uanukaropsr ]I OIIK-1.2, /] OIIK-1.3).

3aganus no teme Ne 2 «OCHOBHbBIE NOHATHS TEOPHH CUMMETPHH KPHCTAJJIOB:

—

10.

11.

ITocTpouts 3neMeHTapHble TUeKU Burnepa-3eitua ais 0.1.K. ¥ CTPYKTYpPBI THIIA ajMa3.
[TocTpouTh AEeMEHTapHYIO STYCHKY 0OpaTHOW PEIMIETKH JUIsl CTPYKTYPhI aMa3 ¥ [IMHKOBOM
OOMaHKH.

Ecnu by, bz, b30a3zucHble BEKTOPHI 0OpaTHOM PEIIETKH TO CIPABEUINBBI COOTHOIICHUS:

@z) ., bxb,

b(b,xb,)=—F""""—, —2—3
I(ZX 3) a1(azxa3) 1 bl(bZXbS)

IZi€ a1, a2, a3 0a3UCHBIE BEKTOPHI npsIMOH
peleTKu

Joka3zaTh TeopeMbl 0 COYETAHUM ONEPANMH TOYEYHOH CUMMETPHH:

Teopema 1. PaBHomeilicTByIOIIEH [BYX NEPECEKAIOMINXCS TUIOCKOCTEH CHUMMETPUU
ABJISETCS OChb CHUMMETpUM (COBHAJaeT ¢ JIMHUEH IepeceyeHHus IJIOCKOCTeH) ¢
3JIEMEHTApHBIM YIJIOM IOBOPOTA, PaBHBIM YIBOCHHOMY YTy MEXAY IJIOCKOCTSIMU.

Teopema 2. Touka nepeceyeHUs] YETHOM OCH CHUMMETPHUHU C MEPHEHIUKYISPHON €i
IIJIOCKOCTBIO BCEr/a SIBJISIETCS LEHTPOM CUMMETPUH.

Teopema 3. Ecinu nepneHauKynIsipHO OCH CUMMETPHUM 71-20 NOPSAJKA NMPOXOIUT OCh
CUMMETpUU 2-20 TOpsJKa, TO BCETO HMEETCS ANTAKUX OCEH BTOPOro mnopsika,
NEePHEHUKYJIAPHBIX OCH H-20 TOpsAJKAa U PACHOJOKEHHBIX dYepe3 yroil 7a/nB
IIJIOCKOCTH, NMEPHEHUKYISIPHON OCH n-20 MOPAIKA.

Teopema 4. Ecinu Boosns ocu n-2o mopsijka NPOXOAUT IIOCKOCTh CUMMETPHH, TO
TaKUX IUIOCKOCTEH HMMEETCs BCEro n, MPOXOIAIIMX YEPE3 OCh n-20 NMOpsAAKa. YToid
MEX/Jy COCEAHUMHU IJIOCKOCTSIMU PaBEH m/n.

Teopema 5. (Teopema Diinepa). PaBHoaeiicTByIoLed NBYX IEpeceKaroUuxcs ocen
CUMMETPUH SIBIAETCA TPEThS OCh, IPOXOASALIAs YePE3 TOUKY UX IEPECCUCHUS.

Teopema 6. BsaumopneiicTBue naByX oOced CHUMMETpUM 2-ro TMOpslKa, Iepe-
CEeKalumuxcs MoJ YINIOM «, NOPOXKIAIT IOBOPOTHYIO OCb CHMMETPHUH C
3JEMEHTAPHBIM yIJIOM 3 = 2 a.

Jdoka3aTh TeopeMbl 0 COUYETAHUM ONEePaAlMii MPOCTPAHCTBEHHON CUMMETPHH:
Teopema 7. IlocnenoBaTenbHOE OTpaXX€HUE B JABYX MapalielbHBIX IJIOCKOCTAX
CUMMETPUU PABHOCUJIBHO TPAHCIILIMU HA NapaMmerp /= 2a, Te a — PacCTOSHUE MEXIY
IJIOCKOCTSIMH.

Teopema 7 a (oOpatHas). JItoOyro TpaHCIALUIO MOXHO 3aMEHMTh OTPa)KEHUEM B JIBYX
napaieNIbHbIX IJIOCKOCTSX, OTCTOSIIUX APYr OT JIpyra Ha pacCTOSHUU a = t/2, rae t—
HapaMmeTp TPAHCISLHH.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Teopema 8. [ImockocTh CUMMETPUU U MEPIECHIUKYISpHAS €i TpaHCISALUS C MapaMeTpoM
{TIOPO’KJAIOT HOBBIE BCTABJIEHHBIE MJIOCKOCTH CUMMETPHH, NapajlulebHbIE OPOXKIAIOLIEH,
aHAJIOTUYHBIE €l M0 TUILY U OTCTOSIILIKE OT Hee Ha PAacCTOSHUU /2.

Teopema 9. [InockocTe CUMMETPUM M W TPAHCIALUSA f, COCTABJIAIOLIAS C IIOCKOCTBHIO
yroJl o, MOPOXKJAIOT MJIOCKOCTh CKOJB3AIIETO OTPAKECHUS, MapaIJICIbHYIO MTOPOXKIatoIei
IUIOCKOCTH M OTCTOSIIYI0 OT HEe B CTOpPOHY TpaHciusuuu Ha (#/2) sin(o). Benmnumna
CKOJIb>KEHUS BIOJIb MOPOXKACHHOM IMIIOCKOCTH paBHa £CcOS 0.

Teopema 10. OtrpaxkeHue B JABYX MEPECEKAIONIUXCS IUIOCKOCTSIX CHUMMETPUH MOKHO
3aMEHHUTH BpaIlleHHEM BOKPYT OCH CUMMETPUHU, COBMAIAIONIEH C IMHUEH TIepecedeH sl 3TUX
IUIOCKOCTEH. YTosl MOBOpPOTa BOKPYT O3TOM OCH DPAaBEH YJIBOCHHOMY YINIy MEXIY
TJIOCKOCTSIMH.

Teopema 10a (oOpatnas). Ocb cUMMETPHH, NPOCTYIO0 WJIM BUHTOBYIO, MOKHO 3aMEHUTh
napoi MI0CKOCTe CHMMETPHH, MPOCTHIX WM CKOJB3SIEro OTPaKEHUs, EPECEKAIOIINXCS
101 YTJIOM, COOTBETCTBYIOILIUM HOPSAIKY OCH.

Teopema 11. Tpancnsnus, nepneHIUKyIsIpHAsE OCH CUMMETPHUH, OPOKAAET TAKYIO K€ OCh
CUMMETpPUH, NapaUICTbHYI0 MOPOXKIAIONICH M CMEIEHHYI Ha #/2. B HalpaBICHUU
TPaHCISALUU.

OTa TeopeMa OTHOCUTCS K JIIOOBIM OCSIM CHMMETPUU — MPOCTHIM, BHHTOBBIM M WH-

BEPCUOHHBIM, B TOM YHUCJIE U K OCH 1, T. €. K IEHTPY CUMMETPHH.
Teopema 12. Ocp cummeTpuu ¢ YIJIOM IIOBOpPOTa O U NEPHEHIUKYJsSpHas K Hel
TpaHCIALUA tHOPOXKAAIOT TAKYIO KE OCh CHMMETPHH, NapAJUIEIbHYI0 TaHHOMW, OTCTOSILYIO
0T Hee Ha paccTosgHue t/(2 sin (a/2)) U pacroyoKEHHYIO Ha JIUHUM, IEPIEHANKYIIPHONH K
TPAaHCISLUY { B €€ CEPELIUHE.
Teopema 13. BuHToBas oCh CHMMETPUM C YIJIOM IIOBOPOTa O U IIEPEHOCOM f; U
NEPIEHIUKYIISIPHAs K HEM TPaHCISILKA ¢ MOPOKIAI0T BUHTOBYIO OCb C TEM K€ YIJIOM U TEM
Ke MEePEHOCOM, MAPALICIbHYI0  JaHHOH, OTCTOSAIIyr  OT Hee Ha (2 sin(a/2)) wu
PacrojIoKEHHYIO0 Ha JTUHUM, IEPIEHUKYISIPHON K TPAHCIALUN! B €€ CEpEAUHE.
Teopema 14. Ocb cuMMeTpuU € yIJIOM IIOBOPOTA ¢ M TPAHCIALMA ¢, COCTABIIAIONIAS C HEU
yroi f, TMOpPOXKIAI0T BUHTOBYIO OCh CHMMETPHH.
Teopema 15. BuHToBast 0cb CHMMETPHH C YIJIOM IIOBOPOTA 0. U TIEPEHOCOM /71 TPAHCIIALUSA
{, COCTABIIAIONIAs C BAHTOBOW OCBIO YTOJ [, HTOPOXKIAIOT BUHTOBYIO OCh CHMMETPUU C TEM
K€ yIJIOM I1I0BOpPOTa.
Teopema 16. IHBepCHOHHO-ITIOBOPOTHAsI OCh € YIJIOM IIOBOPOTA ¢ U MEPIEHAUKYJIspHAs K
HEHl TpaHCIALUA [IOPOXKIAIOT Ty K€ HMHBEPCHOHHO-IIOBOPOTHYIO OCh, MapajlICIbHYIO
MTOPOKIAOLIEH.
Cnedocmeue: LEHTP CUMMETPUM M TPAHCIALUS (TIOPOXKIAIOT HOBBIM LIEHTP CUMMETPHH,
CMEILEHHBI OTHOCUTENBHO JaHHOTO B HAIIPaBIEHHUU TPAHCISALMM fHA IIOJOBUHY €€
BEJIMYMHBI.
Teopema 17. VHBEepCcHOHHO-IOBOPOTHAs OCb C YIJIOM IIOBOPOTA O W TPAHCIALUS £,
COCTABJIAIONIAs] C 3TOM OCBIO Yroj f, MOPOXkKAAI0T HHBEPCUOHHYIO OCh C TE€M K€ TOBOPOTOM
0., IAPAJUICIBHYIO TaHHOM.

JlokazaTh, 4TO B KpUCTAJJIaX MOTYT OBITh TOJIbKO MOBOpOTHBIE ocu C1, Ca, C3, Ca, Ce.

3ananus mo teme Ne 3 «MeToabl HCCIeI0BAHNS KPUCTAIINYECKUX CTPYKTYP»:

1.

Paccuurars crpykrypasie gaktopsl st OLIK, I'LIK u cTpykTyps! anmas.

3aganus nmo teme Ne 4 «J/lepeKkThbl B TBEPABIX TeJAX»:

1.

B crpykType 2.y.x. 00beMbl MOJOCTEH (TaK Ha3bIBAEMBIX MEXKIOY3JIMI) MEXKIY aTOMaMH
Majbl: a) ONpPENeIUTh  TOJIOKEHHE  CcamMoro  OOJBIIOr0  MEXIOoy3ius;  0)
paccuuTaTbMaKCUMaJIbHbIA 00bEM MTOCTOPOHHEHN C(EepUUEcKON MPUMECH, KOTOPYIO MOXKHO
MIOMECTUTH B caMO€ OOJIbIIOE MEXKA0Y3/IHEe, CUMTas YTO aTOMBI B 3TOH CTPYKType UMEIOT
chepuyeckyio popmy; B) CKOJIBKO COCETHUX aTOMOB OyAET KacaThCs aTOM IpUMECH?
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2. Paccuurarth Te Jke BEIMYMHEI KaK U B 3aJJaHnn 1 IJIL CTPYKTYPHI 0.Y.K. 1 aJiIMa3s.

3ananus nmo treme Ne 5 «MexaHu4ecKue CBOCTBA TBEPABIX TeJ»:
1. Moaynu ynpyroctd M yHOpyrue IMOCTOSIHHbIE — JUIsL  Pa3jIMYHBIX TOUYEYHBIX IPYII
CUMMETpPHHU.
2. Bs3koe U XpynKoe pa3pylLIeHHE TBEPAbIX TEl.

3aganus nmo teme Ne 6 «/ludjieKTpu4ecKHe CBOMCTBA KOHACHCHPOBAHHBIX COCTOSTHUII»:
1. TemneparypHble 3aBUCUMOCTH JUAIEKTPUYECKON TPOHULIAEMOCTH.
2. da3oBble nepexobl B CErHETOIEKTPUKAX.

3aganus nmo teme Ne 7 «3J1eKTPOHBI B METALIAX»:
1. Mojenp MeTauIn4eCKOH NPoBOAUMOCTH 30MMepdeba.
2. DOMmuccus 3JeKTPOHOB U3 MeTalljia.
3. Ilna3meHHbIe KOJIeOAHUS HIIEKTPOHHOIO Ta3a.

3ananus mo teme Ne 8 «Kosie0aHus pemerku»:
1. BzaumopeiicTBHE IEKTPOHOB € (POHOHAMHU.
2. BuusHue GOHOHOB Ha AIEKTPOCONPOTUBIICHUE TBEPIBIX TEI.

3ananus mo treMe N2 9 «OCHOBBI 30HHOM TEOPHH TBEPABIX TeJ»:
1. JluHamMuKa IBHKEHHS DJIEKTPOHOB.
2. Ilonsitue "apipku".
3. Knaccuduxanus TBepabIX TEN MO 30HHOU CTPYKTYpeE.
4. Omnpenenennie 3pHEKTUBHON MacChl HOCUTENEH 3apsia.

3ananusa no teme Ne 10 «MeToabl pacuera JHEPreTMYECKOro CHEeKTPa 3JIEKTPOHA B
TBEPAOM TeJie»:
[TpubnmkeHue nceBAONOTeHIINANA.

3ananus nmo teme Ne 11 «OcHOBBI PU3MKHU MOJTYNIPOBOJTHUKOB):
[TonynpoBOAHMKOBBIE MAaTEPHUAIIBI C IOHUKEHHON Pa3MEPHOCTBIO.

3ananus nmo teme Ne 12«MarHuTHble CBOHCTBA TBEPABIX Te/D):
1. CrouHOBEIE BOJIHBEL.
2. CBOWCTBA 2JIGKTPOHOB B CUJILHBIX MATHUTHBIX MOJISX. 30HBI JlaHaay.

3ananus mo teme Ne 13 «OnTuyeckue cBOHCTBA KOHAEHCUPOBAHHBIX COCTOSIHUI»:
1. CnekTpsl OTpakeHHs] KOHACHCUPOBAHHBIX COCTOSHUM.
2. Henuneiinble 3¢ (HeKTh B KOHIEHCUPOBAHHBIX CUCTEMAX.
3. TeepmoTenbHbIE Ta3epHl.

3ananus nmo treme Ne 14 «CBepXnpoBoaAMMOCTb TBEPAbIX TeJ»:
1. BricokoTemnepaTypHasi CBEPXIPOBOIUMOCTb.

2. MHcnons3oBanune CBCPXIIPOBOAUMOCTH.

3ananus nmo teme Ne 15 «@u3nvecKkue CBOMCTBA HEKPUCTAVIMYECKHUX TBEPABIX Te/D):
1. Marepualibl C MOHMKEHHOW pa3MepHOCThI0. HaHoMaTepuabl.
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2. Cniucok BONPOCOB M (WJIH) 3aJaHUi J1JI IPOBeleHUs IPOMEKYTOYHOM aTTeCTAIMU
Ha sx3amene nposepsiercst cpopmupoBanHocTs komnereHuu OIIK-1 (uapukarop U OIIK-

10.
11.
12.
13.
14.

15.

16.
17.
18.
19.
20.
21.

22.

23.
24.
25.
26.
27.

28.
29.
30.

31.

32.
33.

1.1).
CnucoK BONPOCOB K IK3aMeHY:

Omnpenenenue TBepAOro coctostHus. [loHsTre “OnkHEro” U “mampHero’ MmopsijakKa B
PAaCIOJIOKEHUN aTOMOB B TBEP/BIX TElax.

[TonsiTHe MOHOKpHUCTAIIA, TOJIUKPHUCTAIIIA, aMOP(HOTO Tea.

[TonsiTHE KUIKOKPUCTATUIMUECKOTO COCTOSHUSA.

Omneparuu TOYEYHOH M MPOCTPAHCTBEHHON CUMMETPHH.

I'pynmer Toueunoi cummerpuu: C, S, ,C 7 ,C py . D ,D oy D g, T,T 3, T, 0,0

h -

Kpucrannuueckue cucTeMbl, CAHTOHHUH.

Pemerku bpass.

[TpyMHUTHBHBIE U YCIOBHBIE 3JIEMEHTApHbIE TYEUKU KPUCTAJUIMYECKUX PELIETOK.
Sueiika Burnepa-3eitua.

Kpucramnorpapuyeckue 0003HaueHHs HAPaBIEHUH U IIIOCKOCTEH (MHAEKCHI
Munnepa).

OCHOBHBIE IOHATUSA KPUCTATIOXUMUH.

OOpatHas pemierka. CBoiicTBa BEKTOPOB 00paTHOM pemieTku. 3oHbl bpuitosHa.
OcHoBHbIE 3aKOHBI KpUcTaJu10¢u3nuku: npuHiunsl Helimana u Kropu.

Meroas! ucciaen0BaHUs KPUCTATUIMYECKOU CTPYKTYPHI.

Judpakius peHTTeHOBCKUX Jy4Yel Ha KPUCTAJUIMYECKOH CTPYKTYpe KaKk METOJ
UCCIIEIOBaHMSl YIOPSJOUYEHHOU CTPYKTYPBI.

HedexTsl B kpucTtamumyeckoil crpykrype. Juddysus negektoB B kpucraie.
3axonbl Duka.

HopmanbHble konebaHus pemerku 1 ux crekrp. IlonaTus o poHoHax.
TennoeMKoCTh 2JIEKTPOHHOTO Tas3a.

TenaoeMKOCTh KPUCTAINIMYECKON pelIeTKH (Teopus DifHinTeliHa u [lebas).
TennoBoe paciimpeHne U TEMIONPOBOAHOCTb TBEPABIX TEI.
DeKTpONpOBOAHOCTb AUINEKTPUKOB. uddy3nonnoe cooTHomenne DHIITEHHA.
Krnaccuueckue Teopun 351eKTpONpoOBOIHOCTH B MeTainax (teopuu dpyae u
JlopeHiia).

O dext Xoma, npeacKka3aHHbIl MOJEINBIO 3JIEKTPOIPOBOAHOCTH JlopeHna s
METAJIJIOB.

HecocrosrensHocTs Kitaccuueckux moaeneu pyne u Jlopenna.

KBanroBas cratucruka ®@epmu-/lupaka 1uist 2J€KTPOHHOTO rasa.

VY aenbHas TEIIOEMKOCTb BBIPOXKAEHHOIO 3JIEKTPOHHOTI'O T'a3a.

Mopenb MeTaJIMuecKoi mpoBoauMocTu 3oMMepdenbaa.

Omnpenenenue TBepAoro coctostHust. [lonstue “OnkHero” u “nampHero” MopsiakKa B
Pacroj0KEHUU aTOMOB B TBEPJBIX TeJaX.

ITonsiTE MOHOKpHCTAILIA, TOJIUKPUCTAIIA, aMOP(HOTO Tea.

[TonsTHE KUAKOKPUCTAIUINYECKOTO COCTOSHHUS.

Onepanuy TOYEYHON U IPOCTPAHCTBEHHON CUMMETPUHU.

I'pynnetl Toueunoit cummerpuu: C » S, ,C 14 ,C 5 D Dy D g, T,T 4, T ), 0,0

h -
Kpucrannmueckne cucTeMbl, CHHTOHUH.
Pemerku bpags.
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34.

35.

36.
37.
38.
39.
40.

41.

42.
43.
44,
45.
46.
47.

48.

49.
50.
51.
52.
53.

54.
55.
56.
57.
58.

59.
60.
61.
62.
63.
64.
65.
66.
67.

68.
69.
70.
71.
72.
73.
74.
75.
76.

[TpyMHUTHBHBIE U YCIOBHBIE 3JIEMEHTApPHbIE TYEUKU KPUCTAJUIMYECKUX PELIETOK.
Sueiika Burnepa-3eitua.

Kpucramnorpapuyeckne 0003HaueHHs HaPaBICHUH U MJIO0CKOCTEHN (MHAEKCHI
Munnepa).

OCHOBHBIE IOHATHSA KPUCTAITIOXUMUHU.

OOpatHas pemierka. CBoiicTBa BEKTOPOB 00paTHOM pemieTku. 3oHbl bpuiosHa.
OcHoBHbIE 3aKOHBI KpUcTaJu10¢u3nuku: npuHiunsl Helfimana u Kropu.

Meroas! ucciaen0BaHus KPUCTATUIMYECKOU CTPYKTYPHI.

Judpakius peHTTeHOBCKUX Jy4Yel Ha KPUCTAJUIMYECKOH CTPYKTYpe KaKk METOJ
UCCIIEIOBaHMsI YIOPSJOUYEHHON CTPYKTYPBI.

HedexTsl B kpuctamumyeckoit crpykrype. Juddysus nepektoB B kpucraie.
3axonbl Duka.

HopmanbHble konebanus pemerku 1 ux crekrp. IlonsaTus o poHoHax.
TennoeMKoCTh 2JIEKTPOHHOTO Tas3a.

TenaoeMKOCTh KPUCTAIUNIMYECKON pPeIIeTKH (Teopus DifHiTeliHa u [lebas).
TennoBoe pacmMpeHre U TEMIONPOBOAHOCTD TBEPBIX TEI.
DeKTpONpPOBOAHOCTb AUINEKTPUKOB. uddy3nonnoe cooTHomeHne DHHIITEHHA.
Krnaccuueckue Teopun 351eKTpONpoOBOIHOCTH B MeTainax (teopuu dpyne u
JlopeHia).

O dext Xoma, npeacKka3aHHbIl MOJEINBIO 3JIEKTPOIPOBOAHOCTH JlopeHna s
METAJIJIOB.

HecocrosrensHocTs Kitaccuueckux moaeneu Jpyne u Jlopenna.

KBanrtoBas cratucruka ®@epmu-/Iupaka 1uist 3J€KTPOHHOTO rasa.

VY nenpHas TEII0EMKOCTh BBIPOKICHHOIO 3JIEKTPOHHOIO rasa.

Mozens MeTamIn4eckoi mpoBoAuMocTH 3o0MMepdenbaa.

OpnoanexrponHoe ypaBHenue lllpenunrepa B kpucramuinueckom nose. Teopema
binoxa.

Pacuer 30HHOI CTPYKTYpBI B MOJIEIH I1OYTH CBOOOIHBIX 3JIEKTPOHOB.
[TpubnmxeHne CUIILHOM CBS3H.

Meron ncesaonoreHnuana.

[Tpubnnxenne Xaptpu-Doka Jyist 3NEKTPOHOB B KpUCTAJLIE.

30HHas CTPYKTypa OCHOBHBIX IIOJYIPOBOIHUKOB, UCIIOJIb3yEMBIX B
MOJIyIIPOBOJHUKOBOH 3JIEKTPOHHUKE.

ITprMecHbIE LIEHTPBI B OJYPOBOIHUKAX.

ITpsiMO30HHBIE U HENPSIMO30HHBIE MTOJIYIIPOBOJIHUKH.

Oco0eHHOCTH NOBENEHNUS AIEKTPOIPOBOIHOCTH MOJIYIIPOBOJAHUKOB OT TEMIIEPATYPBHI.

JlaMarHuTHbIE CBOMCTBA TBEPABIX TEI.

[[UKIOTPOHHBINA JUAaMarHUTHBIN PE30HAHC.

Knaccudeckas teopust napamaraerusma (teopust JlanxxeBeHa).
[Tapamarnetusm Ilaynu ass BEIpOXKIEHHOTO 3JEKTPOHHOTO rasa.
DNeKTpOHHBIN mapaMarHuTHBIN pe3oHaHc (DI1P).

CBoiicTBa 3JIEKTPOHOB B TBEP/BIX TEJIaX MPU CHIIBHBIX MAarHUTHBIX MOJIAX (YPOBHU
Jlanpay).

deppoMarHuTHbIE CBOKWCTBA TBEPABIX Tel. Da3oBbIe MEPEXOIBI.
AnTH(EppOMarHeTu3M U pepuMarHeTusM.

DneKTpOH-(POHOHHOE B3aUMOJEHCTBUE. DIEKTPOCOIPOTUBIECHUE TBEPABIX TEIl.
[Tbe303mekTpuueckuii 3 ekt (mpsMoit u oOpaTHBIN).

[Tuposnextpuueckuit 3QpPext. JInHeitHble NTUPOIEKTPUKH.
CerneroanekTpuku. MOTHBBI BOSHUKHOBEHUS CIIOHTAaHHOU MOJIIPU3ALUH.
@Da30BbIE CETHETOINEKTPUYECKUE ITEPEXOBI IEPBOIO U BTOPOT'O poja.
OnTnyeckne XapaKTePUCTUKU KOHJIEHCUPOBAHHBIX COCTOSHHUM.

OnTryeckre Mex30HHbIE IEPEX0/Ibl B KOHICHCUPOBAHHBIX COCTOSHUSX.
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77. CHexTpsl MOTJIOMIEHUS U OTPAXKEHUS JJIsl IPSIMO30HHBIX U HENPSIMO30HHBIX
JOUBJIEKTPUKOB U MOTYIIPOBOAHUKOB.

78. BnusiHMe BHEUTHUX BO3[CHCTBUI (MATHUTHOTO U 3JIEKTPHUYECKOTO MOJEH,
MEXaHUYECKOIO AaBJIEHUS, TEMIIEPATypPbl) HAa ONITUYECKUE NIEPEXOIBI.

79. TBepaoTenabHBIE J1a3€PHI.

80. HenuneiiHble SBIECHUS B KOH/IEHCUPOBAHHBIX CUCTEMAX.

81. OCHOBHBIE CBOMCTBA CBEPXIPOBOSAIIETO COCTOSHHUS.

82. Teopusa bapauna-Kynepa-llpugdepa (bKI) nns cBepXnpoBoAMMOCTH.

83. BbicokoTemnepaTypHas CBEpXIpPOBOJUMOCTb.

84. Ctpyktypa amop(dHbBIX TBEPIABIX TelL. DHEPreTUYeCKU  CIIEKTP
HEKPUCTAJUIMYECKUX TBEPJIbIX TEJ.

85. AMopdHBIE COCTOSTHUS (AUDIIEKTPUKHU, METAILIBI, TOTYTPOBOTHUKH )
KOHJIEHCUPOBAHHBIX CUCTEM.

86. MaTepuaiibl C MIOHHKEHHON Pa3MEpPHOCTBIO.

87. XKuakue KpuCTAILIBI.

88. Hanomarepuaisl.

HpaBnna BBICTABJICHHA OLICHKH

B sx3aMeHanmoHHble OMIIET BKIIIOYAETCS Ba TEOpEeTUUYeCKUX Borpoca. Ha moarorosky k
OTBETY JaeTcs He MeHee lJaca.

IIo wrtoram »5K3aMeHa BBICTABIISIETCS OJHA U3 OLEHOK: «OTIMYHO», «XOPOLIO»,
«YJOBJICTBOPUTEIBHO» WA «HEYIOBIETBOPUTEILHOY.

Onenka «OTJIMYHO» BBICTABISIETCA CTYIEHTY, KOTOPBIM 3HA€T OCHOBHBIE JJIEMECHTBI
TOYEYHOM U IPOCTPAHCTBEHHOW CHMMETPHUH, TE€OPEMBI COYETAHMS HJIEMEHTOB TOYEYHOU H
IIPOCTPAHCTBEHHON CHUMMETPUHU; OCHOBHBIE JKCIIEPUMEHTAJIBHBIE METOAbl HCCICIOBAHUS
KPUCTAJUIMYECKUX CTPYKTYp, OCHOBAHHBIX HA MOAXOAAX Bynsda-bparros u Jlays,
9KBUBAJIEHTHOCTh NMOoAX010B Bynbda-bparros u Jlays ; cBsi3b MeXaHHMUECKOIO HANpsKEHUS U
nedopmanuu (3akoH ['yka B 00001I€HHOM BHUJIE); KJIACCUYECKONW TEOPUHU SJEKTPONPOBOJHOCTH
METaJUIOB; OCHOBHBIX THUIIOB JE€(PEKTOB B KpHUCTaJlJax; OCHOBBI T€OpUHU AUPPY3UH, MOTyUCHUE
I dy3nOHHOE COOTHOLIEHUST DWHINTEHHA, TPOOIEeMbl MHOTUX TeJ; TeopeMbl bioxa; monenu
Kponura-IleHHn Ui OZHOMEPHOrO KpUCTaLIa;  MOHATHSA "HPPEeKTUBHON Macchl" HocuTels
3apsja; Meroja siueek Burhepa-3eiiTua; noctpoeHus 30H bpuiosHa; nosstue "abipku';
Kjaccu(uKalus TBEpAbIX Tel IO 30HHOM CTpyKType; ompexaencHue 3GGEeKTUBHON Macchl
HOCUTENEH 3apsna; NpUOIM)KEHHE IOYTH CBOOOJIHBIX AJIEKTPOHOB; NPUOIMKEHHE CUIBHOU
CBSI3U; NPUOJIMKEHUE NICeBAONOTeHIMAaNa; npubnmxenue XapTpu-Poka; ocoOeHHOCTEH 30HHON
CTPYKTYpbl OCHOBHBIX IMOJYNPOBOJHUKOB; MapaMeTpbl 30H-HOM CTPYKTYpbI, ONPEIEIIAIOIINE
BO3MOXHOCTh U 3((PEKTUBHOCTh UCHOJIb30BAHUS JAHHOTO IOJYNPOBOJHUKA AJIi KOHKPETHBIX
IPAKTUYECKUX MPUIIOKEHNUH; TOIYITPOBOJHUKOBBIX MAaTEPUAJIOB C MOHMKEHHOM Pa3sMEPHOCTHIO;
KJIACCUYECKOM TEOpUM JAMAMarHeTHM3Ma W IlapaMarHeTusMa TBEpAbIX Tel; OCHOB
JMaMarHUTHOTO(LIMKJIO-TPOHHOT0) u 3JIEKTPOHHO-IIapaMarHUTHOTO PE30HAHCOB;U
IIPAKTUYECKOIO UCIIOJIb30BaHUS; 0 beppoMarseTukax, (beppuMarHeTukax U
aHTU(EpPpOMArHeTUKax; TEMIIEpaTypHbIX  3aBUCUMOCTEH  MarHUTHOH  IPOHULAEMOCTHU
(eppoMarHeTHKOB; CIIMHOBBIX BOJIHAX, CBOMCTBAaX 3JIEKTPO-HOB B CHJIbHBIX MAarHUTHBIX MOJISX;
IPSIMO30HHBIX M HENPSIMO30HHBIX CTPYKTYpP M ONTHYECKUX INEPEXOJ0B B HHUX; XapaKTEPHBIX
CIEKTPOB TMOIVIOIIEHUS IPSAMO30OHHBIX M HENPSAMO3OHHBIX CTPYKTYp; CHEKTPOB OTPa)KEHUs
KOHJECHCUPOBAHHbIX COCTOSHUM; HENUHEHHBIX 3(()EKTOB B KOHAECHCHPOBAHHBIX CHCTEMAX;
MHUKPOCKOIIMYECKOM TEOPUM CBEPXIPOBOAMMOCTH bapnuHa, Kynepa u Iuddepa;
BBICOKOTEMIIEPATYPHOIl CBEPXNPOBOJUMOCTH; IOBEAEHUS CBEPXIPOBOAHMKOB B MAarHUTHBIX,
JNEKTPUYECKUX IIOCTOSHHBIX M IIEPEMEHHBIX IOJIAX; MCIOJIb30BAaHUE CBEPXIIPOBOJHOCTH;
aMOp(QHBIX  TBEPIABIX TEJI U MATEpUAIOB C NOHWKEHHOW Pa3MEpPHOCTBIO; (PU3MKHU KMIKHX
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KPUCTAJIOB, JHEPreTUYECKOr0 CHEKTPa HEKPUCTAIIMYECKUX TBEPAbIX Tes;  (U3MKU
HAaHOMAaTepHaJloB, yMeeT OObSCHATh BIMSHUE CUMMETPUU Ha (PU3NYECKUE CBONCTBA, CYLIHOCTh
TU(QPAKLUOHHBIX METOJOB  H3yY€HHUs KPHCTAIMYECKOM CTPYKTYpBl, BIUSHHE DPACCESHUS
HOCUTEJIEN 3apsAja Ha 3JIEKTPOIPOBOAHOCTh B IMPOBOJHUKE, BIUSHUE KOJEOAHMN PEIIETKU Ha
TEIUIONPOBOAHOCTh M TEIUIO-€MKOCTh, MEXAHU3MBbI IOJSAPU3ALUN JUICKTPUKOB, IPOU3BOANUTH
aHaIU3 (U3MYECKUX IIPOLECCOB B KpUCTAIaX, OOBICHATH CBA3b CHEKTpa Audpakuuu
PEHTITEHOBCKOTO M3JIy4E€HUS C KPUCTAUIMYECKOM CTPYKTYpOoH KyOHMYecKOH CHHIOHMH,
CTPYKTYpbI aJIMa3 U HIMHKOBOM OOMaHKU; C€JIaTh pacyeT KOHLEHTPALUHU BaKaHCUH, 3JIEKTPOHOB
U JBIPOK B COOCTBEHHOM U MPUMECHOM MOJYNPOBOJHUKAX M JUDJIEKTPUKAX; ONPEAEISATh THII
(azoBOro mepexoja Mo TEMIIEPATYpPHBIM XapaKTEPUCTHKAM CIOHTAHHON HaMarHWYeHHOCTH U
NOJIIPU3aLUU; ONPEIENIATh IUPUHY 3aIPELICHHON 30HbI OJYIPOBOJIHUKOB U IU3JIEKTPUKOB T10
CIEKTPY HOIJIOUICHMS; ONpenessITh g-pakrop Hocurtenel 3apsana no OIIP-cnekrpam, Baageer
METOJaMH: SKCIIEPUMEHTAIBHOIO ONPEEIICHUS HIMPUHBI 3alPEUICHHON 30HbI IOJYyIPOBOJIHUKOB
U JUJIEKTpUKA U3 CHEKTpa HPO3pAayHOCTH M NOIVIOUIEHMs; KOHLEHTpaluuu, aApeidoBoit
NOJBUKHOCTH HOCHUTEJIEH 3a-psiia U30JIATOPA HA OCHOBE XOJUIOBCKUX U3MEPEHUN; ONPEECIICHUS
tuna (azoBOro Iepexoja IO HCCIEIOBAaHMIO 3aBHUCHUMOCTHM MAarHUTHOW IPOHHULIAEMOCTHU
(beppoMarHeTUKOB OT HAINPSHKEHHOCTH MAarHUTHOIO IOJIsL; OmpeseneHus Thna ¢pa3zoBoro nepe-
X0Jja IO MCCIEAOBAHUIO 3aBUCUMOCTH CIIOHTAHHOM NOJSPU3ALUU CETHETOZJIEKTPUKOB OT
TEMIIEPATYPHI.

Onenka «Xopomo» BbBICTABIAETCS CTYACHTY, KOTOpBIM 3HAET OCHOBHBIE 3JIEMEHTHI
TOYEYHOW M TPOCTPAHCTBEHHOW CHMMETPHHM; OCHOBHBIX JKCIIEPUMEHTAIBHBIX METO/I0B
UCCJIEIOBAaHMSI KPUCTAIIIMYECKUX CTPYKTYp, OCHOBAaHHBIX Ha moaxoaax  Bynbda-bparros u
Jlay?; CBSI3M MEXaHMYECKOIOo HampspDKeHUss U jAedopMmalvy; KIAacCUYECKOH  TeopHuH
JIEKTPONPOBOJIHOCTH METAJUIOB; OCHOBHBIX THIIOB AE(PEKTOB B KpUCTAJIaX; OCHOB TEOpUU
muddys3un, 1uddhy3nOHHOTO COOTHOIICHHUS DWHINTEHHA, MPOOJIEeMbl MHOTHX  TEJ; TEOPEMBI
bnoxa; momenun Kponura-IlenHu i ogHOMEpHOro KpucTauia; HOHATHUS "3ddekTuBHON
Macchl" HOCHUTENS 3apsna; 30Hbl  bpuwnimosHa  [Uid TBEPABIX TeEJ; JWHAMUKH JIBHOKCHUS
JIEKTPOHOB;  KJIACCU(UKALMKU TBEPABIX TEJI IO 30HHOW CTPYKType; MNPUOIMKEHMS IMOYTU
CBOOOJHBIX 3JIEKTPO-HOB U MPUOIMKEHUS CUIBHOIN CBSI3M; OCOOCHHOCTEH 30HHOH CTPYKTYphI
OCHOBHBIX MOJIYIIPOBOJHUKOB; ITapaMeTPbl 30HHOW CTPYKTYpPBbI, ONPEAEISIOLINE BOZMOKHOCTh U
3G (}EeKTUBHOCTh HCIOJIB30BAaHUS JIAaHHOIO IOJYNPOBOJHUKA Ui KOHKPETHBIX MPAKTUYECKUX
IPUJIOKEHUH; KIACCUYECKOM TEOpuHM JHMaMarHeTu3Ma M IapaMarHeTu3Ma TBEPIbIX Tell; OCHOB
JMaMarHUTHOTO(LIMKJIOTPOHHOT'0) U 3JIEKTPOHHO-IAPAaMarHUTHOI'O PE30HAHCOB; OCHOB TEOPHUHU
(deppomarHeTu3Ma U (a30BBIX TEPEXOJOB; O (EpPpOMArHETHKAX, (QeppUMarHeTukax u
aHTHU(eppOMarHeTukax;  TeMIEepaTypHbIX  3aBUCUMOCTEH  MarHUTHOH  NPOHHUIAEMOCTHU
(eppOMarHeTUKOB; MPSIMO30HHBIX U HE NPSIMO30HHBIX CTPYKTYp M ONTUYECKHUX IEPEXOJO0B B
HUX; XapaKTEpHBIX CIIEKTPOB IIOIVIOIICHHUS NPSIMO30HHBIX M HE NPSIMO30HHBIX CTPYKTYD;
MUKPOCKOIIMYECKOH TEOpUU  CBepxupoBoauMoctd bapauHa, Kynepa u Illudddepa;
BBICOKOTEMIIEPATYPHOH CBEPXIPOBOJUMOCTH; aMOP(QHBIX  TBEPAbIX  TEJI U MaTepUaloB C
HNOHMKEHHOM pPa3MEpHOCTbIO; (GU3MKH JKUAKUX KPUCTAIJIOB, yMeeT OOBSCHUTh BIIMSHUE
CUMMETPUU Ha (PU3MUECKUE CBOMCTBA, CYHIHOCTb NU(PAKLUU PEHTTEHOBCKOI'O HM3JIy4EHHUS Ha
KPUCTAIIMYECKON CTPYKTYpE, BIMSHUE pacCesHUS HOCUTENEH 3apsiia Ha AJIEKTPOIPOBOAHOCTD B
IIPOBOJHMKE, BIMSHUE KOJeOaHMM pELIeTKM Ha TeMJIONPOBOJAHOCTh M TEIJIOEMKOCTb,
MEXaHU3MBbl TOJSIPU3ALUU JUIEKTPUKOB, IMPOU3BOAUTH aHAIMU3 (PU3MUYECKUX IPOLECCOB B
KpHUCTalslaX, CBsI3b CIEKTpa JU(PPAKLUU PEHTTEHOBCKOTO H3JIYyUeHHs] € KPUCTAIIMYECKOU
CTPYKTYpOH KyOMUECKO! CHUHIOHHUU; CIENIaTh pacueT KOHLEHTPALUU BaKaHCHM, 3JIEKTPOHOB U
JBIPOK B COOCTBEHHOM M IPUMECHOM IOJYHNPOBOJHMKAX M JUAJICKTPUKAX; OMNPEAEATh THII
(da3zoBOro mepexoja Mo TEMIIEPATYpPHBIM XapaKTEPUCTHUKAM CIOHTAHHON HaMarHWYeHHOCTH U
NOJIIPU3ALUU; ONIPEAEIATH INPHU-HY 3alIPEIIEHHON 30HbI IIOJIyIIPOBOJAHUKOB U JUAJIEKTPUKOB I10
CHEKTPY MOIVIOIIEHUS; BJadeeT METOJaMH: SKCIEPUMEHTAIBHOIO ONPENEIICHUs IIHPUHBI
3allpEILEHHON 30HBI IOJYNPOBOJHUKOB M JUAJIEKTPUKA M3 CIEKTpa IPO3PAYHOCTU U
HOTJIOUICHUS]; KOHLIEHTpalMM, Apei(oBOil MOABMXKHOCTH HOCHUTENEH 3a-psja HM30JATOpa Ha
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OCHOBE XOJUIOBCKMX H3MEPEHHUH; ompelesneHus Tuna (azoBoro Mnepexoaa Mo HCCIeJOBaHUIO
3aBUCUMOCTHU CIIOHTAaHHOW HAMArHMYEHHOCTU OT TEMIIEPaTypBhI.

Onenka «YI0BJETBOPHUTEIbHO» BBICTABIISCTCS CTYACHTY, KOTOPBI 3HAaeT OCHOBHbBIE
AJIEMEHThl TOYEUYHOW U MPOCTPAHCTBEHHON cumMMeTpuu; Metoasl Bynbda-bparro u Jlay»
UCCIIEIOBaHMsI KPUCTAIIJIOB; CBSI3U MEXaHWYECKOI0 HAaNpsKeHUs U AeopMaiim; KJIacCH4ecKyro
TEOPHUIO 3JIEKTPOIPOBOAHOCTH METAJUIOB; OCHOBHBIX THUIIOB JE(PEKTOB B KpHUCTallJaX, OCHOB
Teopuu nuddy3un, npodbiemMbl MHOTUX Ted;, TeopeMmbl bioxa; moaenu Kponura-Ilennu s
OJIHOMEPHOTO KpHUCTa/uI1a; MOHATHS "3((eKTUBHONW Macchl" HOcUTENs 3apsiia; Kiaccu(puKauuu
TBEPIBIX TEJ MO 30HHOH CTPYKTYpE; OCHOBHBIX METOAOB MPHUOIMIKEHHBIX PAcyeTOB CHEKTpa
JIEKTPOHA B KpHUCTaLIe; OCOOEHHOCTEH 30HHOM CTPYKTYpbl OCHOBHBIX IOJYIPOBOJHHUKOB;
KJIACCUYECKOM TEOpUM JAMAMarHeTHM3Ma W IapaMarHeTusMa TBEpAbIX  Tel; OCHOB
JMaMarHUTHOTO(LIMKJIO-TPOHHOI'0) U 3JIEKTPOHHO-IIapaMarHuTHOIO PE30HAHCOB; OCHOB TEOPUU
deppomarHeTusmMa M (pa3oBBIX IepexonoB; O (eppoMarHetukax, (QeppumarHeTukax u
aHTU(EpPPOMArHeTHKaX; MPSIMO30HHBIX U HE IPSIMO30HHBIX CTPYKTYp U ONTHUYECKUX NEPEXO/I0B
B HHX; MHUKPOCKONHMYECKOW Teopuu cBepxmnpoBoauMmoctu bapauna, Kynepa u Iludddepa;
aMOp(QHBIX TBEPABIX TElI U MAaTEpPHAJIOB C MOHMKEHHOW Pa3MEPHOCTHIO; YMeeT OOBACHAThH
CYUIHOCTb AU(PaKIMKM PEHTTEHOBCKOI0 U3JIyYEHHs HAa KPUCTAJUIMUECKON CTPYKTYype, paccesHus
HOCUTEJEH 3apsja B NPOBOAHMUKE, KOJEOAHMH pELIETKH, MOIAPU3ALUN JHUIJIEKTPUKOB,
IPOM3BOIUTh aHAIMU3 (PU3MUECKUX NPOLECCOB B KpHUCTAIaX, CBSA3b CHEKTpa AUpaKkiuu
PEHTIC€HOBCKOTO M3JIy4€HHs] C IPOCTOMKPUCTAUIMYECKOW CTPYKTYpOH; CHAENaTh pacyder
KOHIIEHTPALMU BaKaHCHUM, 3JIEKTPOHOB U JIBIPOK B IOJIY-IIPOBOJAHUKE; ONPEAEIATh THUIl (ha30BOTO
nepexoja IO  TEMIIEPAaTypHBIM  XapaKTEpUCTUKaM  CIIOHTAHHOM HAaMarHU4YEHHOCTH U
NOJIIPU3aLUU; ONPEAEIATh IIUPHU-HY 3alPEILEHHOW 30HBI MOJIYNPOBOJHUKOB M UAJIEKTPUKOB
M30JITOPA 10 CHEKTPY INOTJIOLICHHS; BJIaJeeT METOAAMH JKCIEPUMEHTAIBbHOIO ONpPENCICHUs
IIMPUHBl 3aIPEIIEHHOW 30HBI JUAJIEKTPUKAa U3 CIEKTpa IOIVIOIIEHUS; KOHLEHTPALUH,
npelioBoi MOJBUKHOCTH HOCHUTENEH 3a-psijia U30JSTOpa Ha OCHOBE XOJJIOBCKUX M3MEPEHMI;
UCCIIEI0BaHMs 3aBUCUMOCTH MarHUTHOM IMPOHULAEMOCTH (DeppOMArHETUKOB OT HAIPSXKEHHOCTH
MarHuTHOTO IOJIA.

Ounenka «HeynoBj1eTBOPHTEIBHO» BBICTABIIAECTCS CTYACHTY, KOTOPBI AEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHbIE 3HAHUS; OECIOPSIOYHO M HEYBEPEHHO M3JaraeT MaTrepuall; He
YMEET BBLICIATD [NIABHOE U BTOPOCTENEHHOE, HE YMEET COCUHATh TEOPETUUECKUE MTOJIOKEHHUS C
IPAKTUKOM, HE YCTaHABJIMBAET MEXIIPEAMETHbIE CBA3M; JOIYyCKaeT TIpyOble OIWMOKKM mpu
ONpPEACIICHUN CYLUIHOCTH PAacCKpbIBAEMBIX IOHSITHM, SBICHUH, BCICIACTBUE HEMOHUMAHUSA MX
CYIIECTBCHHBIX U HECYLICCTBEHHBIX NPHU3HAKOB M CBSA3€H; JACT HEIOJIHBIE OTBETHI, JIOTHMKA U
IIOCIIEI0BATENbHOCTD H3JI0)KEHUS KOTOPBIX MMEIOT CYLIECTBEHHbIE U IPHHIMINAIbHBIC
HapyILIECHUs, B OTBETaX OTCYTCTBYIOT BBIBOJbI, OTBETUJ Ha BONPOC IK3aMEHA XYXKE OLICHKHU
«Y nosnersopurenbHo». OneHka «HeynoBIeTBOPUTEIbHO» BBICTABISAETCS TAKKE CTYICHTY,
KOTOPBIN B35J1 9K3aMEHALIMOHHBINA OMJIET, HO OTBEYATh OTKA3aJICH.
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IMpuioxenne Ne 2 k padoyeid nporpaMme M CHUATIIAHbBI
«®Pu3nKa KOHJIEHCHPOBAHHOIO COCTOSTHUS)

MeToaudyecKue YKazaHud 1J1dd CTYACHTOB 10 OCBOCHHIO TUCIHUIIJIMHBI

OcHoBHON (opmoll H3NIOKEHUS Y4eOHOro martepuana MO JucHUIUIMHE «Du3nKa
KOHJICHCUPOBAHHOT'O COCTOSIHUS) SIBJISIOTCS JIEKLMM C MCIIOJIb30BAaHHEM JIEMOHCTPAL[MOHHOTO
skcnepuMeHTa. Ilo OONBIIMHCTBY TEM MPEAyCMOTPEHBI IPAKTHUUECKUE U J1abopaTOpHbIE
3aHATHS, Ha KOTOPBIX MPOMCXOJUT 3aKpeIieHne JIEKIIMOHHOIO MaTepualia IyTeM HNpUMEHEHUs
€ro K KOHKPETHbIM (PU3MYECKHM 3a7adyaM M OTpabOTKa HAaBBIKOB PabOThl C MaTEMATUUYECKUM
anmnapaToM U SKCIEpUMEHTATbHBIM 000py10BaHUEM.

JUis yCHEIHOro OCBOEHMSI IUCLUUIUIMHBI OYEHb Ba)KHA CaMOCTOSTENbHas paboTta
CTYACHTOB HaJ: KOHCIEKTaMM MpPOCIyLIAaHHbIX JIEKUMH, paszgenamu  Kypca  Juis
CaMOCTOSITEILHOTO M3yuyeHUs M JabopaTtopHbIMH paboramu. Crenyer ynaensTb O0o0JibLIoe
BHUMaHME TIOATOTOBKE K IPaKTHUYECKUM (CEMUHApCKUM)  3aHATHUSM. Marepua,
3aKOHCIIEKTUPOBaHHBIM Ha JEKIUAX, HEOOXOOUMO JAoMa ele pa3 npopalaTelBaThb W IMpU
HEOOXOJMMOCTH AONOJHATH HMH(pOpMalMel, MOJYyYEHHOM Ha KOHCYJIbTALUAX, NMPAKTHUECKUX
3aHATHUSIX WIK U3 y4eOHOU JTUTEpaTyphl IPH CaMOCTOATENbHON IPOpabOTKe pa3/ieioB Kypca.

JUis MpoBEpKM M KOHTPOJISI YCBOGHMsI TEOPETUYECKOro MaTrepuana, NpUOOpeTeHHbIX
IPAKTUYECKUX HABBIKOB pa0OThI U NMPOBEACHUS pacueToB, B TE€YEHHE OOyuUeHUs MPOBOIATCS
MEpONpPUATHS TEKYIIEH aTTecTalluy B BUJIE KOJJIOKBUyMa B 5—OM CEMECTPE U CaMOCTOSTENbHbIX
pabor (B aynuropun) B 000UX CEMecCTpax H3y4YeHHs JIUCUUIUIMHBL. Taxke NpoBOIATCS
KOHCYJbTalMK (IIpU HEOOXOAMMOCTH) MO pa30opy 3ajaHuil 1 CaMOCTOSTEIbHOH paboOTHI,
KOTOpBIE BbI3BAJIU 3aTPYAHECHHUS.

OK3aMeH INPUHUMAETCS IO HK3aMEHAIlMOHHBIM OmiieTaM,  KaXAblil U3 KOTOPBIX
BKJIIOUAET B ce0sl TpU TeopeTudeckux Bompoca. Ha caMocTosTeNbHYIO TOATOTOBKY K AK3aMEHY
BBIJICJIACTCSI HE MEHee 3 JHei, BO BpeMs MOATOTOBKHU K 3K3aMEHY IPeAyCMOTpEeHa TpyMIoBas
KOHCYJIbTaIHSI.

OcBouTh BONPOCHL, H3JaraeMble B Ipolecce HU3yueHHs AUCUMILIMHBI «Pusuka
KOHJIEHCUPOBAHHOI'O COCTOSIHUSD) CaMOCTOSITENIbHO CTYAEHTY KpalHe CJIO0XKHO. DTO CBSI3aHO CO
CJIO)KHOCTBIO M3y4aeMoro marepuana U 6oibmuM oobeMoM Kypca. [loaTomy mocemieHue Bcex
ayJIMTOPHBIX 3aHATUI SIBJISETCS COBEPIIEHHO HEOOXOAMMBIM. be3 yHmOpHBIX M peryssipHbIX
3aHATHH B TEYEHHE ceMecTpa clIaTh SK3aMEH IO UTOraM H3y4eHUs AUCLUIUIUHBI CTYAEHTY
IIPAKTUYECKH HEBO3MOXHO.
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