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1. IEPEYEHD IINTAHUPYEMBIX PE3YJIBTATOB OB YUEHUSA

JlMcuuIuiiHa y49acTByeT B (POPMUPOBAHUM CIEIYIOMUX KOMIIETEHIMIH 00pa3oBaTeIbHON

POTPaMMBI:
IToaxomMmneTeHI MU,
NHauKkaTopbl JO0CTHKEHUSA
Komnerenuun ¢dopmupyembie B .
KOMIIeTeH Ui
AUCHMILINHE
OIIK-4 Cnocoben OIIK-4.Kpuct Criocobex 3HaHue: 0COOEHHOCTEN pealbHOTO
MIPOBOJIUTH U3MEPEHUs | 00pabaThIBaTh U CTpOCHHA KPUCTAIIIOB

YMmeHue: npoBOIUTH
TEOPETHUECKHUE PaCUEThl OCHOBHBIX
XapaKTEPUCTUK FETEPOCTPYKTYP
OnbIT AeITeJILHOCTH:

1 HaOmoieHus B cepe | MpencTaBIsiTh
npodeccuoHaIbHOM IKCIIEPUMEHTANIbHBIC JJAHHBIC
NesITeIbHOCTH,

00pabaThBaTh H aHAIM3UPYET MOJYYCHHBIE TaHHbIE

TpEACTABIATE U COCTaBJISIET OTYETHI 110
IKCICPUMCHTATIEHBIC 9KCIIEPUMEHTAILHBIM U
AlaHHBIC TEOPETUUECKUM HUCCIIeI0BaHUSIM
OIIK-7 Cnocoben OIIK-7.Kpuct Criocoben 3HaHMe: [TOJIOKEHUH O CHMMETPHUH
aHaJIM3UPOBATh, COCTaBJIATh OTYETHI 110 BHYTPCHHCI'O U BHCIIHETO
COCTaBIIATH U SKCIIEPHMEHTAILHBIM CTPOCHMS KPUCTAIITHHICCKUX

MaTepUaoB.
MPUMEHSITh TEOPETUUECKUM

YMeHue: onpenenarsb
TEXHUYECKYIO UCCJIEIOBAaHUSIM B KPHCTAITOrpadHICCKIE HHICKCHI
AOKYMCHTAIHIO, COOTBETCTBUMU C IUTOCKOCTEH M HaIlpaBJIeHUi B
CBs3aHHYIO C YCTaHaBJIMBACMBIMU KpucTaiaiax KyGHqQCK()I}'I u
npodeCcCuOHATBHON TpeOOBaHUSAMHU reKCaroHaJIbHOW CHHTOHUI.
NEATETLHOCTBIO, B YMmenue: onpenenirsb
COOTBCTCTRUM C KPUCTATIOXUMHUYECKHE

. XapaKTePUCTUKU MATEPHAIIOB,

JEHCTBYIOIUMU

OTIpeIeINATh
HOPMATHBHLIMH KpHUcTaiorpadguyeckue
AOKYMCHTaMu B XapaKTEPUCTUKU KPUCTAILIIOB
COOTBETCTBYIOIIEH UCTIOJB3YS TIOHATHUS JePEKTHOCTD
oTpaciau KpHUCTaJlJIOB

OnoIT geareabHocTn: Cocrasisier
OTYETHI 10 SKCTIEPUMEHTAIBHBIM 1
TEOPETHYCCKUM HCCIICIOBAHMSIM,
MPaKTUYECKON JIEATETLHOCTH B
COOTBETCTBUU C
yCTaHaBHI/IBaeMBIMI/I TpGGOBaHI/IHMH

2. MECTO JUCIHAILIMHBI B CTPYKTYPE OBPA3OBATEJBLHOM
ITPOI'PAMMBI

JucnuniauHa BXOAWT B 00s3aTelibHYIO dYacTh bioka 1  «JluciumiauHbl  (MOIYIIH)»
00pa3oBaTeNbHON MTPOTPaAMMBI.



Bxonnwsie TpeOoBaHWMA K IUCHMIUIMHE -

N3yueHnto AUCIUTIIIMHBI

MpEeIIIeCTBYET

dbopMupoBaHre OOMIETPOPECCHOHATBHBIX KOMIIETEHIIMH B IUCHUIUIMHAX: «MaremaTukay,

«DPu3ukay, «XuMUI».

dopmupyembie B MPOLIECCE U3YUCHUS MOAYIISI KOMIIETCHIIUU B JaJIbHEHIIEM yriTyOssiroTCs

HN3YUCHUCM MOI[yJIGfI «®Duzuka KOHACHCUPOBAHHOT'O COCTOSAHUSA,

«Pu3nueckas XUMUI»,

«MeTopl UCCIIeIOBaHUSI HAHOMATEPHAJIOB M CTPYKTYP» U CIYXKAaT OCHOBOH JJISl BHITOTHEHHS
BBITTYCKHOM KBayIMpukannonHoi padotsr (BKP).

3. OFbEM JIMCIUILJIMHBI 1 BUJbI YYEEHOM PABOTHI
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4. COAEPX KAHUE JUCIUIIJINHbI
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1. Beenenue B
2 - - 2 Ompoc
KpucTtamuiorpaguto
KontponbHbIie paboThI
2. Buemnsist popma u 1-3
CUMMETpUs 8 8 6 22 3amura 1a00paTopHBIX
KPHUCTAJJIOB pabort
Ompoc
3. Buytpennee
yIp 4 - - 4 Ompoc
CTPOCHHUE KPHUCTAILJIOB
KonTtponbHbie paboThI
4-5
4. OcHOBBI
8 - 8 24 3amura
KPUCTATIOXUMUH
WH/IUBUTyTEHOTO
3aJaHHsI
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5. OcHOBBI
4 - 2 4 Ompoc
KPUCTATO(PHU3UKI
6. CTpoeHue 3ammTa 1a00paToOpHOH
peanbHbIX 6 4 2 9 paboTsr
KpHUCTAJIJIOB Omnpoc
Omnpoc
7. PocT xpucramion 4 6 - 7 3ammTa 1ab0paToOpHOH
paboThl

4.1. JIeKINOHHBIE 3AHATHSA

Ne moayJist

MUCHUILTMHBI

Ne Jiekumn

(uachbl)

Kparkoe cogepxanue

[

N (O0BbeM 3aHATHI

[Ipenmer kpucramnorpaduu kak Hayku. Tpu MeTona
KpHCTaIorpau4eckoil HayKH: aHaJIMTUYECKasi TeOMETPHs
KPUCTAJZIMYECKOTr0 IPOCTPAHCTBA, METO, TEOPUH I'PYII CHMMETPHUH U
METO/| INIOTHEUIINX YIIaKOBOK. POJIb KpUCTAIUIOB B HAayKe, TEXHHUKE,
aneKkTpoHuke. [Ipumeps! NpUMEHEHNs: KPUCTAIJIOB ¢ OCOOBIMU
($U3NUEeCKUMU CBONCTBAMHU B 3JIEKTPOHHKE, PATUOTEXHUKE,
onTo3JeKTpoHuKe. OCHOBHBIE 3TAlbl PA3BUTHUS KPHCTAILIOTpaduu.

[Ipocteie kpucTammmyeckue GopMbl U UX KOMOUHAUU. DOpMBI
KPHUCTAJJIOB, CPOCTKU U NBOMHHUKUA. COOTHOIICHUE MEXY YUCIIOM IpaHeu,
pebep u BepIIuH B KpUCTAJIIaX.

3aKOHOMEPHOCTh U CUMMETPUS CTPYKTYPbI KPUCTAINIOB. MOHOKPHCTAILIIBI
Y MOJMKPUCTAIIBI. AHMU30TPONUS CBOMCTB. JIBOMCTBEHHBIN MOIX0 K
ONMCAHUIO CBOMCTB KPUCTAJUIOB. 3aKOH ITOCTOSIHCTBA YIJIOB.
[IpocTpancTBenHas pemerka. [IpeobpazoBaHus ¢ TOMOIIBIO TPAHCIISAIMH.
V3en, psn, miuockas ceTka. DJIeMEHTapHbIN Napaljieenunes
OBTOpsieMOCTH. [lapaMeTpsl 371eMEHTapHOU YEHKHU.
Kpucramnorpaduyeckas cucrema KoopaJuHar.

CuMmMeTpHruecKkue ornepanuu 1 3JeMeHTbl CUMMETpUH. /[Be cucTeMbl
0003Ha4YeHHsI 3JIEMEHTOB CUMMETPHUU: MEXIYHAPOIHAs CUMBOJIUKA U
CUMBOJIMKA, OCHOBaHHAsl Ha popMyliaX CHMMETpHUH. TeopemMbl 0 COUeTaHUU
DJIEMEHTOB CUMMETpHH. EqMHIYHBIC HAIIPaBJICHUS B KPUCTAIIIAX.




Ne moayJist

MUCHUILTHHBI

Ne Jekuumn

O0beM 3aHATHI

(uachbl)

Kparkoe cogepxanue

[IpuHuun BeIBOJA U ONMKCaHKE 32 KIACCOB CUMMETPHUHU KPUCTAILIOB.
CucremMaTuka KpUCTAJIJIOB MO KaTETOPUSM U CUHTOHUSIM, KJlaccam.

AHaTMTHYECKOE OMMCaHUE pacnpeeneHus y3noB. Kpucrammorpaduueckne
WHJIEKCHI JJIs1 0003HAYCHUS TIIOCKOCTEH U HaNpaBJIEHUH B KpUCTAJIIaxX
KyOMYEeCKOM M TeKCaroHaJbHON CUHTOHUHU. 3aKOH IeNbIX uncen. [lopsmok
OTIpeIeTICHUSI MHIEKCOB. DKBUBAJICHTHBIC TIJIOCKOCTH M HAIPABIICHUS.
CBs13b MEX1y MH/IEKCAMH IIJIOCKOCTEN U HaIllpaBJIEHUH. 3aKOH 30H.
OrnpezeneHre MEKITIOCKOCTHBIX PACCTOSIHUM, YTTIOB MEKY IIOCKOCTSIMH.

Kpucramnorpaduueckue mpoekum KpucTauioB: cepruiecKkue,
cTepeorpaduieckue, rHomoctepeorpapuieckie, THOMOHUYECKHE.
[TnanapHBINA U OSAPHBIA KOMIUIEKCHL. J[Be cheprieckrne KOOpAUHATHI:
MOJIIPHOE paccTosiHUE U JoaroTa. [IpuHun noctpoeHus
cTepeorpaduueckoit mpoekuuu. O603HaYeHNE 3JIEMEHTOB CUMMETPUU Ha
crepeorpaduueckoii mpoekuuu. Cerka Bynbda. Crannapraas
cTepeorpaduueckas IpoeKIHs 3JI€MEHTOB CUMMETPHHU Ky0a.
CooTHo1IEHNS MEX Y pa3InYHBIMU IPOEKLUSIMHU.

14 tunoB pemetok bpasa. Ycnosus BeiOopa stueiiku bpasa. 4 Tumna
pemeTok bpasa 1o pacnosokeHUIo y3J0B: IPUMUTUBHBIE,
0a301eHTPUPOBAHHBIC, 00 BEMHO-TIIEHTPUPOBAHHBIE,
rpaHelEeHTPUpPOBaHHbIE. ba3uc a4enku.

OJeMEHTBl CUMMETPUHU CTPYKTYP: TPAHCIIALUS, BAHTOBBIE OCH, IIIOCKOCTH
CKOJIB3511ET0 oTpakeHus. 230 IpOCTpaHCTBEHHBIX TPYIIIT CUMMETPUN
KPUCTATHIECKUX CTPYKTYP ((hea0pOBCKUE TPYIIIBI).

MexnyHapoaHasi CAMBOJIMKA KJIACCOB CUMMETPUH. MexXIyHapOaHbIE
3aMKCy MIPOCTPAHCTBEHHBIX Ipymil. HTepHalnoHalbHbIe
KpUCTA/UIOrpapuIecKre TaOIHIIBI.

[TocTpoenue obpartHoii pemeTku. OceBbie mapaMmeTpbl. OCHOBHBIC
cBOMCTBa 00paTHOM pemeTku. OU3nyecKkuii CMBICT OOPATHOM PEIICTKHU.

OcCHOBHBIE IOHATHS KPUCTAIJIOXUMUU. THUIIBI XUMUYECKOH CBS3H B
KpucTajjgax. ATOMHBIE U HOHHBIE paauychl. Kpurepun KprucTamnyeckux
PELIETOK XMMHUYECKUX 3JIEMEHTOB U COEIUHEHUH, TBEPABIX PACTBOPOB U
npomexyTouHslx (a3. Koopannanuonusie cdepsl. Koopaunanmonssle
MHOrorpaHHukH. O01ee Yicao aTOMOB, IPUXOJAIUXCS Ha OHY
3JIEMEHTAPHYIO sTYeKy. Ynciao GopMynbHBIX (CTPYKTYPHBIX) €IUHHI] U UX
CBSI3b CO CTEXMOMETPUYECKUMHU (HOPMYIIaAMHU.

TuIbl INIOTHENIINX YIIAKOBOK B KPUCTAJUIaX. MOTUB YepeioBaHUs CIIOEB B
'K u I'TTY muioTHeMIMX ynakoBKax. 2 TUIIA IyCTOT: TETPAdAPUUECKUE U
okTasapuyeckue. O0s3aTeNbHBIA TPU3HAK UIOTHEHIIIMX YIAKOBOK.




Ne moayJist

MUCHUILTHHBI

Ne Jekuumn

O0beM 3aHATHI

(uachbl)

Kparkoe cogepxanue

Cpasuutensubiil ananus 'K u I'TTY miioTHeWmx ymakoBoK.

o

N

[onsarue o crpykryprnom tune (I1IK, OLK, 'K, I'TTY). Koaddurment
3ar0JHEHUs IPOCTPAHCTBA. PeTUKyIIApHas MIOTHOCT INTIOCKOCTH U
HarpaBieHus. CTpyKTypHBIH TUT BostbGpama. CTPYKTYPHBIN THIT MEIH.
CTpyKTypHBII TUII MarHus.

CrniocoOblI npecTaBIeHs CTPYKTYPhl KPUCTAIIIIOB: C TOMOUIBIO
3IIEMEHTapHOM stueiiku (rpaduueckn); pemerkoit bpass u 6azucowm;
B3aMMHO IIPOHUKAIOIMMU NOJIPEIIETKaMU U B TEPMUHAX MJIOTHEHIINX
YIIaKOBOK.

10

CtpyKTypHBIE THIIBI aJIMa3a, canepuTa, BIOPTLNUTA, IOBAPEHHON COJIH,
¢dmrooputa. Kiaccudukanus s31eMeHTapHbIX MOIYITPOBOIHUKOB U
MOJTYITPOBOTHUKOBBIX COCTMHEHUH THIIA A"BYu A"B" 1o THUITY
KPUCTAIIINYECKON CTPYKTYPHI.

CrpyKTypHBI TUIT AMOKCHAA KpeMHUs1. CII0KHBIE CTPYKTYPHbIE THUIIBL:
NEPOBCKUTA, XaJIbKOMUPUTA, INHHEIH. CTPYKTYpHBIN THIT KOPYHJA.
AnnorponHsie popmbl 1 monrumMopdHble Moaudukanuu. Knaccuduxanus
NOJIMMOP(HBIX MpeBpalieHnH. MOHOTPOMHbIE U YHAHTHOTPOIHbIE
nepexoasl. [lomumopdnsie Moaudukanuu kBapua. M3omoppusm.
Mzotunus. [lomutunus. [Momutumnel kapOuaa KpeMHUS U Cyab(uaa MuHKA.

11

AnnorponHsie popmbl 1 moaumopdHbIe MoaubuKauu. Knaccudukarus
HOJUMOP(HBIX IpeBpalieHUnH. MOHOTPOIHbIE U SHAHTHOTPOIIHbIE
nepexonbl. [lomumopdnsie Mmoandukanuu kapua. M3omoppusm.
Wzotunus. Homurunus. [oautumnel kapOuaa KpeMHUA U CylbduIa HUHKA.

12

[IpenenvHbIe TpymIbl cuMMeTprun. OCHOBHOUM MPUHITUTT CAMMETPUHU
¢u3nueckux cBoiicTB B kKpuctamax (3akoH Kropm). Ilpuniun Heitmanna.
[TonsiTre o0 KpucTaIIOPU3NIECKON crucTemMe KoopauHaTt. [IpeobpazoBanue
CUCTEMbI KOOPJAMHAT.

CxansipHble ¥ BEKTOPHBIE (PU3HYECKUE CBOMCTBA KPHUCTAJLIOB.
[Tuposnexkrpuueckuii 3gdekt. YkazarenpHas moBepxHocTb. [TonsTre 06
AHTUCHUMMETPUH.
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®du3nyecKue CBOMCTBA KPUCTAUIOB, OIIUCHIBAEMBIE TEH30POM BTOPOIO
panra. BeiBox 3akoHa Oma 17151 KpuctaiuioB. CHMMETPUUHBIN TEH30D
BTOPOTO paHra. TeH30p BTOPOro paHra, 3allMCaHHbII B ITIaBHBIX OCSX.
XapakTepucTuieckas IOBEPXHOCTh TEH30pa BTOPOro paHra. Bnusuue
CUMMETPHUHN KPUCTAJIJIa Ha XapaKTEPUCTHYECKYIO TIOBEPXHOCTD.

CBolicTBa KPUCTAIIIIOB, ONMCBIBAEMBIE TEH30PAMH TPETHETO U YETBEPTOTO
paHroB.

JIBOMHOE JIy4enpeIOMIICHUE U MOJISAPU3aLMsl CBETA B KPUCTAIUIAX.
Onrtuueckast UHAMKaTpUcca. Biusnue cummerpun kpuctaiia Ha Gpopmy u




Ne moayJist

MUCHUILTHHBI

Ne Jekuumn

O0beM 3aHATHI

(uachbl)

Kparkoe cogepxanue

OPHUEHTUPOBKY MHIAUKATpUCChl. [Ioka3zarenu npesoMiaeHus st KpUCTAJLIIOB
HU3ILIEH, CPEAHEN U BBICILIEH KaTETOPUH.

JledexTsl B TBEpABIX TEJIaX U UX BIUSHUE HA CBOMCTBA MaTepHaa.
Knaccudukanus neexToB KpUCTANIMUECKONU CTPYKTYPHI.

Toueunsle nedeKThl (BaKaHCUH, MEXKI0Y3EIbHbIE aTOMBI, IPUMECHbBIE
aTombl 3amernieHus: U BHeapenus). Jledextsr [llortku n @penkens.
CoOcTBeHHbIE TOUEUHbIE JeeKThl. TepMoInHAMIKA TOYEYHbIX 1e(DEeKTOB.
JIBI>KeHNe, UCTOYHUKH U CTOKH TOUCUHBIX 1e(DEKTOB.

15

Hucnokauu. I'eomerpuyeckue cBorcTna. [lone HanpsyKeHU AUCIOKALMU
Y CUJIBI, ICHCTBYIOIIME HA JUCTOKAIMI0. B3auMoaencTBue u JBUKeHue
nucnokanui. [lonHble 1 yacTUYHBIC AUCTOKAUU. J{MCIOKaIMOHHBIC
peakuuu. Pazmuoxenue nucinokanuid. Uctounuk @panka-Puna. Ponb
TUCIIOKAITMI B MIPOIIECCE UIACTUYECKON AeOpMaIK U YIPOUCHUSI.

16

[ToBepxHoctHbie AedekThl. JledekTsl ynakoBku. ManoyrioBble rpaHHUIIbI
(cyOrpaHHIIbl, TpaHHIIBI OJIOKOB). BEICOKOYTIIOBBIE TPaHUIIBI (TPAHUIIBI
KPHUCTAJTUTOB, 3epeH). O0beMHbIe Ne(EeKTh U UX MPOSBICHUE B CBOHCTBAX
KpucTaiioB. Tpemunsl U nopsl. [IBolinuku. B3aumopeiictBue nedexToB B
kpuctamiax. OcobeHHocTu neheKTo00pa3oBaHus B MOTYITPOBOTHUKAX.
[Tpsimble 1 KOCBEHHBIE METOIbI UCCIIEOBAHUS 1e(DEKTOB
KPUCTAJUTMYECKOTO CTpoeHus. 30uparenbHoe (CeEKTHBHOE) TPABICHUE
KPHUCTAJIJIOB MOJYIPOBOIHUKOB. MeToIMKa MPOrHO3UPOBaHUS (POPMBI
SIMKU TPaBJICHUS.

17

OcCHOBHBIE TIPEJICTABIICHUS O POCTE KPUCTAIIOB. TepMoAMHAMUKA
KpUCTaUTM3aluU. [['OMOreHHOE U reTepOreHHOE 3apPOKICHUE KPUCTAIIIOB.
[Tepeoxnaxaenue. Yucno uentpon kpuctawuzanuu (ULK). Jluneitnas
ckopocTth pocta KpuctauioB (JICK). Ctpoenne peaibHbIX CIIUTKOB.

PocT xpucTamioB B pa3IMYHBIX TEMIIEPATYPHBIX YCIOBUAX. DJIEMEHTBI
TEOPHH POCTa KPUCTAIIOB METAJIIOB, TOJIYIIPOBOJJHUKOB U MOHHBIX
COCTUHEHUN.

MoHOKpHUCTaIIIMYECKHE JIEHTHI. /J[eHnpuTHbIe JTeHThl. HUuTeBUIHbBIE
KpUCTAJJIBI (BUCKEPCHI, YCBI).

18

ABTO- 1 retepoanuTakcus. KpucramioreoMeTpuueckue yciaoBus
MPOBEJICHUS SMUTAKCHATILHBIX MPOIecCOB. POCT ANUTaKCHaNbHBIX CIOEB.
[TapameTp HEcOOTBETCTBUSA. [IMCIOKAIIMYN HECOOTBETCTBHUS.
[TceBnomopdHbIii coii. JledeKTrl SMUTaKCHaIbHBIX CIOEB.

Onepanus pa3zeneHus NoJylpOBOJHUKOBBIX IUIACTUH Ha MPUOOPHbBIE
KpHUCcTaubl (ckpaitbupoBanue). [loHsATHE O CIAITHOCTH KPUCTAIIIOB.
OmnpezneneHre oNTUMAILHOTO HAPaBJICHUs! CKPatOMpPOBaHUs B
3aBHCHUMOCTH OT OPHEHTAIMU TUIOCKOCTH MIacTuHbl. Onpenenenue Gopmbl




Ne moayJist

MUCHUILTHHBI

Ne Jekuumn

O0beM 3aHATHI

(uachbl)

Kparkoe cogepxanue

nprOOPHOTO KPHUCTAIA B 3aBUCUMOCTH OT OPUEHTAIIUU TIIOCKOCTH
I1JIACTUHBI.
Kuakue KkpucTaibl.

4.2. TlpakTHyeckue 3aHATHSA

MUCHUILTHHBI

BaHATUA

(uachbl)

HaumenoBanue 3aHATHSA

N Ne MmoayJist

CummeTpus BHELIHEH (HOpMBbI KPHCTAIIIOB.

O06o03HaueHne TIOCKOCTEH U HANPaBJICHUH B KyOUYECKUX KpUCTAJIax.

O6o3HaueHne TII0CKOCTEH W HAMPaBJICHWH B TreKCaroHaIbHBIX KpUCTAJIIax.

» w| | = N\e mpakTHYeCKOoro

N NN N IO0BEeM 3aHATHIR

Kpucrannoxumuieckne XapakTepUCTUKU MaTEPUAIIOB.
[InoTHeNIME yIIaKOBKH aTOMOB B KpUCTaJUIAX.

Kpucrannuyeckas cTpykTypa METaJUIOB.

Kpucrannuyeckas ctpykTypa MoiaylnpoBOAHUKOB.

3anmTa MHAUBUYaIbHBIX 3aJIaHUI

e} ~N | O o1

N N[N DN

OcHoBHBIE 3aKOHBI KpHcTaI0(u3uKU. TeH30pHOe onucaHue GpUu3nIecKux
CBOMCTB KpPHUCTAJLJIOB.

JucmokanmoHHas CTpyKTypa MOJynpOBOAHUKOB. METOABI ONpeaeacHust
neeKTOB KPUCTAIUTMUECKOTO CTPOCHHSI.

4.3. JlaGopaTopHble padoThI

Ne moayJist

MUCHUILTHHBI

a00THBI

(4yachl)

HaumenoBanue pa6ornl

— Ne 1abopaTopHoOi

~|00beM 3anaTHi

IIpocmoie ghopmbl kKpucmannos.

1. Uzydenue GpopM KpUCTATNTNIECKUX MHOTOTPAHHUKOB.
2. IlpakTryeckoe onpeneeHne Ha3BaHUU MPOCTHIX (POPM.
3. OmpeneneHue 3JIEMEHTOB CHMMETPUHU MPOCTHIX (hOPM.

Cmepeocpaghuueckue  npoekyuu  niockocmell U HANPAGIEHUL
Kpucmaniax.
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1. O3nakomiIeHHE C TPUHIUIIAMH ITOCTPOCHUS C(hepruecKuX,
cTepeorpaduuecKkux U THOMOCTepeorpauuecKux MPOeKUUH KPUCTAILIOB.
2. Pemienue 3a/1a4 ¢ TOMOIIBIO CTAHJAPTHBIX CTEpeorpaduIecKux
npoeKIuii u cetku Bynboda.

Hccneoosanue degpexmnocmu noaynpo8oOHUKOBbIX MaAmMepuaios.

1. O3HakoMiIeHHE C Pa3UYHBIMU BUAAMU AEPEKTOB B KPUCTATUNYECKUX
MOJTYTIPOBOTHUKAX.

2. VI3y4yeHue MeTO/10B BBISIBJICHUS JUCIOKALIUH.

3. OcBoeHNe METOJMKHU OLEHKH IMJIOTHOCTH JUCIOKALUN B 3JIEMEHTapHBIX
TOJTYIIPOBOIHAKAX | TIOTYIPOBOXHIUKOBEIX coenunennsax A'BY.

Kpucmannoxumuueckoe MooenuposaHue 2emepoINUMaKCUaIbHbIX
npoyeccos. O3HaAKOMJICHUE C TIOHITUEM «INUMAKCUSY .

1. OcBoeHne  METOJUKH  KPUCTALIOXMMHYECKOTO  MOJCITHUPOBAHMS
reTepO3NMUTAKCUATIBHON Maphl.

2. IlocTpoeHne COMPSHKEHHBIX ATOMHBIX IUIOCKMX CETOK M aHajiu3 HX
HECOOTBETCTBHUSI.

3. PacyeT INIOTHOCTH IUCIIOKALIMI HECOOTBETCTBHA.

2,6,7

3awumul 1abopamopusix pabom

4.4. CamocTosiTeIbHAs1 pa0d0Ta CTY/ICHTOB

Ne moayast

AHUCHUITIINHBbI

(uyachi)

Bug CPC

N3yuenune TeopeTnueckoro Marepuaiia B 00beMe JIeKITHi

N| -

N3ydeHnne TeopeTHdecKoro MaTepraia B 00beMe JeKIui

[ToaroToBka K KOHTPOJIBHBIM paboTam

[ToaroroBka k gabopaTopHbIM paboTam

N3yuenune TeopeTnueckoro Marepraiia B 00beMe JIeKITUi

N3ydeHnne TeopeTHdeckoro MaTepraia B 00beMe JeKIui

[ToaroToBka K KOHTPOJIBHBIM paboTam

Brmonnenue u IMOATrO0TOBKA K 3allIUTEC MHAUBUAYAJIbHOI'O 3alaHUA

N3yuenune TeopeTnueckoro Marepuaiia B 00beMe JIeKITHi

N3ydeHnne TeopeTHdeckoro MaTepraia B 00beMe JeKIui

[ToaroroBka k mabopatopHoii pabote

N3ydeHnne TeopeTHdeckoro MaTepraia B 00beMe JeKIui

W AW O~ Ao o 0 NOILeM 3AHATHIA

[ToaroroBka k J1abopaTopHOi paboTte

4.5. [IpumepHasi TeMAaTHKA KyPCOBBIX PadoT (IPOEKTOB)
He npedycmompenuvi




5. HEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUSA JJI
CAMOCTOSTEJBbHOHN PABOTBI

Y4eOHOo-MeToIn4YecKoe oOecrieueHne sl CaMOCTOSITEIbHOM paboThI CTY/IEHTOB B COCTaBE
VYMK mucriummuasl (OPUMOKC, http://orioks.miet.ru/):
Moayasb 1 «BBenenue B Kpuctamiorpapuio»

v' Matepuaiisl Ui CAaMOCTOSITENIHOTO U3yYEHHsI TEMATHKH MO/t 1 B 06bemMe jekuuu 1
Monyab 2 «Bremnss hopmMa 1 CHMMETPHUSI KPUCTAILTOBY

v/ Marepuaisl s CaMOCTOSTEIBHOTO U3y4eHUs] TEMATUKU MOy 2 B 00beMe jiekuuii 2 — 5,
MOJATOTOBKU K MPAKTUYECKUM 3aHATHSAM 1 - 3, MOATOTOBKM K KOHTPOJBHBIM paboram 1 — 3 B
o0wveme neknuii 3 — 4.

v Marepuainsl I CaMOCTOSTENLHOTO HM3y4eHHs TEOPHU IPH IIOArOTOBKE K JabOpaTOPHBIM
pabotam 1-2.

Monyab 3 «BHyTpeHHEe CTpOEHUE KPUCTAIIIIOBY

v/ Matepuassl Uil CaMOCTOSTEIBHOTO W3YYEHHs TEMaTHKH MOIYJs 3 B o0beMme JIeKIuu 6,
MOATOTOBKU K KOHTPOJIBHOU padore 3.

Monayab 4 «OCHOBBI KPUCTALITOXUMUK

v Matepuaiisl Il CAaMOCTOSTEILHOTO U3yUYEeHHsI TEMAaTHKH MOIyist 4 B oObeme sekiuu 7 - 9,
NOJATOTOBKM K MPAKTUYECKUM 3aHATUAM 4 - 6, KOHTpOJIbHBIM paboram 4,5, pyOexHOMY
KOHTPOJIIO.

Moayab 5 «OCHOBBI KPUCTATIIO(PUIUKI

v’ Marepuaisl Ul CaMOCTOSTENILHOTO U3YUYEHHsI TEMATHKH MOIYJIS 5 B o0beMe Jekuuii 10 — 11,
MOATOTOBKHU K MPAKTUYECKOMY 3aHATHUIO 7.

Moayab 6 «CTpoeHnEe peaibHbIX KPUCTAIIIIOBY

v' Marepuaisl Jj1si CaMOCTOSTENBHOTO U3YYEHUsI TEMATHKK MOy 6 B o0beme jiekuuit 12 — 14,
MOATOTOBKHU K MPAKTUYECKOMY 3aHATHIO 8.

v/ Matepuasisl JUIs CaMOCTOSITEJIBHOTO HM3YYCHHS TECOPHUHM TIPH TOATOTOBKE K J1abOpaTOpHOM
pabore 3.

Monyab 7 «Poct kpucramios»

v’ Marepuaiisl JJisi CAMOCTOSTENLHOTO H3YUCHHSI TEMaTHKH MOIYJIst 7 B 00beMe siekrmit 15 — 16.
v/ Marepuansl Ui CaMOCTOSTEIBHOTO M3YYEHHUS TEOPUM IIPH IOATOTOBKE K J1abOpaTOpHOM
pabore 4.

6. IEPEYEHb YYEBHOM JINTEPATYPBI

Jlureparypa

1. Tlomenko H.U. Ctpykrypa peanbHbiXx KpuctamuioB [Tekct]: Yueb. mocodue / H. U.
[Tonenko, A. B. Xenesusixopa, FO. WM. lunseBa; MunuctepcTBo o0pa3oBaHusi U Hayku PO,
HanumonaneHslii nccnenoatenbekuil yausepeurer "MUOT". - M.: MUOT, 2015. - 120 c.

2. Tomenko H.U. Kpucramnorpadus: Jlabopatopusrit mpaktukym / H. W. Tlonenko, A.
B. XKenesnskoBa; M-Bo oOpazoBanus u Hayku PO, MITUDT(TY). - M.: MUDT, 2010. - 76 c.

3. IMomenkoH.U. Kpucrammorpadus: Metonnueckue ykazaHus 1o pemreHuro 3aaa4d / H.
N. TTonenko, A. B. XXene3nskoBa,; M-Bo obpazoBanus u Hayku P®, denepaibHOE areHTCTBO 1O
obpazoBanuto, MIUDT(TVY). - M.: MUDIT, 2009. - 68 c.
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4. UYymnpyno E.B. OcHoBbl kpuctamutorpadun: Yueb6. mis By3oB / E. B. UynpyHos, A.
®. Xoxnos, M. A. ®agnees. - M.: ®uszmariut, 2004. - 500 c.

5. IHackonmbckas M.IL. Kpucrammorpadus: VYue6. mocobme s By3zo / M. IL
[Tackonbekas. - 2-e u3fl., nepepad. u gom. - M.: Beicias mkona, 1984. - 376 c.

6. Lopyna M.A. COopuuk nabopatopHbix paboT no kypcy "Kpucramiorpapus u
kpuctauioxumus'. Y. 4: OcHoBbl kpuctamiopusuku / M. A. Iopyma, H. . TTonenko. - M.:
MUDT, 1998. - 44 c.

7. Topemuk C.C. MarepuanoBeneHue MOIyNpOBOAHMKOB U amdnektpukoB / C. C.
INopenuk, M. . Jamesckuii. - M.: Metamtyprus, 1988. - 529 c.

IHepuoauyeckue u3xaHus

1. MWzBectus By30B. DnekTpoHuKa: HaydHo-texHuueckuii sxypHai / M-Bo o0pa3oBaHUs
u Hayku P®; MUOT; I'n. pexn. FO.A. Yansirus. - M.: MUOT, 1996.

2. MU3Bectust By30B. Matepuanbl 3J€KTPOHHOM TeXHUKW: HayuHblii peLieH3upyemblit
xypHan / ®I'bOY BIIO "HanmoHanbHBIN HCCIEI0BATENbCKUN TEXHOJIOTHUECKUH YHHUBEPCUTET
"MUCuC". - M.: MUCuC, 1998.

3. @wusuka u texHuka noaynpoBoaHuKoB = SEMICONDUCTORS / PAH, ®wusuko-
texuudeckuii MHCTUTYT umMeHn A.D. Hodde; I'n. pen. P.A. Cypuc. - CII6.: Hayka, 1967 -
IepeBonnas Bepcuss SEMICONDUCTORS https://link.springer.com/journal/11453

4. Poccuiickue wnanotexHomoruu = NANOTECHNOLOGIES IN RUSSIA /
®denepanbHOe areHTCTBO MO Hayke M uHHOBauusaMm P, Ilapk-memua. - M.: Poccuiickue
HaHoTexHonoruu, 2006 - IlepeBomnas Bepcus NANOTECHNOLOGIES IN RUSSIA
https://link.springer.com/journal/12201

5. MarepuanoBenenue = Materials Sciences Transactions: HayuHo-TexHUYECKHi
KypHan / U3narensctBo "Hayka u Texnonoruu". - M.: Hayka u Texaomoruu, 1997.

6. Heopranuueckne martepuansl / PAH. - M.: Hayka, 1965 - IlepeBomnas Bepcus
INORGANIC MATERIALS https://link.springer.com/journal/10789

7. Kypnan neopranmueckoit xumuu / Poccuiickas akagemus Hayk, MHCTUTYT 001Ieii u
Heoprannueckoil xumuu um. H.C. Kypnakosa PAH. - M.: PAH, Hayka, 1956.

8. Kypnan texunyeckoit ¢puzuku / PAH, @usuko-rexunueckuit ”HCTUTYT uMeHU A.D.
Hodde. - CII6.: Hayka, 1931.

9. Xypnan skcrniepuMeHTaIbHON U TeopeTnueckor ¢u3uku: Hayunsiii sxypran / PAH,
Nu-T pusnveckux npoodsem um. [1.JI. Kanmuner. - M.: PAH, Hayka, 1873 -. [lepeBoanasiBepcus
JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS
https://link.springer.com/journal/11447

7. HEPEYEHDb ITPO®ECCHOHAJIBHbBIXBA3 JTAHHbIX, THOOPMALIMOHHBIX
CITPABOYHbBIX CUCTEM

1. Jlanb: »J1eKTPOHHO-OMOIMOTeuyHasi cucrema. — Cankr-lIlerepOypr, 2011. -
URL.: https://e.lanbook.com/(nara oopamenus: 21.04.2024). — Pexxum mocTyma: Uiss aBTOPH3.
nosib3oBareneid MUDT.
2. eLIBRARY.RU: HayuyHas jjiekTpoHHasi 0uOauoreka: cailT. — Mocksa, 2000. —
URL: https://elibrary.ru(nata obpamenus: 11.04.2024). — Pexxum foctymna: Uis 3aperHCTPHP.
MI0JIb30BaTEIEH.
3. KOpaiit: D1eKTpOHHO-0M0/IM0TeYHas1 cUCTeMa: o0pa3oBaTebHas miaTgopma. -
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Mocksa, 2013. - URL: https://urait.ru/ (nata obpamenus: 05.04.2024). - Pexxum pocryma: st
aBTOPU3UPOBAHHBIX Mob30BaTenedn MUOT.

4. SCOPUS: 6ubnuorpaduueckas u pedeparuBHas 0a3a JaHHBIX HAYIHOU HEPHOINKH:
caiir. — URL: www.scopus.com/ (mata oOpamenus: 20.04.2024). - pexxum gocryma: s
aBTopus. Ilonp3oBareneit MUOT

8. OBPA3OBATEJIBHBIE TEXHOJIOT'UA

B xone peanuzamnum 00ydeHUs: UCIOJIB3YeTCS CMelIaHHOe 00yueHue (PEeai30BhIBACTCS C

PUMEHEHHEM 3JIEKTPOHHOTO 00YYEHUS U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA).

OcBoenne 00pa30BaTENbHON MpPOrpaMMbl OOECHEUMBACTCA pPECypcaMH 3JIEKTPOHHOU
uH(opMaroHHo-o0pa3oBarensHoi cpeasl OPUMOKC (http://orioks.miet.ru).

Jliis B3aMMOJEHCTBUACTYACHTOB C TPEIMOAaBaTeNIeM HCIONB3YIOTCS CEPBUCH 0OpaTHOM
cessu:pazgen OPUOC «JlomamHue 3agaHus», dJeKTpoHHas mouta, WhatsApprpymma c

mpernoaaBaTCICM.

[Ipu mpoBeacHUU 3aHATHH W 1T CAMOCTOSTENIBHOW PaOOTHI MCIONB3YIOTCS BHEIIHHE
3JIeKTPOHHBIE pecypchl B hopmax:
Hctopus kpucramtorpaduu https://www.youtube.com/watch?v=sPDMVd1zd9Y

Kpucramnorpadpuueckue
crystallography/ughly-miezhdu-napravlieniiami-i-ploskostiami-zTA1C

MPOEKIUU

https://ru.coursera.org/lecture/physical-

9. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE JTUCHUIIJIMHBI

HaumMmeHoBaHue
y4eOHBIX
ayAUTOPHI U
noMenieHu ! 1Ja
CaMoOCTOSITeILHOM
padoThI

OCHAIIEHHOCTH Y4eOHbIX Ay IUTOPHI U
MOMEIEeHH I 1/ CAMOCTOATEILHOM
padoThI

Ilepeyenn
NMPOrpaMMHOI0
obecreyeHus

VYyeOHast ayTuTOpHS
«JlabopaTopus
MHKPOCKOIIHI»

Komnerorep ¢ I[1O 1 BO3MOKHOCTBIO
MOJIKIIIOYEHUS K ceTu VIHTepHeT u
o0ecrieueHreM J0CTYIa B AIEKTPOHHYIO
WH(pOPMaITMOHHO-00Pa30BATENHHYIO CPEY
MUDT, GecripoBoiHASI KIaBUATypa + MBIIIIb,
npoektop Epson EB-G5600, MUKPOCKOTIBI:
JIOMO METAM PB-21-2, IOMO [IMT-3M,
HP350960, [TIOJIAM P-211,
mukpounteppepomerp JIOMO MUN-4M.

OCMiicrosoftWindows,
MicrosoftOffice

ITomemmenue misa
CaMOCTOSITEIbHOMN
paboTsl

[Tomemenune, oCHaIIEHHOE KOMITBIOTEPHOM
TEXHUKOH, C BO3MO>KHOCTBIO IMOAKITFOYECHUS K
cetu «MHTEpHET» M 00ecreueHneM JOCTyIa
B 2JICKTPOHHYIO HH(GOPMAITMOHHO-
oOpazoBarenbHyto cpeny MUDT

OCMiicrosoft Windows
Microsoft Office
Professional Plus
Opayzep

Acrobat reader DC
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https://www.youtube.com/watch?v=sPDMVd1zd9Y
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10. ®OH/Ibl OLLEHOYHBIX CPEJICTB /151 IPOBEPKH
CO®OPMHUPOBAHHOCTH KOMNETEHIAI/MIOIKOMITETEHIIMIA

@®OC no noaxommnereniuu OITK-4.Kpucr «CrocobeH o0OpabarbiBaTh U MPEICTaBIATh
IKCIIEPUMEHTAJIbHBIE JAHHBIEY
®OC mno mnoakommereHuu OIIK-7.Kpuct «CrnocoGeH COCTaBISITH OTYETHI IO
JKCIIEPUMEHTAIIBHBIM U TEOPETUYECKUM HMCCIEA0BAHUAM B COOTBETCTBUM C yCTaHABIMBACMBIMU
TpeOOBaHUSIMU»
@DOHIBI OLEHOYHBIX CPEICTB IPEIACTABJICHBI OTICIBHBIMU JOKYMEHTAMH M Pa3MEIICHBI B
coctae YMK nucuumiauHbl 3JIEKTPOHHOW HWH(GOPMAIMOHHONH 00pa3oBaTeNbHONW Cpe.bl

OPUOKC// URL: http://orioks.miet.ru/.

11. METOJUYECKHUE YKA3AHUS 1151 OBYUAIOIMXCSI IO OCBOEHUIO
JUCIATLITAHBI

11.1. OcoGeHHOCTH OpPraHu3annyu npouecca o0y4eHust

B pamkax paccmaTpuBaeMoro Kypca MpeayCMOTPEHBI Cleayromue (opMbl y4eOHBIX
3aHATHIL:

- JeKIUU, 1eJib KOTOPbIX COCTOMT B PACCMOTPEHUU TEOPETUUYECKUX BOIMPOCOB
JUCIUTIAHBI

- NIpaKTHYecKHe 3aHATHUS, IIelIb MPOBEIEHUS KOTOPBIX — YIIyOJIeHHOE HU3y4eHUe
HEKOTOPBI pa3lielloB Kypca, a TaKKe KOHTPOJb BBIIIOJIHEHUS CTYA€HTaMU BHEAYAUTOPHOMN
CaMOCTOSITEIbHON PabOThI

- 1a00paTOpHble 3aHATHSA, 1€Ib MPOBEICHUS KOTOPHIX — HKCIEPUMEHTAIbLHOE
MOATBEPXKJICHUE W TMPOBEPKA CYIIECTBYIOIIUX TEOPETUYECKUX IONIOXKEHHUH, (OpMUPOBaHUE
npo(ecCHOHANBLHBIX ~KOMIIETEHIIMH, YMEHUH W HAaBBHIKOB IPOBEICHHUS OSKCICPUMEHTOB,
03HAKOMJICHHE C COBPEMEHHBIMU MTPUOOPAMU U anmapaTypou.

- BHEAYIMTOPHAsi CaMOCTOsITeJIbHasi Ppadora, 1eIb KOTOPOM — 3aKperuieHue
MOJTYYCHHBIX 3HAHHH, IMOJATOTOBKA K MPAKTHYECKUM (71a00paTOPHBIM) 3aHATUSIM, IPUOOPETCHUE
OTIbITa CAMOCTOATEIBHOU PabOTHI C pa3IMYHBIMU UCTOYHUKaMU HHPopMaru. CamocTosITeNnbHas
paboTa CTYACHTOB IUTAHUPYETCS M0 KaKJOU U3 TeM JIEKIIHOHHOTO Kypca.

Hucrunmuaa «Kpucramiorpadgus» COCTOMT U3 CeMU MOIysei.MoaylbHOe MOCTPOCHHUE
Kypca MpenoiaraeT U3J0KeHUE UX COJEPKaHUs B €IUHCTBE JIOTUYECKOro noaxoaa. 3yuenue
JUCLUUIIMHBI HAYMHAETCA C OINpEICNICHHUs MNpeaMeTa HayKd, €ro HCTOPUYECKOTO pPa3BUTHS,
OCHOBHBIX NOHATHH M TeHAeHUMH (Moxyns 1). IlocienoBarenbHOCTH OCBOEHHS MOJIYJEH
OTIpeIeIIIeTCS IEPEX0IOM OT M3yUeHUs BHEITHEH (JOPMBI KPUCTAIIOB U €€ CUMMETPUH (MOIIyITb
2) K BHYTpEHHEMY CTpOeHHIO (Momynu 3, 4), ONpenessonieMy CBOMCTBA KPUCTATUIMUECKHX
MatepuaioB (Moayib S5). MznoxxeHue 7-ro MOAyssl MpeanosaraeT 3HaHUEe peaabHON CTPYKTYPBI
KPUCTAJUIOB, T.. 6-TO MOXYJs, a TaKXe€ CTPOCHHs HACAIBHBIX KPUCTAIOB (MOayihb 4). 4-oi
MOJyJIb SIBJIIETCSI LIEHTPAIbHBIM C TOYKU 3peHUsi GOPMUPOBAHUS KOMIIETEHIUI, HEOOXOINMBIX
JUTSI TOHUMAHUS CBOMCTB KPUCTATMYECKUX MATEPHAIIOB U OOBSICHEHUS MOBEICHUS MAaTepUAIOB
IPU PA3IMYHBIX TEXHOJOTHYECKHX 00padoTkax. B pamkax 4 MOmynsl CTy/IEHTaMU BBITIOJIHSICTCS
JOMaIlTHee 3aJjaHie B MAaJbIX TPYIIax: 3ajada CTyAEHTa MO0 WMEIIIelcs HHpopMaluu
noo0paTh WUTFOCTPAIMOHHBIA M TMOSCHSIONIMA MaTepuan I COCTABJICHHS MPE3CHTAINH U
nyOJUYHOTO TpeCTaBlIeHUs WHQpoOpManuu Ha oxHOM M3 3aHsATHH Ha 8§ u 10 Henmensax. B 4
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MOJIyJIe CTYAEHTH! BBIIONHAIOT 2 KOHTPOJIBHEIE PadOoThl, [0 KAYECTBY BEBINOIHEHHS KOTOPHIX,
KOMaH1aM, JOCTHTTIHM MaKCHMaJIBHOrO Pe3ysIbTara [0 pasbsiCHeHHIO Marepuaia (Haubombimit
OpPOLEHT MPABHJIBHO BBHINOJHEHHBIX 3adaHui B KOHTPONBHBIX paboTax), HauHCILIIOTCS
IOMONMHHUTEIbHEIE GaJlIbl 33 aKTHBHOCTb.

[Mpuctynate K naboparopHbM paboTaM HEOOXOOHUMO IMOCIE M3Y4EHHsS TEOPETHYECKOrO
MaTepHajia, PEKOMEHIOBAHHOTO IIPENOJABATeNIeM B paMKaX CaMOCTOATENBHOH paboThl H
M3YUEHHS OTIMCAHMS COOTBETCTBYIOMIEH TabopaTopHOil paboTEL

Jliis BeImonHeHus nabopaTtopHoro npakTukyma B 6ubnuoreke MUOT umerorcsd yuebHo-
MeToguueckue rocobus. CTYIeHTH TOmydaroT nomyck K JjaloparopHo#t pabore mocie
03HAKOMJIEHHs C OIHcaHWeM JaboparopHoil paborel. i HOIXy49eHHS IOIycKa HEO0OXOTHMO
IPaBHJILHO OTBETHTH Ha KOHTPOJILHBIE BOIIPOCH! K TEOPETHIECKOH 4aCTH, IIPUBE/ICHHEIE B KOHIIE
omucanust 1abopaTopHO# paboTEL.

Texymuit KOHTPOMb YCIEBaeMOCTH OCYINECTBISAECTCA II0  pe3yibTaraM  3aluT
naGopaTopHEIX paboT, HAMHCAHUIO KOHTPOTLHBIX PaboT, BRIIONHEHHIO B CPOK CAMOCTOATENLHOM
paboThI M yYACTHIO B AKTUBHBIX M HHTEPAKTUBHEBIX (hopMax IIPOBEAEHUS 3aHATHH.

JUIs WUTOTOBOM aTTECTAHHU LENeco0Opa3HO HCIIONB30BaTh MOPTQHOMHO, BKIIIOYAIONUH:
KOHCIIEKT JIEKIIHH M KOHCIEKT MATEPHAJIOB, MOATOTOBIEHHBIX B PaMKaX CaMOCTOATEJIBHOMH
paboTel, MaTepuanbl JabopaTopHBIX pabdoT, NPEACTaBICHHE 3aJaHHOH IIperojaBaTelieM
OTIENBHOM 3aa91 Kypca B BUJIE TPE3EHTALHH.

[Toaroroeko# mopTdh oo HeoOX0AUMO HadaTh 3aHAMAaThCS ¢ IIEPBEIX QHEH ceMecTpa, He
YCTPAHSTHCS OT AKTUBHOI'O YYacTHs B aKTUBHBIX BHJIaX 3aHATHI.

CTymeHTaM peKOMEHIYSTCS aKTHBHO IIOCEIaTh IIPeAyCMOTPEHHBIE pAacIUCAHUEM
KOHCYJITAIIUH C IIPENoIaBaTelIeM.

11.2. CucTremMa KOHTPOJISI H OLlEHHBAHUSA

[To 3aBepmeHHI0 W3yUSHHS MUCIMIUIMHBI NIPEIyCMOTPEH IK3AMeH, TIPH 3TOM OIeHKa
UTOroB yueOHOM AeSTEIEHOCTH CTYACHTa OCHOBaHA Ha HAKOIMMTENBHO — OalNIbHON CHCTEME.

CrpykTypa ¥ rTpadHK KOHTpPOJbHEIX Mepompustuit pocrynmen B OPMOKC// URL:
http://orioks.miet.ru/.

[Ipu BBICTABIEHHH HTOTOBOM OIIEHKH HCIIONB3YETCs IIKaa, IpUBeeHHas B Ta0IuIe:

Cymma 6aiioB Onenka

Memnee 50 2

50-65

70 -85

wn| | w

86 —100

PA3PABOTYHMKMH:

Houent WucturyTa IIMT, K.X.H., ZOIEHT /‘ H.W. Tlonenko

=

Houent Muctaryra [IMT, K.T.H., IOUEHT % /% A.B.XKene3nsgkora

.
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Pa6ouas nporpamma aucuuminiel «Kpucrayuorpadus» no HanpapiaeHHio noarorosku 22.03.01
«MatepHanoBe/IleHHe W TEXHOJNOTHH MATEPHAIOBY», HalpaBIeHHOCTH (mpodumo) «Texnonoruu
MaTepHallOB ¥ HAHOCTPYKTYp» paspaboTana B MHCTHTyTe NEpPCHIEKTHBHBIX MaTepUaloB H
TEXHOJOTHI M YTBEp/KIeHa Ha 3acelqaHuy YdeHoro cosera Muctutyra 18 mroms 2024 roma,

mpoTokon Ne 9 /

Hupexrtop Uacturyra [IMT /7A.FaBpHJIOB/

JIuer cornmacoBanus ;

Pabouass mporpamMma coryiacoBaHa ¢ LIeHTpoM HOATOTOBKH K aKKpPSIHTALHH H HGB&BHCIFMOIFI
OLIEHKH Ka4ecTBa |

\
% = /N.M.Hukymina / :

Hauvanmsnux AHOK // A |

PaGouas mporpamma cornacoBasa ¢ 6ubmuorexoi MUIT

HupexTop 6ubIuoTeKH QL”‘/’ /T.I1.®ununmnoza /
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