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1. ey ocBOEHHUS TMCHUTIHHBI

LenssMu ocBoeHHsST AUCHUILTUHBL (MOAyns) «®du3uka >KUAKUX KPUCTAJUIOBY SBISIOTCS TI0-
CIIe/IOBATENIFHOE M3JIOKEHHE (PEHOMEHOJIOTMYECKOH TEOPHH, METO/IOB, C IIOMOIIBI0 KOTOPBIX 3Ta TEOPHUs
paboTaeT, ¥ MpUMEHEHHE €€ K OObICHEHHIO MHTEPECHBIX M MPAKTHYECKU BAXKHBIX 3(P-(PEKTOB B KUIAKUX
kpuctayjulax. Kpome Toro, paccMmaTpuBaeTcsi CTPYKTYpa W CTATUCTHYECKash CHMMETPHS IKHIKUX
KPHCTAJUIOB, OCHOBBI MHKPOCKONMYECKOH Teopun Me30(a3, BBIPAOOTKAa YMEHHS HCIIOJIB30BATh
NOJyYCHHBIE 3HAHWUSA ISl OIpPENEeNeHUs TUMOB Me30(a3, MCCIEOBaHUS CTPYKTYpPhl U CBOMCTB
KHUIKOKPUCTATHYECKUX 00BEKTOB.

2. MecTO TMCUMILTHHBI B cTPYKTYpe OIT

JlucuurimHa BXOJUT B BapUaTUBHYIO yacTh 0azoBoro 1ukia (b1.B.14) 00s3aTenbHbIX TUCIUIUIMH.
[Ipennaraemas mporpamma cocTaBieHa B cooTBeTcTBHH ¢ TpeboBanusmu OI'OC BO 3++ 03.03.02
Qu3zuka. JIJis OCBOCHUS JUCIUILIMHBI HEOOXOAMMBI 3HAHUS NUCHUIUTHH: «MOJeKyIspHas (QU3UKay,
«DJIEKTPUIECTBO M MarHETH3M», «DHU3MKa aTOMa U aTOMHOTO s/ipay, «Du3udeckasi KpucTayuiorpadus»,
«IndpakiinoHHbBIN aHATIH3.

st ocBOEHUS TAHHOW JUCIUTUIMHBI CTYICHT JOJKEH:

3HATBL. OCHOBBI KypcOB 001el (PM3UKH, CTPOSHUE TBEPABIX U KUAKUX TEJ, OCHOBBI O0IIEH XUMUU
(cTpoeHue aToMa, TUIIBI XUMHUYECKUX CBSI3€H)

YMeTh: TMO0JIb30BATbCA TEOPETUUYECKMMH OCHOBAMH, OCHOBHBIMH TIOHSTHUSIMH, 3aKOHaAMH U
NPUHIUIIAMA (PUUKH.

HNmethb: npakTuyeckuii onbiT/ IMeTh HABBIKM _ HCIIOJIb30BAHUS MaTEMaTHUECKOro ammnapara
¢u3uKd  (BBIUMCICHHWE TIPOM3BOAHBIX M HWHTErPAJiOB, peEHICHUsS OOBIKHOBEHHBIX JIMHEWHBIX U
mubdepeHIManbHBIX ypaBHEHUHN, OIlepaluy C BEKTOpaMH M MaTpullaMH), HaBbIKaMu pPabOTHI C
¢buznueckuMu npubdopamu.

Martepuan Kypca MOXET CIYXHTh OPUEHTUPOM TNpPHU WU3YYCHUU DPsiia CHEIHATbHBIX AUCIUILUINH,
TakKUX Kak (U3MKa peaJbHOro KpHUCTaula, (U3MYECKHE CBOMCTBA KPUCTAJIOB, (hHU3HUECKOE
MaTepUaIoBeICeHNE

3. IlllanupyemMble pe3yabTaThl 00y4eHHs M0 JUCHHILINHE

3.1. Komnerenuuu, ¢OpMHPOBAHMIO KOTOPBIX CHOCOOCTBYeT IMCHMILUIMHA  (CO2MACHO
mampuye coomeemcmeusi kKomnemenyuii u cocmasasirowux OIl)

[Tpu ocBOEHMHU AUCHUITMHBI GOPMUPYIOTCS cieyrolue KoMneTeHuu B coorseTcTBUM ¢ PI'OC
BO no nanHOMy HanpaBlIEHUIO TOATOTOBKHU:

B) npodeccruonanbble (ITK):

e J[IK-5 CnocoOeH BBISBIATH aKTyallbHble Hay4yHbIE IPOOJIEMBbl MOMCKOBOIO TEOPETHUECKOTO U
SKCIIEPUMEHTAJILHOTO XapakTepa B CBOEH 00JacTH cHeuMadu3aldd W pemaTh HuX MOJ
PYKOBOJICTBOM CIELUATUCTOB 00Jiee BEICOKOM KBaTU(UKAIIIH

e [IK-6 CnocoOeH TPOBOJUTH TEOPETHYECKHME U  HKCIEPUMEHTAIbHbIE HCCIIEIOBaHUS,
MHHOBAIIMOHHBIE M ONBITHO-KOHCTPYKTOPCKHE pPa3pabOTKW B 00jacTu (yHIAMEHTAIBHOM U
MPUKIaHON (PU3UKU B COCTABE UCCIIEOBATEIBCKUX KOJIJIEKTUBOB

e [IK-7 CnocoOeH pa3pabaThlBaTh METOAWKH MPOBEIEHHUS] WCHBITAaHUH, MPOBOAUTH 00pabOTKYy H
aHaJM3 pe3yJbTaTOB HKCHEPUMEHTOB U IYOJMYHO TPEACTABIATH Pe3yJlbTaThl Hay4YHBIX
HCCIIEIOBaHMM B IOCTYITHOM U COBpeMEHHOU (popme

3.2. IllepeyeHb NJAHUPYEMBIX Pe3yJbTATOB OOy4YeHHS] MO JMCIUILUIMHE, COOTHECEHHBIX C
(popMHpyeMBbIMH KOMIIETCHIIUSIMHU
B pe3ynbrare 0ocBOEHUS TUCIUIUINHBI 00Yy4atOIUNCS TOJIKEH:
3HATh npuHATHIE K1accudukanuu KK, peHomeHomornueckre 1 MUKpockonuueckue teopuu KK
COCTOSIHUS, (pU3MUecKHe CBOIICTBa Me30MOP(HBIX BEUIECTB, METOJbl UX HCCIEIOBAHUS U BO3MOXKHBIC
00J1acTH MPUMEHEHHsI XKHUJIKUX KpUCTaioB. MiMeTh mpezcTaBieHne 00 0COOEHHOCTSIX
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KUJKOKPUCTAUNIMYECKOTO  COCTOSIHUSL Yy  Pa3jMYHBIX  BEIHIECTB, METOJbl AKCIEPUMEHTAIbHBIX
UCCJICIOBAaHHUI CTPYKTYPBI M CBOMCTB )UAKNX Kpuctaiwios; (ITK-1)

yMeThb [IOHUMAaTh, U3JIaraTh U KPUTUYECKU aHAIU3UPOBATh 0a30BYI0 QHU3NYeCcKyt0 HHGOPMAIUIO
(TIK-5,6,7);

M0JIb30BATHCS TEOPETUYECKUMHU OCHOBAMHU, OCHOBHBIMH HMOHATUAMH, Kiaccubukanuenn KK mns
onucaHus TUMa Me30(]asbl, €e CTPYKTYPBI U PU3NUECKUX CBOMCTB JKUIKOKpUCTAIUINYEecKHuX BemecTB [1K-
5,6,7);

IPOTHO3UPOBATh HA OCHOBE MMEIOIIMXCS TEOPETHUECKUX 3HAHUHU MOSBICHHE THUIA Me30(a3bl U
HaJIM4Ke OnpeaesieHHbIX pusnueckux cBoiicTs; (ITK-5,6,7)

UCIIOJIb30BaTh TOJIyYEHHBIE TEOPETUYECKHE 3HAHMS Ui HM3Y4YeHUS CTPYKTYphl M CBOMCTB
KUIKOKprcTaunaeckux Berects. (ITK-5,6,7)

HNmers mnpaktuyeckuii onbIT/AIMeTh HaBBIKHM: MeTOJaMH OOpabOTKM H  aHajIHM3a
JKCIIEPUMEHTAILHOM u TEOPETUUECKOU buznueckoit uH(popMaIuu, HOJISIPU3ALMOHHO
MUKPOCKOIIMYECKUMU U TU(PAKIMOHHBIMU MeTojgaMu uccienoBanus cTpykTypel KK 00bekToB,
Meronukamu u3ydenus pusndeckux cporcts XK (I1K-5,6,7)

4. O0beM u coaep:KaHue TUCHUTITUHBI

OO0beM IUCIUILIMHBI COCTABIIAET 3 3a4eTHHIX eaquHuIbl (108 akameMuuecKux 4acoB)..

4.1. Conep:xkaHue AUCHMILVIMHBI 10 pa3gejaMm (TeMaM), COOTHEeCEHHOe ¢ BHIAMH H
TPYA0EMKOCTBIO 3aHATHI JIEKIIHOHHO-CEMHHAPCKOI0 THIIA

OO0beM WHOM KOHTAKTHOM PabOTHI i CAMOCTOSITEIILHOW paObOThI 00YYAIOMIErocs 10 JUCIIUTLINHE
yKa3aH B yueOHOM I1aHe 00pa30BaTEIbHON MPOTrPaMMBbI.

Ne Buapl 3aHATHH, UX 00BEM @DOpMBI TEKYILETO
1/ Paznen (B ak.gacax, o KOHTPOJISA YCTIEBAEMOCTH
n JUCITUTTIMHBI OYHOI/3a04HO (hopme (no Heodensim
00y4eHHs) cemecmpa)Dopma
MIPOMEKYTOYHOH aTTEeCTallnU
% (no cemecmpam):
= (3auem, 3K3ameH, Kypcosas.
S paboma, Kypcosoii npoexm)
3aHATHS JlabopatopHsie
JICKIIMOH 3aHATUA
-HOTO
THUIIA
1 | Beenenmue. 5 | 4 4 (maboparopHoe | OTueThl MO J1aOOPATOPHBIM
Kunxoxpucranmuaeckoe 3aHATHUE) pabotam
COCTOSIHHE BEIIECTBA.
TepmoTponHsie U
JTIUOTPOITHBIC KUJIKHC
KpUCTAJLIbI (KK).
Knaccudukarms
TEPMOTPOITHBIX KUIKIX
KPHUCTAJUIOB. Nx
HACHTU(QUKALINS.
OcoOEHHOCTH MOJIEKYJIIPHOM
ctpykrypsl XK. Toueuynas u
CTaTHCTUYECKass CHUMMETPHS
HKHUTKAX KPHUCTAILJIOB..
MeKMONEeKYISPHBIC CHIIBL.
2 denomenomorndeckue | 5 | 6
TEOPUU KUAKUX KPUCTAIUIIOB
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dyHaamMeHTaIbHas U IpUKIagHas Gusnka

(Teopuss poeB U  TeoOpHs
KOHTHHYYMa). Teopust
ynpyrocta CratucTudeckas
TEOpUU  YIOPSIOYCHHS B
HEMaTHKaX:  HPUOJIMKCHUC
Omncarepa, TEOpHs
CaMOCOTJIaCOBAaHHOTO  TIOJS
Maiiepa-3ayne. IIpumenenue
Teopun Maifepa-3ayme s
OIHCAaHUS XOJIECTEPUICCKUX
u cMmekTraeckux KK.

Hedpextsr B XKK:
KJIACCU(DUKAIM: TOYCUHBIC,
JUCKIIMHALINY, CTCHKH,
KOH(OKaIbHbIE JIOMEHBI.
OcobenHocti  n1eeKTOB B
paznuuHbix Tunax KK.

4  (maboparopHOoe
3aHATHE)

OpuenTanionssie  3dexTsr
B XK: BinusHHE ONOPHBIX
[IOBEPXHOCTEM. TBucr-
CTPYKTYypa. Bnusinue
MAarHuTHOI'O u
3JEKTPUUECKOTO TIOJIEN.
ITepexon ®penepukca.

4  (maboparopHOoe
3aHATHE)

HusnexkTpuueckue CBOWCTBA
KUJKUX KPUCTAJIIOB.

4 (maboparopHoe
3aHATHE)

Heycroitunoctu B
INEKTPUIECKUX TOJISIX

4  (mabopatopHas
paborta)

Ontnyeckue u
AIIEKTPOOTITHYECKIE
csoricTsa JKK.

4  (maboparopHoe
3aHATHE)

®azossle nepexo sl B KK

4  (maboparopHoe
3aHATHE)

Metonasl
(uzmgeckux

CTPYKTYPHI
KpPHUCTAJIJIOB

HCCIIENOBAHUSI
CBOICTB u
SKUJIKHAX

4  (maboparopHoe
3aHATHE)

o -

JInotpomnHsie u
JIMCKOTHYECKHE KK:
KJaccu(uKalus, CTpyKTypa

Kunkokpucraimyeckue
HIOJIUMEPBI

N R e

[Ipumenenne
KpPHUCTAJIJIOB

JKHAIKHAX

Jloxmanbt 1o THUIIAM
KUJKOKPUCTAIIINYECKUX
CTPYKTYp M IPHUMEHEHUIO
KUIKAX KPUCTAILIIOB

Kontpos

3auer

36

EZ

4.2. Pa3BepHyTO€ ONMCAHUE CO/IePKAHNS TUCIUIJIMHBI 10 pa3aejaM (Temam)

Pazoenwvt kypca

1.BBenenue. Kuakokpucraminueckoe cocTostHue BemectBa. CTPyKTypa M KIacCHU(pHUKAIHS

KUIKHUX KPUCTAJJIOB.
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2. OEeHOMEHOJIOTHYECKHUE TEOPUH KUAKUX KpUcTauioB. Teopust yrnpyroctd. MUKpockonudeckast

teopusi Maiiepa-3ayre.

8.
9.

10.
11.

12.

w

. JlebexTsl B )KUIKUX KpHUCTaAIIIaX.

. Opuenranuonnsie 3¢ dextsr B KK:

. AnsIIeKTpUYecKue CBOMCTBA

. HeyCTOMYMBOCTH B 2JIEKTPUYECKUX TOJIAX.

. Ontuyeckue u ekTpoonTuyeckue ceorcrna KK.
. @a30BbIE NEPEXObl

. JImotponnsie KK. Jluckornueckue KK

10. JKuaKOKpPUCTAUINYECKUE TIOJTUMEPBI.

11. ®usnueckue meToanl uccienopanusa KK

12. IIpumeHeHue )KUIKUX KPUCTAILIOB.

O© 00 N o O b~

Kpamkoe codepicanue pazodenos
Benenue. XXuakokpucraminyeckoe COCTOSIHUE BeLIeCTBa. Te€pPMOTPOIIHBIE U JIMOTPOIIHBIE JKUKHE
kpuctaybsl (OKK). Kiaccupukanust TepMOTPOINHBIX KMAKMX KpUCTaUIOB. MX wmaeHTudukanus.
Ocob6ennoctu MonekyisipHoit cTpykTypbl JKK. Toueunas cuMMeTpus >KMIKHX KpPUCTAJUIOB.
Craructuueckast cHiMMETpHs. MeXMOJIEKYISIPHbIE CUIIBI.
DeHOMEHOJIOTHYECKHE TEOPUN KUJKUX KPUCTAJUIOB (TEOpHsl pOEB U TeOpUs KOHTHHYyyMa). Teopus
ynpyroctd. TeH3opHbli mapamerp mnopsiika. OcHOBHble ypaBHeHus ruapoanHamuku JKK.
CratucTuyeckas TEOpPUM YIOPAJAOYEHHs B HeMmaTukax: npubmikenue OHcarepa, TeopHs
camocoriacoBaHHoro noiust Mailepa-3ayne. Ilpumenenue teopun Maiiepa-3ayne sl ONMCAHUS
xoJectepuyeckux u cmexkrndeckux XKK.
Hedexter B KK: knaccuduxaius: TodyeyHble, TUCKIUHAIMM, CTEHKH, KOH(OKaIbHBIE TOMEHBHI.
Ocob6enHoctu neekToB B paznuyHbix THnax KK.
Opuenrannonssle 3¢ ¢extsl B XKK: BIusHUE ONMOPHBIX MOBEpXHOCTEH. TBUCT-CTpyKTYypa. BiusHue
MarHMTHOTO U JIEKTPUYECKOTO Nosiel. TeH30pHOE ONMCaHNe MATHUTHBIX U DJIEKTPUYECKUX CBOMCTB.
[Tepexon @penepukca, CTallmOHAPHBIN ciiydaid, nuHaMmuka dppexra Openepukca.. Bausiaue reuenus.
Judnexktpuueckue cBoicTBa: JlMdneKTpuueckas MIIPOHULAEMOCTh U DIIEKTPONPOBOIHOCTD
dnekcoaniekTpuueckuit 3QhexT. CerHeTodIEKTPUIECTBO.
HeycroitunBocTH B anekTpuueckux noisx. JJomenst Kanycruna-Bunbsamca, meBpoHHas CTpyKTypa B
HemaTHkax. Kputudeckoe mose u ero 3aBUCUMOCTh OT 4acTOThl. HeycToH4YMBOCTH B XOJIECTEpUKAX U
CMEKTHKaX.
Ontuueckue u anekrpoontuyeckue ceoicta XKK. OprueHTaloHHbIE 3JIEKTPOONTHYECKHE I PEKTHI:
S-apdexr, B-apdexr, T-apdexr, obpatabiii T-3ddext.  DnekTporuapoaMHaMUYEcKas
HeyctounBocTh B Hematuueckux KK, Jlunammueckoe paccesaue cBeta (IPC). OcobGennocTn
aneKTpoonTuieckux 3¢ dexros B xonecrepudeckux u cmektruueckux XK, adpdexr APC ¢ namsrsio.
®da30BbIe epexo/bl: (Ha30BbIi Mepexo]] HeMaTUK — U30TPOIHAs )KUJIKOCTh, CMEKTUK A — HEMATHUK.
MeTto1b1 uCClIENOBaHMS KUAKUX KPUCTAILIOB.
JInorponusie XKK: knaccupukanus, cTpykrypa. JIucKkoTHUECKHE )KUKUE KPUCTAILIbI
Kunkokpucraminyeckue MOJIMMEphl: CTPOEHUE, 0COOEHHOCTH, CBS3aHHbBIE C HAJTMYMEM OCHOBHOM
[[ENTU MaKpOMOJIEKYJIbI, CBOWCTBA.
OcHOBHBIE 0071aCTH IPUMEHEHUS KUJKHX KPUCTAILIOB.

5. O6pa3oBare/ibHbIE TEXHOJIOTHH
OcCHOBHBIE TEXHOJIOTUU: MOIYJIBHOTO OOy4YeHUs, MPOOIEMHOTO OOYYEHHUs, TEXHOJIOTUSI BHIOODA,

UH()OPMAIIMOHHO-KOMMYHHUKAI[HOHHBIE.
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Bce coneprkanue cocTOUT U3 IBEHAUATH MOAYJIEH, Ka)XAbli U3 KOTOPHIX BKIIIOUAET B ce0sl JICKIIUU
U TIPaKTHYECKHUE 3aHATHUS, 3aJJaHHs U1 CAMOCTOSTENIbHOW PabOThI, 331aHUE T10 TTOATOTOBKE JIOKJIAIA.

OcHOBOW €aMOCTOSTEIbHON JEATEIILHOCTH SBJSIETCS MPEXKAE BCEro JOMAIIHSS MOJATOTOBKAa K
NPaKTUYECKUM 3aHATUAM U 00pabOTKa pe3yabTaToB Ja00paTOPHOTO IKCIIEPUMEHTA, a TAKXKE MOJTOTOBKA
JOKJIaja 1Mo OJHOW M3 BbIOpaHHBIX TeM. CTyaeHTaMm IpeAoCTaBiIsieTCs BBHIOOP TEMaTHKU M XapakTepa
BBITNIOJTHEHMSI IPOEKTA.

H3ydeHue Kypca CTpOUTCA MO CIEAYIOIIEH CTpaTeruu: CTYACHTHI MOCEIIAI0T BCE ayAUTOpPHbBIE
3aHATHUS (JIEKUUU, MPAKTUYECKUE), BBINOJIHSAIOT BCE TEKYyLIME JOMAIIHME 3ajaHus, padoTaioT Haj
JOKJIAJIOM I0J1 PYKOBOJACTBOM IIPENOAaBaTessl 4epe3 OUHbIe KOHCYIbTAluU

[Tpu npoBeeHNH MPAKTUYECKUX 3aHATUIN UCIIOJIb3YIOTCS CIEAYIOIIME METO/IbL: FpyNIoBas padora.

6. YuedHO-MeTOIMYECKOE O0fecTeyeHre CAMOCTOSITeIbHOI PadoThI 00y4YalomuXxcst

CamocTtosrenbHas paboTa CTyeHTa MPEIOoaraer:
1. moaroroBka K TMPAKTUYECKUM 3aHATHSIM, 0OpaboTka pe3ynbTaToB J1abOpaTOPHOTO
AKCIEpUMEHTA (YUeOHO-METOIUUECKUE Pa3padOTKU MPAKTUICCKUX 3aHSATHI BBITAIOTCS
B DJIGKTPOHHOM BHJIC Ka)X/JIOMy CTYJCHTY, a TaK)Ke €CThb B CBOOOJHOM JOCTYyIIC B
aeKTpoHHOU OnOmmoTteke UBI'Y);
2. TOATOTOBKA CAMOCTOSITEIILHOTO JIOKJIa/Ia IO OJHOH M3 MPEIaraéMbIX TEM,

7. XapakTepucTHKAa OLEHOYHbIX CPEACTB JJIA TEKYUIero KOHTPOJIsi YCIeBAeMOCTH W
NMPOMEKYTOYHOH aTTecTAMU 00Y4AI0IIUXCS N0 TUCIUIIHHE

Otuer no npakTudeckoiil padore npeanonaracT opopmiIeHUE BHIITOJIHEHHOW BO BpEMsI 3aHATUS U
MOJIHOCTBIO PACCUUTAHHOM MPAKTUYECKOW pabOThl C OKOHUATEIbHBIMU PE3yIbTaTaMU B BHJIE TPAPHUKOB,
TaOJUIl U PAaCCUMTAHHBIX BEIMYUH, a TAKXKe TEOPETUYECKHH OTYET MO BOIPOCAM, KOTOpBIE JAIOTCS K
K101 J1abopaTopHOM paboTe JyIsl TOMaITHEN TTOATOTOBKH.

3ayeT MPOBOAUTCS B NHUCbMEHHOW (opMe Mo BompocaM, 3apaHee AAHHBIM CTYyJEHTaM JJis
JIOMAITHEH MOATrOTOBKH, KOTOPbIE OXBAaThIBAIOT BCE Pa3/ieiibl H3YYEHHOI'O Kypca.

OneHka «He 3a4TE€HO» CTaBUTCS NPU YCIOBUU HEBBINOJIHEHHUS Ja0OpaTOPHOTO IMpaKTHKyMmMa U
YaCTUYHBIX OTBETOB Ha JIBa BONPOCA 3a4€THOr0 OujeTa.

OrneHka «3a4T€HO» CTABUTCS MPU YCIOBHUHU BBIMOJHEHUS J1a0OPaTOPHOTO MPAKTHKyMa M MOJHBIX
OTBETOB Ha JIBa BOIIPOCA 3a4€THOI0 OMJIETa.

8. YueOHO-MeTOIMUECKOE H HH(POPMAIIMOHHOE 0O0ecTeueHrue TUCIUTLTHHBI

OcHoBHas yueOHas TUTepaTypa:
1. Crip0Oy, C.A. OCHOBBI TEPMOAMHAMUKH KUAKUX KPUCTALIOB : yaeOHoe mocodue / C. A. CripOy ;
WBan. roc. yu-t .— WBanoso : UBI'Y, 2009 .— 90 ¢ .— ISBN 978-5-7807-0737-0
2. Vcnexu B M3YYEHHH JKUAKOKPHCTAUIMYECKUX martepuanoB / MBan. roc. yH-T; noa pea. H. B.
VYconbeuesoii .— MBanoso : UBI'Y, 2007 .— 100 ¢ .— ISBN 5-7807-0655-7
3. XKunkue kpuCTaUIBI | TUCKOTHYECKHE Me30oreHbl / MiBaH. roc. yH-T; MO pell. TOKT. XMM. HayK, Mpod.
H. B. Yconsuepoii .— MBanoso : UB['Y, 2004 — 545 ¢. — ISBN 5-7807-0458-9

4. Ycombiena, H.B. XXunkue xpuctayibl | JHOTPONHBIA Me3oMopdusm : yueOHOoe mocooue / H. B.
VYcomeuesa ; UBan. roc. yH-T .— MBanoso : UB['Y, 2011 .— 315 ¢ : min .— ISBN 978-5-7807-0857- 5
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5. Axomosa, O.b. J/luckoTrueckre ME30reHbI . OT MOHOMEPOB K mojaumepaMm u aeuapumepam / O. B.
AxormoBa, H. B. Yconsnesa ; UBan. roc. yu-T .— HMBanoso : MBI'Y, 2010 .— 106 ¢ : un .— ISBN
978-5-7807-0885-8

6. ®enopos, M.C. Kunkokpucraimnieckne Matepuaisl : yaebHoe nmocodue / M. C. denopos ; Upan.
roc. yH-T .— WBanoso : UB['Y, 2018 .— 117 ¢ : un .— lleyaTHas Bepcus JIEKTPOHHOTO M3AaHUSA
W3nanue Ha ap. Hocutene: JKUIKOKpHUCTAIUIMYECKHE MaTepHalibl [DIeKTPOHHBIN pecypce] : ydeOHoe
nocobue / M. C. denopos ; Mean. roc. yu-t .— Mpanoso : UB'Y, 2018 .— 117 ¢ : un .— ISBN 978-
5-7807-1286-5.

7. @dusznueckwe CBOWCTBA KUJKUX KPUCTALIOB : METOAMYECKHE YKa3aHHs K Ja0OpaTOpPHOMY
OPaKTUKyMy : JUId CTYIOCHTOB (usmueckoro ¢akynpTera cnenuaiu3amuu "dusmdeckoe
marepuanoBeacuue”. Pabotsr 1-6 / MBan. roc. yu-T ; coct. H. B. Kanenenkosa .— MBanoso : UBI'Y,
2012 — 60 c : wn .— IlevarHas Bepcus SJEKTPOHHOTO W3naHusl3maHue Ha Jp. HOCHUTENE:
DusnvecKue CBOMCTBA KUIKUX KPUCTAIOB [ DIEKTPOHHBIN pecype] : .— MBanoBo : , 2012 —c¢. —
ISBN

JononuurenpHas yueOHas TuTeparypa:
1. A.C.Conun. Beenenue B pusuky xuakux kpucramwioB. M.: Hayka. 1983.

2. JL.M.bmunos Xunkue kpucramisl. CTpykTypa u cBoiictBa. M.: Kamkubiid tom «JIubpokomy», 2013.
480 c.

3. IL Je Xen. ®usuka xunkux kpucramio. M.: Mup.1977.

4. W.I''Yuctakos. XKXuakue kpuctamasl. M.: Hayka. 1966.

5. T.Bbpayn, [Ix.Yonken. XXuakue KpuCTaJLIbl U OMOIOTHIECKUE CTPYKTYpEI. M.: Mup. 1982

6. Xunakokpucrammuaeckue nomumepsl. [Tog pex. H.A.ITnars. M.: Xumus. 1988

7. JL.M.bnuHOB. DJE€KTPO M MArHUTOOIITHKA KUAKHUX KpuctamuioB. M.: Hayka. 1978.

8. A.JIlLKamyctuH. DIEKTpPOONTHYECKHE U aKyCTUYECKHE CBOWCTBA IJKUAKHX KpPUCTAUIOB. M.:

Hayka.1973.
9. H.A.Ilnarts, B.IL.IIuGaes. 'peOHeoOpa3Hble HOAMMEpPHI U )KUKUE KpUcTaibl. M.: Xumus. 1980
10. C.M.ApakensH, FO.C.Ynnuarapsia. HenmHeliHas onTuka )UIKUX KpuctauioB. M.: Hayka. 1984.
HNudopMalMoHHO-CIpaBOYHbIE  CHUCTEMbl H(WIM) MpodeccHoHadbHble 0a3bl JaHHBIX MpPU
peanu3aniy JUCIUTUIMHBI HE HCTIOB3YIOTCS.

Pecypcbl nHpOpMamoHHO-TENEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»:

Cucrema 5SIeKTPOHHOM MOJIEPXKKM  oOpas3oBaTenbHOro mpomecca «Moil  yHUBEpCHTET»
https://uni.ivanovo.ac.ru

[TpodeccnonanbHbie 6a3bl JaHHBIX U HH(OPMAIIMOHHO-CIIPABOYHbIE CUCTEMBI:

OBbC «YHuBepcureTckas Ondauorexa ommain» Www.biblioclub.ru;
http:/lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka

Onekrponnas oubmmorexa UBI'Y http://lib.ivanovo.ac.ru/index.php/polnotekstovye-
resursy/elibnew

Onexkrponnsiii karanor Hb UBI'Y  http://lib.ivanovo.ac.ru/index.php/ek

[Iporpammuoe obGecrnedeHue: omepanuoHHas cucremMa Microsoft Windows, makeTr oducHBIX
nporpamMm Microsoft Office u(umm) LibreOffice, unrepuer-6payzep Microsoft Edge m(unu) Yandex
Browser.

9. MaTepuajbHO-TeXHHYECKOE 0O0ecnedeHue TUCIIUTITHHBI (MOTYJI51)

Y4eOHble ayJUTOpUU:

- JUIS TIPOBEACHHUS 3aHATUH JIGKLIMOHHOTO THUIA C KOMILJIEKTOM CHEIMaIM3HMPOBAHHON Yy4eOHOMH
MeOenu W TEeXHMYECKHMH CpeICTBaMU OOYy4eHMs, CIHyKallUMH JJs [peloCTaBlIeHUsl ydeOHOM
uHpopManuu OOJIBIION ayIUTOPHH;

- a8 TPOBEACHMS 3aHATHUM CEMUHAPCKOIO THUIMA, KOHCYJbTAllMM, TEKYIIEro KOHTPOJIS H
POMEXYTOYHOU aTTECTAIlMU C KOMIUIEKTOM CIIEIMATN3UPOBAHHON yueOHOI MeOenu U TEXHUYECKUMU


http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B16052%2BRU%5CIvSU%5Celib%5C3333%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B16052%2BRU%5CIvSU%5Celib%5C3333%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B16052%2BRU%5CIvSU%5Celib%5C3333%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B16052%2BRU%5CIvSU%5Celib%5C3333%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B20354%2BRU%5CIvSU%5Celib%5C846%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B20354%2BRU%5CIvSU%5Celib%5C846%5B1%2C12%5D%2Brus
http://lib.ivanovo.ac.ru/cgi-bin/zgate?follow%2B20354%2BRU%5CIvSU%5Celib%5C846%5B1%2C12%5D%2Brus
https://uni.ivanovo.ac.ru/
https://uni.ivanovo.ac.ru/
http://www.biblioclub.ru/
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/ebs-universitetskaya-biblioteka
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/polnotekstovye-resursy/elibnew
http://lib.ivanovo.ac.ru/index.php/ek
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CpEJICTBAMU O0YYCHUS;

- yuebHas nabopatopuma GU3NKM XKUAKUX KPUCTANNOB.

[Tomemenue UIsi CaMOCTOSITENILHOM pabOThI, OCHAIIEHHOE KOMIUICKTOM CIICHHUATH3UPOBAHHOM
yueOHOM MeOeIH, KOMITBIOTEPHOW TEXHHKOW C BO3MOYKHOCTBIO MOIKIIOYCHUS K ceTH «HTepHeT» u
obecnieuenuem nocrymna B UOC.

JleMOHCTpalMOHHOE 00OpYyIOBaHUE M yYCOHO-HATJISAHBIC MOCOOWS I 3aHATHH JICKIIMOHHOIO
THUTIA, 00ECIICUNBAIOIIUE TEMATUICCKUE WILTFOCTPALIAN: NPe3eHMAyuU no U3yyaemvlm memam

ABTOp(bI1) padoueii MporpaMMbI AMCUUILVIMHBI: TOLUEHT, KaHA.(hu3.-Mat. HayK, AomeHT [lamkoBa
T.B.
[TporpamMma paccMOTpeHa U yTBEpIKIeHa Ha 3aceiannu Kadeapsl QyHaaMeHTaTbHOM (PU3UKHY 1
HaHOTeXHOJOorui « 28 » aBrycra 2024 r., mpotokon Ne 1

[Tporpamma oOHOBIIEHA
npotokon 3acenanus kageapsr Ne 1 ot « 28 » aBrycra 2025 1.

CornacoBaHo:
PykoBoautens OI1 JI.. MuneeB



