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(yHIaMEHTAIbHBIX HAYK B TIOATOTOBKE OaKaIaBpOB.

TBEPABIX TEII.

1.1.

He.]'ll/l 1 3a]a491 U3YUYCHUA TUCITUITIMHBI
He.]'ll/l OCBOCHHUSA NUCIUIIJINHBI

MonaepHu3zaiys 1 pa3BUTHE KypcoB (DU3HMKH CBSA3aHBI C BO3PACTAIOIIECH POJIBIO

BHenpeHnue BEICOKUX TEXHOJIOTHI B MHXEHEPHYIO MPAKTHKY MPEAoIaraet

OCHOBATEJIbHOE 3HAKOMCTBO KaK C KIIACCHYECKUMHU, TaK U C HOBEUIIIMMU METOJAAMU U
pe3yabTaTaMu (PU3HMYECKUX UCCIIETOBAHHA.
Llensimu ocBoenust Kypca Kpucramiorpadus sBiasroTcs:
O3HaKOMJIEHHE CTYJCHTOB C OCOOCHHOCTSIMHU CTPOSHHSI KPUCTATUIMYECKUX U aMOP(HBIX

M3yueHne B3aMMOCBSI3M COCTaBa, CTPYKTYPHI i (PU3NIECKUX CBOHCTB KPHUCTAJIOB.
N3yueHune eCTeCTBEHHOM aHU30TPOIMY KPUCTAILIOB.

1.2

3‘21}13‘[1/[ JAUCHHUIIIMHbI:

®opMHUpOBaHUE HABBIKOB IO MPUMEHEHHIO MOJIOKEHUH QyHIaMEHTaIbHON (PU3UKHU K
IPAaMOTHOMY Hay4YHOMY aHAJIU3y CUTyalUN.
OcBoenue mpuOOpHO# 0a3bl A1 HCCIeI0BaHUs (PU3NIECKUX CBOMCTB KPUCTAILIOB.

1.3.

MecTo AUCHUILUIMHBI B CTPYKTYype OCHOBHOH 00pa3oBaTeIbHOIl MPOrpamMMbl
BbICIIEr0 00pa30BaHus

Hucuumuimaa b1.B.03 Kpucrannorpadus oTHOCHTCS K BApHATUBHOM 4acTh y4eOHOTO
mana s Harpasienus 03.03.02 dusuka (6akanaBpuar).
J5isl ycnemHoro 0CBOEHHsI Kypca KpUCTaIo(pu3uKe He00X0AUMbI 3HaHUSI OCHOB 001IeH
(GU3MKHU U TIPEKIE BCErO pa3/IesioB, MOCBAIIEHHBIX U3YUYSCHHIO CTPYKTYPHI M (PU3HMUECKUX CBOWCTB
Pa3IMYHBIX MAaTEPHAIIOB.
B cBoto ouepeib, 3HaHNE 3aKOHOB KPUCTAIUIO(U3UKHU CIOCOOCTBYIOT O0Jiee TryboKoMy
MOHUMAHHIO TaKUX CHEIHATBHBIX JUCHUIUINH, KaK (U3UKa IOIYTPOBOAHUKOB, (PU3UKA
KOH/ICHCHPOBAHHOTO COCTOSIHHS BEIIECTBA, HEJIMHEHHAs ONTUKA U JIp.

1.2

Ilepedyenn niIaHupyeMbIX pe3yJIbTATOB 00y4eHHUs MO AMCHMILIMHE (MOAYJIIO),
COOTHECEHHBIX € INIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOCHHsI 00pa30BaTe/IbHON MPOrpaMm

Brimycknuk 6akanaBpuata crierpanbHocTi 03.03.02 - dusuka nomkeH 061aaaTh
creayoumMu npodeccnonanbabiMu komnereHusmvu (I1K), kotopsie popmupyrorces B
nporecce N3yueHus Kpucramuorpaduu:

bHBIX U (WJIH)

Hay4YHBbIX

HUCCIJIEJOBAaHUM C

Nup B pesynbraTe n3ydeHus ya4eOHOW TUCIIUILTMHBI 00yJaroImuecs
Conepxanue
Ne | exc JOJIKHBI
KOMIIETEHIIUU
I | KOM R
(unn e€ yacTn) 3HATh YMETH BJIAaJETh
1012071
1 [IK- | Cnoco6HOCTBIO COBPEMEHHYIO [POBOAUTH HAYYHBIEC | HaBBIKAMU
2 IIPOBOAUTD npuOOpHyIo 6a3y | UCCIIEOBaHUS B Hay4YHBIX
Hay4HbIC (B TOM uHCIE n30paHHON 00JIACTH | UCCIICIOBAaHUI B
UCCIIEIOBAaHUS B | CIIOXKHOE AKCIEPHUMEHTAJIbHBIX | N30paHHON
n30paHHOM ¢buznueckoe u (wim) obmactu
obacTtu 00OpYJOBaHUE) U | TEOPETUYECKHUX HKCIEPUMEHTAIbH
SKCIEPUMEHTAI | METOJIMKY buznuecKux bIX U (WJIH)

TEOPETUUYECKUX
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0a3sI (B TOM
YHCIIe CII0KHOTO
¢bu3nvecKoro
o0opyoBaHus)
u
MHPOPMAIMOHH
BIX TEXHOJIOTUI
C y4eToM
OTE4YECTBEHHOTO
1 3apy0exKHOTO
OTIBITa

¢bu3nvecKoro
o0opy/IoBaHus) U
MH(POPMALMOHHBIX
TEXHOJIOTHM C
YUETOM OTECUECTBE
HHOTO | 3apy0ex-
HOTO OTIbITA

000py10BaHUs) U
MH(POPMALMOHHBIX
TEXHOJIOTHM C
y4eToM
OTEYECTBEHHOTO U
3apy0OeKHOI0 OIbITa

Wup B pesynbraTe nzydeHus yaeOHON TUCIMIIMHBI 00ydJaronmecs
Conepxanue
Ne | ekc JOJIKHBI
KOMIIETEHIIUU
I | KOM R
(wm e€ gacTu) 3HATh YMETH BJIAJICTh
181201
TEOPETUYECKUX | UCCIIEIOBaHUI B MIOMOUIbIO ¢buznueckux
¢busnuecKux n30paHHON COBPEMEHHOM HCCIIEN0BaHUN C
WCCIIeIOBAaHM ¢ | obmacTu npuOOpHOIt 0a3bl (B | MOMOIIBIO
IIOMOUIBIO (bu3nIeCcKux uc- TOM YHCIIE COBPEMEHHOMU
COBPEMEHHOMN CJIEJOBaHUM (B TOM | CJI0XKHOI'O npuOOpHOI Oa3bl
puOOpHOI YUCJIE CI0KHOTO buznuecKoro (B TOM umCIE

CIJIO’KHOTO
¢du3nveckoro
00opy/IoBaHUs) U
MH(POPMALIMOHHEI
X TEXHOJIOTUH C
y4eToM
OTE4YECTBEHHOTO
1 3apy0exKHOr0
OIBITa

B pesynbrate ocBoeHus aucuuiuinibl Kpucramiorpadus o0ydaromuiics 10mKeH
3Hamb OCHOBHBIEC 3aKOHOMEPHOCTH ()OPMHUPOBAHUS TBEPAOTEIBHBIX MAaTEPHAJIOB C
3aJJaHHBIMH CBOWCTBaMH; TOHUMATh B3aMMOCBSI3b COCTaBa, CTPYKTYPHI U (PU3MUECKUX CBOUCTB

KpHUCTAJIJIOB;

yMemb TPUMCHSTH (PU3NYECKHE MOJICTTH U 3aKOHBI JIJISl PEIICHUS TPUKIIATHBIX 3a71a4;
énademp MeTo1aMu (PU3HUKH MPU PEIICHUH COBPEMEHHBIX U TIEPCIIEKTHBHBIX

TCXHOJOTMYCCKHUX 3aJa4.

2. CTpyKTypa U colepsKkaHue TUCHUIIIMHBI

2.1. Pacnpenenenune Tpy10éMKOCTH TUCIUILTHHBI 10 BUAaM padoT
O6mass TpyAOEMKOCTh JAUCIUIUIMHBI

COCTaBIIIET 3

3a4.Ca.

(108 w4acoB), wux

pacnpeseNeHre o BuaaM padoT IpeCTaBiIeHo B Tadnwuie (012 cmydenmod ODO):

Bun yae6HO# paboThI Cemectp/uacsl
7

KonTakTHas pabdora, B TOM 4ucie: 52,3
AyIuTOpHBbIE 3aHATHA (BCEro): 52
3aHATHS JEKIUOHHOIO TUIIA 26
JlabopaTopHbIe 3aHITHS 26
3aHATHS CEMUHAPCKOIo TUNA (CEMUHAPBI, TPAKTUYECKHUE 3aHATHSA)
WNnas konTakTHas padora: 14,3
KonTpons camocrositensHoi padotsl (KCP) 14
[Ipomexyrounas arrectauus (MIKP) 0,3
CamocrosiTesibHas padoTa (Bcero): 15
B ToMm yncie:
KypcoBas pabora -




[TpopaboTka yueOHOTO (TEOPETUUECKOT0) MaTeprana

Brmonnaenue HWHIAWBUYAJIbHBIX SaHaHI/Iﬁ (HO,Z[FOTOBKa
COOOILIEHUH, TPE3ECHTALIHI)

Pedepar

[ToaroroBka K TeKyiieMy KOHTPOIIO

26,7

KountpoJs:

ITogroroska k 3a4ery -

O01mas Tpy/10eMKOCTh yac. 108
B TOM 4YHCJIe KOHTaKTHas padora 52,3
3a4. e/l. 3

2.2. CTpyKTYypa NUCHHUILINHBI:

Juctunuaa Kpucramiorpadus BKIIOYaeT CIASAYIONINE Pa3eiibl:

1. Teomerpuueckas Kpuctamiorpagus.
2. CrpykrypHas kpuctayuiorpadpus (KpUCTANIOXUMHUS).
3. ®wusmueckas Kpucramiorpadpus.
Pacrnipenenenuie BUoB yueOHOM pabOThl M UX TPYILOEMKOCTH 110 pa3esiaM JUCIMIINHBI:
KonunyecTBo yacos
Ne
AynuropHas Bneaynurop-
pas- HanmenoBanue pasnenos
Bcero pabota Hasi paboTa
nena
JI KCP HNKP CPC
1 I'eomerprueckas 22.1 9 4 0.1 5
KpucTayorpadus.
2 CrpykrypHast Kpuctamiorpadus 27 9 5 0,1 5
(KpHUCTaUIOXUMUS).
3 dwusnueckas kpucrawtorpapus | 49,9 8 5 0,1 5
Htoro 108 26 14 0,3 15
2.3. Conep:xaHue pa3ie0B TUCHHUINIMHBI
Pa3 Hanwme- ®dopma KomMm-nieren-
Jieql | HOBaHHE Conepxanue pasnena TEKYILEro 11U
Ne pasnena KOHTPOJIA
1 2 3 4 5
1 I'eomeTpuu DNeMEeHTbl CUMMETPHH, 3ammra
eckas KJIaCCbl, CHHITOHHUU U KaTCrOpHHU. Ha60paT_X
KpHCTAT- TeopeMbl ClHOKEHUS 3JIEMEHTOB paboT [IK-2
CUMMETpHUU. Y CTAHOBKA
aor-us TECTUPO-BaHUE
Kkpucrawuios. Muaexcsr Muiepa.
Tpancasauus u
IIPOCTPAHCTBEHHBIE I'PYIIIIbI
CUMMETPHUH.
2 | CrpykrypHa | Pemérku bpase. 3amura CrniocobHOCTB
A kpucran- | KOOpAMHAIMOHHEIE YKCIa, - nabopaTop-HBIX IIPOBOJIUTH
nor-bus cdepbl U -MHOTOrpaHHUKU. Yncio pabor HayuHbIe
(OpMyJIBbHBIX €IUHUIL.
TECTUPO-BaHUE. JKCIIEPUMEHTA




CrpykTypHble TUIBL. MIOHHBIE JIbHBIE
paauycel. OcoOeHHOCTH dusndeckue
HHOTVHeﬁMHX ynakoBok. [Ipeneinst HICCIICIOBAHMS
CTOWYUBOCTHU CTPYKTYP.
yTeMm paszena CI;I}(])CO%F()ZTBYIOT ¢ HOMOTpIo .
(dbopMHUPO- BAaHUIO CLIOCOOHOCTEH, COBPCMCHHON
yka3aHHbIX B [1K-2. NpUOOPHOM
6a3sr (I1K-2)
3 duznuec- B3aumocssi3b cocTasa, 3ammuTa 1abopat-
Kast CTPYKTYPBI B (PU3UYECKHUX HBIX paboT, TecT.
KpUCTaJl- | CBOWCTB TBEPIBIX TEIL. IIpoBepka
aorpa-us [IpenenpHble rpynns U CIOCOOHOCTEH I1K-2
IPUHLIUAIIBI CHMMETPHH. IIPOBOAUTH
VYka3aTenbHble TIOBEPXHOCTH. Hay4HbIE CrniocobHOCTB
Knaccudukanus kpucTamios mno UCCIIEIOBaHUS B | IIPOBOJUTH
uX (PU3NYECKUM CBOWCTBAM: n30paHHON Hay4HbIE
IIUPO-, CETHETO- U obmacTtu TEOPETUYECKHE
[IbE303JIEKTPUKHU; OJITHO- U HKCHEPUMEHTAIbH | UCCIICIOBAHUS
JIBYOCHBIE€ KPUCTAJLIBI, bIX U (WJIH) B N30paHHOMN
TUPOTPOIHBIE KPUCTAIIIBI. TEOPETUUECKHUX obnacTtu
VYcBoeHMe Bcex TeM paszfelia ¢buznueckux KpHUCTaJIJI0rpa-
(bOopMUPYIOT CITOCOOHOCTH ucclieioBanmii ¢ | dum.
IIPOBOAUTH HAyUHBIE IIOMOUIBIO
UCCJIEIOBaHMsI B U30paHHOU COBPEMEHHOMN
00J1aCcTH SKCIIEPUMEHTAJIbHBIX U puOOpHOI 0a3bl.
(WJI1) TEOPETUYECKHUX
(U3NUECKUX UCCIIEIOBAHUI C
IIOMOUIBIO COBPEMEHHOMN
npubopHoii 6a3s (ITK-2).
2.3.1 3aHATHA JIEKIMOHHOI'0 THIIA
®opma | Konny
HanmeHnoBanue
0 Coneprkanue pasnena TEKYIIETro -BO
pasznena
KOHTpOJISI | 4acOB
2 3 4
I'eomeTrpuuec- DJIeMEHTbI CAMMETPHUH, KIaCChl, CHHTOHUH U
Kasi KPUCTAJI- |KaTErOpuH. TeopeMbl CII0KEHUS JIEMEHTOB brumonpoc
norpadust  |cCUMMETpUU. Y CTaHOBKA KPUCTAILIOB. HIEKCHI 4
Munnepa. TpaHcnsanus U IPOCTPAHCTBEHHBIE TPYIIIIBI
CUMMETPUHU.
CrpykrypHas (Pemérxu bpase. Koopaunanuonnslie uncna, -chepsl 1 [Biuionpoc
KpHCTan-  |-MHOTOTPaHHHUKH. UHCI0 GOPMYIBHBIX CMHHIL.
norpadust CrpyxkrypHblie Tunbl. MoHHbIe pagunycel. OcobeHHOCTH Tecr 4
IUIOTHEWIINX yIaKkoBOK. IIpeneinsl ycronunBocTi
CTPYKTYP.




3.| ®dusmueckas |B3auMocBs3b cOCTaBa, CTPYKTYPHI U PU3UIECKUX
KpHUCTaJl-  |CBOMCTB TBEPJBIX TEJ.
norpadust  |IIpenenbHble rPyNIBl M MIPUHLIUIIBI CAMMETPHUH. bmunonpoc| 8
VYxkazarenbHble oBepxHocTH. Knaccuduxanus
KPHUCTAJJIOB IO UX (pU3MYECKUM CBOMCTBaM: HPO-,
CETHETO- U MbE303JIEKTPUKH; OJTHO- U JIBYOCHBIE Tect
KPHUCTAJIBI, THPOTPOIIHBIE KPUCTAILIBL.
Hmoeo: 16
2.3.2 3ansaTus cemuuapckoro tuna (IK-2):
Ne
Ne . Koi-Bo
paszaena Tembl ceMUHApCKUX (MPAKTUYECKUX ) 3aHATUI
n/n 4acoB
TV CLIUTUTAHBI
1 1 CuMMeTpHs KpUCTAININYECKUX MHOTOTPAaHHUKOB. Y CTAHOBKA 2
KPHUCTAJJIOB U ONpeesieHNe NHAEKCOB Muliepa MmiI0CKOCTEH.
2 2 I'eomeTpust mpocTpaHcTBEHHOM pemérku. Onpenenenue 6
IUIOTHOCTH KPUCTAIIIIOB M KOA(PPHUIIMEHTOB 3aII0JTHEHUSI.
3 3 [IpenenpHble rpynnsl ¥ NPUHIUIBI cUMMETpUU. EcTecTBeHHas 8
¥ HCKYCCTBEHHAs aHU30TpOIus KpucTayuioB. Kiaccudukanms
KPHUCTAJIOB M0 UX (PU3NYECKUM CBOWCTBAM.
Hroro: 16

2.3.3 JlaGopaTopHbIe 3aHATHS: (He npedycMompeHvl)
2.3.4 IlpuMepHblii NepevyeHb KypCcOBbIX paldoT:
1. MeTo/1bl BbIpaIlIMBaHUE MOHOKPHUCTAJUIOB.

2. CtpykTypa 1 pU3u4ecKrue CBOHCTBA MOHOKPHUCTAIIIOB CIIOKHBIX OKCHJIOB.

3. MoaepHu3anus CennpakTUKyMa 1o KpUCTauiorpaduu.

4. Pazpa®oTKa METOAMKH OLIEHKU 3HAHUI CTYAEHTOB MO KpUCTaIorpaduu..

2.4 IlepeueHb y4eOHO-METOAMYECKOT0 0O0ecneYeHUs VISl CAMOCTOSITEJIbHON padoThl

o0yuawmuxcs no gucuunianue Kpucmannozpagua.

[lepeueHp yueOHO-METOAUYECKOTO 00ECIIEYEHUS TUCIIUATIIIUHEI
Ne|  Bug CPC p y A JCIL

I10 BEIIIOJTHEHUIO CaMOCTOSTEILHOM paGOTLI

IIpopaboTka
1 | teopernyeckor
0 MaTepuaia

Meroanueckue peKOMEHIAUMH 110 OPTaHU3ALUU CAMOCTOATEIbHON
pabotel ctynento, DI'BOY BO «Ky6I'Y», 2012. - 33 c.

140 c.
https://e.lanbook.com/book/93331.

1. Bymenesa FO.1. Kak nmpaBuibHO Hanucath pedepat, KypCcoBYIO U JTU-
IUIOMHYI0 pa0oThl: Y4ueOHoe mocobue s 6akanaBpoB [DIEKTPOHHBIN
P Pedpepar pecypc]: yueb. mocodbue — Dnektpos. naH. — M.: JlamkoB u K, 2016. —
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2. KysnenoB W.H. Pedeparbl, KypcoBble M AMIIIOMHBIE PabOTHI.
MeToauka moAroTOBKH U oopmiteHus: [DNeKTpOHHBIN pecype]: yueo.
nocobue — DnektpoH. nad. — M.: Jlamko u K, 2016. — 340 c.
https://e.lanbook.com/book/93303.

Bouterxanuna A.O. JlenoBble U HayyHbIE IPE3EHTALMU [ DJIEKTPOHHBIN

r?zgggzgzii pecypc]: yueOHoe mocobue — DnekTpoH. AaH. — M., bepnun: Jupext-
3| TPEEEI | Memma, 2016.— 115 ¢,
http://biblioclub.ru/index.php?page=book view_red&book id=446660
pedepara

Y4eOHO-MeTOANYECKHE MaTepHaIIbl AJIsi CAMOCTOSTENIbHON pabOThl 00yYaromuXCs U3
YHUCJla UHBAJIKUJIOB U JIUI] C OTPAHUYEHHBIMUA BO3MOKHOCTSIMHU 310poBbsi (OB3) mpenocraBisitoTcst
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHHSIM UX 370POBbS ¥ BOCIIPHUSITHS WH(OPMAIIUU:

JLyist vIn ¢ HapyIICHUSIMU 3PCHUSL:

— B [1€4aTHOW (hopMe YBEINYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOTO JIOKYMEHTAa,

JList I ¢ HapyIICHUSIMH CITyXa:

— B mieyaTHoM (hopme,

— B (hopMe 37eKTPOHHOTO JOKYMEHTA.

Jist un ¢ HapyIeHUsS MU ONTOPHO-/IBUTaTEIbHOTO arapara:

— B mieuaTHoM (opme,

— B (hopMe 3IeKTPOHHOTO JOKYMEHTA,

- B (hopme aynuodaiina.

JlaHHBII TepevYeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
00y4aromuxcs.

3. O0pa3oBaTesibHbIE TEXHOJIOTHH.
[Tpu peanuzanuu yueOHON paboThl o ocBoeHHIO “Kpucrammorpadgun™ ucrnonb3yroTes
COBpPEMEHHBIE 00pa30BaTEIbHBIC TEXHOJIOTUU:
— UHTEPAKTUBHOE O0yUYEHHUE;
— MCCIIeI0BATEIbCKIE METOBI B 00yUEHUH;
— npo0iieMHOE 00yUYEeHHE.
Bonbmast yacte eKuii MPOBOAUTCS € UCIIOJIB30BAaHUEM JIOCKH, TPOSKTOPA, TAOJHII, IIaKaTOB
U JEMOHCTPAIMOHHOTO 3KcrepuMenTa. bonee 70% obmero koHtaktHOro Bpemenu (36,2 vaca)
MIPOBOJISATCS] B UHTEPAKTUBHOMN opme (26 yacoB).
3aHATUsA 1a00PaTOPHOTO MPAKTHUKYMa MPOBOASTCS B CIICUATU3UPOBAHHOMN T1a00paTOPHH.
CamocrosTenbHas paboTa Mo AUCHUIUINHE BKIIIOYACT:
— CaMOMO/JTrOTOBKY K yUEOHBIM 3aHATHUSAM MO0 KOHCIIEKTaM, Y4eOHOH! JIUTepaType, MHTEPHET
pecypcam;
— BBITNIOJIHEHHUE JOMAIIIHUX 33/1aHUH (peIIeHue THIIOBBIX 33/1a4 U BHIIIOJHEHNE TBOPUECKUX
3a/1aHHi ).
4.01eHOYHbIE CPeICTBA /UISl TEKYIIero KOHTPOJSA YCHeBaeMOCTH M MPOMEKYTOYHOI
aTTecTaluM
4.1 ®oHJ OLIEHOYHBIX CPeCTB /ISl IPOBeeHUs TeKYIIel aTTecTalluu
Onenka KayecTBa OCBOCHHS MPOrpaMMbl BKJIIOYACT TEKYIIMH KOHTPOJb YCIIEBAEMOCTH H
WUTOTOBBI KOHTPOJIb (3a4€T).
Texyuuii KOHTPOJIb YCIIEBAEMOCTH BEAETCS MO pe3yJIbTaTaM BBIIOJHEHHUS JOMAITHUX
3aJJaHUN ¥ IPAKTHYECKHUX (pacuéTHBIX) paboT.
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B koHI1e kaXk10r0 paszjena npoBOAUTCS TaK Ha3bIBAEMBIN “OJUI-0MPOC”, KOTJa CTYJAEHTHI TYT

’&Ke, TOCJie HOMEpa 3aJaHHOr0 BOIpOca, MUUIYT (OpMYJbl U (WIIM) ONpPENeIeHHUs, PelaroT

“KOpOTKHE” 3a7auu.

Ilpumep 61anka 61Uy onpoca:

CrynenTt(ka)

I'pynna

1. JaTh KpaTKue ONpe/IeCHUS CIECAYIOIIUM MOHSTUSIM:

- KJIaCC WJIM IpyIIa CHMMETPUU KPUCTAILIA

- IPEJIEIbHBIC IPYIIIBEI CAMMETPUU

- ctpykTypHbIi Tun “NaCl”

2. YCTaHOBMTbH KpUCTAJLIBI KJIaccoB 32

A 3m

3. Joka3arp Hanuume (OTCYTCTBHUE) MbE303JIEKTPUYECKOro 3 peKTa y KpUCTaIOB KinaccoB 4/m u 3.

4. 3anonHUTH TaOIUILy, TOCTaBUB + WJIH — Tam, TJie HaJIO.

Du3uueckoe
Knacc ceolicm-

Kpucmania 60
l —

Ilve3o-
71eKmpud.

Igpgpexm

T'upomponusa
(epawienue
njaoc-mu noaap.)

Oono-
OCHbIIL
Kpucmann

Hey-
OCHbIIL
Kpucman

Hupo-
71eKmpuy

Ihgpexm

222

mm?2

1

23

4m?2

5. Kakum marpuniam npeoOpa3oBaHusi KOOPJHMHAT COOTBETCTBYIOT ONEPALUU CUMMETPUH 2x U 477

6. Kpartko

chopMyIHpOBaTH

MPUHLIUI

CyIIEpIIO3HUIIUU

U  IIPUBECTH

ceotl

puMep.

Temuwi CeEMUHAPCKUX 3AHAMULL:
CI/IMMeTpI/IH KPpUCTATNIMYCCKUX MHOTOI'PaAHHHUKOB.

VYcraHOBKa KPUCTAJUIOB U ONPEEIeHUE UHACKCOB Musuiepa IiIoCKOCTEM.

I'eomeTpus NPOCTPAaHCTBEHHOM PEIIETKH.
Omnpenenenue IOTHOCTU KPUCTAIIIOB U KO (OUIIMEHTOB 3aII0JIHEHHUS.
[IpenenbHble TpyNIIBI U IPUHIUAIIEI CAMMETPHHU.

EcrecTtBeHnnas u HUCKYCCTBCHHAA aHU30TPOIIUA KPUCTAJIJIOB.

Knaccudukanus KpucTamuioB 1o ux (pU3N4ecKuM CBOWCTBAM.
3a0anus 0nst camocmosmenvHol pabomol CyOeHmos.

3aKOHOMEPHOCTH IJIOTHEHIIMX YIIAKOBOK I11apOB.

[Ipenesnbl yCTOMYMBOCTH CTPYKTYP.

OCOOEHHOCTH CTPOCHUS M CBOMCTBA )KUJKUX KPUCTAJIIOB.

N3omopdusm 1 nonmuMophusm.
KoaddutmenT 3anomHeHusI 2IeMEHTapHON STYCHUKH.
Dopmvul u codeparcanue ammecmayuil.

Dopmvl ammecmayuii:
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AHanus pe3yiabTaToB JOMAUIHUX U KOHTPOJIBHBIX PaloT.
OO6cysxaeHne pe3yIbTaTOB BHIIOJHEHHS U 3aIUTa pacu&THBIX padoT.
3auéT B KOHIIE CEMECTpa.
IIpumepovl KOHMPOTLHBIX BONPOCOE:
OneMEeHTbl CUMMETPUHU TOYEUHBIX IPYIII.
Teopemsl Cl10KEHMSI 3JIEMEHTOB CUMMETPHUH.
[TpuHIUIIBI CHMMETPUU B KPUCTAIIO(DHU3UKE.
[Ipenesnbl yCTOMYMBOCTH CTPYKTYP.

Ilpumepovr mecmos: Tect 1

Bormpoc BapuaHTsl 0TBETOB

1 2 3 4
Kunacc (rpynna) cummeTrpun 4mm m3m 4/m 23
4-XrpaHHON NUPAMHU/IBI
Knacc cummeTpun okrasapa 4mm m3m 4/m 23
K kakoit kareropum OTHOCUTCSA BBICIIAs HU3LIAs CpenHss HE
TpEXrpaHHas npusma’? CYILIECTBYET
Onpenenure nuaekcsl Muiepa (142). (421) (412) (124)
MJI0CKOCTH, eciu (X, Y, Z) = (2, Y2, 1).
Onpenenure koopauHatel mwockoctu | (Y2,1/3,1/4) | (1/3,1/6,1/4) | (1/4,1/3,1/2). | (1/3,1/4,1/6)
¢ unaexkcamu Musiepa (432).

Tecr 2.
Bonpoc Bapuantsl 0TBETOB

Tun pemérku bpass CsCl C P I F

Tun pemérku bpass NaCl C P I F

CKonbKO (OPMYITBHBIX €IMHUIL B peHIETKE THIIA “‘anmmasa’? 1, 4, 8, 12
B kpucrannax Kkakoro kjiacca BO3MOXKEH 4/m, 4mm, mm, 2/m
IbE303JIEKTpUUECcKuil 3 hexT?

KoopauHaiiioHHO€e 4iCIlo B CTPYKTYpeE TUIIA “MeIn” paBHO 1, 4, 8, 12

4.2 ®oHJI OLIEHOYHBIX CPEJICTB /IS MPOBeIeHUs POMEKYTOUHOM aTTecTAUM
(npomesicymounas ammecmayusi He npedycCMOmpeHa)

4.2.1 Kpurepuu oleHKH IIPH UTOTOBOI aTTECTALMMH (3auém):

Kpumepusamu ycmnozo omeema 6y0ym gblcmynamu cedyiowue Kaiecmea 3SHaAHUlL:
-TIOJIHOTA — KOJIMYECTBO 3HAHUH 00 M3y4aeMoM OOBEKTE, BXOSIIUX B IPOTPAMMY;;
-IITyOMHA — COBOKYITHOCTh OCO3HAHHBIX 3HAHUHN 00 00BEKTE;
-KOHKPETHOCTb — YMEHHE PACKPbITh KOHKPETHBIE MPOSIBIICHHUS 0000IIEHHBIX 3HAHUH (JJOKa3aTh Ha
MIpUMEPax OCHOBHBIE MOJIOKEHHUS);
-CHUCTEMHOCTb — IPEJCTABICHNE 3HAaHUI 00 0OBEKTE B CHCTEME, C BBIICJICHUEM CTPYKTYPHBIX €&
3JIEMEHTOB, PACIIOJIOKEHHBIX B JIOTHYECKOW TOCIEI0BATEIBHOCTH;
-pa3BEPHYTOCTH — CIIOCOOHOCTD Pa3BEPHYTh 3HAHMUS B S MTOCIIEIOBATEIbHBIX I1ar0B;
-OCO3HAHHOCTh — MOHMMAaHHE CBS3eH MEXIy 3HAHMSAMHU, YMEHHE BBIIEIUTH CYLICCTBEHHBIC H
HECYIIECTBEHHBIE CBSA3H, TO3HAHUE CITIOCOOOB M MPUHIIUIIOB TOJTYYECHUS 3HAHUH.

Kpumepusamu nucomenno2o omeema u npaxmuyecko2o omuéma 6y0ym GulCmynambo
creoyloujue Kauecmea 3HaAHUll.
-TIOJIHOTA — KOJIMYECTBO 3HAHUH 00 M3y4aeMoM OOBEKTE, BXOSIIUX B IPOTPAMMY;;
-IITyOMHA — COBOKYITHOCTH OCO3HAHHBIX 3HAHUHN 00 00BEKTE;
-KOHKPETHOCTb — YMEHHUE PACKPHITh KOHKPETHBIE MPOSBICHUS 0000IEHHBIX 3HAHU.
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Omeem cmydenma na 6onpocel no oucyuniune «Kpucmannoepagusay» oyenusaemcs no
08yX0ANIbHOU cucmeme (3aumeHo/He 3aUmeHo):
«3a4TeHO0)» CTaBUTCS, €CIIH:
- JaH OTBET JIOCTATOYHOH CTENeHU TOJTHOTHI Ha TIOCTAaBJICHHBIN BOIPOC;
- JIOTMKA U TIOCJIEOBATEILHOCTh M3JIOKEHHUSI HE MMEIOT HAPYUICHUH WM MPUCYTCTBYIOT
HE3HAYUTENIbHbIC HAPYLICHHUS;
- U3TI0’KEHHE TEOPETUUECKOTO MaTepraia u yrnorpedaeHne TEpMHUHOB ObLTO 0€301HMO0UHBIM HIIH
JIOMYIIEHBI HECYIIECTBEHHBIE HETOUHOCTHU HJTU OIIMOKH;
- TIOKa3aHbl YMEHHUS ¥ HaBBIKH MPAKTUYECKOTO MPUMEHEHHS TEOPETUYECKOTO MaTepraia.
«He 3a4TeH0» CTaBUTCS, €CIIH
- OTBETHI Ha IOCTABJICHHBIE BOIPOCHI HE ObLIN JIaHBbI, a TAKXKE ECIIU:
- JIOTHKA U TOCJIEA0BATEILHOCTD U3JI0KEHHSI UMEIOT CYIIECTBEHHBIE HAPYIIICHUS;
- JIOIYIIEHBI CYIIECTBEHHBIE OIUOKH B TEOPETUUECKOM MaTepuae;
- B OTBETE OTCYTCTBYIOT BBIBOJIBI;
- c(OpMHPOBAHHOCTh YMEHUI U HABBHIKOB HE ITOKa3aHa.

OrneHouHBIE CPEACTBA JUISI MHBAJIMIOB M JIMI] C OrPAaHMYEHHBIMH BO3MOXXHOCTSMHU
3JI0POBbSI BEIOMPAIOTCS C YUETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— IIpY HE0OXOAMMOCTH UHBAIMIAM U JIULIAM C OTPAHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI
MIPEOCTABIISACTCS JIOTIOJIHUTEIFHOE BPEMS JIJIS IOATOTOBKU OTBETA Ha SK3aMEHE;

— IIPH TPOBEICHUH TPOILEYPhl OLEHUBAHUS PE3YIbTATOB 00Y4YEHUS! MHBAIHUOB U JIMII C
OrpaHUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBBSI IIPEAYCMATPUBACTCS MCIIOIB30BAHUE TEXHHUUECKUX
CpeACTB, HEOOXOUMBIX UM B CBS3H C MX MHIUBUAYAIbHBIMUA OCOOCHHOCTSIMH;

— IIpY HEO0OXOAUMOCTH 151 00YUAIOIIMXCS C OrPAaHMYEHHBIMH BO3MOYXHOCTSMH 3JI0POBbSI
U UMHBAIWAOB TNpOIEAypa OLCHUBAHUS pPE3YJIbTaTOB OOYYEHUS TO JUCHUIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITATIOB.

[Iponienypa oueHUBaHUs PE3yIbTaTOB OOyUEHHs] MHBAIMIOB U JIUI[ C OTPAaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBBSI 110 JUCHMIUIMHE (MOAYNIO) NpPEeAyCMaTpUBAaeT MpPEIOCTaBICHUE
uHpopmanuu B (opmax, aganTUPOBAHHBIX K OrPAaHUYEHHUSM HX 30POBbS M BOCHIPHUSTHS
uHpOpMaLUN:

Jist a1y ¢ HapyIIeHUSIMA 3pECHUS:

— B [1€YaTHOW (hOpMe YBEINYCHHBIM HIPUPTOM,

— B (popMe PIIEKTPOHHOTO IOKYMEHTA.

JUist a1 ¢ HapyIEeHUsIMU CITyXa:

— B mieuaTHoM (opme,

— B (hopMe 37eKTPOHHOTO JOKYMEHTA.

Jist un ¢ HapyIeHUS MU ONTOPHO-/IBUTaTEIbHOTO arapara:

— B meyaTHoi (opme,

— B (hopMe 3JeKTPOHHOTO JOKYMEHTA.

JlaHHBII TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
00ydaromuxcs.

5. IlepeyeHb OCHOBHOW M /JONOJHHUTEIbHOIH y4eOHOI JMTepaTypbl, HEOOXOAMMOI 1JIA
OCBOEHHS TUCHMIJIHHBI:

5.1 OcHoBHas 1uTEpaTypa:

1. EropoB-Tucmenko, FOpuii Knasnuesnu Kpucramiorpadus u kpucramnoxumus [ Tekcr]:
yueOHUK JJIs1 CTYZCHTOB BY30B, oOy4aromuxcs rno cnenuanbuoctu "I'eomorus” / FO. K. Eropos-
Tucmenko; [mox pen. B. C. Ypycosa] ; Mock. roc. ya-T um. M. B. JIomoHocoBa, ['eon. dak. - 3-¢
u3l. - Mocksa : Kawxknbiii nom "Yuusepcurer", 2014. - 587 c.: un. - bubnuorp.: ¢. 583-587. -
ISBN 978-5-98227-687-2.

2. bonnmapes B.I1. OCHOBBI MHUHEPOJNIOTMM W KpUCTAIOrpadUu C SJIEMEHTaAMH
nerporpadun [DnexTpoHHbIi pecypc] : Yuebnoe mocodbue / B. Il. bonnapes. - M.: @opym :
NH®PA-M, 2015. - 280 c.
http://znanium.com/catalog/author/4ee7b0a2-{860-11e3-9766-90b1 1c31de4c.
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3. bacanaer K0.M. Kpucramnodusuka u KpuCTalIOXuMus [DIEKTPOHHBIN pecypce]:
yuebHoe nocobue / 0. M. bacanaeB ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit
@eneparun, degepanbHOE TOCyAapcTBEHHOE OO/PKETHOE 00pa3oBaTelbHOE YUPEkKACHUE
BBICIIIETO MPO(hecCHOHaIEHOTO 00pa3oBaHus «KeMepoBCKuil rocy1apCTBEHHBIN YHUBEPCUTETY. -
Kemeposo : KemepoBckuil rocyjapcTBeHHbIN yHuBepcurer, 2014. - 403 c.
http://biblioclub.ru/index.php?page=book red&id=278304.

5.2  JlonmoJHHWTeJbHasl JUTEPATypAa:

1. I'orrrraiin ['tonTep ®PU3MKO-XMMHUECKHE OCHOBBI MarepuaioBeneHus [Tekcr] :
[yae6HOe mocobue] / I'. Torrimraiin ; nep. ¢ anri. K. H. 3omoroBoit, JI. O. Yapkuna mox pen. B.
I1. 3nomanoBa. - M.: BUHOM. Jlabopatopust 3nanmii, 2011. - 400 c.: ui. - (JIyurmmii 3apyOexHbIii
yueOHuK). - bubnuorp.: c. 375-383. - ISBN 9785947747690. - ISBN 3540401393.

2. UynpynoB E.B. OcHoBsl kpuctamnorpaduu: ydeOHUK 17151 CTy1eHTOB By30B / E. B.
Uynpynos, A. ®@. Xoxios, M. A. @agnees. - M.: ®uzmatiut, 2006. - 500 c.: ui. - bubamorp.: c.
499-500. - ISBN 5940520601.

3. AptamoHoB B.A. I'pynmsl 1 ux nNpuaoxeHus B GU3UKE, XUMHUHU, KpUCTAIUIOTpapuu
[Tekcr] : yuebHOE IOCOOHE [T CTYACHTOB BYy30B / B. A. Apramonos, 1O. JI. CnoBoxoTos. - M. :
Axanemus, 2005. - 510 c. - (Bsicmiee npodeccronanpHoe oOpa3zoBanue. EcTecTBeHHbIC HAYKH). -
bubnuorp. : c. 498-503. - ISBN 5769521376.

6. Ilepeyennb pecypcoB MHGpOPMALMOHHO-TEJeKOMMYHUKANMOHHON ceTu «MHTepHeT»,
HEe00XOAUMBIX /IS OCBOCHUS AUCHHUIIMHBI (MOLYJI51)
1. ITporpaMMbl MOJEIMPOBAHUS CTPYKTYPHBIX THUIIOB!
TOPOS;
Kristallograph.rar.
7. MeToanyeckne YKa3aHHMsA /UIA OOYYalOIIMXCS 10 OCBOCHHMIO IHCHUILUIMHBI U
NMOAT0TOBKE K MTOTOBOMY KOHTPOJIIO (324€Ty)
KoHTpousb 1oy4eHHBIX 3HaHUM OCYILIECTBIIICTCA B BUJE 3a4deTa. [IoAroroBka kK HEMy — 3TO
000011IeHNe W YKpEIJICHHE 3HaHWW, UX CUCTEMaTH3allysl, YCTpaHEHHE BO3HHKIIUX B IPOLECCEe
yueObl MPoOeNIoB B OBJIAJACHNUN YIEOHON AUCIUTIITMHON.

3ayeT NMpOBOIUTCS B COOTBETCTBHM C Y4E€OHOH MpOrpaMMoi MO JaHHOMY INpPEAMETY.
[Iporpamma — 00s13aTeBHBIN PYKOBOASIINI TOKYMEHT, [0 KOTOPOMY MOXKHO ONPEACTUTh 00beM
TpeOOBaHU, MPEIbIABIAEMBIX Ha 3a4€TaX, a TAaKXKe CUCTEMY HM3y4aeMoro yuyeOHOro MaTepuaa.
CryneHThl BIpaBe IOJb30BAaTHCS MPOrpaMMOM U B Ipolecce camux 3adeToB. IlosTomy B xoze
M3y4YeHUs NpPEIMeTa, MOATOTOBKHM K 3a4eTy HY>KHO TINATEIbHO O3HAKOMUTHCS C IIPOrpamMMoi
Kypca. OTO MO3BOJMUT LEJIEHANPABICHHO H3Y4YUTh MaTEpHajl, CaMOCTOATEIbHO IPOBEPHUTH
NoJlyyeHHble 3HaHMA. [Ipy MOATOTOBKE K 3adeTy cieayeT MoObBaTh Ha TPYNIOBBIX U
WH/IMBUYaIbHBIX KOHCYJBTAIMSIX, KOTOpHIE, SBISISICH HEOOXOAMMBIM JOMOJHEHHEM JIEKIIHH,
1a00paTOPHBIX 3aHATHH, IOMOralT TIy0Xe YCBOUTh HauOojee CIOXKHBIE TOJO0KECHHUS
M3y4aeMoro Kypca, YCTPaHUTh NMPOoOesbl B 3HAHUAX. 3a4eThl CTABSAT MEpe]] CTYyACHTAMH 3aJady
CaMOCTOSITENIFHO PACIIOPAAUTHCS MOTYYCHHBIMU 3HAHUSAMH, 00JIeYb MX B HaJUIeXallyro (Gopmy,
MOJITOTOBUTH JIOTUYECKU CTPOHHBIA M HAYyYHO OOOCHOBAHHBIN OTBET.

8. MarepunanbHo-TexHn4yeckasi 0a3za, HeoOxoauMasi Ui  OCYLIECTBJICHUS

00pa3oBaTeILHOI0 NMPOoLEcca Mo JUCHUIINHE (MOYJIIO0).

Jlis mpoBeneHus 3aHATHA 1o muctumuinHe Kpucrammorpadust mmeercs HeoOXoaumas
MaTepHaTbHO-TEXHUYECKass 0a3a, COOTBETCTBYIOINAs  JCHCTBYIOIIMM  CAaHUTAPHBIM |
MIPOTUBOIIOKAPHBIM MTPABUIIAM U HOPMaM:

MarepuanbHO-TEXHHUYECKOE 00ecredeHne TUCIUIUTHHBI (MOIYIIS) U
Ne|  Bup pabor
OCHAIIIEHHOCTh
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JlekunoHHbIE Jlexunonnas aynuropus (aya. 201 C), ocHalieHHast Ipe3eHTAMOHHOM

3aHATHUS TEXHUKOH (IIPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM
MIPOrpaMMHBIM 00€CIIEUEHUEM;

CTEMAIN3UPOBAHHBIC IEMOHCTPAIIMOHHBIE CTEH/Ibl U YCTAaHOBKH IO
pa3nu4HbIM paszzaenam obmien ¢pusuku (kom. 200 C)

CeMuHapsl Cnemytaboparopus kpuctamtorpadun (kom. 320 C), umerorias
KOMIIBIOTEPHBIH KJIACC, HArJIsIIHBIE TIOCOOMS 10 KpUCTAILUIOrpaduu: MoJenu
MHOTOT'PaHHHKOB U MIPOCTPAHCTBEHHBIX PEMIETOK; POTPAMMBI
MOJICIIMPOBAHUS U UCCIIEIOBAHUS KPUCTAUTUYECKUX CTPYKTYD,
noJisipu3auoHHbIil Mukpockon MUH-8 u 5-ocHsblit cronuk dEnoposa.

Jlaboparopusie | JIabopaTopHbIC 3aHATHS HE IPETYCMOTPEHBI.

3aHATHUS

Kypcosoe Kabuner 17151 BBINOJTHEHUS! KyPCOBBIX PadoT - cremyiabopaTopust

npoekTHpoBaH | kpuctamuiorpaduu (koM. 320 C).

ue JlaGopaTopus BeIpammBaHusi MOHOKpHCTaioB (koM. 131 C).

Koncynpranumn Aynutopus 320 C, xabuner 232 C.

TeKymmii KOHT

Aynutopus 320 C, xkabuner 232 C.

pOJIb.
CamocTosrens Kabuner 1t caMOCTOSATENbHOW pabOThl, OCHAIICHHBI KOMITBIOTEPHOM
Has pabora TEXHUKOW C BO3MOXHOCTBIO IOAKIIOUEHHs K cetu «lHTepHeT»,

IPOTPaMMOIl SKpaHHOTO YBEJIIMYECHHUS U 00ECIIEUYCHHBIH T0CTYIIOM B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaTENbHYIO CPEy YHUBEPCUTETA.




