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Mporpamma omcuunnmHel "CummeTtpus kpructannos”; 03.03.03 Pagnodusrka; ctapwnii Hay4HbIli COTPYAHUK, K.H. Mapucos M.A.

Mporpammy oncuunnvHbl paspaboTan(a)(K) cTaplwmnini HayyYHbIn COTPYAHUK, K.H. Mapucos M.A. HAJ
MarHUTHOWM PagnocnekTPOCKONUM 1 KBaHTOBOW anekTpoHukm nm. C.A. AnbTwynepa Kadenpa
KBAHTOBOW 9EKTPOHMKN 1 pagnocnekTpockonuu , Mikhail.Marisov@kpfu.ru

1. LLlenu ocBoeHUs AMCLUUMIUHDI

Llenbto ocBOEHMS AncumnavHbl (Mooyns) "CMMeTpus KpUCTannoB" SBASETCA N3yyYeHne
3aKOHOMEPHOCTEW CBONCTB 06EKTOB, 06LMe 3aKOHOMEPHOCTH, CBA3bIBAIOWMNE CUMMETPUIO 1
CBOWCTBA KPUCTANNOB, NONy4YeHNEe 3HaHUA 06 OCHOBHbIX METOLAX OMUCAHMWS KPUCTaNINYECKMX
CTPYKTYP, KPUCTANNOXMMUYECKMX 3aKOHOMEPHOCTSIX CTPOEHNS KPUCTANNOB, NPAKTUYECKNX HAaBbIKOB
MCMONb30BaHNS AaHHbIX O CUMMETPUW KPUCTAOB.

2. MecTO oMcUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHoOro o6pasosaHus

JaHHas yyebHas oucumnnnHa BkntodeHa B pasgen "B1.B.OB.11 OucunnnnHel (Mogynm)" OCHOBHOW
obpasosatenbHoi nporpammbl 03.03.03 Pagnochunanka n 0THOCUTCS K AUCUUNAMHAM MO BbIOOPY.
OcBavBaeTcs Ha 3 Kypce, 6 cemecTp.

OucumnnunHa "CuMmMmeTpust KpucTannos" 0THOCMTCS K NpodpeccrmoHanbHoMy Lnkny. OHa uMmeeT Kak
byHOaMEeHTanbHoe, Tak 1 NPUKNagHoe 3HAYeHNe B CMCTEME paanodn3nyeckoro obpasoBaHus.

OTa AucumniamHa cea3aHa co cnenyowmnMm QUCUMNIMHaMN: ONTUKa, MarHUTHbIA Pe30HaHC, POCT
KpUCTannoB, MmatepuanoseneHune, kpucrannorpadpus.

OcBoeHne ancumnnnvHbl "CuMmeTpus Kpuctannos" HeobxoanuMo Ans TEOPETUYECKOW 1 NPaKTUYECKOM
NnoAroToBKM MO APYrMMM OUCLUMMIMHAM: OCHOBbI TEOPUN OMTUYECKUX CNEKTPOB M CNEKTPOB
MarHMWTHOro pe3oHaHca, hunanka KOHOEHCUPOBAHHbIX Cpen.

3. KomneteHuuu obyuatroLierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIUHDI
/mopynsi

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneayowme KOMNeTeHLUNn:

PacwmdpoBka
npuobpeTaeMon KOMNeTeHL N
CMOCOBHOCTLIO MCMO/b30BaTh 6a30Bble TEOPETUYECKNE 3HAHMSA
nK-1 (B TOM YuMcne no ancumninHam npodpunmsauun) ons peleHns
npodpeccmoHanbHbIX 3a0ay;

CMOCOBHOCTBIO NPUMEHSITb Ha NpakTuke 6a3oBble

LLndcop KomMneTeHUUH

k-2 NPOMECCUOHANbHBIE HABbIKM
nK-3 CMNoCOBHOCTbIO MOHUMATbL NPUHLMMLI PaboTbl 1 METOAbI
(NMpodheccmoHanbHble aKcnnyarauum COBPEMEHHOM PaanN03IEKTPOHHOM 1 ONTUYECKOM
KOMMEeTeHLMN) annapatypbl 1 060pyLoBaHUS.

CNocoBHOCTbIO K MOCTAHOBKE Lienn 1 Bbibopy nyTel ee
oKk- 3 y ny

OOCTUXEHNS, HACTOMYMBOCTb B JOCTUXEHUN LIENN

CNOCOBHOCTbLIO K OBNaaeHnio 6a3oBbiMU 3HAHUSIMU B 06nacTu
oK- 8 MaTeMaTuKN N eCTECTBEHHbIX HayK, UX NCMONb30BaHWIO B
npogoeccnoHanbHom OeaTenbHOCTH

CMOCOBHOCTBIO CaMOCTOATENbHO NPUObpeTaTh HOBbIE 3HAHWS,
ok-10 NCNONb3ysi COBPEMEHHbIE 0Opa3oBaTeNbHbIE U
NHJPOPMALIMOHHbIE TEXHONOTUN

CMOCOOHOCTLIO K MPaBUNbHOMY UCMONb30BaHMIO 0OLWEHAYyYHOW 1
cneumanbHOM TePMUHONOT N

oK-12

B pe3ynbTarte OCBOEHNA ONCUNMJINHDBI CTYOEHT:
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Mporpamma omcuunnmHel "CummeTtpus kpructannos”; 03.03.03 Pagnodusrka; ctapwnii Hay4HbIli COTPYAHUK, K.H. Mapucos M.A.

1. DONXeH 3HaThb:

MEeTOAbl ONMcaHNsl KPUCTANIMYECKMX MHOTOrPaHHUKOB 1 KpUCTanorpadonieckmux CTpykKTyp, BKIoYas
onpeaeneHne TO4YEYHbIX U NMPOCTPAHCTBEHHbIX FPYMNM CUMMETPUN

2. DONTXEH yMeTb:
CTPOUTb NPOEKLNN peanbHbIX KPUCTaANNNYECKUX CTPYKTYP, UCNONb3Yys NuTepaTtypHble AaHHbIe
3. [ONXeH BnaneTb:

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

4. NONXeH OeMOHCTPUPOBATb CNOCOOHOCTb 1 FOTOBHOCTb:
CTPOUTb MPOEKLIMUN peanbHbIX KPUCTATMYECKNX CTPYKTYP, MCNONb3YS NUTEpaTypHble faHHbIE

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpyooeMKOoCTb AMCLUMNANHBI COCTABASET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMIUHDI: 3a4€eT B 6 ceMecTpe.

CyMMapHo No OucumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmsaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHuManbHoe KOnM4ecTBo Onst Aonycka K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpuTENBHO" (YAO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHoun paboTtbl No gucuunimHe/ MOaynto
TemaTtnyeckuu nnaH guCUUNAUHbI/MOAYNS

Bupobl n yachbl
ayauTOpHOM paborThbl,

UX TPYA0EMKOCTb
Henens '(Dg ﬂacax) Tekywue doopMbl

CeMecCTpay ﬂpaKTM-Ha6opa- KOHTpONSA

Nexuum| yeckme | TOpHbie
3aHATUS | paboTbl

Paspen
N AducunnnuHbl/ CemecTp
Monyns

Tema 1. Jlekuns 1 BeeneHve.
lMoHsaTue cummeTtpus Ponb

" [cuMMeTpUKn B Npupoae, Hayke u
TexHuke. Kpuctannorpadgpus
Tema 2. Jlekums 2 OnpeneneHuve
2. |aNeMeHTOB CUMMETPUN 6 2 1 0 1
KpUCTaninyecknx MHOrorpaHHMKoB

Tewma 3. Jlekuns 3 KoopanHatHble

3. [cuctembl gnsg onucaHus 6 3 1 0 1

KpUCTannMyeckmnx MHOrorpaHHnKoB.

Tema 4. Jlekuns 4 Metoabl

4. [MOCTPOEHUSA NpoeKLuni 6 4 1 0 1 YCTHbIN onpoc
KpUCTaNIM4eCKnux MHOrorpaHHKOB 1

NX 3NIEMEHTOB CUMMETPUN

Tema 5. Jlekuns 5 Onpenenenune

YCTHbIN onpoc

YCTHbI onpoc

YCTHbI onpoc

5. [knaccoB CUMMETPUN (TOYEYHbIX 6 5 1 0 1
rpynn cumMmeTpun).
6 Tema 6. Jlekuns 6 O6o3HaveHme 6 6 1 0 1 YCTHbIN onpoc

" [knaccoB cummeTpun
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Mporpamma omcuunnmHel "CummeTtpus kpructannos”; 03.03.03 Pagnodusrka; ctapwnii Hay4HbIli COTPYAHUK, K.H. Mapucos M.A.

Buabl n yachbl
ay,aMTOpHOM paboThbl,
Pasnen MX TPYAO0EMKOCTb
N OvcumnnuHbl/ CemecTp c':;':ﬁ?:al (B yacax) TeK‘:('#:%ﬁ‘;'pr'
Moayns MpakTu-(Na6opa-
Nekuun| yeckue TOPHbIe
3aHATUA pa60Tb|
Tema 7. Jlekunsa 7 Metoabl o
7. |MHAMUMPOBAHNSA rpaHel n pebep 6 7 1 0 1 YCTHeir onpoc
KpUCTaninyeCckmnx MHOrorpaHHMKoB
Tewma 8. Jlekuns 8 MNpocTble oopMbl Kggggganaﬂ
8. |1 30HbI B KpUcTanIn4eckmnx 6 8 1 0 1 $CTHb||7| onooc
MHOrOrpaHHmnKax P
Tema 9. Jlekuns 9 OnucaHve -
9. [aneMeHTapHOM A4einkun 6 9 1 0 1 YCrHblid onpoc
KpUCTanIn4eckom CTPyKTypbl.
Tema 10. Jlekums 10 OnpeneneHue
TpaHCNSAUWIA, NNOCKOCTEN .
10.|cKONb35Wero oTpaxeHns u 6 10 1 0 1 YCTHBI onpoc
BMHTOBbIX OCEN CUMMETPUN B
Kpuctannax
Tema 11. Jlekuns 11 Pewetkun
11 Bpase. [NpocTpaHCTBEHHbIE rpynMnbl 6 11 1 0 1 YCTHbIN onpoc
‘lCUMMETPUN KPUCTaNIN4eCcKom
CTPYKTYpbl.
1o Tema 12. Jlekunsa 12 CumBonbl 6 12 1 0 1 YCTHbI onpoc
"INpOCTpPaHCTBEHHbIX FPynM.
Tema 13. Jlekums 13 lNpaBunbHbIe -
13.|cncTembl Todek. baaunc 6 13 1 0 1 YCTHelin 0npoc
KpUCTanIn4eckom CTPyKTypbl.
Tema 14. Jlekunsa 14 Cnmonbl
14, [ATOMHbIX NIOCKOCTEN N psAOoB B 6 14 1 0 1 YCTHbI onpoc
"[KprcTannuyeckux CTpykTypax.
ATOMHbIE U NOHHbIE PaaNYChI.
Tema 15. Jlekunsa 15 OnucaHne
KpUCTanIN4ecknx CTpyKTyp C
15, |TOMOLLbIO TEOPUK NAOTHENLWMX 6 15 1 0 1 YCTHbI onpoc
"|WwapoBbIX YyNakoBOK, METOL
KOOPAMHALMOHHbLIX MHOrOrPaHHUKOB.
KoHTponbHas
16 Tema 16. Jlekuns 16 CTpyKTypHbIe 6 16 1 0 1 paboTa
"|TUNbI KPUCTaNNOoB. YCTHbIN onpoc
Tema 17. Jlexums 17 NocTtpoeHne
17.|npoekumnin KpucTannmyeckmx 6 17 1 0 1
CTPYKTYP.
Tema 18. Jlekums 18 NoctpoeHne
18.|[npoekumnin Kpuctannmyeckmx 6 18 1 0 1
CTPYKTYP.
Tema . Itoroeast dpopma KOHTPONS 6 0 0 0 Saser
Wtoro 18 0 18
V SAEKTPOHHBH
PerncTtpaunoHHbiii Homep 6125419 T YHH BEPCHTET
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4.2 CopepxaHvue JUCLUMNUHDI

Tema 1. Jlekuuns 1 BeepeHue. NoHssTMe cuMmMmeTpnsa Ponb cuMMeTpum B npupoae, Hayke u
TexHuke. Kpuctannorpadus

neKuunoHHoe 3aHsitne (1 yaca(os)):

ObLwee npeacTaBneHne o cummeTpun. Nprmepsl, BCTpeYatowWwmecs B NpMpoae, TEXHUKE, UCKYCCTBE.
naboparopHas paborta (1 4aca(oB)):

OnpepneneHne aneMeHTOB CUMMETPUM NPELMETOB M SBNEHUA HAanbonee 4acTo BCTPEYAIOLWNXCS B
npvpoae

Tewma 2. Jlekuusa 2 OnpeneneHve aneMeHTOB CUMMETPUM KpUCTanInyecKux MHOrorpaHHUKoOB
nekumoHHoe 3aHsitTne (1 yaca(os)):

MoHsATMe 06 anemeHTax CnMMeTpun. B3anmopnencrTeme anemMeHToB CMMETPUN. npl/IMepr
CUMMETPUYHbIX KpUCTammIn4eCKnX MHOrorpaHHMKoOB

naboparopHasi pabora (1 4aca(oB)):
HaxoxaeHne aneMeHToB CMMMETPUM MOAENE MHOrOrpaHHUKOB

Tema 3. Jlekunsa 3 KoopanHaTHble CUCTEMbI NS ONUCaAHUA KPUCTaNNIUYecKux
MHOrorpaHHMKOB.

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

MonspHas cuctema koopamHat. CneumnanbHasa cuctema koopanHat. CuHroHns. CooTHOWEHNS
Mexay NonspHbIMK KOOpAUHATaMM rpaHein, CBA3aHHbIX 3NeMEHTaMN CUMMETPUN.

naboparopHas pabora (1 4aca(oB)):
HaxoxaeHne nongpHbix KOOpANHAT rpaHemn, CBA3aHHbIX 3/IEMEHTAMN CUMMETPUN.

Tema 4. lNlekumnsi 4 MeTtoabl NOCTPOEHUS NPOEKLUIA KPUCTANNTMYECKMX MHOTOrPaHHUKOB U UX
3/1eMEHTOB CUMMETpUU

ek noHHoe 3aHsiTue (1 Haca(os)):

Cdpepunyeckas npoekums. Ctepeorpaduyeckasn npoekums. [THoMocTepeorpaduyeckas npoekuns.
"THOMOHMYeckasa Npoekums.

naboparopHasi paborta (1 4aca(oB)):

MocTpoeHne cTepeorpadonyeckoin MpoekLUnn aNeMeHTOB CMMMETpUK Kyba

Tewma 5. Jlekuusa 5 OnpeneneHne KNacCoB CUMMETPUU (TOYEYHbBIX FPYMNN CUMMETPUN).
NeKuunoHHoe 3aHsitne (1 yaca(os)):

Knacc CAMMETPNN. Ob60o3Ha4YeHmne Knaccos CMMMETPUN. KOOp,EI,VIHaTHbIe N onaroHanbHble 3N1eMeHTbl
CMMETPUN, X 3annCb B CUMBONE Kiacca CMMMETPUN.

naboparopHas pabora (1 4aca(oB)):

CocTtaBneHue doopMyIibl CUMMETPUN KPUCTANNNYECKNX MHOTOrPaHHWKOB. CDOpMI/IpOBaHI/Ie
MeXOYyHapOO4HbIX CUMBOJIOB K/1aCcCoOB CUMMETPUN

Tema 6. Jlekumsa 6 O603Ha4eHMe KnaccoB CUMMETPUMN

neKkuunoHHoe 3aHsitne (1 yaca(os)):

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

MpumMepbl 0603HAYEHNSI KNACCOB CUMMETPUUN KPUCTANTIMYECKUX CTPYKTYP CPELHEN U BbiCLIEi
CVIHTOHMWN.

Tema 7. Jlekumsa 7 MeTonbl MHOULMPOBaHUSA rpaHen u pebep KpUcTanImyeckmx
MHOrorpaHHMKoB

nekumnoHHoe 3aHsitTne (1 yaca(os)):

HapaMeprl N NHOEKCbI rpaHe|7| Kpuctanna. Cumson rpaHn un pe6pa Kpuctanna. MeTtoqbl
onpeneneHnda cCMuMBonoB rpaHe|7| " pe6ep Kpuctanna.

naboparopHasi pabora (1 yaca(oB)):

OnpepneneHne NHAEKCOB rpaHn Npu U3BECTHBLIX MHAEKCAX nexalux B Hel pebep. OnpeneneHve
NHOEKCOB pebpa No N3BECTHBLIM MHAEKCAM MEPECEKAIOWMXCS FPaHEN
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Mporpamma omcuunnmHel "CummeTtpus kpructannos”; 03.03.03 Pagnodusrka; ctapwnii Hay4HbIli COTPYAHUK, K.H. Mapucos M.A.

Tema 8. Jlekuus 8 MNMpocTtbie popMbl U 30HbI B KPpUCTANINTUYECKMX MHOrOrpaHHuKax
NeKuunoHHoe 3aHsitne (1 yaca(os)):

MpocTble (OopMbI B KPUCTaNNNYECKUX MHOrOrpaHHnkax. OnpeneneHne n obpasoBaHne Ha3BaHWiA
npocTbix chopM. Obo3HayeHe.

naboparopHasi pabora (1 4aca(oB)):

O603Ha4eHMe COBOKYMHOCTU rpaHein 06pasytowmx NpocTbie oopMbl Ha CTEPeorpacpyeckonm
npoeKumn

Tema 9. Jlekuusa 9 OnucaHme aneMeHTapHON S4YEerKN KPUCTaNIMYeCKon CTPYKTYpbI.
neKkuunoHHoe 3aHsitne (1 4aca(os)):

MpocTpaHCTBEHHAs pelleTka. dnemMeHTapHas syelika. lNMpasuna Bblbopa aneMeHTapHO S4eiku.
Yucno cTpykTypHbIX eamHny,. Yncno doopMynbHbIX e ANHULL.

naboparopHas pabora (1 4aca(oB)):
OnwncaHue anemMeHTapHON sueky Hanbonee pacnpPoCTPaHEHHbIX KPUCTaNNNYECKUX CTYPKTYP

Tema 10. Jlekumnsa 10 OnpeneneHne TpaHCNALMNA, NMOCKOCTEN CKOMb3ALLErO OTPaXEHUA U
BMHTOBbIX OCEW CUMMETPUN B KpucTannax

nekumnoHHoe 3aHsitne (1 yaca(os)):

TpaHCﬂﬂLl,I/IOHHbIe 3NIEMEHTbl CUMMETPUN. [MnockoCcTn CKONb3AWEro oTpaxXeHuns. BuHTOBBIE OCH
CMMETPUN

naboparopHas pabora (1 4aca(oB)):
MpuMepbl 0eCTBUS TPAHCNSILMOHHbBIX 3IEMEHTOB CUMMETPU

Tema 11. Jlekumnsa 11 Pewetkun Bpase. NpocTpaHcTBEHHbIE rpynnbl CAMMETPUMN
KpucTannmyeckow CTpyKTypbl.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

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

naboparopHas pabora (1 4aca(oB)):

Mpumepbl NPOCTPAHCTBEHHbIX FPYNN CUMMETPUN Hanbonee WnpoKo NPUMEHSIOWMXCS KPUCTaNIoB
Tema 12. Jlekuus 12 CuMBObI MPOCTPAHCTBEHHbIX FPYMM.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

Mpasuna 3anucy cuMBONa NPOCTPAHCTBEHHOW rPynMbl CUMMETPUN.

naboparopHasi paborta (1 4aca(oB)):

OnpepneneHns COBOKYMHOCTM 3N1EMEHTOB CUMMETPUM 1 MX B3AUMHOMO PaCMONOXEHMS MO
N3BECTHOMY CMMBOJ1Y NMPOCTPAHCTBEHO rpynmbl CUMMETPUN

Tewma 13. Jlekuus 13 MNMpaBunbHble cuctembl Touek. baauc kpmuctannnmyeckom CTPyKTypbl.
nekumoHHoe 3aHsitTne (1 yaca(os)):

MoHsATne I'IpaBI/IJ'IbHOI7I CNCTEMbI TOYEK. KpaTHOCTb I'IpaBI/IﬂbHOVI CNCTEMbI TOYEK. TeOpeMbI
B3aMMOLEeNCTBnSA TPAHCNAUNOHHbIX 3JIEMEHTOB CUMMETPUN. basnc KpVICTaﬂﬂVIHeCKOVI CTPYKTYpbI

naboparopHasi pabora (1 4aca(oB)):
MpuMepbl YacTHOM 1 obLeit NpaBUbHbIX CUCTEM TOYEK.

Tema 14. Nlekuusi 14 CUMBO/bI aTOMHbIX MN/IOCKOCTEN M PSAA0B B KPUCTANIMYECKUX CTPYKTYpaXx.
ATOMHbIE U UOHHbIE PaaunyChl.

NeKuunoHHoe 3aHsitne (1 yaca(os)):

MoHsITUEe aTOMHOro 1 MOHHOro paauycos. KoopanHaumoHHoe Yncno. Cesasb KoopanHaLMOHHbIX
MHOFOrPaHHUKOB C MOHHbIMK paanycamMm NOHOB

naboparopHas pabora (1 4aca(oB)):
OnpepneneHne KOOPAVHALMOHHOMO OKPYXEHMS MOHOB PasnnYHOro Tuna B KpucTannax nepoBCKUTa.

Tema 15. Jlekuus 15 OnucaHue KpuctanimyecKux CTPYKTyp ¢ NOMOLLLbIO TEOPUU NMNOTHEULLNX
LLIapoBbIX yNaKkoBOK, MeToA, KOOpANHaALMOHHbLIX MHOrOrpaHHUKOB.

neKkuunoHHoe 3aHsitne (1 yaca(os)):
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MnoTHelwas wapoBas ynakoska. Buabl NnoTHERWMX WapoBbIX yNnakoBoK. Buapl n pasmepbl NycToT B
MAOTHEMWNX WapPOBbIX yNakoBKax

naboparopHas pabora (1 4aca(oB)):

Onpe,ueneHme TMNa NIOTHEMLWMX LWapOoBbIX YNMaKoOBOK N XapakTtepa 3anoJIHEHNA NMYCTOT B CTPYKTYP
LUIMPOKO NCMNOJIb3YyEMbIX MMHEPANoB.

Tema 16. Jlekuus 16 CTpyKTypHble TUMNbl KPUCTANNOB.

neKkuunoHHoe 3aHsitne (1 yaca(os)):

[MoHsaTue cTpykTypHoro tuna. M3omopdomam. Teepabie pacTBopbl
naboparopHas paborta (1 4aca(oB)):

OnuncaHne OCHOBHbIX CTPYKTYPHbIX TUMOB

Tema 17. Jlekumusa 17 MNocTpoeHue Npoekunin KpUctannim4yeckux CTpykTryp.
nekumnoHHoe 3aHsitTne (1 yaca(os)):

ANropuTMbl NOCTPOEHNS NPOEKLUNIA KpUCTaNINYeckmx CTpykTyp. PekomeHgauun
naboparopHas pabora (1 4aca(oB)):

MocTpoeHne NPoeKUnn KpUCTanInM4eckon cTpykTypbl dontooputa. O6o3Ha4YeHe 3aNeMEHTOB
CYMMETPUM Ha NPOEKLNN.

Tema 18. Jlekuusa 18 NocTpoeHue Npoekunn KpUcTannm4yeckux CTpykTtyp.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

ANropuTMbl NOCTPOEHMSA NPOEKLNIA KpUCTaNINYeckux CTpykTyp. PekomeHoaunm
naboparopHas pabora (1 4aca(oB)):

MocTpoeHWe NPOEKLIMN KPUCTaNNIMYECKON CTPYKTYpbl anMasa. O60o3Ha4YeHne 3NeMeHTOB CUMMeTPUn
Ha NPOeKLMN.

4.3 CTpyKTypa M conepxaHue caMOCTOATENIbHOMN paboTbl AUCLUNNIUHBI (MOAYNS)

dopmbl
Hene- Buapl
Paspen Ce- | na CaMOCTOSITE/IbHOM ;ﬂpz(ﬂg; I::z:?cgg’-'
OVCUMMNNHDI MecTp| ceme pa6oTbl (& uaoax) | srenbron
cTpa CTYLEHTOB paGoTbl
Tema 2. Jlekums 2
Onpepenexne
9IEMEHTOB YCTHBIIA
 lcummeTpum 6 2 |noarotoBka K yCTHOMY Onpocy 2 onpoc
KpUCTanIm4eckmnx
MHOrOrpaHHNKOB
Tema 3. Jlekuus 3
KoopauHaTHble
cucTembl gns YCTHBIIA
 lonvcanus 6 3 |noarotoBeka K yCTHOMY Orpocy 2 onpoc
KpUCTanInM4eckmnx
MHOIOrpaHHUKOB.
Tema 4. Jlekumsa 4
MeTonbl
NOCTPOEHUS
MpoeKLl YCTHbIA
- [kpucTannuyeckmx 6 4 [nogrotoBka K YCTHOMY OMpocy 2 onpoc
MHOrOrpaHHNKOB 1
NX 3NEMEHTOB
CUMMETPUN
PerncrpaumnoHHblii Homep 6125419 DAEKTPOHHEH
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dopmbl
Hene- Buabl )
N Pasnen Ce- | nsa caMocCTosiITeNIbHON ;npzcﬂ;b ';g:g:;g’_'
ANCUUNNNUHDI MecCTp| ceMme paﬁoTbI (B l-lacax) ATeNbHON
CcTpa CTYQEeHTOB pa60Tb|
Tema 5. Jlekuns 5
Onpepenexne
Knaccos YCTHbIIA
5. CMMETDIM 6 5 |nogrotoBeka K yCTHOMY Onpocy 2 onpoc
(To4eyHbIX rpynn
CUMMETPUN).
Tema 6. Jlekuns 6
O603Ha4yeHne YCTHbII
: noaroToBka K yCTHOMY On
6 KIACCOR 6 6 |noarotoBska K yCTHOMY Ornpocy 3 onpoc
CUMMETPUN
Tema 7. Jlexuna 7
MeTtonbl
WHOMUMPOBAHUSA YCTHbI
7. v 7 |nomrotoBka K yCTHOMY On
rpaHei n pebep 6 OATOTOBKA K yCTHOMY onpocy 3 onpoc
KpUCTanIn4eckmnx
MHOrOrpaHHNKOB
Tema 8. Jlekumns 8 KOHTPOIY-
[MpocTble GopMbl MOAroToBKa K KOHTPONbHOWM paboTe 1 Has
8. [ 30HbI B 6 8 paboTta
Kpuctamin4eckumnx YCTHbIVI
MHOFOrpaHHIKaX noaroToBka K yCTHOMY Onpocy 2 onpoc
Tema 9. Jlekuns 9
OnuncaHue
3neMeHTapHoum YCTHbI
9. SUEIKM 6 9 |nomrotoska K yCTHOMY Onpocy 3 onpoc
KpUCTannnyeckom
CTPYKTYpbl.
Tema 10. Jlekuuns
10 Onpenenexne
TpaHCnAaUni,
NI0OCKOCTEN CTHBII
10.|ckonb3awero 6 10 |noaroTtoBka K yCTHOMY OMpocy 3 )én oc
OTpaXKeHNs U P
BUHTOBbIX OCEW
CUMMETPUN B
KpucTannax
Tema 11. Jlekuns
11 PeweTtkun
Bpase.
[MpocTpaHCTBEHHbIE YCTHbIN
11. rpynnbi 6 11 |mogroTtoska K yCTHOMY Onpocy 2 onpoc
CUMMETPUN
KpUCTaninyeckom
CTPYKTYpbl.
Tema 12. Jlekuus
12 CrmBoOnbl YCTHbIN
12. MPOCTPAHCTBEHHbIN 6 12 |nogroTtoBka K yCTHOMY OMpocy 3 onpoc
rpynn.
PerncrpaumnoHHblii Homep 6125419 DAEKTPOHHEH
Bl VHHBEPCHTET
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dopmbl
Hege- Bugbl
N Paspen Ce- ns camMoCToSATeNbHOWN ;‘pz (ﬂ:(:'b ';g:g:;g’_'
ANCLUMMJINHDbI MecCTp| ceMme pa601bl (B qacax) ATeNbHON
CcTpa CTYQEeHTOB pa60Tb|
Tema 13. Jlekuus
13 MNpaBunbHble
CUCTEMbI TOYEK. YCTHbIN
13. 13 |[noarotoBka K YCTHOMY On 2
3 Basunc 6 3 |noarotoBeka K YCTHOMY Orpocy onpoc
Kpuctannmyeckom
CTPYKTYpbl.
Tema 14. Jlekuuns
14 CnmBOnbI
aTOMHbIX
MAoOCKOCTEN n CTHbI
14.|panos B 6 14 |nogroTtoBka K yCTHOMY OMpocy 2 3(;” oC
KpucTaninyeckmnx P
CTPYKTYypax.
ATOMHbIE 1
WOHHblE paanychbl.
Tema 15. Jlekuns
15 Onucanune
KpUCTanInyeckunx
CTPYKTYp C
NMOMOLLbIO TEOPUN YCTHbI
15. .
5 NNOTHEMWX 6 15 |[noaoroTtoBka K yCTHOMY OMpocy 2 onpoc
LWapOBbIX
ynakoBOK, METOq
KOOPOVHALMOHHbIX
MHOrOrpaHHuKOB.
KOHTpONg-
Tema 16. Nekums MOAroToBKa K KOHTPONbHOW paboTe 1 Has
16.|16 CTpyKTypHbIE 6 | 16 paboTta
TUNbI KPUCTANNOB. YCTHbIN
MoaroToBkKa K YyCTHOMY Orl 1
A y y onpocy onpoc
NToro 36

5. O6bpa3oBartenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

NeKUMOHHbIE N NPaKTUYECKME 3aHATUS NMPOBOASTCS C UCMONb30BAHNEM MyNbTUMEANAHOIO
KoMnnekca, No3BONSAIOWEro HarnsaHO NonyyYaTtb CTyAeHTaM BCO HeOBX0AUMY UHPOPMALIMIO.
3aHsTMA NPOBOASITCS B UHTEPAKTUBHOW hOpMeE, NMO3BONSIIOWEN CTyAeHTaM flydle ycBanBaTb
matepuan. B nekumsx yaeneHo 6onblioe BHUMaHve pa3bopy KOHKPETHbBIX CUTyauuii BOSMOXHbIX ANs
peanbHbIX KpUCTaNIn4ecknx BelecTs. KauecTso 0byyeHmns [OCTMraeTcst 3a C4eT UCMONb30BaHUS
cnepyowmx gopM yuebHoi paboTbl: nekuun (Mcnonb3oBaHe NPobnemMHbIx cuTyauuii, pasbop
KOHKPETHbIX CMTyaumit), camocTosTenbHas paboTta cTyneHTa (BbIMONHEHVE NHAVBULYAbHbIX
LNOMAWHNX 3a8aHnin), KOHCYNbTauuu.

Lnsi 6onee HarnsagHOro NpeacTaBneHns CTyaeHTaM PasfMyHbIX TUMOB KPUCTANIMYECKMX CTPYKTYP
ncnonb3yeTtcs nporpammHblin naket "Balls & Sticks
(http://www.toycrate.org/bs/download/bs_download.html)" n nHtepHet pecypc "Crystallography Open
Database (http://www.crystallography.net/)"

6. OLeHOYHble CpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTh, MPOMeXYTOYHOW
aTTecrauum rno MToramMm OCBOEeHUs1 AUCLUIMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

KETPOHHBH
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Tema 1. Jlekuuns 1 BeepeHue. NoHssTMe cuMmMmeTpnsa Ponb cuMMeTpum B npupoae, Hayke u
TexHuke. Kpuctannorpadus

Tema 2. Jlekums 2 OnpeneneHve 31eMeHTOB CUMMETPUUN KPUCTaNINY4EeCKUX MHOMOrpaHHUKOB
YCTHbI/i ONPOC , NPUMEPHbIE BOMPOCHI:
Obwee npeacTtaBneHne o cummeTpun. Nprmepsl, BCTpeyatowmecs B Npupoae, TEXHUKE, UCKYCCTBE.

Tema 3. Jlekunsa 3 KoopanHaTHble CUCTEMbI NS ONUCaAHUA KPUCTaNNIUYeCcKux
MHOrorpaHHMKOB.

YCTHbIVI ornpoc , npnMepHblie BOMNPOCHI:

MoHATMe 06 anemeHTax cumMmeTpumn. BaammopeictBme aneMeHToB cuMMeTpun. Mpumepbl
CYIMMETPUYHbIX KPUCTANIMYECKNX MHOMOrPaHHNKOB

Tewma 4. Jlekuus 4 MeTtoabl NOCTPOEHUSA NPOEKLUNA KpUCTaNTMYyeCKuX MHOrorpaHHUKOB 1 UX
3/1eMeHTOB CUMMeTpUMn

YCTHbIA ONPOC , NPMMEPHbIE BOMPOCHI:

Copepunyeckas npoekums. Ctepeorpadonyeckas npoekums. CTHoMocTepeorpadomyeckas Npoekums.
THOMOHMYeckasi NPoeKUus.

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

Knacc cummeTtpun. Obo3HayveHne knaccos cummeTpun. KoopanHaTHble U anaroHanbHble 3/1EMEHTDI
CYIMMETPWU, UX 3anncb B CUMBONE Kiacca CUMMETPUN.

Tema 6. Jlekums 6 O603Ha4eHMe Knaccos CUMMETPUMN
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
Mopsook hopMMpoBaHNS CMMBONA TOYEYHON rpynnbl cuMmeTpun. OCHOBHbIE NpaBuna.

Tema 7. Nlekuusa 7 Metoabl UHAMLMPOBaHUS rpaHen U pebep KpUcTananyeckmx
MHOrorpaHHMKoB

YCTHbIA ONPOC , NPUMEpPHbIE BOMNPOCHI:

MapameTpbl 1 HAEKCHI rpaHelt kpuctanna. Cumeon rpaHn u pebpa kpuctanna. Metonbl
onpeneneHns CUMBOJIOB rpaHer n pebep kpucranna.

Tewma 8. Jlekuus 8 MNMpocTtbie hopMbl U 30HbI B KPUCTANINTMYECKMX MHOrOrpaHHUKax
KOHTponbHas paboTa , NpuMepHbie BONPOCHI:

1. MNoHATME 06 aneMeHTax cuMMeTpuKn. HaxoxoeHne aN1eMeHTOB CUMMETPUMN MOAENER
MHOrorpaHHukoB 2. [NonspHas cuctema koopamHaTt. HaxoxaeHrne nonspHbIX KoopanHat rpaHen,
CBSA3aHHbIX anemMeHTamu cummetpuu. 3. NoctpoeHne ctepeorpadon4eckor NPoeKUunmn aN1eMeHTOB
cummeTpum kyba 4. Knacc cummetpumn. O6o3HaveHne knaccos cummeTpumn. CoctasneHve oopmynb
CYIMMETPUM KPUCTaNNYECKMX MHOrOrpaHHNKOB. 5. MeToabl onpeneneHns CUMBONOB rpaHeit n pebep
Kpuctanna. 6. MNpocTble hopMbl B KpUCTANINYECKMX MHOrorpaHHukax. OnpeneneHune n obpasosaHve
Ha3BaHWIn NPOCTbIX oopM 7. [pocTpaHCTBEHHAs peleTka. dneMeHTapHas syeiika. Mpasuna Boibopa
3NIeMEeHTaPHON AYENKN.

yCTHbIVI onpoc , npnMepHbie BOMPOCHI:

MpocTble hopMbl B KPUCTaNNIMYECKMX MHOTrOrpaHHnkax. OnpeneneHune n obpasoBaHne Ha3BaHWiM
npocTbix dhopM. Obo3HaYeHne

Tema 9. Jlekums 9 OnucaHue aneMeHTapHOWN SYENKU KPUCTanIM4eckom CTPYKTypbl.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MNpocTpaHCTBEHHAs peleTka. dnemeHTapHas siueiika. MNpasuna Boibopa aneMeHTapHON SHerku.
Yucno cTpyKTypHbIX €auHUL. Ycno qoopMynbHbIX e 4MHWL.

Tema 10. Jlekuuns 10 OnpepeneHne TpaHCNALMNA, NTOCKOCTEN CKOMb3SALLLEr0 OTPaXeHUs U
BMHTOBbIX OCE CUMMEeTPpUN B Kpuctannax

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

TpaHCNAUMOHHbBIE 31EMEHTBI CUMMETPUK. [TNOCKOCTM CKONb3AWEro oTpaxeHns. BuHToBblie ocu
CYMMETPUM
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Tema 11. Jlekumnsa 11 PeweTtkn Bpase. NpocTpaHCcTBEHHbIE rpynnbl CAMMETPUMN
KpUCTannm4eckom CTpyKTypbl.

YCTHbI ONPOC , NPUMEpPHbIE BOMPOChI:

Buapbl peweTok bpase. ['naBHble HanpaeneHns B Kpuctannax pasHbiX CUHIOHWIA.

Tema 12. Jlekuus 12 CUMBObI MPOCTPAHCTBEHHbIX FPYIM.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

[MpaBmna 3anncu cMMBona NPOCTPAHCTBEHHOW rpynnbl CUMMETPUN.

Tewma 13. Jlekuus 13 NMpaBunbHble cucteMbl Touek. basanc kpmuctannnmyeckom CTPyKTypbl.
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

MoHsaTne I'IpaBVIﬂbHOVI CNCTEMbI TOYEK. KpaTHOCTb I'IpaBI/IﬂbHOI7I CNCTEMbI TOYEK. TeOpeMbI
B3aMMOLENCTBUSA TPAHCNAUNOHHbIX 3JIEMEHTOB CUMMETPUN. basnc KpI/ICTaﬂﬂI/I‘-IeCKOlZ CTPYKTYpbI

Tema 14. Nlekuusi 14 CUMBO/bI aTOMHbIX MJIOCKOCTEN M PSAO0B B KPUCTAIMYECKUX CTPYKTYpaXx.
ATOMHbIE U UOHHbIEe PaaunyChl.

yCTHbIVI ornpoc , npnMepHble BOMNPOCHI:

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

Tema 15. Jlekuus 15 OnucaHue KpuctanimyecKnx CTPYKTyp ¢ NOMOLLLbIO TEOPUU NMNTOTHEULLNX
LLapoBbIX yNaKkoBOK, MeToA, KOOpANHALMOHHbLIX MHOrOrpaHHUKOB.

YCTHbIi OMPOC , NPMMEPHbIe BOMPOCHI:

MnoTHelwas waposas ynakoska. Buabl nnoTHEWMX WapoBbixX yNnakoBoK. Buasl n pasmepbl NycToT B
NNOTHEMWNX WAPOBbIX YNAKOBKaX

Tema 16. Jlekuus 16 CTpyKTypHbie TUMNbl KPUCTaNNOB.
KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

1. TpaHCNAUNOHHbIE 9NEMeHTbI cummeTpun. 2. Buabl pewetok bpase. [(naBHble HanpaeneHms B
Kpuctannax pasHbiXx CUHIOHWUA. 3. CMMBOMbI NPOCTPAHCTBEHHbIX Fpynn cummeTpun. lNpasuna 3anucu
CUMBO/A NPOCTPAHCTBEHHOM rpynnbl cMMMeTpun. 4. lNpaBunbHasa cuctema To4ek. Teopembl
B3aVMOLENCTBMSA TPAHCNALUNOHHbBIX 3/IEMEHTOB CUMMETPUN. 5. [TOHATNE aTOMHOIO U NOHHOIO
paanycos. KoopanHaunmoHHoe 4ynucno. 6. MNnoTHenwas waposas ynakoska. Buobl nnoTHENWNX
WwapoBbIX ynakoBok 7. 3oMopdom3m. Teepable pacTBopbl 8. ANropuTM NOCTPOEHNS NPOEKUUA
KpUCTanIN4eckmnx CTpykTyp.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOChI:

lMoHATMe cTpykTypHOro tuna. isomopdunam. Teepabie pacTsopbl

Tema 17. INlexkuus 17 NMocTpoeHue NpoOeKLMn KPUCTANININYECKUX CTPYKTYP.
Tema 18. Jlekuusa 18 NocTpoeHue Npoekunn KpUctannim4yeckux CTpykryp.
Urorosasi chopma KoHTpoOns

3ay4eT (B 6 cemecTpe)

MprMepHbIe BONPOCHI K 3a4eTy:

1. MNoHATMe 06 anemeHTax cummeTpuun. Baanmoneinctamne anemeHToB cummeTpuu. MNprmeps
CUMMETPUYHbIX KPUCTANIMYECKUX MHOrOrpaHHNKOB HaxoXxaeHne aneMeHToB CUMMETpUKn Moaenem
MHOrOrpaHHNKOB

2. MonspHasa cuctema koopanHat. CneumnanbHag cuctema koopauHat. CuHroHns. COOTHOWEHWS
Mexay MoNsiPHbIMM KOOpAMHaTaMu rpaHei, CB3aHHbIX anemeHTamm cummeTpun (HaxoxoeHuve
NONAPHbIX KOOPAMHAT rpaHen, CBA3aHHbIX 3fIEMEHTAMM CUMMETPUN.)

3. Chepuyeckasn npoekums. Ctepeorpadomyeckas npoekums. FTHoMocTepeorpadumyeckas npoekums.
THomoHnyeckas npoekumns. (IMocTpoeHne ctepeorpadonyeckor NPoekLnn 3NeMEHTOB CUMMETPUN
Ky6a)
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4. Knacc cummetpumn. ObosHadeHne knaccos cummeTpumn. KoopamHaTtHble U AnaroHanbHble
3M1EMEHTbI CUMMETPUM, UX 3anncb B CUMBONE knacca cummeTpun. CoctaBneHne goopmyibl
CYMMETPUN KPUCTaNNNYECKMX MHOTOrPaHHNKOB. DopMrpoBaHMe MeXayHapoaHbIX CUMBOJIOB KNacCoB
cMMMeTpUK

5. MapameTpbl 1 nHAEKCHI rpaHel kpuctanna. Cumeon rpaHu n pebpa kpuctanna. Metonbl
onpeneneHnsi CUMBOJIOB rpaHeit n pebep kpuctanna.

6. MpocTble OPMbI B KPUCTANIMYECKNX MHOrOrpaHHukax. OnpenenexHve n obpasoBaHne Ha3BaHWiA
NPOCTbIX OOpPM

7. MpocTpaHCcTBEHHAs peleTka. dneMeHTapHas syeiika. MNMpasuna Boibopa 3N1EMEHTAPHON SHERKN.
Hucno cTpykTypHbIX eamHuu. Hucno qoopMynbHbIX eOUHULL.

8. TpaHCJ'IFILI,VIOHHbIe ANEeMEHTbl CUMMETPUN. [MnockocTn ckonb3swero OoTpaxXeHuns. BuHTOBBIE OCH
CMMMETPpUn

9. Buabl pewetok bpase. [naBHble HanpaBneHnsa B Kpuctannax pasHbiX CUHIOHUIA.

10. CMMBONbI NPOCTPAHCTBEHHbIX FPynn cuMmeTpun. MNpasmna 3anucy cMMBona NPOCTPaHCTBEHHOM
rpynnbl CUMMETPUN.

11. loHATME npaBunibHON cucTeMbl Todek. KpatHOCTb NpaBuiibHOM CUCTEMbI TOYEK. Teopembl
B3aVMOLENCTBMSA TPAHCNALUVNOHHbBIX 3IEMEHTOB CUMMETPUN. basuc kpuctannnyeckom CTpyKTypbl

12. [loHATME aTOMHOro N MOHHOIO pannycos. KOOp,EI,I/IHaLI,I/IOHHoe yncno. Ceasb KOOp,D,I/IHaLI,I/IOHHbIX
MHOrorpaHHMKOB C NOHHbIM paanycamm NOHOB

13. lnoTHenwas waposas ynakoska. Buapl nnoTHeNWNX WwapoBbiX ynakosok. Buabl n pasmepsl
MyCcTOT B NJIOTHENLWMX LWAPOBbIX YNakoBKax

14. lMoHaTne cTpykTypHOro Tuna. Misomopgomam. Teepable pacTsopsl
15. ANropmTt™ NOCTPOEHNS NPOEKUUIA KPUCTANNINYECKUX CTPYKTYP.

OueHou4Hble cpencTBa AN TEKYLWEro KOHTPONS yCneBaeMocTu 1 yuebHo-mMeToanyeckoe obecneyeHmne
caMoCTosATeNbHON paboTbl CTyaeHTOB (6annbl HAbupaeMble B TEHEHWUM CEMECTpa).

B TeueHune cemecTpa pesynbTUPYOWMM KOHTPOIEM CaMOCTOATENbHON paboTbl ABNSOTCS 2
KOHTPOMNbHbIX paboTbl, MPOBOAUMBIE B CEPEAVHE U B KOHLIE CEMECTpa.

3a npaBunbHOE BbINONHEHWE 3a0aHUNI KaxX 40 KOHTPONbHOM paboTbl CTYAEHT nonyyaet oo 25
6annos. MakcumanbHoe Konny4ecTBo 6anoB HabpaHHbIX 3a caMOoCTosATENbHYIO paboTy 50

Lnsa nonycka kK ak3aMeHy CTyaeHTy Heobxoammo Habpartb 6onee 28 6annos.
6.2 ATTectaumsi No MToram OCBOEHUS ONCUMNANHBI (Bannbl HabpaeMble Ha 3K3aMeHe).

Ha ak3aMeHe cTyneHT nonyyaet 2 Bonpoca 13 npunaraemoro cnmucka (npunoxexne 1 ctp 1). 3a
OTBETbI HA KaXAbli U3 BOMPOCOB OH nonyyaeT no 25 6annos. PedynbTupytowas oueHka nonyyaeTcs
cyMMupoBaHnem 6annos, NONy4YeHHbIX B TEHEHNE CEMECTPA N HA SK3aMEHe.

IToroBown penTuHr cknanblBaeTcs U3 CyMMbl PENTUHIa 32 CEMECTP U OLEHKW, NOSTyYEeHHOM Ha
3K3aMmeHe.

7.1. OcHOoBHas nuTeparypa:
1. Hypnesa E.M., Ecknn A.A. Kpuctannorpadus KasaHb - 2017. - 94c. - URL:
https://dspace.kpfu.ru/xmlui/handle/net/110751

2. bparuHa, B. W. Kpuctannorpagusi, MMHepanorus n oboraweHme noneaHbix MCKonaeMbix
[OnekTpoHHbI pecypc] : y4eb. nocobue / B. V. bparuHa. - KpacHosipck: Cnb. doenep. yH-T, 2012. -
152 c. - Pexum goctyna: http://www.znanium.com/bookread.php?book=492236

3. AHukuHa, B. . OcHoBbl kpuctannorpadun n gedekTbl KpUCTanIm4eckoro CTpoeHns
[OnekTpoHHbI pecypc]: MpakTukym / B. U. AHunknHa, A. C. Canaposa. - KpacHosipck: Cub. cpenep.
yH-T, 2011. - 148 c. - Pexum pgoctyna: http://znanium.com/bookread.php?book=441367

7.2. JlononHuTenbHasa nuteparypa:
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1. MNMepenomoga, H.B. Kpuctannogpuanka. COOpHMK 3a8ay ¢ peweHnsmm [SneKTpoHHbIA pecypc]:
yuyebHoe nocobue / H.B. MNMepenomosa, M.M. Taruesa; nog pegn. KO.H. MNapxoMeHko. - ONeKTpoH. AaH.
- Mockea: MMUCIUC, 2013. - 408 c. - Pexxum goctyna: https://e.lanbook.com/book/47467

2. Cokonos V.A. lechbekTbl KPUCTANIMYECKOWN CTPYKTYPbl MONYNPOBOOHUKOBbIX MaTepuanos:
Y4ebHoe nocobue / Kosemuposckuin B.A., Cokonos W.A. - CIM6:ClMe6ry, 2013. - 36 c. - Pexum
noctyna: http://znanium.com/bookread2.php?book=941147

7.3. UHTepHeT-pecypcChbl:

Bupoeo Pasgen kpuctannorpaduvs n Kpuctanoxmmms -
http://video.yandex.ru/users/geolcom/collection/2/

JaHHble 0 cTpyKType kpuctannos B 6ase aaHHbix ?Crystallography Open Database -
http://www.crystallography.net/

Kpuctannorpaguyeckas n kpuctannoxumumyeckas basa gaHHbIx 4ns MUHEpPanoB 1 UX CTPYKTYPHbIX
aHanoros - http://database.iem.ac.ru/mincryst/rus/index.php

MIY kadp. Kpuctannorpadgpum n kpuctannoxummm - http://cryst.geol.msu.ru/courses/

Ypanbckuii goeaepanbHblil yHuBepcuTeT ['eomeTpuyeckas kpuctannorpagus -
http://media.ls.urfu.ru/154/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMNIUHbBI(MOOYNSA)

OcBoeHne ancumnnInHbl "CI/IMMeTpI/IFI KpVICTa}'IJ'IOB" npeanonaraeT UCnoJsib3oBaHWE cneayruwero
MartepunanbHO-TEXHNYECKOIro obecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOUT U3 UHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin BuaAeo n ayamno
nHGopMaLMK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNoBas KoMnnekrauus
MyNbTUMEAVNAHOW ayANTOPUN COCTOUT U3: MyNbTUMEAMAHOrO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHanbio He MeHee 22 OI0AMOB, NEPCOHANbHBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHgoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHueM, MHTEPAErChI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs Kno4eBbiM
3NEMEHTOM yNpaBneHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yo06HON 1 OOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B NpoLecce 0by4yeHuns BCex
KopropaTtusHbIX pecypcoB. MynbTumeaniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYMOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0BaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.

YyebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCLUMNAVHBI UMEETCS B HANNYUN B
3NEeKTPOHHO-bmbnmnoteyHon cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenocTaBeH CTydeHTaM.
9BC "ZNANIUM.COM" comepXuT Nnpon3BeneHns KPpynHERLWNX POCCUACKNX YYEHBIX, PYKOBOAMTENEN
rocynapCTBEHHbIX OpPraHoB, Npenoaasartenei Beaylwmnx By30B CTPaHbl, BbICOKOKBANMGMLMPOBAHHbIX
crneumanncToB B pas3nnyHbix cdoepax busHeca. PoHO 6MbnnoTekn chopMmnpoBaH C y4eTOM BCEX
N3MeHeHNin 0bpal3oBaTeNbHbIX CTAHOAPTOB M BKNOYAET Y4ebHMKM, y4ebHble nocobus, YMK,
MOHOrpadoun, asTopeddeparhbl, AMccepTauun, aHUMKIONeann, CNoBapu N CIPaBoOYHUKMN,
3aKOHO4aTEeNbHO-HOPMATMBHbBIE [OKYMEHTbI, CreunanbHble Nepnoanyeckne N3naHns n n3naHns,
BbiNyckaemble nanarenscteamm By3oB. B HacToswee Bpems O95C ZNANIUM.COM cooTBeTcTBYET
BCeM TpeboBaHNSM doefepanbHbiX rocynapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.
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Y4yebHo-mMeToamnyeckas nutepatypa ons 4aHHOW OMCUMNIVHBI UMEETCS B HANNYUK B
9NEKTPOHHO-bMbNMoTeyHom cnucteme MiaparenbcTea "/laHb" , BOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst aNeKTPOHHbIE BEPCUUN KHUT N3OaTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nTepaTyphbl, a Takke 3N1eKTPOHHbIE BEpCUn
Nepruoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "JlaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4ebHOM nuTepaTtype 1 Hay4HbIM
nepuoan4yecknm n3oaHmsam no MakCManbHOMY KONMMYeCTBY NPOdoUbHbIX HanpasneHui ¢
CcobnoaeHNEM BCEX aBTOPCKMX N CMEXHbIX Npas.

MynbTUMeONAHBIA KOMNAEKC ONS YTEHUS NEKUNIA.

Mporpamma coctasneHa B cootBeTcTBuM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuo 03.03.03 "Paguodunamka"” n npodomnio NoarotoBkn Pusnka MarHUTHbIX SBAEHWUIA .
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