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1 Heau u 3a1a4u M3y4eHUs1 JMCUUILINHBI (MOIYJIs1).

1.1 Iles1b ocBOeHUA TUCUUILIMHBI.

YyeOnas nucturuimaa «CTPOCHHE M CBOMCTBA KPUCTAIUTMUECKUX U aMOP(HBIX CTPYKTYP» CTABHUT
CBOCH IIEJIbI0 M3YyYEHUE CBOMCTB KPUCTAUTMYECKUX U aMOP(HBIX TEJ ¢ TIOMOIILI0 COBPEMEHHOM arapa-
Typbl ¥ WH()OPMAIMOHHBIX TEXHOJIOTHH, 3aKOHOMEPHOCTEH, BO3HUKAIOIMUX TpHU (a30BBIX IMEPEX0ax,
3HAKOMCTBO C OCHOBHBIMH SIBJICHUSIMH, COIPOBOXKIAIOIMMUMHE (ha30BbIC MEPEXO0/bl, TPUIMHAMH, BbI3bIBA-
IONMMU 3TU SBJICHHSI, TApaMETPaMH, XapaKTePU3yIIUMHU (a30BbIe MEPEXObl M MOJICISIMHU, TIPUMEHsIe-
MBIMU JJISI X OITUCAHUS.

1.2 3agauy JUCHUILJIMHLI.

= MMOJIY4YCHHUEC CUCTCMATU3UPOBAHHOI'O MMPECACTABIICHUA O CBA3U (1)I/ISI/II-IGCKI/IX CBONCTB KpUCTAJJIOB C
HUX BHYTPCHHUM CTPOCHUCM Ha OCHOBAHHHU HOBEUIIIETO pOCCHﬁCKOFO u 3ap}76e}KHOl"O OIIbITA,

= OCBOCHHEC MAaTCMATUYCCKOI'0 OIMMMCAHUA aHU3O0TPOITHBIX CBOMCTB U OCOOEHHOCTEH UX HU3MCPCHUSA,

- 3HAHHE 3aKOHOMEPHOCTEH H3MEHEHHUS CBOWMCTB KPHCTAJUIOB MOJ BJIMSHUEM BHEIIHUX BO3JCH-
CTBUIA;

= OBJIaJICHHUEC HaBbIKaMU KpI/ICTaJIJIO(bI/I?,I/I‘-IGCKI/IX pacycToB.

1.3 MecTo TuCHUILIAHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl.

Juctunnuna «CTpoeHHe U CBOMCTBA KPUCTAIUTMUECKUX U aMOP(HBIX CTPYKTYP» OTHOCHUTCS K Ba-
puatuBHOU 4yactu brioka 1 "ucuunmuasl (Mogynun)" ydeOnoro miana 03.04.02 dusuka npoduns «Du-
3WKa KOHJCHCHPOBAHHOTO COCTOSIHHS BEIIECTBAa» W OPHUCHTHPOBAHA MPH TOJATOTOBKE MAaruCTPAaHTOB Ha
W3YYCHHE CBOMCTB KPUCTAUIMYECKUX M aMOP(QHBIX TeJ, MPHOOPETCHUE YMEHHUIH U HABBIKOB KPUCTAJLIO-
¢du3nyeckux pacueToB. JIMCHUIIMHA HAXOAWTCS B JIOTUYECKOW M COAEPIKATEIHHO-METOI0IOTUICCKOM
B3auMOcBs3U ¢ apyrumu dactsmu OOII u 6a3upyeTcst Ha 3HAHUSIX, TOTYYCHHBIX MPU U3YYECHUH JTUCIIU-
wmH «Kpucramiopusukay, «Kpucramtorpadusy». s ycrenHoro opnajieHus MaTepHalioM Kypca HeoO-
XOJUMBI 3HaHUA U3 KypcoB «TepMonnHaMuka, cTatucTuyeckas ¢usukay, «Ontukay, «Kpucrammodpusu-
Ka». 3HaHHS, TOJTyYEHHBIC B TIpoIlecce OOYYCHUs, HEOOXOMUMEBI JUIS YCIIEITHOTO TPOXOXKICHUS TPOH3-
BOJCTBEHHOH U MPEAIUTIIIOMHOMN MPAKTUKH.

1.4 Ilepedennb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS 1O JUCHUIIMHE (MOXYJII0), COOTHECEH-
HBIX C IVIAHNPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUSI 00pa30BaTe/IbHON MPOrpaMMblI.

N3yuenune nanHoOM y4eOHOW TUCHUIIIMHBI HAMPaBJIeHO Ha (OPMHUPOBAHUE Yy O0yUAIOITUXCS TIPO-
beccuonanpHoi kommereniuu (ITK-1)

No WNunexkc | Copeprxanue B pesynbprare uzydenus: yueOHOM AUCIUIUIMHBI 00y4aro-
. | KOMIE- | KOMNETEHIHH 1IUECS JOJIKHBI
| TenmumM | (MM e€ yacT) 3HATh yMeThb BJIAIETh
1. IMK-1 CITOCOOHOCTBIO | OCHOBHBIE TPHHIIH- | TIOJT PYKOBOJICTBOM | YETKUMHU TIPE/-
CaMoCTOSI- bl pabOTHl aKTHB- | HCCIEAOBaTENeH CTaBJICHUSIMU O
TE€IbHO  CTa- | HBIX W HENU- | paboTaTh Ha CTEH- | COBPEMEHHBIX
BUTh KOHKPET- | HEMHBIX KpU- | JaX JUIsl ONTHYEe- | HAYYHBIX KOH-
HblE€  3a/layMl | CTAJUIOB; CKHX HCCIe[OoBa- | HENIUAX  CO-
HAay4HbIX HC- | 3aKOHOMEPHOCTH HUW MaTepuasoB; | BDEMEHHOIO
CJIeIOBaHUIl B | yCTAHOBIIEHUS (a- | OCMBICIUBATD U | MaTepruagoBe-
obnmact  ¢u- | 30BBIX PABHOBECUM | HHTEPIPETUPOBATH | IEHUS
3UKH U pelaTh | B TeTEPOTreHHBbIX | OCHOBHbIE  MOJIO-
UX C TIOMOIIBIO | CUCTEMAX; KEHUsI TEOPUH PO-
COBPEMEHHOM | OCHOBHBIE 3aKOHBI, | CTa  KPUCTAJJIOB,
anmaparypbl ¥ | UICH W TPUHIUIBI | OIEHUBATh TOPS/I-
nHpopmaru- CTPOCHUS U | K1 (bu3mIeCKux
OHHBIX TEXHO- | CBOMCTB KpHUCTaJ- | BEIMYHUH, HCIOIb-
JOTUH C HC- | JMYECKHUX U | 30BaTh  TOJIyYE€H-




No WNunexc | Copeprxanue B pe3ynbrare nzyuenust yueOHON AUCHUIIIMHBI 00y4aro-
LI KOMIIC- KOMIICTCHIINU murecsa JOJIKHBI
TeHIMK | (Win e€ 4acTu) 3HATh yMeTh BJIAJIeTh
II0JIb30BaAaHUEM aMopq)HBIX TCJI, UX | HBIC 3HAHUA B pPa3-
HOBEHUIIIETO CTaHOBJICHUE U | IUYHBIX 00JacTAX
POCCHICKOTO U | pa3BUTUE B HCTO- | PU3UYECKON HAYKH
3apyOEKHOTO | pUYECKOW  TOCTe- | U TeXHHUKH
OnbITa JO0BAaTCIBbHOCTH, HX
MaTeMaTHYeCKOe
OIHMCaHUE, UX IKC-
MEePUMEHTATILHOE
UCCIICIOBAaHUE U
MPAKTHYECKOE HC-
MOJIb30BaHHE

2. CTpyKTYypa M coiep:KaHHe JMCLHUIIIHHBI.

2.1 PacnipenesieHue TPyA0€MKOCTH JUCHUILJIMHBI 10 BUIaM padoT.

O61mas Tpy10EMKOCTh TUCHUIUIMHBI cocTaBiseT 4 3ad.el. (144 yacoB), ux pacnpesesieHue 1o Bu-
naMm paboT MpeCTaBICHO B TAOIHIIE

(O cmyoenmog ODO).

Bun yuebHoit paboThl Bcero Cemectpbl
4acoB (dachr)
A B

KonTakTHasi paboTa, B TOM 4ncJe: 84,5 52,2 | 32,3
AyIUTOpHBIE 3aHATHS (BCET0): 68 36 | 32
3aHATHA NEKIIUOHHOIO TUIIA 28 12 16
JlabopaTopHbIe 3aHATHS 40 24 16
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTHYE-
CKHE 3aHATHSA) ] ] )
HNuas koHTaKTHas1 padora: 16,5 16,2 | 0,3
Kypcossie padotsl u npoekTsl (KPIT) 16 16 -
ITpomesxyrounas arrecranus (MKP) 0,5 02 | 0,3
CamocrosiTesibHas padoTa, B TOM YHCJIe: 23,8 19,8 4
ITpopaboTka y4eOHOTro (TEOpETHUECKOT0) MaTepraa 158 |[158 | -
IloaroTroBka K TeKyIeMy KOHTPOJIIO 8 4 4
KoHTpoJib: 35,7 - 35,7
IToaroroBka K 3K3amMeHy 35,7 - 35,7
OO0mas Tpy10eMKOCTh yac. 144 72 72

B TOM YHC/Ie KOHTaKTHas | o 45 |522 323

padora

3ay. ell. 4 2 2

2.2 CTpykTypa IMCUMIIJIMHBI:
Pacnpenenenne BuaoB yueOHON pabOThI U UX TPYIAOEMKOCTH IO pa3jienaM AUCHUIUINHBL.
Pazpenbr nucturumHel, n3ydaemsie B A ceMmecTpe (ounas ¢hopma)

KousaecTBo yacos
IBreayau-
Ne HanmenoBanue pa3znenos Beero Ay;;g(;)]gﬂaﬂ TOpIZaSI
pabora
JI | 113 JIP CP
1 2 3 4 S) 6 7
1.  |OcHOBBI TEOpHUH KPUCTALTUIECKOTO COCTOSHHS 9 2 - 4 3




2 £§0MeTpI/I‘IeCKI/Ie CBOMCTBA KPUCTAJUIMYECKON pEIIET- 9 2 i 4 3
3. |O6parnas pemeTka 9 2 - 4 3
4. |ToyeuyHast ¥ TPAHCISAIUOHHAS CUMMETPHUS KPUCTAIUIOB | 9 2 - 4 3
5. |IIpoctpancTBeHHbIE ((PETOPOBCKHE) IPYIIITHI 99| 2 - 4 3,9
6. |DmeMeHTHI KPUCTAIOXUMHUH 99| 2 - 4 3,9
Hmoeo no oucyuniune: 12 - 24 19,8

[Tpumeuanue: JI — nekuuu, 113 — npakTrueckue 3anstus / ceMuHapsl, JIP — maboparopHsie 3aHATHS,

— CaMOCTOATCJIbHAsA pa60Ta CTyACHTa

Paznenbl nucturuineel, u3ydaembie B B cemectpe (ounas popma)

CPC

KoanuecTBo yacoB
Bueaynu-

Ne HaumenoBanue pa3aenos Beero A}’I,;I%T;)TI; Has Topl}{/as{

pabota

J | 113 JIP | CPC
1 2 3 4 5 6 7
7.  |CTpyKTYpHBIH TUII 4 2 - 2 -
8. |HeymopsimoueHHbIE CHCTEMBI 4 2 - 2 -
9. |TexHonorus nojay4eHusi aMOPQHOTO COCTOSHUS TEI 6 3 - 3 -
10. |Ctpyktypa aMmOp(HOIro COCTOSHUS 6 3 - 3 -
11. |DnekTpoHHBIE COCTOSHUS aMOP(HBIX Cpell 6 3 - 3 -
12 DNEKTPOHHBIM TPAHCHOPT W ONTUYECKHE CBOMCTBA 10 | 3 i 3 4

aMop(HBIX cpeJl

Hmoeo no oucyuniune: 16 - 16 4

[Tpumeuanue: JI — nexuuu, 13 — npaktuueckue 3anarus / ceMunapsl, JIP — nmadoparopusie 3ausarus, CPC
— caMoCTOATeNIbHas paboTa CTyJeHTa

2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3auaTusa JeKIMOHHOI0 THIIA.

®dopma TeKy-
HanmenoBanue
No Coneprxanue pazniena LIETr0
pasnena
KOHTPOJISI
1 2 3 4
1. OcHoBol Teopun | Brenenue. Kpucrannumueckue u amopdusie tena. MoHo- u| Borpocsr mist
KPUCTAJIJIMYECKOIO | OJUKPUCTAIUIBL. [eanbHble M peallbHble KPUCTAIUIBL.| JUCKYCCUHU
COCTOSTHUS OnbiTHBIE 3aKOHBI KpucTayuiorpaduu. [IpoctpancTBenHas
pemieTka. Y3en, OJHOMEpHas, JABYMEpHas, IpOCTpaH-
CTBEHHas pemeTrka. CeMeHcTBa MPSMBIX M IUIOCKOCTEH.
Ilepron maeHTHYHOCTH. MEKIIIIOCKOCTHBIE PACCTOSHUS.
DnieMeHTapHas s4yelka. [lapaMerpsl s;uelKy.

2. ['eomeTpuyeckue | AHATUTHYECKOE ONTMCAHUE T€OMETPHUUECKUX FJIEMEHTOB Bomnpocsr qist
CBOMCTBA KpU- | KpucTamia. IHIeKchl Touek, NpsAMBIX, IIockocTel. Kon- TUCKyCCUN
CTAJUTMYECKON | TUHYYM U JUCKOHTHUHYYM. COOTHOIICHUS MEXIYy UHIEK-

pELIETKH caMH TOYEK, NPSAMBIX, IUIOCKOCTENH. 30HbI. Boruncnenue
NepuoJia UICHTUYHOCTH, DJIEMEHTApHOT0 00beMa, YIiIoB
MEXy HaIPaBIECHUAMU U INIOCKOCTSIMH, MEKIIJIOCKOCT-
HBIX PAaCCTOSIHUM.
3. Ooparnas pemterka|[lonstue 06 0oOpaTHOH perieTke, COOTHOIIEHHS MexAy| Bompocs ams
npsiMoit u oOpaTHOM pemeTkamu. [IpoekTuBHOE M300pake-| IUCKYCCHUU
Hue KpucrawioB. Kpucramiorpaguueckue nmpoekiuu (cde-




pudeckas, crepeorpaduueckas, THOMOcCTepeorpadude-
cKas).
4, Toueunas u TpaHc- | 9neMeHThl cummeTpuu. Tpancnanus. [ToBopot. OTpaxe-| Bonpocs! ams
JIAUMOHHAsA cuM- |(Hue. MHBepcus. COBMECTUMOCTh 3JIEMEHTOB CUMMETPHUHU.| JHUCKYCCUU
MeTpust kpuctan- |O6o3HaueHus, cuMmBoinka lllenduuca u nHTEpHAIMOHAB-
JIOB Has. CocTaBHBIE 3J€MEHTHl CUMMeTpUU. CHUHIOHUM, IIpe-
o0Opa3oBaHHe KOOpPAMHAT. DJIEMEHTapHas U MPUMUTUBHAS
STYCUKH.

5. IIpoctpanctBen- | Kiaccel cummerpun. CroxeHue 3J€MEHTOB CHUMMeETpuH.| Bompocs! s
Hble (penopos- | BeiBon kimaccoB cummerpun. CUMMETpUsi JUCKOHTHHYY-| JHUCKYCCHH
ckue) rpynnel | Ma. Pemerku bpaBe. BUHTOBBIE OCH U MJIOCKOCTH CKOJIb-

3s11ero orpaxkeHus. IIpocTpaHcTBEHHbIE IPYIIIbI, HOMEH-
KJ1atypa. Ponb npocTpaHCTBEHHON IpyMNIbl B ONUCAHUU U
omnpeneneHnu cTpykryp. [loHsTre 06 aHTHCHMMETpPHUH.

6. DJIEMEHTHI KpU- |DJIEMEHThl KPUCTAILIOXUMHUH. PereTku, Kak mapoBbie yna-| Bonpocs! aiis
CTAJUIOXUMHUHM  |KOBKHU. CTPYKTYpBI 3J€MEHTOB U coequHeHuil. Koopauna-| nuckyccuu

LMOHHOE YUCI0. ATOMHBIA U MOHHBIN paauyc. [lyctoTel B
IJIOTHEUININX YITaKOBKAX.

7. Crpyxrypssbiii Tutn |Ilondarue o crpykrypHoMm tume. CTpyKTypbl MarHeTUkoB.| Bompocs mist
Keneso, kobanbT, HHKEIb. Penko3eMenbHBIE METaUIBL.| JUCKYCCHUU
WNurepmeramunpl. Peppurtsl. Kpucrainuyeckas u mar-
HUTHasA cTpykrypa. [logpemerku. Mertonbsl omnpeneneHus
CTPYKTYPBI U OPUEHTAIIU MOHOKPHUCTAJIJIOB.

8. HeynopsimoueH- [MHKpOCKONMYECKHE W TEPMOJMHAMUYECKUE acnekTsl| Bompocs! mis

HBIE CUCTEMBI  |KJIaccU(UKAIIMN HEYMOPSAOYCHHBIX CHUCTeM. BUIbI HEYNO-| TUCKYyCCHH
psaaodeHHbIX cucTeM. CrnocoObl KiaccupUKauu HEYnopsi-
JIOUEHHBIX CHCTEM.
9. TexHonorus no- |[AmMopdHOe U cTeKI000pa3Hoe cocTosiHue. Texuosorude-| Bompock! s
JTy4deHHus aMopd- |CKHe METOJbI MOIYUYEeHUs HEYNOPSIOYEHHBIX MOMYIPOBOA-| JUCKYCCUU
HOT'O COCTOSIHUSI |HUKOB. CHHTE3 CTEKJI000pa3HbIX MOJYNPOBOJHUKOB. Tex-
TeN HOJIOTUU TIOJIy4eHHUsT aMOP(PHOTO THAPOTEHU3UPOBAHHOTO
KpeMHUus. AMopdu3zanus KpHUCTAUIMYECKUX Tl IyTeM
BO3JEHCTBUS BBICOKOOHEPIE€TUUECKUX M3ITYYECHU.

10. Crpykrypa ATOMHas CTpyKTypa HeynopsaodeHHbIX cuctem. [lonsrue| Bonpocs! s

aMop(HOTro CO- |JalbHETO W CpPEAHEro mnopsjaka. MeToasl HCCleOBaHUs| JUCKYCCUU
CTOSIHUSA CTpYKTypbl. Pe3ynpTaTsl ucClieJOBaHMH  KOHKPETHBIX
HEYNOPSAJOUYECHHBIX MOJYIPOBOJHUKOB.

11. DNEKTPOHHBIE CO- | DIEKTPOHHBIE COCTOSIHUS, ONTUYECKUE CBOMCTBA M TpaHCc-| Bompocs! ais

CTOSIHUA aMop(- |mOpT HOcHUTeNel B HEyHmopsAAoueHHbIX cuctemax. OcoOeH-| NHUCKYCCUHU
HBIX Cpejl HOCTH CTPYKTYPbI U MOJIETIN SHEPTETUYECKUX 30H.
12. DNEeKTPOHHBIN | IJIEKTpOPU3NUECKHE CBOWCTBA HEYMOPSIOUYCHHBIX cped.| Bompocs! mist

TPAHCHOPT U OII-

THYECKHE CBOM-

CTBa aMOP(HBIX
cpen

OOue mnpencTaBIeHUs O MEXaHM3Max MPOBOJUMOCTH.
OnTuueckne u (QorosnekTpuueckue cpoiicTBa. CrocoObl
yIpaBIEHUS CBOMCTBAMHM HeEymnopsaodeHHbIX cpen. [Ipo-
OJIeMBbl JIETUPOBAHUS.

AUCKYCCHU

2.3.2 3aHATHSA CEMHUHAPCKOI0 THIA.
He npexgycmotrpensl.




2.3.3 JlaGopaTopHbIe 3aHATHS.

Ne Hammenosanue HaumenoBanue 1abopatopHbIX padoT Popwma Texymero
pazneina KOHTPOJIS
1 2 3 4
1 | OcHoBbl TeOpuM Kpuctai- (['OHHOMETpUS M MPOEKLUS MOHOKPHUCTAUIOB. OTYET 11O
JIMYECKOT0 COCTOSIHUSL  |3aKOH IOCTOSTHCTBA IPAHHBIX YIJIOB. nabopaTtopHoi
pabote
2 | I'eomerpuueckue cBoiicTBa |Pemenue kpucramorpadguyeckux 3agad  Ha|/OTueT Mo
KPUCTAJNTHYECKOH pemeTkH |ceTke Bynbda. 1abopaTopHOii
pabore
3 OO6parnas pemieTka OrnpezenieHre 3J€MEHTOB CHUMMETPUU Ha MO-|OTUET Mo
JIEJISIX KPUCTAIUIOB. nabopaTtopHoOi
pabore
4 | ToueuHas u TpaHcisuoH- |Kpucramiorpagpuyeckue CHUMBOJIBI  IUIOCKO-|OTYET MO
Hasi CHMMETPUS KPUCTAIJIOB |CTEH. nabopaTopHOi
pabore
5 | IlpoctpanctBenusie (dpeno- |[IpocTpaHCTBEHHBIE TPYIIIHIL. Otuer o
POBCKHE) IPYIIIBI nabopaTopHOI
pabore
6 CTpyKTYpHBIN THIT W3yueHre HEeKOTOPBIX CTPYKTYPHBIX THIIOB. Otuer o
nabopaTopHOI
pabore
7 CTpyKTYpHBIH THUIT Jlnarnoctuueckue CBOMCTBa MUHEPAIIOB. Otuer o
nabopaTopHO
pabote
8 | Texuonorus nmonydeHus |CTpyKTypa aMOpPGHOTO COCTOSTHHUS. Otyet no
aMOp(HOIo COCTOSTHUS Tel 1abopaTopHOit
pabore

2.3.4 [IpumepHasi TEeMATHKA KYPCOBBIX padoT (MIPOEKTOB).

1. AMopdHbIe MOTyITPOBOAHUKHY (METAJIJIBI) U UX CBOWCTBA.

2. POCT KpUCTAIIOB U3 KUAKOU (ha3bl.

3. lehekThl KpUCTAIUIOB U3 KUAKON (T1apoBoif) (a3sl.

4. Jlucnokanuu B KpUCTAUIAX.

5. MexaHu3Mbl pocTa KpUCTAIIIOB.

6. BnusHue nuciokanuii Ha 3JeKTpoPU3NIECcKre CBOMCTBA TBEPBIX Tell
7. Crexuomerpudeckue aeekTsl B coequHeHusx AsBs (A2Bg).

2.4 Ilepeyenb y4eOHO-METOANYECKOr0 o0ecmeveHus AJIsl CAMOCTOSATEIbHOI padoThl 00y4ya-
OIIMXCS 10 AUCHUIINHE (MOIYJII0)

[TepedyeHnb yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIUTIITUHEI 110

No Bun CP N
BBINOJIHEHUIO CAMOCTOSITEIIbHON pabOThI
1 2 3
1. MeTtoanyeckue yka3aHus 10 OpraHH3alud ayJIUTOPHOW U BHEAY/IH-
[TpopaboTka ydebHOTO M . .
TOPHOM CaMOCTOSITEIIBHON pabOThI, YTBEPKICHHbBIC Kadeapoi Teope-
(TEOpETUYECKOTO) MaTe- o .
TUYECKOW (DPM3UKH U KOMIBIOTEPHBIX TEXHOJIOTHH, IpoToKosI Ne 9 or
puana

«14» maprta 2017r.

[ToaroroBka Kk TeKylemy
KOHTPOJIIO




Y4eOHO-MeTOINYEeCKHE MaTepUalbl JJIsl CaMOCTOSATEIIbHOM paboThl 00y4aromuXCsl U3 Yuciaa MH-
BaJIMJIOB U JIUI] C OTPaHUYEHHBIMU BO3MOXHOCTIMHU 310poBbsi (OB3) npenocrasnstorcs B popmax, agamn-
TUPOBAHHBIX K OTPAaHUYEHUSAM HUX 3/I0POBBS U BOCTIPUATHS HHPOPMALIU:

JUis un ¢ HapyIeHUsIMU 3pSHHUS:

— B 1e4aTHOM (hopMe YBEIMUEHHBIM MIPU(TOM,

— B (pOpMe 3IIEKTPOHHOI'O TIOKYMEHTA.

JI1s 1AL ¢ HapyIeHUsAMHU CIlyXa:

— B [Ie4aTHOU (opme,

— B (popMe AIIEKTPOHHOTO TIOKYMEHTA.

JUist iy ¢ HapyIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anapara:

— B miedaTHoi opme,

— B (pOpMe 3IIEKTPOHHOI'O IOKYMEHTA.

3. O0pa3oBaTe/IbHbIEC TEXHOJIOTHH.
[Tpu peanmzanmu yuyeOHOM pabOTHI MO 0CBOCHHIO Kypca «CTpOeHUE B CBOMCTBA KPUCTAJUTMYECKIX
1 aMOP(HBIX CTPYKTYpP» UCHOJIB3YIOTCS COBPEMEHHBIE 00pa30BaTe/IbHbIE TEXHOJIOIHHU:
= I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaLII/IOHHI)Ie TEXHOJIOI'UH,
- HCCIIe/I0BaTeIbCKUE METO/Ibl B 00Y4YEHUHY;
- JIMCKYCCHS.
YcnemrHoe ocBoOeHHE MaTepHalia Kypca mpeanoaraeT O0JbIIyl0 CaMOCTOSTENIbHYIO paboTy Maru-
CTPAHTOB M PYKOBOJICTBO 3TOI pabOTOM CO CTOPOHBI MPenoaaBaTeiei.

Jluckyccus
Omna siBsieTcst OAHON W3 BakHEHIIMX (hopM 0Opa3oBaTENbHOHN JESTEIBHOCTH, CTUMYIUPYIOIIEH
MHUIMATUBHOCTh YYaluxcs. Y4eOHbIH MaTepuan B X0e JUCKYCCHH YCBaUBAETCs 3a CUET:

. oOMeHa nHpopManueil Mexay ydacTHUKaMU;

. pa3HbIX MMOJIXOJ0B K OJTHOMY U TOMY € IIPEIMETY;

. COCYIIIECTBOBAHMSI PA3IMYHBIX, BIUIOTH JI0 B3aWMOUCKITIOYAIOIINX, TOYEK 3PEHHS;
. BO3MOKHOCTH KPUTHKOBATh U JJake OTBEPraTh JH0O0C MHEHHUE;

. MOMCKA TPYIIIOBOTO COTJIAIICHHS B BUJIE OOIIETO MHEHHSI WJIH PEIICHHUS.

3az[aqa AUCKYCCHU — KOJUJICKTHUBHO, C Pa3HbIX TOYCK 3PCHUSA, IO Pa3HbIMHU YTJIIaMU O6Cy,I[I/ITI> 151
HCCIICA0BAThL CIIOPHBIC MOMCHTHI. OcHOBHBIE mpaBujia BEACHUA JUCKYCCUU:

. HEJIb3s KPUTUKOBATBh JIFOJIEH, TOJIBKO UX HUJIEH;

. 1IeTh JUCKYCCUU HE B OTPE/IETICHIUH 0OeIUTENs, a B KOHCEHCYCE;

. BCE€ YYaCTHUKHU JOJDKHBI ObITh BOBIICYEHHI B INCKYCCHIO;

. BBICTYIJICHHS JOJKHBI MPOXOJUTh OPTaHU30BAHHO, C pa3pelICHUs] BEYLIEro, mepemnanka
HEJIOIYCTHUMA;

. KaXIbll YYaCTHUK JTIOJHXKEH UMETh MPABO M BO3MOKHOCTh BBICKA3aThCS;

. OOCYXKJICHUIO TIOJIeKAT BCE MO3UIIMU; — B MPOIIECCE NUCKYCCUU YYACTHUKH MOTYT U3Me-
HUTH CBOIO ITO3UIIHIO;

. CTPOUTH apryMEHTAIINIO HEOOXOAMMO Ha O€CCIIOPHBIX (haKTax;

. B 3aKJIIOUCHME BCETIa JOJKHBI ITOJIBOJUTHCS UTOTH.

[To xomy AMCKyccHM TpernojiaBaTelb JOJKEeH CIeIUTh, YTOObI CIMIIKOM SMOIMOHAIBHBIE U pa3-
TOBOPUMBBIE ydallluecs HE MOAMEHWIN TeMY, U 4TOObl KpUTHKA MO3ULUHN APYT Apyra Obuia 000CHOBaH-
Hoii. CoeHeHHEe paboThI B IPyMIaxX C pelieHueM NpoOIeMHOM cUTyaluu co3aet Hanbosee 3¢ dexTuB-
Hbl€ yCJIOBHS JuIsi oOOMEHa 3HAaHUSIMHU, UJCSIMH U MHEHHMSIMH, OOECIeurMBaeT BCECTOPOHHUN aHaIU3 U
00OCHOBAHHBIN BBIOOP pelieHust TOW Ui WHOU TeMbl. CTYAEHTHI OBIIAZEBAIOT OPATOPCKUMHU YMEHHSIMH,
HCKYCCTBOM BE€JICHUS NIOJIEMHUKH, YTO CaMO 0 ce0e BHOCUT BayKHBIN BKJIAJl B MX JINYHOCTHOE Pa3BUTHE.

4. OueHOYHbIE CPEACTBA JJIA TEKYIIero KOHTPOJIS YCIeBaeMOCTH M MPOMEKYTOYHON aTTe-
CTalUH.



4.1 ®doH/ OLIEHOYHBIX CPEICTB /ISl MPOBEIeHUs TEKYIEro KOHTPOJIS.

B ¢GoHI OLIEHOUHBIX CPENCTB AUl IPOBEICHUS TEKYIIEro KOHTPOIIs 1o aucuuiuinae «CTpoeHue u
CBOWCTBA KPUCTAIUIMYECKUX U aMOP(HBIX CTPYKTYP» BXOJIT:

- BOIIPOCHI M TEMBI JUIsl TUCKYCCHUH;

- KOHTPOJIBHBIE BOIIPOCHI 10 JIAOOPATOPHBIM paboTaMm;

- BOIIPOCHI JUISI TIOATOTOBKH K 3a4€Ty.

OO6pa3zen 3aganuii 15 1aboparopHon padoTsl (JIP) miis mpoBeneHus TeKyero KOHTPOJIs 3HaHUH
o qucruiuiae «CTpOSHUE U CBOMCTBA KPUCTAINIMYCCKUX U aMOP(MHBIX CTPYKTYP»:

JIP o Teme 1

1. Yro Takoe raburyc kpucramuia?

2. ChopmynupyiTe 3aKOH MMOCTOSHCTBA TPAHHBIX YTIIOB.

3. Kakoii mpuHuum padoTsl oTpaskaTebHOro ronnomerpa? Kakue yrisl on uzmepsier?

4. B ueM npenMyIecTBO UCNOIb30BaHUs ToHHOMeTpa Penoposa?

5. Kak npousBoautcs moctpoeHue crepeorpaguueckoi mpoeKunn?

6. Kakumu koopimHaTamMM 3a/1a€Tcsl Ha cTepeorpaduyueckoil ceTke MoyioKeHHe MoJIt0ca rpaHu

KpucTamia?
Bonpocs! 1 TeMbI 17151 AMCKYCCHH.

1.B yem cocTOAT OCOOEHHOCTH CTPYKTYPbl OCHOBHBIX BUJIOB KOHJEHCHPOBAHHBIX CpEA: KpHCTallInye-
CKUX TBEPBIX TEJ, KUAKUX KPUCTAILJIOB, aMOP(HBIX TBEPAbIX TEN?
2. Yem oTnuyaroTcs Ipyr OT Apyra peajbHble U UI€AbHbIE KPUCTAILIIbBI?
3. Ilepeuncinure OCHOBHBIE ONBITHBIE 3aKOHBI KPUCTALIIOrpapuu.
4. Yro npeacrapiseT co00i MPOCTpaHCTBEHHbIE pelIeTk kpuctamioB? Ilepeuncnute ee cBoiCTBA.
5. Uro Takoe pemierka bpasa, 6a3uc, aieMeHTapHas peleTka Kpucramuia?
6. Ilepeuncinre TUIBI CBA3EH B TBEPABIX Telax. YeM OHU OTIMYaArOTCA APYT OT Apyra?
7. TpaHcasiMOHHAs CHMMETPUS U CUMMETPUS HallpaBJIEHUH, TUIIBI PELIETOK, siueiika Burnepa-3eitua.
8. ChopmynupyiiTe OCHOBHOM 3aKOH CUMMETPHUH KpucTajuioB. Kak 1oka3aTh JaHHbIH 3aKOH?
9. IlepeunciuTe OCHOBHBIE 3IEMEHTHI CUMMETPUM KpUCTAJIOB. Kakas cMMBOJIMKA Ha Ball B3IV caMast
ynobnas?
10.06paTHas penieTka KpUCTauIoB, IepBas 30Ha bpuosHa.
11. Ilepeuncaure MeTOABI MPOELMPOBaHUS KpucTaiIoB. Kakoil MeTos, 1o BalieMy MHEHHUIO, UMEET Ipe-
uMmy1uecTBa’?
12. 3aueM ucnonb3yroTcs ceTku Bynbga npu npoenrpoBanuu kpuctauioB? [lepeuncnure 3agauun, pema-
€MBbI€ C TIOMOIIbIO ceTKH Byinbda.
13. B 4eM cOCTOUT poJib IPOCTPAHCTBEHHOM IPYIIIBI B OIIMCAHUU U ONIPEAEIEHUH CTPYKTYp?
14. IInotuenmune ynakoBku. [1I'Y u IIKY.
15. IlycTorsl miuoTHeWux ynakoBok. Mx nonosxxenue B I1I'Y u TIKVY.
16. KoopinHAIMOHHBIE YHCIIa U KOOPIMHAIIMOHHBIE MHOTOTPAHHUKH.
17. Yro takoe nzomopdusm, nonumoppusm? I[Ipusenute npuMepsl.
18. Yro Takoe asmotponus u nonutunus. [Ipusenure npumepsl.
19. YUeMm paznuyaroTcsi CTpYKTYpHI BIOPTIHTA U canepura’?
20. Kakue BbI 3HaeTe METO/bI ONPEEICHUS CTPYKTYpbl KpucTA/IoB? Kakue y HUX mpeumyIiecTBa u He-
OCTaTKU?
21. Buasl HeynopsimoueHHBIX cucTeM. CriocoOb! Kiaccu(UKaIuy HeYmopsIOYCHHBIX CUCTEM.
22 .Ha30BUTE OCHOBHBIE YCIOBHUS CTEKJI000pa30BaHMUS.
23.HazoBuTE OCHOBHBIE CIIOCOOBI MOTYYEHUSI aMOP(HBIX CILJIABOB.
24. Yro xapakTepu3yeT pajuaibHas GyHKUIUS pacnpeaeaeHus?
25. HazoBuTe 0CHOBHOE OTIIMUME TTOHATHH "aMopdHOe cocTosiHue" 1 CTEeKI000pa3Hoe COCTOsSHHE" .
26.0npenenure NOHATHE CTPYKTYpHOH penakcanuu B AMC.
27.0xapaktepusyiTe BUABI MarHUTHOTO Topsiika B AMC U uX CBsA3b ¢ XapaKTepoM OOMEHHOTO B3aMMO-
JNEUCTBUS.



28.B 1eM 3aKIi04aeTcsi OCHOBHOE OTJIMYHE 30HHOU CTPYKTYPHI aMOP(HOTO MOIYIPOBOJHHKA OT €ro KpH-
CTaJUIMYECKOTO aHaJIOra.

29. DnexTpodu3udeckre CBOWCTBA HEYNOPSA0UeHHBIX cpell. OOIue npecTaBIeHus 0 MEXaHU3Max MPo-
BOJINMOCTH.

30. Crioco0sl ynpaBieHHs CBOMCTBAMH HEYNOPsA0YeHHbIX cpel. [Ipobiemsl ternpoBanusi.

KoHTpoJsbHbIe BONIPOCHI K 3a4eTYy.
. l'eomerpuueckast Makpokpuctamiorpadus (mpeaMeT U3y4eHus: 1 OCHOBHBIE TIOHATHS).
. F'eomerpuueckast MUKpoKpucTauiorpadust (IpeaAMeT U3y4eHHUs U OCHOBHBIC TOHATHS).
. Kpucrannorenesuc (3apoxaeHne, MEXaHU3MbI pOCTa U U3MEHEHHE KPHCTAIIOB).
. MexaHu3MBbl pocTa KpUCTALIIOB U KX MOP(OIOTHIECKHEe IPOSIBICHUSI.
. Kpucrannoxumus u gpusnueckas kpucrauiorpadus.
. O6nmK 1 rabuTyCc KPUCTAILIIOB.
. IlmockorpanHble, KPUBOTPaHHBIE M MHOTOTJIaBbIe (OJI0YHbBIE) KPUCTAILIBL.
. CKenleTHbIC U aHTUCKEJIETHBIE KPUCTAILIBI, TPHYUHBI 00pa30BaHMS.
9. 3akoHOMEpHBIE CpAaCTaHUsI KPUCTAIIIOB OIHOTO U TOTO )K€ BEILECTBA (aBTOAMHUTAKCHUSA).
10. I'ereposniuTakcus.
11. IIpocTpaHCTBEHHBIE U KPUCTAIUIMYECKHE PELIETKH.
12. Tumsl ynmopsI0YeHHOCTH YacTHUI] B TBEPABIX BellecTBaxX (OJIMKHUNA U JalbHUN MOpAIoK). Kpucrammm-
Yyeckue U aMop(HbIe Tena.
13. KoopauHaTHBIH peniep ¥ KOOPAMHATHBIE CUCTEMBI B KpUCTAILIOTpaduu.
14. CpoiicTBa MpOCTPAHCTBEHHBIX PELIETOK. DJIEMEHTapHAs siYEHKa.
15. Baxkneiiiue cBOWCTBAa KPUCTAIINYECKUX BEIIECTB.
16. 3aKOH OCTOSIHCTBA IPaHHBIX U PEOEPHBIX YIII0B. 'OHHMOMETpHSL.
17. Chepudeckas u crepeorpadudeckas MPOCSKIIUU: UX CBSA3b H UCIIOJIb30BaHNE B KPUCTAILIOTPAHH.
18. Toueunsle ayeMeHTHl cUMMeTpuU. COOTHOIIEHNE MHBEPCHOHHBIX M 3€PKaJbHO-NIOBOPOTHBIX OCEH
CUMMETPUH.
19. TeopeMs! ClI0’KEHNS TOUEUYHBIX DJIEMEHTOB CUMMETPHH.
20. EnvHUYHbBIE 1 CHMMETPUYHO-PaBHbIE HAIIPABJICHUS B KPUCTAIJIaX Pa3HbIX CUHTOHUM.
21. B3auMOOTHOIIIEHNS €IMHUYHBIX HAMpPaBJICHUH C 3JIeMEHTaMH CUMMETPUH (IIOJISIPHBIE M HEMOJSpHBIE
HaIpaBJICHUs).
22. BbIBOJI BUAOB CHMMETPHUHU KPUCTAIJIOB, O0JIaJal0MX €AMHUYHBIMH HanpaBiaeHUuIMU. DopMel o011ero
MOJIOXKEHUS.
23. BbIBOJI BUI0B CUMMETPUHU KPUCTAIIIOB 0€3 €AMHUYHBIX HampaBieHui. @opMbl 00IIETo MOJT0KEHHUS.
24. CHHTOHUH U KaTETOpHUH.
25. KoopauHaTtHble MIIOCKOCTH U ocu. [TapameTpsl rpaHe.
26. 3aKOH PallMOHAILHOCTH TTAPAMETPOB (3aKOH IIEJIBIX YUCE).
27. CuMBonbl TpaHelt no Musuiepy. CoOoTHOIIEHHE TapaMeTPOB U MHAEKCOB CHMBOJIA IPaHHU.
28. CUMBOJIBI TPaHEH reKCaroHATBHBIX U TPUTOHAIBHBIX KPUCTAIOB (B ycTaHOBKE bpand).
29. CuMBOJIBI psAZOB U pedep (A1 3-KOOPAMHATHBIX CHCTEM).
30. ®opmyna Beiica. Pemenune 3anau ¢ ee ucnonb3zoBanuem. Cuencrtsue ¢popmynsl Belica (oco0eHHOCTH
CHUMBOJIOB IPUTYILUIAIOLIUX IPAHEN).
31. 3akoH Beiica (3aK0H 30H) U €ro CleICTBUS.
32. CnenctBus 3akoHa 30H. Haxo)xieHHE CMMBOJIA U MTOJIOKEHUSI BO3MOXHBIX TPaHENl METOJOM pa3BUTHS
nosicoB. Pa3BuTHe 30H KpUCTAJIIOB KyOMYECKOW CHHTOHUU.
33. CooTHolIEHUE MTApaMETPOB TpaHU U HHAEKCOB Muiuiepa. [IpaBuio Bo3pacTaHus HHIEKCOB.
34. Pa3BuTHE 30H KPUCTAJUIOB F€KCATOHAIBHOW ¥ TPUTOHAJILHON CUHTOHHUH.
35. MexayHapoaHble 0003Hau€HUs BUJIOB CHMMETpHH (YIpolleHHas cMiMBOJIMKa 1o I'epmany—Moreny).
36. O603HaueHus1 BU10B cumMeTpuu 1o [llendaucy (cnekTpockonuyueckas CAMBOJIMKA).
37. YcTaHOBKA KpUCTAJUIOB KyOUYECKOH, TeTparoHaIbHOM U poMOnueckoil cuHronuii. [lomoxenune koop-
JVHATHBIX OCEH U IpaHel, eIMHUYHBIX U JBYECJMHUYHBIX [PAHEH B 3TUX CUHTOHUSAX (IIOKa3aTh HA CTEPEO-
rpaduUecKuX MPOSKIHUsX).

0NN DN KW~



38. YcraHOBKa MOHOKJIMHHBIX M TPUKIMHHBIX KpUCTALIOB. [lon0XkeHe KOOPIMHATHBIX OCEN M TPaHEH,
€IMHUYHBIX U JIBYEIUHUYHBIX TPAHEH ITUX CUHTOHMI (ITOKa3aTh Ha cTepeorpauuecKux MpoeKIusx).

39. Yersipnaauath pemerok bpaea. IIpaBuna Bpass nmpu BeIOOpE 31eMeHTapHBIX siueeK. MexayHapo-
HBIE CUMBOJIBI IPOCTPAHCTBEHHBIX PELIETOK.

40. IToncuer yncna y3J10B B pa3HbIX TUIIAaX pelieToK bpass v HarpaBiieHUs IVIaBHBIX TPaHCIALNMN.

41. IlpaBuna BeIOOpa 3JIEMEHTApPHBIX siueek pemeTku bpapa. [lokazars, yto Cm3m=C4/mmm=P4/mmm,
F4/mmm=14/mmm u F 3m=R 3m.

42. IlpaBuna bpass nipu BeIOOpE 351eMeHTapHBIX stueek. [Tokazate, uro B2/m=P2/m u F2/m=C2/m.

43. Hcnonp3oBaHue pelieToK bpasa mpu onucaHUM CTPYKTYP MPOCTBIX U CIOYKHBIX BELIECTB (I1OKA3aTh
Ha IIpUMepe CTPYKTYpP CaAMOPOJIHBIX MEIU U Kele3a, anMasa U caieputa). Ou3nueckuii CMbICI PEIIeTOK
bpasa.

44. TpaHCISIIIMOHHBIE AJIEMEHTBI CHMMETPHUU.

45. BunToBsie ocHu.

46. I1110CKOCTH CKOMB3SAIIETO OTPaXKEHHsSI ¢ KOOPAUHATHBIMU (2, b, C) U IHaroHajIbHBIMU MOCTYHMAHUSMU
(n, d).

47. IlpocTpaHCTBEHHBIE T'PYIIIbI, B3aUMOJICUCTBUE NMPOCTPAHCTBEHHBIX 3JIEMEHTOB CUMMETPUU, OCHOBBI
BBIBOJIa TPOCTPAHCTBEHHBIX TPYIII U pacin(poBKa.

48. N306pa3uth npoctpanctBeHHbIe rpynnbl Cmm?2, Cec2 u Cmce2; (1aTh UCXOIHBIE IEMEHThI CUMMET-
PHUU 3TUX TPYIII, PAa3MHOXKUTh TOYKU OOILEro MOJIOXKEHUS U Ha3BaTh JOMOJHUTEIbHBIE Py, cekyiue aua-
TOHAJBHYIO TpaHCHALMIO). JlaTh CHUMBOJBI MIEGHTHUYHBIX TPyHN (CBOAMMBIX K IMEPEUYUCICHHBIM TPEM
rpynmnam).

49. IInorneimne ynakosku. [II'Y u IIKY.

50. Ilyctotel mnoTHelmux ynakoBok. x nonoxenue B [II'Y u [IKY.

51. KoopauHauroHHbIE Ynciaa U1 KOOPAUHAMOHHBIE MHOTOTPAaHHUKH.

4.2 ®oH/ OLIEHOYHBIX CPEACTB ISl POBEACHNUS MPOMEKYTOYHOM aTTeCTAllUH.

[To mucuummnae «CTpoeHUEe U CBOMCTBA KPUCTAUIMUECKUX U aMOP(HBIX CTPYKTYP» MPETyCMOT-
peHbI chaenyromnme GopMbl MPOMEXYTOUHOM arTectanuu: 3k3ameH (D) B B cemectpe ouHoii hopmbl 00y-
YEHUSI.

ITEPEYEHb BOITPOCOB, BBIHOCUMbBIX HA 5K3AMEH

1. [IpocTpancTBenHas pemerka. CeMencTBa NPSAMBIX U IIIOCKOCTEN

2. WHpekchbl Touek, NpsMBIX, TUIOCKOCTEH.

3. OOpaTHas pelieTka, COOTHOIIEHUS MEXAy NPSMOIl 1 00paTHON perieTKaMH.

4. Toueuynas u TpaHCIALMOHHAS CHMMETPHS KPUCTAILIOB.

S. CocraBHble 351eMeHThl cuMMeTpun. CUHTOHHUU.

6. Knaccel cummerpun. CioxeHne 3eMEHTOB CHMMETPHUH. BBIBOJ] KJIIaCCOB CUMMETPHH.

7. BUHTOBBIE OCH W TNTIOCKOCTH CKOJIB3SIIIETO OTpaxkeHus1. [I[pocTpaHCTBEHHBIE TPYIIITHL,
HOMEHKJIaTypa

8. Pemrerku, kak mapoBsle ynakoBKU. CTPYKTYpBI 3JIEMEHTOB U COCTUHEHHN.

9. KoopaunaruonHoe unciio. ATOMHBIH U HOHHBIN paauyc.

10. [ToHsATHE O CTPYKTYPHOM THIIE.

11. Kpucrannuueckas 1 MaraHuTHas cTpykrypa. [lonpemerku.

12. HeymnopsimoueHHBIE CHCTEMBI, KX BUJIBI.

13. TexHonorus noxydeHus aMoppHOro COCTOSHUS TeJ.

14. CrtpykTypa aMop(HOro COCTOSTHUSI.

15. DNEKTPOHHBIE COCTOSHUS aMOP(HBIX CPe/.

16. OnTruueckne cBOMCTBa aMOP(MHBIX CPE]I.



Oo0pa3zen 3K3aMeHALMOHHOT0 OnJIeTa

®DenepanbHOE TOCYAaPCTBEHHOE OIOIKETHOE 00pa30BaTENbHOE YUPEXKICHNUE BHICILIETO 00pa30BaHUS
Ky0anckuii rocyiapcTBeHHbI YHUBEPCUTET
Kadenpa Teopernueckoit GU3NKN ¥ KOMIBIOTEPHBIX TEXHOJIOTHI
2018-2019 yu.ron

Huctummia «CTpoeHue U CBOICTBA KPUCTANIHYECKUX H aMOP(HBIX CTPYKTYP»
3K3AMEHAIIMOHHBINA BAJIET Nel

1. TlpocrpancTBeHHas pemieTka. CeMeHCTBa MPSIMBIX U ITIOCKOCTEH.
2. OnTryeckye CBOWCTBA aMOP(HBIX CPEI.

3aB. kadenpon
TEOPETHIECKOHN PU3NKH
Y KOMIIBIOTEPHBIX TEXHOJIOTUI B.A. HUcaes

OrneHoYHbIE CPENCTBA ISl MHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS BbI-
OuparoTcs ¢ y4eTOM UX WHAMBHUYAIbHbBIX ICUXO()U3UUECKHX OCOOEHHOCTEH.

— Npu HEOOXOAWMOCTH WHBAIHMIAM W JIMIAM C OTPAHWYCHHBIMA BO3MOXXHOCTSMHU 3I0POBbS
IIPEJOCTABIIAETCS TOTOJIHUTEILHOE BPeMs JJIs IOATOTOBKU OTBETA Ha 3K3aMEHE;

— TMIpH TPOBEICHUH TPOIIEYPHI OIICHUBAHUS PE3yIbTATOB 00yUSHHSI MHBAIUIOB U JIUI] C OTPaHU-
YEHHBIMU BO3MOKHOCTSIMH 3/I0pOBBSI IPETYCMaTPUBAETCS MCIIOJIb30BAaHUE TEXHUYECKUX CPENICTB, HEO0O-
XOMMBIX MM B CBSI3U C MX HHUBHYaIbHBIMH OCOOCHHOCTSIMHU;

— IIpU HEOOXOMMOCTH JUIs 00Y4aroLIUXCs ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsI M MHBa-
JU0B IPOLEAYypa OLIEHUBAHUS PE3YyIbTaTOB O0YyUEHUS MO JTUCHUIUIMHE MOXET MPOBOJIUTHCS B HECKOJIb-
KO JTaIloB.

[Tpouenypa olleHUBaHUS PE3yIbTATOB O0YyUEHUSI MHBAIMJIOB U JIMI] C OTPAaHUYEHHBIMH BO3MOKHO-
CTSIMU 3/10POBBS [0 AUCIUILIMHE (MOAYJIO) IpeycMaTpUBaeT MpeaocTaBieHne HHPpopMaluu B Gopmax,
aIaTHPOBAHHBIX K OTPAaHIYEHHSIM UX 3/I0POBBS U BOCIIPHUATHS HH(POpMauu:

Jlnist a1 ¢ HapyIeHUsIMU 3pEHUS:

— B IIe4aTHOM (popme yBEIMUEHHBIM HIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA.

Jlns1 AL ¢ HapyIeHUusIMH CIlTyXa:

— B 1e4atHoi opme,

— B (hopMe JIEKTPOHHOT'O IOKYMEHTA.

JUnist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATENIBHOTO anmapara:

— B IIe4aTHOU (opme,

— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.

5. IlepeyeHb OCHOBHOI U JONOJTHUTEJIBLHOH y4eOHOM JTUTEPATyPhl, HEOOXOAMMOM JIsT 0CBOE-
HUS AUCHUTIUHBI (MOAYJIsA).

5.1 OcHoBHast JIuTepaTypa:

1) Il'opauenko A.b. ®usnka KoHAEHCHPOBAHHOTO cocTosiHus. Perenue 3amau / A.b. Topauenko,
A.B. KocoOyukuii, /I.B. KopaGenbHukos. - 2-e u3a., nom. - KemepoBo: KemepoBckuii rocyaapcTBeHHBIH
yauBepcuretr, 2011. - 92 ¢. — Pexum mocryma: URL: ttp://biblioclub.ru/index.php?page=book&id=
232487.



2) CosunoB C.A. CrpykrypHble MeToabl wuccienoBanusi kpuctamioB / C.A. Co3uHOB,
JI.B. Konecnukos. - KemepoBo: KeMepoBckuii rocynapctBeHHblid yHuBepcutet, 2012, - 108 c. — Pexxum
nocryma: URL: http://biblioclub.ru/index.php?page=book&id=232740.

5.2. lonoiHuTeIBLHAS JIUTEPATYypPa:

1) Boiiko C.B. Kpucrammorpadus u munepaiorus. Ocuosusie nmoustus / C.B. Boiiko. - Kpacho-
sapck: Cubupckuii  ¢denepanpHblii  yHuBepcurer, 2015. - 212 c¢. — Pexumm pocryma: URL:
http://biblioclub.ru/index.php?page=book&id=435663.

2) ®das3oBbie paBHOBECHMS B  OJHOKOMIIOHEHTHbIX  cuctemax / [.B. Bymumopoga,
IO.I'. TanameraunoB, X.M. SpomeBckas u ap. - Kazans: U3gatensctBo KHUTY, 2014. - 93 ¢. — Pexxum
nocryna: URL: http://biblioclub.ru/index.php?page=book&id=427849.

3) Xumunueckue u (pusnveckue mporeccsl B Heopranmdeckux matepuanax / H.B. Bopucosa,
3.I1. Cyposoii, JI.H. Byrepko u np. - KemepoBo: KemepoBckuii rocyjapcTBeHHbIN yHUBEpCUTET, 2014. -
Y. 1. - 136 c. — Pexxum moctyna: URL: http://biblioclub.ru/ index.php?page=book&id=278825.

4) Tonpnane B.A. ®usuka konaeHcupoBanHoro coctosiHus / B.A. Tombaane, JI.C. [lunuyk. -
Munck:  benopycckas ~ nHayka,  2009. - 648 c¢c. — Pexum  jgocryma: URL:
http://biblioclub.ru/index.php?page=book&id= 93309.

5) CunTe3, CTPYKTYpHBIC U CIEKTpPabHbIC CBONWCTBA aKTHBHBIX KPUCTALUTHUECKHX MaTEpPHAJIOB:
monorpadus. /B.A. Ucaes // Kpacnogap: Kybanckwuii roc. yu - 1, 2015. - 173 c.

6) Hcaes B.A., JIebeneB B.A. Poct kpucramioB. ®a3oBeie paBHOBeCHs. YueOHoe mocobdue. Kpac-
Honap. Kyb6asn. ['oc. yu-T, 2000. - 56 c.

7) Casenber U.B. Kypc o6mieii pusuku. B 5-u t1. Tom 3. MosekynsapHas Gu3nuka U TepMOIHHA-
muka. — Cankr-IlerepOypr: Jlanb, 2011. — 224 c. — Pexum nocryna: https://e.lanbook.com/book/706.

5.3. llepuoguyeckne U3IaAHUS:

1. Ycenexu ¢pusndeckux Hayk;

2. XXypHa 9KCIIepUMEHTATTLHOW U TEOPETHIECKON (PU3NKH;
3. Xypnan puznueckoit xumuu;

4. ®dusuka TBEpJOro Tea.

6. Ilepeyenb pecypcoB MH(POPMAIHOHHO-TeJIeKOMMYHUKAMOHHON ceTH «MHTepHeT», He0O-
XO/IMMBIX /UIS1 OCBOCHUSI TMCHUIIMHBI (MOYJI51).

Ne Ccbuika [Tosicuenue

/1
BOOK.ru — sanekrponnast 6ubnuoreunas cucrema (3bC)

hitp://Avww.book.ru COBPEMEHHOM yueOHOI 1 HayYHO! JIUTEpaTyphl.

1. bubmmnoreka BOOK.ru copepXuT akTyanbHYIO JUTEPATypy
10 BCEM OTpacisiM 3HAHHMA, KOJIICKIHS ITOTIOTHSIETCS IIeK-
TPOHHBIMH KHUTaMU PaHbIIIe H3JaHUsI IEYaTHON BEPCUU.
ANOYyKC.py — 2JIeKTpOHHAas OMOIMOTeuHas cucTeMa yueOHOH

5 http://www.ibooks.ru W HAyYHOW JUTEpaTyphl. B 3JIEKTPOHHYIO KOJUICKIIHIO

BKJIIOUEHBI COBPEMEHHBIE YUYEOHUKH U TOCOOUs BEIYyIINX
n3narenbcTs Poccuu.

[Tnardopma ScienceDirect oOecriednBaeT BCECTOPOHHHI
OXBAT JINTEPATYPHI M3 BCEX 00JaCTe HAyKH, MPEIOCTABIISS
noctyn k 6onee ueM 2500 HauMeHOBaHUH XypHaoB U 00-
http://www.sciencedirect.com| mee 11000 KHUT U3 KOJUICKIIUH M3aTCILCTBA «DIB3EBUDPY, a
TaKkK€ OrPOMHOMY YHCIY KYpPHAJIOB, OMYyOJIMKOBAaHHBIX
MPECTIKHBIMU HAYYHBIMH coo01ecTBaMu. [lomHOTeKCTOBas
0a3a manHBIX ScienceDirect siBisieTcss HENPEB30WICHHBIM
NuTepHeT-pecypcoM HAyYHO-TEXHUYECKOW U MEAUIIMHCKON



http://biblioclub.ru/index.php?page=book&id=435663
http://biblioclub.ru/index.php?page=book&id=427849
http://www.book.ru/

uH(pOpMaLUU U CONEPKUT 25% MHUPOBOrO phIHKA HAYUHBIX
nyOnuKanui.

baza mannbIX Scopus mHaekcupyeT Oonee 18 Thic. Hamme-
HOBAHUM JKYPHAJIOB OT S5 ThIC. MEXIAYHApPOIHBIX H3/1a-
TENLCTB, BKIF0OYas 6osee 300 pocCUICKHX KYpHAJIOB.
Henpes3zoiinenHas moajaepxkKa B MOUCKE HAYYHBIX MyOJIH-
Kallui ¥ MpeOCTaBICHUH CChUJIOK Ha BCE BhILIEAIINE pede-
paThl U3 OOIIMPHOTO 00BEMA JOCTYITHBIX CTATEH.
BosmoxxHOCTB MosTyueHus: uHGOpMaLuK O TOM, CKOJIBKO pa3
CCBUIAJIUCH IPYTUe aBTOPBI HA HHTEpecyrollyto Bac craTkio,
MIPEAOCTABIAECTCA CIIUCOK 3TUX cTaTeil. OTciaeXuBaHuEe CBO-
WX MyONUKalUid C TIOMOIIBIO aBTOPCKUX Mpoduiiel, a Tak
e paboThl CBOMX COABTOPOB U COTIEPHUKOB.

Hayunas snexrponnas 6ubnuorexka (HOb) comepxut moi-
5. http://www.elibrary.ru HOTCKCTOBBIC BEPCHHM HAy4YHBIX H3JAHUN BEAYIIUX 3apy-
OCKHBIX M OTEYECTBEHHBIX M3aTEIIbCTB.

«OnexkTpoHHass OubnuoTeka nucceprauuit» Poccuiickoii
I'ocynapcrsennoit bubnuoreku (PI'b) B Hacrosiiiee Bpems
6. http://diss.rsl.ru coaepxut 6osee 400 000 MONHBIX TEKCTOB HAHOOJIEE YaCTO
3ampaliMBaeMbIX YHTATENSIMUA Juccepranuid. ExerogHoe
orupossiBanue ot 25000 1o 30000 aucceprammii.

http://www.scopus.com

7. MeToguveckne yKa3aHUs A 00yYAOIIUXCS 110 OCBOCHHUIO JUCHUIIIMHBI (MOAYJIS).

OcHOBHOIT yueOHOI paboTOi CTyIeHTa SBISIETCS CaMOCTOsITeNIbHAs paboTa B TEUECHHE BCETO CPOKa
oOyuenus. HaunHaTh W3ydyeHHE TUCIUIUIMHBI HEOOXOAMMO C O3HAKOMIICHHUS C LEISIMH M 3aJadyaMu
OUCIHUININHBI W 3HAHUIAMHU U YMeHI/ISIMI/I, HpI/IO6peTaeMBIMI/I B Hpouecce I/I3y‘IeHI/I$I. Jlaﬂee cnej:[yeT
nmpopaboTaTh KOHCHEKTHI JICKIHH, PacCMOTPEB OTIENbHBIE BOMPOCH MO MPEITOKEHHBIM HCTOYHHKAM
J'II/ITepaTypI)I. BCG HCSICHBIC BOHpOCBI 110 JUCIIUIIJINHEC CTy,HeHT MOXET paSPGHII/ITI) Ha KOHCYJ'II)TaHI/IHX,
MPOBOAMMBIX MO pacnucanuio. [Ipu MOAroTOBKE K MPAKTUYECKUM 3aHSATHUSIM CTYACHT B 00S3aT€IHHOM
HOprHKe 1/13yqaeT TeOpeTI/ILIeCKI/Iﬁ MaTepI/IaJ'I B COOTBETCTBHUH C MECTOONYCCKUMHU YKa3aHI/I$IMI/I.

8. Ilepeyenr MHGOPMALMOHHBLIX TEXHOJOIHH, HCHOJAb3YyeMbIX IPH OCYLUIECTBJICHUH
00pa3oBaTeILHOIO Npouecca Mo AMCHUILINHE (MOLYJIIO).

8.1 Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOTHIA.

He npenycMoTtpeHo.

8.2 Ilepeyenb HEOOXOAMMOI0 NIPOrPAMMHOIO O0ecIeYeHusl.

[IporpaMMHBII TPOJYKT JloroBop/nuiieH3usI
OneparrionHas cuctema MS Windows 8, 10 Ne73-ADD/223-D3/2018 Cormnanrenue
Microsoft ESS 72569510 ot 06.11.2018
WuterpupoBanHoe opucHoe npunoxkenne MS | Ne73—-ADD/223-03/2018 Cornamenue
Office Professional Plus Microsoft ESS 72569510 ot 06.11.2018

8.3 IlepeuyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM:

1.  DnexrponHass O6ubimoreuHas cuctema "YHuBepcurerckas Oubmmorexka ONLINE" [Dnek-
TpoHHBIN pecypc] — Pexxum nocryna: http://biblioclub.ru.
2.  DnexTpoHHas OubnuoTeyHas cucreMa minarenbcTBa "Jlanp" [DnexTpoHHBIH pecypc]| — Pe-

*wuM goctyna: http://e.lanbook.com.
3. Dnekrponnas budanoreunas cuctema eLIBRARY.RU (http://www.elibrary.ru).


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

9. MarepuajibHO-TeXHUYeckas 0a3a, HeoOXoauMasi 1Jisl OCYLIECTBJIEHUsI 00pa30BaTeILHOIO
npouecca no JuCHUIInHe (MO1YJII0).

Ne

Bug pabor

MaTepHaHBHO'TeXHI/I'{eCKOG obOecreueHue JAUCIHHUITITNHBI
N OCHAII€CHHOCTb

JIleKnIMOHHBIE 3aHATHS

VY4eOHbIe ayAUTOPUH IS IPOBEACHHS 3aHATHI JCKIIMOHHOTO
THUIIA; OCHAIEHWE: KOMIUIEKT y4eOHoil mebOenn Ha 11 mecr;
JocKa ydeOHash MarHMUTHO-MapKepHas; KOMITbIOTEpPHOE OCHa-
menue [I19BM — 3 mmt.; cpeicTBa TylieHus: OTHETYIIUTENb
350040 r. Kpacnonap, ya. CtaBponosibckas, 149, Ne223C

N

JlabopaTopHble 3aHATHS

KypcoBoe mpoektupo-
BaHUE

VYyeOHast ayautopus IJsl IPOBEICHUS 3aHIATUIA TaOOpaTOPHOTO
TUNA U KypCOBOTO TPOCKTUPOBAHUS (BBIMOJHEHHS KYPCOBBIX
pabot) «JlaGopaTtopusi CTpYKTYpHOTO aHajiM3a»; OCHAICHUE:
nazepHas cucrema Ha 6aze Nd:YAG nasepa u mapamerpuye-
CKOTO TeHepaTopa CBeTa JUIsl CleKTpalibHoM obactu 680-2500
HM, B TOM YHCIIE:

Nmnynscubiii Nd:YAG nazep monenn LO29-100;
[TapameTrpudeckuii renepatop cBera Mmojenu LP 604;
I'eneparop 2-oit rapmonuku monenu LP 101;

CreHp onTU4YeCKUu.

350040 r. Kpacnoaap, yi. CtaBponosbckas, 149, Ne123C

VYyeOHnas aynutopus JUisi IPOBEACHUs 3aHATUH J1ab0paTOpPHOTO
TUIIA U KYpCOBOIO MPOEKTHUPOBAHUS (BBIIOJHEHHUS KYpPCOBBIX
pabot) «JlabopaTopus pocTta ONTUYECKUX CPEA»; OCHALICHHUE:
KOMIUTEKT ydeOHoi mebenmn Ha 10 mect; Anteuka «['amo»
(Habop wm3menuil TPaBMATOJIOTMYECKUH TIEPBON METUITMHCKON
MOMOIIIM); JTOCKa y4yeOHasi MarHUTHO-MapKepHas; KOMIbIOTEP-
Hoe ocHanieHue [I19BM — 3 mT. Ha 6 MOcagouHbIX MECT; Cpe-
CTBa TYIICHHS: OTHETYIIWTENb, POCTOBAas YCTAaHOBKA IJISl BBI-
palyBaHrs MOHOKPUCTAIJIOB M TBEPABIX PACTBOPOB IO METO-
oy YoxpaiabCKOro ¢ aBTOMATH3UPOBAHHBIM KOMIUIEKCHBIM
o0opyZ0BaHHEM; Jla3ep Ha Mapax Meau; MOHOXpPOMAaTop C pe-
THCTPAMOHHBIM 000pyIOBaHHEM U HU(PPOBBIM HHTEpDericoMm
350040 r. Kpacnogap, yn. CraBponosibckas, 149, Ne 131C

['pynnoBeie (MHAUBUAY-
aJbHbIE) KOHCYJbTALUU

AyIuTOpUM Ui TPOBEICHHS TPYNIOBBIX M WHAWBUIYAIbHBIX
KOHCYJIBTAIlUi; OCHALICHHOCTh: KOMIUIEKT Y4eOHOW meOenu c
yuebHbiMu [1OBM na 14 mect; 1 TI9BM aamunuctparopa
(mpenogaBaTeIbCKuil); TOCKa yaeOHash MarHUTHO-MapKepHas
350040 r. Kpacuomap, yn. CraBpononbckasi, 149, Ne 212C,
207C

Texymuii KOHTpPOIb,
MIPOMEXYTOYHAsT  arTe-
cranus

AymuTopusl IS TEKYIIETO KOHTPOJS W IMPOMEXKYTOYHOMH
aTTeCTallMy; OCHAIIIEHHOCTh: KOMIUIEKT y4eOHoi mebenu Ha 11
MECT, IOCKa ydeOHass MarHUTHO-MapKepHas

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

CamocTosiTensHas pado-
Ta

[Tomemienue a1 cCaMOCTOATENbHONM PAaOOThI; OCHALIEHHOCTb:
KOMIUIEKT yuyeOHoi meOenu Ha 10 MecT, KOMIIBIOTEpPHOE OCHA-
menue [I1OBM ¢ Bo3moxkHOCTRIO moakioueHust Kk cetu «UH-
TEPHET», IPOrPAMMOI IKPAHHOTO YBEJIMYEHUS W JOCTYIIOM B
AIIEKTPOHHYIO MHPOPMAITMOHHO-00pa30BaTEIBHYIO Cpely YHU-
BEpCUTETA

350040 r. KpacHonap, yi. CraBponosbckas, 149, Ne 208C




