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1 Hesm 1 3a1auM U3yYeHU s TUCHHUILUIHHBI (MOIYJIA).

1.1 llean ocBOeHUS AUCHHUILJINHDI.

VYyebnas nucuuminHa «CTpOGHHE W CBOWCTBA KPHUCTALIOB» CTAaBUT CBOEH IICNIBIO
W3y4YEHUE CBOMCTB KPUCTALIMYECKUX U aMOPQHBIX TeJl, 3aKOHOMEPHOCTEH, BOZHUKAIOIIUX TPH
(da30BBIX Mepexoaax, 3HAKOMCTBO C OCHOBHBIMHU SIBIICHUSIMHU, COIPOBOXKIAMOIIUMU (Pa30BbIC
MepeXo/ibl, MPUYMHAMH, BBI3BIBAIOIIUMHU JTH SBJICHHS, IMapaMeTpaMH, XapaKTepU3YIOIUMH
(da3oBbIC TEPEXOABI M MOACIISMU, TIPUMEHSIEMBIMH ISl UX OMHCAHUSI.

1.2 3agauu TUMCHUILIHHEIL.

- MOJIYYCHUE CUCTEMATU3HUPOBAHHOTO MPECTABICHHUS O CBSA3U (PU3HUYECKUX CBOMCTB
KPUCTAJUIOB C UX BHYTPEHHUM CTPOCHUEM;

- OCBOCHHE MaTEeMaTHYECKOTrO OMHCAHMSI aHM30TPOITHBIX CBOHCTB U OCOOCHHOCTEH
WX U3MEPEHUSI;

- 3HAHHWE 3aKOHOMEPHOCTEM WM3MEHEHUs CBOMCTB KPHUCTAIJIOB TOJ BJIUSHHUEM
BHEIITHUX BO3/CHCTBHIA;

- OBJIAJICHUE HABBIKAMH KPUCTALTIOPUINICCKUX PACUCTOB.

1.3 MecTo AuCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

JucuunnuHa «CTpoeHue M CBOMCTBA KPHUCTAIOB» OTHOCUTCS K BapUaTUBHOM 4acTH
brmoka 1 "Hucrunnuael (Momynu)" yueOHoro muiaHa HampaieHus 03.06.01 — duszuka u
actpoHomus HampaiieHHOCTH 01.04.07 ®dusnka KOHAESHCUPOBAHHOTO COCTOSHHUS.

N3ydyenue aucuumiuHbel 6a3upyeTcsl Ha 3HAHUSAX ACIUPAHTOB, MOJTYYCHHBIX paHee MpH
W3YYCHUU JHUCUUIUIMH, BXOISAIIMX B IUKI o0med u teopermueckoir ¢wmsmku: b1.5.07.04
«Onrukay, b1.5.08.04 «Tepmoannamuka, ctatucTuyeckas gusuka» ydedHoro rutana 03.03.02
®dusuka; b1.B.02 «Teopus KOHJIEHCHUPOBAaHHOT' O COCTOSIHUSY, b1.B.J1B.05.01
«Kpucramnopuszuka» yuebHoro timana 03.04.02 ®usuka KOHJIEHCHPOBAHHOTO COCTOSHUS

BCIICCTBA.

1.4 IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI N0 JMCHHUILIMHE (MOLY.T10),
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa3oBaTeJbLHOMH

NpOrpaMmsl.

N3yueHne naHHONW y4uyeOHOM AMCHUIUIMHBI

00yJaronuxcst KOMIETEHIIUM

HampaBlIeHO Ha (QOpMHUpOBaHUE Y

NHnekc Conepxanue B pe3ynbraTe n3yueHus ydeOHON IUCHUIUIMHBI 00yYaroI}
Ne KOMITETEHIINH | KOMIETeHIIUH (Wn e€ JTOJIKHBI
i 4acTH) 3HATH yMeTh BJIA/IETh
1. | [IK-1 TOTOBHOCTBIO TEPMHUHOJIOTHIO U | BBIOMpATh, OCBAUBATh | KOMIIbIOTEPHB
OCBanBaTh M | OIPEIACIICHUA M COBCPILICHCTBOBATH | MCTOMAMH pal
COBEpLIEHCTBOBATH buznyecKux METOJIbI 11apaMe€TpoB,
METOIBI BEJINYUH, DKCIIEPUMEHTANILHOrO | X&PAKTCPU3YIQ
BBIpAL[UBaHUS XapaKTepU3YIOIIUX | U TEOPETUYECKOTO (bm?qecm’le
KPHCTaJIIOB usnueckue HCCIIeIOBaHNUS CBOMCTBA
cBOlicTBa KPHCTAJLIOB Kpucra
KPHUCTAJIJIOB




2 | IIK-2 BJIaJICHUEM KJIAaCCU(PUKAIUIO BBIOMpATh, OCBAMBATh | METOAAMHU
TCOPETUICCKUMHU U | KpUCTAJUIMYECKUX | U COBEPLICHCTBOBATH KOMIIbE
SKCIIEPUMEHTAIIBHBIMA | coeqiHeHHi U | MeTombI HOTO
METoIaMn OCOOCHHOCTH  HUX | 9KCIIEPUMEHTANbHOro | MOACIMPOBAH!
HCCICIOBAHIA pusrgeckux U TEOPETHYECKOIO (pusnueckux
IpUPOABL KpH- CBOICTB UCCIIE0BAHUS CBOHCTB
CTAJUTMYECKUX u KPUCTAILIOB CTaJIJIOB
aMmop(HBIX Be-

IIECTB B TBEPAOM
Nunexc Coneprxanue B pesynbpTaTe nzydeHus: yaeOHOW NUCIMIUIMHBI 00 yJarOIII

Ne KOMITETEHIINH | KOMIETeHIUH (WIn eé JTOJIKHBI

i 4acTH) 3HATH yMeTh BJIA/IETH
Y KHJIKOM COCTOSTHUSIX
U MU3MEHEeHHs  UuX
CBOWCTB npu
pa3IMYHBIX BHEUIHUX
BO3JEUCTBUAX

2. CTpyKTYypa M coepkaHue TUCHHUILINHBI.
2.1

Pacnpenesienue Tpy10€éMKOCTH JUCHUILIMHBI 10 BUAaM padoT.

O6mas Tpyao€MKOCTh TUCHUILUIUHEI cocTaBiseT 4 3au.ef. (144 gaca), ux pacrnpeneicHue

10 BUZaM pabOT MPEACTaBICHO B TaOIHIIE

Bun yue6Hoi paboTbl Bcero Kypcol
4acoB (uacer)
2
AyauTOpHBIE 3aHATHS (BCEro): 20 20
3aHATHS JIEKIIMOHHOTO TUIIA 8 8
JlaGopaTopHblie 3aHITHS 12 12
3aHATHS] CEMUHAPCKOTO TUTIA (CEMUHAPDI, MPAKTUYECKUE i i
3aHSTHUSA)
CamocrosiTesibHasi padoTa, B TOM YHUCJIE: 97 97
CaMOCTOSITETbHOE U3YUYECHUE PA3/ICTIOB 57 57
CamomnoaroroBka 40 40
KouTtpoJn: 27 27
IToaroroBka Kk sK3aMeHy 27 27
OO0mas TpyA0eMKOCTh yac. 144 144
3a4. efl. 4 4

2.2 CTpyKTypa AUCHUIIMHBI:

PaCHpCILCJ'ICHI/IC BHU 0B yqeGHoﬁ pa60TBI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCIUIIINHBI.

Paznensr AUCHUIUINHBI, U3y4aCMBbIC Ha 2 Kypce

Kommuectso wacos
Aymtopras BueaynuropHas
Ne HanmeHnoBanue pasaenos paboTta
Bceero pabora
J | 113 JIP CP
1 2 3 4 5 6 7




1. |OCHOBBI TEOPUHU KPUCTALNTAYECKOTO COCTOSTHUS 19 | 2 - - 17

['eomeTpuyeckre CBOMCTBA  KPUCTALIMYECKOU
2. |pemerku. OOpartHas pemerka. Todeunas wu| 21 - - 3 18
TPAHCISUOHHAS] CHMMETPHSI KPUCTAIIIOB.

3. |lIpoctpancTBeHHbIE ((HETOPOBCKHUE) IPYIIITHI 13 | - - 3 10
DJIeMEHThI KpUCTALTOXUMUU. CTPYKTYPHBIN THIT 12 | 1 - 3 8

5 HeynopsinoueHnusie CHUCTEMBI. TexHonorusy 9 1 i i 2
MOJTy4yeHus: aMOpP(GHOT0 COCTOSIHUS TEJ
CrpykTypa aMOp(hHOTO COCTOSIHUS 12 | 1 - 3
DJEKTPOHHBIE COCTOSIHUSL aMOP(HBIX CpeL 10 | 2 - -

3 DNEKTPOHHBIN TPAaHCIIOPT U ONTUYECKUE CBOWCTBA 2 |1 i i 20
aMOpQHBIX cpex
Umoezo no oucyuniune: 8 - 12 97

[Tpumeuanue: JI — nekmuu, 13 — npakruueckue 3aastusi / cemuHapsl, JIP — maboparopHbie
3ansitusa, CP — camocTtositenbHas paboTa

2.3 Conep:xkanue pa3aesoB JUCUUILIUHbI:
2.3.1 3ausaTHuda JeKIMOHHOI0 THIIA.

Haumenosanue ®opma
Ne pazznena Copnepxanue paszgena TEKYILEro
KOHTPOJISI
1 2 3 4
1. |OcHoBBI TEOpPUH Beenenne. Kpucramnnueckue u amopdubeie Tena.| Konnoksuym
KpUCTAIIIMYECKOrOo  [MOHO- M MOJIMKpUCTAIUIBL. MieanbHble U peaabHble
COCTOSIHUS KpucTtayyibl. ONBITHBIE 3aKOHBI KpHUCTaJIOrpaduu.
[IpocTpancTBeHHas pemieTka. Y3el, OJHOMEpHas,
JIByMepHas, IIPOCTPAHCTBEHHAs peleTka.

CemeiicTBa mpsiMbIX U Twiockocteit. [lepuon
UJIEHTUYHOCTH. MEXIUIOCKOCTHBIE  PACCTOSHHUS.
OnemeHTapHas sueiika. [lapameTpsl siueiiku

2. |OneMeHThI OnemeHTbl  Kpucramuioxumuu. Pemerku, kak| Komrokeuym
KPUCTAITTOXNMHUH mapoBble  ynmakoBKM. CTPYKTypel 3JIEMEHTOB H
coenuHeHni. KoopanHammoHHoe yncio. ATOMHBIN U
WOHHBIM  paguyc. IlyCTOTBI B  IJIOTHEHIIUX
yIaKOBKax.

CTpyKTypHBIA THI IlonssitTne o crpyktypHoM tumne. Ctpykrypsl| Koanoxkeuym

MarHeTHKOB. Kemneso, KOOaJbT, HUKEJb.
PenxozemenbHble  MeTayuibl.  MHTepMeTammuibl.
@epputel.  Kpucramnuyeckas W MarHuTHas
crpykrypa. [logpemetku. Mertoabl omnpeaeneHus
CTPYKTYPBI U OPUEHTAIIUH MOHOKPHCTAIIJIOB

3. |Heynopsnouennsie |MuKpOCKOIMYECKHE " TepMoauHamuueckue| Komnoxeuym
CHUCTCMBI ACHECKTHI KJaccuukanuu HEYNOpsAA0YCHHbBIX
cucteM. Bunsl HeynopsoueHHbIX cucteM. CriocoObt
KJIaccU(UKAILUN HEYIOPSAT0OYCHHBIX CUCTEM.




TexHomorus AmophHOEe W cTekinooOpasHoe  cocrosiHue.| Konnoxeuym
MOJTyYeHUs TexHonoruueckue METO/IbI HOJTy4eHUs
amop¢Horo HEYIOPSIOYEHHBIX  MOJYNpPOBOIHUKOB.  CHHTE3
COCTOSTHUS Tell CTEKJI000pa3HbIX MOJYNPOBOJHUKOB. TexHoIOoruu
MoJlyueHus: amMopGHOro TUAPOTEHU3UPOBAHHOTO
KpeMHUsl. AMopduzanusi KpPUCTAJUIMUECKUX Tell
nyTeM BO3CHUCTBUS BBICOKOHEPTeTUYECKUX
M3JTyYEHUN
4. |Ctpykrypa ATOMHasi CTPYKTypa HEYIOPSJIOUYEHHbIX CHUCTEM.| Konnokeuym
amopdHoTO [ToHsTHE NanpHEr0 U CPEeNHEro nopsaka. MeTobl
COCTOSIHUS UCCIICTOBAHMS CTPYKTYPBHI. Pesynbrarht
UCCIICIOBAaHUA  KOHKPETHBIX  HEYMOPSI0UYCHHBIX
MIOJTYIIPOBOTHIKOB
5. |DneKkTpoHHBIE DJIEKTPOHHBIE COCTOSIHUSA, ONTHYECKUE cBoMcTBa | Konnoxeuym
COCTOSIHUS TPAaHCHOPT  HOCUTENIEH B  HEYMOPSAOYCHHBIX
aMOpQHBIX Ccpex cucreMax. OCOOCHHOCTH CTPYKTYPbl H MOJEIH
OHEPTEeTUYECKUX 30H
6. |DNeKTpOHHBIN DnekTpoPHU3NUECKUEe CBONCTBA HEYMOPSAOYCHHBIX| KonnoKeuym
TPAHCIIOPT U cpen. OOmme TMPEACTaBICHUS O MEXaHM3Max
ONITUYECKHE npoBOIUMOCTH. OnTHYECKHE U (POTOIIEKTPUICCKIE
CBOMCTBA
aMOp(HBIX cpen cBoiictBa. CmocoObl  yIpaBJICHHS CBOWCTBAMH
HEYNOPSI0YeHHBIX cpell. [IpoGiiemMsbl ternpoBanus
2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA.
He npenycMoTpeHs! y4eOHBIM IPaBOM.
2.3.3 JIaGopaTopHbIe 3aHATHSA.
dopma
No HaumenoBanue nabopatopHbix padboT TEKYIETo
KOHTPOJISI
1 3 4
1. |AudpaxromeTpudeckoe onpeaencHre napaMeTpoB IEMEHTapHON STUeiHKU Otuer o
KPHUCTAJLTIOB. nabopaTtopHoit
pabo-
TE
2. |MopaenupoBanue (POHOHHOTO CIIEKTpa U pacyeT (U3NIECKUX CBOMCTB Otuer no
KPHUCTAILJIOB. nabopaTtopHoOit
pabo-
TE
3. |KomOuHanmoHHOE paccessHue cBeTa B TBEPJBIX Telax Ortuer o
nabopaTtopHoit
pabo-
TE
4. |HccnenoBaHue CTpOCHUS KPUCTAJIIOB Otuer no
nmabopaTtopHoOit
pabo-

TC




2.3.4 IlpumepHasi TemaTuka pegeparos.
He npenycMmoTpeHs! y4eOHBIM IPAaBOM.

24 IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTIeYeHUs 1JIs
CaMOCTOSITEJILHOM Pa0oThl 00Yy4alONIUXCH MO JUCHHUILIHHE (MOTYJII0)

[lepedyenp yueOHO-METOMUECKOTO 00ECTIeUeHHSI TUCIIUILITHHEI
Ne Bun CP IO BBITTOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
1 |CamocrosTenbHOe Meroanuueckre yka3aHMs 110 OpraHu3aluM ayJUuTOpPHOH u
U3y4eHHE pa3/ieoB BHEAYJIUTOPHOM CaMOCTOSITENbHONM palbOoThl, YTBEpXkIAECHHBIE
kadenpoit  TeopeTMuecko  (GUIMKM W KOMIIBIOTEPHBIX
2 |CamorionroToBKa TEXHOJIOTUH, TIPOTOKOJI Ne 9 ot «14» mapra 2017r.

Y4eOHO-METOIUYECKUE MaTepHualbl Il CaMOCTOSTENbHONM paboThl 00ydarolUXcs W3
YHCiIa MHBAIKU/IOB U JIUL C OTPAaHMYEHHBIMH BO3MOXKHOCTAMU 370poBbs (OB3) npenocrapistoTcs
B (popMax, aJanTUPOBAHHBIX K OTPAHHYCHUSIM UX 37I0POBBS U BOCHPUATHS HH()OPMALIUH:

Jist U1 ¢ HapyIIEHUSIMH 3pSHHS

— B Ie4aTHOM (hopMe yBEIMYCHHBIM MIPUPTOM, — B POPME AIIEKTPOHHOTO JOKYMEHTA.

Jnst I ¢ HapyIICHUSIMH CITyXa:

— B [TIeYaTHOU opme,

— B pOopMe PIIEKTPOHHOTO JIOKYMEHTA.

Jist U1 ¢ HapyIIEHUSIME OTIOPHO-/IBUTATEIBHOTO amnmapara:

— B 1e4atHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXET ObITh KOHKPETH3UPOBaH B 3aBUCUMOCTH OT KOHTHMHIEHTa
o0ydJaronuxcs.

3. Oo0Opa3oBaTe/ibHbIC TEXHOJIOTHH.
IIpu peanuzaumum y4yeOHOM paboOThI MO OCBOEHUIO Kypca «CTpoeHHe U CBOWCTBa
KPHUCTAJIJIOB» UCIIOJB3YIOTCA COBPCMCHHBIC O6paSOBaT€J'IBHBI€ TEXHOJIOTHUMH.
® I/IH(1)OpMaHI/IOHHO-KOMMYHI/IKaIII/IOHHBIG TEXHOJIOI'UH, O
UCCIIEI0BATEIbCKUE METO/Ibl B O0YUEHUH;
* mpobiemMHOe 0OydeHHe.
VYcneniHoe OcBOeHME MaTepualia Kypca NpeiroiaraeT OOJbIIyI0 CaMOCTOSTEIbHYIO
paboTy aCIUPaHTOB M PYKOBOJACTBO 3TOM pabOTOM CO CTOPOHBI MPEIMO aBaATENICH.
B yuebHOM mpoliecce UCIONB3YIOTCS aKTHUBHBIE U MHTEPAKTUBHBIE (POPMbI POBEICHUS
3aHATHUI: UCCIE0BATENIbCKUE METO/IbI B 00yueHUH, TPoOIeMHOe 00yueHHe.

I/IHTepaKTI/IBHBIe TCXHOJIOTUH, UCIIOJIb3YCMBIC ITPHU U3YUYCHUU JUCHUIIIIMHBI

Kypce Bup 3anstus (JI, | Ucnionb3yemble MHTEpAKTHBHBIE Konunuectso
I1P, JIP) o0pa3oBaTenbHbIE TEXHOIOTUU 4acoB
2 JI [IpobremHoe oOyueHme 4
11P He npenycmoTrpensl
JIP HccnenoBaTenbckie METOIBI B O0yUEHHH, 4
npoOieMHOE 00y4YeHHE
Hmoeo: 8




Jns Ui ¢ orpaHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI MPEYCMOTPEHA OpraHU3alus
KOHCYJIbTALIMH C UCIIOJIb30BAHUEM JIEKTPOHHOM MTOYTHI.

4. OueHoYHbIE CPEICTBA I TEKYIIero KOHTPOJIsl yCIIeBAeMOCTH 1
MPOMEKYTOYHOM aTTeCTALMH.
4.1 ®oH OLIEHOYHBIX CPEACTB ISl POBEAeHNS TEKYIero KOHTpoJis. Bonpocsl
JJISl MOATOTOBKH K KOJVIOKBUYMY:

1. I'eomerpuueckas MakpokpucTamiorpadus (IpeaMeT U3y4eHus: U OCHOBHBIE
MOHSITHUSA).

2. I'eomeTpuueckast MEKpOKpHcTaiorpadus (mpeaMeT U3y4eHHst © OCHOBHBIE
TTOHSTHSA).

3. Kpucramiorenesuc (3apo’kaeHue, MEXaHU3Mbl pocTa U H3MEHEHHE
KpPHUCTAJIJIOB).

4. MexaHU3MBbl POCTa KPUCTAIOB U UX MOP(OJIOrHYECKUE MTPOSBICHHUS.

5. Kpucramnoxumus u ¢pusudeckas Kpucrauiorpadpus.

6. OO6nuK 1 rabuTyc KpUCTAILIIOB.

7. [InockorpanHblie, KpUBOTPaHHBIE U MHOTOIJIaBbIE (OJI0YHBIE) KPUCTAILIBL.

8. CkeneTHbIE U aHTUCKEJIETHBIE KPUCTAJLIBL, IPUUUHBI 00pa30BaHUs.

9. 3aKOHOMEPHBIE CpacTaHUs KPUCTAJJIOB OJHOTO M TOrO JK€ BEIECTBA
(aBTORIUTAKCHS).

10. ['eTeposnutakcusi.

11. [IpocTpaHCTBEHHBIE U KPUCTAIIMYECKUE PEIIETKH.

12. Tunbel ynopsio4€HHOCTH 4YacTUI] B TBEpIAbIX BellecTBax (OJMKHUHA U
JanbHUN nopaok). Kpucrannuueckue u amopgHble Tena.

13. KoopaunaTHblil peniep 1 KOOpJMHATHBIE CUCTEMBI B KpHUCTaIIOTpaduu.

14. CBoiicTBa IPOCTPAHCTBEHHBIX PEUIETOK. DJIeMEHTapHas sS4YerKa.

15. Bakneiilne cBONWCTBA KPUCTAJUIMYECKHUX BEILLIECTB.

16.  3akoH NMOCTOSTHCTBA I'PaHHBIX M peOepHbIX yrioB. ['oHMOMeTpHS.

17. Cddepuueckas u crepeorpaduyeckas MPOEKIIUU: UX CBIA3b U UCIIOIH30BAHNE
B KpucTajuiorpagumu.

18. Toueunble anemeHTHl cuMMeTpuH. COOTHOIIEHHWE WHBEPCUOHHBIX U
3€pKaJIbHOIOBOPOTHBIX OCEHl CUMMETPHH.

19. TeopeMsl CII0KEHUS TOYEUHBIX 3JIEMEHTOB CUMMETPHUHU.

20.  EnuHuYHBIE U CUMMETPUYHO-PABHBIE HANIPABJICHUS B KPUCTAJUIAX Pa3HbBIX
CUHTOHHM.

21. B3anMoOTHOIIIEHNsI €IMHUYHBIX HANPAaBJICHUI C JIEMEHTaMU CHUMMETPUH
(MosipHbIE ¥ HENOJISIPHbIE HATIPABJICHMUS).

22.  BpIBOA BHJIOB CHMMETPHHM KpPUCTAJUIOB, OOJIAJAIOMIUX €IUHUYHBIMU
HanpasieHUusIMU. DopMbI 0OIIETO MOJI0KEHHUS.

23. BbiBon BUIOB CUMMETPUM KPHUCTAUIOB 0€3 €AMHMYHBIX HAINPaBJICHUU.
@DopMBbI 00IIIETO MOTIOKEHUSL.

24. CHHIOHHU U KaTETOPHUH.

25. Koopaunatssle miockoct u ocu. [lapameTpsl rpaHen.

26. 3aKoH paIMOHATILHOCTH TTapaMeTPOB (3aKOH IIEJIBIX YHCEN).

27. CumBoael rpaneit mo Muuiepy. CooTHOIIEHHE TTapaMeTPOB M UHIEKCOB
CHUMBOJIa TPaHHU.

28. CuMBOJIBI TpaHEW TEKCArOHAJBHBIX W TPUTOHAJIBHBIX KPHUCTALIOB (B
yctaHoBke bpas).

29. CumBoIIBI psiIOB U pedep (1 3-KOOPAUHATHBIX CUCTEM).

30. ®opmyna Beiica. Pemenue 3agau c¢ ee ucnoiab3oBanuem. CreactBue

dbopmysl Beiica (0cOOEHHOCTH CHMBOJIOB MPUTYTUISIONTUX TPAHEH ).
31. 3akoH Beiica (3aK0H 30H) U €T0 CIICJCTBUS.



4.2 ®oHT OLIEHOYHBIX CPEIACTB ISl MPOBEACHUA MPOMEKYTOUYHOM aTTeCTAllUuM.
IIEPEYUEHB BOITPOCOB, BBIHOCUMBbBIX HA 9K3AMEH

1. [IpoctpanctBenHas pemrerka. CeMencTBa NPSMBIX U INIOCKOCTEN

2. HNupekcsl Todek, NpAMBIX, INIOCKOCTEM.

3. OOparHast pemieTka, COOTHOIIEHHS MEXIy MNpsAMOH H  0OpaTHOM
pelIeTKaMu.

4. ToueyHast U TpaHCIALMOHHAS CUMMETPHUS KPUCTAILIIOB.

S. CocraBHbl€ 351eMeHThl cuMMeTpUU. CHHIOHHUU.

6. Kitacebl cummerpun. CnokeHue 3JIEMEHTOB CUMMETpUH. BbIBOJ KitaccoB
CUMMETPUHU.

7. BunTOBBIE OCH 1 MJIOCKOCTHU CKOJB3AIIEro oTpaxeHus. [[poctpancTBeHHbIE
TPYIIIbI, HOMEHKJIaTypa

8. Pemerku, kak mapoBbie yakoBKU. CTPYKTYphI 3JIEMEHTOB U COSIMHEHHIA.

9. Koopaunamonnoe unciio. ATOMHBIA U MOHHBIA paaunyc.

10. [TonsiTHE O CTPYKTYPHOM THIIE.

11. Kpucramimueckass u maruutHas ctpykrypa. [loapemerku.

12. HeymnopsinoueHHble cuCTEMBbI, UX BU/BIL.

13. TexHonorus noynyueHust aMop(HOTO COCTOSIHUS TE.

14. Ctpyktypa aMop(HOro CoCTOSTHUSI.

15. DNEKTPOHHBIC COCTOSHUS aMOPQHBIX CPE/.

16. OnTudeckre CBONCTBAa aMOPQPHBIX Cpel.

Oo0pasen 3x3aMeHALMOHHOT0 OMyIeTa

@eﬂepanLHoe rocyaapCTB€HHOC 6IOI[)KCTHO€ 06paSOBaTCJ'H:HOC YUPEIKACHUC BBICIICTO 06pa30BaHI/I$I

Ky06anckuii rocyiapcTBeHHbI YHUBEPCUTET

Kadenpa teoperrueckoit pu3nku 1 KOMIBIOTEPHBIX TeXHOJIOTHI 2019-
2020 yu.rox

HucuuminHa «@U3nKa KOHAEHCHPOBAHHOIO COCTOSIHUSA (KAHAMIATCKUI IK3aMeH)»
3K3AMEHAIMOHHBINA BUJIET Nel

1. IIpoctpancTBeHHas pemeTka. CemeiicTBa NPSMBIX U INIOCKOCTEN
2. OnTHYeckue CBOMCTBa aMOP(HBIX CPEI.

3aB. kadeapoii TEOPETUYECKON (HU3HUKH U KOMIBIOTEPHBIX TEXHOJOTHUH
Hcaes B.A.

OHCHO'—IHBI@ Cpe)ICTBa 11 UHBAJIMAOB MW JIUI[ C Ol'”paHI/I‘-IeHHBIMI/I BO3MOXHOCTSIMHA
3/I0POBbSI BEHIOMPAIOTCS C YIETOM X WHIUBUAYATBHBIX MICUXO()U3NUIECKUX OCOOCHHOCTEH.

— HpI/I HeO6XOJII/IMOCTI/I HNHBaJInJgamM 158 JINI[aM C Ol'”paHI/I‘-IeHHBIMI/I
BO3MOXKHOCTSIMHU 3JIOPOBBSI MPEAOCTABIISICTCS JTOTOTHUTEILHOES BpEeMs JUIS TOJITOTOBKU
OTBETa Ha YK3aMEHE;

- OpU TPOBENCHUH NPOLEAYpPhl OLEHUBAHUS PE3yJbTaTOB OOYYEHUs
WHBAJIWJIOB M JIUI] C OTPAaHHMYCHHBIMH BO3MOXXHOCTSIMHU 370POBbS IPEAyCMaTPUBACTCS
HUCITIOJIB30BAHUEC TCXHUYCCKUX CpeI[CTB, HGOGXOI[I/IMBIX 1M B CBA3H C UX I/IHILI/IBI/IIIyaJIBHBIMI/I
OCOOEHHOCTSIMU;




- npu  HEOOXOAMMOCTH Ui  OOydYalomMxcss C  OTPaHUYCHHBIMHU

BO3MOKHOCTSIMH 370POBbSI 1 MHBAIUIOB MPOLEAYpa OLIEHUBAHUS PE3yJIbTaTOB 00ydeHUs

10 JUCUMUIUINHE MOXKET MPOBOAUTHCS B HECKOJIBKO 3TAIOB.

[Iponienypa oneHUBaHUsI PE3yJIbTaTOB OOyUYEHHS] MHBAIHMIOB W JIMIl C OIPAaHHMYCHHBIMH
BO3MOXKHOCTSIMH  3JIOPOBbsI 110 JUCIHIUIMHE (MOJYIIIO) TIPEAyCMAaTPUBACT MPEIOCTABICHUE
uHpopmanuu B (opMax, aganTUPOBAHHBIX K OTPAaHUUYCHHSIM HX 370POBbS U BOCIPHUSATHA
nHpopmanuu:

JUJist U1 ¢ HApYIIEHUSIME 3PCHHS:

— B ME€YaTHOW (pOpME YBEIMUYCHHBIM MIPUPTOM, — B (hopMe IIEKTPOHHOTO

JIOKYMEHTA.

JJist U1 ¢ HapyIIEHUSIMH CITyXa:

— B [1I€UaTHOM opme,
— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.
JUist U1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO amnapara:
— B [I€YaTHOM opme,
— B (hOpMeE IIIEKTPOHHOTO JJOKYMCHTA.

JlaHHBII TIepeueHh MOXET OBbITh KOHKPETH3UPOBAaH B 3aBHCUMOCTH OT KOHTHHTEHTA

o0yJaroumxcs.

5. IlepeyeHb OCHOBHOM M IONOJIHUTEJIbHON Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOI
AJIS1 OCBOCHMS M CHUILTHHBI (MOXYJIA).

5.1 OcHoBHasi IuTEpaTypa:

1. Mepep, X. duddysus B TBepabix Tenax: /X. Mepep ; nep. ¢ anri. nox pen. E.b.
SAxumoBa, B.B. Apucrosa - lonronpyassiii: Maremnexrt, 2011. — 535 c.

2. OcHOBBI pU3NYECKON XUMHUH: Y4eOHOE [TOCOOHE JIJIsl CTY/IEHTOB BY30B : [B 2 u.]. Y.
1 : Teopus / [B. B. Epemun u ap.]. - 2-e uzf., nepepad. u gon. - Mocksa : BUHOM. JlaGopaTopus
3HaHui, 2013. - 320 c.

5.2 JlonoinuTeIbHAS JIMTEPATypa:

1. Fotrmrraiin, I'. ®U3MKO-XMMHUYECKHE OCHOBBI MaTepuanoBeieHus: [yueOHoe
nocobue] / I'. Torrmrraitn ; mep. ¢ anra. K.H. 3onorosoit, J[.0. Yapkuna nox pen. B. II.
3nomaHoBa. - M. :

BUHOM. JIa6oparopus 31anwmii, 2011. - 400 c.

2. HcaeB, B.A. CuHre3, CTpPYKTypHbIE U CHEKTPAJIbHBIE CBOMICTBAa aKTHBHBIX
KpUCTAJTIMYECKUX MarepuanoB: MoHorpadus / B.A. HcaeB ; M-Bo oOpa3zoBanus u Hayku Poc.
®denepanuu,

Ky6anckwuii roc. yH-1. - Kpacnonap : [KyOaHckuii rocynapcTBeHHbli yauBepcuter], 2015. - 172
c.

3. [TetpoB, HO.B. OcHOBbI U3MKM KOHAEHCHPOBAHHOTO COCTOSIHUS: [y4yeOHOe

nocobue] /1O. B. Ilerpos -/lonronpynusiii: Uaremnext, 2013. — 213 c.

JI1st OCBOCHUS TUCLMILIMHBI MHBAJIMIAMU U JTULAMU C OTPaHUYCHHBIMU BO3MOYKHOCTSMU
3I0pPOBbSl MMEIOTCS M3JaHHsI B 3JEKTPOHHOM BHJE B 3JIEKTPOHHO-OMOIMOTEYHBIX CHCTEMax
«Jlanb» u «YHuBepcuterckas 6udanorexka ONLINE».

5.3. Illepuoauyeckue U3IaHNUs:

1. Ycenexu ¢pu3n4ecKux HayK;

2. XKypHan sKkcrepuMEHTabHOW W TeopeTudeckor ¢u3ukm; 3. XKypHan
bU3HYECKON XUMUM;

4. ®usuka TBEpAOro Tea.



6. Ilepedyensb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKANMOHHOM CEeTH
«HTEepHET», HEOOXOAUMBIX /IJISl OCBOCHUS JUCHHUILIMHBI (MOAYJIs1).

Tlosicuenue

BOOK.ru — anektponnas oubnuoreunas cucrema (ObC)
COBPEMEHHOM Y4eOHOW U HAYYHOU JTUTEPATYPHI.
bubnuoreka BOOK.ru conepxut akTyalibHYIO JUTEpaTypy
M0 BCEM OTpacisiM 3HAHWHA, KOJUICKIHUS IOMOTHICTCS
JNIEKTPOHHBIMUA ~KHUTAMHU paHbIIC W3AAHHUS TICYaTHOM
BEpCHUU.

ANOYKC.py — DJIEKTpOHHAs] OMOINOTEUHAs CCTeMa y4eOHOM
W HAY4YHOW JMTEeparypbl. B JIIEKTPOHHYI KOJUICKIIHIO
BKIIFOYCHBI COBPEMCHHBIC YUCOHUKH M IOCOOMS BEAYIIUX
n3narenscTs Pocenn.

ITnardpopma ScienceDirect obecredrBacT BCECTOPOHHHIMA
OXBAT JINTEPATYPHI U3 BCEX 00NacTell HAYKH, IIPEIOCTABIISS
nocTyI K 6osee yeM 2500 HauMeHOBaHUM )KypHAJIOB U O0Jiee
11000 xHUT W3 KOJUIEKIIMU H3JATEIbCTBA «DJIb3EBUP», a
TaK)K€ OTPOMHOMY YHCIY KYpPHAJIOB, OMYyOJIMKOBaHHBIX
MIPECTHKHBIMU HAay4YHBIMH cooOmiecTBamu. [lonHoTekcTOBAS
0a3za gaHHBIX ScienceDirect sBIseTCS HEMPEB30HICHHBIM
HuTepHeT-pecypcoM Hay4HO-TEXHUYECKOW U METUITMHCKOM
nH(pOpMaLIUK U CONEPKUT 25% MHUPOBOTO PHIHKA HAYYHBIX
MyOIHKaIUi.

baza pmanHBIX Scopus wuHAekcupyer Oosee 18  ThIC.
HAaUMEHOBAHUI JKypHAJIOB OT 5 ThIC. MEXIYHAPOJHBIX
W3J1aTeNbCTB, BKItouas 6omee 300 poccHiicKuX KypHAIOB.
Hemnpes3oiinennas mnojaep:Kka B IOUCKE  HAyYHBIX
MyOIMKaUi U IPeJOoCTaBICHUHN CCHUTOK HA BCE BBIIIEIIINE
pedepatbl U3 0OMMPHOTO 0ObeMa JOCTYITHBIX CTaTeH.
Bo3moxHOCTE nostyueHus: nHGOpMaluy 0 TOM, CKOJIBKO pa3
CCBUIAJIMCH JPYTHUe aBTOPHI HAa MHTepecyrolyto Bac craTeio,
MIPEIOCTABIIAETCA CIUCOK ATHX crateil. OTcnexuBaHue
CBOUX ITYOJIMKAITANA C TIOMOIIBIO0 aBTOPCKUX MPOuUIeH, a Tak
e paboThl CBOMX COAaBTOPOB U COMIEPHUKOB.

Hayunas osnextponHas Oubiunorexka (HOB) conmepxut
IIOJIHOTEKCTOBBIE BEPCUM HAyYHBIX MW3JaHUN BEAYyLIUX
3apyOeKHBIX U OT€UECTBEHHBIX U3/IaTEIbCTB.

«OnekTpoHHas OubnmoTeka amccepranuity Poccuiickoi
lNocynapcrsennoit bubnuorexu (PI'b) B Hacrosiiiee Bpems
conepxut 6osee 400 000 mMONHBIX TEKCTOB HanbOOJIEE 4acTO
3ampaliuBaeMbIX YHTATEsIMA JuccepTranuid. EsxerogHoe
omudpossiBarre oT 25000 g0 30000 nuccepraruii.

7. Metoanyeckue yka3aHus 1Jis1 00y4al0MMXCS 10 OCBOCHUIO 1M CHUILTTHHbBI

Ne
CcrUika

n/a

| http://www.book.ru

) http://www.ibooks.ru

3 http://www.sciencedirect.com
4 http://www.scopus.com

5. http://www.elibrary.ru

6. http://diss.rsl.ru
(Mmonmy.Jsi).

OcHoBHOI yueOHOH paboTOi acrupaHTa SBISETCS CaMOCTOATENbHas paboTa B TEUCHHE
Bcero cpoka oOydeHus. HaumHaTe W3ydeHHE AMCIUIUIMHBI HEOOXOAWMO C O3HAKOMIICHHS C
HeIsIMH W 3aJadaMy JUCUUIUIMHBI M 3HAHUSMHM W yYMEHHSMH, PHOOpETaeMbIMU B IIpoIiecce
u3yueHus. Jlanee cienyer mpopaboTaTh KOHCIIEKTHI JIEKIUH, PACCMOTPEB OT/ENbHBIE BOIIPOCHI 10



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

NPEUIOKEHHBIM MCTOYHUKAM JIUTepaTypbl. Bce HEsiICHbIE BOMPOCHI 10 TUCIHMIUIMHE aCITHPAHT
MOJKET pa3pelinuTh Ha KOHCYIbTAIMSX, MPOBOJMMBIX IO pacmnucaHuio. lIpu moOAroTroBke K
MPAKTUYECKUM 3aHATUSM aCUPAHT B 00S13aTEIILHOM MOPSIJIKE U3ydaeT TCOPETHICCKHUIA MaTepral.

B ocBoCHHMM NUCHMILIMHBI WHBAIMIAMU M JIMLIAMH C OTPAHMYCHHBIMH BO3MOXXHOCTSIMU
3I0POBBSl OOJIBIIIOE 3HAYCHHUE WMEET WHIWBHIyaJbHas ydeOHas padora (KOHCYNbTAIlUU) —
JIOTIOJTHUTEILHOE Pa3bsiICHEHNE YIeOHOTro MaTepuania.

8. ITepeyenb HH(POPMALIMOHHBIX TEXHOJIOTHIi, HCIIOJIb3YyeMbIX NPH
OCYLIECTBJIEHUH 00Pa30BaTEJIBLHOIO NPo1ecca Mo AMCHuIInHe (MOLYJII0).

8.1 Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH.

He npenycmotpeno.

8.2 [lepeuenb HeE0OXOAUMOT0 MPOTrPAMMHOTI0 O0ecIeYeHusl.

[IporpamMmHBIi IPOAYKT JloroBop/nuieH3us

Onepanuonnas cucreMa MS Windows 8, 10 Ne73-ADD/223-D3/2018 Cornamenue Mi-
crosoft ESS 72569510 ot 06.11.2018

HuTerpupoBannoe opucHoe mpunoxkenue MS | No73—AD®D/223-D3/2018 Cornamenue Mi-
Office Professional Plus crosoft ESS 72569510 ot 06.11.2018

8.3 llepeuenb HH(POPMANUOHHBIX CIIPABOYHBIX CHCTEM:

l. OnekTpoHHas OubnuorteuHas cucreMa "YHuBepcurerckas 6udauoreka ONLINE"
[DnexTpoHHbI pecypc] — Pexxum nocrtyma: http://biblioclub.ru.

2. OnekTpoHHass OubOnuoTeuHass cuctemMa wusnatenbcTBa "Jlanp" [DneKTpOHHBIN
pecypc] — Pesxxum nocrymna: http://e.lanbook.com.

3. OnexkrponHas 6ubanoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru).

9. MaTepI/laﬂbHO-TeXHI/I‘leCKaﬂ 6333, HeoOXoauMast 1Jisl OCYIIECTBJICHUA
06p330BaTeJII)HOF0 npoumecca mo IMCHUMIIJIMHE (MOIly.]IIO).

MaTepI/IaJ'ILHO—TeXHI/I‘IeCKOC obecrneucHue JAUCIMITIIIMHBI U

No Bun pa6ot
OCHAIIIEHHOCTh

1. | JlekuuoHHBIE 3aHIATUS Y4eOHbIC ayTUTOPHH JIJISl TPOBEICHUS 3aHATHH JICKITMOHHOTO
TUIA; OCHAIIEHHUE: KOMIUIEKT Yy4eOHOW MeOenu; JocKa
yueOHas MarHUTHO-MapKepHas; KOMITBIOTEPHOE OCHAIICHUE
I[I5BM — 3 mir.
350040 r. Kpacnonap, yi. CtaBpononbckas, 149, No223C

2. | JlabopatopHble 3aHATHs | YueOHas  ayauToOpusl Uil TMPOBENCHUS  3aHATUN

nabopatopHoro  tuna  «JlaGopatopus  CTPYKTypHOTO
aHaJM3ay; OCHaIlleHHue: Ja3epHas cuctema Ha 6aze Nd:YAG
jJazepa M IapaMeTPUYECKOro TeHeparopa CBeTa JUId
crniekTpasibHOM 00nactu 680-2500 HM, B TOM YHCIIE:
Nmvmynscubiii Nd:YAG mazep mogenu LO29-100;
[Tapamerpuueckuii reneparop csera mojaenu LP

604; I'eneparop 2-oif rapmonnku moaenu LP 101;

CreH ONTHYECKUIA.

350040 r. Kpacnonap, yi. CtaBponoibckas, 149, Ne123C

3. I'pynnoBele (HAMBUAY- | Ayauropun JUTSL [IPOBEACHUS IPYIIIOBBIX u




aJIbHBIE) KOHCYJIbTAI[UU

HUHAWBUAYAJIbHBIX KOHCYJ'IBTaL[I/II‘/JI; OCHAIIICHHOCTbL: KOMIIJICKT
yuebHoit mebenun c¢ yueOueiMu I[IOBM; 1 II9BM
aIMUHHACTpaTopa (MpermojaBaTeNbCKhii); JOCKa ydeOHas
MarHMTHO-MapKepHas

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

Texymmun KOHTPOIIb,
IIPOMEXKYTOYHAs
aTTecranus

AymuTopust i TEKYIIETO KOHTPOJISI U IPOMEXYTOYHON
aTTeCTAllW; OCHAICHHOCTh: KOMILUICKT y4eOHOW wmebenH,
J0cKa ydeOHasi MarHUTHO-MapKepHast

350040 r. Kpacuonap, yi. CraBpononbckas, 149, Ne223C

CamocTositenpHas pabo-
Ta

[Tomemienue A caMOCTOATENBHON PabOThI; OCHAILIEHHOCTD:
KOMIUIEKT Y4eOHOIl MeOenH, KOMIBIOTEPHOE OCHAIICHHE
[I9BM ¢ BO3MOKHOCTBIO MOJKIIOYEHUS K ceTu «HTEepHEeTY,
MpOrpaMMOil  SKPAaHHOTO YBEIWYEHUST H JOCTYIIOM B
AJIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIbHYI0 CpPEIy
YHUBEPCUTETA

350040 r. Kpacuogap, yi. CraBpononbckas, 149, Ne 208C




