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1 Henn u 3a1a4m U3y4eHus AUCHUILIMHBI (MOIYJIs).

1.1 Ileab ocBO€HUS TUCIHUILIUHBI.

VYueOnas quciumminHa « CTpoeHre U CBOKMCTBA KPUCTAIIOBY CTAaBUT CBOCH IENIBIO M3yUe-
HUE CBOWCTB KPUCTAJUTMUECKUX U aMOP(HBIX TeJ, 3aKOHOMEPHOCTEH, BO3HUKAIOMUX TpH (a3o-
BBIX TIEPEX0/1aX, 3HAKOMCTBO C OCHOBHBIMU SIBIICHUSIMHU, COITPOBOXKIAIOITUMU (Pa30BBIC TIEPEX0-
IIbl, TIPUYMHAMU, BBI3BIBAIOIIMMHU JTH SIBIICHUS, MapaMeTPaMH, XapaKTepU3YIONIUMHU (a3oBbIe
MIEPEX0JIbI K MOJCIISIMHU, TIPUMEHSIEMBIMH TSI UX OMTUCAHUS.

1.2 3agaun TUCHUILINHEI.

- TIOJTy4eHHE CHCTEMATU3HPOBAHHOTO TIPEJCTABIICHUS O CBSI3M (DU3MUYECKUX CBOWCTB KPH-
CTAJUIOB C UX BHYTPEHHUM CTPOCHHEM;

- OCBOCHHE MAaTEMaTHYECKOTO OIMHUCAHHWS aHWU30TPOITHBIX CBOWCTB M OCOOCHHOCTEH HX
U3MEpEHUST;

- 3HaHWC 3aKOHOMEPHOCTEH M3MEHEHHS CBOWCTB KPHUCTAJIOB IOJ] BIUSHUEM BHEIITHUX
BO3JCHUCTBUM;

- OBJIQJICHUC HAaBBIKAMU KPHCTAIUIOPU3NISCKUX PACUETOB.

1.3 MecTo AucuMIJIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHON MPOrPaMMBbl.

Jucuumnnuna «CTpoeHHe M CBOMCTBAa KPHUCTANIOB» OTHOCUTCS K BapUaTUBHON 4YacTH
broka 1 "{uctunumnel (Moaynun)" yue6Horo miaHa HanpasieHus 03.06.01 — ®usuka u actpo-
Homus HarnpasiieHHOCTH 01.04.07 ®du3uka KOHIEHCUPOBAHHOTO COCTOSHHUSL.

N3ydenne aucuurinHbl 6a3supyeTcs Ha 3HAHUSAX AaCHUPAHTOB, MOJYYEHHBIX paHee MpHU
M3Y4YEHUHW NUCIUIUIAH, BXOAIINX B MUK 00mel u Teoperndeckor pusuku: b1.5.07.04 «Ontu-
ka», b1.5.08.04 «Tepmomuuamuka, ctaTuctTudeckas pusukay ydeonoro miana 03.03.02 dwusu-
ka; b1.B.02 «Teopust konnencupoBanHoro cocrosiaus», b1.B.JIB.05.01 «Kpucramnoduzuka
yaeonoro mana 03.04.02 dusuka KOHIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA.

1.4 IlepeyeHb MJIAHUPYEMBbIX Pe3yJabTATOB 00YUYeHHS MO AUCHHUIUIUHE (MOAYJII0), CO-
OTHECEHHBIX € MJIAHMPYEeMbIMH pe3yJIbTATAMH 0CBOEeHHsI 00pa30BaTe/IbHON MPOTrPaMMbl.

N3yuenue nanHoi yueOHON JUCHMITIMHBI HaMpaBieHo Ha (opMUpOBaHUE y 00ydaro-
HIUXCST KOMIETEHIINHA

No HNupexce | Conepxanue B pe3ynpraTte u3ydeHus yueOHON AUCHUIUIMHBI 00yYaroIIu-
[y | KOMTIE- | KOMIETCHIHH ecsl JOJDKHBI
TeHIUHU | (WK e€ 4acTH) 3HATH yMeThb BJ1aj1eTh

1. | 1IK-1 TOTOBHOCTBIO TEPMHUHOJIOTHIO U | BEIOMpaTh, OCBau- | KOMIBIOTEPHBIMU
OocBamBaTh U CO- | ompeneneHus: ¢u- | BaTb U COBEPIICH- | METOJaMU pacue-
BEPILICHCTBOBATh | 3UYECKUX  BENHU- | CTBOBaTh METOJbI | Ta MapaMeTpoB,
METO/Ibl BBIpAILH- | YMH, XapaKTepHU- | IKCIICPUMEHTAIb- | XapaKTepU3YIo-
BaHUS  KPHUCTaJ- | 3yIOIIMX (U3HUe- | HOTO M TeopeTHue- | X (U3NYecKue
JI0B CKME  CBONCTBa | CKOTO HMCCJIEIOBa- | CBOMCTBA  KpHU-

KPHCTAJIJIOB HUS KPUCTAJUIOB CTaJUIOB
2 | IIK-2 BJIAJICHUEM TeOo- | KacCU(UKaIUIo | BBIOMpaTh, OCBaW- | METOJAMH  KOM-

PCTUYCCKUMHU " | KPUCTATUIMYCCKUX | BaTb W COBCPULICH- | IBKOTCPHOT'O MO-
OKCIICPUMCHTAJIb- COCIUHEHUN " | CTBOBAaTb MCTOJBI | ACIIMPOBAHUA

HbIMHX MCTOJaMH OCOOCHHOCTH HX SKCIICPpUMCHTAJIb- (I)I/ISI/I‘-ICCKI/IX
HNCCICIOBaHUA (I)I/ISI/I‘-IGCKI/IX HOI'0O U TCOpPCTUYC- CBOMCTB KpH-
IpHUPOAbI Kpu- CBOMCTB CKOT0 HCCI€IgoBa- | CTalllIOB
CTAJNIMYCCKHUX U HUS KPUCTAJJIOB

aMOppHBIX  Be-
IIECTB B TBEPJOM




€CA OOJIDKHBI

B pesynbrate nzydeHus: yaeOHOU JUCIHUILINHBI 00y4aronu-

No WNunexc | Conepxanue
I ;[ KOMIIE- | KOMIICTCHIIMH
" | reHuuun | (MM €€ 4acTu) 3HaTh

yMeTh

BJIAJI€Th

H KHJKOM COCTO-
SIHUAX U H3MEHe-
HUS WX CBOMWCTB
Ipu  Pa3IMYHBIX
BHEIIHUX BO31CH-
CTBUSAX

2. CTpyKTypa M coep:kaHHe TUCHUTIIUHBI.

2.1 Pacnipenesienne TPyA0EMKOCTH AUCHUILIMHBI O BHAaM padoT.
O6mast TpyaI0€MKOCTh TUCHUIUIMHBI cocTaBisieT 4 3au.ef. (144 daca), ux pacupenerncHue

0 BUJIaM paboT MPEICTaBICHO B TAOJIUIIE

Bun yue6Hoit paboThl Bcero Kypcer
4acoB (uacsl)
2
AyIuTOpHBIE 3aHATHS (BCEro): 20 20
3aHATHS JIEKIIMOHHOTO THTIA 8 8
JlaGopaTopHbIe 3aHITHS 12 12
3aHATHS CEMHHAPCKOTO THITA (CEMHHAPHI, TIPAKTHYC-
CKHE 3aHSTHSA) ) )
CamocTosiTeJibHasi paboTa, B TOM YHCJIE: 97 97
CaMocTOsATeTbHOE H3YUEHUE PA3/IeIIOB 57 57
CaMomoaroroska 40 40
KoHTpoJib: 27 27
ITonroroBka K 3K3aMeHy 27 27
OO0masi Tpy10eMKOCTh yac. 144 144
3a4. efl. 4 4

2.2 CTpyKTYypa IMCHUILIAHBI:

Pacnipenenennie BUIOB ydeOHOM pabOThl U MX TPYAOEMKOCTH IO pa3zesiaM JTUCITUTIIUHBI.

Paznensl qucuMIuHbl, U3ydyaemble Ha 2 Kypce

KommuaectBo yacoB
Breaynu-
Ne HaumenoBanue paznenos Beero AB?;ST:TI;HM TOp}}I/aﬂ
pabora
J | 113 | JIP CP
1 2 3 4 5 6 7
1. |OcHOBBI TEOPUH KPUCTAIIMYECKOTO COCTOSIHUS 19 | 2 - - 17
I'eomerpuueckue cBOMCTBa KPUCTANIMYECKOM peleT-
2.  |ku. OOparHas pemierka. TouedHas M TpaHCusuuMoHHas| 21 | - - 3 18
CUMMETpPHsI KPHCTAJIJIOB.
3. |IIpoctpancTBeHHbIE ((peqOpOBCKHE) FPYIIIBI 13 | - - 3 10
4.  |DnemMeHThl KpuCTaALIOXUMHUH. CTPYKTYPHBIHN THIT 12 | 1 - 3 8
5 Heynopsinodennslie cucteMbl. TexXHOJIOTHs MOTy4EeHUs 9 1 i i 8
" |amMmop(HOro COCTOSIHUS TeT
6. |CrpykTypa aMOp(HOr0 COCTOSIHUS 12 | 1 - 3 8
7.  |2neKTpoHHBIE COCTOSIHUS aMOP(HBIX Cpes 10 | 2 - - 8
8 DNEeKTPOHHBIN TPAHCIOPT U ONTHYECKHE CBOICTBA o1 | 1 i i 20
" |amop®HBIX cpen




|Umozo no ducyunnune: |

[ 8 [ -

| 12 | 97 |

[Tpumeuanue: JI — nexkuuu, 113 — npakruyeckue 3anatus / cemunapsl, JIP — maboparopHbie 3aHs-
tusi, CP — camocrosarensHas paboTa

2.3 Coneprxanue pa3ieoB TUCHUTLIUHBI:
2.3.1 3aHATHSA JEKIHMOHHOTO THIIA.

TPAHCIOPT U OITH-
YyeCcKHUEe CBOUCTBA

HaumenoBanue dopma TeKyuie-
Ne Coneprxanue pazzena
pasnena r'0 KOHTPOJISI
1 2 3 4
1. |OcHoBHI TeOpUU Brenenue. Kpucrammueckue u amopdusie Tema.| Konnoxeuym
KpUCTaJIIM4eckoro  |MoHO- U noJuKpucTaiuibl. MeansHble U peanbHbie
COCTOSIHUS KpucTajuibl. ONBITHBIE 3aKOHBI KpUCTaJIorpaduu.
IIpocTtpancTBeHHass pemerka. Y3en, OAHOMEpPHas,
JIBYMEpHasi, IpOCTpaHCTBEHHas pemieTrka. Cemeil-
CTBa MPAMBIX W TUIOCKOCTEW. llepmon maeHTHYHO-
CTH. MEXIJIOCKOCTHBIE PACCTOSHUS. DJIeMEHTapHas
auerika. [lapaMerpsl ssueliku
2. |DmeMeHTHI KpHUCTall- |JJIEMEHTHl KPUCTAIUIOXUMUH. Pemretkun, kak mapo-| Konnokeuym
JTOXUMHH Bble yMakoBKU. CTPYKTYpBHl 3JIEMEHTOB U COEIUHE-
HHUH. KoopaunanronHoe YHUCIIO. ATOMHBIHN
Y HOHHBIN paguyc. IlyCcTOTHI B IUIOTHEHIIMX YyIia-
KOBKax.
Crpykrypubii T~ (Ilonsitie o crpykrypHoM tune. CTpykTypbl Marae-| Konnoksuym
TuKOB. JKeje30, K0OaJIbT, HUKENb. Penko3eMenbHbIe
Metaiibl. MaTepmerammuael. @epputel. Kpucran-
JuYecKas M MarHutHas crpykrypa. [lompemerku.
Meroasl onpeneneHuss CTPYKTypbl U OPHEHTALUH
MOHOKPHCTAJIJIOB
3. |Heymopsinouennole |(MUKPOCKONUYECKUE U TEPMOJUHAMHUYECKUE acriek-| Konnoksuym
CUCTEMBI Thl KJIaCCU(UKALUU HEYHNOPAJOUYEHHBIX CHCTEM.
Buner meynopsinouennsix cucreM. CrnocoObl Kiac-
cuuKaluy HEYNOPSJOUEHHBIX CUCTEM.
Texnonorus mony- |AmopdHOEe M cTeKII000pa3Hoe coctostHue. TexHo-| Koanokeuym
YEHUsS] aMOP(PHOTO  |JIOTHYECKHE METOIbI MOJYICHHs HEYOPSI0YCHHBIX
COCTOSIHUS Tell NOJIyIpOBOIHUKOB. CHHTE3 CTEKII000pa3HbIX MOTY-
MPOBOAHUKOB. TEeXHONOTrUU MOTydeHHs] aMop(HOTO
TUAPOTEHU3UPOBAHHOTO KpeMHUA. AmMopduzanus
KPUCTAJUIMYECKUX TEJ IIyTEM BO3JECUCTBUSL BBICOKO-
SHEPreTHUYECKUX U3JIYy4eHUI
4. |Crpykrypa amop(- [ATOMHasi CTPYKTypa HEYHOPSJA0YEHHBIX cHCTeM.| Konnokeuym
HOT'O COCTOSIHUS [lonsTHe nanpHEro M cpegHero nopsaka. Metosl
UCCIIEIOBaHMs CTPYKTYphl. Pe3ynbpTaTsl HcciaenoBa-
HUW KOHKPETHBIX HEYNOPAI0YEHHBIX MOIYIPOBOI-
HUKOB
5. |DneKkTpoHHBIE CO-  |DJEKTPOHHBIE COCTOSIHUS, ONTHYECKHE CBOMcTBa M| Konnokeuym
CTOSIHUSL aMOP(HBIX |TPAHCHOPT HOCUTENIEH B HEYMOPSIOUYEHHBIX CUCTE-
cpen Max. OCOOEHHOCTH CTPYKTYPBl U MOJIETTN SHEPTeTHU-
4ECKMX 30H
6. |DIEKTPOHHBIH OnekTpopU3NUECKUue CBOIHCTBA HEYNOPSAOUYEHHBIX| Konnokeuym

cpen. OOmue mpeacTaBiIeHUS O MEXaHU3Max Mpo-
BOAMMOCTH. Omntuueckue U (HOTOIIEKTPUUECKUE




amop(dHBIX cpen cBoiictBa. CrnocoObl  ympaBJICHUS CBOWCTBAMU
HEYMOPSIIOYCHHBIX cpell. [IpobiemMbl nerupoBanus

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
He npenycMoTpeHbl yueOHBIM IIPaBOM.

2.3.3 JlabopaTopHblie 3aHATHSL.

dopma Tekyuie-
r0 KOHTPOJISI
1 3 4
1. |[dudpakromerpruyeckoe onpeeneHue napameTpoB 3aeMeHTapHo# sueliku| Otyer no nabo-
KPUCTAJIJIOB. paTopHoi pabo-
T
2. MogenupoBanue ()OHOHHOTO CIIEKTpa W pacueT (u3nuecKkux cBoicTB| OTdeT 1o 1abo-
KpUCTAJIJIOB. paTopHoi pabo-
T
3. |KomOmHanmoHHOE paccessHue CBETa B TBEPJIBIX TEIax Ortuer no nabo-
paTopHOU pabo-
T
4. |UccnenoBanue CTPOSHMS KPUCTAIIOB Ortuer no nabo-
paTopHOU pabo-
T

Ne HanmenoBanue 1abopaTopHbIX paboT

2.3.4 TlpumepHasi TeMaTUKa pedepaTos.
He npenxycMoTpeHb! y4eOHBIM MTPABOM.

2.4 TlepeyeHb Y4eOHO-METOAUYECKOT0 o0ecneYeHHs JJIsl CAMOCTOATENbHON PadoThI
00y4aromUXCcs M0 JUCHUILIHHE (MOTYJIIO)

[lepedenp yd4eOHO-METOIMYECKOTO 00ECTICUCHUS TUCITUTIITUHBI
Ne Bun CP 10 BBITIOJTHEHUIO CAMOCTOSITETFHON pabOThI
1 2 3
1 |CamoctosarensHoe uzy- |[MeToaudeckre yKa3aHHs MO OpraHu3aluy ayJIuTOPHON U BHEa-
YEHUE Pa3/IeiioB YIUTOPHON CaMOCTOSITENFHOW paboThl, yTBepXkKACHHbIE Kaden-
poil TeopeTHYecKol (U3UKM W KOMIIBIOTEPHBIX TEXHOJIOTHIA,
2 |Camonoaroroska npotoko Ne 9 ot «14» mapra 2017r.

VY4ebHO-MeToAnYeCKUe MaTepualibl JUIsl CaAMOCTOSITEIbHOM pPaboThl OOyyaromuxcs H3
qrcia MHBAIMJIOB U JIML C OTPAaHUYEHHBIMHM BO3MOXHOCTSIMHU 3/10poBbsi (OB3) npenocrapustoTcs
B (hopMmax, alalTUPOBAHHBIX K OTPAaHMUYCHUSIM UX 37I0POBbS U BOCHPUSATHS UH(OPMAIIUH:

Jnist UL ¢ HapyIIEeHUSIMU 3pSHMSL:

— B I1€4aTHOM (hopMe yBeTUUYEeHHBIM HIPUPTOM,

— B JopMe PIIEKTPOHHOTO IOKYMEHTA.

JUnist U1 ¢ HapyIIeHUSIMU CITyXa!

— B 1e4atHoi dopme,

— B (JopMe€ AIIEKTPOHHOTO JTIOKYMEHTA.

JUnist U1 ¢ HapyIeHUsIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— B re4atHoi ¢opme,

— B JopMe PIEKTPOHHOTO IOKYMEHTA.



JlaHHBIH TIepeueHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTUHTE€HTa 00 Y-
YarOIIMUXCS.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.
[Tpu peanu3zanuu yueOHO# pabOTH IO OCBOEHHIO Kypca « CTpoeHHe U CBOICTBA KPHCTal-
JIOBY» HCTIOJIL3YIOTCS COBPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH:
L4 I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHI)IG TCXHOJIOTHH,
®  UCCIIEI0OBATENILCKUE METO/IBI B O0y4YCHNUH,
e mpobieMHOe 00ydeHHe.
YcnenrHoe 0cBOSHHE MaTepuaa Kypca MpearoiaraeT OobIIyl0 CaMOCTOSTEIbHYIO pa-
00Ty aCIUPaHTOB U PYKOBOJICTBO 3TOM pabOTOM CO CTOPOHBI MpenoaBaTesnei.
B ydyeOHOM mpoliecce MCHOJIB3YIOTCS aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI MTPOBEIECHUS
3aHSATUHN: UCCIIEA0BATEILCKHUE METOIBI B 00YUEeHHH, TPOOIEeMHOE 00yUIeHUE.

NHTepakTHBHEBIE TCXHOJIOTHUH, UCTIOJIB3YCMBIC ITPHU U3YUCHUN JUCHUIIIIMHBI

Kypc Bun 3anarus (JI, | Mcnonbs3yemble MHTEpakTUBHBIE 00pa3oBa- | KonnuecTBo
1P, JIP) TEJIbHBIE TEXHOJIOTUU 4acoB
2 JI [Tpobnemuoe 00ydeHHE 4
1IP He npegycMoTpensl
JIP HccnenoBaTenbckrue METOIBI B 00yUIEHNUH, 4
npoOeMHoe 00ydeHue
Hmoeo: 8

Jlisa Ui ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMHU 370POBbSI IIPEIYCMOTPEHA OpraHu3alius
KOHCYJIbTAIMH C UCIIOJIb30BAHUEM AJIEKTPOHHOMN MOYTHI.

4. OueHO4YHbIE CPEACTBA IS TEKYIIero KOHTPOJIS YCIIeBAeMOCTH U NMPOMEKYTOYHOM
aTTeCcTALMH.

4.1 ®oHA OLIEHOYHBIX CPE/ICTB /LISl IPOBeIeHH s TeKYIero KOHTPOJIS.

Bonpocsl I NOATOTOBKH K KOJUVIOKBHYMY:

. l'eomeTrpuueckas makpokpucramiorpadus (npeaMer U3ydeHus: 1 OCHOBHBIC OHSITHS).
. l'eomeTrpuueckas Mukpokpuctamuiorpadpus (mpeaMeT U3ydeHus: 1 OCHOBHBIC MTOHSITHS).
. Kpucrannorenesuc (3apokieHue, MEXaHU3Mbl pOCTa U U3MEHEHUE KPUCTAILIIOB).
. MexaHu3Mbl pocTa KPpUCTAUIOB U UX MOP(HOJIIOTUYECKUE TPOSBICHHUSL.
. Kpucranmnoxumus u ¢usndeckas kpucramiorpadusi.
. O6nuK 1 rabuTyc KpUCTAIIOB.
. [ImockorpanHbie, KpUBOTPAHHBIE M MHOTOTJIaBbIe (OJI0YHBIEC) KPUCTAIIIBI.
. CKeneTHbIE U aHTUCKEJETHBIE KPUCTAILIBI, TPUUUHBI 00pa30BaHUS.
. 3aKOHOMEpHBIE CpacCTaHUs KPUCTAJUIOB OJTHOTO U TOTO K€ BEIIeCTBA (aBTOSMUTAKCHUS).

10. I'ereposnuTakcus.

11. IlpocTpaHCTBEHHBIE U KPUCTAJUINYECKUE PELIETKH.

12. Tumnsl ynopsA0YeHHOCTH YacTUIl B TBEPAbIX BellecTBax (OMMKHUN U NaNbHUM Mopsi-
nok). Kpucrannuueckue u amopdHsie Tena.

13. KoopauHaTHBIH perniep 1 KOOpAWHATHBIE CUCTEMBI B KpUCTAIOrpaduu.

14. CoiicTBa MPOCTPAaHCTBEHHBIX PEIIETOK. JJIEMEHTApHAs siUEHKa.

15. BaxHeiiine cBOMCTBA KPUCTAIUTMYECKUX BEIIECTB.

16. 3aKoH MMOCTOSIHCTBA TPAHHBIX U PEOEPHBIX YTII0B. 'OHMOMETpHSL.

17. Coepuyeckas u crepeorpaduueckasi IpOSKIMU: UX CBSI3b U HUCIOJIb30BAHUE B KpH-
cTajuIoTrpaguH.

18. Toueunsie 3nemMeHTHl cUMMETpuu. COOTHOUIEHHME WHBEPCHOHHBIX U 3€pKajlbHO-
IIOBOPOTHBIX OCENl CHMMETPHH.

19. Teopemsl Cl10KEHHS TOUEUYHBIX SIIEMEHTOB CUMMETPUHU.

O 0 IO L Wb —



20. EnuHUYHbIC U CHMMETPHUYHO-PABHBIC HAIIPABJICHUS B KPUCTAIUIAX Pa3HBIX CHHTOHUA.

21. B3auMOOTHOIIECHUS €AMHUYHBIX HAIPABJICHUH C 3JIeMEHTaMH CUMMETPUH (TIOJISIpHBIE
Y HETIOJIIPHbIE HAIIPABJICHHUSA).

22. BeIBOJ BUI0B CUMMETPHH KPUCTAIUIOB, 00JIaAAI0UINX €AMHUYHBIME HAIIPABICHHUSIMU.
@DopMBI 00IIETO TOJIOKEHHUS.

23. BbIBOJ BU/I0B CUMMETPUU KPUCTAIJIOB 0€3 €IMHUYHBIX HarpaBiaeHui. PopMel 00111e-
'O MOJIOKEHHUS.

24. CUHIOHUH U KaTETOPHUH.

25. KoopauHatHble MJI0CKOCTH U ocu. [lapameTpsl rpaHei.

26. 3aKOH paIMoOHAILHOCTH TapaMeTPOB (3aKOH LIETTBIX YHCEII).

27. CumBoasl rpadeit no Mumiepy. CooTHOIIEHHE NapaMeTPOB M MHJIEKCOB CHUMBOJIA
TpaHH.

28. CuMBOJIBI TpaHEW TE€KCaroHaJbHBIX W TPUTOHAJIBHBIX KPUCTAIJIOB (B YCTAHOBKE
Bbpass).

29. CuMBOJIBI PsIIOB M pedep (17151 3-KOOpAMHATHBIX CUCTEM).

30. ®opmymna Betica. Pemenue 3amau ¢ ee ucnons3oBanuem. Cieactsue ¢hopmyssl Beiica
(0cOOEHHOCTH CHMBOJIOB IPUTYILISIOLIUX IPaHEN).

31. 3akon Belica (3aK0H 30H) U €r0 CJIeICTBUS.

4.2 ®oHJ OLIEHOYHBIX CPEACTB VIS MPOBEACHHUS POMEKYTOYHON aTTEeCTALUH.
NEPEYEHbB BOITPOCOB, BBIHOCUMBbIX HA DK3AMEH
. [IpoctpancTBeHHas pemeTka. CeMeicTBa NPAMBIX U IIOCKOCTEN
. IHIeKChI TOYEK, MPSIMBIX, TUIOCKOCTEH.
. OOpaTHas pelieTka, COOTHOIIEHUS MEXKTy IPSAMON U 00paTHOM pelieTKaMH.
. ToueuHast U TPAHCISILIUOHHAS CUMMETPHS KPUCTAILIOB.
. CocTaBHBI€ 371€MEHTHI CUMMETPUH. CUHTOHUH.
. Knaccer cummerpun. CrioxeHre 31eMEeHTOB CUMMETPHUHU. BbIBOI KI1aCCOB CHMMETPHH.
7. BUHTOBBIE OCH M IUIOCKOCTH CKOJIB3SILETr0 OTpakeHus. [IpocTpaHCTBEHHBIE T'PYIIIIHI,
HOMEHKJIaTypa
8. PemeTkn, Kak mapoBbie yHakoBKH. CTPYKTYpPBI JIEMEHTOB ¥ COCAMHEHHU.
9. KoopanHanmoHHOE YUCI0. ATOMHBIN U HOHHBIN pajuyc.
10. IloHsiTHE O CTPYKTYPHOM THIIE.
11. Kpucrannumyeckass 1 MarHutHas cTpykrypa. [loapemerku.
12. HeynopsiioueHHbIE CUCTEMBI, X BUIBI.
13. TexHOJ0THS MOTYICHHUS aMOP(PHOTO COCTOSHUS TEJI.
14. CtpykTypa aMmOp(hHOTO COCTOSIHHSL.
15. DnexTpoHHbBIE COCTOSIHUS aMOP(HBIX CPEI.
16. Ontnyeckue cBoKcTBa aMOP(HBIX Cpel.

AN DN B W=

Oo0pazen 3xk3aMeHALMOHHOT0 OMJIeTa

denepanpHOE rocy1apCcTBEHHOE O10/DKETHOE 00pa30BaTENbHOE YUPEXKACHUE BBICIIET0 00pa30BaHUs
Ky0anckuii rocyjapcTBeHHbIi YHUBEPCUTET

Kadenpa Teoperudeckoii GU3NKN 1 KOMITBIOTEPHBIX TEXHOJIOTHIT
2018-2019 yu.roxg

Hucnunmiza «®u3nKa KOHIEHCHPOBAHHOIO COCTOSIHUA (KaHIMIATCKUI 3K3aMeH )»
3K3AMEHAIIMOHHBIN BUJIET Nel

1. TIlpocrpancrBeHHas pemerka. CemencTBa NPSMBIX U INIOCKOCTEN
2. Onruydeckue CBOWCTBa aMOP(HBIX Cpell.

3aB. xadenpoit
TEOPETHYECKON (PU3UKH
Y KOMITBIOTEPHBIX TEXHOJIOTUH Ucaes B.A.




OneHouHble cpeAcTBa A1 UHBAJIMJOB U JIMI] C OTPAHUYEHHBIMU BO3MOXHOCTSMH 310PO-
Bbs BEIOMPAIOTCS C YYETOM MX MHIUBUAYAJIBHBIX CUXO(PH3NIECKUX OCOOCHHOCTEH.

— IIpH HEOOXOIMMOCTH WHBAIMJAM U JIMIIaM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0PO-
BbsI IPEJOCTABIISIETCS IOTIOIHUTEIBHOE BpeMs JJIs IOATOTOBKU OTBETA HA IK3aMEHE;

— MIPH IPOBEICHUH IPOLEAYPHl OLICHUBAHUS PE3yIbTATOB 00yUCHHUS MHBAIUAOB U JIUI] C
OTpaHUYEHHBIMU BO3MOXHOCTSMU 3/I0POBbS MIPEAYCMATPUBAETCS MUCIOJIb30BAHNE TEXHUYECKUX
CPEICTB, HEOOXOAUMBIX UM B CBSI3M C UX UHIUBUAYAIbHBIMU 0COOEHHOCTSMU,

— IIpY HEOOXOIUMOCTH 15l 00YJArOIIUXCSl ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U MHBAJIWJOB IPOLIEIypa OLEHUBAHUS PE3YJIbTaTOB OO0Y4YEHHs IO IUCUUIUIMHE MOXET MPOBO-
JUTHCSI B HECKOJIBKO ATAIIOB.

[Ipouenypa oleHHUBaHUS PE3YIbTATOB OOYUEHUS WMHBAJIUAOB U JIUIl C OTPAHUYEHHBIMU
BO3MOXHOCTSIMU 370POBbsI 10 JUCHMILIMHE (MOJYJIIO) MpeAycMaTpUBaeT MpPeJoCTaBlIeHUEe HH-
¢dopmanu B popmMax, aganTUPOBAHHBIX K OTPAHHYCHUSM UX 3/I0POBBS M BOCIIPUATHS MHPOPMa-
117078

JUig U1 ¢ HapyIIeHUSIMH 3pEHUS:

— B IIe4YaTHOU opme yBeTnYeHHBIM HIpUdTOM,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JInst man ¢ HapymeHus MM CITyXa:

— B IIeYaTHOM opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

Jljis i1 ¢ HapyIIeHUS MU OTIOPHO-JBUTaTEeNIbHOTO anmnapara:

— B IIeYaTHOM opme,

— B (hopMe AIIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN NepeueHb MOKET ObITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI'€HTa 00Y-
YAIOLUXCS.

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJHLHOH Y4eOHOUW JMTEepaTypbl, HEOOXOAUMOM
JJISI OCBOEHMSI M CUUIJIMHBI (MOLYJIs1).

5.1 OcHoBHas JiuTEpaTypa:

1. Mepep, X. duddysus B TBepapIx Tenax: /X. Mepep ; nep. ¢ anri. nox pen. E.b. Sku-
MoBa, B.B. Apucrosa - [lonronpynnsiii: Uatemnekt, 2011. — 535 c.

2. OcHOBHI (PU3UYECKON XMMUU: ydeOHOE MocoOue A CTYIeHTOB BY30B : [B 2 u.]. U. 1 :
Teopus / [B. B. Epemun u ap.]. - 2-e u3z., nepepad. u jnorm. - MockBa : BUHOM. JIabopaTtopus
sHanwmi, 2013. - 320 c.

5.2 lono/iHUTe/IbHASI JIUTEpaTypa:

1. l'otrwraiin, I'. ®U3nKo-XMMHUYECKHE OCHOBBI MaTepHaIoBeleHHs: [yueOHoe nocodue]
/ T'. Tortmraiin ; nep. ¢ auria. K.H. 3omorosoii, [[.O. Yapkuna nox pen. B. I1. 3nomanoBa. - M. :
BHHOM. Jla6opaTtopus 3Hanui, 2011. - 400 c.

2. Ucaes, B.A. Cunre3, CTpyKTypHBIE€ U CIEKTpPaJIbHbIE CBOMCTBA AKTUBHBIX KPUCTAIIIH-
4ecKUX MaTepuanoB: MoHorpadus / B.A. Ucaes ; M-Bo o6pa3oBanus u Hayku Poc. denepanuu,
Kyb6anckwuii roc. yH-1. - Kpacnogap : [KybaHckuii rocynapctBeHHbll yHuBepcuret], 2015. - 172
C.

3. Ilerpos, FO.B. OcHOBBI GU3UKK KOHJEHCUPOBAHHOTO COCTOSHUS: [ydeOHOe nocolue]
/1O. B. Iletpo -Jonronpynusiit: MUatemnekr, 2013. — 213 c.

Jlist OCBOEHUS AUCUUILIMHBI HHBAIWAMU U JTUIIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSMHU
3JI0pOBbSI MMEIOTCS M3JaHUSI B JJIEKTPOHHOM BHJE B DIEKTPOHHO-OMOIMOTEUHBIX CHCTEMax
«Jlanp» u «YuuBepcuterckas o6undmorexka ONLINEy.

5.3. llepuoguyeckne U3IaAHUA:
1. Ycnexu ¢puznyeckux Hayk;



2. XKypHan sKkCriepuMEeHTaIbHON M TEOPETUYECKON (PH3UKH;
3. XKypnan puzndeckoit Xumuw;

4. duszuka TBEpJIOTO TENA.

6. Ilepeyennb pecypcoB MHGOPMANHOHHO-TEJIEKOMMYHHUKANUOHHON ceTn «UHTep-
HeT», He0OXOAUMBIX /IJIS OCBOCHUSI TUCHUILIMHBI (MOLYJIs1).

No
/o

Ccrpuika

Ilosscuenue

http://www.book.ru

BOOK.ru — sanexkrponnast 6udnuoreunas cucrema (3bC)
COBPEMEHHOH yueOHOW U Hay4YHOU JIUTEpaTypBhI.
bubnuorexa BOOK.ru conepXut akTyaqbHYIO JTUTEPATYPY
110 BCEM OTpacisiM 3HAHWMN, KOJUICKIHS MTOTIOHSIETCS dJIEK-
TPOHHBIMU KHUT'aMH PAHBIIC U3JIaHUS reyaTHOM BCPCHUH.

http://www.ibooks.ru

ANOyKC.py — 2JIeKTpoHHasi OMbIMoTe Has: cuctemMa yueOHoM
W Hay4YHOW JUTepaTypel. B 2JIEKTPOHHYIO KOJUIEKIHUIO
BKJIIOUYEHBl COBPEMEHHbIE YUYEOHHKHM M MOCOOUS BETyIINX
n3aaTensbCcTB Poccuu.

http://www.sciencedirect.com

[Tnatpopma ScienceDirect obecreunBaeT BCECTOPOHHHUI
OXBaT JUTEPATYPhl U3 BCEX 00JacTEl HAyKH, MPEIOCTABIISS
noctyn kK 6osnee yem 2500 HauMEeHOBaHU KypHAJIOB B 00-
nee 11000 KHUT U3 KOJUIEKIINHU U3AATENbCTBA «DIb3EBUPY, &
TaKk)K€ OrPOMHOMY YHCIY >KYpPHAJlOB, ONMYyOJIMKOBaHHBIX
MPECTHKHBIMU HaydyHBIMU cooOuiecTBamu. [lonHoTekcTOBAS
0a3za manHbIX ScienceDirect sBSIETCS HEMPEB30HICHHBIM
NHTepHeT-pecypcoM HaAydYHO-TEXHUYECKOW U MEIUIIMHCKOUN
uHGbOpPMaLUU U CONEPKUT 25% MUPOBOTO PhIHKA HAYUHBIX
MyOTUKAIIHA.

http://www.scopus.com

baza mannHbIX Scopus mHaekcupyer Oosiee 18 ThIC. HamMme-
HOBaHMUI JKypHAJIOB OT 5 TBIC. MEXKIyHApOIHBIX H37a-
TEILCTB, BKI0Yas 6osee 300 poCCUICKHUX KYPHAIOB.
Henpes3oiinennas moanep)Kka B MOUCKE HAyYHBIX MyOIH-
KallMi ¥ IpeJOCTaBICHUH CChIJIOK Ha BCe BhILIEALINE pede-
paTbl U3 OOUIMPHOTO 00BbEMa JOCTYIHBIX CTATeH.
Bo3moxHOCTh mostydenus: uHGopMaluu 0 TOM, CKOJIBKO pa3
CCBLJTAJIUCH IPYTHE aBTOPBI HAa HHTEpecymomlyto Bac cratsio,
MPEA0CTABIIIETCS CIIUCOK ITUX cTareid. OTCieKuBaHUE CBO-
uX MyOJIUKanui C MOMOIIBIO aBTOPCKUX Mpoduieil, a Tak
e paboThl CBOUX COABTOPOB U CONIEPHUKOB.

http://www.elibrary.ru

Hayunas snextponnas 6ubnuoreka (HObB) comepxut mos-
HOTEKCTOBBIE BEPCHU HAYYHBIX HU3JaHUI BEIyIIUX 3apy-
OEKHBIX U OTEYECTBEHHBIX U3/1aTEIbCTB.

http://diss.rsl.ru

«OnekTpoHHas OubimoTeka auccepranuit» Poccuiickoii
['ocynapctBennoit bubnuorexu (PI'B) B Hactosiiiee Bpems
conepxkut 60see 400 000 mOTHBIX TEKCTOB HanboJIee YacTo
3alpalivuBacMbIX YHUTATEeNIMU Auccepraunil. ExeronHoe
ordpossiBanue oT 25000 1o 30000 nuccepranuii.

7. Mertoauveckne yKazaHusi s OOyYAlOIIMXCA IO OCBOCHUIO JAUCIHUIIMHBI
(Moxyis).
OcHoBHOU yueOHOU paboTOl acmupaHTa SIBISETCS CaMOCTOSITeNbHAs paboTa B TEUCHHE
BCcero cpoka oOydyenus. HaumHaTh W3ydeHHE IUCIUIUIMHBI HEOOXOJAMMO C O3HAKOMIICHUS C



http://www.book.ru/
http://www.scopus.com/
http://www.elibrary.ru/
http://diss.rsl.ru/

HeJMSIMA Y 33/1a4aMU JJUCLUUIUIMHBL M 3HAHUAMU U YMEHUSIMH, NPUOOpETaeMbIMH B Ipoliecce
u3yuenus. Jaee cienyer npopaboTaTh KOHCIEKTHI JIEKLIUN, PACCMOTPEB OTAEIbHBIE BOIPOCHI
110 TPEUI0KEHHBIM NCTOYHUKAM JIUTEpaTypbl. Bece HesicHble BOIIPOCHI IO JUCIUILUIMHE aCTIUPAHT
MOXXET DPa3pelIuTh Ha KOHCYJIbTALUAX, MPOBOJUMBIX MO pacnucaHuto. Ilpu moaroroke k
NPAKTUYECKUM 3aHATHAM AaClHUpPaHT B OO0SA3aTENbHOM TOPSJIKE H3Y4aeT TEOPETUUYECKH
MaTepuai.

B ocBoeHMM AMCHUIUIMHBI MHBATUAAMM U JIUMIAMH C OFPAaHUYEHHBIMU BO3MOXHOCTSMU
30POBbsi OOJIBIIIOE 3HAYCHHE WMEET WHIUBUAyalbHas ydeOHas paboTta (KOHCYIbTallUU) —
JIONOJIHUTEIBHOE Pa3bsICHEHUE YUeOHOTr0 MaTepHana.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHH, MCNOJb3yeMBbIX NIPH OCYLIECTBICHUHN
00pa30BaTe/IbHOIO MPoOLECcca M0 JUCHHUILIMHE (MOLYJII0).

8.1 Ilepeyenb HH(POPMALMOHHBIX TEXHOJIOT M.

He npexgycmotpeno.

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00eceYeHusl.

ITporpamMMHBIi POTYKT JloroBop/nuren3us

Onepanuonnas cuctema MS Windows 8, 10 Ne73—-AD®/223-®3/2018 Cornamenune Mi-
crosoft ESS 72569510 ot 06.11.2018

WurterpupoBantoe oducHoe npuinoxerne MS | Ne73-AD®D/223-d3/2018 Cornamenune Mi-
Office Professional Plus crosoft ESS 72569510 ot 06.11.2018

8.3 IlepeyeHb MHPOPMAITMOHHBIX CIPABOYHBIX CHCTEM:

1.  DnexrtponHas OubnmoTeuyHas cucteMa "YHuBepcuTeTckas omommoreka ONLINE"
[DnexTponnsbIii pecypc] — Pesxxum moctyna: http://biblioclub.ru.
2.  DnextpoHHas OuOIMOTEUHas cucreMa u3narenbcTBa "JlaHp" [DNEKTPOHHBIN pe-

cypc] — Pexxum mocryma: http://e.lanbook.com.
3. Dnexrponnas oubauoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

9. MarepuajibHO-TeXHHYecKasi 0a3a, HeoOXoaMMAas IS OCylIeCTBJIEHUsI 00pa3oBa-
TeJbHOI'0 MPOoLecca Mo AUCHUILVIUHE (MOIYJIIO0).

MarepuajibHO-TEeXHHYECKOEe 00eCIeueHUe AU CLUIUIUHBI

Y OCHAIIIEHHOCTh
1. | JlekunoHHbIE 3aHATUSA VY4yeOHble ayTUTOPUM JUIsl TIPOBEIECHUS 3aHATUH JIEKLIHOH-
HOT'O THUIIa; OCHAII[CHHE: KOMIUIEKT yueOHO! mMebenn; 1ocka
y4yeOHasi MarHUTHO-MapKepHasi; KOMIbIOTEPHOE OCHAICHUE
[19BM — 3 mr.
350040 r. Kpacnonap, yia. CraBponosbsckas, 149, Ne223C
2. | JlaGopaTopHble 3aHATUS | YueOHas ayauTopus JUIsl MPOBEAEHUs 3aHATUH JabopaTop-
Horo Tuma «JlaGoparopusi CTpyKTYpHOTO aHalIM3a»; OCHa-
mieHue: asepHas cucrema Ha 6a3ze Nd:YAG na3epa u na-
paMeTpUUYecKOro reHepaTopa cBeTa JJs CIEKTpajIbHOM 00-
nactu 680-2500 HM, B TOM YHCTIE:
Nmnynescubiii Nd:YAG nazep moaenu LO29-100;
[Tapamerpuueckuii reneparop csera mojenu LP 604;
I'enepatop 2-oit rapmonuku mozenu LP 101;
Crenp ONTUYECKU.
350040 r. Kpacnonap, yin. CraBpononsckas, 149, Ne123C
3. | I'pynnoBele (MHAMBUAY- | AyAMTOpUH JUIS IIPOBEACHHUS I'pYIIIOBBIX u

Ne Bug pador




aJIbHbIE) KOHCYJbTaLUN

WHIUBUAYAJIbHBIX KOHchIbTaI_II/IfI; OCHAIII€CHHOCTbL: KOMIIJICKT
yueObHoit mebenmun ¢ yueObueimu [IOBM; 1 II9BM
agMUHUCTpaTopa (MpenojaBaTelibCKuil); J0cKa ydeOHas
MarHUTHO-MapKepHas

350040 r. Kpacnonap, yn. CraBpomnoibckas, 149, Ne 212C,
207C

Texymui KOHTPOJIb,
IIPOMEXYTOYHAs  arTe-
crauus

AynuTtopusi sl TEKYILEro KOHTPOJISI U IPOMEXYTOUYHOU
aTTeCTallMy; OCHAIIEHHOCTh: KOMIUIEKT ydeOHOl mebenw,
JI0cKa yueOHasi MarHUTHO-MapKepHast

350040 r. Kpacnonap, yn. CraBponossckas, 149, Ne223C

CamocTosTenbHas pado-
Ta

[Tomemienue 1y caMOCTOATENbHON PabOThl; OCHAILIEHHOCTD:
KOMIUIEKT Y4eOHOW MeOenu, KOMIbIOTEPHOE OCHAIEHUE
[I9BM ¢ BO3MOXHOCTBIO TMOAKIIOUEHUs K ceTu «MHTep-
HEeT», MPOrpaMMOM SKPaHHOIO YBEIMUYEHUS U JOCTYIOM B
AJIEKTPOHHYIO HMH()OPMaMOHHO-00pPa30BaTEIBHYIO  CpEeIy
YHHMBEpCUTETA

350040 r. Kpacnoaap, yin. CtaBponossckas, 149, Ne 208C




