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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Mucuynnyza 51.B.1.19 OcHoBBI KpUCTauIopU3NKU OTHOCUTCS K YacTH, (POpMUPyeMOi yuaCTHUKaMU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

3HaHus 8 obaacmu
¢usuxu 05 oceoeHus
npogunbHbIX
¢usuueckux
oucyunauH

6 obacmu ¢usuku ons MoOeu, ucnosnb3yemble 8 (puzuxe

0C60€eHUSI NPOPUAbHbIX aHU30MPONHbIX Cped 051
¢usuueckux ducyunauH 8blsi6/eHUs 3asucumocmetl
Medcdy UX coCcmasom,
cmpoeHueMm u ceolicmeamu;
OCHOBHble KOMNblomepHble 6a3bl
KpUCManaocmpyKmypHbix
OAaHHbBIX.

Ymemb: ocyujecmensimb nouck u
UCNO0b308aMb KpUCMAmIo-
cmpyKmypHyto uHpopmayuro 0411
onpeoefieHUs OCHOBHbIX
ocobeHHocmell cmpoeHus
Kpucmanau4eckux geujecms;
06BsCHUMD C8513b (huzuUecKux
ceolicme Kpucmanios ¢ ux
cmpykmypoll

Baademb mepmuHonozueli
¢usuueckoli kpucmannoepaguu;
cmpyKmypHoU cucmemamukot
KpuCmanaoe; cmaHoapmHbiMu
Memodamu onucaHus
KpUCManau4ecKux Cmpykmyp;
HABbIKAMU Meopemuuecko20
uccnedoeaHus pusuuecKux u
XUMUYECKUX ceoticme
Kpucmanau4eckux meepobix
men.

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHI{NHU (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHI{MU 10 JUCLUII/INHE KOHTPOJIA IPOMEXXyTOUHOH
(xog, coZiepkaHue ycreBaemMoCTH aTTecTanuu
VHAWKATOpa)
IIK-1: CnocobeH N/ IIK-1: lemoHcmpayus U IIK-1: KonmponbHas
ucnosib30eamb cnocobHocmu ucnonbzogams  |M/T TIK-1: paboma DK3AMEH:
CNeyuanusupo8aHtble | cpeyyausuposanHble 3HaHus — |3Hamb: meopemuueckue 3adauu

KoumposnbHble

80Nnpochbl

3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyAa0eMKOCTb AUCLUII/IUHBI




OyHas

O011as TPy/J0eMKOCTBD, 3.e. 4

Yacos o yue0HOMY IJIaHY 144

B TOM UYHCJIe

ay/JUTOpPHBIE 3aHATHA (KOHTaKTHas1 padoTa):

- 3aHATHSA JIEKI[HOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THINa (MpaKTH4YecKue 3aHATHs / 1abopaTopHbIie PaGoThI) 32

- KCP 2

caMmocTosATe/IbHasA paboTa 42

ITpomexyTouHas arrecTanus 36
JK3aMeH

3.2. CojeprkaHve IUCLIANIVUHBI

(cmpykmypupoeaHHoe no memam (paszdeaam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

aKkaoeMuuecKux uacos u 8uobl yueOHbIX 3aHsimuli)

HaumeHoBaHMe pa3fienoB ¥ TeM JUCLIATUIMHbBI Bcero B TOM 4HC/Ie
Yyachbl
( ) KonTakTHast pabora (paboTta Bo
B3aMMO/IeHCTBHY C NIperojaBaresieM), 4achl
13 HUX
3aHSTHS CamocTosiTesibHast
CeMHUHapCKOTo pabora
3aHATHSA THIIA o0yuaroLerocs,
JIeKLMOHHOTO | (TpakTHueckue | Bcero Hackl
THUMa 3aHATHsI/mabopa
TOpHBbIE
paboThI), yackl

o ¢ $ o o

0 0 0 0 0
OCHOBBI TEH30PHOT'O U CUMMEeTPUIMHOI0 ONUCAHUs (PU3NUeCKUX CBOICTB

32 8 12 20 12
AHU30TPOIHBIX CpeJ,
D/eKTprYecKre CBOMCTBA aHU30TPOITHBIX CIIIOLIHBIX Cpe, 24 6 8 14 10
MexaHryecKHe CBOMCTBA aHU30TPOIHBIX CIVIOIIHBIX Cpef 26 8 8 16 10
CB#I3b 571eKTPUYECKUX Y MEXaHUYECKUX CBOWCTB aHU30TPOIHBIX CPef, 12 4 4 8 4
MarHuTHbIe CBOWCTBA KPUCTA/IZIOB 4 2 2 2
SIBneHus nepeHoca B KpUCTaslaxX 4 2 2 2
TepMopviHaMKKa PaBHOBECHBIX Cpef 4 2 2 2
ATrecrarus 36
KCP 2 2
HWTtoro 144 32 32 66 42

Copiep>kaHue pa3/e/ioB U TeéM JUCIUILTUHBI

1.OCHOBBI TEH30PHOT0 ¥ CUMMETPUMHOTO OINKCaHUs (PU3UUECKUX CBOMCTB aHU30TPOIIHBIX CPe/,.

1.1.AHH30TPOHHLI€ CIJIOLIHbIE Cpebl. Hpe,Z[EJII:HBIG rpymnribl CAMMETPHHN. ITonsaTue Cl)I/IBI/I‘-IECKOFO CBOMCTBa.

CuMMeTpust KpUCTalla, CAMMeTpUs BO3/leiCTBYS, CUMMeTpusi ¢pusuueckoro csoiictsa. [Ipunuun Kropuy,

npuHUMn HelimaHa.




1.2 Kpucraiorpapuueckre 1 KpyucTannodusnueckiue CHCTeMbl KOOpAWHAT. MaTpUyHOe omucaHue
OpTOTrOHAJIbHBIX Mpeobpa3oBanuii. O61ijee orpesieneHue TeH3opa II paxra. [Ipeobpa3oBaHust KOMITIOHEHT
BEKTOPOB ¥ TeH30POB TP MpeoOpa30BaHUM CUCTeMBI KOOPAUHAT. TeH30pbl Pa3/IMuHBIX PAHTOB.
IIceBmoTeH30pHI.

1.3.BHyYTpeHHsIs1 CHMMeTpHsI TeH30pOB. B3auMHO 0OpaTHbIe TeH30pbl. MaTpruHble 0003HaueHust. [1osieBbie U
MaTepuabHble TeH30PbI.

1.4.T'eomeTpuyeckas UHTepIIpeTaLys TeH30POB. YKa3aTe/lbHas [I0BePXHOCTh. Be/mmurHa, XxapakTepusyrolas
CBOWCTBO B JJaHHOM HarpaB/jeHUH. XapaKTepucTHuecKasi TOBepXHOCTh CHMMeTpHUYHOro TeH3opa Il panra u ee
CBOMCTBA. J/IJIMIICOW/, 3HaUeHUI CUMMeTprUYHOro TeHsopa II paHra. YkasaTe/bHble [I0BEpXHOCTH [/151 TEH30POB
BBICILIMX DaHIOB.

1.5.CobcTBeHHbIe BEKTOPBI U COOCTBEHHbIe 3HaUeHUs1 CMMMeTpU4YHOro TeH3sopa I panra. IIpuBesieHne
CUMMeTpUUYHOro TeHsopa II paHra K rj1aBHbIM OCSIM.

1.6.CobcTBeHHast (BHELIHsIST) CHMMeTpUsI TIONSIPHBIX M aKCHA/TbHBIX TEH30DOB.

2.J1eKTpUuecKye CBOMCTBA aHU30TPOITHBIX CIUVIOLLHBIX CPe/.

2.1.ITupo3nexkrpuueckuii 3pdekT. YKaszarenpHas MOBepXHOCTh MUpo3ddekTa. DaekTpokasopudeckuii 3hdexT.
2.2 Tlonsipy3anyist KpUCTa/IIOB B 37IeKTPUUECKOM I1071e. TeH30pbI MOJISIPU3yeMOCTH U AU3/1eKTPUYeCKOU
TIPOHULIAEMOCTH, UX CUMMETPUS [i/151 KPUCTA/IJIOB Pa3HbIX CHHIOHMM. EMKOCTB KOHZeHcaTopa C
KPUCTA//TMYECKUM [JU3IeKTPUKOM. I1I0THOCTB 3Hepruu 3/1eKTpoCTaTU4eCcKoro 1o/t B KpUCTasle.

2.3. CerHeTo3s/eKkTprueckrie Kpuctanbl. ®asoele nepexozsl I u 11 poga. O61jasi XapakTeprCcTHKA
CTPYKTYPHBIX (ha30BbIX TIepexo/i0B B KpUCTa/iaxX. JJoMeHHOe CTPOeHre CerHeTO3IeKTPHUKOB.
3.MexaHnyecKre CBOMCTBa aHW30TPOIHbBIX CIIOLIHBIX CPeJ.

3.1.AHU30TPOITUS MeXaHNYeCKMX XapaKTePUCTHUK KPUCTA/UIOB. [TOHSATHE O TBEPAOCTH U criocobax ee
u3mepenus. [l1kana Mooca. CriaitHOCTb.

3.2.Ten3op HanpspkeHUA. YacTHble (pOpMbI TeH30pa HarpsHKeHUH.

3.3.Ten3op ynpyroii auctopcuu. TeH3op ynipyroi fgedopmauyu. TernaoBoe paciiipeHre KpUCTaoB.
3.4.3akoH I'yka A kpucrtanioB. TeH30pb! yIIpyroi NOAaT/IUBOCTH U XKECTKOCTH, UX CUMMeTpusi. MaTpuuHble
0003HayeHus1 TeH30pPOB. DHeprusi e)OPMHUPOBAHHOTO KPUCTaJIIA.

4.CBs13b 3/71eKTPUUYECKUX U MeXaHWYeCKHX CBOWCTB aHU30TPOIHBIX Cpef.

4.1.TTpsimoii 1 0OpaTHBIN Mbe303/1eKTprUUecKril 3pdekT. [The30TeH30p U ero cuMMeTpHst. PU3NUeCKUit CMBICTT
KOMIIOHEHT I1be30TeH30pa.

4.2.Tlepexop K MaTpulie nbe3omoayneil. Metos npsiMoii pOBepKU. YKa3aTesbHble IOBEPXHOCTH
nbe303¢dexTa. [IpoobHbIN U MTOTepeYHbIi Mbe303¢heKT.

4.3.2nektpocTpykius. [Ibe303/1eKTpruyeckre TeKCTYPHI.

5.MarHuTHble CBOMCTBA KPUCTAJLIIOB.

5.1.Knaccugukarys MarHUTHBIX BellleCTB. PasiryHble TUIIbI MarHUTHBIX CTPYKTYP B KpUCTannax. TeH30psl
HaMarHW4YeHHOCTH U MarHUTHOM BOCITPUMMYMBOCTH BeILleCTBa.

5.2.MarHuTHasi ciMMeTpust. JloMeHHast CTpYKTypa (peppoMarHeTHKOB.

5.3.I1be30MarHUTHBINA 1 MarHUTO3/1eKTpUUecKuil 3¢ heKThI.

6.51B1eHus nepeHoca B KpUCTallax.

6.1.2/1eKTPONPOBOJHOCTb KPUCTAJLJIOB.

6.2. TernonpoBoAHOCTb KPUCTALIOB.

6.3.TepmosniekTpruueckre 3¢hdeKThI.

7. TepMoyHaMUKa PaBHOBECHBIX Cpef.

7.1.BHyTpeHHSss S5Heprys U TepMOAUHaMUYeCKUM MOTeHLMal KpUCTasuia.

7.2.0600111€HHBIe TEPMOJMHAMUYECKIe KOOPAUHATBI U CUJTBI.

7.3.Marpurja TepMOAMHAMUYECKOro roTeH1uana. Ee cuMMeTpus U BbITEKAarOLIe U3 3TOT0 C/1e[|CTBUS.

4. YueOHO-MeTOoANUYeCKOe 00ecrieyeHHe CaMOCTOSITe/TbHOW Pad0ThI 00yJarouxcs



CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

st obecrieueHUst CaMOCTOSATETEHOM PAab0ThI 00YUaIOIUXCS UCTIO/Ib3YIOTCS:
OneKTpOHHBIE KYPChI, CO3/JaHHbIE B CICTeMe 3/IeKTpOHHOT0 00yuenuss HHI'Y:

dusrKa aHU30TPOMNHbIX cpef, https://e-learning.unn.ru/course/view.php?id=3890.

WHble yueOHO-METOAMUECKHE MaTepHaJIbI;

CamocrosiTenibHasi paboTa 00yuaroLUXcs MpeAro/araeT u3ydeHue

KOHCITeKTOB JIeKI[1H, Bbl/leJIeHHBIX pa3/leJIoB OCHOBHOM JIMTEPATyPhl, a TakKKe
JIOTIOJIHATEe/TbHOM JIUTepaTyPhl, BLINOTHEHHE TTPAKTUUECKUX 3a/JaHuH,
OTBeualolMX M3y4yaeMbIM pa3/enaM JUCLUIVIMHBL, TOATOTOBKY K IPOMEXXYTOUHOU
aTTecTalyu.

5. @oHA OLEHOYHBIX CPEeACTB /I TEKYIero KOHTPOJ/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalu Mo JUCIUILIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TumnoBble 3apaHus (omeHoO4YHoe cpeAcTBO - KoHTposibHasi pafoTa) /A  OLEeHKH
chopvupoBanHocTa KommereHuu ITK-1:

1.B KakoM HarpaB/IeHHU HY>KHO TPUJIOKUTh OIHOPO/IHOE 3/IeKTpUYecKoe 1oJie K KpUCTarlTy
cdanepura (ToueuHasi rpynma Td), uToObl er0 CUMMeTpHs TOHU3WIACh J10:

1) rekcaroHanbHOM; 2) poMOnUecKoii; 3) MOHOKJIUHHOM; 4) TPUKIMHHOM?

2.ITonb3ysce npuHLMnoM HeliMaHa, onpesieliTh BO3MOXKHbIE TOUeUHble TPYIIIbl CAMMETPUN
KPHUCTa/JIOB, B KOTOPBLIX MOXKET MPOSIBAATHCS TUPO3/1eKTprUUecKrii 3(hdeKT.

3.B kpucraniax Kakux K/1acCOB CUMMeTPUM BEKTOP CIIOHTaHHOM IOJIIPU3aLiuy IMPO3/IeKTPUKA [PU
V3MeHeHWH TemriepaTypbl MOXKeT U3MEeHSTh He TOIbKO CBOIO BeJIMUMHY, HO U HarlpaB/ieHue?

4.HalTu IOTHOCTh TOBEPXHOCTHBIX 3apsi/J0B, BO3HUKAIOIMX Ha MPOTUBOMOJIOXKHBIX TPaHsIX
TYPMaJ/IMHOBOM TIJIACTUHKY TIPU OJJHOPOAHOM HarpeBaHuu ee Ha 30 K, ecsiv njiacTMHKa BbIpe3aHa Tak,
yTo: 1) HOpMasb K TJIaCTUHKe Tlapaijie/ibHa OCU CUMMeTpUU 3; 2) yroJ MeXX/ly HOPMaJibio K
TJIaCTUHKe U 0Chbio 3 cocTapisieT 600; 3) HOpMaJsib K IJIaCTUHKe TeprieHJUKY/IsipHa K 0CH 3.

(Typmanun, 3m, g=1,3 ex. CI'CD).

Kpurtepuu oueHnBanus (oneHoUYHoe cpe/cTBO - KoHTpO/IbHasA padoTa)

OueHnka Kpurepuu orieHMBaHUs

3aUTeHO




OrieHka

Kpurepuru orjeHUBaHUS

He 3aUTeHO

5.2. OnucaHue MKaJl OIeHNBAaHUA Pe3y/IbTaToB 00yuyeHHs 10 JUCIUIIMHE ITPH MPOMEe)XyTOYHOMH

aTTecTanuu

IITkana oneHUBaHUsI C)OPMHPOBAHHOCTH KOMIIeTeHLINMI

YpoBeHn
b
chopmu Hey/I0BJIETBOP | Y/AOBJIETBO OouYeHb
TJIOXO0 XOpOLIOo OT/INYHO TPEBOCX0/{HO
POBaHH HMTEe/IbHO pUTe/ILHO XOpo1Io
oCcTH
KoMIeT
eHIuit
(uHANK
aropa
AOCTHIK He 3aYTeHO 3auTeHO
eHus
KoMIet
eHIHI)
YpoBeHb
OtcytcTBHE YpoBeHb poset
o . 3HaHU B
3HaHUU MuHnManeH | 3HaHUM B oGBeme YpoBeHb
TeopeTHYecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuara. ” JIOMYCTUMBI | COOTBETCTBY obbeme, o
3HAHUM HIDKe " 0111eM 3HaHUH B
HeBo3MO>KHOCTB 1l ypoBeHb 1o11eM COOTBETCTB
MHHHMAa/bHBIX - riporpamMme obneme,
3HaHUS | OLIEHWUTb MIOJHOTY o 3HaHUM. rporpamMme yiolieM
o TpeboBaHUH. TIOJITOTOBKH TIpeBBIIIAOLIe
3HaHUI JonyleHo MOJTOTOBKH! rporpaMme
Hmenu mecto . JomyieHo M MporpamMMy
BCJ/Ie/ICTBUE MHOTO . Jomy1eHo MOATOTOBK
rpy6ble omMOKH HECKOJIbKO TOATOTOBKHU.
OTKasa HerpyobIx HECKOJIbKO u. Ommbok
HecylecTBe
obyyarorerocst T omboK HerpyobIx HHEIX HeT.
oTBeTa oInb0oK
ormbok
IIpogemoHc
TPUPOBAHBI
IIpogemoHc PHp
IIpogemoHc | Bce
[IpogemoHC | TpupoOBaHbI
TPUPOBaHbl | OCHOBHBIE
TPHUPOBaHBI | BCe
BCE yYMeHHsI. ITpogemMoHcTp
OCHOBHBIe OCHOBHBIE
OtcyTcTBUE OCHOBHBIE Perenst HMPOBaHkbI BCe
ITpu perennn yYMeHUsI. YMeHUSI.
MHHUMa/IbHbIX YMeHUSI. BCE OCHOBHBI®
o CTaH/IapTHBIX PeruieHsl Peruens! Bce
YMeHHH. PelrteHsl Bce | OCHOBHBIE YMeHUSI.
3a7lad He THUIOBbIE OCHOBHbIe
HeBo3M0XXHOCTB OCHOBHBIE 3a/iauu C Perens! Bce
MPOJIEMOHCTPUP | 3afauu C 3ajlauu C
OLIeHUTDb Hanuue 3a7lauml. OTZeNbHBIM | OCHOBHEIE
Ymenus o OBaHbI HerpybbIMU | Herpy6bIMU
yMeHHU BemmonHeHs! | U 3ajlaun.
OCHOBHbIE omMOKaMH. | OLIMOKAMHU.
BCJ/Ie/ICTBUE BCe 33/laHUsl | HecyllecTB | BoimosHeHbI
ymeHust. imeu | Breinonsens! | BeinosnHeHb!
OTKasza B TIOJIHOM €HHBbIMU BCe 3a/laHus, B
MecTo rpyObie BCE BCe 3a/IaHust
obyuaroiierocs ot obbeme, HO | HeJoueTaM | TOJHOM
oImoKH 3aZlaHuis, HO | B TIOJTHOM
oTBeTa HEKOTOpbIe U, obbeMe 6e3
He B obbeme, HO
c BBITIO/THEH HeJ|04eToB
TIO/THOM HeKOoTopble
HefjoueTaMH | bI BCe
obbeme c
3ajlaHys B
He/loueTaMu
TO/THOM
obbeme
Nwmeetcs
OtcyTcTBHE IIpogemoHC IIpogemoHc
MHHUMaJbH IIpogemoHc
6a30BbIX ITpu pereHNN o TPHPOBaHbI TPUPOBAHBI
bl Habop TPHPOBAHbI IIpogemoHCTp
HaBBIKOB. CTaH/|apTHBIX 6asoBble HaBBbIKU
HaBBbIKOB 0a3oBbIe HWpOBaH
HeBo3MO>KHOCTb 3ajlad He HaBBIKU TIPA npu .
b0 ¢ HaBBIKY IIPA TBOPYeCKHUH
OLIeHWTb Ha/luue | TPOAEeMOHCTPUP peleHUn pereHnu
HaBbiku perIeHust pelLeHnr TIOAXOZ, K
HaBbIKOB oBaHb! 6a30BbIe CTaH/|apTHbI HecTaHAapT
CTaH/lapTHEI CTaH/|apTHBI pelIeHHI0
BCJ/Ie/ICTBUE HaBbIKU. VMenu X 3afia4 C HBIX 33/jau
X 3a/lau C X 33724 Oe3 HeCTaH/apTHbI
OTKaza MecTo rpy0Obie HEKOTOPBIM 6e3
HEeKOTOPbIM omuboK u X 3a/iau
obyuarorerocsi Ot | OIUOKH u OIMOO0K U
u He/|0YeToB
oTBeTa He/loueTaMu HeJJ04ueToB

He/loueTaMu




Ixana OLl€eHUBAHUA ITPU HPOME)KYTOHHOﬁ aTTeCTalunu

OneHka YpoBeHBb NOJrOTOBKH
TPEBOCX0/{HO Bce KommeTeHIMM (YacTW KOMITeTeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
JUCLIMIUINHA, COpPMUPOBAaHBI Ha YpPOBHe He HIDKe «IIPeBOCXOAHO», IMPOJeMOHCTPHUPOBAHbI
3HaHUS, YMeHWsl, B/afieHusi [0 COOTBETCTBYIOLMM KOMIIETEHL[USIM Ha YPOBHe BBbIlIe
TIpe/iyCMOTPEeHHOT0 TIPOrpaMMoi
OT/INYHO Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIIIMHA, CHOPMHUPOBAHBI HAa YPOBHE He HIDKe «OTJIMYHO».
3AUTeHO OuYeHb XOpOII0 Bce xommnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpPOBaHME KOTOPBIX HarpaB/eHa
JUCLIIUINHA, ChOPMHUPOBAHBI HAa YPOBHE He HIDKE «0UeHb XOPOLIO»
XOpOo1110 Bce xkommeTeHIMM (YacTd KOMITETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarpaBjeHa
JUCLIUIUIMHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yJAoB/IeTBOpUTeNb | Bce kommereHiy (W4acTé KOMIIeTeHLMH), Ha ¢OPMHMPOBaHHe KOTODBIX HarpaB/ieHa
HO [IUCLIMIUINHA, C)OPMUPOBaHbI HAa YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», MPU 3TOM XOTs ObI
0[1Ha KOMITeTeHL{isi ChOpMHUPOBaHa Ha YPOBHE «YZIOBJIETBOPUTEIHEHO»
HeyjoBeTBopure | XoTs Obl 07Ha KOMITeTeHLMs CHOPMHUPOBaHA Ha YPOBHE «HEY/[OBIETBOPUTEIBHON.
JIBHO
He 3a4YTeHO
TJIOX0 Xots 66 0ZjHa KOMITEeTeHL{UsI CHOPMHUPOBaHa Ha YPOBHE «ITJIOX0O»

5.3 Tunosblie KOHTPOJ/IbHbIE€ 3dJdHHA HW/IH HHbI€ MaTepHd/ibl, H606X0}I[I/IMBIE AJIsA OLl€éHKH
pe3y/bTdTOB 06y‘-IEHl/Iﬂ Had HPOMQ)KyTO‘—IHOI‘/'I dTTeCTallUl C YKd3dHUE€EM KPpUTEpPpHEB HX
OIl€eHUBAHUA:

5.3.1 TunoBble 3ajaHusA (OLleHOYHOE CPeACTBO - 3ajfauM) /A OLeHKH C(hOPMHPOBAHHOCTH
xKomnereHnuu I1K-1

3ajgaua 1
Ten3sop ynpyroii fedopmaliviv KpucTasiia 3a/laeTcsi B BUe:
- 10-6.

OnpezfenuTb TeH30p MasbiX AedopMaluii, TeH30p MasbIX BpalljeHHUi, a TaKKe 3HaueHHsl TJIaBHbIX
JedopMaruii.

3agaua 2

K kpucTanny c ToueyHol rpyrroi cuMMeTpun T MPUIOXKeHO 0JHOPOIHOe 3/IeKTpUUecKoe 1oJie B0JIb
Hanpassienusi: 1) [100]; 2) [110]; 3) [111]; 4) [hkO]; 5) [hkl]. HaifTu ciMMeTpuUI0 KpUcCTasia B ToJie.

3agaua 3



B KakoM HarpaB/ileHMH HY>KHO TIPUJIOKUTb OJHOPOZHOE 3/IeKTPHUUeCcKoe IoJie K KpUCTa/lly casepuTa
(Toueunas rpyrimna Td), yToObI ero CUMMeTPUsI TIOHU3U/IACH JI0:

1) rekcaroHanbHOM; 2) poMOnUecKoi; 3) MOHOKJIUHHOM; 4) TPUKIMHHOMN?

3ajgaua 4

Ornpeie/TUTh CMIMMETPHIO KPHCTa/lIa KBapija (ToueyHasi rpymnmna D3) B mosie 0iHOOCHOTO
MeXaHUUeCKOTro CKaTusl, MPUJI0’KeHHOT0 BAOJb HarpaB/ieHus: 1) OCH TpeTbero rnopsijka; 2) ocu
BTOPOTO TOPsiKa.

3ajgaua 5

[Tonb3ysick npuHLMnom HelimaHa, onpezie/iuTe BO3MOJKHbIE TOUeYHbIe TPYIITbl CUMMeTPUH
KPUCTaJIJIOB, B KOTOPBIX MOJKET MPOSIBISTHCS MUPO3/IEKTPUUECKUN 3PeKT.

3ajgaua 6

Haliti n10THOCTh MOBEPXHOCTHBIX 3apsiIOB, BO3HUKAIOIIUX Ha MPOTHUBOIOIOKHBIX IPAHSX
TyPMaJ/IMHOBOM TIJIACTUHKH TIPU OJHOPOAHOM HarpeBaHuu ee Ha 30 K, ec/iv njiacTMHKa BbIpe3aHa Tak,
yTo: 1) HOpMasib K TIACTUHKE TapasijieslbHa OCU CAMMETPUU 3; 2) Yo/l MeXXly HOPMasbio K
TJIaCTUHKe U 0Cchlo 3 coctapnseT 600; 3) Hopmasb K MJIaCTUHKE TIepreHAUKY/IsIpHa K 0CH 3.

(Typmanun, 3m, g=1,3 ex. CI'CD).

3agaua 7

Kak csieryeT opreHTHpPOBAaTh KaibUTOBYIO M1acTHHKY (CaCO3, m), uToObl TIpH HarpeBaHWH OHa He
V3MeHsJla CBOeH TOJILIVHBI?

3agaua 8

HaiTn BelMumnHy yzie/1bHOrO CONPOTUBIIEHMS KpUCTasla B HarpasieHuu (1/, 1/, 1/) oTHOCUTe/IbHO
CUCTeMbI KOOPZIMHAT, B KOTOPOM y/ienbHas NpoBogumMocTs (B 10-7 Om-1cM-1) 3TOro Kpucrasuia
OMMChIBAETCSl TEH30POM BU/IA:

3agaua 9

[Tpu ynipyro#i gedopmariyy KpUCTa/sIMueckoro obpasiia, umeroiero gopmy Kyba pasmepom 1°1°1
CM3, ero TOYKHU UCIbITHIBAIOT C/IeIYIOLIe CMEILeHHs:

ul=(4x1+3x2-5x3) - 10-4 cm,



u2=(7x1-13x2+4x3) - 10-4 cm,
u3=(9x1-2x2+4x3) - 10-4 cm.
Haiitu n3MeHeHue yrioB Mexay pebpamu Kyba 1 n3mMeHeHure ero o6vema npu fedopmaryu.

Kputepumn orjeHnBaHus (0L{eHOUHOE CPeACTBO - 3afaun)

OueHka Kputepuu orjeHuBaHUA

TIPEeBOCXO{HO

OT/IMYHO

OYeHb XOPOLI0

XOpOILO

yA0B/ETBOPUTETHHO

Hey/I0B/IETBOPUTEJTBHO

I1JI0X0

5.3.2 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpoO/bHbIE BOMPOChI) /1A OLEHKHU
copmupoBanHocTu KomnereHimu [1K-1

1.AHU30TPOITHBIE CIIOIIHbIE CPe/IbI.
2 ITpunnun cynepriosuniyu Kropu, npuniun HeilimaHa.

3.ITonHsiTe pusmueckoro cBoiictBa. CUMMeTpUst KpUCTaslia,CHMMMETPHS BO3/1eHCTBYsI, CUMMETpUSI
(h13MYeCcKoro CBOMCTRBA.

4 Kpucrannorpaguueckue U KpUCTanIo(pru3nueckre CUCTeMbl KOOPHHAT.
5.BennuuHa, XxapakTepu3yolljasi CBOMCTBO B JaHHOM HarlpaB/IeHUM.
6.CobcTBeHHasi (BHELHsIs) CHMMeTPHS TIOJISIPHBIX Y aKCUATbHBIX TEH30POB.

7 Ilonsipy3sanyst KpUCTA//IOB B 3/1eKTPUYECKOM I10J1e. TeH30phl NO/SIpHU3yeMOCTH U IW3/1eKTPUUeCKOr
MIPOHULIAEMOCTH, UX CUMMETPHUS /11 KPUCTA/JIOB Pa3HbIX CUHTOHUH.

8.ITuposnekTpruyeckuii 3p@ekT. YKasaTe/bHast TOBEPXHOCTb TUpo3ddeKTa.
9.Ten3op ynpyroii aucropcuu. TeH3op ynpyroi gedopmMariu.

10.ITpsimoit 1 0OpaTHBIN Mbe3031ekTprueckuit 3¢ dexT. [Tbe30TeH30p 1 ero cummeTpusi. PU3nUecKuit
CMBICJ/I KOMITIOHEHT Ibe30TeH30pa.

11.TerionpoBOAHOCTL KPHUCTAJLJIOB.



12.Pa3muuHble TUITbl MAaTHUTHBIX CTPYKTYP B KPpHUCTdAJ/lJIaX. TEH30pr HaMarHM4eHHOCTH ¥ MarHUTHOM
BOCIIpMMMYKMBOCTH BelljeCTBa.

KpuTepuu onjeHuBaHus (0LieHOUHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun ouiennBanus

MmpeBOCXO04HO

OT/IMYHO

OYeHb XOPOLIO

XOPpOLIIO0

YAOBJIETBOPDUTE/IBHO

HeY/I0B/IeTBOPUTE/ILHO

I1JI0XO0

6. YueGHO-MeTOfUUEeCKOE M HH(OPMaLMOHHOE o0ecrieyeHre JUCIUILTHHBI (MO/1y/1s1)

OcHoBHas MTeparypa:

1. Cupotun FOpuit MicakoBuu. OCHOBBI KpUCTaI0MGU3UKH : [yde6. mocobue st pus. crieriaibHOCTeN
By30B]. - 2-e u3f., epepab. - M. : Hayka, 1979. - 639 c. : u. - 1.80., 7 9k3.

2. CupotuH FOpuii VicakoBru. OcHOBBI KprcTa/uiodusuku. - M. : Hayka, 1975. - 680 c. - 2.81., 16 5k3.

3. IlepennomoBa Haranbs BiagvcnaBoBHa. 3a/jauHuK 1o KpUcTtaaiodusvke : [ By30B] / mog pea. M. I1.
[IackosbCKOM. - 2-e U3z, iepepab. - M. : Hayka, 1982. - 287 c. : un. - 0.80., 4 3k3.

4. [TepenomoBa Hatanbs BagncnaBoBHa. 3alayHuK 10 KpUcTa/uiopusmke : [A71s By30B] / o peg. M. I1.
[Tackonbckoit. - M. : Hayka, 1972. - 192 c. : c uepr. - 0.33., 12 3Kk3.

[JomnonHuTtenbHas 1uTeparypa:

1. BacunbeB [Imutpuii Muxaitnosuu. ®usndeckas Kpucraaiorpadus : yued. mocobuve /st MeTaIypr.
crieLiasbHOCTeH By30B. - U3z, 2-e, mepepab. u for. - M. : Metamnyprus, 1981. - 248 c. : un. - 0.70., 5
9K3.

2. BacunwveB Imutpuii Muxaitnosuu. @usndeckasi Kpucrasiorpadus : [yueb. nmocobue ass By308]. - M. :
Mertamnyprus, 1972. - 279 c., 1 ota. 1. Tabm. : un. - 0.60., 19 3k3.

3. Haut /I)x. dr3nueckre CBOMCTBA KPUCTA/VIOB U UX OINKCaHUe MPY NTOMOIIA TeH30POB U MaTpuy] / rep. C
auri. JI. A. Illysanosa. - 2-e usg. - M. : Mup, 1967. - 385 c. : uepr. - 1.70., 5 3K3.

4. Yynpynoe EBrenuii Bnagumuposuu. OCHOBBI KpycCTaiorpaduu : yueb. /sl CTYIeHTOB BY30B,
oOyuarormuxcs 1o (u3. ¥ XUM. CreluanbHOCTM. - M. : ®usmariut, 2006. - 500 c. - ISBN 5-94052-060-1
:160.00., 1 5ks3.

5. UynpyHoB Eprenuii Bnagumuposuu. Kpucramiorpadus : yueb. st CTYAE€HTOB By30B, 00yUatOIXCsI



1o ¢u3. ¥ XUM. crieluanabHOCTIM. - M. : ®usmataut, 2000. - 496 c. - B Hag3ar.: ['ocypapcTBeHHas
To/ilep>KKa MHTerpaLyu BhICILIero obpa3oBaHus U pyHAaMeHTabHON Hayky Ha 1997 - 2000 rofsl. -
ISBN 5-94052-020-0 : 70.00., 74 3k3.

6. 3azjauu 1o kpucTtanaorpaduu : yueb. nocobue A5 By30B 110 (HU3. ¥ XUM. CIeLUaTbHOCTSM / [T107 pef.
E. B. UynpyHoBa, A. @. XoxnoBa]. - M. : ®usmatiut, 2003. - 208 c. - ISBN 5-94052-066-3 : 44.00., 196
9K3.

ITporpammHOe obecrieueHre U VIHTepHeT-pecypchl (B COOTBETCTBUM C CO/ePKaHUEM AUCIUTIINHbI):
pecypcel dyHpaMeHTabHON 6ubmmorekn HHI'Y http://www.lib.unn.ru/

7. MaTepHa/ibHO-TeXHHYeCKoe ofecrieyeHHe JUCLUIIMHBI (MOY /1)

YueOHble ayAWTOPUM [i/isI TIPOBeJieHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MPOTPaMMOM, OCHaI[eHbl MYJbTUMEAUUHBIM 000pyZoBaHUeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MomerieHusi A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3/I€KTPOHHYIO
MH(pOpMalMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMMa cocTtaBieHa B cooTBeTcTBUM C TpeboBanmsmMu OPI'OC BO 10 HampaB/ieHUIO
noarotoBku/crieriianbHocTy 03.03.02 - du3uka.

ABTop(bI): OBcerivHa TaTbsiHa VIBaHOBHA, KaHAUAT (PU3NKO-MaTeMaTHYeCKUX HaykK.

3aBenyroumii kKaeapoii: UynpyHos EBrenuii Baagumuposuu, JOKTOp (pr3UKO-MaTeMaTHUYeCKUX
HayK.

ITporpamMma ozob6peHa Ha 3acejaHuM MeToAnueckou komuccuu ot 09.01.2024, mpotokomn Ne 6/H.
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