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Mporpamma omcuunnmHbl "CummeTtpus kpuctannos"; 011800.62 Pannoduanka; TexHuk-npoekTuposwmk Mapmcos M.A.

Mporpammy oucumnnuHbl paspabotan(a)(n) TexHuk-npoekTupowmuk Mapncos M.A. HAJ1 marHuTHoA
pPagnoCcneKkTpPOCKoNUN N KBaHTOBOM anekTpoHuky M. C.A. AnbTwynepa Kadenpa KBaHTOBOM
9NEKTPOHUKM 1 paanocnekTpockonuu , Mikhail.Marisov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHMsa gucumnanHbl (Mogyns) "CuMMeTpums KpucTannos" SBnseTcs n3yyvyeHme
3aKOHOMEPHOCTEN CBOMCTB 06 bEKTOB, 06LWMEe 3aKOHOMEPHOCTM, CBA3bIBAOLIME CUMMETPUIO U
CBOICTBA KPUCTANNOB, NONyYeHNE 3HAHUA 06 OCHOBHbIX METOAAX OMUCAHWUS KPUCTaNNINYECKUX
CTPYKTYpP, KPUCTANNTIOXMMUYECKNX 3aKOHOMEPHOCTSAX CTPOEHNS KPUCTANIOB, NPaKTUY4EeCKMUX HaBbIKOB
NCMONb30BaHUSA OaHHbIX O CUMMETPUX KPUCTaNNoB.

2. MecTO AMCUMUNNNHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbLHOro o6pa3oBaHus

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.B.6 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpamMmbl 011800.62 Paanodursnka n 0THOCUTCS K AUCUMMIMHAM MO BbIOOpPY.
OcBauBaetcs Ha 3 kypce, 6 ceMecTp.

OucumnnnHa "CruMmeTpus Kpuctannos" 0THOCUTCS K NpodpeccroHanbHOMy uunkny. OHa uMeeT Kak
PyHOaMeHTanbHoe, Tak 1 NPUKNaaHoe 3HaYeHNE B CUCTEME paanon3nyeckoro 0bpasoBaHms.

oTa gMcumnnmHa ces3aHa co cneayowmnMm gncumnninHamMm: onTuka, MarHUTHbIN pe30HaHC, pOoCT
KpucTtannos, MatepuanoseneHue, kpucrtannorpagus.

OcBoeHue aoncumnauHbl "CuMMeTpus Kpuctannos" Heobxoaumo Afsi TEOPETUYECKONR 1
npakTUyeckon NoLAroToOBKM NO APYrumMu OUCLUNINHAM: OCHOBbI TEOPUN ONTUYECKUX CNEKTPOB U
CNEeKTPOB MarHNTHOrO pe3oHaHca, pmsnka KOHLEHCUPOBAHHbIX Cpea.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (QOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:

Pacwudcpposka
npuobpeTtaemor KOMNETeHLUN

CNocOBHOCTBIO MCMOMIb30BaTh 6a30Bble TEOPETUYECKNE 3HAHMSA
nK-1 (B TOM YMcne No OMcuMnaInHam Npogounmnaaummn) ons pelweHns
npogoeccmnoHanbHbIX 3a4ay;

CcNoCOBHOCTbIO NMPUMEHATb Ha NPakTuke 6a3oBble

LLndop komMneTeHLUH

k-2 npogoeccnoHanbHble HaBblKN

MNK-3 CNOCOBHOCTBLIO MOHUMATb NPUHLMMLI PaboTbl 1 METOAbI
(npodbeccmoHanbHble aKcnnyarauun CoOBpeMEHHOM paanodnekTPOHHON U ONTUYECKON
KOMMeTeHuun) annapaTtypbl 1 060pynoBaHMSI.

oK- 3 CNOCOBHOCTLIO K MOCTAHOBKE LLenu 1 BbIOOpyY nyTel ee

OOCTUXEHNS, HACTOMYMBOCTb B JOCTUXEHUN LEeNn

CNocOBHOCTLIO K 0BNadeHunto 6a3oBbiMM 3HAHNSIMK B obnacTu
oK- 8 MareMaTukn N eCTeCTBEHHbIX HayK, UX UCMOMb30BaHUIO B
npogpeccnoHanbHOM OeATenbHOCTU

CMOCOBHOCTBLIO CaMOCTOATENbHO NPUObpeTaTh HOBbIE 3HAHNS,
ok-10 NCNonb3ys COBPEMEHHbIE 0bpa3oBaTebHbIE U
NHJOOPMAaLIMOHHbIE TEXHONOrNK

CMOCOBHOCTBIO K NPaBUNbHOMY UCMONb30BaHUIO 06LEeHay4YHOR 1
cneumnanbHO TEPMUHONOrUMK

oK-12

B pesynbtate 0CBOEHUS ONCUMMNUHBI CTYOEHT:
1. DONXeH 3HaThb:
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MEeTOoAbl ONMcaHNsl KPUCTANIMYECKMX MHOTOrPaHHUKOB 1 KpUCTanorpadoniyeckmux CTpykKTyp, BKIoYas
onpeaeneHne TO4YEYHbIX U NMPOCTPAHCTBEHHbIX FPYMNM CUMMETPUN

2. DONIXEH yMeTb:
CTPOUTb NPOEKLNN peanbHbIX KPUCTaANNNYECKUX CTPYKTYP, UCNONb3Ys NuTepaTtypHble AaHHbIe
3. [ONXeH BnaneTb:

3HaHMSIMM 06 OCHOBHbIX KPUCTaNNOXMMUYECKINX 3aKOHOMEPHOCTSIX 1 X CBSA3W CO CTPYKTYPOIA
Kpuctanna

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:
CTPOUTb MPOEKLMUN peanbHbIX KPUCTAIMYECKNX CTPYKTYP, MCNONb3YS NUTepaTypHble faHHbIE

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLUMNANHBI COCTaBNSET 3 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONSA AUCLMMINHBI 9K3aMeH B 6 cemecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., nTorosasi popma KoHTpons - B 50 6annos. MuHuManbHoe KONM4YecTBo Onst [onycka K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yO0B.);

54 6anna n MeHee - "HeynOBNEeTBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHomn paboTtbl No gucuunnmHe/ MOAynto
TemaTnyeckuu nnaH gucUUNAUHbI/MOAYNS

Buabl v yachbl
ayAuTOpHOM paborThbl,
Hepnens WX TPy A0EMKOCTb Tekywue copmbl
cemecTpa (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUSA paborbl

Paspnen
N AucumnnuHbl/ CemecTp
Monayns

Nekuun

Tema 1. Jlekunsa 1
BeeneHue. [NoHaTHe
cummeTpus Ponb

" |cMuMMeTpun B npupoae,
Hayke N TEXHUKE.
Kpuctannorpadgus

Tema 2. Jlekumns 2
Onpepenexve

2. |[aNemMeHToB CUMMETPUK 6 2 1 0 1
KpucTtannmyeckmx
MHOrOrpaHHNKOB

Tema 3. Jlekuns 3
KoopauHaTtHble

3. |lcucteMbl ons onucaHus 6 3 1 0 1
KpUCTanInyeckumx
MHOrOrpaHHNKOB.

Tema 4. Ilekuuns 4
MeToabl NOCTPOEHUS
NPOoeKLnn YCTHbIA OnNpocC
4.
KpUCTannm4eckunx 6 4 1 0 1
MHOrOrpaHHUKOB U NX
9NEMEHTOB CMMMETPUN

YCTHbI OnNpocC

YCTHbI ONpocC
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 5. Ilekuns 5
OnpegneneHune knaccos
CUMMETPUN (TOYEYHbIX
rpynn CUMMETPUN).

YCTHbI Onpoc

Tema 6. Jlekuns 6

. |O603HayeHmne knaccos

CMMMETPUM

YCTHbI ONpOC

Tema 7. lekunsa 7
MeTtoapl
NHOVUMPOBAHUS rpaHen
n pebep
KpUCTanIn4eckmx
MHOrOrpaHHUKOB

YCTHbI Onpoc

Tema 8. Jlekuns 8
[MpocTble GopMbI 1

. |30HbI B

Kpuctannnyeckumx
MHOrorpaHHuKax

KOHTPONbHas
paboTta
YCTHbI ONpOC

Tema 9. Jlekuma 9
Onucanune

. |[anemMeHTapHon a4enkun

KpWCTanan4yeckom
CTPYKTYpbl.

YCTHbI Onpoc

10.

Tema 10. Jlekunsa 10
Onpepenexne
TpaHCcnaunim,
MIOCKOCTEN
CKONb3S5LEero
OTPaXeHns N BUHTOBbIX
oceil CUMMeTpun B
KpucTtannax

10

YCTHbI ONpoC

11.

Tema 11. Jlekumsa 11
Pewertkn bpase.
MNpocTpaHCTBEHHbIE
rpynnbl CAMMETPUN
KpucTannn4eckom

CTPYKTYpbl.

11

YCTHbI Onpoc

12.

Tema 12. Jlekymg 12
CvMBONbI
NPOCTPaHCTBEHHbIX

rpynn.

12

YCTHbI ONpOC

13.

Tema 13. Jlekumnsa 13
[MpaBunbHbIE CUCTEMDI
Toyek. basnc
KpUCTannnyeckom

CTPYKTYpbl.

13

YCTHbI Onpoc

PernctpaumoHHbin Homep 6128314
CtpaHnua 5 ns 16.

BAE
il YHH

PHEORM,

<
B

o

KETPOHHBH
EPCHTET

AHATTAMECKAR CrCTEMA KPY



Mporpamma omcuunnmHbl "CummeTtpus kpuctannos"; 011800.62 Pannoduanka; TexHuk-npoekTuposwmk Mapmcos M.A.

Buabl n yachbl
ayauTopHOM paboThbl,

Paspen
Hepens MUX TPYAOEeMKOCTb Tekywume cpopMbl
N ‘D'"Kn"(")""mv;“b'/ Cemectp cemecTtpa (B yacax) ‘{(ompﬁmp
ay Nekumm MpakTnyecknellaboparopHbie
3aHATUA paborbl

Tema 14. Jlekumns 14

CunMBONbl aTOMHbIX
14 NaoCKOCTEN N PALOB B 6 14 1 0 1 YCTHbIV ONpoC

‘[KpucTanInyeckmx
CTPYKTypax. ATOMHbIE U
MNOHHbIE paanychbl.

Tema 15. Jlekuns 15
OnucaHne
KpUCTanm4eckmnx
CTPYKTYpP C MOMOLLbIO
15.|Teopun NNOTHENWNX 6 15 1 0 1
LWAPOBbIX YNaKOBOK,
meTton
KOOPAMHALMOHHBIX
MHOrOrpaHHUKOB.

YCTHbI ONpOC

KOHTpONbHas
paboTta
YCTHbI Onpoc

Tema 16. Jlekuns 16
16.|CTpyKTypHbIE TUMbI 6 16 1 0 1
KpucTannos.

Tema 17. Nlekuns 17

[MocTpoeHne npoekuwnia

‘(KpncTannn4eckumx

CTPYKTYP.

Tema 18. Jlekuma 18
MocTpoeHne npoekuuin

18. KpucTtannmyeckmx 6 18 1 0 1

CTPYKTYP.

Tema . NITorosas

doopma KOHTpons

NToro 18 0 18

17

9K3aMeH

4.2 CopepxaHue oUCLUNMUHbI

Tema 1. Jlekuns 1 BeepeHue. NMoHsaATMe cummeTpus Ponb cuMmeTpum B npupoae, Hayke U
TexHuke. Kpucrannorpadus

JNeKunoHHoe 3aHsitne (1 yaca(os)):

Obwee npeacTaBneHne o cummeTpun. Nprmepsbl, BCTpeYatowmecs B NpMpoae, TEXHUKE, UCKYCCTBE.
naboparopHas pabora (1 4aca(oB)):

OnpepneneHne aneMeHTOB CUMMETPUM NPELMETOB M SIBNEHUA Hanbonee 4acTo BCTPEYAIOLWNXCS B
npupone

Tema 2. Jlekuusa 2 OnpeneneHve 31€eMeHTOB CUMMETPUN KPUCTaNIMY4eCKUX MHOrOrpaHHUKOB
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

MoHATMe 06 anemeHTax cumMmeTpumn. Baanmopeiicteme aneMeHToB cumMmeTpun. Mpumepbi
CUMMETPUYHbIX KPUCTaNINYECKUX MHOrOrpaHHNKOB

naboparopHasi paborta (1 4aca(oB)):
HaxoxueHme 3/1IEMEHTOB CMMMETPUN Mouene|7| MHOrorpaHHmMKoB

Tema 3. Jlekunsa 3 KoopanHaTHble CUCTEMbI ONA ONUCaHUA KPUCTaNNIUYeCKuxX
MHOrorpaHHMKOB.

JNleKunoHHoe 3aHsitne (1 4aca(os)):
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MonspHas cuctema koopanHat. CneuunanbHasa cuctema koopanHat. CuHroHmns. CooTHOWEHNS
MeXay NonspHbIMK KOOpAUHATaMM rpaHein, CBA3aHHbIX 9NEMEHTaMN CUMMETPUN.

naboparopHas pabora (1 4aca(oB)):
HaxoxueHme NONAPHbIX KoopanHaTt rpaHe|7|, CBA3aHHbIX 3neMeHTaMn CUMMEeTPUN.

Tema 4. Ilekumns 4 MeTtoabl NOCTPOEHUS MPOEKLUA KPUCTANNINHECKMX MHOTOrpaHHUKOB U UX
3N1eMEHTOB CUMMETpUU

neKkuunoHHoe 3aHsitne (1 yaca(os)):

Cdpepunyeckas npoekums. Ctepeorpadpuyeckasn npoekums. [THomocTepeorpaduyeckas npoekums.
"THOMOHMYeckasa Npoekums.

naboparopHas pabora (1 4aca(oB)):

MocTpoeHne cTepeorpadonyeckoin MpoekLUnn aNeMeHToB CMMMeTpuKn Kyba

Tewma 5. Jlekuusa 5 OnpeneneHue KNaccCoB CUMMETPUU (TOYEYHbBIX FPYMNN CUMMETPUN).
JNeKunoHHoe 3aHsitne (1 4aca(os)):

Knacc CMMETPUN. Ob60o3Ha4YeHmne Knaccos CMMeTpun. KOOp,D,VIHaTHbIe N onaroHanbHble 3N1eMeHTbl
CMMMeEeTpPUn, X 3annCb B CUMBOJE Kilacca CMMMETPUN.

naboparopHas pabora (1 4aca(oB)):

CoctaBneHwve doopMynbl CUMMETPUN KpUCTaANINYECKNX MHOFOrpaHHUKOB. CDOpMI/IpOBaHVIe
MeXayHapoOHbIX CUMBOJIOB KNaCcCOB CUMMETPUn

Tema 6. Jlekums 6 O603Ha4eHMe KnaccoB CUMMETPUMN

neKuunoHHoe 3aHsitne (1 4aca(os)):

Mopsook hopMMPOBaHNS CMMBOMA TOYEYHOMN rpynnbl cuMmeTpun. OCHOBHbIE NpaBuna.
naboparopHas pabora (1 4aca(oB)):

MpumMepbl 0603HAYEHNSI KNACCOB CUMMETPUUN KPUCTANIMYECKUX CTPYKTYP CPELHEN U BbiCLIEA
CVIHTOHMWN.

Tema 7. Jlekums 7 MeTonbl MHOULMPOBaHUSA rpaHen U pebep KpUcTanImyeckmx
MHOrorpaHHMKoB

nekumoHHoe 3aHsitTne (1 yaca(os)):

HapaMeprl N NHOEKCbI rpaHe|7| Kpuctanna. Cumson rpaHn un pe6pa Kpuctanna. MeTonbl
onpeneneHnda cMmMBonoB rpaHe|7| " pe6ep Kpuctanna.

naboparopHas pabora (1 4aca(oB)):

Onpe,ueneHme MHOEKCOB rpaHn npum N3BeCTHbIX NHOEKCax nexawnx B Hen pe6ep. Onpe,ueneHme
MHOEKCOB pe6pa No N3BECTHbIM NMHOEKCaM nepecekarwmnxcs rpaHe|7|

Tema 8. Jlekuus 8 NMpoctbie OpMbl U 30HbI B KPUCTaANNMUYECKUX MHOrorpaHHuKax
JNeKunoHHoe 3aHsitne (1 yaca(os)):

MpocTble hopMbl B KPUCTaANNIMYECKMX MHOTrOrpaHHnkax. OnpeneneHune n obpasoBaHne Ha3BaHWiM
npocTbix chopM. Obo3HaueHe.

naboparopHas pabora (1 4aca(oB)):

Ob603Ha4YeHne COBOKYMHOCTY rpaHel 0bpasytowmx NPocTble hopPMbl Ha CTepeorpadn4eckon
npoekLuunn

Tema 9. Jlekuusa 9 OnucaHne aneMeHTapHON YK KpUCTaNIMYeCcKomn CTPYKTYpbI.
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

MpocTpaHCTBEHHAs pelleTka. dnemMeHTapHas syelika. lNMpasuna Bbibopa aneMeHTapHO S4eku.
Yucno cTpykTypHbIX eamHmu. Hucno doopMynbHbIX eaUHULL.

naboparopHas paborta (1 4aca(oB)):
OnwncaHue anemMeHTapHON s4eiikn Hambonee pacnpPoCTPaHEHHbIX KPUCTANNNYECKUX CTYPKTYP

Tema 10. Jlekuuns 10 OnpeneneHne TpaHCASALMNA, NIOCKOCTEN CKOMb3SLLLEr0 OTPaXEHUS U
BMHTOBbIX OCEen CUMMeTPpUU B Kpuctannax

nekumnoHHoe 3aHsiTne (1 yaca(os)):

TpaHCHFILl,I/IOHHbIe 3JIEMEHTbl CUMMETPUN. [MnockoCTM CKONMb3AIWEro oTpaxXeHuns. BuHTOBBIE OCHK
CMMMETPpUn
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naboparopHas pabora (1 4aca(oB)):
MpuMepbl 0eCTBUS TPAHCNSILMOHHbBIX 3IEMEHTOB CUMMETPUN

Tema 11. Jlekumnsa 11 Pewetku Bpase. NpocTpaHcTBeHHbIe rpynnbl CAMMETPUMN
KpUCTannmyeckom CTpyKTypbil.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

Buaobl peweTok bpage. [ naBHble HanpasneHNs B KpUcTannax pasHbiX CUHIOHUINA.

naboparopHas pabora (1 4aca(oB)):

Mpumepbl NPOCTPAHCTBEHHbIX FPYMNN CUMMETPUN Hanbonee WnpoKo NPUMEHSIOWMXCS KPUCTaNIoB
Tema 12. Jlekuus 12 CuMBONbI MPOCTPAHCTBEHHbIX FPYMM.

JNeKLMoHHoe 3aHsiTue (1 Haca(os)):

Mpasuna 3anucy cuMBONa NPOCTPAHCTBEHHOW rPynMbl CUMMETPUN.

naboparopHas pabora (1 yaca(oB)):

OnpepneneHns COBOKYMHOCTM 3N1EMEHTOB CUMMETPMMN 1 MX B3AUMHOMO PACMONOXEHMS MO
N3BECTHOMY CMMBOJTY NPOCTPAHCTBEHO rpynmbl CUMMETPUN

Tema 13. Jlekuusa 13 lNpaBunbHble cucTeMbl Touek. Basnc KpucTtannuyeckowm CTPyKTypbl.
nekumnoHHoe 3aHsiTne (1 yaca(os)):

MoHsaTne I'IpaBI/IJ'IbHOI7I CNCTEMbI TO4YEK. KpaTHOCTb I'IpaBI/IJ'IbHOI7| CNCTEMbI TOYEK. TeOpeMbI
B3aMMOLENCTBnA TPAHCNAUNOHHbIX 3JIEMEHTOB CUMMETPUN. baanc KpVICTaﬂﬂVI‘-IeCKOVI CTPYKTYpbI

naboparopHas pabora (1 4aca(oB)):
MpuMepbl YacTHOM 1 obLeit NpaBUIbHbIX CUCTEM TOYEK.

Tema 14. Nlekuusi 14 CUMBOJbI aTOMHbIX NJIOCKOCTEN M PSAA0B B KPUCTATMYECKUX CTPYKTYpaXx.
ATOMHbIE U UOHHbIE PaaunyChl.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

MoHsITUEe aTOMHOro 1 MOHHOro paauycos. KoopanHaumoHHoe Yncno. Cesasb KoopanHauMOHHbIX
MHOFOrPaHHUKOB C MOHHbIMK paanycamMm MOHOB

naboparopHas pabora (1 4aca(oB)):
OnpepneneHne KOOPAVHALUMOHHOTO OKPYXEHMS MOHOB Pa3nnUYHOro TUna B KpUcTannax nepoBCKUTa.

Tewma 15. Jlekuus 15 OnucaHue KpuctaninyecKnx CTPYKTyp ¢ NOMOLLLbIO TEOPUU NNOTHEULLNX
LLIapoBbIX yNaKkoBOK, MeToA, KOOpANHALMOHHbLIX MHOrOrpaHHUKOB.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

MnoTHelwas waposas ynakoska. Buabl nnoTHEWMX WapoBbIxX yNnakoBoK. Buapl n pasmepbl nycToT B
NNOTHEMWNX WAPOBbIX YNaKOBKaxX

naboparopHasi pabora (1 yaca(oB)):

OnpepneneHne Tuna NIOTHENWNX WAPOBbIX YNAKOBOK M XapakTepa 3anofiHEHUS NyCTOT B CTPYKTYP
LWWMPOKO MCMONb3YEMbIX MUHEPANOB.

Tema 16. Jlekuus 16 CTpyKTypHble TUMbl KPUCTaNNOB.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

[MoHsTHe cTpyKTYypHOro tnna. 3omopdgounsm. Teepabie pacTBopbl
naboparopHas pabora (1 4aca(oB)):

OnucaHvne 0CHOBHbIX CTPYKTYPHbIX TUMOB

Tema 17. INlexkuus 17 NMocTpoeHue NpoOeKLMn KPUCTANININYECKUX CTPYKTYP.
neKuunoHHoe 3aHsitne (1 yaca(os)):

ANropvTMbl NOCTPOEHNS NPOEKLIMIA KPUCTANIMYECKMX CTPYKTYp. PekomeHaaunn
naboparopHasi paborta (1 4aca(oB)):

MocTpoeHne NpPoeKUUn KpUCTanIM4eckon cTpykTypbl donooputa. O6o3Ha4YeHe aNeMeHToB
CYIMMETPUM Ha NPOEKLNN.

Tewma 18. Jlekuus 18 NMNocTpoeHue NpoeKkLMn KpUctanindyeckmx CTpykTyp.
nekumoHHoe 3aHsitTne (1 yaca(os)):
ANropuTMbl NOCTPOEHMSA NPOEKLNA KpUCTaNINYeckux cTpykTyp. PekomeHoaunm
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naboparopHas pabora (1 4aca(oB)):
MocTpoeHne NPoeKUnn KpUCTaNINYeckon CTpykTypbl anMasa. Obo3HaYeHNE 3N1EMEHTOB CUMMETPMUM

Ha npoexkuunn.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
Pasnen Cemect Hepens | camoctositensHon [TpymoeMKoCTb g‘:ﬂ%’g::;;?:;gzgz
AucumnnuHbl I:’cemeCTpa pabortbl (B yacax) 260TbI
CTYOEeHTOB P
Tema 2. Jlekuns 2
Onpepenenve
. |aNeMeHTOB CUMMETPUN 6 2 ”gﬁ_lrg';OBoKr? I(()c 2 YCTHbI Onpoc
KpuCTaninyeckmnx y y onpocy
MHOrorpaHH1KoB
Tema 3. Jlekuns 3
KoopaunHaTtHble
noaroToBka K -
. |cncrtembl onsg onucaHuns 6 3 nggMO or? oc 2 YCTHbI onpoc
KpUCTanInm4eckmnx y y onpocy
MHOrOrpaHHNKOB.
Tema 4. Jlekuns 4
MeTonbl NoCTpoeHUs
NpPOoeKLUnin 4 noaroToBska K -
" [KpucTanInyeckumx 6 YCTHOMY Oonpocy 2 yeTHbI onpoc
MHOIOrpPaHHUKOB N NX
3NEeMEHTOB CUMMETPUU
Tema 5. Jlekuns 5
OnpepeneHune knaccos noarotoBka K o
" |ICUMMETPUM (TOYEYHbIX 6 5 YCTHOMY Onpocy 2 yCTHBI onpoc
rpyrnn CUMMETpUN).
Tema 6. Jlekums 6
noaroToBka K o
. |O6o3HayeHune knaccoB 6 6 S}HHSMO 0{? oc 3 YCTHbI onpoc
CYMMETPpUn y y onpocy
Tema 7. Jlekunsa 7
MeTtonpl
WHOUUNPOBAHNS rpaHen 6 2 |noaroToska K -
: THbI On
n pebep YCTHOMY onpocy 3 ye onpoc
KpUCTanInM4eckmnx
MHOrOrpaHHNKOB
Tema 8. Jlekums 8 NOAroToBka K KOHTPONbHAs
[MpocTble dopMbl 1 KOHTPOJIbHOW 1 pa6ora
. |30HbI B 6 8 |pabote
Kpuctaninyeckumx noaroToBka K o
MHOrOrpaHH1Kax YCTHOMY OMpOCy 2 YCTHbIV ONpoc
Tema 9. Jlekums 9
OnucaHne
. |anemMeHTapHoOn a4Yenku 6 9 ”gf;g;OBoKr? I(()c 3 YCTHbI Onpoc
KpuCTaninyeckom y y onipocy
CTPYKTYpbl.
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Buabi
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHoOM [TpynOEMKOCTb| b
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebrlleou
CTYL,EHTOB P
Tema 10. Nlekuma 10
Onpepenexve
TpaHcnauunm,
NI0OCKOCTEN noAaroToBka K -
10. CKONb34Lero 6 10 YCTHOMY Onpocy 3 yCTHEI ONpoC
OTPaXeHus N BUHTOBbIX
ocell CUMMeTpun B
KpucTannax
Tema 11. Jlekumns 11
PeweTtkn bpase.
[MpocTpaHCTBEHHbIE noaroToBka K o
. rpynnbl CUMMETPUN 6 1 YCTHOMY Onpocy 2 yCTHBI ONpoC
KpucTanimyeckom
CTPYKTYpbI.
Tema 12. Nlekumna 12
Cumaonsbl noarotoeka K -
12. NPOCTPAaHCTBEHHbIX 6 12 YCTHOMY Onpocy 3 yCTHEI ONpoC
rpynn.
Tema 13. Jlekumsa 13
[MpaBnnbHbIE CUCTEMDI
13.[Touek. basuc 6 13 ngf.ngOB;ﬁp'é c 2 YCTHbIA ONpOC
Kpuctannmyeckom y y y
CTPYKTYpbI.
Tema 14. Nlekuunsa 14
CuMBONbI aTOMHbIX
NnnoCKOCTEN 1 pPSOoB B noarotoeka K -
14. KpUCTanInyeckunx 6 14 YCTHOMY Onpocy 2 yCTHEI ONpoc
CTPYKTYpax. ATOMHbIE U
WNOHHblE paanychbl.
Tema 15. Jlekumns 15
OnuncaHue
KpUCTanInyeckumx
CTPYKTYP C MOMOLLbIO
15.|Teopun NnoTHERWNX 6 15 ngf;ghzos;na I:)c 2 YCTHbIA ONpOoC
LWapPOBbIX YNakKOBOK, y y onpocy
mMeTon
KOOPOVHALMNOHHbIX
MHOrOrpaHHUKOB.
noarotoeka K
o KOHTpONbHas
Tema 16. Nekuns 16 KOHTPONbHOW 1 paéoga
16.|CTpyKTypHbIE TUMbI 6 16 |pabote
Kpuctannos. MOAroToBKa K o
1 THbIN On
YCTHOMY Onpocy ye onpoc
Ntoro 36

5. O6pa3oBarenbHble TEXHONOMMU, BK/IOYAsA MHTEPaKTUBHblEe hopMbl 06yuYeHus
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JNleKUMOHHbIE 1 NPaKTUYECKMEe 3aHATUS NPOBOASTCS C UCMONb30BaHNEM MY/IbTUMEANAHOMO
KoMMekca, MO3BONSIOWEro HarnsaAHo nonyyatb CTyAeHTaM BCo HE0BX0AMMY0 MHGOPMALIMIO.
3aHsATUS NPOBOAATCS B MHTEPAKTMBHOM (HOPME, NMO3BOSISIOWENA CTYAEHTaM Nyyle ycBamBaTb
matepuan. B nekumsix yaeneHo 6onblioe BHUMaHWe pa3bopy KOHKPETHbIX CUTyauuii BO3MOXHbIX AJ1s
peanbHbIX KPUCTaNIMYecknx BewecTs. Kayectso obyyeHns OCTMraeTcs 3a c4eT MCNonb30BaHuUs
cnenyrowmnx goopM y4ebHon paboTbl: nekumnn (MCronb3oBaHne NPobneMHbIX cuTyaunii, pasbop
KOHKPETHbIX CUTyauuid), caMocTosiTenbHas paboTa cTyaeHTa (BbIMONHEHNE MHAVBUOYANbHbIX
LOMALWHMX 3a0aHWUI), KOHCYNbTaLMN.

Ins 6onee HarnAOHOro NPEACTaBNEHNS CTyAEHTAM Pa3nnyHbIX TUMNOB KPUCTANINYECKNX CTPYKTYP
ncnonb3yeTcs nporpammHbiv naket "Balls & Sticks
(http://www.toycrate.org/bs/download/bs_download.html)" n nHtepHet pecypc "Crystallography
Open Database (http://www.crystallography.net/)"

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCTH, NPOMEXYTOYHOMN
aTTecTauum nNo UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITeNIbHOW paboTbl CTYAEHTOB

Tema 1. Jlekuunsa 1 BeepeHue. NoHssTMe cuMMeTpnsa Ponb cuMMeTpum B Npupoae, Hayke u
TexHuke. Kpuctannorpadoums

Tema 2. Jlekuus 2 OnpepeneHne 3/IeMeHTOB CUMMETPUM KPUCTaNNIMYeCKMX MHOForpaHHUKOB
YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:
Obwee npencTasneHne o cummeTpun. MNprmepsl, BCTpeYarlwmecs B Npupoae, TEXHUKE, UCKYCCTBE.

Tema 3. llekums 3 KoopauHaTtHble CMCTEMbI A1 ONUCAHUSA KPUCTaN/IMYECKUX
MHOrOrpaHHUKOB.

yCTHbIVI onpoc , npnMepHbie BOMPOCHI:

MoHATMe 06 aneMeHTax cumMmeTpumn. BaanmopneiictBme aneMeHToB cumMmeTpun. Mpumepbi
CUMMETPUYHbIX KPUCTaNINYECKUX MHOrOrpaHHNKOB

Tema 4. Jlekumns 4 Metoabl nocTpoeHuns npoeKu,vm KpuctannnyeCknx MHOrorpaHHMKoB U Ux
9/ieMeHTOB CUMMeTpUuun

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:

Copepunyeckas npoekums. Ctepeorpadomyeckas npoekums. CTHoMocTepeorpadomyeckas Npoekums.
CTHOMOHMYeckas NPoeKUus.

Tewma 5. Jlekuusa 5 OnpeneneHue KNaccCoB CUMMETPUU (TOYEYHbBIX FPYMNN CUMMETPUN).
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

Knacc cummeTtpun. Obo3HayveHne knaccoB cummeTpun. KoopanHaTtHble U anaroHanbHble 3/1EMEHTDI
CYIMMETPWM, UX 3anncCb B CUMBONE Klacca CUMMETPUN.

Tema 6. Jlekums 6 O603Ha4eHMe Knaccos CUMMETPUM
YCTHbI OMpOC , NPUMEPHbIE BONPOCHI:
Mopsook oopMMpoBaHNS CMMBONA TOYEYHON rpynnbl cuMmeTpun. OCHOBHbIE NpaBuna.

Tema 7. lNlekums 7 Metoabl MHAMLMPOBaHUS rpaHen U pebep KpUCTaNIMYecKuxX
MHOrorpaHHMKoB

YCTHbIi ONPOC , NPUMEPHbIE BOMPOCHI:

MapameTpbl 1 MHOEKChI rpaHelt kpuctanna. Cumeon rpaHmn 1 pebpa kpuctanna. Metonbl
onpegneneHnsi CUMBONOB rpaHeit 1 pebep kpucTanna.

Tewma 8. Jlekuus 8 MNMpocTbie opMbl U 30HbI B KPUCTaNTMYECKUX MHOrorpaHHuKax
KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PermcTpaumoHHbiii Homep 6128314 ]*_‘[

9
Crtpanunua 11 n3 16. j 11} y

0,

E
H
MALME

o



Mporpamma omcuunnmHbl "CummeTtpus kpuctannos"; 011800.62 Pannoduanka; TexHuk-npoekTuposwmk Mapmcos M.A.

1. MNoHATME 06 aneMeHTax cuMMeTpumn. HaxoxoeHne aN1eMeHToB CUMMETPUN MoAeNei
MHOrorpaHHukoB 2. [lonsgpHas cuctema koopamHat. HaxoxaeHue nonspHbIX KOOPAMHAT rpaHen,
CBAA3aHHbIX 3n1eMeHTamMu cummeTpum. 3. [locTpoeHue ctepeorpaunyeckon NPoekLmMm 3NIEMEHTOB
cummeTpum kyba 4. Knacc cummetpumn. Obo3HaveHne knaccos cummeTpumn. CoctasneHne doopmynb
CYIMMETPUM KPUCTaNNNYECKMX MHOTOrpaHHNKOB. 5. MeTobl onpeneneHns CUMBONOB rpaHeit n pebep
Kpuctanna. 6. MNMpocTble popMbl B KpUCTanIM4eckmx MHororpaHHukax. OnpeneneHune n obpasosaHve
Ha3BaHWn NPocTbIX opM 7. [MpocTpaHCTBEHHAs pelweTka. dneMeHTapHas syeiika. Mpasuna Boibopa
3NIEMEHTaPHON AYENKN.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

MpocTble hopMbl B KPUCTaANNIMYECKMX MHOTrOrpaHHnkax. OnpeneneHune n obpasoBaHne Ha3BaHUiM
npocTbix cpopM. Obo3HaYeHne

Tema 9. Jlekuusa 9 OnucaHne aneMeHTapHON SYEerKN KpUCTanInyeckom CTPYKTypbl.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MNpocTpaHcTBEHHAs peleTka. dnemeHTapHas syerika. MNpasmna Bbibopa aneMeHTapHON S4YENKN.
Hncno cTpykTypHbIX eamHUL,. Ycno qoopMynbHbIX €AUHWLL.

Tema 10. Jlekumns 10 OnpeneneHne TpaHCAALMNA, NTIOCKOCTEN CKOMb3SLLLEr0 OTPaXeHUs U
BMHTOBbIX OCE CUMMeTpUN B Kpuctannax

YCTHbIA ONpOC , NPUMEPHbIE BOMPOCHI:

TpaHCNAUMOHHbIE 31EMEHTBI CUMMETPUK. [TNOCKOCTM CKONb3AWEro oTpaxeHns. BuHTosbie ocu
CYMMETPUM

Tema 11. Jlekuus 11 PeweTtku Bpase. [NpocTpaHCTBEHHbIE rpynnbl CUMMETPUMN
KpUCTanIn4eckon CTpyKTypbl.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

Buapbl peweTok bpase. [(naBHble HanNpaBneHUs B Kpuctannax pasHbiX CUHTOHWIA.

Tema 12. Nlekuus 12 CUMBOJbI MPOCTPAHCTBEHHbIX FPYIM.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOChI:

lMpaBnna 3anncu cMmBona NPOCTPAHCTBEHHOW rpynbl CUMMETPUN.

Tema 13. Jlekuusa 13 lNpaBunbHble cucTeMbl Touek. Basnc kpuctannuyeckowm CTPyKTypbl.
YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

[MoHATME npaBubHOM CUCTEMbI TOYeK. KpaTHOCTb NPaBnnbHON CUCTEMbI TOYEK. TeopeMbl
B3aMMOOENCTBUS TPAHCNSLMOHHbIX 91EMEHTOB CMMMETPUN. Basnc kpmuctannmyeckom CTpyKTypbl
Tema 14. Jlekuunsa 14 CuMBONbI aTOMHbIX NJIOCKOCTEN U PAAOB B KPUCTANINIMYECKUX CTPYKTypax.
ATOMHbIE 1 UOHHbIEe paauycChl.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

[MoHATME aTOMHOro 1 MOHHOro paaunycos. KoopanHaumoHHoe Yncno. Ceasb KoopanHaumoHHbIX
MHOIOrpPaHHWKOB C MOHHbIMW pagnycamn NOHOB

Tema 15. Jlekuus 15 OnucaHue KpUcTanamyeckmx CTPYKTyp C NOMOLLbIO TEOPUM NAOTHENLLMNX
LLApPOBbIX YNaKOBOK, METOA, KOOPAUHALLMOHHbBIX MHOTOrpaHHUKOB.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

MnoTHenwas waposas ynakoska. Buabl n10THEMWMX WapoBbixX YNakoBOK. Buabl n pasmepbl NycToT B
MNOTHENWWX WaPOBbIX YNaKoBKax

Tema 16. Jlekuus 16 CTpyKTypHble TUMNbl KPUCTaNNOB.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

1. TpaHcnaunoHHbIe anemMeHTbl cummeTpun. 2. Buabl pewetok Bpaee. ["naBHble HanpaBneHns B
Kpuctannax pasHbix CUHIOHWUA. 3. CUMBONbI NPOCTPAHCTBEHHbIX rpynn cummeTpun. [Npasuna 3anucu
CMMBONA NPOCTPAHCTBEHHOW rpynmnbl cuMMeTpun. 4. lNpasunbHas cuctema To4ek. Teopembl
B3aMMOENCTBUS TPAHCNSALUNOHHbIX 3IEMEHTOB CUMMMETPUN. 5. NTOHATUE aTOMHOIro U MOHHOIO
paguycos. KoopauHaumoHHoe 4uncno. 6. lNnoTHenwas waposas ynakoeka. Buabl nnoTHeRWmnx
wapoBblX ynakosok 7. A3omopduam. Teepabie pacTtBopbl 8. ANropnT™M NOCTPOEHUS NPOEKLNIA
KpUcTannmyeckmx CTpykTyp.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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[MoHsTHe cTpykTypHOro tuna. somopdoumsm. Teepabie pacTBopbl

Tema 17. Ilekuus 17 NMNocTpoeHue NpoeKLMin KpUCTanin4yeckmx CTpykTyp.
Tema 18. Jlekuusa 18 NocTpoeHue Npoekunn KpUctannm4yeckux CTpykryp.
Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

1. MNoHATMe 06 anemeHTax cummeTpuun. Baanmoneinctemne anemeHToB cummeTpun. MNpumeps
CUMMETPUYHbIX KPUCTaNIMYECKNX MHOTOrpaHHNKOB HaxoxaeHne sanemMeHToB CUMMETPUM Moaenem
MHOrOrpaHHNKoB

2. NMonspHasa cuctema koopanHat. CrneunanbHas cuctema koopauHat. CuHroHnsi. CooTHOWEHWS
MeX Ay NONMSAPHbIMA KOOpANHATaMu rpaHen, CBA3aHHbIX aieMeHTaMm cummeTpum (HaxoxaeHve
NONSIPHbIX KOOPANHAT rpaHei, CBA3aHHbIX dNeMeHTaMn CUMMEeTPUN.)

3. Cohepuueckasn npoekums. Ctepeorpaduyeckas npoekums. FTHomocTepeorpadgmyeckas
npoekuuns. N'HoMoHnYeckas npoekuums. (INoctpoeHne ctepeorpapunyeckon NPoeKLmm 3N1EMEHTOB
cvmMMmeTpum kyba)

4. Knacc cummetpumn. O6o3HadeHmne knaccos cummeTpumn. KoopamHaTtHble U anaroHanbHble
3NeMeHTbl CUMMETPUN, NX 3arnncb B CUMBONE Knacca cummetpun. CoctasneHune gopopmyIbl
CUMMETPUUN KPUCTaNNNYECKNX MHOrorpaHHKoB. PopMUpoBaHne MexayHapoaHblX CMUMBOSIOB
Kniaccos CUMMETPUN

5. MapameTpbl 1 MHAEKCHI rpaHelt kpuctanna. Cumeon rpanHu u pebpa kpuctanna. Metonbl
onpeneneHunsi CUMBOJIOB rpaHeit n pebep kpuctanna.

6. MpocTble OOPMbI B KPUCTANIMYECKNX MHOTOrpaHHmkax. OnpeneneHve n obpasoBaHne Ha3BaHWiA
NPOCTbIX OOPM

7. MNpocTpaHcTBEHHAas pelweTka. dneMeHTapHas syeika. Npasuna Boibopa 3n1eMeHTapHON S4enku.
Yncno cTpykTypHbIX eamHuL. H1cno goopMynbHbIX eOUHULL.

8. TpaHcnAuMOHHbIE aneMeHTbl cuMMeTpUn. MNNoCKOCTU CKONb3SLWeEro oTpaxeHus. BuHToBble ocn
cuMMeTpun

9. Buabl pewetok bpase. ['naBHble HanpasneHns B Kpuctannax pasHbiX CUHIOHWIA.

10. CMBOSbI MPOCTPAHCTBEHHbIX rpynn cuMmeTpuu. lNpasuna 3annucy cMMeona NPOCTPaHCTBEHHON
rpynmnbl CUMMETPUMN.

11. lNoHAaTe npaBunbHOR cucTeMbl ToYek. KpatHOCTb MPaBuibHOM CUCTEMbI TOYEK. TeopeMbl
B3aMMOIENCTBUSA TPAHCNALMOHHbIX 3/IEMEHTOB CMMMETpUnN. basnc kpuctannmyeckom CTpyKTypbl
12. NoHsATNe aTtoMHOro 1 noHHoro paaunycos. KoopanHaumoHHoe Yncno. Ceadb KoopanHaunoHHbIX
MHOrOrpaHHMKOB C NOHHbIMW paanycamn NOHOB

13. lNnoTHenwas waposas ynakoska. Buabl NnoTHeEMWMX WapoBbixX YyNakoBoK. Buabl n paamepsbl
NyCTOT B NJIOTHENWMNX WAPOBbIX yNakoBKax

14. lNMoHaTne cTpykTypHOro Tuna. isomopgomam. Teepable pacTsopbl
15. ANropmTt™ NOCTPOEHNS NPOEKUUIA KPUCTANNNYECKUX CTPYKTYP.

OueHou4Hble cpeacTBa A5 TEKYLWEro KOHTPOS YyCNeBaeMoCTn 1 y4ebHO-MeToanyeckoe
obecneyeHne caMoCcToATENbHOM paboTbl CTyAeHTOB (6annbl HAbUpaeMble B TEHEHUN CEMECTPA).

B TeueHune cemecTpa pesynbTUPYIOLWMM KOHTPONIEM CaMOCTOSATENBHON PaboThl SBAAIOTCS 2
KOHTPOJbHbIX paboTbl, MPOBOAMMbIE B CEPELMHE U B KOHLIE CEMECTPA.

3a npaBnnbHOE BbIMOHEHNE 3a4aHNI KaX A0/ KOHTPObHOW paboTbl CTYAEHT nonyyaeT oo 25
6annos. MakcumanbHoe KonmyecTBo 6annos HabpaHHbIX 3a CaMOCTOsTENbHYIO paboTy 50

Lns nonycka kK ak3aMeHy cTyaeHTy Heobxoammo HabpaTtb 6onee 28 6annos.
6.2 ATTectaums No UToram 0CBOEHMS OucUMnInHbl (bannbl Habvpaemble Ha 3K3aMeHe).

Ha ak3ameHe cTyaoeHT nonyyaeT 2 Bonpoca U3 npunaraeMoro cnucka (npunoxexue 1 ctp 1). 3a
OTBETbI Ha KaxX/ablil U3 BOMPOCOB OH rnony4yaeT Ao 25 6annos. Pe3ynbTupytolwas oLueHka nonyvyaeTtcs
cyMMupoBaHveM 6annos, Noy4YeHHbIX B TEHEHME CEMECTPA U Ha 3K3aMeHe.

Wtoroson peI7ITI/IHF cKnagbiBaetTCda N3 CyMmbl pe|7|T|/|Hra 3a CEMECTP N OUEHKWN, nonyquHoVI Ha
39K3aMeHe.
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7.1. OcHoBHas nuTeparypa:

1. Eropos -TucmeHko t0.K. Kpuctannorpadus n kpuctannoxmmms Mocksa. 2005. - 589c.

2. YynpyHos E.B., Xoxnos A.®., ®agnees M.A. OcHoBbl kpuctannorpadgpun. dunamatnut, 2006 - 498
C.

3. bparuHa, B. V. Kpuctannorpadpusi, MuHepanorus n oboraweHne nonesHbiX MCKonaembIx
[OnekTpoHHbI pecypc] : y4eb. nocobue / B. V. bparuHa. - KpacHosipck: Cnb. cpenep. yH-T, 2012. -
152 c. - ISBN 978-5-7638-2647-0. http://www.znanium.com/bookread.php?book=492236

4. AHunkunHa, B. . OcHoBbI kpuctannorpadun n gedekTbl KpUCTanIM4eckoro CTpoOeHns
[OnekTpoHHbI pecypc] : Mpaktukym / B. N. AHnknHa, A. C. Canaposa. - KpacHosipck : Cub. doenep.
yH-T, 2011. - 148 c. - ISBN 978-5-7638-2195-6. http://znanium.com/bookread.php?book=441367

7.2. lononHutenbHasa nuteparypa:

1. .B.Bokun. Kpuctannoxumusa. M., MI'Y, 1971

2. M.lN.lWackonbckas. Kpuctannorpadgoms. M., Beicwas wkona, 1984.

3. CoBpeMeHHas kpuctannorpadgus B 4-x Tomax nog ped. b.K.BanHwrenHa. M., Hayka, 1979

4. N.Hapau-Cabo. HeopraHuyeckas kpuctannoxmmms. bynanewT, 1969

5. T.Menkansa Oyepkn kpuctannoxmmmu. J1., Xmmms, 1974

6. N.Xapruttan, M. Xapruttan. Cummetpmsa rnasamm xummka. M., Mup, 1989

7. N.C. Xenynes. CummeTpus n ee npunoxexHus. M., Sneproatommnagat, 1983

8. H0.K.Eropos-TumeHko, I".IN. JlutenHckas, tO0.I". 3aranbckas. Kpuctannorpadgpus. M., MI'Y, 1992.
9. A.B.lLly6Hukos, B.A.Konuuk. CummeTpusi B Hayke n uckycctee. M., Hayka, 1972

10. K.M.PosuH, 3.B.I'yces. NpakTnyeckoe pykOBOACTBO NO KpUcTaniorpagomm n KpucTannoxmmnu.
MeToabl onucaHmsa kpuctaninyeckmx MHororpaHHukos. M., Metannyprus, 1982

11. K.IM.PoauH, 3.B.I'yces. NMpakTnyeckoe pykoBOACTBO MO KpUCTannorpacum n KpUCTanioxXummm.
MeTtonbl onucaHns kpuctannmyeckux cTpyktyp. M., Metannyprus, 1985

12. B.E.Haiiw. Teopusi cummeTpumn kpuctannos. EkatepuHbypr, 1998
13. B.E.Haiiw. CtpykTypa kpuctannos. EkatepuHbypr, 1998

14. X.battu, A lMNMpuHT. MnHepanoruns onga ctygeHtos. M., Mup, 2001
15. J1.K.AMuHoB. Teopus cummetpumn. KasaHb, 1998.

16. PocT kpuctannoe B pacnnaee. Kpucrannorpadgpuieckuii aHanms v akcrnepumeHt / M. L.
NMobannH. CaHkT-MeTepbypr : Hayka, 2008. 390 ¢

17. ®duanyeckas xmMms KpUCTannos ¢ gegoektamu : y4eb. nocobve ans cTyoeHTOB BY30B,
obyyatowmxcs no cned. "MuKpOanekTpoHuKa 1 TBEPAOTEN. ANEKTPOHMKA" 1 "MUKPOCHCTEM.
TEXHWKA" HanpaBneHns NoAroT. AUNAOMMP. CNeLNanncToB "ONeKTPOoHMKa N MUKPO3INEKTPOHMKA" /
B.M. CuHenbHukoB .? Mocksa : Bbicu. wk., 2005 .7 134 ¢

7.3. UHTepHeT-pecypcChbl:

Bunpoeo Paspen kpuctannorpaduvs n Kpuctanoxmmms -
http://video.yandex.ru/users/geolcom/collection/2/

JaHHble 0 cTpykType KpucTtannos B 6a3e naHHbix ?Crystallography Open Database -
http://www.crystallography.net/

Kpucrtannorpacguyeckas n kpuctannoxummyeckas basa gaHHbIx 4ns MUHEPanoB 1 UX CTPYKTYPHbIX
aHanoros - http://database.iem.ac.ru/mincryst/rus/index.php

MIY kadp. Kpucrtannorpadpum n kpuctannoxmmmu - http://cryst.geol.msu.ru/courses/
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Ypanbckuii oefiepanbHblil yHUBepcuTeT [TeomeTpudeckas kpuctannorpagous -
http://media.ls.urfu.ru/154/

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHve ancumnavHbl "CuMMeTpusi KpUctannos" npeanonaraeT UCNofb30BaHVe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMOWN yNpaBneHns, OCHaLWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHpopMaLUK, NONy4EeHNS 1 Nepenadn dNeKTPOHHbIX JOKYMEHTOB. TnoBas KoMnnekTaums
MyNbTUMEAVNIAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTOPa, aBTOMAaTU3NPOBAHHOIO
MPOEKLMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMBI, a TAKXe MHTEPAKTMBHOW TPpMOYHbI MpenonaBaTens,
BK/OYaoLWen Ta4-CKPUH MOHUTOP C AnaroHasnbio He MeHee 22 OI0MOB, NepCOoHaNbHbIn KOMMbIOTEP
(C TexHU4ecknMm xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHdpepeHL-MUKPOOoH, 6ecnpoBoaHOM MUKPOMOH, 610K ynpaeneHus 060pynoBaHNEM, UHTEPGEACHI
noakntoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenofnasaTens SBnsetcs KNo4YeBbiM
9NEMEHTOM yrnpaBneHns, 06 beANHAOWNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, N CNYXUT
MONHOLUEHHbIM paboynm MecToM npenogasartens. lNpenonasatenb MMeET BO3MOXHOCTb NIErko
yrnpaBnsiTb BCE CUCTEMOW, HE OTX0AS OT TPMOYHbI, YTO MO3BONSIET NPOBOAMTDL NEKLUMN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebrHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
oby4yarowmxcs B yooOHON 1 AOCTYNHOW ONsi HUX POPME C MPUMEHEHNEM COBPEMEHHbIX
MHTEPaKTMBHbIX CPEACTB 0Oy4eHMs, B TOM YMCne C MCNONb30BaHMEM B poLecce oby4yeHns Bcex
KopnopaTusHbIX pecypcoB. MynbTumMeguinHas ayautopums Takxke oCHaleHa WupPOoKOrnonoCHbIM
LOCTYrNOM B CE€Tb MHTEpHET. KoMnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NIMLLEH3NOHHOE NPOorpaMMHoOe obecneyeHue.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpYnHENWmnX POCCUNCKNX Y4EHbIX, PYKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Beaywmx By30B CTpaHbl, BbICOKOKBANUGULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEaNn, CAOBapu U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HANMYUN B
9NEKTPOHHO-bMbNMoTeyHom cnucteme Miaparenoctea "/laHb" , BOCTyN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst INeKTPOHHbIE BEPCUUN KHUT N30aTenbCcTBa
"laHb" 1 ppyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHON nuTtepatype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCmManbHOMY KONMMYECTBY NPOGOUIbHbBIX HanpasneHun ¢
cobnogeHneM BCeX aBTOPCKUX N CMEXHbIX NPaB.

MynbTUMeONAHBIA KOMNAEKC AN YTEHUS NEKUNA.

Mporpamma coctasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BINO 1 y4ebHbiM nnaHoM no
HanpasneHuto 011800.62 "Pagunoduanka” n npodomnio noarotoskn Gusnka MarHUTHbIX SBNEHNUN .
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