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PaGouas nporpaMma AMCHUIUIMHBI YTBEPKACHA Ha 3acenaHnu Kadeapsl GU3NKU U
MH(GOPMAIIMOHHBIX CUCTEM
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1. ean u 3a0a4u M3y4eHUs IMCUMILTHHBI
1.1. ey ocBOEHMSI M CIIMIIJIMHBI

MogepHu3aiusi ¥ pa3BUTHE KypcOoB (U3UMKM CBS3aHBI C  BO3PACTAIOMICH  POJIBIO
(byHIaMEHTAIbHBIX HaYK B MIOATOTOBKE OaKaIaBpOB.

Brenpenune BBICOKHX TEXHOJIOTHN B MHKEHEPHYIO IIPAKTUKY IIPEAIIOIIAracT OCHOBATEIbHOE
3HAKOMCTBO KaK C KJIJACCUYECKUMHU, TaK U C HOBEHIIMMH METOJIaMU U pe3yibTaTaMu (pU3NUECKUX
UCCIIEIOBAaHUM.

Henstmu ocBoenus kypca Kpucrannorpagus sBiastoTcs:

O3HakOMJIEHHE CTYJEHTOB C OCOOEHHOCTSIMH CTPOEHHUS KPHUCTAJUIMYECKUX U aMOpPQHBIX
TBEPABIX TEI.

W3ydeHne B3aMMOCBS3H COCTaBa, CTPYKTYPhI U PU3NUECKUX CBOMCTB KpUCTAILIOB. M3yuenue

€CTECTBEHHOW aHU30TPOIUHU KPUCTAILIOB.

1.2. 3agaun IMCHMILJIUHDBI:

dopMupOBaHWE HABHIKOB [0 MPUMEHEHUIO TMOJIOKEHUH (QyHAAMEHTaIbHOM (QHU3UKH K
IPAMOTHOMY HAyYHOMY aHAJIN3Y CUTYyaLUil.
OcBoeHue nmpubOpHO# 6a3bI IS UCCIIEIOBaHUS (PU3NIECKUX CBOUCTB KPUCTAJLIOB.

1.3. MecTo IMCHMILIMHBI B CTPYKTYpPe OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
BbICHIEr0 00pa30BaHUs

Juctunmuaa b1.B.0O3 Kpucramnorpadus oTHOCUTCS K BapHaTUBHON 4acTH Y4eOHOTO IIaHa
it Hanpasyierns 03.03.02 dusnka (ObakanaBpuar).

Jlj1g ycriemHoro 0CBOEHHs Kypca KpUcTamioGpu3uKi He0OX0AUMbI 3HAaHUSI OCHOB OOIIen
(U3HKY U MIPEX]IE BCETO Pa3/ieioB, MOCBAIIEHHBIX U3YUYEHUIO CTPYKTYPBI U (PU3NUECKUX CBOMCTB
Pa3IMYHbIX MAaTEPUATIOB.

B cBoo ouepenpb, 3HaHHE 3aKOHOB KPUCTAUIO(U3UKH CIIOCOOCTBYIOT OoJiee riIy0oKoMy
MMOHMMAHHIO TAKUX CHEIMATBHBIX AUCHHUIUINH, KaK (U3MKa MMOIYIPOBOAHUKOB, (hH3HKa
KOHJICHCUPOBAaHHOI'O COCTOSIHUS BEIIECTBA, HEIMHEHHAs ONTHUKA U Jp.

1.2. IlepevyeHpr mJIAHMPYEeMBIX pe3yJbTaTOB OOy4YeHMsl IO JUCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3yJIbTaTAMM 0CBOCHHSI 00pa30BaTe1bHOI MPOrpaMm

Brimycknuk 6akanaBpuata crnennaibHoctu 03.03.02 - @usnka nqomkeH 0061aaaTh
cnenyomuMu npodeccnonansubiMu kommereHIsiME (I1K), koTopsie hopMupyroTcs B mpoiiecce
W3Y4eHHUS KpucTaiorpapuu:

Wnp B pesynbrate u3ydeHus ydeOHOM TUCIUIUIMHBI 00yJaromuecs
Ne | ekc Conepxarue JIOJIKHBI
mr | xom KOMHG”{CHHI/II/I

K (mmu e€ qact) 3HATh YMETh BJIaJIETh




IIK-

CrniocoOHOCTHIO
MPOBO/IUTH
Hay4HbIC
HCCIICIOBAaHUS B
n30paHHOI
obnactu
IKCIIEPUMEHTAI
BHBIX U (WUJIHN)

COBPEMEHHYIO
npubopHyro 6azy
(B TOM umcIe
CJI0KHOE
du3naeckoe
000pyI0BaHNE) U
METOJIUKY
Hay4YHBIX

IPOBOJUTH HAyYHBIC
UCCIIC/IOBAaHHS B
n30paHHO# o0macTu
IKCIIEPUMEHTAIIbHBIX
u (1)
TEOPETHUECKUX

duznueckux
UCCIIE0BaHUM C

HaBBIKAMHU
Hay4HBIX
UCCJIEI0BAaHUN B
n30paHHON
obnactu
AKCTIEPUMEHTAIbH
BIX U (UJIH)
TEOPETHUYECKHIX




1 3apyOeKHOTO
OTIbITA

Nun B pesynbrate u3ydyenus: yaeOHOM JUCHUIUIMHBI 00YJaromuecs
Ne | exc Conepxanne JIOJIKHBI
nm | ko | XOMIETEHUMM
wun | (W9 €€ Hacth) 3HaTh YMETh BIIAJIET
TEOPETHUYECKUX | MCCIECIOBAHUN B TIOMOTIIBIO bu3nIecKux
busnyeckux M30paHHOM COBPEMCHHOU HCCIENOBAHUH C
. obnactu npuOopHoOil 0a3bl (B
MICCIIEZIOBAHUM C pHoop (8| nomomeio
¢du3nueckux uc- TOM YHCIIE | coBpeMEHHOI
IIOMOIIIb .

OMOIBIO clieZIoBaHUH (B TOM | CJIOXKHOTO npu6opHOii Ga3bl
COBPEMEHHOU YHCIIE CIOKHOTO (pusryecKoro (B TOM 4HCIE
npuOopHOi 6a3el | PU3UIECKOTO 000pyNOBaHUA) U | ¢1105KHOTO
(B TOM umciIe 00opynoBaHus) K | MHQOPMAUHMOHHEIX | hy3pdecKoro

UH(POPMALMOHHBIX | TEXHOJIOTUH c
CITOKHOTO op Hv 000py0BaHUsA) U
TEXHOJIOTHH ¢ y4eTOM MH(OPMALHOHHEI
(uznueckoro
y4€TOM OTEYECTBE | OTEUYECTBEHHOTO U | x TexHOIOIHH ¢
000py/I0BaHUsA) | HHOTO U 3apyOek- | 3apyOeRHOTO yaeToM
nH(pOpMaLMOHH U 3apy0eKHOTO
BIX TEXHOJIOTUH C OIbITA
y4eTOM
OTEYECTBEHHOI'O

B pesynbTaTe ocBoeHus auctuummabl Kprcramiorpadus oOydaronuiicss 1o0KeH
3Hamb OCHOBHBIE 3aKOHOMEPHOCTU (POPMUPOBAHUS TBEPAOTEIILHBIX MAaTEPUATIOB C

3aJaHHBIMHU CBOﬁCTBaMH; IMOHHUMATb B3aUMOCBA3b COCTaBad, CTPYKTYPHI U (1)I/ISI/ILIeCKI/IX

CBOMCTB KPHUCTAJIJIOB, ymemb IIPUMCHATH (bl/ISI/ILIeCKI/IC MOJCIIN 1 3aKOHBI IJIs PCIICHUA

IMPUKIAAHBIX 3a1a4; é1a0emb METOJaMHU (bI/ISI/IKI/I IIpH pCIICHUN COBPEMCHHBIX U

MNEPCICKTUBHBIX TCXHOJOTMYCCKHUX 3aaa4.

2.

CTpyKkTypa H cojep:kaHue TUCHUILINHBI

2.1.

Pacnpenesienne TpyA0éMKOCTH JUCHHUILINHBI 10 BUAaM padoT

OO61as Tpyao&EMKOCTh AUCHUILINHBI cocTaBisieT 4 3au.eq. (144 yacoB), ux
pacmpezeneHue mo BuaaM padoT MpecTaBieHo B Tadnuie (0 cmyodenmos OPO):

Bun yue6Hoi#t paboThI CemecTtp/yacsl
6
KonTakTHast padora, B TOM 4ncJe: 80,3
AyIHMTOpHBIE 3aHATHS (BCEro): 80
3aHATHA JEKIUOHHOTO THIIA 40
JIaGopaTopHbIe 3aHATHS 40
3aHATHS CEMUHAPCKOTO TUMA (CEMHHAPBI, TPAKTUYECKUE 3aHATHS)
HNuas koHTaKTHaA"A padora: 8,3
KonTtpons camocrositensHoit padoTs! (KCP) 8




[Tpomexyrounas arrectrauus (MKP)

0,3

CamocrosiTesibHasi paboTa (Bcero): 20
B ToMm umncie:
KypcoBas pabota -
[TpopaboTka yaeOHOTO (TCOPETHUSCKOTO) MaTepHraa -
BrInoaHeHne MHIMBUIYAIbHBIX 3aaHNi (TIOATOTOBKA
COOOIICHH, TPE3ESHTALINH ) )
Pedepar -
[ToaroToBka K TeKymemy KOHTPOJIIO -
Kontpoasb: 35,7
IToaroroBka k 3auery -
OO0masi Tpy10€eMKOCTh yac. 144
B TOM 4K CJie KOHTaKTHasi padoTra 80,3
3a4. efl. 4

2.2.  CTpykTypa IMCUMILIMHBI:

Hucrtunnmuna Kpucramiorpadus BKIIOYAET CIEAYIONINE Pa3Ieibl:

1. T'eomerpuyeckas kpuctamiorpadpus.
2. CrtpykrypHas Kpuctautorpadus (KpUCTATIIOXUMHUS).

3. ®dusuveckas Kpucramiorpadusi.

Pacrnipenenenne Bu1oB yueOHOM pabOThl U UX TPYAOEMKOCTH IO pa3fesiaM AUCUUIIINHBIL:

{OJIM4ecTBO 4acoB
No
a3- HaumenoBanue paznenon \YIUTOpHAs Bueaynurop-
P Bcero pabora Has paboTa
nena
J KCP HKP CPC
1 I'eomerpuueckas 50 15 3 01 5
KpucTaorpadus.
2 CrpykrypHas kpuctamiorpadus 50 15 3 01 5
(KpuCTaIIIOXUMUS ).
3 ®duznyeckas Kpucramiorpadus 44 10 2 0,1 10
Uroro 144 40 8 0,3 20
2.3. Coaepixanue pa3iesioB TUCHUILIHHBI
Pa3 Hanme- dopma Kowm-neren-
nen | HOBaHWE Conepxanue pasjena TEKYILETO 002078
Ne | Paszena KOHTPOJIS
1 2 3 4 5




I'eomerpuu DeMEeHTHI CUMMeTpuH, | 3ammra jabopar-
ecKast KJIaCChl, CHHTOHMH M KaTeropuu. | X padort, [1K-2
KpHCTA- JOT- TeopeMbl CIOXKEHHUS JIEMEHTOB | TCCTUPO-BAHUC
dus CUMMETpPUHU. YcranoBka
KPHUCTAJLIOB. HNupexcer
Munepa. Tpancnsauus u
IPOCTPAHCTBEHHBIEC TPYIIIIBI
CUMMETPHH.
CrpykrypHa | Pemérku bpage. 3amura CrniocoGHOCTh
sl KpUcTai- | KoopauHalMOHHBIC YKCIIA, - 1abopaTop-HbIX MIPOBOJIHTH
nor-¢us chepsl 1 -MHOTOTpaHHUKH. YHCITO paboT, TecTupo- Hay4YHbIC
(OPMYITEHBIX €IMHHII. BaHUE. IKCIIEPUMEHTA
CrpykrypHble THNBL VlOHHBIE JTBHBIC
pagnychl. OcobGenHoctu buszndeckue
IJIOTHEMIINX ynakoBOK. [Ipenensr HcciIeIoBanus
YCTOWYUBOCTH CTPYKTYP. € IOMOIBIO
Tembl pazaena ciocoOCTBYIOT COBpeMeHIiOﬁ
(OpPMHUPO- BaHUIO CIIOCOOHOCTEIH, npubopHOH
yKkasaHnHbix B [TK-2. Gazer (TK-2)
dusnyec- BzanmocBa3b cocTaBa, 3amura nmabopar-
Kas CTPYKTYpBI U (DH3HUECKHX CBOjicTB| HPIX paboT, TecCT.
KpHUcCTal- TBEPJBIX TEN. IIposepka .
norpa-Qus [IpenenpHBIe  TPymmel U crocobrocteit HK-2
MPOBOJUTD
TIPUHIIUIIBI CUMMETpHHU. HAYYHbIC CLIOCOBHOCTE
VYka3zarenbHble  MOBEPXHOCTH. MCCICNIOBAHUA B | 1poBosUTh
KrnaccubuKauus KpucTamios o | M30paHHo# Hay4HbIC
UX (U3MYECKUM CBOMCTBaM: o0mactu TEOPETUICCKHE
upo-, CETrHEeTO- u 2(; jle(I)IEfSHTaHBH HCCHGHOB&HKI g
B M30paHHOU
MBE30DNEKTPUKA;  OJHO- U | TeOpETHUECKUX P T
JIBYOCHBIE KpPHUCTAILIBI, pusngecknx KPHUCTAILIOrpa-
TUPOTPOIHBIE KPUCTAIIBL. MCCIENOBAHUI C | dhypyy.
MOMOIIBIO
YcBoeHue Bcex TeM paszferia .
COBPEMEHHOI

(hopMHPYIOT CTOCOOHOCTH
MPOBOJNTH HAyYHBIE
UCCIIeJIOBaHMs B M30paHHOU
0071aCTH SKCIIEPUMEHTANBHBIX

(M) TeOpEeTUYECKUX (PU3MUECKUX
UCCIIEIOBAaHUM € TIOMOIIBIO
COBpPEMEHHOM MpuOOPHOI Oa3bl
(TTIK-2).

pUOOPHOH Oa3bl.

2.3.1 3auarud JeKIMOHHOI0 THIIA




- ®opma | Konnu
MMEHOBaHU
No 1 aMMCHOBAHHE Conepxanue pasjena TEKYILEro | -go
aznena
pasit KOHTPOJIA YyacoB
1 2 3 4
1.|l'eomerpuuec- | DieMEHTbl CHMMETPHUM, KIJIACChl, CHHTOHUU U
Kas Kpucran- |Kateropuu.  Teopembl — cioxeHuss  3ieMeHTOB | baunonpoc
norpadust  [CHMMETpUHM. YCTaHOBKAa KPUCTALIOB. VHIEKCHI 4
Munnepa. TpaHcisAnys ¥ IpOCTPAaHCTBEHHBIE TPYIIIIBI
CUMMETpPHUH.
2.| CtpykrypHas |Pemérku bpase. KoopaunanmonHsle unciia, -chepsl U |baunomnpoc
KpUCTaJI-  |-MHOTOorpaHHMKH. Yucno (OpMyJIbHBIX €IUHULL.
norpadust  |CtpykrypHbie TUIEL. MoHHBIE paanyckl. OcoOeHHOCTH Tecr 4
IJIOTHEMIMX ynakoBOK. [Ipexensr  ycroWdmBOoCTH
CTPYKTYP.
3.| ®usmueckas |B3auMoOCBsI3b cocTaBa, CTPYKTYpl W (H3UYECKUX
KpPHUCTAl=  |cBOCTB TBEPIBIX TEI.
norpadus bmumonipoc| 8
[IpenenbHbIe TPYNIIBI ¥ MPUHIIUITEI CHMMETPHUH.
VYkazarenbHble moBepxHocTU. Knaccuduxarus
KPUCTAJIJIOB MO MX (PU3MYECKUM CBOMCTBAM: MHUPO-,
CETHEeTO- U TThe30IeKTPHKH; OTHO- U JBYOCHBIE Tecr
KpPHUCTAJIIbl, THPOTPOTIHBIE KPUCTAILIBI.
Hmoeo: 16
2.3.2 3aunsatus cemunapckoro Tuna (IK-2):
Ne
Ne . Koun-Bo
paszena Tembl ceMuHapCKuX (MPaKTUYECKUX) 3aHATUN
/1 4acoB
JUCLUILTAHBI
1 1 CuMMeTpHs KPUCTAJUIMYECKUX MHOTOTPAaHHUKOB. Y CTAHOBKA 2
KPUCTAJUUIOB U ONpeeNieHue HHIeKCOB Muiepa rmiocKoCTe.
2 2 I'eomeTpus npocTpaHcTBeHHOM peméTku. OnpenencHue 6
IUIOTHOCTU KPUCTAIIJIOB U KOA(PPHUIIMECHTOB 3aM0THEHUS.
3 3 [IpenenbHble rpynnbl U NIPUHLKIBI cUMMETpUH. EcTecTBeHHast 8
U MCKYCCTBEHHAs aHU30Tponus kpucramioB. Kiaccudukarus
KPHUCTAJIJIOB 10 UX (PU3UYECKUM CBOICTBaM.
Hroro: 16

2.3.3 JlaGopaTopHble 3aHATHS: (He npedycMompeHvl)

2.3.4 TlpuMepHBbIii epeyeHb KYypcOBbIX padoT:




1. MeTo/ip! BbIpalliuBaHuE MOHOKPHUCTAJLIOB.
2. CtpykTypa ¥ pU3N9IeCKUe CBOWCTBA MOHOKPUCTAIIIIOB CJIOKHBIX OKCHJIOB.
3. MoaepHu3alus CrenmnpakTiKyma o Kpuctaorpaduu.
4. Pa3zpaboTKka METOUKH OLICHKH 3HAHHI CTYJCHTOB 10 KpUCTAIUIOTpaduu. .
2.4 IlepeyeHb y4eOHO-MeTOAUYECKOT0 ol0ecrevyeHusl sl CAMOCTOSITEIbHOH PadoThI
o0yuawiuxcst mo gucuuminne Kpucmannozpagus.

[Tepedyenn yu4eOHO-METOIUUIECKOTO OOECIICUSHUS TUCIUILIUHBI 110

No Bux CPC o
BBITIOJTHEHUIO CAMOCTOSITEIILHOW PabOThI

[IpopaboTka
1 | Teopernueckor
0 MaTepuaia

MeToudeckie PEKOMEHJANMU [0 OPraHu3allid  CaMOCTOSTEIBHON
pabotsl ctynentoB, ®I'bOY BO «Ky6I'V», 2012. - 33 c.

1. bymenesa F0.U. Kak npaBuibHO HamucaTh pedepat, KypcoBYIO U I1-
2 IJIOMHYIO paboThl: YueObHoe mocobue it 6akaiaBpoB [DIEKTPOHHBIHA
Pedepar pecypc]: yueb. mocobue — DnekTpoH. naH. — M.: JlamkoB u K, 2016. —
140 c. https://e.lanbook.com/book/93331.

2. KyzunenoB W.H. Pedeparbl, kypcoBble M IUILUIOMHBIE DPAOOTHI.
Meroanka moAroTOBKHA U oopMIIeHUs [DIEKTPOHHBIN pecypc]: yueo.
nocobue — OnextpoH. maH. — M.: JlamkoB u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Bruterskanuna A.O. JlenoBbie 1 HAy4YHbIE IPE3CHTALIMU [ DJIEKTPOHHBIN
IToarotoBka | pecypc]: yue6HOe nmocobue — DnektpoH. naH. — M., bepnun: Jupexr-
3 | mpe3eHTtanuu o | Meaua, 2016. — 115 c.

teme pedepara | http://biblioclub.ru/index.php?page=book_view red&book id=446660

VY4eOHO-METOTMUECKIE MaTEePUAIIBI ISl CAMOCTOSTEIbHON pabOThl 00yJaromuxcs U3
YHCIIa MHBAJIHM/IOB U JII] C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHE 3710poBbs (OB3) mpenocrasisrorcest
B (hopMax, aalITUPOBAHHBIX K OTPAaHHYCHUSM UX 370POBBS U BOCHPUATUS HH(POPMAIIIH:

JInst L ¢ HapyIIeHUSIMH 3PSHHUS:

— B [IEYaTHOW (opMe yBENUYEHHBIM MIPUPTOM, — B (hOpME dIEKTPOHHOTO JOKyMeHTa, [1iist

JIMII C HAPYLICHUSIMH CITyXa:

— B Ie4aTHOM dopme,

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA.

Jlnist U1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIbHOTO anmapara:

— B meyaTHoi opme,

— B (JopMe FJIEKTPOHHOTO JTOKYMEHTAa, - B popmMe ayauodaiina.

JlaHHBINM TepedyeHb MOKET ObITh KOHKPETHU3UPOBaH B 3aBUCHUMOCTH OT KOHTHHI€HTA
oOyuaronuxcs.

3. O6pa3zoBaTesibHbIE TEXHOJIOTHH.

IIpu peanuzanuum y4deOHOM paboThl Mo ocBoeHuro “Kpucramiorpadpuu” HUCHONB3YIOTCS
COBpEMEHHbIE 00pa30BaTENIbHbIE TEXHOIOTHH:


http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
http://biblioclub.ru/index.php?page=book_view_red&book_id=446660
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— MHTEpaKTUBHOE 00y4eHHE;
— HCCIIeIOBATEIICKIE METOIbI B 00y4CHHH; — TPOOIEMHOE O0yUYCHHE.
Bonbmas yacTe JIeKUMi MPOBOAUTCS C UCTIOIB30BaHUEM JOCKH, POEKTOPA, TAOJHIIL, TJIAKATOB
U JIEMOHCTPAIMOHHOTO 3KcrepuMenTa. bonee 70% oOmero konraktHoro Bpemenu (36,2 yaca)
IIPOBOJISITCS] B MHTEPAKTUBHOM Gopme (26 yacoB).
3aHATHS 1a00PATOPHOTO MPAKTUKYMa MIPOBOJISATCS B CIICUATU3UPOBAHHOM JTa00paTOPHH.
CamocrosiTenpHas padoTa 1Mo AUCHUIIMHE BKIIOYALT:
— CaMOTIOITOTOBKY K YY4EOHBIM 3aHSATHSM II0 KOHCIEKTaM, y4eOHOW IuTepaType,
MHTEPHET pecypcam;
— BBIMOJIHCHUE JIOMAIHUX 3aJaHuil (pElICHHE THIIOBBIX 3a/1ad W BBIMIOJIHCHUE
TBOPUYECKUX 3aJaHUN).

4, OneHo4HbIe Cpeacrea AJisd TEKYIIEro KOHTPOJIA yCIEBAEMOCTH U l'lpOMC)KyTO‘-IHOﬁ
arrecranmuun

4.1 ®oHa OLEHOYHBIX CPEICTB /sl MPOBEIeHUs TeKylIeil aTTecTaluu

OreHka KadecTBa OCBOCHHS MPOTPAMMBI BKJIIOYAET TEKYIIHMH KOHTPOJb YCIEBAEMOCTH W
WTOTOBBIA KOHTPOJIb (3a4€T).

Texkymuil KOHTPOJIb YCIIEBAEMOCTH BEIETCSA IO PpE3yiabTaTaM BBIIIOJHEHUS JOMAIIHUAX
3aJlaHUM ¥ PaKTUYEeCKUX (pacyE€THBIX) padoT.
B koHIIe Kax/10r0 pasjaesna MpoBOJUTCS TaK HAa3bIBA€MBbIH “ONMUI-ONPOC”, KOT1a CTYAEHTHI TYT

e, TMOCJIe HOMepa 3aJaHHOTO BOMpoca, NMUIYT GOpMyiIbl W (WIH) ONpENeTeHHUs, pPElIaloT
“KOpOTKHE” 3a/1auu.

Ilpumep oaanka énuy onpoca:

CrynenT(ka) ['pynmna

1. HaTB KpaTKUEC ONPCACICHUA CICAYOUNIUM IOHATHUAM:

- KJIaCC WJIM IrpymIia CMMMETPHUHU KPUCTaJLIa

- Ipe/IeTIbHBIE TPYIIbl CUMMETPUN

- cTpykTypHbIi TN “NaCl”

2. YCTaHOBUTbH KPUCTAJLIBI KJIACCOB 32 u 3m
3. Jlokasath Hanm4ne (OTCYTCTBHUE) MBE303IEKTPUUECKOT0 3 (heKTa y KpUCTauoB KiaccoB 4/m u 3.
4. 3anonHUTH TaONUIlY, TOCTABUB + UM — TaMm, T/I€ HAJIO.

QDuszuueckoe Ilve3o- Tupomponusa Oono- ey- Hupo-
Knacc ceolicm-| IAEKmMpuu. (gpamenue nJjaoc- OCHbLIL OCHbLIL InNeKmpuu

Kpucmanna 6o Ihpexm mu nonap.) Kpucmann | Kpucman | ¢hghexkm
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222

mm?2

1

23

4m?2

Kakum maTpuniam nmpeoOpa3oBaHusi KOOPIUHAT COOTBETCTBYIOT ONEPALMU CUMMETPUH 2x U 4z ?

Kpatko chopmMyIupoBaTh MPUHITUTT CYIEpIIO3UIUHU u MIPUBECTH
ceoll  TIpUMED.

Tembl cemunapcKux 3aHamui.

CummeTpusi KPUCTATUTMYECKIX MHOTOTPAHHUKOB.
VYcTaHoBKa KPUCTAIOB U OTIpe/ieieHIE HHACKCOB Muuiepa TIOoCKOCTEH.
['eoMeTpust NpOCTPaHCTBEHHOW PEIIETKH.
Omnpenenenre MIOTHOCTH KPUCTAIIOB U K03 duuinenToB 3amnosnenus. [lpenenbubie
TPYIIbI ¥ TPUHIUIIBI CHMMETPHH.
EcTtecTBeHHast 1 MCKyCCTBEHHAsI aHU30TPOMUS KPUCTAILIOB.
Knaccudukanus kpucTayioB 1o ux (U3NIECKUM CBOMCTBaM.

3aoanus ona camocmosmenvHol pabomsl CmyOeHmos.
3aKOHOMEPHOCTH TUIOTHEHUIIUX YITaKOBOK IIAPOB.
[Ipenensl ycTOMYMBOCTH CTPYKTYD.

Oco0eHHOCTH CTPOEHUS M CBOMCTBA KUJIKUX KPUCTAJUIOB.
N3omopduszm u nomumophusm.
KoadduruenT 3amomHenus aneMeHTapHON ssueiiku. Popmbl
U cooepaoicanue ammecmayuil.
Dopmbl ammecmayuii:
AHanu3 pe3ynbTaToB JOMAIIHUX U KOHTPOJIBHBIX padoT.
OO6cyxieHue pe3ynbTaToB BHITIOJHEHHS U 3alllUTa pacu€THHIX padoT.
3au€T B KOHIIE CeMecTpa.
Ipumepvl KOHMPOILHBIX BONPOCOB.
DneMEeHThl CAMMETPUHU TOYEUHBIX TPYIIIL.
TeopeMmsbl CH0XKEHUS 3IEMEHTOB CUMMETPUH.
[TpuHIHUIBI CHMMETPUN B KPUCTALIOQUBHKE.

IIpenensr YCTOWYUBOCTH CTPYKTYP.

Ilpumeport mecmoe: Tecrt |

Bomnpoc BapuanTs! oTBeTOB
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1 2 3 4
Knace (rpymma) cummerpuun  4-|  4mm m3m 4/m 23
XTPaHHOM NUpaMUIbI .
Krnacc cummerpun okTaspa 4mm m3m 4/m 23
K kakoii KaTeropuu OTHOCUTCS BBICIIASI HU3ILas cpenHsis HE
TpEXrpaHHas mpuzma? CYIIECTBYET
Ompenenure  uHIekcel  Mwmwiepa|  (142). (421) (412) (124)
IJIOCKOCTH, eclu (X, V, Z) = (2, ¥, 1).
Omnpenenure KoopauHaTel miockoctu| (Y4,1/3,1/4) | (1/3,1/6,1/4) | (1/4,1/3,1/2). | (1/3,1/4,1/6)
¢ unaekcamu Muuepa (432).

Tect 2.
Bomnpoc BapuanTsl 0TBETOB

Tun pemérku bpass CsCl C P | F

Tun pemérku bpass NaCl C P I F

Ckonpko GopMyIbHBIX €IMHUI B peléTke Tuna “anmasza’? | 1, 4, 8, 12
B KpHUCTaIlIax KaKoro KJacca BO3MOXkeH | 4/m, 4mm, mm, 2/m
Mbe303JIeKTpudeckuil a3 dext?

KoopaunarimonHoe 4uciio B CTpyKType Tuna “mean’” paBHo | 1, 4, 8, 12

4.2 ®oH OLEHOYHBIX CPEJCTB [1JIsl MPOBedeHUsI MPOMEKYTOYHON aTTecTaluu
(npomedicymounas ammecmayus He npedycmompena)

4.2.1 Kputepuu olleHKH NMPH UTOr0BOI aTrTecTanun (3auém):

Kpumepusamu ycmnozo omeema 6yoym gvicmynams ciedyloujue Kaiecmea 3HaHUlL:
-TI0JTHOTA — KOJIMYECTBO 3HAHUN 00 M3y4aeMOM 00BEKTE, BXOSIIUX B TIPOTPAMMY;
-IJIyOMHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHHH 00 00BEKTE;
-KOHKPETHOCTh — YMEHHE PACKPBITh KOHKPETHBIC TIPOSIBIICHHS 000 OMEHHBIX 3HAHUH (J0Ka3aTh HA
pUMepax OCHOBHBIC TIOJIOKCHHS);
-CHCTEMHOCTbh — IPEJICTaBIICHUE 3HAHUI 00 0OBEKTE B CHCTEME, C BBIICIICHUEM CTPYKTYPHBIX €€
AJIEMEHTOB, PACIIOJI0KEHHBIX B JIOTHYECKOW TOCIIEI0BATEIBHOCTH;
-pa3BEPHYTOCTh — CIIOCOOHOCTh Pa3BEPHYTh 3HAHUS B PSiJI TIOCIICIOBATEIBHBIX MIAT0B;
-OCO3HAHHOCTh — TIOHMMAaHHUE CBS3eH MEXIy 3HAHUSMH, YMCHHUE BBIJICIIUTH CYIICCTBEHHBIC U
HECYIIIECTBEHHBIE CBSI3H, IO3HAHUE CIIOCOOOB U IMPHUHIIUIIOB MOJYYCHUS 3HAHHI.

Kpumepusmu nucomennoco omeema u npaxmu4ecko2o omuéma 6yoym blcmynamsb
cnedyrouue Kawecmea 3HaAHUlL:
-TI0JIHOTA — KOJIMYECTBO 3HAHUN 00 M3y4aeMOM 00BEKTE, BXOSIIUX B IPOTPAMMY;
-IIyOMHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHHUH 00 00BEKTE;
-KOHKPETHOCTh — YMEHHUE PACKPBITh KOHKPETHBIC MPOSIBICHUS 000 OIIEHHBIX 3HAHUH.

Omeem cmydenma Ha 6onpocel no oucyuniure «Kpucmannoepagusy oyenusaemcsi no
08YXOALILHOU cucmeme (3aumeno/ine 3aumeno):

«3a4TeHO0» CTaBUTCS, CCITH:
- JIaH OTBET JJOCTATOYHOM CTEIICHU MMOJIHOTHI Ha TIOCTABJICHHBIN BOIIPOC;
- JIOTMKa W TIOCJICJOBATEIIbHOCTh H3JI0KEHUS HE HMMEIOT HAPYIICHUH WM TPUCYTCTBYIOT

HE3HAYUTEIIbHBIC HAPYIIICHHUS;
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- HM3JI0KEHHE TEOPETUIECKOr0 MaTepraia U ynoTpedieHue TePMUHOB ObLTO 0€30IIMO0YHBIM HITH
A0MYIICHBI HCCYICCTBCHHBIC HCTOYHOCTU UJIU OH_II/IGKI/I,

- MOKa3aHbl YMCHHS W HABBIKH MPAKTUYECKOTO MPUMEHEHHS TeopeThudeckoro marepuana. «He
3a4TEeHO0» CTaBUTCS, €CITU

- OTBCTHI HA IMOCTABJICHHBIC BOIIPOCHI HC ObLIN JaHbl, a TaAK)XKE €CIIN:

- JIOTHKA W TIOCIIE0BATEIBLHOCTh U3JI0KEHHUS UMCIOT CYIIIECTBEHHBIC HAPYIICHHS;

- JOIMYIICHBI CYIECCTBCHHBIC omnOKu B TCOPCTUUCCKOM MATCpHAJIC,

- B OTBCTC OTCYTCTBYIOT BbIBOJbI;

- chopMUpPOBAHHOCTH YMEHUI W HABBIKOB HE TIOKAa3aHa.

OrneHoUHBIC CpEACTBA JUIi WHBAIWIOB WM JIMII C OTPAHMYCHHBIMH BO3MOXHOCTSIMU
3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHANBUIYAITbHBIX TICUXO()U3HIECKAX 0COOCHHOCTEH.

— MpH  HEOOXOJWMOCTH WHBAUAAM W JIUIAM C OTPaHUYCHHBIMH
BO3MOYHOCTSIMU 3JIOPOBBSI MIPEIOCTABIISICTCS JOTIOJTHUTEIHLHOE BPEMS JUIS MOJATOTOBKH
OTBETa Ha DK3aMCHE;

— MpU  MPOBEICHUU TMPOIEAYpPhl OICHUBAHUS PE3YyIbTaTOB OOyUYCHHUS
WHBAJUIOB W JIUI[ C OTPAHWYCHHBIMA BO3MOYKHOCTSIMH 3JIOPOBBS TPETyCMaTPHUBACTCS
WCI0JIb30BAHNE TEXHHUECKUX CPEJICTB, HEOOXOIUMBIX UM B CBSI3U C X MHIUBHTyaTbHBIMH
OCOOEHHOCTSAMU;

— mpyu  HEOOXOTUMOCTH  JUIsl  OOydJaromuxcs C  OTPaHHYCHHBIMH
BO3MOYHOCTSIMU 3JIOPOBbSI H HHBAJTUIOB MPOIIECypa OIICHUBAHHS PE3yJIbTATOB 00yUCHUS
MO JUCIUTUTMHE MOXKET TPOBOJMTHCS B HECKOJIBKO ATAIlOB.

[Iponiemypa oneHWBaHHUS PE3yJIbTATOB OOYUCHHSI WHBAJIHMIOB M JIMII C OTPaHUYCHHBIMHU
BO3MOJKHOCTSIMH 3/IOPOBBSl TI0 JWUCIUIUIMHE (MOIYNIO) MpeaycMaTpUBaeT TIPEIOCTABICHHE
nHbopMani B (QOopMax, aganTHPOBAHHBIX K OTPAHUYCHUSM WX 3IOPOBBS M BOCIPHSITHS
nHpOpMaIun:

J1J1s1 TUTL C HApYIIECHUSIMHA 3PSHHUSL:

- B TICYaTHON (opmMe YBEIWYCHHBIM MIPUPTOM, — B (HOpME AIEKTPOHHOTO
JTOKYMCHTA.

JUJ1st JTAT] ¢ HApYIICHUSIMH CITyXa!

— B [1IeUaTHOM opme,

- B (hopMe IEKTPOHHOTO JJOKYMEHTA.

J1J1s1 ML C HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:

— B [I€UaTHOM opme,

— B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

JlaHHBII TIEpeYeHb MOKET OBITh KOHKPETHU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyuaronuxcs.

5. IlepeyeHb OCHOBHON M JONOJHHUTEIbHOI y4eOHON JUTEepaTyphbl, HeOOXOAUMON ISt
OCBOCHUSA IMCUMILIUHBI:

5.1 OcHoBHas1 IUTepaTypa:
1. EropoB-Tucmenko,  FOpuit  KnaBaueBuu  Kpucramiorpapus u
Kkpucrtamoxumus [ Teker]:
y4eOHUK /7151 CTYAEHTOB BY30B, oOydarouuxcs no cnenuaiabHoct "['eosnorus” / F0. K. Eropos-
Tucmenko; [mox pen. B. C. Ypycosa] ; Mock. roc. yH-T uM. M. B. JlomoHocoBa, ['eon. dak. - 3-e

u3a. - Mocksa : Kuwxknsiit gom "Yuausepcurer", 2014. - 587 c.: nin. - bubnuorp.: c. 583-587. -
ISBN 978-5-98227-687-2.
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2. Bounapes B.I1. OcHOBBI MUHEPOJIOTHH U KpUCTAILIOrpaduu ¢ dIeMEeHTaMu
nerporpaduu [DnekTpoHHBIH pecypc] : Yuebnoe nocooue / B. I1. bonmapes. - M.: ®opym

NH®PA-M, 2015. - 280 c.
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c.
3. Bacamaes HO.M. Kpucrammopusuka u KpUCTAUIOXUMHS [ IIEKTPOHHBIN
pecypcl:
yuebHoe mocobue / FO. M. BbacanmaeB ; MunucrepcTBo oOpa3zoBanus W Hayku Poccuiickoi
denepanun, DepepanbHOEC TOCYIAPCTBEHHOE OIOJDKETHOE 00pa30oBaTeIbHOE —YUYPEKICHUE

BBICIIIETO MPOQecCUOHaNbHOr0 00pazoBanus «KeMepoBCckUil roCcyJapCTBEHHBIN YHUBEPCUTETY. -
Kemeposo : KemepoBckuii rocygapcTBeHHbIN yHUBepeuTeT, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book_red&id=278304.

5.2  JlomosHUTeNbHAs JUTEpaTypa:
1. Tortraitn ['tontep ®PU3MKO-XMMHUYECKHE OCHOBBI MaTepUajOBe/ICHUS
[Texct] : [yuebnO€ ocobue] / I'. ToTTmraiin ; nep. ¢ anri. K. H. 3omotosoit, /. O.
Yapkuna nop pen. B. I1. 3nomanosa. - M.: BUHOM. JlaGopatopus 3Hanwuii, 2011. -
400 c.: wn. - (JIyumuit 3apyOexHbIid yaeOHHK). - bubmuorp.: ¢. 375-383. - ISBN
9785947747690. - ISBN 3540401393.
2. Yynpynos E.B. OcHoBBI kpucTayutorpadun: yaeOHHK 151 CTYJICHTOB BY30B
/ E. B. Uynpynos, A. ®. Xoxinos, M. A. ®agiees. - M.: ®uzmatiur, 2006. - 500 c.:
ui. - bubnuorp.: c. 499-500. - ISBN 5940520601.
3. ApramonoB B.A. I'pynnel m ux npuioxkeHus B (PU3NKE, XUMHH,
kpuctaiorpadun [Tekcr] : ydeOHOe mocoOuWe misi CTyleHTOB By30B / B. A.
AptramoHnos, O. JI. CnoBoxoToB. - M. :
Axkanemus, 2005. - 510 c. - (Beicmiee npodeccuonanpbHoe 00pa3zoBanue. EcTecTBeHHbIE HAYKH). -
bubmuorp. : c. 498-503. - ISBN 5769521376.

6.1lepeyenr  pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH  ceTH
«/HTEepHET», HEOOXOAUMBIX JIJIsl OCBOCHUS AUCHUILIMHBI (MoayJsi) 1. [Tporpammbl
MOJICJIMPOBAHUS CTPYKTYpHBIX TUIIOB: TOPOS;

Kristallograph.rar.

7.Metoanueckue yKazaHusi 1Jsl 00y4alOLMXCsl M0 OCBOCHUI0 THCHMIIMHBI U
NMOAr0TOBKE K HTOIOBOMY KOHTPOJIIO (3a4€TYy)

KoHTposb MoslydeHHBIX 3HaHUH OCYILECTBIAETCS B BUAE 3a4dera. IloaroroBka Kk HeMy — 3TO
0000I1IeHNe U YKpEeIlJIeHHEe 3HaHWM, MX CUCTeMaTH3alys, YCTpaHEHHE BO3HHKIIMX B Ipoliecce
y4eObl MpoOesoB B OBJIAJCHUU YYeOHOW AUCIUIUIMHON. 3aueT MPOBOJUTCS B COOTBETCTBUH C
y4eOHO#l mporpamMMmoil mo aaHHoMy mnpenmery. Ilporpamma — 00s3aTenbHbBIM PYKOBOASIIMMA
JOKYMEHT, IO KOTOPOMY MOKHO OIPEIETUTh 00beM TpeOOBaHMM, IPEIbABISEMbIX HA 3a4eTax, a
TaKXe CUCTeMY M3ydaemMoro yueOHoro Matepuana. CTyJeHTbI BIIpaBe MOJIb30BaThCs MPOTrPaMMOi
U B IIpolieCcCe caMuX 3a4eToB. [103TOMY B X0/1€ M3y4YeHus IIpeAMETa, IOATOTOBKH K 3a4ETY HYKHO
TIIATEJIbHO O3HAKOMUTBHCSA € MPOrpaMMoOM Kypca. DTO IMO3BOJIUT LEJIECHAINIPaBICHHO H3Yy4UTh
Marepuai, CaMOCTOATENILHO IIPOBEPUTH IOJydEHHbIE 3HaHus. 1Ipy MOAroToBKeE K 3a4eTy cieayer
noOBIBaTh Ha TPYNIIOBBIX U WHAWBUIYAIbHBIX KOHCYIbTALUAX, KOTOPBIE, SIBIAACH HEOOXOIUMBIM
JIOTIOJTHEHUEM JIEKIIUH, JTaOOPaTOPHBIX 3aHATUH, IOMOTalOT IIy0Ke YCBOUTh HanboJiee CIOXKHbIE


http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://znanium.com/catalog/author/4ee7b0a2-f860-11e3-9766-90b11c31de4c
http://biblioclub.ru/index.php?page=book_red&id=278304
http://biblioclub.ru/index.php?page=book_red&id=278304
http://biblioclub.ru/index.php?page=book_red&id=278304
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MOJIOKCHHUST HM3y4aeMoro Kypca, YCTpaHUTh MpoOenbl B 3HAHUSAX. 3a4eThl CTaBAT MEpen
CTYACHTAMH 3aJ]a4y CaMOCTOSITEILHO PACIOPSAUTHCS TMOJYYCHHBIMH 3HAHUSAMHU, 00JICYbh MX B
HaJJIeXKAIyo GopMy, MOATOTOBUTH JIOTHYECKU CTPOHHBIN U HAYYHO 0OOCHOBAHHBIN OTBET.

MaTCpHUAJIbHO-TCXHHUYCCKAA

8.MaTepnaJn,Ho-TeXanecxaﬂ

0aza, HeoOXoaMMAasi [Jsl OCYlIIeCTBJIECHUS

06pa30BaTeJ’IbHOF0 nmpouecca mo IMCUMIIIMHE (MOI[y.l'llO).

s mpoBeneHust 3aHATHH mo aucuuruinHe Kpucramnorpadus mMeercss HeoOXoanmas

0aza, COOTBETCTBYIOIIAs JCHCTBYIOIIMM  CAaHUTAPHBIM |

IIPOTUBOIIOKAPHBIM IIpaBUJIaM U HOpMaM:

MatepuanbHO-TEXHUUYECKOE 00ecTIeueHUE TMCIUIUIMHBI (MOAYIIsA) U
Ne Bun padot
OCHAIL[EHHOCTh
1. | Jlekimmonnsie Jlexunonnas ayautopus (aya. 201 C), ocHaiieHHas Mpe3eHTaIMOHHON
3aHATHSA TE€XHUKOU (IIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOLIUM
MIPOTPaMMHBIM 00€eCIIeYeHUEM;
CHCIMATM3UPOBAHHBIC JCMOHCTPAIIMOHHBIC CTEHJBI W YCTAHOBKH IO
pasnmuuHbIM pazaenam oomen gusuku (koM. 200 C)
2. | CemuHapsl Crnemtaboparopust kpucramwiorpaduu (kom. 320 C), nmeronias
KOMITHFOTEPHBIN KJIaCcC, HATJISTHBIC TTOCOOMS 110 KPHCTALTOTpaduu: MOIEITH
MHOTOTPAaHHUKOB M MPOCTPAHCTBEHHBIX PEIIETOK; TPOTPAMMBI
MOJENTUPOBAHUS U UCCIEA0BAHNS KPUCTAIIIMUYECKUX CTPYKTYD,
noJispuzaoHHbId MuKpockonn MMH-8 u 5-ocubiii cronuk ®Enoposa.
3. | JlabopaTopusbie | JTabopaTopHbIE 3aHIATHS HE TPEITyCMOTPEHBI.
3aHATUSA
4. | KypcoBoe KabuHeT 1151 BBITIOJIHEHUS KYPCOBBIX PaboT - crerpradboparopust
HIPOCKTHPOBAH | gpycramrorpaduu (koM. 320 C).
ue
JlaGopaTtopust BeIpalnmBanus MOHOKprcTauioB (kom. 131 C).
5. | Koncynpramuu Aynutopus 320 C, kabunet 232 C.
6. | Texkymmuii KOHT Aynutopus 320 C, kabunet 232 C.
POJIb.
7. | CaMOCTOSTEND KabuHer a1 caMOCTOSTENHHOM pabOThl, OCHAIIEHHBI KOMIIBIOTEPHOMN
Hasi paboTa TEXHUKOW C BO3MOXHOCTBIO TMOJAKIIOUEHUsT K cetu «MHTepHeT»,
IpPOrpaMMOIl 3KpAaHHOTO YBEIMYEHUS U OOECHEYEHHBI JIOCTYIIOM B
ANEKTPOHHYIO0 HH(DOPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.




