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1. llepeyennb MiIaHUpPyeMbIX pPe3y/JbTATOB 00y4eHHsI MO JUCIUIIHHE, COOTHECEHHbIX C MJIAHHpPYe-
MBbIMH Pe3yJIbTATAMH 0CBOeHHs1 00pa30BaTe/IbHOM MPOrpaMMbl

Henbo ocBOeHHSI THCUMIUIMHBI SIBIISIETCS SIBJSIETCS TOATOTOBKA OOYYAIOLIMXCS K TPOEKT-
HO-KOHCTPYKTOPCKOM, Hay4HO-HCCIENOBATEIbCKON U MPOU3BOACTBEHHO-TEXHOJIOITMYECKON OesTeNbHO-
CTH 1O HampasyieHnro moArotoBku 12.03.02 OnroTexHuKa MOCPEACTBOM odecnedeHus 3TanoB Gopmupo-
BaHUs KoMmreTeHUul, npeaycMoTrpeHHbx @I'OC, B yacTu NpencTaBieHHbIX HMIKE 3HAHWUN, YMEHUH U
HABBIKOB.

3anaann AUCHUIIJIHHBI ABJIAIOTCA. OCBOCHHUE CTYACHTAMU COBPEMEHHOT'O COCTOSAHUA KPUCTAJI-
JIOOINITHUKH, OIMUCAHHUE ONITUYCCKUX CBOMCTB KPUCTAJJIOB, U3YUCHUE B3aMMOCBA3U BHYTPCHHETO CTPOCHUSA
KPUCTAJIJIOB U UX (I)I/ISI/ILIGCKI/IX CBOI>'ICTB; HU3YyUCHUEC $IB.]'IeHI/II\/'Ij MPOUCXOOAIINUX B KpUCTAJLIAX, OIMPEACIIA0-
X UX BEKTOPHBIC U TCH30PHBIC CBOfICTBa, HCIOJIbB3YEMbBIC B OIITUKO-3JICKTPOHHBIX HpI/I60an.

JuciuruiiHa HampasjieHa Ha (QopmupoBaHue mpodeccruoHaapbHol kommereHmu [1K-10: obna-
IaTh CIIOCOOHOCTBIO K YYaCTHIO B paboTax Mo TOBOJKE U OCBOSHHUIO TEXIPOIIECCOB B XOA€ TEXHOJIOTHYE-
CKO MOJATOTOBKH MPOU3BOJICTBA ONTHYECKUX M ONTUKO-3JIEKTPOHHBIX TPUOOPOB.

B pe3yabTaTe H3yueHHs] AMCHHUILIMHBI CTYIEHT J0JIKEH:

Inams: >pPexTUBHBIC PEKUMBI TEXHOJOTHYECKUX MPOIECCOB MPOU3BOACTBA, MOPSIIOK UX JOBO/I-
KU ¥ OCBOCHHSI.

Ymems: npumensaTs npodeccuoHambHbIe 3HAHUS 171 oOecriedeHnst 3¢ (HEeKTUBHBIX PEKIMOB TEX-
HOJIOTHYECKOTO IMPOLEcca MO JOBOJAKE M OCBOCHHUIO TEXIPOLIECCOB MPOM3BOACTBA ONTUYECKUX M OMTHKO-
3JIEKTPOHHBIX IPUOOPOB.

Bnaoemsp: npakTHUECKIMH HABBIKAMH IO TOBOJKE M OCBOCHUIO 3(PPEKTHUBHBIX PEKUMOB TEXHO-
JIOTHYECKOTO MPOLECcCa B XO/1€ TEXHOJIOTMYECKON MMOATOTOBKH ONTHYECKOTO MPONU3BOJICTBA.

2. MecTO AMCUUIIHHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMbl

Hucrturuivaa b1.B.JIB.2.1 oTHOCUTCS] K BAPUATUBHOM YaCTH LUKJIA AUCHHUILTAH 00pa3oBaTeIbHOMN
IPOTrPaMMBbl MOATOTOBKH OakanaBpoB 1o npodpmmo ONTHKO-3JEeKTPOHHbBIE IPUOOPBI U CUCTEMbI HAIPaB-
nenus 12.03.02 OnToTexHUKa.

B cootBerctBuM ¢ yueOHBIM TUIAaHOM MO HampaeieHuto 12.03.02 OnroTexHWKa TUCIUILUIMHA
"Kpucranigoontuka" 3HaHUS, YMEHUS U HaBBIKH, MOJy4YE€HHbIE CTYJEHTaMH B MIpoLiecce U3YUEeHUsl TUCLIU-
IUIMHBL, SIBJSIOTCA 0a30f Ui M3ydeHuss OUCHMIUIMH. «mpuknagHas onrtuka» (b1.5.20), «onTmko-
snektponHbie npudoper u cuctemb» (b1.B.OJ1.10), «3nekTpuuecKue sIBJICHUS B ONTHKO-3JIEKTPOHHBIX
npubopax» (b1.B.JIB.2), a Takke HCHOIB3YIOTCS PH MPOXOKACHUN 00YYaIOLIUMHCS TPOU3BOACTBEHHOMN
U NIPEIAUINIOMHON IIPAKTHK.

3. O0bemM AUCHUIUIMHBI B 3a4YeTHBIX €JUHHILAX € YKA3aHHEM KOJHYeCcTBa aKaJeMHYeCKHX 4acoB,
BbIIEJIEHHbIX HA KOHTAKTHYI0 padoTy oOydamomuxcs ¢ npenoaasarejeM (10 BHAAM Y4eOHbIX
3aHAITHIT) H HA CAMOCTOSITEJILHYIO Pa00Ty 00y4YaromMXxcsi:

AyauTopHasi padoTra

uk: JMcuMnaInHbI Cemectp

YacTb uKIa: BapUaTUBHASA 5 cemectp
Ne muctmmnuHb Mo yuebHOMY TUIAHY: b1.B./IB.2.1 5 cemectp
Yacos (Bcero) no yueOHOMY IJIaHYy: 180 5 cemectp
TpynoemkocTs B 3aueTHbIX enuHunax (3ET) 5 5 cemectp
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Jlexumu (BET/ wacoB) 0,5/ 18 5 cemectp
[Ipaxrrueckue 3ansatust (3ET/4acoB) 1/ 36 5 cemectp
Jlaboparopusie padotsl (3ET/ yacos) -
ObObeM camocCTOSITeNTbHOUM padoThl Mo yyeOHoMy miany | 2,5/ 90 5 cemectp
(BET/ wacoB Bcero), B TOM HYHCIIE BBIMOJHEHUE pacyeT-
HO-rpaduueckoit padoter 18 vac.
Bun xoHTposs - 3x3aMeH 1/36 5 cemectp

CamocrosiTesibHast paboTa CTYIeHTOB

Tpynoémkocts, 3ET/uac

H3yuenne marepuanos JEKLUMA 0,5/18
IloaroroBka k NPaKTHYECKUM 3aHATHIM 1,25/45
BeinmonHerne pacueTHo-rpaduueckoit padoThl (pacueTHOTO 3aJaHHs) 0,5/18
BeinmosmHeHne KypcoBoro npoekra (padoTsr) -
CaMocTosATEeNbHOE N3YyUEHUE NOMOIHUTEIbHBIX MaTEPUATIOB 0,25/9
IVCLUTUTMHBI (MU3y4eHHE JIUTEPATYPHBIX HCTOYHUKOB)

Bcero (B cooTBeTcTBHH ¢ YIEOHBIM TLIAHOM): 2,5/90

4. Conep:kaHue AUCHHUILIMHBI, CTPYKTYPHPOBAHHOE MO0 TeMaM C YKA3aHHEM OTBEIEHHOr0 HAa HHUX
KOJIMYEeCTBA AKAJeMHYECKHX H BUIOB YUeOHbIX 3aHATHII

Bunbl yueOHoI 3aHATHIH, BKIIFOYAs Ca-
B MOCTOSITENBHYIO pabOTy CTYIEHTOB, U
cero
/o Tembl AUCHUIINHEI 4aCOB | TPYZOEMKOCTH (B Yacax)
Ha TeMy
BT
JIK mp a0 CPC
HHTCPAKT.
Tema 1. OcHOBHBIE MOHATUA O KpucTan- | 15 2 9 1
1 Jax, CUMMETPUM BHYTPEHHErO CTPOEHUs HU
AHU30TPONUH UX PU3HUECKIX CBOWCTB.
Tema 2. Ilpemenbl ycTOMUMBOCTH CTPyK-| 13 2 4 7 1
2 Typ. OcHOBHbIE TUIBI CTPYKTYp. [lonuTunus.
Hzomopduzm. [omumopduzm.
3 Tema 3. JledexTr! B kprcTaiax 15 2 4 9 1
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Tema 4. Cummerpust u puznueckue cBoit-| 13 2 4 7 1
CTBA KPHCTAJJIOB. TPENEIbHbIE TPYIIBI CHM-
metpuu (rpynnsl Kropn); npuauun Hefimana;
NpUHIUN cyneprio3uiuu Kropu.

Tema 5. Cxanspasle ¢pusudeckue cBoiicraal 13 2 4 7 1
KpPUCTAJUIOB. BEKTOpHBIE CBONCTBA KPUCTAJ-
noB. ITuposnexkrpuueckuii 3¢ dexT.

Tema 6. TensopHoe onncanue pusnueckux| 16 2 4 10 1
6 CBOHCTB  KpuctauioB.  JlusjekTpuueckue
CBOMCTBA KpucCTauioB. BonHoBas mnosepx-
HOCTb

Tema 7. Onrtuueckue cpoiicTBa kpucran- | 13 2 4 7 1
70B. B3anmozencTeue ceera ¢ KPUCTAIAMHU.
IlonsiTss ONTHYECKOW WMHAWKATPUCHI, OJHO-
OCHBIE, IBYOCHBIE€ KPUCTAJLIIBL

Tema 8. Ilpumenenue onrudeckux | 15 2 4 9 2
8 CBOWCTB KpPHUCTAJJIOB.
DnexTpoonTuaeckuii 3¢ hexT.

Tema 9. /IBoiiHoe nayuenpenomsieHue u | 13 2 4 7 1
9 nosisipu3aLus cBeTa B kpuctannax. Hccneno-
BaHUE ONTHYECKUX CBOWCTB KPUCTAJJIOB B
MOJIAPU30BAHHOM CBETE.

126 18 36 72 10

Boinosnnenue pacuerHo-rpadguyeckoii pa- | 18 18
00TBI (PACUETHOT0 3aJAHMS)

Hroro 144 18 36 90 10

JK3aMeH 36 36 10

Bcero no Buaam y4eOHbIX 3aHATHIT 180 18 36 126 10

CoaeprxaHue no BUIaM y4eOHBIX 3aHSITHH

Tema 1. OcHOBHBbIE MOHATHS 0 KPHCTAJIAX, CHMMETPHH BHYTPEHHEr0 CTPOEHHUSI M AHU30TPONHUH
HX (pU3HYECKHX CBOMCTB.

Jlexkums 1. Llenb, 3aaaun, OpeaMeT U3yUY€HUsL, OCHOBHOE COJIEPKaHUE U MOCTPOCHUE AUCLIUILIN-
Hbl. CUMMETpUS CTPYKTYPBI, aHU3OTPOIHs (PU3HMUECKUX CBOHCTB KpUCTALIOB. CTPyKTypa KpUCTAIIa U
MpOCTpaHCTBEeHHAs pemeTka. Pemmerku bpass. Kpucrannorpaduueckue kaTeropuu, CHHFOHUH U CUCTEMBbI
KOOPAWHAT. 3aKOH MOCTOSIHCTBA YIJIOB KPUCTAIIOB. (2 Haca)

IpakTHueckoe 3ansaTue 1: Meron kpucramuorpaguyeckoro HHIUIMPOBAHUS. 3aKOH LIENbIX YH-
cell. DIeMEeHTbl CHMMETPUH KPUCTAJUTMYECKHUX CTPYKTYp. (2 yaca)

IpakTnueckoe 3ansitue 2. Popmyna Bynbda-bpsrra. DxcnepuMeHTaapbHOE OMpeNSIeHUe
CTPYKTYPbI KPUCTAJUIOB. (2 yaca)
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CamocrosiTesibHast pabdora 1, 2 . Ilosropenue marepuanos snekuuu. [loarotoska k npaxtude-
ckuM 3aHATUsAM. (7 yacoB). CaMOCTOSITENIbHOE M3YUYEHHE JIUTEPaTypHOro Martepuana mo teme «Kiaccer
CUMMETpHH KpUCTAJUIOB. BriBOa M onmcanue 32 kiaccoB cumMeTpurm»(2 daca). BeImosmHeHne pacueTHO-
rpaduueckoii padorsr (PTP) (2 yaca).

Texymwnii KOHTPOJIb (KOHTPOJIbHBIN ONPOC HAa MPAKTUYECKUX 3aHATUAX [JIs1 KOHTPOJISI YCBOEHUS

MpebIyLIero MaTepuana, KOHTpoJib BeinoaHeHus PI'P).

Tema Ne 2. [Ipenensnt yecroitunpoctu cTpykTyp. Honurunus. Hzomopdusm. llomumopdusm.
Jlexums 2. Tomutunus. Uzomopduszm. [Momumopduzm.
CamocrosiTesibHast pa6oTa 2. [IoBTOpUTH MaTepUabl JEKLUH.
IIpakTnuyeckue 3austus 3, 4. OcHoBHbIE TUIIBI CTPYKTYP. IIpenessl ycTORYMBOCTH CTPYKTYP.
CamocrosiTesibHast padora3, 4 . [loBTopenue marepuanos jexkuuu. [loarotoska x mpaxtuue-
ckuM 3aHsaTHsM. (7 yacos). BemonHenne pacuerHo-rpaduyeckoii padorsr (PI'P) (2 yaca).
Texymmii KOHTPOJIb (ONPOC HA MPAKTUUECKUX 3aHATUAX ISl KOHTPOJIL YCBOCHHUs MPEAbIAYILErO
MaTepuasa, KOHTpOJb BeinonHeHus PI'P).

Tema Ne 3. ledexThl B KpUCTALIAX.

Jlexuus 3. JledexTrl B kpucTaiax.

IpakTuyeckue 3ansTus S, 6. Toueunble nedexThl B Kpuctaiuiax. Juciokamum.

CamocrosiTesbHast pabora$s, 6. [losTopenne marepuanos jgekiuu. [lonroroska k NpakTUYECKUM
3aaATUAM (7 4acoB). CaMOCTOATENBHOE U3YUEHHE JINTEPATYPHOIO MaTepHaja mo TeMe «JBrkeHue auc-
JOKaUWH. DHEPTusl IUCIOKauH. J{MCIOKaluu B pealibHbIX CTPYKTypax» (2 daca). Bemonnrenue PI'P (2
qaca).

Texymmii KOHTPOJIb (ONPOC HA MPAKTUUECKUX 3aHATUSAX ISl KOHTPOJIL YCBOCHHUs MPEAbIAYILErO

MaTepuasa, KOHTpOJb BeinonHeHuss PIP).

Tema Ne 4. CummeTpusi M (puzHUYecKHe CBOMCTBA KPHCTAJJIOB: MpeAebHble IPYNNbl CHMMETPHH
(rpynnsi Kropn); npunuun Hefimana; npunnun cynepnosunuu Kropu.
Jlexkuus 4. IIpenenbubie rpynmsl cumMmeTpud (rpynnsl Kropn); npunnun Hefimana, npuHOmm cy-
neprniosunnu Kropu (2 gaca).
HpakTuueckue 3ausarus 7, 8: [lpunuun Helimana; npuauumn cynepno3unuu Kropu.(4 gaca)
CamocrositesibHasi padora 7, 8. IloBTopenue marepuanos jexkuuu. Ilogrotoska x mpaxtuye-
ckuM 3aHsaTusiM (7 yacos). Bemonxerne PI'P (2 vaca).
Texywmmii KOHTPOJIb (ONPOC HA MPAKTUUECKUX 3aHATUAX JUIsl KOHTPOJIL YCBOCHUS MPEbIAYILErO
MaTepuasa, KOHTpoJb BbinosnHeHus PI'P).
Tema S. Cransipabie pu3nUecKHue CBOHCTBA KpHCTA/LI0B. BekTopHbIe cBoiicTBa Kpuctawios. Ilu-
podJieKTpu4ecKui 3P Pexr.
Jlexkuus S. CxansipHbie pU3NUECKHe CBOMCTBA KPHCTAIOB. BEKTOpHBIE CBOWCTBA KPUCTAIUIOB. (2
Jaca)
MpakTnuyeckue 3ausarus 9, 10: [Tuposnexrpuueckuii 3¢ dext. DnekrTpokanopuueckuii s¢dekr.(4
qaca)
CamocrosiTesibHast padora9,10. IlosTopenue Marepuasnos jgekuuu. [loaroToska K NpakTUUECKUM
3aasaTusaM (7 yacos). BeimonHerne PI'P (2 vaca).
Texymmii KOHTPOJBb (ONPOC HA MPAKTUYECKUX 3aHATUSX AJI KOHTPOJSl YCBOCHUs MPEIbIIyLIEro
MaTepuaia, pelieHye 3aaad, KOHTpoJb BbinoynHeHus: PI'P).

Tema 6. TenzopHoe onucanue (pPu3HIECKHX CBOMCTB KPUCTAJJIOB.
Jleknus 6. Jlusnekrpuyeckue CBOMCTBA KPUCTAIOB. BOIHOBAst MOBEPXHOCTS.
IToBepxHOCTH BOJHBI (JTydeBasi) U MOBEPXHOCTb HOpMasiel. Dmumncoun @penens. (2 daca).
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IIpakTnyeckue 3ansaTusa 11, 12. @usnueckue CBONCTBA KPUCTAIUIOB, OMHUCHIBAEMBIE TEH30POM 2
panra (4 gyaca).

CamocrosiTesibHast padora 11, 12. Ilosropenue marepuanos snekuuu. Iloaroroska k npaxtuye-
ckuM 3aHaTusaM (7 daco). CaMOCTOSITENbHOE U3YYEHHE JINTEPATYPHOrO MaTepuaia mo teMam: MarHur-
HbIE CBOHCTBA KPUCTAJUIOB. TeroBble CBOWCTBA KPUCTAILUIOBY, IIbezoanexTpudeckuii s¢dexr. Cernero-
3NEKTPUUECKUE CBONCTBA KpUCTAILUIOBY (3 vaca). Bemonnenue PI'P (2 yvaca).

Texymmii KOHTPOJIb (ONIPOC HA MPAKTUUYECKUX 3aHATUAX JIs1 KOHTPOJIS YCBOEHUS MPEIbIIyLIEro
MaTepuaia, pelieHre 3aaad, KOHTpoJb BbinonHeHus: PI'P).

Tema 7. OnTHyeckue cBoiicTBa KpHcTaLI0B. B3aumoneiictBue cera ¢ kpucraminamu. Ionsitus
ONTHYECKOH HHIMKATPHUCHI, 0IHOOCHbIE, ABYOCHbIE¢ KPUCTAJLIbI.

Jlekuus 7. OnTuueckue cBOCTBa KpuctauoB. Onruueckas nHAUKaTpuca. Pacnpenenenue kpu-
CTAJUIOB TIO (pOpMe UHAMKATPHUCHI (OTHOOCHBIE U ABYOCHBIE KPUCTAJLIBI), IO ONTHYECKOMY 3HAKY.

IIpakTnueckne 3anstus 13, 14. OnTudeckue cBoiicTBa KpucTajuloB. B3zaumMonelicTBue cBera ¢
Kpucramuamu. Pemenue 3angad.

CamocrosiTesbHast padora 13, 14. Ilosropenue matepuaios jekuuu. [logrotoBka k npaktude-
ckuM 3aHsaTusiM (7 yacos). Bemonxerne PI'P (2 vaca).

Texywmmii KOHTPOJIb (ONPOC HA MPAKTUUECKUX 3aHATUAX JUIsl KOHTPOJIL YCBOCHUS MPEbIAYILErO

MaTepuaia, pelieHre 3aaa4, KOHTpoJb BbinoynHeHus: PI'P).

Tema 8. [IpuMeHeHHe ONTHYECKHUX CBOHCTB KPUCTAJJIOB. JJIeKTPOONTHYECKHIT d(PeKT.

Jlexnus 8. I IppuMeHeHne ONTUYECKUX CBOMCTB KPUCTAJIIOB.

IIpakTHueckue 3ansaTus 15, 16. [IpumeneHne onTHYECKUX CBOWCTB KPUCTAJLIOB.

CamocrosiTesibHast padora 15, 16. Ilosropenue marepuanos nekuuu. Iloaroroska k npaxtuye-
ckuM 3aHATHM (7 gacoB). CaMOCTOSITENIbHOE U3YUSHHE JTUTEPATyPHBIX MaTepuajos 1o teme: «IIbezoorm-
tnueckuil 3¢pdexr» (2uaca). Bemonnenune PI'P (2 waca).

Texymmii KOHTPOJBb (ONPOC HA MPAKTUYECKUX 3aHATUSX AJI KOHTPOJSl YCBOCHUs MPEIbIIyLIEro
MaTepuasa, KOHTpoJb BeinosnHeHus PI'P).

Tema 9. /IBoiiHOe JiyuenpesiOMJIeHHE U MOJSIPU3ALINS CBeTa B Kpuctaiax. Uccaenosanue ontuye-
CKHX CBOMCTB KPHCTAJLJIOB B MOJISIPU30OBAHHOM CBeTe.

Jekuyua 9. JIBoitHOE NydenpesoMICHHE U MOJsSIpU3alis cBeTa B kpuctamax. Hccnenosanue omn-
TUYECKUX CBONCTB KPUCTAJIJIOB B MOJIAPU30BAHHOM CBETE.

Ilpaxkmuueckue 3anamua 17,18. llonapuzanus cBeta B KPUCTAJLIAX

Camocmoamenwvnan paboma 17,18. TloBroperne matepuanos jekuuu. [IoaqrotoBka k npakrude-
ckuM 3ausaTisiM (7 gacos). Odopmnenne nosicHurensHo# 3anucku PI'P (2 gyaca)

Texkyuyuii konmpons (OTIPOC HAa MPAKTUYECKUX 3AHATUAX [UIs1 KOHTPOJISI YCBOEHUS MPEAbIAYILEro
MaTepuaia, pelieHue 3aaad, KOHTpoJb BbinosnHeHus: PI'P).

YacTp NpakTHYECKUX 3aHATUH MPOBOANUTCS B HHTEPAKTUBHON (opMe.

Coaepxkanue pacueTHo-rpaduieckoii pad6orsi (S cemectp).

3ananue:

1 .Jats 06uiyro xapakTepucTHKy (pU3MHECKMM CBONWCTBAaM

KPHUCTAJUTHYECKOTO BELIECTBA *,

2. OnmcaTh KPUCTAJUTHIECKYIO CTPYKTYPY.
2.1. Onpenenuth Kk KakOMy KJaccy CUMMETPUM OTHOCHMTCS KPHUCTAJLL 3ammcaThb

bopmyny cummerpuu. JlaTh XapakTepUCTHKY MPOCTPAHCTBEHHOH TPYMIIbI, K KOTOPOH
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MPUHAAJIEIKUT KPUCTAILIL

2.2. Vka3aTb 5IEMEHTbI CHMMETPHH.

2.3. TIpoBecTH HHAMIMPOBAHKME KPUCTAJLIA: ONPENETIUTH CUMBOJIBI Y3JI0B, TPaHel,
HanpasieHuid. Beinenuts suetiky bpase. Onpenenuts Tun pemerku (staetiku) bpase. 3anmcats eé
napameTpsl.

2.4. Vka3aTb KOOPAMHATBI aTOMOB B 3JIEMEHTAPHOM SYEHKH.

Onpenenutb KOJMUECTBO Pa3INYHBIX ATOMOB, KOTOpbIE IPUXOASTCS Ha
suelky bpase.

2.5. TloaTeepauts (popMyiy cOenrHeHHs. PacCYMTaTh MIOTHOCTL KPUCTAILIA.
Onpenenutb KOOPAUHATHBIE YHCIIA.

2.6. HapucoBaTb CTPYKTypy B TU1aHe. JlaTh MOSICHEHHE K MPEICTABIEHHOMY PUCYHKY
(omucathb CTPYKTYpPy KpUCTAILIA).

3. UnnuBuayanbHOE 3a0aHue: 3a1a491 Ha ONTHYECKUE U IIP. CBOMCTBA KPUCTAILIOB,

*— YKAa3bIBACTC:A IIPCIIOAABATCIICM.
IIpumeps! 3apa4:

1. K kyOnueckoMy KpHUCTAJLTY ¢ CHMMETPUEH M3 m MPUIOKEHO OJHOOCHOE HAIPSLKEHUE
pactsokenus. Kakoii cummerpueii Oyner obianaTh KPUCTAIII, €CITH HAMPSDKEHUE MPUKIIAIbIBAETCS
BIOJIb Hampasyienusi: a) [001], 6) [111], B) [110].

2. U3 chanepura m3roToBieHa MiacTUHKA Z - cpe3a. bynmer nu Takas MIaCTHHKA MOJISIPU30BATHCS
NPU AEHCTBUU OTHOOCHOTO CHKATHS, MPHIIOKEHHOTO K €€ PabOYNM I'PaHsIM.

3. MOHOKpHCTAIITMUECKUI KyOMK KaMEHHOM COJIM TIOMEINAIOT B OJHOPOAHOE TIOCTOSIHHOE 3JIEKTPUIECKOe
noJie TakuM 00pa3oM, 4TO HarmpaslieHHe BeKTopa E (HanpsukeHHOCTH 3JIEKTPUYECKOTO TIONs) COBMAAAET C
kpuctaiorpaduueckum HampasyienueM : a) [001], 6) [111], B) [110].

4. Haiiti BeIMuMHY W HampaBlieHHE BEKTOpA MIIOTHOCTH ToKa (B KOOpAMHATHOM cucteme Xi, Xz, X3),
BO3HHUKAIOIIETO B KPUCTAJUIMYECKOHN TutacTUHe momaneto S u tommumuoi d (S>>d) mon neiictBuem
BHEILIHEro nons £, npunoxenHoro B Hanpasiaenuu (3/2,3.0), eClii TEH30DP yAENbHON 3IEKTPONPOBOIHO-
CTH KPHUCTAJLIA B 3TOI KOOPAUHATHON CUCTEME Gijj:

1 2 -3
-4 4 8 (107 0Omem?!
10 1 O

5.H3 KpHuCTaJljia BbIPE3aHbl TPU PA3JIMYHO - OPUCHTUPOBAHHBIC TINIACTUHKU U IPOBCACHBI UBMCPCHUA €M~
KOCTeH KOHACHCATOPOB, BBIMOJIHEHHBIX W3 3THUX IIACTUHOK. OHpeI[e.]'II/ITb rJIaBHBIC 3HAYCHUA TCH30pa
HHBHGKTpH‘{eCKOﬁ MNPOHUIACMOCTHU KpUCTAJLJia.
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_ -12 XX
H- |91 | 02 S, t, |C,10 X

MR cM® cM o
cpesa g

1 3,31 0,18 5,2
2 |35 0,82 0,25 0,91 i

3 30 2,6 | 0,20 3,91
5

t — TOJIOMHA IUIACTUHBL,

S — mromaap MIACTHHBL,

G — H3MCPCHHAA EMKOCTDh KOHACHCATOPA.

6.
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CcMOoneHcK
DUITNA.

Onpenenutb BENMYUHY JBOMHOTO JIyYETIPENOMIICHUS (BYJyUYenpeIoM-

JIEHWEM) KBapLIEBOH IUIACTUHKH, OPHEHTHPOBAHHON CBOEK HOPMAJIBIO

MIPOU3BOJILHBIM 00pPa30M OTHOCHTENILHO OCH X; (CM. PHUC.) KPUCTAILIO-

rpadudeckoit cucremsl koopauHaT. Kak Hamo BeIpe3aTh TAKYIO MJIACTHH-

Ky, 4TOoOBbI OHa a) obJyiaana MaKCUMAJIbHBIM JIBYJIy4enpenoMieHrueM? 0)

He obnaana JAByJydenperoMiIeHnem?

7. Ilpn u3MepeHnH MoKaszaTeNneld MPeNoMIICHHsT KPUCTAJUIMYECKOH MIIACTUHKU Ha KPUCTAILT - pedpakTo-
METpPe OKa3aJIOCh, YTO OJUH MOKA3aTesb MPEJOMIICHHs IOCTOSIHEH IIPU BCEX MOBOPOTAxX MOJyLIAPUS U
paseH 1,646, a npyroii usmensiercs ot 1,642 no 1,646. Onpenenutb ONTHUECKUN 3HAK KpHUCTAJLIa U OpU-
€HTHUPOBKY IIACTUHKH OTHOCHUTEJIBHO ONTHYECKONH OCH.

8. I'maBHBIC 3HaYEHUs MOKA3ATENA MPEJOMIICHUSI MYCKOBHTA PaBHBI g = 1,601, ny, = 1,598, n, = 1,563.

OHpeI[eJ'II/ITb Yroj MEeXKay ONTUICCKUMU OCSMU.

9. Kakyro cummerpuro mpuodperaeT OXHOPOAHAS H30TPOITHASL CPEAa B SJIEKTPUIECKOM MHoJe?

10. lse monsipu3alOHHBIE MPU3MBbI C BO3AYLIHON MPOCIONKONH H3TrOTOBJIEHBI U3 UCIAHACKOTO IIMNATA.

OI[Ha nmpu3Ma BbIPE€3aHa TaK, YTO ONTHYECKAsd OChb MNEPHNCHAUKYIISIPpHA IJIOCKOCTU NMAACHUA Jiydad, B APY-

roi TUTACTUHKE ONTHYECKasi OCh JIXKHUT B TUIOCKOCTH TaneHus jiyda. Kak Oyaer moisspu3oBaH CBET, MPo-

XOIsAUIui CKBO3b mpu3M. Kakast mpusma OyaeT mpomnyckars OOJbIIe CBeTa.

ne=1,658,n.=1,486

11. /e monsipu3salMOHHBIE MPU3MBI C BO3AYIIHOM MPOCIOWKOW HM3TOTOBJIEHBI M3 MCJIAHACKOrO IIIAaTa
(n,=1,658, n.=1,486). B onHoO#i mpu3me onTHYECKasi OCb MEPINEHANKYJSIPHA , B IPYrol — mapajuieibHa



Al

CMOAEHCK
( /g UITTAA,
] L q

Pabouas mporpamma mqucuummuast 51.B./1B.2.1
Kpucrammoontuka

TUIOCKOCTH maaeHust (cM. puc.) OnumunTe aeldcTBre Kakaoi npusmel. Kak Oyner monspu3oBaH Mpoxomsi-
mwmii ceer? Kakast nmpusma Oyner npomyckars Oombine ceera? B kakux mpenenax TOJDKeH ObITh 3aKII0OUEH
yTOJI 0, YTOOBI M3 MPU3MbI BBIXOMIT JINHEHHO-TIOJIIPU30BAHHBINA CBET.

LI I I N
DEIEDEDE
9"’4' CIC I IO B N
Phppduiat 12. Ilpusma Bomnnacrona (cM. puc.) crenaHa W3 WCJIaHACKOTO INMaTa
saesese &
pesese (n,=1,658, n:=1,486). Yron a = 15°. Paccuurars, Ha Kakoit yroa ¢ 6yayT passene-
Neseae Hbl OOBIKHOBEHHBI M HEOOBIKHOBEHHBIH JIy4H MPU MEPIEHANUKYISAPHOM MaIeHUU
\'\.‘. 4 €CTECTBEHHOI'O CBETAa Ha IPaHb MPU3MBIL.
Yoo
5
Ne
N
Puc. ITpusma
Bomaacrona

13. IlapannenpHblil My4OK CBETAa MagaeT HOPMAJIbHO HA IUIACTMHKY MCJIAHACKOIO LIMNAaTa, BBIPE3AHHYIO
napajieNlbHO ONTHYECKOH ocu. OnpenenuTh pPasHOCTh XOJa OOBIKHOBEHHOTO M HEOOBIKHOBEHHOTO JTy-
4yel, IPOoUIeAINX Yepe3 MIacTUHKY. TonmuHa nnactunky pasHa 0.03 mm; n,=1,658, n.=1,486.

14. Onpenenuts MaKCUMAIBHBIN Yroj & MEXIy HAIPaBJIEHHEM JIyda M HAalpaBJIeHHEM BOJIHOBOH HOpMa-
JIM B UCJAHACKOM LIMATE, AJis1 KOTOPOro n,=1,658, n.=1,486.

15. KakoBa noykHa OBITE HAUMEHBIIIAs! TOJIIUHA TUIACTHHBI CJIFOJIBI, YTOOBI OHA MOTJIA CIIY>KUTh B Kade-
CTBE TUTACTUHBI B 1/4 BOJIHBI AJIs1 CBETA HATPUS, €CIIU ISl 3TOTO CBETA MOKA3aTeNH MPEIOMIICHHs BOJH,
UAYIINX NePIEeHANKYISPHO K MIIACTUHKE, COOTBETCTBEHHO paBHbI n;=1,5941,n,=1,5887?

16. HaiiTn HauMEHBIIYIO TOJIINHY [JIACTUHKHU KBapLa, BBIPE3aHHON MapajyieIbHO ONTUYECKOU OCH, YTO-
Obl TANArOIIMK IJIOCKOTOJSIPU30BAHHBIA CBET BBIXOAWJI MOJSPU30BAHHBIM MO Kpyry (n,=1,5533,
n.=1,5442, x%=5-10" cm).

17. HacTnuHO JMHENHO MOJIAPU30BAHHBIN CBET PacCMaTpUBAETCs depe3 HUKoJb. [Ipu nosopoTe HUKONIA
Ha 60° OT MOJIOKEHHUSI, COOTBETCTBYIOIIIEMY MaKCUMAJIbHOM SIPKOCTH, SIPKOCTh My4YKa YMEHBINAETCS B 2
pasa. Haiitu crenens noysipusammu myuka A=(I - 1,)/(I;+ I,) u oTHOIIEHNE HHTEHCUBHOCTH €CTECTBEHHO-
ro ¥ JHHEHHO nossipu3oBaHHOro csera (I u I, ~MakcuManbHast 1 MHHUMAaIbHAs MHTEHCUBHOCTH CBETA,
MPOXOSIIErO Yepe3 HIUKOJIb.)

18. T'naBHbIe TIOCKOCTH ABYX mpu3M Hukosist 06pasyrot meskny coboit yron 30°. Kak u3MeHUTCSt HHTEH-
CUBHOCTb MPOIIEIIErO CBETA, €CIIU [IABHbIE TUIOCKOCTH MOCTABUTE MO yIiioM 45°.

19. Tly4ok CBETa MPOXOIUT YEPE3 IABA HUKOJIS, TJIABHbBIE MIOCKOCTH KOTOPBIX COCTABISIIOT yron 0=20° .
Mexay HUKOISIMH CTaBUTCS MOJYBOJIHOBAs IIacTUHKA. Kakol yron [OOJKHA COCTaBIATH ONTHYECKAs
OCb TUTACTUHKH C TJIABHOMN IIOCKOCTBIO NEPBOTO HUKOJISL, YTOOBI CBET Uepe3 3Ty CUCTEMY He MpOoLIen?
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HpOMe)KyTO'lHaH arrecranud 1mo AMCuMIJInHEe

Hsyyenne AUCLMIUINHBI 3aKaHUYNBAETCS SK3aMEHOM. DK3aMeH IPOBOAUTCA B cooTBeTCcTBUU C [lo-
JIO’)KEHHEM O 3a4eTHOM M 3K3aMeHalnoHHoM ceccusx B HUY MOHM u HMHCTPYKTUBHBIM MHCBMOM OT
14.05.2012 r. Ne 11 21-23.

5. IlepeyeHb y4ueOHO-MeTOAHMYECKOro o0ecreveHHsl AJIsl CAMOCTOSITEIbHONH padoThl 00y4aromuXxcst
nmo AMCHHUIIJINHE

Jlns obecriedeHus: CaMOCTOSITENTbHOM PaOOThl U3aH KOHCIIEKT JICKIUH:

Bpemramosa JLH. Jledextsl kxpuctauioB. YueOHO-TEOpPETUYECKOE M3AAHHUE JISKIUH MO JUCLUTUINHE
"@muka TBepmoro Tema". - Cmonenck: ¢uwman GI'BOY BIIO "HammoHanmbHBIA HCCIEIOBATEIbCKHIMA
yausepcurer MOHM" B r. CmoneHncke, 2012, 76 c.

Hmeercst 31eKTPOHHBIN BAPUAHT KOHCIIEKTA JIEKLUHI [0 KPUCTAJUIOONTHKE, aBTOp bpbisranosa JLH. |
IJIAHUPYEMBbIH K U3JaHUIO.

6. ®oHA OLEHOYHBIX CPeICTB AJsl MPOBeJeHHs] NMPOMEKYTOUHOIN aTTecTanMu 00ydaromuxcs 1o
AUCILHIIINHE
6.1 Ilepeyenb KOMMNETEHI U € YKA3AHHEM 3TANOB UX (P)OPMHUPOBAHUS

IIpn ocBoenun mucuurumHbl Gopmupyercss kommnereHnus 11K-10: «obmagate cocOGHOCTBIO K
y4JacTuro B paboTax MO JOBOJKE U OCBOCHHIO TEXIIPOLIECCOB B XOJ€ TEXHOIOTHYECKOH MOATOTOBKH IPO-
W3BOJICTBA ONTHYECKUX U ONMTHKO-3JIEKTPOHHBIX IPUOOPOB»

VYka3zaHHast KOMIIETEHLNsT (POPMHUPYETCSI B COOTBETCTBHHU CO CIECAYIOIIUMH 3TANaMH:

1. ®opMupoBaHUE U Pa3BUTHE TEOPETUUECKUX 3HAHUM, TPENYCMOTPEHHBIX YKA3aHHOW KOMIIETEH-
[1el (JIEKIMOHHBIE 3aHATHUS, TPAKTUIECKHUE 3aHATHSI, CAMOCTOATENbHAS paboTa CTYICHTOB).

2. IlpuobpereHne u pa3BUTHE MPAKTUYECKUX YMEHHH, MPEAyCMOTPEHHBIX KOMIETeHLNeH (Ipak-
TUYECKHE 3aHATHS U BBIMOJIHEHHE PACYETHOTO 3aJaHMsI, CAMOCTOATENbHAS paboTa CTYIEHTOB).

3. 3akperuieHne TEOPETUUYECKUX 3HAHUN, YMEHUHM U MPAKTUYECKUX HaBBIKOB, MPEAYCMOTPEHHBIX
KOMIIETEHIINEH B XO/I€ BBICTYIUIEHUI Ha CEMHHApaX, CTYACHYECKHX KOH(PEPEHIHUIX, a TaKXKe yCIEeIIHON
Cla4yu SK3aMeHa.

6.2 Onucanue noxkasarejeil 1 KpuTepHeB OLeHUBAHUS KOMIIETeHIHH HA PA3JIHYHBIX ITANAax
uX (popMHPOBAHMS], ONIHCAHHS KA OLEHUBAHHS

ChopMHpOBaHHOCTD KaKIOW KOMIIETEHIIMH B PAMKaX OCBOEHUS NaHHOW AMCLMUIUIMHBI OIICHUBA-
€TCs1 [0 TPEXYPOBHEBOM LIKAJIE:

- TIOPOTOBBIH YPOBEHB SIBJIIETCS 00A3aTENBHBIM U1 BCEX OOYYAOLTUXCS 110 3aBEPIIEHIH OCBOCHUS
JUCLUIUINHBL,

- TIPOJIBUHYTHII YPOBEHb XapaKTEPU3YeTCsl MPEBBIIEHNEM MHHHMAJIBHBIX XapaKTePUCTUK cop-
MHUPOBAHHOCTH KOMIIETEHLIUH [0 3aBEPLIEHUN OCBOEHUS NUCLUIIIVHBI,

- OTAJIOHHBIM YPOBEHb XapPaKTEPU3YETCs MAKCUMAJIbHO BO3MOXXKHOW BBIPAXKEHHOCTBIO KOMIIETEH-
LIUU U SIBJIIETCS BAXKHBIM Ka4€CTBEHHBIM OPUEHTUPOM JIJIs1 CAMOCOBEPIIEHCTBOBAHMS.

IIpn mocratounom kavecTBe ocBoeHUs1 Oosiee 80% mpHUBENEHHBIX 3HAHWH, YMEHHI U HABBIKOB
MIPEenoAaBaTeNb OLIEHUBAET OCBOCHUE JAHHON KOMIETEHLUH B PaMKax HACTOsILIEN NUCLUIUIMHBI HA OTa-
JIOHHOM YpOBHE, Npu ocBoeHHH Oonee 60% MpUBENEHHBIX 3HAHUH, YMEHUI U HABBIKOB — HA TIPOJIBUHY-
TOM, Npu ocBoeHuM Oosiee 40% NpUBENEHHBIX 3HAHUH, YMEHUH U HAaBBIKOB - HA TIOPOrOBOM ypoBHE. B
MIPOTUBHOM CJIy4ae KOMIETEHLUsI B paMKaxX HACTOSLIEH AUCLUIIIMHBI CYUTAETCS] HEOCBOEHHOM.
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YpoBeHb cPOPMHUPOBAHHOCTH KOMITETEHLIMN Ha PAa3JINYHBIX 3Tanax ee popMUpoBaHUs B MpoIecce
OCBOEHUS JaHHOW JTUCLIMILUIMHBI OLIEHUBAETCS B XOJI€ TEKYILEro KOHTPOJIA YCIIEBAEMOCTH U IIPENCTABIECH
Pa3INYHBIMU BUAAMU OLIEHOUYHBIX CPENCTB.

Jns oueHkH cpOPMHPOBAHHOCTH B paMKax AaHHOH mucuurmmHbl komnereHuun 11K -10 (O6na-
IaTh CIMIOCOOHOCTBIO K YHaCTHIO B paboTax Mo TOBOJIKE U OCBOSHHUIO TEXIPOIIECCOB B XOA€ TEXHOJIOTHYE-
CKO¥ MOATOTOBKH MPOU3BOJCTBA ONTUYECKUX U ONTHKO-3JIEKTPOHHBIX MPUOOPOB) MPETNoaaBaTeIeM aHa-
JU3UPYIOTCA  COAEp KaTeNbHasi CTOPOHA W KAadeCTBO MAaTepPHalOB, NMPUBEACHHBIX B MOSICHUTENBHBIX
3aMUCKax K pacyeTHOMY 3aJaHHUIO. YUUTBHIBAIOTCS TAK)XKE OTBETHI CTYAEHTAa Ha BOINPOCHI MO COOTBET-
CBYIOILIMM BUAAM 3aHSATHH, KOHTPOJIBHBIX OIPOCAX, PEIIEHUs MPAKTUYECKUX 3a4a4.

ITonHeI OTBET HA OJMH BOMPOC COOTBETCTBYET IMOPOTOBOMY YPOBHIO C(HOPMHUPOBAHHOCTU KOMIIE-
TEHIMH HA JaHHOM 3Tarne ee (JOPMUPOBAHMS, NOJHBII OTBET HA OAMH M YaCTHYHBIH OTBET Ha BTOPOU —
MPOJABUHYTOMY YPOBHIO, IIPU MOJIHOM OTBETE Ha ABAa BOIIPOCA — 3TAJOHHOMY YPOBHIO.

ChopMHpOBaHHOCTh YPOBHS KOMITETEHIIMM HE HU)KE MOPOTOBOTO SIBJISIETCSI OCHOBAHUEM IS J10-
MyCcKa O0YYaroIIerocs: K MpoOMeKyTOUHOUW aTTECTAMH IO TAHHOW JUCITUILIUHE.

DopMOi NPOMEKYTOYHOM aTTECTALUX MO JAaHHOW TUCLMIUIMHE SIBJISETCA 3K3aMEH, OL€HUBAEMBbII
no npunsatoid B PI'BOY BO «HUY «M3W» uersipex GanpHON cucteme: "otaudHo", "xopomo", "ynos-
JIETBOPUTENBHO", "HEYIOBIETBOPUTENBHO". DK3aMEH MPOBOIUTCS B YCTHOU (hopme.

Kputepun ouenmBanus (B COOTBETCTBHM C HHCTPYKTHBHBIM mnuceMoM ®PI'BOY BO «HUY
«MDOW» ot 14 mas 2012 roma Ne U-23):

OueHKHN «OTIMYHO» 3aCHYKHBAET CTYAEHT, OOHAPYKMBIIUH BCECTOPOHHEE, CUCTEMATHYECKOE U
riiy0OKOe 3HaHHE MaTepUANIOB U3YUYEeHHON MUCIUILIMHBI, YMEHHE CBOOOIHO BBINIOJHATh 3aaHUs, MPEy-
CMOTpPEHHBIE TPOrPAMMOM, YCBOUBIINI OCHOBHYIO JIMTEPATYPY U 3HAKOMBIN C JOMOJHUTEIBHON IUTEpa-
TypOM, pEKOMEHIOBaHHOH padoueii mporpaMMoi AUCUUTUTMHEL, POSBUBIIHIA TBOPUYECKHE CIIOCOOHOCTH B
NOHMMAaHUH, M3JIOKEHHUH WM WCIIOJIb30BAHUHM MATEPUAIOB M3YYEHHOW IHUCLHUILIHHBI, OE3yIpedyHO OTBe-
TUBLINHA HE TOJBKO Ha BOMPOCHI OMJIeTa, HO M HA JOTIOJIHUTENbHBIE BOIMPOCH B paMKax pabodel mpo-
rpaMMbl JUCLIUIIJIMHBL, PABUJIBHO BBIMOJHUBIIEMY PAKTUYECKUE 3aJaHUE

OueHKH «XOpOLIOY 3aCNyKHBAET CTYIEHT, OOHAPYKUBIIUN MMOJIHOEC 3HAHUE MaTephasia U3y4ueH-
HOM AUCLUIIIMHBL, YCIEIIHO BBIMNOJHUBIINN NPEAYCMOTPEHHBIE 3aJaHNs], YCBOUBIINN OCHOBHYIO JIUTEPA-
TypO#, PEKOMEHAOBAHHYIO padouell mporpaMMoi ITUCIHMILIMHBI, MOKA3aBIIUHA CUCTEMATHUECKUI Xapak-
T€p 3HAHWUH MO IOUCHMIUIMHE, OTBETHBLIMI HAa BCE BOMPOCHI OMIIETa, TPABUWIBHO BBITIOJHUBLIHMA
NPAaKTUYECKOE 3a/laHUe, HO NOIMYCTHBINUN MPH 3TOM HENPUHINNHAIbHbIE OIIHOKH.

OueHkH «yJOBJIETBOPUTEIBHOY» 3aCIyKUBAET CTYIEHT, OOHAPY)KMBIIWI 3HAHHE MaTepuaja u3y-
YeHHOW MUCIUIUIMHBI B 00beMe, HEOOXOOMMOM JUIsl NajbHeimel ydeObl u mpeacrosmed paboTsl 1o
npodeccuu, CPaBUBIIUICS C BBIIOJHEHUEM 33aJaHUH, 3HAKOMBII ¢ OCHOBHOW JIUTEPATYPOd, pEKOMEH IO~
BaHHOU pabouell mporpaMMoi AUCLUUIUIMHBL, TOMYyCTUBIIUI MOTPEIIHOCTh B OTBETE HA TEOPETUUECKHUE
BOMPOCHI U (WUJIM) MPH BBITOJIHEHUH MPAKTUYIECKOTO 3a1aHusI, HO 00Nafarouil HeOOXOAUMbIMU 3HAHMS-
MU Ul UX YCTPAHEHUs MOJ PYKOBOJCTBOM IPENOAABATENs, MO0 HEIPABUIBHO BBITIOJHUBIIUI MPAKTH-
YEeCKO€ 3aJlaHHe, HO MO YKa3aHMIO MPENOo1aBaTelis BhIIOJHUBIINN APYrUe NIPAKTUYECKUE 3aJaHNs U3 TOrO
K€ pasfena IUCLUILIAHBL

OneHka «HEyAOBIETBOPHUTEIBHO» BBICTABISIETCA CTYACHTY, OOHAPYKHUBIIEMY Cepbe3HbIe Tpode-
JIbl B 3HAHUSIX OCHOBHOTO MaTepHalia M3y4eHHON TUCIHUITINHBI, JOMYCTHBIIEMY MPHHLNITHAIBHBIE OIIN0-
KU B BBITIOJTHEHUH 33JaHUH, HE OTBETHUBLIEMY Ha BCE BOIPOCH! OMJIETa U AOMOJHHUTEIBHBIE BOIIPOCHI, HE-
NPABUJIIBHO BBITOJHUBIIEMY MTPAKTUYECKOE 3aJaHNe (HEPAaBIIIBHOE BBITIOJHEHHE TOJIBKO MPAKTHIECKOTO
3alaHMsI HE SIBJIIETCS] OMHO3HAYHON NMPUYHHON JUIs BBICTABJICHHUS] OLIGHKU «HEYJOBJIETBOPUTENIBHOY). Kak
NPABUJIO, OIIEHKA «HEYIAOBJIETBOPUTEIBHO CTABUTCSA CTYACHTaM, KOTOPbIE HE MOTYT MPOJIOJIKHUTH 00yUe-
HHE 10 00pa3oBaTeNbHON nporpaMme 0e3 JOMOIHATENbHBIX 3aHATHH 10 COOTBETCTBYIOIIECH AUCLUTUIHHE.
OrneHka «HeyNOBIETBOPUTEIBHOY BBICTABJISIETCS TAKIKE, €CJIM CTYAEHT MOCJe Havyala 3K3aMeHa OTKa3ajcs
€ro CAaBaTh WM HAPYLIWJI MTPABHJIA CIAYM HK3aMeHa (CIHCHIBANI, MTOACKA3BIBA, OOMAHOM ITBITAJICS MOJTY-
YUTh 0OJIEe BBICOKYIO OIIEHKY H T.J.)
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B 3aquHy}0 KHI/DKKy CTygeHTa 41 BbIHI/ICKy K QI/IHJ'IOMy BBIHOCHUTCA OLCHKA 3K3aMCHA IO AUCITUITIIINHE
3a 5 ceMecTp.

6. 3. TunoBbie KOHTPOJIbLHBbIC 3aAAHHUSI HWJIH HHbIe MaTepHAaJibl, He00X0AUMBbIe AJIsl OLEHKH
3HAHUI, YMeHHH, HaBBIKOB H (HJH) ONBITA [AeSATEJbHOCTH, XaPAKTEPH3YIOLIHX 3Tambl
(popmupoBaHus KoMIIeTeHUHH B NpoLiecce 0CBOEHUsI 00Pa30BaATE/ILHOM NPOrpaMMBbl

Bonpockl 1o 3aKkperieHHI0 TEOPETUYECKUX 3HAHUM, YMEHUH M NMPAKTUYECKUX HABBIKOB, MpPEAy-
CMOTPEHHBIX KOMIIETEHIIMSIMHU (BOTIPOCHI K 9K3AMEHY) COOTBETCTBYIOT BOMPOCAM IO JIEKIIHOHHOMY KypCy
5 cemecTp (3K3aMeH):

AHHM30TPOMHUS U CHMMETPHSI BHEUTHEH (POPMBIL, (PH3HUECKUX CBOMCTB U CTPYKTYPBI KPHCTAJLIOB.
CtpykTypa KpucTawia U IpOCTPAHCTBEHHAs peLIeTKa.

3aK0H MOCTOSIHCTBA YIiIoB kpuctawioB. @opmyna Bynbda-bparra.

Merton kpucTauiorpagpuuecKoro MHANLMPOBAHMS. 3aKOH LEJIbIX YHCE.

DJIleMeHThbl CUMMETPUU KPUCTANINYECKUX CTPYKTYP.

Kpucramnorpaduueckue kareropuy, CAHTOHUU M CHCTEMbI KOOPJIUHAT.

Knaccsl cummerpun. O0mue onpeneneHust i CUCTeMbl 0003HaUSHHH.

Pemerku bpase.

OOpaTHas pereTka.

DKcrnepuMeHTaIbHOE ONpeesieHHue CTPYKTYPbl KPUCTAILIIOB.

[Honutunus.

Hzomopduszm.

[Monumopdusm.

[IpenenbHble rpymnmel cummerpun (rpynmst Kropw).

ITpuanun Heitmana. [Ipuanun cynepnosuuun Kropu.

MesxaromHoe B3aumoselicTeue. OCHOBHBIEC TUIIBI CBSI3EH B KPUCTAJLIAX.

HedexTsl B kprucTajuiax: kinaccupukanus nepeKkTos.

CkamsipHble (pU3NYIECKHE CBOMCTBA KPHCTAIIOB.

BexTopHbIe CBONMCTBA KPUCTAJLIOB.

TeH30pHOE OnucaHue CBOUCTB KPUCTAIIOB. JIMdIEKTpUYECKHE CBOMCTBA KPUCTAJLIIOB.
OnTuyeckue CBONCTBA KPUCTAIJIOB. Brbl B3aMOAENCTBYSI CBETA C KPUCTAIIIAMH.
IToHsATHSA onTHYECKON HHAUKATPUCHI, OAHOOCHBIE, IBYOCHbIE KPUCTAJLIBL.

JIBoitHOE JyuernpenomMiIeHne KPUCTANIOB.

ITonspusauust ceera B KpUCTAIAX.

HccnenoBaHne onTHYECKUX CBONCTB KPUCTAJJIOB B MOJIAPU30BAHHOM cBeTe. OnTuyeckue siBJIeHUs B
KpHCTaJIax, HAOMOgaeMble B MTapauIeIbHOM MOJISIPU30BAHHOM CBETE.

26. Onrudeckue SIBJICHUS B KPUCTAIIAX, HAOMOAaeMbIe B CXOASIIEMCS MTOJIIPU30BAHHOM CBETE.
27. IlpuMmeHeHne ONTHYECKUX CBOWCTB KPUCTAIIOB.

28. DnexTpoonTUYeCKuii 3P PeKT.
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6.4. Meroanueckue MaTepHAJIbI, ONpedeJSAOIINE NPOLEAYPbl OLEHHBAHHS 3HAHMH, YMEHMH,
HABBIKOB H (MJIH) ONBITA AeSITEJILHOCTH, XAPAKTEPHU3YIOLIHUX 3TANbI (POPMUPOBAHUSI KOMIIETEeHIHiT

[Ipouenypsl OLleHUBaHWS 3HAHWN, YMEHUH, HABBIKOB, XapaKTEPU3YIOIIHNX 3TaIbl (OPMHUPOBAHUS
KOMIIETEHLIUH, U3JI0KE€HbI B METOJIUYECKUX PEKOMEHAALUSX 10 MOATOTOBKE U MPOBEAEHUIO SK3aMEHOB.
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7. IlepeyeHb OCHOBHOI1 U A0MOJHUTENbHOH y4eOHOH JUTepaTypbl, He00X0AMMOH AJIs1 0CBOEHHSA
AUCHHIIUHBI

a) OCHOBHAA JIUTEpaTypa:
1. bByrukos E. WM. Ontuka: yuebroe nocodue/ E. V. Bytukos. — uzn-e 3-e non. CI16: Jlanp.2012 —
607c.
2. ITanos I1. B., Xoxnos A. ®@. ®usuka TBepaoro Tena: Yued. - M.: Beicmn. mk.; 2000. - 494c¢.:umn.

B) 3JIEKTPOHHBIH pecypc
1. byrukos, E. M. Ontuka [DaekTpoHHbIN pecype] : yueOHoe mocodue. — DnektpoH. naH. — CIIO. :
Jlanb, 2012. — 608 c.
OnextponHbIH pecypc: http://e lanbook.com/books/element. php?pll 1d=2764
2. Jlaancbepr, I'.C. Ontuka: yuebnoe nmocodue / I'.C. JlanncOepr. - 6-e usn., crepeot. - M. | ®usmar-

quT, 2010. - 848c. - ISBN 978-5-9221-0314-5;
DNEKTPOHHBIN pecypc: hitp:/biblioclub.rw/index.php?page=book&id=82969

3. INaceiakoB, B.B. Ilonymposoguaukoseie mpudopsl [DnekrpoHusbiid pecypc] : / B.B. Ilaceiakos, JLK.
UupkuH. — Dnekrpon. nad. — CII6. : Jlanp, 2009. — 480 c.

DnextponHbIi pecypc: http://e lanbook.com/books/element.php?pl1 id=300

4. bacanaes, HO.M. Kpucramnodpusuka u kpuctamioxumus . yauedHoe nmocodue / FO.M. bacanaes ; Mu-

HUCTEPCTBO 0Opa3oBanus u Hayku Poccutickoi Denepanuu, @enepalibHOE rOCYAaPCTBEHHOE OFOKET-
HO€ 00pa3oBaTeNbHOE YUPEKISHHE BhICIIEro npodeccuoHanbHOro odpasosanus «KemepoBckuii rocy-

JIapCTBEHHBIN yHUBepcuTeT. - Kemeposo : KeMeposckuii rocyaapcTseHHbI yHusepeurert, 2014. - 403
c.. wi. - bubnmorp. B kH. - ISBN 978-5-8353-1712-7 ;

DnexkTpoHHBIH pecypc: http://biblioclub.ru/index. php?page=book&id=278304

8. Ilepeuenr pecypcoB HH(POPMALHOHHO-TEJEKOMMYHHMKAIMOHHON cetu  «MHTepHeT»
HEe00XOAMMBIX /AJIsl 0CBOEHHS THCHHUILTHHbBI

DNeKTPOHHBbIe YUeOHUKH B CBOOOJHOM J0CTyNe H3 HHTePHeTAa:
1. Byrukos E. M. Ontuka: yuebuoe nocobue/ E. V. bytukos. — uszn-e 3-e nou. CII0: Jlaup.2012 — 607¢
Wndopmarmonneiii nocty: http://www.newlibrary.ru/book/butikov_e i /optika.html

2. JJanacOepr A M. Ontuka. YuebHoe nocobue st By30B.- M. :M3parensctBo pusmariut, 2003 -848c.
WndopmarmonHeiii nocty: http:/www.newlibrary.ru/download/landsberg_g s /optika (2003).

3. Tarapckuii B. b. Kpucrannoontuka nu ummMmepcuoHnHelii Mmetoa. M., Henpa, 1965, 307 c.
Undopmauumonnslii octym: http://www. lithology.ru/system/files/books/tatarsky.pdf

9. MeToguueckune yKazaHus AJsl 00y4AKUIUXCS M0 OCBOEHHIO JUCIHUIIHHBI

JucuunianHa npenycMaTpUBaeT JIEKLUN KaKAYI0 HEAEIN0, MPAKTUYECKHUe 3aHATHE ABA 3aHATHUS B
Henenmo. M3yuenne kypca 3aBepmiaercs 5K3aMEHOM B KaKIIOM CEMECTDE.

YcneurHoe u3ydeHrne Kypca TpeOyeT MOCEeINeHHUs JEKIHi, aKTUBHONW paboThl Ha MPAKTHUYECKHX
3aHATHUSAX, BBIIOJHEHUS] PACUETHOTO 3aJaHUs M BCEX YUeOHBIX 3aJaHUH MPEroaaBaTeis, 03HAKOMIICHUS C
OCHOBHOM M TONIOJIHUTEJIbHOM JINTEPATYPOH.

Bo Bpems jekuuu CTyAEHT NOJIKEH BECTU KPATKUH KOHCIEKT.

PaboTa ¢ KOHCIIEKTOM JIEKIMI MPEANoaraeT MPOCMOTpP KOHCIIEKTA B TOT XK€ JIEHb IOCIIE 3aHATHIA.
IIpu 5TOM HEOOXOIUMO MOMETHTHh MaTepHallbl KOHCIIEKTa, KOTOPBIE BBI3BIBAIOT 3aTPYAHEHUS ISl IOHU-
manHust. [Ipu 3ToM 00y4arommiicss JOJDKEH CTapaThCsl HAWTH OTBETHI HA 3aTPYIHUTEIbHBIE BOMIPOCHL, HC-
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NOJIB3Ysl PEKOMEHIyEeMYI0 JUTeparypy. Ecim emy caMoCTOsATENbHO He yAanoch pa3o0paThbCst B MaTepua-
1e, HeoOXoAMMO CPOPMYITUPOBATE BOIPOCHI U OOPATUTCS 32 MOMOIIBIO K MPETNOAaBaTeI0 Ha KOHCYJIbTa-
LU WU ONKkaiinei JeKIuu.

Obyuaromemycst HeOOXOAMMO PETYJIPHO OTBOAWTH BPEeMsl [UISL MOBTOPEHUS MPOMISHHOTO MaTe-
puana, mpoBepsisi CBOM 3HAHUS, YMEHHUS M HABBIKU 110 KOHTPOJIbHBIM BOTIPOCAM.

[IpakTrdeckue 3aHITHS COCTABISIOT BAYKHYIO YaCTh NMPOPECCHOHANBHON MONTOTOBKU CTYAEHTOB. Oc-
HOBHasl LIeJTb MPOBEACHUS MTPAKTHIECKIX (CEMUHAPCKUX) 3aHATUH - (POPMUPOBAHUE Y CTYEHTOB aHAJIUTHYC-
CKOT'O, TBOPYECKOTO MBIIIJICHHS IyTeM MPHOOPETEHUS MPAKTUIECKUX HABBIKOB.

Metoanueckue ykasaHusl K MPAKTUYECKUM (CEMHHAPCKHM) 3aHATUSAM MO TUCLHIUIMHE HApSOy C
paboueii mporpaMmoii U rpadpuKoM yueOHOTO MPOLEcca OTHOCATCS K METOJUYECKUM JOKYMEHTaM, OIpe-
OEJSIOIIMM YPOBEHb OPTaHM3aLMHU U Ka4eCTBa 00pa30BaTeIbHOTO MPoLecca.

Copneprxanue MpakTUYECKUX (CEMUHAPCKUX) 3aHATHH (PUKCHUPYyeETCs B pasznene 4 HacTosel mpo-
rpamMMBbl.

Baxneitmeii cocrapmnsrommeli 000i (GOpMBI PAKTHUECKUX 3aHATHH SBISIOTCS YIPAKHEHUS (3a-
nanust). OCHOBA B yNIPaKHEHUH - IPUMED, KOTOPBIA pa3dbupaercs ¢ MO3ULUI TEOPHH, PA3BUTOH B JIEKIIHH.
Kak mpaBuiio, 0CHOBHOE€ BHUMaHUE ynensercs: (OPMHUPOBAHUIO KOHKPETHBIX YMEHHWH, HABBIKOB, YTO H
OTIpeneNsieT CoAep KaHne NEesITEIbHOCTH CTYACHTOB - pelleHne 3aaad, rpadpuieckue paboTel, yTOYHEHNE
KaTeropuil M MOHATUH HAYKH, SBIISIOIIUXCS MTPEANOCHUIKOHN MPABHIIBHOTO MBIILJICHHUS U PEYH.

[IpakTrueckue (CEeMHUHAPCKIE) 3aHSATHSI BBITIOIHSIOT CIEAYIOIINE 3a0a4H;

CTHUMYJIUPYIOT PETYJSIPHOE M3Y4Y€HHE PEKOMEHAYEMOW JIUTEepaTyphl, a TaK’Ke BHUMATEIbHOE OT-
HOLIEHHE K JICKLIHUOHHOMY KYPCY;

3aKPEIUIAIOT 3HAHUS, TIOJyUYEHHbBIE B TIPOLIECCE JIEKIIMOHHOTO OOYYEHHUS U CAMOCTOSITENIbHON pado-
TBI HAJ| JINTEPATYpOH;

paciupsiroT 00BEM MPOPECCHOHATHPHO 3HAYUMbBIX 3HAHUH, YMEHHIA, HABBIKOB,

MIO3BOJISTFOT MMPOBEPHUTH NMPABHUIIBHOCTD PaHEe MOTyUYeHHBIX 3HAHUH,

NPUBHUBAIOT HABBIKUA CAMOCTOSITEIbHOT'O MBIILIEHHS, YCTHOTO BBICTYIUICHNUS,

crocoOCTBYIOT CBOOOTHOMY ONIEPUPOBAHHIO TEPMUHOJIOTHENH;

MPEIOCTABIISIOT MPEMOAABATEN0 BO3MOKHOCTb CUCTEMATHIECKH KOHTPOJIUPOBATh YPOBEHb CAMO-
CTOSITEJIbHON PabOThI CTYACHTOB.

IIpn MOATrOTOBKE K MPAKTHUECKUM 3aHITHAM HEOOXOAMMO NMPOCMOTPETHh KOHCIEKTHI JIEKIUH U
METOIMUYECKUE YKAa3aHUs, PEKOMEHIOBAHHYIO JINTEPATYPY MO JAHHOW TeMe; MOATOTOBUTLCSA K OTBETY HA
KOHTPOJIbHBIE BOITPOCHI.

B xone BBINOTHEHNS HHANBUAYAIBHOTO 3a/1aHUS IPAKTUYECKOTO 3aHATHUS CTYIEHT TOTOBUT OTYET
o pabore (B mporpamme MS Word unn mo0oM IpyroMm TeKCTOBOM penakTope). B otuer 3aHOCsTCS pe-
3yJIBTATHl BBIMOJHEHUS KKIOTO MYHKTA 3aJaHus (CXEMBbI, nuarpammbl (rpaduku), TabIULbl, PacyeTsl,
OTBETHI Ha BOMPOCHI IIYHKTOB 3a/1aHUs, BbIBOABI U T.1.). [IpuMepHsbIil oOpasen; odopmiieHus: oTueTa NMe-
eTCs y MPEeroaaBaTes.

3a 10 MUH 1O OKOHYAHUS 3aHATHS MPETONaBaTeNlb MPOBEPSET OOBbEM BBHIMOJHEHHON Ha 3aHITHH
paboTBI M OTMEYAET Pe3yabTaT B padoUueM JKypHaJe.

OcraBuuecst HeBBITIOJHEHHBIMU IMyHKTHI 337aHUST TIPAKTHYECKOTO 3aHATHS CTYIEHT 00s3aH Jo/e-
JaTh CAMOCTOSITENIbHO.

ITocne mpoBepkH OTYETa IMPENOAABATENb MOXKET MPOBOAWUTH YCTHBIH WJIM MHCbMEHHBIH OMPOC
CTYI€HTOB JJIsl KOHTPOJISI YCBOCHUSI UMU OCHOBHBIX TEOPETUYECKUX M MPAKTHUECKUX 3HAHUHN 10 TeMe 3a-
HATHSI (CTYIEHTBI AOJDKHBI 3HATH CMBICH MOJIYY€HHBIX UMM PE3YJIbTATOB U OTBETHI HA KOHTPOJIBHBIE BO-
npocel). ITo pe3ynbraTam NpoBEpPKH OTYETA U ONPOCA BBICTABIISIETCS OLIEHKA 33 TIPAKTUYECKOE 3aHSTHE.

IIpn moAroToBKE K SK3aMEHY B IOMOJHEHUE K U3YYEHUIO KOHCIIEKTOB JIEKIMH, y4eOHbIX mocoOnii
U ClaiaoB, HEOOXOIUMO TIOJB30BATHCS YUeOHOH JUTEpaTypoi, PeKOMEHIOBAHHON K HACTOSIIEH mpo-
rpamme. [Ipu MOATOTOBKE K 3K3aMEHY HY)KHO M3YUUTh TEOPHUIO: OTIPENCITICHUS BCEX TOHATUH U MOIXOABI
K OLICHUBAHUIO 10 COCTOSTHUS TIOHMMAaHUSI MaTepHaja U CaMOCTOSITENIbHO PEIIUTh 110 HECKOJIbKY THITOBBIX
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3amad U3 Kakaod Temsl. lpu pernenun 3amgay Bcerga HEOOXOAMMO YMETh KAU€CTBEHHO WHTEPIPETHPO-
BAaThb UTOT pEHICHUS.

CamocrosiTesibHast padora cryaenToB (CPC) no qucuumninze urpaer BaXHYHO poOJib B XOJ€ BCe-
ro yuebHoro mpouecca. Mertonudyeckue mMarepuaibl U pekomeHnauuu st odecnedenus CPC rotossires
npenoaaBaTejieM U BbIAAOTCA CTYACHTY.

10. Ilepeyenb HH(POPMALMOHHBIX TEXHOJOTHil, HCOOJb3YeMbIX TMpPH  OCYIIECTBJIEHHH
0o0pa3oBaTeIbHOIO MpoLecca N0 JUCUHUILVIMHE, BKJIIYAs NepedyeHb NMPOrpaMMHOro odecrnedyeHus u
HH(OPMALIHOHHBIX CIPABOYHBIX CHCTeM (IIPH HEOOXO0AUMOCTH)

IIpu nposeneHMM JEKUHUOHHBIX M MPAKTHYECKHX 3aHATHU MPEAyCMaTPUBAETCA HCIOJb30BAHUE
CUCTEM MYJIbTUMECANA, UCIIOJIb30BAHUA 3JICKTPOHHBIX yLIe6HI/IKOB, SJICKTPOHHBIX CIIPABOYHBIX MATCpUa-
70B, porpamMmMHoro nakera MS Office.

11. Onucanue MaTepHAIbHO-TeXHHYECKOH 0a3bl, Heo0XoAMMOH AJs  OCYILIEeCTBJIEHHS
00pa3oBaTeIbHOI0 NMpoLecca No JUCUUINJIHHE

JIeKIIMOHHBIE W MPAKTHYECKHE 3aHSATHUS MPOBOISTCS B ayANTOPUH, OCHAIEHHON MPE3EeHTalUOH-
HOH MYJIBTUMEAUHHON TEXHUKOH (TIPOEKTOPOM, SKPAHOM, KOMIIBIOTEPOM/HOYTOYKOM).

ABTOp KaHJI. TEXH. HAYK W JI. H. Bpeiranosa

‘/——w
3aB. xadeapoi, KaH. TEXH. HayK, JOLEHT m M. B. Bemsixkos
[Iporpamma onobpeHa Ha 3acenanuu kadenpsl «ONTUKO-3JIEKTPOHHBIE CUCTEMBD OT 28 aBrycra 2015
roaa, npotokoJ Ne 1.
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JUCT PETHCTPAIIMM U3MEHEHUIA

Howmepa crpanui
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