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He.]'ll/l OCBOCHHUSA JUCIHUIIJINHBI

Bce peanpHble KpUCTAIBI CONEPKAT pasHOOOpasHble IePEKThl CTPYKTYpPhI, KOTOpPhHIE B
3HAYUTENIHOM CTerneHu OyIyT ONpenessaTh ux ¢puznyeckue cBorcTBa. JedeKThl KpucTaminyeckoro
CTPOCHHUS UTpaloT OOJIBIIYI0O poJib B O00pa30BaHUU W POCTE KPUCTAUIOB, MHOTHE THIIBI
HECOBEPIICHCTB BO3HHUKAIOT B KPHUCTAUIaX B IPOLIECCE UX POCTa, B pe3yjbTaTe TEPMHUYECKOU
o0paboTku, nedopmaruu, oOmydeHuH. VIMEHHO TI03TOMY B TOCJIEIHEE BpeMs METOAaM
HCCJIEIOBaHMS PEaJbHOTO CTPOCHUS KPHUCTAUIOB, U3YYEHHUIO MPUPOJIBI 1e(EKTOB, XapaKTepy HX
pacmpeieNieHusl U yCTaHOBJICHHUIO CBSI3U MEXK/TY pPeajbHBIM CTPOSHUEM M (PU3NYECKUMU CBOMCTBAMHU
KPUCTAJJIOB yJensiercsa Oonblioe BHHMaHue. HecoOMHEHHO, YTO CHelUaliicThl, paboTarolive B
obnactu (pU3UKK TBEPAOTO Tela, JOJDKHBI XOPOIIO pa3doUpaThCs B BOMPOCAX PEATLHOTO CTPOCHUS
KPHUCTAIIJIOB u BJIQJIETh COBPEMEHHBIMU MeTOJIaMU UCCIIETIOBAHMUS neheKToB.

YuyebOHble 3a1a4u Kypca

3agaya JAHHOTO Kypca COCTOMT B NMPHOOPETEHHWH CTYJCHTAMH 3HAHUK MO BOIIPOCAM TEOPHH
HECOBEPIICHCTB B KPUCTAJIaX, TOHUMAHHUIO UX POJIK B (DM3WYECKUX TPOIECCaxX, MPOUCXOISANINX B
KpucTajluiax IIpyu pPas3JIMYHbIX q)I/ISI/IquKI/IX BOSﬂeﬁCTBHﬂX. CTYIIGHTI)I JOJI’)KHBI ITOHUMATh BJIUSIHUC
neheKToB Ha (U3MYECKUE CBOWMCTBA KPUCTAUIOB. 3ajadyeii Kypca sIBISETCS 3HAHHWE COBPEMEHHBIX
MCTOHOB HCCICOAOBAHUA CTPYKTYPBI B KpPUCTAIaX, TCOPCTHYCCKUX HOHOX(GHHﬁ, Ha KOTOPBIX
0a3UPYIOTCS AT METOJIbI UCCIICTOBAHUS.

B pesynbTaTe u3yueHust JaHHOTO Kypca M BBIMOJIHEHUS JIA0OPATOPHOTO MPAKTUKYyMa, CTYACHTHI
JIOJDKHBI YMETh COTIOCTaBIIATh Pa3IMYHbIE METOABl HCCIICIOBAHMSA, UX BO3MOXKHOCTH, 00JACTh
MIPUMEHEHHUS, OCOOEHHOCTH U T.J., JOJDKHBI OCBOUTH COOTBETCTBYIOIIYIO alMaparypy, Mpuoopectu
9KCTIICPUMEHTAIbHBIC HABBIKA PAOOTHI.

B coorBercTBHE C Tpe6OBaHI/I$IMI/I K crenquaimucramM I[aHHOfI ClICOMaJIbHOCTH, CTYACHT -
BBIITYCKHUK JIOJDKEH OBICTPO OCBOMTBCS KaK CIEIMAIUCT B O0JIACTH KpUCTaLIOrpaduu peaabHOM
CTPYKTYPhl KPHUCTAJNIOB, OBITh CIOCOOHBIM BHEIPSATH B IIPOM3BOJCTBO HOBBIC METOIBI
MCCJIeIOBaHMS, y4aCTBOBATh B OpraHM3aIlMM W co3JaHuu jabopatopuil Takoro mpoduis. [Tocie
M3Yy4YEHUs Kypca CTYJAEHThI 10J>KHbBI 3HATh:

1. ocHOBHBIE THIIBI JIEPEKTOB B KPUCTAIUIAX U UX CBOWCTBA.

2. ONMCaHUE UICATbHON U peanbHOM CTPYKTYPhI TBEPABIX TEIL.

3. MeTopbl uCCIeI0BaHMS CTPYKTYPBI TBEPIBIX TEI.

CTyneHT HOKEH MO3HAKOMHUTHCS C HEKOTOPBIMHU METOAAMHM, IPUMEHSEMBIMU K ONUCAHUIO
HAOMIOIaeMbIX (PU3NYECKUX SBICHUH W NPUOOPECTH HABBIKM CAMOCTOSATEIbHBIX HAayYHBIX
HCCJIEIOBaHMM, BKIItOUask (OpMUPOBAHHME HABBIKOB U3yUEHUSI HAyYHOU (PU3HMUECKOM JIUTEpaTyphl.

Ne Kon HanmenoBanne o6nactu npodecCHOHANBHON AesITeTbHOCTH.
n/n | npodeccuonansHoro | HammeHoBaHue MpoecCHOHATBLHOTO CTaHAapTa
cTaHjapra
01 O6pa3oBanme 1 HayKa
1. 01.001 IIpodeccnonanbubiii crangapt «Ilemaror (megarorndeckas AeATEIHLHOCTE B cepe

JIOIIKOJIHOTO, HAYaJIBHOTO 00IIEro, OCHOBHOT'O OOIIETr0, CPEAHETO OOIIETO
o0pa3oBaHus) (BOCIHUTATENb, YUUTENb)», YTBEPKACHHBIH MpuKkazoM MUHHCTEpCTBA
TpyZAa U cOIMaIbHOI 3ammThl Poccuiickoit @enepanuu ot 18 okTsiOpst 2013 1. No
544n(3apeructprpoBad MunUCTEpCTBOM IocTHINK Poccuiickoit Penepannu 6
nexabdps 2013 r., peructpanuonssiii Ne30550), ¢ u3MeHeHnEeM, BHECEHHBIM
IpHuKa3oM MUHHUCTEpCTBa TPy1a U COLMaNbHON 3amuTel PO oT 5 aBrycra
2016r.Ne4221 (3apeructpupoBad MunuctepcTsoM rocturun PO 23 asrycra2016r.,
peructparioHHbIi Ne 43326 )

2. 01.003 IIpodeccronanbHbli cTanmapT «Ilegaror qOMOJHUTEIBHOTO 00Pa30BaAHUS IETEH U
B3POCIIBIX», YTBEPKICHHBIN MPUKa30M MHUHHCTEPCTBA TPYAA M COLMATIBHON 3aIUThI
P® ot 5 mas 2018r. Ne 2981 (3apeructpupoBad MUHHCTEPCTBOM tocTUIIMN PD 28
asrycra 2018r., peructpanuonnsiit Ne 52016




dopmupyembie

NUCHUMNINHON

3HaHHUA n

yMEHUSA

T'OTOBAT

BBIIIYCKHUKA  JTaHHOM

00pa3zoBaTeNbHON MTPOTPaAMMBI K BBITIOJTHEHUIO CIICTYIONTUX 0000IEHHBIX TPYIOBBIX (DYHKITHIL:

Koan O0001menHbIe TPYA0BbIe QYHKINH TpyaoBbie pyHKINH
HaHMEHOBaHHE Kon HaumenoBanue YpoBens| HaumenoBanme| Kox| Yposenb
NpophecCHOHATBHO KBajaugu (moaxypoBeHb)
ro cTaHaapra Kaluu KBaJTU(UKAI

70

01.001 Ilemaror I[Memarornyeckas O6wenenarornuec/A/01.6
(memaroruyeckas e TeIbHOCTD 110 Kast QyHKIIHS. 6
NesITeNIbHOCTD B MIPOEKTUPOBAHUIO U O6yuenue
ITOIIKOJIEHOM, [peanu3anuu Bocnuratensuas [A/02.6
HA4YaJIbHOM 0011IEeM, 00pa3oBaTebHOTO e TeIbHOCTD 6
OCHOBHOM 0011IeM, rpoiecca
CpeIHEM 00IIeM 00pazoBaTeIbHBIX 6
00pa3oBaHKH) OpraHU3aLMAX Paspupaiomas  A/03.6
(BOCITHTATE, ITOIIIKOJIBHOTO, ACATCIILHOCTD
YIUTEIh) Ha4aIbHOTO 00IIETO, 6

OCHOBHOTO O0IIIErO,

CpEeIHEro o0IIero

00pazoBaHMs

[Temarornueckas [Tenarornueckas

NEesTeNbHOCTD 110 MEesITeNIbHOCTD 110

MIPOCKTHUPOBAHHIO H pea3anuu

[peayin3a OCHOBHBIX 6 porpamMm B/03.6 6

00111600pa30BaTeIbHBIX OCHOBHOTO H

MporpaMm CpeIHEro O0IIeTo

00pazoBaHMs

IHepeyens 3axa4 npogecCHOHATBHON AeATEJIbHOCTH BBINNYCKHUKOB:

Ob6nacth Tunsl 3agau 3agaun OOBeKThI MpohecCHOHAIBHOM
npodeccuoHanbHON |IpodecCHoHaIbHON  |TPOPECCHOHATBHON | NeSITeIbHOCTH (MIIN
JeSITEITbHOCTH JIeSITeTbHOCTH JEATEIbHOCTH 00JTacTH 3HAHU)
(mo Peectpy
MuHtpyna)
01 OGpa3oBanue [Tenarornyeckuii Pazpabotka u OO0pa3zoBarenbHble TPOrpaMMbl U
peamu3arus 00pa3oBaTeNbHBIN MPOIIECC B
00pa3oBaTeNbHBIX cucreme CIIO u 10
nporpamm CIIO n
nporpamMm 10
06 Cgs3b, Hayuno- Uccnenosanue, NHudopmanronHsie mponeccsl,
WH(OPMAIIMOHHBIE | UCCIIEOBATEIbCKUN paspaboTKa, TEXHOJIOTHH, CUCTCMbI U CCTH,
- BHE/IPEHHE U WX WHCTPYMEHTAILHOE
KOMMYHHKAITHOHE: COIIPOBOXK/ICHHE (mporpaMMHOE€, TEXHHUYECKOE,
WH(POPMAITMOHHBIX OpTaHU3aIMOHHOER)
bIC TCXHOMOTHN TEXHOJIOTHI U obecrneueHue, CrocoOkl 6 1
cUCTEM METOIbl IPOSKTHPOBAHUS,

OTJIaJIKU, IPOM3BOJCTBA U
JKCIUTyaTaluu
UH(POPMALIMOHHBIX TEXHOIOTUN
U CUCTEM B Pa3iIUYHBIX
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o0racTsx u
cdepax b poBoit SIKOHOMUKHU

2. Mecro qucuuniuabl B ctpykrype OIIOII 6akasiappuara

Jucnurumaa «MeTollbl MCCIeIOBaHUS TBEPABIX TeN» OTHOCUTCS K 4acTH, (hopMupyemoit
Y4aCTHUKaMH 06p330BaT€JIBHBIX OTHOLHCHI/If/'I, K AucCuuIiijimHaMm 110 BBIGOpy.
JucnurinHa u3ydaercs Ha 3 Kypce B 5 cemectpe.

Jiss OCBOGHUS AMCUUIUIMHBI «METONbl MCCIICIOBAaHUS TBEPABIX TEN» HCIOJIb3YIOTCS 3HAHUS,
YMEHUS U BUJBI JICATEIBHOCTH, COPMHPOBAHHBIE B MpoIlecce M3ydeHUs aucuuiuH: OOmas
¢u3uka (MeXaHWKa, MOJICKYJspHas (DU3HMKa, DIIEKTPUYECTBO M MarHeTH3M, ONTHKA, aTOMHAas W
saepHas (GU3MKa); pas3enbl TEOPETUYECKON (DU3UKU: TEOpETHUECKasi MEXaHUKa, dJCKTPOJMHAMIKA
OCHOBHBIC TIOJIOXKCHUS KBAaHTOBOW MEXaHUKH, TEPMOJMHAMUKY M CTATUCTHUYECKYIO (PH3HKY,
(GUBHYECKYI0 KWHETHKY, CTPYKTYpPY M IMPOYHOCTH IMOJIMMEPHBIX MAaTEpPHAIOB, KOMITO3UIIMOHHBIE
MaTepHalibl; CBEICHUS W3 MATEeMaTHYeCKOTr0 aHaiu3a, T.6. yMeHue udQdepeHIUpOBaHHS,
MHTETPUPOBAHUS, METOJIBI pemeHus AuddepeHnnanbHpIX ypaBHEHH OOBIKHOBEHHBIX U B YAaCTHBIX
NIPOM3BOJIHBIX, TEOPHUSI BEPOSTHOCTH, MAaTEMaTUYeCKas CTAaTHCTUKA, aHAJUTHYECKas TeOMETpUs,
BBICIIAs anredpa.

Tao6auua 2.1.
CBsi3p  AuCHUIUIMHBL  «MeToAbl HMCCIEAOBaHUS TBEPABIX TEM» C MPEANISCTBYIOIIHUMU
OTUCHUIITIMHAMHU U CpOKI/I ux I/I3yT-I€HI/I$[

Kon JIMCLUIUIMHBI, IPEIIECTBYIOIUE TUCIUITIIMHE Cemectp

JMCIATUTAHBI «MeToIbl UCCIIEIOBAHUS TBEPABIX TEID»

b1.0.10.01 Mar.aHanus 1,2,3
b51.0.10.02 AHanutudeckasi TeOMETpHUs U JIMHEHas anredpa 1,2
51.0.10.04 Jud.ypaBHeHus 3
b51.0.10.06 Teopust BEpOSITHOCTH M MaTeMaTHYECKasl CTaTUCTUKA 5
b1.0.13 Ob6mas pusuka 1,2,3,4,5
5.1.0.14.01 Teopernueckas MmexaHuka. MexaHWKa CIUIOMHBIX| 4,5

cpen

Tabamua 2.2.

CBs3b JUCLHHILIMHBI «MeToabl HCclieJOBaHU TBECPABIX TCJI » € MOCICAYIOIUMU JUCHUIIIIMHAMN
N CPOKHU HUX U3YUYCHUS

Kon JMCIMIUINHBI, CIIEYIOIIHNE 33 TUCIIUIIINHON CemecTtp
JMCLIUTUTAHBI «MeToabl McCIIeJOBAHUS TBEPABIX TEJ »
b.1.B.08 KBanToBas Teopus 7
b.1.0.14.03 Cratuctuueckas ¢pusuka. TepmoanHamuka 7
Tab6umna 2.3.
CBs13b MUCHUIUIMHBL  «MeTO bl MCCIIeIOBaHUS TBEPBIX TN » CO CMEKHBIMU AUCHUIUIMHAMU
Kon JIMCLIMIUIMHBL, CMEXHBIE C JUCHUIIIMHON «MeToanl Cemectp
JWCLMIUTMHBL  |MCCJIeIOBAaHUS TBEPBIX TEID»
b51.0.13.06 dwu3nKa aTOMHOTO Spa ¥ 3JIEMEHTAPHBIX YaCTHI 6
b1.B.14.04 Pu3rka KOHAECHCUPOBAHHOI'O COCTOSHUS 6




3. Pe3yabTaThl 0CBOEHUSI AUCUUIIMHBI (MOYas1) «MeToabl HCCIeI0BAHUS TBEPABIX TeJ»

[Ipouecc wu3ydyeHUs AUCUUILIMHBI

npoecCHOHANBHBIX U MPO(ecCHOHATBHBIX KOMIETEHIINNA:

HampaBieH Ha (OPMHUPOBAHUE CIEAYIOIINUX

o0rie

Kon HanmeHnoBanue WNunukaTop aoctuxkeHus B pesynbpTaTe ocBoeHMs
KOMIIETEH- KOMITETCHIIUHT KOMITETCHIIH JUCITUTUIAHBI 00YJaroIIHiCs
117071 (3aKkpenyieHHblll 3a OUCYUNTUHOUL) JOJIZKEH:
[1IK-4 Cnioco6en npoBouth [IK-4.1. 3HaeT OCHOBHBIC METOMABI| 3HATH:
Hay4yHbIE npoBeAeHUs  Teoperuueckoro  uduszmyeckue MIPUHIIUIIB]
MCCJIC/IOBAHUSI B AKCIIEPUMEHTAILHOTO paboThI 3IEKTPOHHOTO
COOTBETCTBYIOLICH HCCIen0BaHus B cepeMHUKpPOCKOTIIa. OcHoBB]
00yacT 3HaHUN U rpodeccnoHaNbHOM IeATEIbHOCTH. [BAKYYMHOU TEXHUKUA. MeTob]
0(pOpMIISITD IMK-4.2 VYdactByeT B O(QOPMICHHHIIOATOTOBKH OOBEKTOB JUIs
pEe3yIbTaThI pe3yIbTaTOB  HCCIENOBAHUN  HMPJIEKTPOHHO-
MCCIIEIOBaHUM U pa3paboTOK,  MOJIyYEHHBIX  NPUMHUKPOCKOIMYECKOTO aHAN3a
pa3paboTok [POBEICHUH HAy4YHBIX| YMETh:
McCIeI0BaHU I B chepellpoBoauth
rmpodeccrnoHaNbHOM EeATENBHOCTH MeTaorpaQuueckuii  aHanus
I1K-4.3 Bnaneer HaBbIKaMu METaJIOB u CILIaBOB.
paboThI C COBPEMEHHBIM [TpoBOAUTD H3MepeHHs]|
pUOOPHBIM 000PYIOBAHUEM, MUKpOTBEepaoCTH. [IpoBOAUTH
MeTOoJIaMU 00paOOTKH U aHau3a [MPOOOMOArOTOBKY OOBEKTOB
MOJIYYCHHBIX PE3YJIbTATOB ISt 3JIEKTPOHHO-
HAyYHBIX UCCIIEIOBAHUN B chepe |[MHUKPOCKOMMYECKOIO aHalu3a.
npoQeCCHOHANIBHOM JesiTeNbHOCTH |PaboTaTh € BaKyyMHBIMHU
ycranoBkamu BVYII-4 u BVII-
PabotaTh €  3JIEKTPOHHBIM|
MUKpOcKornoM OM-125
Braners:
MeTtoankaMu MOATOTOBKH
00BEKTOB UL
MeTaIorpaguueckoro u
PIIEKTPOHHO-
MUKPOCKOIIMYECKOT0 aHaIu3a.
Brnaners
WHCTPYMEHTAIbHBIMU
MeTOIaMU UCCIIETOBaHMS]
CTPYKTYpPhl ~ METalIOB WU
CILIaBOB.
[TK-5. Cnocoben IMK-5.1. Opranuzyer cbop wu Bmamets:
MPOBOAMTH paboOTy  [M3ydeHue HayYHO-TEXHUYECKOH| TEXHOJIOTHSIMU
o 00paboTke u nHbOpMaLIUU o TeM€| IPOECKTUPOBAHUS U
aHaJIU3y HAy4YHO- MccieI0BaHui U pa3paboToK. OpraHu3aIu
TEXHUYECKON [MK-5.2. Ananu3upyer Hay4dHble| 00pa3oBaTelIbHOM Cpelibl;
uHpopmanuu u ITaHHBIE, pe3yIbTaThl TEXHOJOTHUEH PEIICHUS
pe3ynbTaTOB DKCIIEPUMEHTOB ¥ HAOMIOJEHU B| (U3NYECKUX 3a/1a4 U
HCCIIEI0BAHUN. COOTBETCTBYIOIIEH 00acT 3HAHUMN.| aHaIM3a CUTYalUil;

YMmers:
OCYIIIECTBIISTh

TCOPCTUUCCKOC




MOJIeTUpOBaHUE
(GHU3UIECKUX MPOIECCOB U
SBJICHUH; BBISIBIISITD U
AHATU3UPOBATH
KayeCTBEHHbBIC U
KOJIMYECTBECHHBIC
XapaKTePUCTUKU
Gu3HIECKUX 0OBEKTOB;
3HaTh:

CYITHOCTh Y 3HAYCHUE
U3y4aeMOil TUCUUIUINHBI;
00BEKT, IPEIMET, OCHOBHBIE
GYHKIIUHA, METOBI,
KaTeropuu; COBPEMCHHBIE
TEOpUHU BOCIIUTAHUS U
00yueHus; CyIIHOCTh
MOJIEpHU3AIINN POCCUMCKOUN
CHCTEMBI 00pa30BaHUsl.

[1K-6.

CriocoOHOCTE
IIOHUMATh U
HCII0Jb30BaTh Ha
MIPAKTUKE
TEOPETUYCCKHE
OCHOBBI OpTraHU3aIHN
Y TUTAHUPOBAHUS
duznyecKkux
HCCIIeI0BaHUM

[1K-6.1. O0nagaeT MOTHUBALIUENA K
[MPOEKTHOM JESTEIbHOCTH,
00/1a1aeT CIIOCOOHOCTIMY,
HEOOXOIMMBIMH JUIS
caM000pa30BaHus U
mpodeccHnoHaATLHOTO POCTa.
[MK-6.2. O6nagaeT TOTOBHOCTBLIO K
Y4aCTHIO B IIOATOTOBKE ITPOEKTHOMN
ITOKYMEHTAIMHU, B TOM YHUCJIE C
MCIIOIb30BAaHUEM CPEJICTB
ABTOMAaTU3UPOBAHHOTO
MMPOCKTUPOBAHUS U
BBIYMCIUTENbHBIX POIPAMMHBIX
KOMILJIEKCOB, COBPEMEHHOTO
MPOrPaMMHOTO OOECTeueHusi, B TOM
YHUCJIe TEKCTOBBIX PEIAKTOPOB U
rpadUYeCcKuX MPOrpaMMBl.
[MTK-6.3. Braneetr coBpeMEeHHBIM
MPOrpaMMHBIM 00eCTIeYeHUEM, B
TOM YMCJIE€ TEKCTOBBIMHU
penakropamu U rpadudecKuMu
MporpaMMaMH, CpeICTBaMU
[MOATOTOBKH 0030pOB, OT3HIBOB,
OTUETOB, 3aKJIFOUCHHIA.

I1K-6.4. 3Haer IIPUHLINIIB]
OpTraHu3aIK PadOTHl B KOJUIEKTHUBE
MPOEKTUPOBIIUKOB.

Brnaners:

TEXHOJIOTHSIMU
MPOEKTUPOBAHUSA U
OpraHu3aluu
o0pa3oBaTeNbHOI cpeabl;
TEXHOJIOTHEN pelIeHus

buznyeckux 3a1a4 u
aHaJIM3a CUTYyalui;
YMers:

OCYILIECTBIISATh
TEOPETUYECKOE
MOJIETUPOBaHUE
(Gu3nUECKuX MPOLECCOB U
SIBJICHU; BBISIBIISTH U
aHaJIN3UPOBAThH
KayeCTBEHHbIE U
KOJIMYECTBEHHBIE
XapaKTEePUCTUKU
buznyecKkux 0ObEKTOB;
3HaTh:

CYUIHOCTb ¥ 3HAYECHUE
A3y4aeMOM AUCIUTUINHBI,
00BEKT, IPEeMET, OCHOBHBIE
GYHKIIUHA, METOIBI,
KaTerop1u; COBPEMEHHbIE
TEOPHUH BOCTIUTAHUS U
00y4YeHHST; CYLTHOCTb
MO/JIEpPHU3ALNH POCCUICKON
CHCTEMBbI 00pa30BaHUs

4. CTpyKTypa U coJep:kaHHe TUCHUILINHBI «MeToAbl HCC/IeJOBAHUS TBEPABIX TeJ»

4.1. CTpykTypa AucuunauHbl (Moayas) «MeToabl uccjieJ0BaAaHUS TBEPABIX TeJD)

OO61mast TpyA0eMKOCTh JUCIUTIINHBI COCTABISAET 4 3a4eTHBIX enuHul, 144 qacos.




Kype 3
Cemectp 5
Bcero y4eOHBIX 9acOB TPYIOEMKOCTH 1444
Bcero aynmuTopHbBIX 4acoB, 84 g
B TOM YHCIIE:
Jlexkuun 364
[IpakTHyeckux 3aHATHI
JlabopaTopHbIX 3aHATUI 48
CamocrosTenpHas paboTa CTyIEHTOB 60
dopmMa KOHTPOJIS 3ader ¢ OLICHKOMN

Ne Buabl  yyeOHoli pa6orbl, BkJIKWYasg DopMBI TeKylero KOHTPOJS
n/n CaMOCTOSITeJIbHYI0 PadoTy CTYIEHTOB HYyCIeBaeMOCTH (no Helenam
TPYA0EMKOCTh (B Yacax) cemecmpa)
K C ®opma NPOMEKYTOYHOI
OHTaAKTHasA aMOCTOATEb- arTecTaluu (no cemecmpam)
padorta Has padoTa
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1. JedekThbl KPUCTAIIHYECKOI0 CTPOCHUSA M (PU3MUYECKHE CBOMCTBA KPHCTAJLIOB.
1.1. | Knaccudukamnus gepexkro. | 5 | 2 | 1 1 2 2 +
1.2. | IImoTHOCTH u SHEPrus
PIPE 5 12 1 1] 2 2 + +
o0Opa3oBaHUs TOYEYHBIX
1.3 1.3  Cnoocobbl  co3maHus
A 5/2 1 1 2 2 | + +
HEPAaBHOBECHOI'O  COCTOSIHMSI:
2. JIuHeiiHbIe 1e(eKThbl — I CI0KALNH.
2.1 | IIpenmoceuiku TOSIBJICHUS
bex . 5121 1 /3 3 +
TEOpPUH TUCIIOKAITUI
2.2 | Onucanue KpaeBoil "
BUHTOBOWl  JHCJIOKAIlMA  C
5121 1 3 3 + + +
HCTIOJIb30BAHUEM BEKTOpA
broprepca.
2.3 | JIBmoKeHHE TUCITOKALIHMA. 5121 1 2 2 + | +
OmnpeneneHre IOBEPXHOCTH
2.4 | DMPA P 521 1] |3 3|+ +
CKOJIb)KCHHS.
3 |Yopyrue cBoiicTBa TMCIOKAIUIA
KommnoneHThl HampsiKeHUs —|
3.1 b 41 2 2| |2 2 | + +
TEH30P HaAIPSKEHUI
3.2 | IIpaBuno ®dpanka. 512]1 1 3 3 + | +




J/IByMepHBIe NOBEPXHOCTHBIE 1e)eKThl B KPHCTALIAX

41 I[et?emm YIaKOBKH Melolg 1 5
TBOMHUKOBBIC TPAHUIIBL.

5 |[ousiTHS MAaKpO- U MHKPOCTPYKTYPbI
Paznuunsie
KPUCTAJNTNYECKUE COCTOSHUS,

5.1 [xapakTepusyromuecss pasHoif| 5 | 3 | 2 1 3
CTETIEHBIO KPHCTAILUTMYECKOTO
COBEpPILEHCTBA
[Ipenenst
[IPOCTPAHCTBEHHOIO

5.2 |paszpemienus opul 5 (2| 1 1 3
MCCIIeI0BaHUN CTPYKTYpBI
MaTepHaoB

6 |MukpockonumyecKue MeTo/ibl HCCIeJOBAHUS MUKPOCTPYKTYPbI

6.1 Meron n30UpaTeIHLHOTO 512/ 1 1 3
TpaBICHUS

7 InppakumoHHbIe METO/bI HCCIeJOBAHMS CTPYKTYPhI BelleCTBA.
CpaBHHUTENIbHBIC
XapaKTePUCTUKU

71 [peHTreHoBcKoro, 54l 2 5 5
QIeKTpoHOrpaduyeckoro  u
HeTpoHorpaduyeckoro
METO/I0B MCCIIeIOBAHHUS.

8 [Teopusi iuppaKkuuy KOPOTKOBOJHOBOI0 M3JIYYeHHUsI HA KPHUCTAJLIAX.

8.1 ['eomerpuueckas TEOPHS £ | 5 | 4 2 5
G pakuy Ha KpUcTae.

8.2 WutepdepeHirionHas 519/ 1 2 5
(bYHKIMS U €€ aHaJIn3
[IpencraBnenue 0 2

83 MU pakuy Ha KpUCTaie KakK 53] 2 5
OTpaKEHHsI  OT  ATOMHBIX|
MJIOCKOCTEN

9 MHTEHCHBHOCTDH 1M PPAKIMOHHBIX JIy4Yel
Kunemarnyeckas TEOpHs 2

9.1 paccesHus Ha aTome, aToMHas) 5 | 2 | 1 2
AMIUTUTY/A U €€ BBIUMCIICHUE

9.2 | CTpyKTypHas aMIUTUTY/A. 5121 2 1

10 PuexTpoHorpadus

101 OcoOenHocty AU pPaKIUH 519/ 1 2 9
HIIEKTPOHOB B KpHCTAJLIaX.

102 BbiBoi OCHOBHOI (opMyIIbI 53] 2 2 1
HIIEKTpOHOTrpaduu

103 CummeTpust ¥ UHAUIMPOBKA 512/ 1 2 1
TOYCUHBIX 3JIEKTPOHOTPAMM.

11 |PeHTreHorpa¢usi KpUCTAJNIHYECKUX 00pa30BaHMIA.

111 PentrenoBckuit (hazoBbIii 52 1 5 1
QHaITN3

11.2 Pentrenoananus TBEPABIX| o | 5 | ¢ 5 5
aCTBOPOB

11.3| Audpakuus Ha kpucramiax| 5 |2 | 1 2 1




MAJTBIX Pa3MEpOB N N O I I

12 [DJeKTPOHHO-MHKPOCKONMUYECKHIT METO/ HCCIeI0BAHUS
Teopus JIEKTPOHHOA

12.1 MUKpPOCKOIIUYECKOTO 5|13 2 2 2 2 | + +
KOHTpacTa

122 Mukpoaudpakuuss u  ee 52/ 1 5 1 1 + +
[IPUMEHEHHE
Kunemarnyeckas Teopus

12.3 konTpacra Ha 5 |2 | 1 2 2 2 + |+
HECOBEPIICHHBIN KPUCTAJLIAX

13 Metoabl 1MpPaAKUHOHHONH MUKPOPEHTreHOrpaduu, ux KJiacCupuKanus
Metonpl, OCHOBaHHBIE HAQ|

13.1 pcnonb3oBanun npomeamero S5 | 2 | 1 2 2 2 + +
My4Ka

13.2 TpaHCMHCCUOHHBIN METO/ 5201 2 1 1 + +
bepra-bapperta
Bcero 68| 36 48 60 60

4.2. Conep:xaHue TUCHMILIMHBI (MOYJis1) «MeToabl HCCIeI0OBAHUS TBEPABIX TeJ»

1. dedekTbl KPUCTAIHYECKOTO CTPOEHUSI H (PpU3MUYECKHE CBOHCTBA KPHCTAJLIOB.

1.1Knaccudukanus nedexron. Toueunsie, mpoctbie nedektsl. [IpocTrie nedeKThl, KOMIUIEKCHI
TOYECUHBIX J1€()EKTOB.

1.2 TInoTHOCTH 1 SHEprus 00pa30BaHUs TOYCUHBIX Ee(EKTOB B KpUCTAJUIaX. ToueuHble Ae(eKThl
B TEPMOJAVHAMHYECKOM PAaBHOBECUU U HEPABHOBECHOM COCTOSIHUU.

1.3 CnocoObl co3aHusi HEPAaBHOBECHOTO COCTOSIHMSA: IUIACTHUecKas Jedopmarusi, 3aKaika,
oOiydenue. ToyeuHble 1e()eKThl B MOHHBIX KPUCTAJUIAX U B KPHCTAJIaX MOIYIPOBOJHUKOB

2. Jluneiinblie 1edeKTbl — THUCIOKAIUH.

2.11IpennochUIKY MOSIBICHUS TEOPUHU AUCIOKALUI (Moienn o0pa3oBaHus AUCIOKALUK), KOHTYD
u BeKkTop broprepca. ITHBapuanTHOCTB BEKTOpa broprepca.

2.2 OnucaHue KpaeBOM M BHMHTOBOM JMCIIOKAllMM C MCIIOJNBb30BaHHMEM BekTopa broprepca.
IIpaBuno 3HakoB. [lonHBIE M YACTUYHBIE AUCIOKALIVH.

2.3]Ismwxenue aucnokauuid. KoHcepBaTMBHOE JBI)KEHHE (CKOJBKEHHUE) JAUCIOKAMK U
HEKOHCEPBATUBHOE (TIEPETIOI3aHHE).

2.4 OrmpeneneHue TOBEPXHOCTH cKonbkeHus. Ilpusmarmueckass auciokanus. CBszb
CKOJIbXKEHHUsI C Miactudeckoil nedopmanueit. [lonmepeunoe ckonbxkenne. CKOPOCTh JBHKEHHUS
JIUCIIOKAITHH.

3. ¥Ynpyrue cBoiicTBa TUCIOKANMA.

3.1 KoMIOHEeHTHI HampspKeHUsT — TeH30p HanpsokeHuid. [losre HanpsoKeHU BHHTOBOW M KpaeBOM
JUCIOKAIUU. YIpyras SHeprus JUCIOKaLUH.

3.2 TlpaBmio ®panka. Cwuna, AedcTByrOmas Ha gUCIOKanuioo. JIMHEHHOe HampsHKeHHE

IUCIOKAILUN.
4. JIByMepHbIe IOBEPXHOCTHBIE JedeKThl B KpUCTALIaX.
4.1 JlepexTbl yMakoBKM W JIBOMHHMKOBBIE TpaHMIBL. ['paHUIBI 3€peH — MaJoOyrjoBble U

OOJIBIIIEYTTIOBBIC DHEPTUS TPAHUI] M KX TTOJABUKHOCTD.

5. TloHATHSI MAKPO- H MUKPOCTPYKTYPBI.

5.1 Pa3nmuuHble KPUCTAUIMUECKHE COCTOSHUS, XapaKTePU3YIONIMECS pa3HOM CTENEeHBIO
KPUCTAJUIMYECKOTO COBEPILIEHCTBA: MOHOKPHUCTAILI, MO3aUYHBIM MOHOKPUCTAJLI, OPUEHTUPOBAHHBIN
MOJIMKPUCTAILT — TEKCTYpa, MOJIUKPUCTAILI.

5.2]Ipenensl MpPOCTPAHCTBEHHOTO pa3pellleHusl MPU HCCIEIOBAaHUU CTPYKTYphl MaTepHaloB U
KJIacCU(UKalKs METOJIOB UCCIIEIOBAHUS IO STOMY IapaMeTpy.




6. MuxkpockonuyeckHe MeTOAbI  HCCIeI0BAHMS  MHKPOCTPYKTYPbI  (OomTHYecKas
MUKPOCKOIIHS, ynpTpaduoneToBas u uH(ppaKpacHas).
6.1MeTton M30MPATETLHOTO TPaBJICHUS, METOJ JEKOPUPOBAHHUS — METOJbI M3Y4YeHHs JEPEKTOB B
KpUCTaIaX.  DJEKTPOHHO-MUKPOCKOIMHMYECKUI  METOJ  HUccleAoBaHUS  (IudpakuuoHHAs
MHUKPOCKOTIHS ).

7. JIudpakuuoHHbIE MeTOAbI Hccae10BaHUA CTPYKTYPHI BelllecTBA.
7.1CpaBHUTEIBHBIE XapaKTEPUCTHKH PEHTTCHOBCKOTO, AIIEKTPOHOTPaAYUIECKOTO "
HEUTpOHOTpahuIecKOro METOI0B HCCIIeOBaHNUs. FIX BO3MOKHOCTH, TOCTOMHCTBA M HEAOCTATKH.

8. Teopus  audpaxkuuu KOPOTKOBOJTHOBOTO U3JTyYeHHs Ha  KpHCTAJJIAX.
8.1 T'eomerpuueckas Tteopusi audpaknuu Ha Kpuctauie. Judpakuus Ha OJAHOMEPHOM

NEPUOINYECKOM pszae u3 paccenBaroInX LEHTPOB.
8.2 UHurepdepennmonnas (pyHkuus u ee aHanu3. VHTephepeHIUs Ha TPEXMEPHOU peIIeTKe.
VYpaBHeHus Jlay> u 170'¢ reOMETPUYECKUI CMBICII.

8.3 IlpencraBnenue o auppakiuu Ha KPUCTAUIE KaK OTPAXKEHUS OT ATOMHBIX IIOCKOCTEH.
®dopmyna Byneda-bperra u ee cBs3b ¢ ypaBHeHussMH Jlayn.

9. MHTeHCUBHOCTH TU(PPAKINOHHBIX Jy4eil.

9.1 Kunemaruyeckas TeopHs paccesiHMsi Ha aToMe, aTOMHas aMIUIMTYa M €€ BBIYMCIICHHUE.
Paccestnue anemeHTapHOM STUEHKON KpUcTasuia. 9.2
CrpykrypHas ammuintyna. CumMeTpus AudpakimoHHON KapTUHbL. 3akoH Ppuens.

10. DaexTpoHorpadus.

10.1 OcobenHoctn gudpakmu¥ JJIEKTPOHOB B KpHUCTaLIaX. |eoMeTpuyecKkas TeopHs
AIIEKTPOHOIPAMM.

10.2 BeiBox OCHOBHOI (opmynsl 3iekTpoHorpadguu. Tumbl siexkTpoHorpamMM. OmnucaHue HX C
IIOMOIIbI0 OOPaTHOHN pElIeTKH.

10.3 Cummerpust U MHAMLMPOBKA TOYEUHBIX IEKTPOHOIPaMM. DieKTpoHOrpamMmMbl ¢ Kukyuu-
JVHUSMH, UX IPAMEHEHHE.

11. Pentrenorpagusi KpMCTAJUINYECKUX 00pa30BaHMIii.

11.1 PenrtrenoBckuii (a30BbIi aHamu3 (KOJMYECTBEHHBIM W Ka4deCTBEHHBIN). MeTomabl
BHYTPEHHET'0 3TaJIOHa U TOMOJIOIMYECKHX Tap.

11.2 PeHrreHoananw3 TBEpPABIX pacTBOpoB. 3akoH Berapma. OmnpeneneHne TpaHMIL
pPacTBOPUMOCTH. YTOpSA0UEHHBIE TBEPAbIE paCTBOPHI (CBEPXCTPYKTYphI). Pacman nepechleHHbIX
TBEPJIBIX PACTBOPOB. PeHTreHorpadust HANPSHKEHHOTO COCTOSHHSL.

11.3 dudpakuus Ha KpucTayuiax Manbix pazmepoB. [lupuna u npoduis nHTEpPEPEHIIMOHHBIX
JUHUN OT MOJUKpHUCTauInueckoro nopoika. ®opmyna CenskoBa-Illeppepa.

12. Dn1eKTpPOHHO-MHKPOCKONMUYECKHIT MeTO/ HCCIe0BAHMA.

121 Teopus 5SJIEKTPOHHO-MHUKPOCKOIMYECKOTO  KOHTpacTa. MeTOoAbsl  AIEKTPOHHOU
MHUKPOCKOIIHUHU: TPAHCMHCCHOHHBIE (Ha MPOCBET), METOJ MHpPSIMOro paspemeHus, Meron Myapa,
MeTOJ AM(PPaKIIMOHHOTO KOHTpAcTa.

12.2 Muxkpomudpakuuss u ee mnpuMmeHeHue. Kunemaruueckas Teopus AUPPaKIMOHHOTO
KOHTpacTa Ha COBEpPUICHHBIX KpuUCTaliaXx. MeToa  aMIUIMTYAHO-(a30BbIX  JHarpamm.
12.3 Kunemarmueckass Teopus KOHTpacTa Ha HECOBEpUICHHBIH Kpuctamiax. OmnpeneneHue
HalpaBJeHus BeKTopa broprepca. YpaBHeHNE THHAMUYECKON TEOPUU XOBHU-Y AIaHA.

13. Metoasl  AN(ppaKIMOHHOI MHKpPOpeHTreHorpagum, HX KJIaccu(pukanus.
13.1 MeTozp1, OCHOBaHHBIE HA UCTIOIH30BAHUH MPOLIEIIIECTO TyJYKa

13.2 Tpaucmuccuonnsiii meron bepra-bappera. Meron aHOManbHOTO MPOXOXKIEHHUS — METOJ
bopmana.

5. O6pa3zoBarejibHbIe TEXHOJIOTHHI

[lpn peanm3ammuu TPOTpaMMbl  TUCHHUIUTAHBI «METOABI HMCCIENOBAaHHUS TBEPIBIX  TEI
UCTIOJIB3YIOTCS pa3IMyHble 00pa30BaTeIbHbIC TEXHOIOTHUH:

- IIpY YTCHUU JIEKIHMH HCIIONBb3yeTCs MYJIbTUMEIUIHBIE TEXHOJIOTHH W Pa3JIMYHbl HarJsHbIC
npudOpHI;



- IPAKTUYECKHUE 3aHATUS IPOBOJATCS € UCIOJIb30BAaHUEM HATJISIAHBIX IPUOOPOB, KOMIIBIOTEPHBIX
KJIaCCOB (KOMIIBIOTEPHOE MOJEIUPOBAHMUE);

- caMmocTosiTenpHas paldoTa CTYAEHTOB IpeaycMaTpuBaeT paboTy TMOA pPYKOBOACTBOM
npernoaaBaTenei B BUIE KOHCYIbTALM, a Talkke IpeArnosaraeT UCIoIb30BaHNE (POHIOB HAY4HO-
TEXHUYECKOH OuOIMOTEKH, COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJIOTUH C IpHUBICYEHUEM
KOMITbIOTEPA KaK CPEJICTBA YIPABJICHUS HHPOPMAIUEH.

Iupoko MCIOoNB3YIOTCS B yUeOHOM MpOLIecCe aKTUBHBIE U UHTEPAKTUBHbBIE ()OPMBI IPOBEIECHUS
3aHATUH B COYETAHWU C BHEAYAMTOPHOW pPAabOTOM C MeNabl0 (OPMUPOBAHUS M PA3BUTHUSA
npodecCHOHATIBHBIX HABBIKOB OOyuaromuxcs. B paMkax yueOHOro kypca mpeaycMOTpeHbl MacTep-
KJIACCBI DKCIEPTOB U CIIELIUATIUCTOB

6. VYueOHO-MeToAMYeckOe o0eclieyeHHE CAMOCTOSITEIBbHOH  padoTbl  CTY/ICHTOB.

OueHoYHBIE CpeACTBA /ISl TEKYIIEro KOHTPOJIsSl yCIeBaeMOCTH, MPOMEKYTOUYHOI aTTecTAlMN
10 UTOTraM OCBOEHHS IMCUMILIUHBI.

6.1. Ilnan camocTOATE/ILHOM PA0OTHI CTYIEHTOB

[No Tema Bun 3agaHue Pexomennyemas | KonnuectBo
HET. CaMOCTOSITEIBLHO nuTeparypa JacoB
1 paboThI
1 IToaroToBuTH MOKIALT
[IpennoceLaku 10 TEME
pel Pabora B .
HOSIBJIICHUS TEOPUU «[Ipeanoceuiku 3;4 2
. ouomnoreke
JUCIIOKAIUH MOSIBJICHUSI TEOPHH
IYCIIOKALUI
2 IToAroToBUTH JOKJIAN
PabGota B .
[TpaBwmiio dpanka. o teme «IIpaBuio 3;4 2
OuOIMOTEKE.
Dpanka»
3 IToaroTOoBUTEH JOKIIAT
PenTrenosckuit Pab6ota B o TEME 123 5
($a30BbIN aHATU3 OoubmMoTeke «PeHTreHoBcKkuit o
(dha30BbIi aHATH3)»
4 OKJIaJ IO TEME:
Teopus PaGota B A
«Teopus
AJIIEKTPOHHO- oubIHnoTeKe, ~.
AIIEKTPOHHO- 2:3;4 2
MHUKPOCKOITHYECKOT pabora B
MHUKPOCKOITUYECKOTO
0 KOHTpacTa naboparopuu
KOHTpAacTa»

6.2. MeTonnueckne yKa3aHusl 110 OPraHU3AIUM CAMOCTOSITEIbHON PadoThl CTYICHTOB

CamocTtosTenbHas paboTa 00yJarouXcs SBISIETCS COCTABHOM YacThlo yueOHOU pabOThl M UMEET
LeJIbI0 3aKpeIieHne U yriyOsieHue

CocTtaB caMOCTOSATENILHON PabOTHI:

1. TToaroToBKa K JEKIMOHHBIM 3aHATHSIM:

- yTeHHe TekcTa (yuyeOHMKa, TePBOUCTOUHUKA, JOMOJHUTEIHHON JIUTEPATYPHI U T.11.);

-COCTaBJICHUE IIJIaHa TeKCTa, rpaduueckoe N300pakeHne CTPYKTYpPhl TEKCTA, KOHCIIEKTUPOBAHUE
TEKCTa, BBIMUCKHU U3 TEKCTa U T.1.;

- paboTa ¢ KOHCIIEKTOM JICKIIUH;

- IOJrOTOBKA BOMPOCOB JJI CAMOCTOSITEIbHOTO U3YYECHHUSI

2. [loaroroBka K MPakTUYECKUM (CEMUHAPCKUM) 3aHITHSIM:



- paboTa co cipaBOYHUKAMHU U Jp. JTUTEPATYpOi;

- 3aI0JIHEHHUE paboyeil TeTpaau;

- TOJrOTOBKAa MYJbTHMEIWA MPE3CHTAlMH U JIOKJIAJ0B K BBICTYIUICHHIO Ha MPAKTUYECKOM
3aHSTHH;

3. [loaroroBka k 1a00PATOPHBIM 3aHATHUSIM:

- paboTa co cipaBOYHHUKAMH U JIp. IUTEPATypOi;

- (hopmupoBaHUe OTUETA O BBHITOJHEHUH JIJAOOPATOPHOTO 3aHSTHS;

- IOJArOTOBKAa MYJbTHMEIWA MpPE3CHTAlMM M JAOKIAJA0B K BBICTYIUIEHUIO II0 pe3yJbTaTam
71a00paTOPHOrO 3aHATHUS;

4. IloarotoBka K NpOMEKYTOYHON aTTECTALIUU:

- IOBTOPEHHUE BCET0 Y4eOHOro MaTepHralia JUCIUILIHHBI

- aHanUTHYECKass 00paboTKa TEKCTa;

5. I[Ipoune BuabI paboOT:

HAYYHO-HMCCIIEI0BAaTENIbCKas padoTa (HayyHas CTaThsl, JOKIaa, pedepar).

6.3. Marepuajbl AJsi NPOBeeHUS] TEKYWIero M IPOMEKYTOYHOr0 KOHTPOJISI 3HAHHUM

CTYA€HTOB
Konmponw oceoenus komnemenyuii
Ne Bun konTpOns Kontpomupyemslie Temsl (pazaens) | Komnerenmuu,
n\in KOMITOHEHTBI KOTOPBIX
KOHTPOJIUPYIOTCSI
1 Komnoxksnym JedexTsl kpucramummaeckoro| [1K-4, I1K-5, ITK-6
CTpoeHHs U (U3UYECKHE CBOWCTBA
KPHCTAJJIOB.
2 Konnoksuym Jluneiinsle nedextsl — qucnokanuu. | [1K-4, TIK-5, TIK-6
3 KomnokBuym Vpyrue cBOMCTBA JMCIOKAIUI [1K-4, TIK-5, TIK-6
4 Komnoksrnym ITonsTHA Makpo- n [IK-4, I1K-5, ITIK-6
MHKDPOCTPYKTYPBI
) KomnokBuym Teopus madpakumy  [1K-4, TIK-5, TTK-6
KOPOTKOBOJIHOBOT'O ~ W3JIy4EHHUS  HAa|
KpHUCTaJIaX.
6 Komnoksuym WnutencuBHocts  audpaxnuonnsx| I1K-4, TTK-5, [TK-6
ny4dei
7 Konnoksuym DnekTpoHorpadust 11K-4, TIK-5, 11K-6
Marepuansl A MPOBEACHUS TEKYIIETO KOHTPOJS 3HAHUM W TNPOMEXKYTOYHOH aTTeCTaIllH
COCTABJIAIOT OTHENbHBIA JTIOKyMEHT — OHJ OIEHOYHBIX CPEICTB MO TUCHUIUIMHE MeTobl

HCCIICOOBAaHUA TBEPABIX TCID).

BOITPOCHI AJ5s1 CAMOITPOBEPKH U ITOAI'OTOBKHN K INPOMEXYTOYHOMY
KOHTPOJIIO.

1. Toueunsle gedekTbl: MTPOCTbIE W  HUX  KOMIUIEKCHl. TodeuyHble  JOeeKTsl B
TEPMOJMHAMHYECKOM pPaBHOBECUU. DHEpPrusi 00pa3oBaHUsl TOUEUHBIX JE(PEKTOB U UX PAaBHOBECHAS
KOHIIGHTpalusi. DHEprusi oOpa3oBaHUsl TOUYEUHBIX JE(PEKTOB M UX PAaBHOBECHAS KOHIEHTpAIMS.
Cnoco0sI co3/1aHNsS HEPABHOBECHOT'O COCTOSIHHUSI TOUCUHBIX Je(EKTOB.

2. IlpenmocbulkM TOSIBIEHHS TEOPHHM JHUCIOKAIMK. OKCIEepUMEHTalbHOE HaOIIoAeHue
VICIIOKAIIWI.

3. JluneiiHble neeKTH — AUCTOKALIUH.

4. Koutyp u Bektop broprepca. Omnmcanue KkpaeBo U BUHTOBOM JAMCIOKAaIMi ¢
HCII0JIb30BaHuEM BekTopa broprepca.



5. KoncepBatuBHOE JBWKEHHE (CKOJBXKEHUE) auciokanuid. OrmnpeneneHne MOBEPXHOCTH
ckonbkeHus. [Ipusmarnyeckas nucinokanuii. CBsI3b CKOJNBXKEHHS C TUIACTUYECKOU aedopmariueii.
HaunGoinee Baxxubie cucteMbl ckosbkenus B ['TIK kpucramax.

6. Ilepemom3anue nucinokanuii. MexaHu3M 00pa3oBaHMS MPU3MATHYECKUX AMCIOKAMOHHBIX
MeTeJb U TeTUKONAATBHBIX TUCIOKAIIHIA.

7. OCcoOEHHOCTH JAMCIIOKAIMM B MOHHBIX KPUCTAJLIAX.

8. Terparap Tomncona. Ero mpumeHenue sl ONMMCAHUSA AMCIOKAIMN W JTUCIOKAIIMOHHBIX
peaKkuuu.

9. Vmpyrue cpoiictBa nucinokanuid. I[lose HampspkeHW | ympyras SHEprusi KpaeBou
JUCIIOKALINH.

10. Ilone HanmpsiKeHH U yrpyrasi SHEPTrHsi BAHTOBAs AUCIOKAIUH.

11. Vnpyras sHeprus cmemanHoi gucinokauuu. Ilpasuno ®@panka.

12. Cwuna, nelicTByromias Ha qUcCIoKaluio. JIMHEITHOE HATSHKEHHUE TUCTIOKAITHA.

13. BzaumopeiicTBe B3aUMHO TMapaUIeIbHBIX  KpaeBbIX  Auciokamuil. OOpa3zoBaHue
MaJIOYTJIOBBIX JTUCIOKAIMOHHBIX TPAHHII.

14. BzaumogeiicTBHe NapajiiesIbHbIX U B3aUMHO MEPIEHANKYISIPHBIX BUHTOBBIX AUCIOKAIIU.

15. ManoyrioBsle (MO3au4yHbIC) AUCIOKAMOHHBIE TpaHullbl. Moaens broprepca. Onpenenenue
yria pa3opUeHTaluu OJOKOB Mo3aWKd. Poib MO3andHOCTH 00pasia B OOpa30BaHHHM TOYEYHBIX
JIEKTPOHOTPAMM.

16. BzammogpeiicTBHE TUCIIOKAIIU CO CBOOOIHON TTOBEPXHOCTHIO.

17. Pasmuoxenue aucinokanuid. Ucrounuk dpanka-Puna.

18. OGpazoBaHue AUCTOKALN.

19. Meroxg wu30HMpaTENbHOTO TpaBIEHUS I HW3YYCHUS JUCIOKAMOHHOW CTPYKTYpPHI
KPHUCTAJLJIOB.

20. Xon myuelt B 3JIEKTPOHHOM MHUKPOCKOIIE U 3JeKTpoHorpade. BosmoxkHoCTH 3THX TPUOOPOB
JUTSL CTPYKTYPHBIX MCCIeTOBaHUNA. MUKpoIudpakius, €e IpuMEHEHHUE.

21. JludpakuvoHHBIE METOABI HCCIEAOBaHUS KpUCTaLIOB. OcobeHHocTH  audpaxiuu
AJIEKTPOHOB B KPUCTAJJIaX [0 CPABHEHHUIO C PEHTIT€HOBCKUM METOJIOM.

22. Tunel osnekTpoHOrpamMMm. ToueuHble  3ieKTpoHOrpamMmbl. CHMMETpUss  TOUEUHBIX
AIIEKTPOHOIPaMM, UX paciin(poBKa, IPUMEHEHHE.

23. Meron Jle6as B peHTreHorpaduu.

24. DnexTpoHOTpamMMa OT MOJUKPUCTAIUIA, paciu(POBKa M IPUMEHEHHE.

25. Meron Jlays B peHTreHorpadum.

26. IlomydeHue IEKTPOHOTPAMM OT TEKCTYPUPOBAHHOTO 00paslia M UX WHAWIUPOBAHHE.

27. Jludpakuus Ha KpucTajulae 1 oOpaTHas perieTka.

28. CTpyKTypHasi aMIUTUTYAa, CTPYKTYpHBIH (akrtop. MHTErpanbHbI 3aKOH TOTacaHus s
IIPOCTEHMIINX CTPYKTYP.

29. Yuer pa3mepoB W BHemHeW (opMbI KpucTaimia (IpU PacCMOTPEHUH TU(PPAKIMOHHBIX
SIBJICHUI B KpHCTaJLJIE.

30. OcHoBHas Gopmyia 3JeKTpoHOTpadrH, €€ IPUMECHECHHE.

31. Meron peruIMK B 3I€KTPOHHOW MUKPOCKOITUH, €T0 IIPUMEHEHUE.

32, JlnmHa BOJHBI ANEKTPOHOB. OrmpeneneHne UIMHBI BOJHBI TI0  DIIEKTPOHOTPaMMe.
Paspemaronias cnocoOHOCTh 3JIEKTPOHHO-MUKPOCKOITMUECKOT0 METO[a UCCIIEAOBAHMUSL.

33. DnekrpoHorpamMMbl ¢ Kukyun-nmmHUSME, UX IPUMEHEHHUE.

34. Meron aMQPAKIMOHHOIO KOHTpAacTa B JJIEKTPOHHOW MHUKpockomuu. M3o0paxeHnue
COBEpUIEHHOT'0 KpUCTaJLIa.

35. Knaccudukamuss npsMbIX METOJOB MCCIEJOBAHUS B DIEKTPOHHOH MMKpPOCKOIUH, HX
MPUMEHEHNE U BO3MOKHOCTH.

36. HaOmronmenue u ucCcleOBaHHE JAMUCIOKAMH B 3JEKTPOHHOM MHKPOCKONUHU (METOX
TU(GPaKIIMOHHOTO KOHTPACTA).

37. HaOmonenue neeKTOB YIAKOBKH B JIEKTPOHHONW MHUKPOCKONHUH (METOA AU(PaKIIMOHHOTO
KOHTpPAcTa).



38. MeToa AByXKpHUCTAIBHOTO CIIEKTpoMeTpa. AHaIu3 MpoQuiIsi HHTErpaIbHON HHTEHCUBHOCTH
JUTSL OIICHKH Pa3MEepPOB KPUCTAJLIOB.

39. UHTeHcuBHOCTH MU PAKIIMOHHBIX MAKCUMYMOB. MHOKUTEIN HHTEHCUBHOCTH.

40. YcnoBus BUIUMOCTH J1e€(DEKTOB KPUCTAIUIMUECKOTO CTPOCHUS B Merojae Meron
TU(GPaKIUOHHOTO KOHTPACTA B AJIEKTPOHHON MUKPOCKOIHH B METO/I€ NU(PPaKIIMOHHOTO KOHTpACcTa
(O.M.).

41. JIndpaknus no Bynedy-bparry. BeiBog dopmynsl Bynwsda-bparra u3 unTepnperamuu
TU(pPaKIUU ¢ TPUMEHEHUEM 00paTHOM peIIeTKH.

42. Tlmactuueckue v XpyInKue MaTepPHAIIbI.

43. YacTu4HbBIC U MMOTHBIE TUCITOKAIIHH.

44. Kaxue 4aCTHYHBIE TUCIOKAIMA MOTYT OBITH B IJIOTHOYIIAKOBAHHBIX CTPYKTYypax.

45. JledekThl yIAaKOBKU BEIYUTAHUS, CIIOKCHUS, JBOMHUKOBBIC TPAHHMIIBI.

46. MasoyrioBsie TU(PpaKIIMOHHBIC TPAHUIIBI.

47. Jlucmoxauuu HECOOTBETCTBUA.

48. 3akoH moracaHus Ui MPOCTEHIINX CTPYKTYp KyOMUECKOI CUCTEMBI.

49. HHTepmnpeTalys TeOMETPUH Pa3IMIHBIX THIIOB 3JICKTPOHOTPAMM C IPUMEHEHHUEM OOpaTHOU
PEIIETKH.

50. TMousiTHE TOMMEHHBIX U U3TUOHBIX KOHTYPOB KCTHHKITUH.

51. B pemeHun Kakux MaTepuUarioOBEIYECKHUX 3alad MOTYT OBITh  HCIOJB30BaHbBI
T PAKITUOHHBIC METOJIBI HCCIIEI0OBAHUS.

7. Y4eOHO-MeTOoAHYEeCKOe H MATEPHAJbHO-TeXHHYECKoe oOecnevyeHue IUCHUILITHHBI
(Mmoayasi) «MeToabl MccIeI0OBAHUS TBEPABIX Te»

7.1. YueOHas iuTeparypa

1. Kyapssuesa P.B. «/ledexTsl B KprcTamiax, vX reOMETPHUs U CBOMCTBay, yueOHOe mocodue.

2. IMHackonbckas M.IIL. «Kpucramnorpadus», M.B.I1., 1976, (temsl 1, 2, 4, 8).

3. OpnoB A.H. «BBeaenne B Teopuio IeeKTOB B KpHUCTaLIax», yaeoHoe mocooue, M.B.I1I.,
1983, (temsI 1 — 7).

4. Baitareitn B.K. «CtpykTypHas anextponorpadpus», M., uzn. AH CCCP, 1956, (tema 10).

5. Awmenunkc C. «Metoasl mpsiMoro HaOmoIeHUsl nuciokanuii», Mup, M., 1968 (temsr 10,
11).

JlonmosiHUTEIbHAS:

1. ®pugnens XK. «ducnokamuuy, M., Mup, 1967.

2. Ban-bropen /I. JledexTs! B kpuctaimaxy», U.JIL., 1967.

3. VreBckuii JILM. «JludpakiuoHHass 3JIEKTPOHHAsT MHUKPOCKONMS B METAIJIOBEICHUNY,
Mertamryprus, 1973.

4. .C. Ymanckuii, FO.A. CxakoB, A.H. UeanoB, JI.H. Pacropryes,. Kpucramiorpadus
peHTreHorpadus 1 3JIeKTpoHHas MUKpocKonus, MockBa «Metamryprus», 1982..

5. JI. ®enpaman, [I. Maiiep, OcHOBBI aHanM3a MOBEPXHOCTH M TOHKUX IJIEHOK, MockBa
«Mmupy, 1989.

6. .bpurrc, M.ILCux., Anaiu3 mnoBepxHocTH Meronamu Oske- U PEHTICHOBCKOU
(b oTOdEKTPOHHOM criekTpockomuu. Mocksa, «Mup» 1987.

7.2. UuTepHeT-pecypehbl

Ha3Banue pecypca Cceblaka/noctyn

DOnekTpoHHas OubnuoTeka oHialiH «EIWHOE OKHO K http://window.edu.ru
00pa3oBaTEILHBIM PeCypcam)

«O06pa3oBaTenbHbI pecypc Poccuny» http://school-collection.edu.ru

®denepanbHbIH 00pa3oBaTeIbHBII opTa: http://www.edu.ru
YUpEXKJEHUs, Nporpammsl, cTaHaapTsl, BVY3bl, TecThl



http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/

EI'D, A

DenepanbHbIi LEHTP MH(POPMALIMOHHO- http://fcior.edu.ru

obpazoBarenbHbIX pecypcoB (DIIMOP)

Pycckas BupTyaibHast OHOIHOTEKA http://rvb.ru

http://old.rsue.ru/Academy/Archives/
Index.htm

EsxenenenbHUK Hayku U oOpasoBanus FOra Poccum
«AxageMus»

Hayunas snekrponnas Oubnuoreka «e-Library» http://elibrary.ru/defaultx.asp

DekTpoHHO-0MOaHoTeuHas cuctema IPRbooks http://www.iprbookshop.ru

DNEKTPOHHO-CIIPAaBOYHAsl CHCTEMa JIOKYMEHTOB B http://www.informio.ru

chepe obpazoBanus «MHDOPMHOY»

HNudopmannonHo-mipaBoBas cucrema «l apant» CereBast Bepcusi, IOCTyIIHAa CO BCEX

KOMITBIOTEPOB B KOPIOPATUBHOW CETH
Nurl’'y

OneKTpOHHO-0MbIMoTeyHas cucrema «fOpai»

https://www.biblio-online.ru

7.3. TIporpamMmmHoOe oGecnieyeHue

Microsoft Office 2007, 2010, 2016

RN

Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
Microsoft Windows server 2003, 2008, 2012, 2016

AntusupycHoe [10 Kaspersky endpoint security
CnpaBo4HO-IpaBoBas cucrema “Tapant”

6 Oneparnronnas cuctema Microsoft Windows XP Professional.

7. ITaker npuknaausx mporpamm Microsoft Office 2003 Professional.
8. Ilporpammusiii npoaykt «AHTtuBUpyc Kacnepckoro».

9. Ilporpammusrii mpoaykT FineReader 7.0 Professional Edition.

10. IIporpammuslii npoaykt MATLAB 6.

7.4. MaTtepuajibHO-TeXHHYeCKoe o0ecnieyeHue

Aynuropus Ne 303.

386132, Pecnnybnuka MHrymerus, r.0. ropoJ
Haspans, r.Ha3pans, Tep. ['amyp3ueBckuit
aJMUHHUCTPATUBHBIN OKPYT, YII.
Maructpanbnas, 1. 39«a» Aya. Ne303.
[nomanp 71. 6m2

CrneunanusupoBaHHas yueOHast MeOelb Jis
o0yyJaroIuxcs 1 NpenoaBares; TEXHHIeCKUe
cpeactBa o0y4deHHs (KOMITbIOTEpHAs! TEXHHUKA, JIO0CKa,
MyJIbTUMEANIHOE 000py/I0BaHNE: MHTEPAKTUBHAS
JI0CKa, TIPOEKTOP); NOCTYT K WH(OPMAIIHOHHO-
TEJIEKOMMYHHUKAIIMOHHOH ceTn MHTepHeT; yueOHO-
MCTOANYCCKUC MaTCpHaJIbI.

Jis maGopaTopHBIX 3aHATUH. AyTUTOPHS
Ne201

386132, Pecnybnuka MHrymerus, r.0. ropoJ
Ha3spans, r.Ha3pans, Tep. ['amyp3ueBckuit
aJMMHHMCTPATUBHBIN OKPYT, YII.
Marucrtpanbenas, a. 39«a» Ayn. Ne201.
[Tnomams 71.2 M?

Crienanu3upoBaHHas yuyeOHass MeOelb JIIst
00Y4aIOIIMXCS U MTPEoIaBaTelis; TEXHUIECKUE
cpencTBa o0yueHus (HOyTOYK, TOCKa); oOecreueH
JOCTYT K HH(POPMAIIMOHHO-TEJIEKOMMYHHUKAITHOHHOM
cetu MlHTEpHET; yueOHO-METOIUUECKUE MATEPUAITBI.
KommiekT yuebHO-1a60paTOpHOTO 000pYy1I0BaHUS
«MeToIbl MCCIICTIOBAHUS TBEPIBIX TEI

Jis camocTosTeNnbHON pabOThI
oOyyaromuxcs. Ayauropus Ne 116

386132, Pecnnybsinka MUHrymerus, r.0. Topof
Haspauns, r.Ha3spans, Tep. ['amyp3uesckuit
aJMHUHHCTPATUBHBIN OKpYT, YII.
Maructpanbnas, 1. 39«a»

Ayn. Nel16. Tnomtans 36,2 M2

Paboune mecta 151 00yJaronuxcsi, TEXHUYECKHE
cpencTBa o0yueHus (HOyTOyK, TOCKa), TOCTYI K CETH
HuTtepHer, yueOHO-METONYECKUE MaTePUAIIbI,
AIEKTPOHHBIE 00pPa30BATEIbHBIE PECYPCHI.



http://fcior.edu.ru/
http://rvb.ru/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/
http://www.informio.ru/
https://www.biblio-online.ru/

®OHJ OHEHOYHbBIX CPEACTB
no aucuunianHe «MeToabl HCCIeI0BAHUS TBEPABIX Te»
(unoexc oucyuniunvt no yuebHomy niamy, HAUMEHOB8AHUE OUCYUNIUHBL (MOOYIS))

@DoH/1 OLIECHOYHBIX CPEJICTB MO AUCHUIIIMHE «MeToabl UCCIEIOBAHUS TBEPABIX TEID» BKIKOYAECT
BCE BHUJBI OIICHOYHBIX CPEJICTB, IMO3BOJISIFOIIMX IPOKOHTPOJIHUPOBATH OCBOCHHE OOYYaIOIIUMUCS
npodecCHOHANBHBIX,  00mEenpo(ecCHOHANBHBIX M NpPO(ecCHOHANBHBIX  KOMIETEHIIHH,
npeIycMOTpeHHBIX DenepanbHbIM 00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO OOpPa30BaHUS I10
HampaBiaeHuto moaroroBku 03.03.02  dwuswmka (kBanmudukanus «bakamaBp») u  paboueit
porpamMMoi TUCUUIUIUHBI «MeTObl UCCIEA0OBAHUS TBEPABIX TEI.
Ha3znauenue poH1a OLIEHOYHBIX CPEACTB

®onp onenounbix cpeacts (POC) cocraBusieTcss B cOOTBETCTBUU ¢ Tpeboanmsimu OI'OC
BO s mpoBeneHuss mpoMEXYTOYHOM aTTecTanud OOydYarolIuXcsl MO AUCHUIUIHMHE «MeToabl
WCCJICIOBAHMSI TBEPBIX TEID» Ha COOTBETCTBUE UX YUCOHBIX JOCTHKCHUN MOATAITHBIM TPEOOBaHUSIM
COOTBETCTBYIOIICH OCHOBHOW MpodeccuoHabHol obOpasoBarenbHoi mporpammbl (OITOIT). ®OC
ABJIIETCS. COCTABHOM 4acThIO pabouell mporpaMMbl JUCITUILIMHBL.

@DOH/[ OLIEHOYHBIX CPEJCTB IJIs IPOBEICHUS TIPOMEXKYTOUYHOM aTTECTAllMU 00YJaIOIINXCS IO
nucuurinHe «MeTopl uCcCae0BaHusl TBEPABIX TEID» BKIIOUYAET B CeOs: MepeueHb KOMIETSHITUHN C
yKazaHueM d3TanoB ux (opmupoBanus B npouecce ocBoenus OIIOII; ommcanue mokasareneil u
KPUTEPHUEB OIEHWBAHMS KOMIIETEHIIMNA Ha Pa3NUYHBIX dTanax ux (pOpMUPOBAHHS, ONMHMCAHHUE IIKAJ
OLICHUBAHMSI, TUTIOBbIE KOHTPOJBbHBIC 3a/IaHUs WM WHBIE MaTepuaibl, HEOOXOIUMBIEC AJISI OLECHKU
3HAHUW, YMEHMM, HABBIKOB M (WJIM) OMbITA JACSITEIIBHOCTH, XapaKTEPU3YIOUIUX OITarlbl
dbopmupoBanus kommereHMi B mnpouecce ocBoeHuss OIIOIl; meroguueckne MaTepuabl,
OTIPEIETISIONINE MPOLEAYPhI OLICHUBAHUS 3HAHUN, YMEHUMN, HABBIKOB U (WJIHM) OIBITA JEATEIHLHOCTH,
XapaKTEPU3YIOIIUX ATAIbl POPMUPOBAHUS KOMIIETEHIIUH.

@DOH/T OLIEHOYHBIX CPEJCTB CHOPMHUPOBAH HA OCHOBE KITFOUEBBIX MPUHITUIIOB OIICHUBAHWSI:

- BATUHOCTHU: OOBEKTHI OIIEHKH JIOJKHBI COOTBETCTBOBATH MIOCTABICHHBIM IIENISIM 00YyUeHUS;

- HaJIeXKHOCTH: HCIOJIb30BAaHUE €IMHOOOPA3HBIX CTAaHJAPTOB M KPUTEPUEB ISl OLICHUBAHUS
JOCTHKEHHUM;

- 00BEKTUBHOCTHU: PA3HBIC CTYICHTHI JOKHBI UMETh PAaBHBIE BOBMOXKHOCTH JIOOUTHCS yCrexa.

OcHoBHbIMU nTapameTpamu U cBoiicTBamMu @OC gBIsSOTCA:

- TpeAMETHas HaNpaBJICEHHOCTh (COOTBETCTBHE TMPEIMETY H3YyUYCHUS] KOHKPETHOW Y4eOHOM
JUACIUIIINHBI);

- cojaepxaHue (COCTaB W B3aMMOCBSA3b CTPYKTYPHBIX €IMHHUII, OOpa3yIOIIUX COJEpKaHHE
TEOPETUUECKON U MPAKTUYECKON COCTABIAIOIMINX Y4eOHOM TUCIUTUINHEI);

- 00beM (KOJIMYECTBEHHBIN COCTAB OLICHOYHBIX CpeACTB, BXoasamux B DOC);

- KayecTBO oneHOouYHbIX cpenctB u ®OC B menom, obOecrieunBaroiiee MoIy4eHne 0ObeKTUBHBIX U
JIOCTOBEPHBIX PE3YyJIbTAaTOB IIPH MPOBEIEHUN KOHTPOJIS C PA3TMYHBIMU LIETISIMHU.

1. Ilesn ocBOEHUS AU CUMIIIMHBI
Bce peanbHble KpUCTAJUIBI COJIEPKAT Pa3HOOOPa3HbIE NE€(EKThl CTPYKTYPhI, KOTOPHIE B
3HAYUTENIbHOM CcTereHu OyAyT OnpenesaTh uxX puznyeckue cBoicTra. Jle@eKThl KpUCTaTn4ecKoro
CTPOEHUS UTPAIOT OOJIBIIYIO POJIb B 00Pa30BaHUM U POCTE KPUCTAIIOB, MHOTHE THITHI
HECOBEPIIIEHCTB BOZHUKAIOT B KPUCTAJUIAX B MPOIIECCE UX POCTa, B Pe3yJIbTaTe TEPMHUUECKOI
00paboTku, nedopmaiyu, 06ryyeHH. IMEHHO 103TOMY B IOCIIEIHEE BPEMS METO1aM
HCCJIEIOBaHMSI PEAIbHOTO CTPOCHUS KPUCTAJUIOB, U3YYEHUIO TPUPOIbI 1e(hEKTOB, XapaKTepy UxX
pacrpesielieHUs] U YCTaHOBJICHUIO CBSA3HM MEX]y PEabHBIM CTPOCHHEM U (PU3HMUECKUMH CBOMCTBaMU
KPUCTAIIJIOB yzemsieTcs: Oonbliioe BHUMaHue. HecoMHEeHHO, YTO creruanucTsl, padoTarolue B
o0acTi (pU3MKHU TBEPJIOTO TeJa, TOJIKHBI XOPOIIO Pa30upaThCcs B BOIIPOCAX PEATBHOTO CTPOCHUS
KPUCTAJIJIOB U BJIa/IETh COBPEMEHHBIMH METO/IaMU UCCIIEOBaHUS 1e(DEKTOB.

1.1 Y4yeOHbIe 32124 Kypca



3aaya JTaHHOTO Kypca COCTOUT B IPHOOPETESHUH CTYICHTAMH 3HAHUH 110 BOIIPOCAM TCOPHH
HCCOBCPIICHCTB B KpUCTAJIaX, IOHMMAaHHUIO UX POJIK B (bI/I?)I/I‘IeCKI/Ix nponeccax, MpoOUuCXoJgIIuxX B
KpUCTAJIIaX MPH Pa3IMYHbIX (U3HYECKUX BO3AeHCTBUAX. CTYACHTHI JIOJDKHBI IOHUMATh BIIMSHUC
Jne(eKTOB Ha (PU3HUCCKUE CBOMCTBA KPUCTAJLIOB. 3a/1aueii Kypca SIBIsSETCS 3HAaHUE COBPEMEHHBIX
METOJIOB MCCJICIOBAHUS CTPYKTYPBI B KPUCTAILIAX, TCOPETUYCCKUX MTOJIOKECHHM, Ha KOTOPBIX
0a3UPYIOTCS 3TU METOJIbI MCCIICIOBAHMSI.

B pe3ynbraTe u3ydeHus JaHHOTO Kypca M BBIITOJHEHUS JJa00pAaTOPHOTO MPAKTUKYMa, CTYICHTBI
JOJIKHBI YMCTDb COIIOCTABJIATH PA3JIMYHBIC MCTOAbI UCCICAOBAHMA, KX BO3MOXHOCTH, OGH&CTB
MPUMEHEHHUSI, 0OCOOCHHOCTH M T.J., JOJDKHBI OCBOMTH COOTBETCTBYIOIIYIO aIlllaparypy, MpuoOpecTH
OKCIICPUMCHTAJIbHBIC HABBIKH paGOTbI.

B cooTBeTcTBUU ¢ TPeOOBAHUSAMH K CIICIIUAINCTAM JIAHHOHN CIIEIUAIbHOCTH, CTY/ICHT - BBITYCKHHUK
JIOJIKEH OBICTPO OCBOUTHCS KaK CIICIUAIKMCT B 00JIACTH KpUCTALTOTpaduu peaTbHON CTPYKTYPHI
KPHUCTAILJIOB, OBITH CIIOCOOHBIM BHEAPATH B IPOM3BOACTBO HOBBIC METO/IbI MCCIICIOBAHMS,
y4acTBOBATh B OPTaHU3AIMH U CO3aHUU Jaboparopuii Takoro npoduis. [locne u3yuenus Kypca
CTYJCHTBI JIOJDKHBI 3HATh:

1. OCHOBHBIE THUIIBI Ie()EKTOB B KPUCTAILIIAX U MX CBOMCTBA.

2. ONKMCAaHKE UCATLHOM U PEAIbHOM CTPYKTYPBI TBEPBIX TEII.

3. MeTozpbl uccieioBaHus CTPYKTYpPbl TBEPIBIX TEJI.

Pa3pnennl (poH1a OLIEHOYHBIX CPEACTB
1. TlepeueHb KOMIIETCHIIMH, KOTOPBIMHU JIOJDKHBI OBJIAJIETh O0YYAIOIIUECS B PE3yJIbTaTe OCBOCHHSI
JVICIIATUTHHEI
2. Ob6pazoBaTenbHbIE TEXHOIOTUU
3. Meronnyeckue yka3zaHUs s OOyYarOIIMXCS 10 OCBOCHHMIO JUCHHUIUIMHBI  «MeTomsl
UCCIICIOBAHHS TBEP/IBIX TEI»
4. OnmcaHue MIKAIbl U KPUTEPUEB OLICHUBAHMSA JISi TMPOBEICHHUS MPOMEKYTOUYHOW aTTECTAIUU
o0yyaroImuxcst Mo JUCUUIUIMHE B popMe IK3aMeHa
5. Bormpocs! ajist TOATOTOBKY K IPOMEKYTOUHOMY KOHTPOJTIO
6. Meroauueckre yka3aHus 10 OpraHU3aIMK CaMOCTOATENIbHOM paboThl CTYJCHTOB

1. TlepeyeHb KOMIETEHIUH, KOTOPBIMH /I0JKHbI OBJIaJeTh 00ydalumecsi B pe3yjbTaTe
OCBOCHMS TMCIUIIIHHBI
Pe3ynbprarom M3ydeHUs AMCLUIIIMHBI METOJBl MCCIENOBaHMS TBEPABIX TEN SBISAETCS OCBOCHHE
BBIITYCKHUKOM clieayrommx kommerennuit: [1K-4, T1-5, T1K-6

2. Ob6pa3oBaTejibHbIE TEXHOJIOTHH

[Tpu peanuzanuu MporpaMMbl TUCHUIUIUHBI «METObI NCCIIEIOBaHMSI TBEPABIX TEI
UCTIONB3YIOTCS pa3InyHbIe 00pPa30BATENbHBIE TEXHOIOTHH:
- IPY YTSHUH JICKITUH UCTIOJIB3YETCSI MYJIbTUMEIUMHBIC TEXHOJIOTUN U PA3TUIHBI HATJISITHBIC
npudopBHI;
- MPAKTHUYECKUE 3aHITH MPOBOASATCS C UCIIOJIb30BAaHUEM HATJISTHBIX MPUOOPOB, KOMITBIOTEPHBIX
KJIACCOB (KOMIIBIOTEPHOE MOJEIUPOBAHMUE);
- caMoCTOsITeNNbHAsE paboTa CTY/IEHTOB MpeaycMaTpUBaeT paboTy Mol PyKOBOACTBOM
npenoaaBarelneil B BUAe KOHCYIbTAIN, a TAaKXKe MpeArnoaraeT UCIoIb30BaHue (POHIO0B HAYIHO-
TEXHUUYECKOH OUOIMOTEKH, COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTUI C MPUBJICYEHUEM
KOMIIBIOTEpA KaK CPeJCTBA YIpaBieHUus HH(OpMaIIUeH.
[Iupoko MCHONB3YIOTCS B y4eOHOM MpOIlecCe aKTHBHbIE M MHTEPAKTUBHBIE (DOPMBI MPOBEACHUS
3aHIATHA B COYETAaHWU C BHEAYAUTOPHOW paboToi ¢ 1enbio (QOpMHpPOBAHUS U Pa3BUTHA
po)eCCHOHANIBHBIX HAaBBIKOB oOydaronuxcs. B pamkax ydeOHOTO Kypca MpeaycMOTPEHBI MacTep-
KJIACChI DKCIEPTOB U CIIELIUATINCTOB



3. MeToauueckue yKa3aHusi Ajs 00y4aOUIMXCcs 0 OCBOCHH IO JUCHHUILINHBI «MeToabl
HCCJICJOBAHNS TBEPAbIX TeJD

[To nucuumninHe «MeToAbl UCCIEOBaHMS TBEPbIX TEN» MPOBOJATCS ABa BUAA 3aHATHI: JIEKIIHUH,
IpakTHUeckue 3aHATHs. Ha Jekumsx u3naraercss B OCHOBHOM TEOPETHYECKHI MaTepual, Ha
MPAKTUYECKHUX 3aHATUSAX KPATKO pa30oUpaeTcsi TEOpUs U PEIIAIOTCS 3aJauu.
Ha nexkyusax cinenyer 3aUChIBaTh OCHOBHBIEC YTBEPXKACHUS U (POPMYIIbI, TOMEYATh Ba)KHBIE MBICIH,
BBIICTISITh KJIIOYEBBIE CJIOBA, TEPMHUHBI, a BCE pPACCYXKICHUS W TOSICHEHHUS JIEKTOpa HYKHO
BHHUMATEJIbHO CIIyIIAaTh M IOCTaparbCs 3allOMHUTHb. KOHCHEKT JIEeKIMH cienyeT IONOJHUTH B
COOTBETCTBUU ¢ «Bompocamu K 3K3aMeHy» CaMOCTOSITENILHO, MOJIb3YACh YUeOHBIM TOCOOUEM.
Bormpocskl, TepMuHbI, MaTepuai, KOTOPBIM BBI3BIBAET TPYJHOCTH, IIOMETUTbh U MOIBITATbCS HAUTH
OTBET B peKOMeHayeMol Jutepatype. Eciau camocToaTenbHO He yaaeTcst pa3oopaThCsi B MaTepuae,
HE00X0auMO Cc(hOpPMYIHPOBATH BOMPOC M 3aJaTh IMPENOJABaTEeN0 Ha KOHCYJIbTALlMH, Ha
MPAKTUYECKOM 3aHATUU. Y CBOCHHUIO OOJIBIIOrO KOJIMYECTBA SIBJCHUM U ONMMCHIBAIOIINX UX BEIHMYNUH
¥ 3aKOHOB CIIOCOOCTBYET OJIMHAKOBBIN IMOAXO/] K HX PACCMOTPEHHUIO.
Ha npakmuueckux 3anamusax cTyneHTbl TOJ PYKOBOICTBOM IpENOJIaBaTelsl PEIaloT 3a/1ayu 1o
HauOosee BaXHBIM TeMaM Kypca. JlJis BBINONHEHHsS y4eOHOro IUIaHa CTYJIEHT CaMOCTOSITEIbHO
JIOJIKEH PELIUTh OMpe/esIeHHOEe KOJIMYECTBO THIOBBIX 3a7a4 B COOTBETCTBUU CO CBOMM BapUaHTOM
JIOMaIIHero 3aiaHus. s camMOCTOSITENIbHOTO pelIeHUs 3aJad IpexJe, 4YeM IPUCTYIUTh K
pEIIeHUI0 3aJa4, HYXKHO H3y4YUTh (MIOBTOPUTH) TEOPETHUECKH MaTepuaa IO TeMe 3aJaduH,
pazo0paTh NMpUMEphI pelIeHUs 3ajJad Ha 3Ty TeMy. lIpakThueckue 3aHsITHS OPUEHTHPOBAHBI Ha
u3ydeHue Hauboyiee BaXKHBIX (DU3MUECKUX SBJICHUH, MPHUOOPETEHHE 3JIEMEHTAPHBIX HABBIKOB
AKCIIEPUMEHTHPOBAHMS, OBJIAJICHUE TEXHUKOW M3MEPEHHH M IrpaMOTHYIO 00pabOTKy pe3ylbTaToB

A3MEPEHUM.

4. Onucanue WKAJbI M KPUTEPUEB OLIEHUBAHUS /1JIs1 IPOBeAEeHHS MPOMeKYTOUYHOI
aTrecTaliu 00y4aoummXxcs Mo JMcUuILIMHe B (hopMe IK3aMeHa

Kon
noKaszaTesns Ouenka
OIICHUBaHUS
TIoporoBsii ypoBeHS VYray6neHHbIH [IponBunyTHIN
«2» OCBOEHUS YPOBCHD YPOBCHb
OCBOEHUS OCBOEHHUS
(neynosaets.) «3» «4» «5»
(ynoBnerts.) (xopo11o) (oTnHYHO)
OO6yuaronuiics Teopernueckoe OO6yuaromuiics Teopernueckoe
HE 3HaeT coJlep’KaHue Kypca | 3HaeT OCHOBHbBIE coJiepKaHue
OCHOBHBIE OCBOEHO YaCTHYHO, | (U3M4ecKue Kypca OCBOEHO
¢duznueckue HO IIpOOETBI He SBJICHUS U HOJTHOCTBIO, 6e3
SIBIICHUS U HOCST OCHOBHEIE po0OeIIoB;
OCHOBHBIE CYIIECTBEHHOTO 3aKOHBI (PM3UKH; | HMCUYEpIBIBAIOLIE,
31-33 3aKOHBI Xapakrepa. TPaHUIIBI KX MOCJIeIOBATENBHO,
V1-V5 buzukw; OO6yuaronuiics MIPUMEHUMOCTH, YETKO U
H1-H3 TPAHUITBI UX JTOIyCKaeT IIPUMEHEHHE JIOTHYECKH
IPUMEHUMOCTH, HETOYHOCTH, 3aKOHOB B CTPOWMHO M3NIaraeT
MIpUMEHEHHE HEI0CTaTOYHO BaXHEUTITHX OCHOBHBIE
3aKOHOB B NpaBUJIbHbIE MIPAKTUYECKUX ¢buznyeckue
BaKHEHTIINX (bopMYITHPOBKH MIPHUIIOKCHHUSX, SIBIICHUS 1
NPAaKTUYECKUX OCHOBHBIX HO JIOMyCKaeT OCHOBHBIE 3aKOHBI
MIPUIIOKCHHUSX, busznIecKux HECYIIECTBEHHBIE | (DM3UKH; TPAHUIIBI
JIOITyCKaeT SIBJICHUI U OCHOBHBIX | HETOUHOCTH B ux
CYIIECTBEHHbBIE 3aKOHOB (DM3HMKH, | OTBETE Ha MIPUMEHUMOCTH,
OIIMOKHU HaOII0IAI0TCS BOIIPOC. pUMEHEHUE
HapyLEHUs 3aKOHOB B
JIOTHUYECKOU BAKHEUIINX




MOCJIENOBATEIHLHOCTH MPAKTUYECKUX
B U3JIOKEHHUH MPUIOKEHUAX, HE
TPAHUITBI UX 3aTPYAHSIETCS C

MIPUMEHUMOCTH, OTBETOM IpHU
MIPUMEHCHHE BUIOM3MEHEHNH
3aKOHOB B 3aJaHHM.
BaKHEHIITNX
MPaKTUYECKUX
TIPUITOKEHUSX

Tembl pedepaToB

1. KoMnbrorepusanys U3MEpUTEIIbHOM anmnapaTyphl.

2. Texnonorus 00pabOTKH SKCIEPUMEHTATBHBIX JaHHBIX CPEIICTBAMH JIEKTPOHHBIX TAOJHII.

3. CoBpemMeHHbIE IPOrpaMMHBIE IPOAYKTHI B XUMUHU.

4. AHUManus SKCIIEPUMEHTaIbHBIX U PACCUUTAHHBIX 3aKOHOMEPHOCTEH.

5.  @usuko-XxUMHYecKas  JMArHoCTHMKa  HaHodacTuu.  IlpuHiumsl  mMopdonoruyeckoi
XapaKTepu3aluy HaHOYACTHII.

6. MeTo/1pl uCCIIeI0BaHMsI HU3KOPAa3MEPHBIX YaCTHUI] U HAHOMATEPHAJIOB.

7. N3yuyenns ($a3oBOro cocraBa HAHOPA3MEPHBIX CTPYKTYP C HCIIOJIb30BAHHEM AIIEKTPOXHUMUYECKHX
METO/I0B aHaJIM3a.

8. lupakiinoHHbIE METOIbI UCCIIEOBAHMSI pEAIbHON CTPYKTYPhl MaTE€pHAaIIOB.

9. Anamu3 u unrepnpetanus MK u KP cnekrpos.

10.PenTreHocnexTpaabHblii MUKPOAHAIIU3.

11.AHanu3 NOBEPXHOCTU U MOBEPXHOCTHBIX CIIOEB TBEPJIBIX TEI.

12. 51 nepHblil KBaApyMNOIbHBIA PE3OHAHC.

13.Macc-cniekTpoMeTpHsi BTOPUYHBIX MOHOB Ul M3YYEHHUS U JIOKAJIBHOTO 3JIEMEHTHOIO aHAJIN3a
COCTaBa MOBEPXHOCTH TBEPJIOTO TENA.

14.MUKpOBOIHOBasA CEKTPOCKOMUSI.

15.0cobeHHOCTH B3aUMOICHCTBUS PEHTI€HOBCKUX JIYY€H C BEIIIECTBOM.

16.KnHemaTnueckast Teopust KOHTpAcTa.

17.Metoasl 3anucu, paciMPpPOBKH U OLIEHKH TEPMOIPAMM.

18.9¢dexT Xonna u ero usMepeHue.

5. Bonnpochl 171 NOATOTOBKH K MPOMEKYTOYHOMY KOHTPOJIIO

52. Toueunsie AePEKTHI: MPOCTHIC U UX KOMILICKCHI. TouedHbIe Ie()eKThl B TEPMOIMHAMUICCKOM
paBHOBeCHH. DHEPTUs 00pa30BaHUs TOUEUHBIX JEPEKTOB U UX paBHOBECHAS KOHIICHTpAIIHSI.
OHeprus 00pa30BaHUs TOYEUHBIX Je(PEKTOB U UX paBHOBECHas! KOHIEHTpalus. CrocoObl
CO3/1aHUS] HEPABHOBECHOT'O COCTOSTHUS TOUEUHBIX 1€(DEKTOB.

53. [IpeanoceuIKy MOSBICHUS TEOPUHN AUCIOKAINA. DKCIIEpUMEHTATIHLHOE HAOIIOICHIE
IUCIOKAIUN.

54. JIuneitabie 1e(eKThI — TUCIOKAIIHH.

55. Kontyp u Bektop broprepca. Onucanue kpaeBoil 1 BAHTOBOM TUCIOKAIUN C HCTIOTh30BaHHEM
BeKTOpa broprepca.

56. KoncepBaTuBHOE qBUXKEHHE (CKOJIBbKEHUE) TUCIoKanuid. Onpesenenrne MOBEepXHOCTH
ckoiibkeHus. [Ipusmarnueckas nuciokanuid. CBsi3b CKOJIBKEHUSA C TUNIACTHYECKON
nedopmarueii. HanbGonee Baxkubie cucteMsl ckoibxkenus B [ LK kpucrannax.

57. Ilepenon3anue aucinokanuii. Mexanusm o0pa30BaHUs MPU3MATHUYECKUX AUCIOKAIIMOHHBIX
NeTeIb U TeTUKOUIAaTbHBIX JUCIOKAIIHI.

58. OcoOCHHOCTH TUCIIOKAIMIA B MOHHBIX KpHCTaJIaX.

59. Terpasap Tommcona. Ero npumeHenne Uit ONMCAHUS TUCIOKAIMN M TUCIOKAIIMOHHBIX
peaKkIui.

60. Yopyrue cBoiictBa auciokauuii. [lose HanmpspKeHUH U yripyras SHEpPTUs KpaeBoil TUCITOKAIUH.



61. Ilone HanpsKeHUI U ynpyrasi 3Heprusi BUHTOBAs TUCIIOKAIMH.

62. Yupyras sHeprusi cMeanHon aucinokauu. [Ipasuno @panka.

63. Cuna, geicTByrOIIas Ha AUCIOKANMIO. JINHEWHOE HATSHYKEHNE TUCIOKAIUH.

64. BanmoeiicTBrE B3aMMHO MapajIeIbHBIX KPAaeBbIX AncCIoKaiuii. OOpa3oBaHue MaIOyTIOBBIX
JMCIIOKALIMOHHBIX TPaHHULL.

65. B3anmoneiicTBre napaieIbHbIX H B3aUMHO MEPIIEHANKYISPHBIX BUHTOBBIX AUCIOKAIUI.

66. ManioyrioBble (MO3auyHbI€) JUCIOKALlMOHHbIE rpaHullbl. Monens broprepca. Onpenenenue
yIi1a pa3opHeHTAIK 0JIOKOB MO3auKH. Poib Mo3anuHocTr 00pasna B 00pa3oBaHUH TOYEUHBIX
3JIEKTPOHOTPAMM.

67. B3aumonelicTBrEe AUCTOKAINI cO CBOOOIHOM MOBEPXHOCTHIO.

68. PasmHosxenue nuciokaruii. Mictounuk ®panka-Puna.

69. O6pa3oBaHue TUCITOKAIIUN.

70. Metoa n30upaTesbHOro TPaBJICHUS AJIs U3YyUEeHUs AUCIOKALMOHHONW CTPYKTYpPbI KPUCTAILIOB.

71. Xon styueil B 3JIEKTPOHHOM MHUKPOCKOIIE U 3JIeKTpoHOTpade. Bo3MOKHOCTH 3THX PUOOPOB st
CTPYKTYPHBIX HCCel0BaHUNA. MuKpoaudpakius, ee IpuMeHeHue.

72. lndpakinoOHHBIE METOBI UCCIIEAOBAHUS KpUCTALIOB. OCOOCHHOCTH TU(PAKIIUU JISKTPOHOB B
KpHCTaJIaX 110 CPAaBHEHHIO C PEHTT€HOBCKHM METOIOM.

73. Tunsl 3nexTpoHOTpamMM. TodedHbIe 3IeKTPOHOTpaMMbl. CHMMETPHS TOUSUHBIX
3JIEKTPOHOTPAMM, UX paciiuppoBKa, IPUMEHEHHE.

74. Meron Jlebast B peHTreHOrpadum.

75. DnexTpoHOrpaMMa oT HOJIMKPUCTAILIA, PaciIi(POBKA U IPUMEHEHHE.

76. Meron Jlays B peHTreHOTpaduu.

77. IlomyyeHue 311eKTpOHOIPaMM OT TEKCTYPUPOBAHHOIO 00pasia U UX MHAULMPOBAHHUE.

78. Nudpaxius Ha KprcTaiae U 00paTHas peleTKa.

79. CTpyKTypHas aMIUIUTY1a, CTPYKTYpHbIH (akTtop. IHTerpanbHblii 3aK0H noracaHus Jyist
MPOCTEUIINX CTPYKTYP.

80. Yuer pazmepoB 1 BHelIHeN GopMbl KpucTailia (IpU pacCMOTPEHUH TU(PPAKLIUOHHBIX SIBICHUH
B KpHUCTAaJLJIE.

81. OcHoBHas GopmyIa 3eKTpoHorpaduu, ee IpUMEHEHHE.

82. MeToa periiK B 3JIeKTPOHHOW MUKPOCKOITHH, €T0 TPUMEHEHHE.

83. JlnuHa BOMHBI 371eKTpoHOB. OnpezeneHne JTUHbI BOJIHBI 110 3JIeKTpoHOrpamme. Pasperaromas
CIOCOOHOCTH 3JIEKTPOHHO-MHUKPOCKOITMYECKOI0 METO/1a UCCIIE0BaHNUS.

84. DnexTpoHorpammsl ¢ KUKy4n-THHUSAME, UX IPUMEHEHHE.

85. Metoxa nudpakiimOHHOTO KOHTPACTa B 3JIEKTPOHHON MUKpockonuu. M300paxenne
COBEPULICHHOI'0 KpUCTAJLIA.

86. Knaccuukanus mpsiMbIX METOJJOB UCCIIEIOBAHUS B AJIEKTPOHHOW MUKPOCKOIIAHU, HX
IIPUMEHEHNE U BO3MOKHOCTH.

87. HabmoneHue u ucciieioBaHue JUCIOKANN B 3JIEKTPOHHOW MUKPOCKOTIHHU (METO/T
TU(PPaKIIMOHHOTO KOHTPACTa).

88. HabmoneHne ne)eKToB yITakOBKH B AJIEKTPOHHONW MUKPOCKOITUHU (METO TN(PAKITHOHHOTO
KOHTpAcTa).

89. MeToa NIBYXKPHCTAILHOTO CIIEKTPOMETpa. AHAIN3 TPOQHIIS HHTETPATbHOW MHTEHCHUBHOCTH
JUISL OLIEHKU Pa3MEPOB KPUCTAILIOB.

90. MaTencnBHOCTH TU(PAKIIMOHHBIX MAaKCUMYMOB. MHOKHUTEIN MHTEHCUBHOCTH.

91. YcnoBust BUIUMOCTH Je(PEKTOB KPUCTAITMYECKOTO CTPOeHUS B MeToie Meton
TUGPaKIUOHHOTO KOHTPACTa B AJIEKTPOHHOW MUKPOCKOIIMH B METOJ1€ AUPPAKIIMOHHOTO
koHTpacta (3.M.).

92. Nudpaxmus o Bynsdy-bparry. Beioa ¢popmyner Bynbda-bparra u3 unarepnperanuu
JU(PaKLIUU C TPUMEHEHHEM O0paTHOM peIIeTKH.

93. [TnacTuueckue u XpynKue MaTepHabl.

94. YacTHuHbBIC U MTOJTHBIE AUCIOKAIIH.

95. Kakue yacTHUHbIE AUCIOKALMU MOTYT OBITh B IIJIOTHOYIIAKOBAaHHBIX CTPYKTYpPAX.

96. lepexTbl ymakOBKH BHIYUTAHHUSI, CII0KEHUS, TBOMHUKOBBIC TPAHUIIBL.



97. ManoyrioBsie TUPPAKITUOHHBIE TPAHUIIHI.

98. /lucmokaiuy HeCOOTBETCTBHUS.

99. 3akoH moracaHus JUIsl MPOCTEHIITNX CTPYKTYP KYOUUECKON CUCTEMBI.

100. HHTrepmperaius TEOMETPUHN PA3IUYHBIX TUIIOB JIEKTPOHOTPAMM C MPUMEHEHHEM 00paTHOM
PEIIETKH.

101. TIloHsTHE TONIIEHHBIX ¥ U3TUOHBIX KOHTYPOB SKCTHHKITUH.

102. B penieHuu Kakux MaTepUAIOBETYCCKUX 3a/1a4 MOTYT OBITh UCIIOJIb30BAHbI
TU(GPAKITUOHHBIE METO/IBI HCCIIETOBAHUSI.

TecTbl, KOHTPOJIbHBIE PA0OTHI

a) THIOBBIC 3a/1aHUsI (TEMBI)

HaGop TtecToBBIX 3amaHuii W 3aJaHUl KOHTPOJBHBIX pPAa0OT SBISETCA O00S3aTEIBHBIM
KOMIIOHEHTOM y4e0HO-METOAMYECKOI0 KOMIUIeKca MO MOoAyIo «DHU3MKOXMMHUYECKHE METO/bl
UCCJIEOBAHNUS MaTEpUAIOB» AUCHUIUIMHBL «MeEToabl HCCIIEeN0BaHUs TBEPIABIX TEN», OTPAXKAET
CTPYKTYpy Kypca M BKIIOYAacT BONPOCHl IO BCEM pasfciiaM JUCLUUIUIMHBL. BeinonHeHne
KOHTPOJIBHBIX 33JaHUH CHOCOOCTBYET 3aKpEIUICHHIO M YIIyOJICHUIO TEOPETHUYECKMX 3HAHHHU,
HOJYYEHHBIX CTYIEHTOM B X0J1€ CAMOCTOSTEIbHON pabOThl HaJl MaTepHaIoM Kypca, Halpumep:

1. Ilepeuncnure u3BecTHble Bam MeTobl aHaIN3a (YHKIIMOHAIBHBIX MAaTEpUAIIOB.

2. ChopmynupyiiTe OCHOBHOW 3aKOH CBETONOTJIOIIEHHS, IEPEUUCIUTE MPUINHBI OTKIOHEHHS
OT HEro.

3. Hapucyiite 6110K-cXeMbl aTOMHO-a0COPOILIMOHHBIX U SMUCCUOHHBIX CIIEKTPOMETPOB.

4. Ilepeunciante OCHOBHBIE CTaJUU PEHTIC€HOCIIEKTPAIbHOIO aHAIMN3a.

5. B yem 3akio4aroTCs MpeuMyIIecTBa peHTTeHO(IYOPECIIEHTHOTO aHaIM3a M0 CPABHEHUIO C
OOBIYHBIM ATOMHO-3MHUCCUOHHBIM METOJI0M?

6. UYto mnpexacraBisioT cOOOM TPU OCHOBHBIE CHCTEMbI PEHTI€HOBCKOIO MHUKPO30HJIOBOTO
aHaymzaropa?

7. IToBepXHOCTH KaKMX MaTepUaloB MOKHO aHAJIU3UPOBATH ¢ ToMoIIbio PODC?

8. IlouemMy KONMYECTBEHHBIN aHAIN3 IIOBEPXHOCTH TBEPAOIO TEJNA B OCHOBHOM

IPOBOJST pacu€THBIMU METO1aMu ?

9. Ha3oBHTE OCHOBHBIE METO/IbI PETUCTPALIMM MACC-CIIEKTPa U 0OpabOTKHU TaHHBIX aHATU3a.

10.Paciundpyiite qaHHble, MOTYyYEHHbIE IPU ATOMHO-3DMHCCUOHHOM CIIEKTPAJIbHOM aHAJIU3E.

11.Pacummdpyiite 1aHHbIE, TOJyYEHHBIE IPH JIEMEHTHOM aHaIN3€ MaTepHalloB

PEHTreHO(TyOpECEHTHBIM METOIOM.

12.PaccuuraiiTe mapamMeTpbl KPUCTANINYECKOM PEelIeTKH Ha OCHOBE aHaIM3a JU(PPaKIUOHHBIX
YIJIOB 10 IaHHBIM PEHTT€HOTPaMM.

13.B HekoTopeIX mpoMbIluieHHbIX JIIP cnexkTpoMeTpax MCHOIb3yeTCsl MUKPOBOJIHOBOE 8 MM
u3nydyenue. Kakoe MarHuTHOE mojie HEOOXO0AMMO B 3TOM Cllydae, 4TOObI BBECTH 3JIEKTPOHHBIIN CTIMH
B pe30HaHC?

14.Menp xpuctammusyercsi B ['IIK pemerky co croponod 361 mnm. Ilpenckaxure Bupg
TU(PPAaKIMOHHOM KapTHHBI €€ IMOpOIIKAa MPU HCIOJb30BAHUM PEHTTEHOBCKUX JIyde ¢ UIMHOU
BOJIHBI 154 M.

15.0uenuTte pasmepsl IPeAsIOKEHHBIX KPUCTAJUIUTOB MO YIIUPEHHIO TU(PPAKIIMOHHBIX

JIMHUM B pEHTT€HOBCKUX Jy4ax.

16.Ha ocHOBaHMHM NIOJYyYEHHBIX OHKCIEPUMEHTAIbHBIX JAHHBIX, ONPEIECINUTE COJAEPIKAHUE
3aJJaHHBIX JJIEMEHTOB B HCCIEAyeMbIX oOpa3uax (MCHoJIb30BaHUE METOJa KaluOpPOBOYHOTO
rpaduka).

17.HapucyiiTe onTHYECKYIO CXeMy KBAaHTOMETpa U OOBSICHUTE, KaK UCIOJIB3YETCsl 3TOT Mpudop
JUISl aHaJI3a MaTepUaloB.

18.MHTepnpeTnpyiiTe d3KCepuMeHTaIbHbIA ciekTp SIMP, cHaTeiil Ha yactote 60 MI'. Kakne
U3MEHEHUS IPOM30UIYT, eciu criekTp Oynet cuat Ha 300 MI'n?

19.Yto Takoe pazmepHsbIii 3PPEKT B TEXHOJIOTMH HAHOMATEPHUATIOB?

20.Kak paccunThIBalOT yJIEIbHYIO IOBEPXHOCTD YJIBTPAAUCIEPCHBIX TOPOIIKOB



METAJIJIOB MO JJAHHBIM PACTPOBOM JIEKTPOHHON MUKPOCKOTIUU?

21.B dyem coCTOUT pa3nuuue 3JIECKTPONPOBOJHOCTH MPOBOJHUKOB, MOJYIPOBOIHUKOB U
JIUDJIEKTPUKOB C TOYKH 3PEHUSI 30HHOW TeOpuun?

22 .®Dusnyeckre 0CHOBBI 3pdexTa XoJuia 1 ero u3MepeHue.

23.MarHuToCTpUKIIMSA MaTEPUAJIOB U METOJIbI €€ U3MEPEHHUSI.

24.Bupl TIOMUHECIICHIIMH B 3aBUCUMOCTH OT CII0C00a BO30YKICHHUS.

25.0cHOBHBIE XapaKTEPUCTUKH JIIOMUHECIIEHIINH. VIHTepIipeTanyst CrieKTpoB

JIOMHUHECIICHIUH.

26.MaruuTHbI€ CBOMCTBA HU3KOPA3MEPHBIX YACTUI] METAJLIIOB.

27. CynepnapaMarHeTHKH.

28. I'urantckoe MarHUTOCOIIPOTUBIICHUE, OTPULIATEIbHOE MATHUTOCOIPOTHBIICHHUE.

0) KpUTEpUU OIIECHUBAHMS KOMIIETEHITUH (PE3yIbTaTOB)
- 110 MATHOAIBHOM cucTeMe.

B) OIMCAHUE IIKAJIBI OICHUBAHUS

- OIIEHKA «OTJIMYHO» CTABUTCS IPH BBITOJIHCHUH, HE MeHee ueM 98% 3aaHuid;

- OIIEHKA «XOpPOIIIO» CTABUTCS MPH BBHIMOJHEHUH, HE MeHee ueM 80% 3amanuif;

- OIICHKA «y/IOBJIETBOPUTEIILHOY» CTABUTCS MPHU BHIMOJIHEHUH, HE MeHee yeM 60%
3aaH1I;

- OIICHKA «HEYIOBJICTBOPUTEIHHOY» CTABUTCS TPU HETIPABHILHOM OTBETE OoJiee,
yeMm Ha 50% BOIIPOCOB TeCcTa WM HEBBINIOJHEHUH Ooiee, ueM 50% 3anaHuil.

6. MeToauyeckue yKa3aHHUs 10 OPraHU3ALMU CAMOCTOATEIbHO PadOThHI CTYIEHTOB
(Onucvieaemcs opeanuzayus Kaxcoo2o 6udd CamoCmosImenbHou pabomvl CMyOeHmos,
UCNONIBL3YeMO20 NpU U3VHUEHUU OAHHOU OUCYUNTIUHBL).
CamocTosTenbHas paboTa 00yJaroumxcs IBJIsSeTCs COCTaBHOM YacTbho0 y4eOHON pabOThI U HUMEET
LEJIBIO 3aKpeIieHHe U yriyoneHue
CocTaB caMOCTOSITETbHON pabOTHI:
1. [TonroToBKa K JEKIIMOHHBIM 3aHSATHUSIM:
- YTeHue TeKcTa (yueOHMKa, IEPBOUCTOYHHKA, JONMOTHATEIBHOM TUTEPaTypHl U T.11.);
- COCTaBJICHUE IJIaHA TEKCTa, Tpaguueckoe H300pakeHHe CTPYKTYPhI TEKCTA, KOHCIIEKTUPOBAHNE
TEKCTa, BBIMMUCKA U3 TEKCTa U T.J1.;
- paboTa ¢ KOHCIIEKTOM JIEKIUHY;
- IOJITOTOBKA BOTIPOCOB JIJISl CAMOCTOSITEIIFHOTO H3yYECHUS
2. [loaroTroBka K MPaKTUYECKUM (CEMUHAPCKUM) 3aHATHSIM:
- paboTa co CrIpaBOYHUKAMH U JIp. JTUTEPATYPOH;
- 3aMoJIHEHUE paboyei TeTpaau;
- TOJITOTOBKA MYyJIbTHME/IMA MTPE3CHTAIMH U IOKJIAJI0B K BBICTYIJICHUIO HA MIPAKTHYECKOM 3aHSATHH,
3. IloaroroBka K MPOMEXYTOYHOM aTTECTALlUU:
- MOBTOPEHUE BCEro y4eOHOTo MaTepHralia TUCIIHITITHHBI
- aHanuTH4YeCKas 00paboTKa TEKCTa;
4. Ilpoune BuABI paboOT:
HAy4YHO-UCCIeIoBaTeNbCcKas paboTa (HaydHas CTaThs, TOKIal, pedepar).

8.  YueOHo-MeTOgUUeECKOE " MaTepHaAJIbHO-TeXHHYECKoe ol0ecrieyenue
AUCUUIUTUHBI (MOayJis1) «MeToabl HCCiIeOBaAHUSI TBEPABIX TeJD)
6. Kynpssuesa P.B. «/leexTsl B kpucTaiax, ix reOMeTpHs U CBOWCTBaY, ydeOHOE TTocoOue.
7. Hackombckas M.I1. «Kpucraminorpadus», M.B.I11., 1976, (temsr 1, 2, 4, §).
8. Opnos A.H. «BBeznenue B Teopuio 1e(heKTOB B KpUCTaLIaX», yuebHoe nocoodbue, M.B.111.,
1983, (tembr 1 — 7).
9. Baitnmreitn b.K. «CtpykrypHas snextponorpadus», M., uzn. AH CCCP, 1956, (tema 10).



10. Amemunke C. «MeToasl TpsiMOro HaOIIOACHHS AUCIOKanuiy, Mup, M., 1968 (Ttemsr 10,
11).

JlomostHUTEIBHAS
7. Dpunens XK. «/lucinokamun», M., Mup, 1967.
8. Ban-bropen [I. [edexts B kpuctamiax», U.J1., 1967.
9. Vrenckuii JI.M. «/[udpakimonHas 3;1eKTpOHHAS MUKPOCKOITHS B METAITIOBEACHUN,
Mertannyprus, 1973.
10. 41.C. Ymanckuii, FO.A. Ckakos, A.H. UBanos, JI.H. Pactopryes,. Kpucrammorpadus
peHTreHorpadus u >1IeKTPOHHAs MUKPOCKoMus, MockBa «Metammyprusy», 1982..
11. JI. ®enbaman, /. Maiiep, OCHOBBI aHaIM3a MOBEPXHOCTH U TOHKUX TUIEHOK, MOCKBa
«Mupy, 1989.
12. I.bpurrc, M.I1.Cux., AHanu3 nmoBepxHocTn MetofgamMu Oxe- U peHTI€HOBCKOU
(doTo31eKTpOHHOI criekTpockonuu. Mocksa, «Mup» 1987.
HNuTepHeT-pecypcnbl
1. http://www.bruker.com/ru/products/x-ray-diffraction-and-elemental-analysis/single-crystal-x-
ray-diffraction.html
2. http://www.megabook.ru/Article.asp? AID=689837
3. http://dic.academic.ru/dic.nsf/enc_physics/2309®@OTOIJIEKTOHHA



Pabouas mporpamma aucuuruiMHbl «MeTOoAbl HCCIEAOBaHUSA TBEPIABIX TEI» COCTaBJICHA B
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