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MHUHHCTEPCTBO HAYKH U BhIcHIero oopasoBanusi Poccuiickoii @enepannu
OI'bOY BO «MHrynickmii rocyiapcTBeHHbIH YHHBEPCUTET»
®U3UKO-MATEMATHYECKHUI daxkyabTer

AHHOTANUA

paboueii mporpaMMbl y4eOHOI U CHUNIIHHBI
B1.B./1B.07.01 MeToabI HCCJIETOBAHNS TBEPAbIX TeJ

HanpagJieHue MoAroToBKM 0aKkajaBpuata
03.03.02 ®du3zuka

1. Hean u3yyenust AMCUMIIMHBI

Bce peasnbHble KpHCTaILIBI COJEPKAT pa3HOOOpa3Hbie AePEKThl CTPYKTYPbI, KOTOPhIC B 3HAYH-
TEJILHOM CTENCHU OyIyT ONMpeaessaTh ux pusnveckue cBoiictBa. HECOMHEHHO, YTO CIIEIUATIHMCTHI,
pabotaroriuie B o6macTa (pU3MKK TBEPOTO Teia, JOIHKHBI XOPOIIO pa3duparhcsi B BOIPOCaxX pe-
AJIbHOT'O CTPOCHUS KPUCTAJUIOB U BIIAJETh COBPEMEHHBIMH METOIAMH HUCCIIeI0BaHMS 1e(DEKTOB.

YueOHblIe 3224l Kypca

-pHOOpeTeHNEe CTYJACHTAMH 3HAHHWU [0 BOIPOCAM TEOPHU HECOBEPIICHCTB B KPHCTAILIAX,
IIOHUMAaHHEC UX POJIK B (1)I/I3I/I'-ICCKI/IX nmponeccax, InmpoucCxoasdamux B KpHUCTAJIaX IPU Pa3JIMIHBIX
(bHU3HMUECKUX BO3ACHCTBUAX;

- mpuoOpeTeHrne 3HaHUM COBPEMEHHBIX METOJIOB HCCIIEIOBAHUS CTPYKTYPhI B KpHCTaJUIAX,
TEOPETHUUECKHX MOJIOKCHU I, Ha KOTOPBIX 0a3HUPYIOTCS 3TH METO/IbI UCCIICIOBAHHS.

[Tocne n3ydenus Kypca CTyJEHTbI JOJKHBI 3HATh:

1. OCHOBHBIC THIIBI Ie(PEKTOB B KPUCTAIAX M UX CBOMCTBA.

2. ONMCAaHME UJICATTLHOM U peaIbHON CTPYKTYPhI TBEPABIX TEII.

3. MeTobl HCCIIeIOBAHUSI CTPYKTYPhI TBEP/IBIX TEIL.

2. Mecto mucuuniaunsl B ctpykrype OIIOII BO 6akanaBpuara
JlucuuIinHa OTHOCUTCA K 4acTu, GOpMUPYEMOM y4acTHUKaMH 00pa30BaTeIbHBIX OTHOILLIEHU,

K JUCLHUIIIINHAaM I10 BBI60py. I[I/ICL[I/IHJ'H/IHa HU3y4acTCsda Ha 3 KypcCcc B 5 CCMECTpC.

Jl1st ocBOEHMSI TUCUUIUIMHBI UCTIONb3YIOTCS 3HAHUS,, YMEHUSL U BUIBI JESITEIbHOCTH, CHOPMHU-
pOBaHHBIE B Mpoliecce M3ydeHUs AucHMIUIMH: O0mas gusnka (MexaHuKa, MOJIeKyJIsipHas (u3u-
Ka, 3JIEKTPUUYECTBO M MarHeTu3M, ONTHKA, aTOMHas U siiepHasi pu3MKa); pa3aesibl TEOPETUYECKOM
(Gu3MKU: TeopeTHUecKas MEXaHUKa, SJIEKTPOJANHAMHKA OCHOBHBIE MOJIOKEHHUSI KBAHTOBOM Mexa-
HUKH, TEPMOJIMHAMUKY U CTaTUCTUYECKYIO (PU3UKY, (PU3HUECKYIO0 KHHETHKY, CTPYKTYpy U HpOU-
HOCTB IOJIMMEPHBIX MATEPUAIOB, KOMIIO3UI[MOHHBIE MATEPUAIIbI; CBEICHUS U3 MaTEMAaTUYECKOIrO

aHaJIn3a.

JucuuninuHel ¥ PAaKTUKY, 3HaHUS U yMeHud | Mar.aHanu3, AHanuTUYecKas TIE€OMETpUs HU

10 KOTOPHIM HEOOXOAUMBI KaK "BXOAHbIE" nuHelHas anredpa, Jud.ypaBuenus, Teopus

MpU U3YYEHUH TaHHOW JUCIUIUIMHBI. BEPOSITHOCTH M MaTe€MaTU4yecKasl CTaTUCTHKA,
O6mas ¢usmka, Teopernmueckass MexXaHHUKA.
MexaHuKa CIUIONIHBIX CpeJl

[lepeuenr mocnenyomux  y4eOHBIX - KBanToBas teopust

TUCITUILINH, JUISI KOTOPBIX HEOOXOIUMBI - Cratuctudeckas pusnka

3HAHWS, YMEHUS U HaBBIKH, (GOpMHpYe-

MBbI€ JTaHHOW y4eOHOU JUCIMILTHHOMN:

@®opmbl pabOTHI CTYACHTOB - ceMUHapckue 3aHsATHs. CamocrosiTenbHas paboTa CTYIEHTOB,
npeaAyCMOTpCHHAd y‘-Ie6HI)IM IIJIaHOM, BBIINIOJIHACTCA B XOJ€ CEMECTpa B (1)0pMe BBIITOJIHEHUSA 0-
MaIlTHUX 33/IaHH#, TTOATOTOBKHU K JIA0OpaTOpHBIM paboTam. Buasl TEKyIero KOHTPOIIS - MpOBEp-
Ka JIOMAIIHUX 3aJIaHUH, YCTHBINA OMpoc, IPOBEpKa KOHTPOJIbHON paboThl. @OpMa HTOTOBOTO KOH-
TPOJIL — 3a4€T C OLEHKOM.

3 Pe3yabTaThl 0cBOeHHs! AHCHHILIHHBI (MoayJisi) «MeToabl MCC/IeIOBAHUS TBEPABIX TeJ»

Kox xom- | HanmeHoBanue kom-| MuaukaTop nocTwkeHus Kom-| B pesynbraTe ocBoeHUS
HeTeH-IIUH HEeTEeHIINU MEeTEeHIINU JMCIUIUIMHBI 00yYaronuii-
(3aKpennennblil 3a OUCYUNIU- CS TOJIKEH
HOl)
[IK-3.  |CrocobHOCTB I1K-3.1. CriocoOeH OleHUTh aK-| 3HaTh:  AHAJIU3UPOBAThH
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HCIIOJIb30BaTh CIIe-
[IUATM3UPOBAHHBIC
3HAHUA B 00JIaCTH
(bu3UKH U1 OCBOC-
HUS TPO(UITBHBIX
(U3HYECKUX TUCITU-
ILJIMH

TyaJlbHOCTh PEIIAEMOM 3aJauu|
Ha OCHOBE aHaJM3a HAy4YHO-
TEXHUYECKOH JHTepaTypsl U
MH(OPMALIMOHHBIX MaTepUalIOB
[0 TEMaTHUKE UCCIICIOBAHUS.

I1K-3.2 Crioco0eH HoAroTOBUTH,
MCXOJHBIC TaHHBIC JJI1 MaTeMa-
TUYECKOTO OMHCaHUus (PU3UKHU
mporecca B 3aJaHHON (pusmue-
CKOIl CHCTEME C Yy4YeToM eg

HA3HAYECHUS W DJIEMEHTHOM
(2JIEKTPOHHOM, OTITHYECKOM )
0a3bl.

[1K-3.3. Crioco0eH afgekBaTHO
MPUMECHHUTh MaTEMAaTHUECKUN
UHCTpYMEHTapui nipu hopmy-
JUPOBKE MOAETUPYIOLUX (HU-
3UYECKHI MIPOLIECC YpaBHE-
1305078

3aaady, BbBIACIIAA €€ 0a30BbI€]

COCTaBJISIOIINE
VYMmerp:  OcyuiecTBisATh
nouck  uHpOpManuu  JUIA

[pELICHUS MTOCTaBICHHON 3a-
a4yl 10 Pa3JIMdHBIM THIIAM|
3arpoCcoOB

Bnagets: Ilpu o6paboTke
MHpOpMaLUK OTINYaeT (ax-
Thl OT MHEHHH, HHTEpIpeTa-
Ui, OIICHOK, (QOpMHpPYET|
COOCTBCHHBIE ~ MHEHHA |
CYXKJIEHUS, apTyMEHTHPYET|
CBOU BBIBOJIBI M TOYKY 3pe-
HST

[1K-4 Cnioco6en npoBoauth [[IK-4.1. 3HaeT OCHOBHBIC METO-| 3HATh:
HAyYHBIC UCCIICIOBA- |[bI TMPOBEACHUS TEOPETUYCCKO-DU3NYCCKUE MPUHIUIBI pa-
HUS B COOTBETCTBYIO- [0 M JKCHEPUMEHTAIBHOTO HC-0OTHI 3JIEKTPOHHOTO MHUKPO-
el o0nacT 3HaHUH HicinenoBanuss B cdepe mpodec-ckoma. OCHOBBI BaKyyMHOH
0QOpMIIATH pe3yNibTa- [CHOHATBHOU JESATEIbHOCTH. TeXHUKU. MeToapl MOAro-
Tl uccnenoBanuii . [[IK-4.2 YVyactByer B 0)OpMIIC-TOBKH OOBEKTOB IS DJIEK-
pa3paboToK HUU pe3yJbTaTOB UCCIEI0BA-TPOHHO-MUKPOCKOIIUYECKOTO
HUI W pa3paboToK, MONTydeH-AHATIN3a
HBIX MIPU MPOBEACHUU HAYUYHBIX| YMETh:
uccnenoBanuii B cdepe mnpo-lIpoBoaute wmetammorpadu-
(hecCHOHATBHOM NEATENbHOCTH [YECKUH aHallu3 METAJJIOB U
[1K-4.3 Bnaygeer HaBbIKaMH  (CTUIaBOB. [IpoBOIWTH HW3Me-
paboThI C COBPEMEHHBIM MIPH- [PEHHUS MUKPOTBEPAOCTH.
O6opHBIM 000pyaOBaHuEM, Me- [[[poBOAUTH MPOOOMOATOTOB-
To/aMu 00pabOTKU U aHaNu3a Ky OOBEKTOB JI AJIEKTPOH-
MOJTyYEeHHBIX PE3yIbTaTOB HO-MUKPOCKOTTHUYECKOTO
HAyYHBIX UCCIICOBAHNN B ananmm3a. Pabortath ¢ Baky-
cdepe npodeccnoHaNbHOI J1e- yMHBIMU yCTaHOBKaMH
SATEIBLHOCTH BVII-4 u BVII-Paborats ¢
PIIEKTPOHHBIM MHUKPOCKOTIOM
OM-125
Bnaners:
MeTouKkaMi ~ TIOJITOTOBKH
00BEKTOB IS MEeTajiorpa-
(bu4ecKkoro M 3JIEKTPOHHO-
MUKPOCKOITMYECKOTO aHaJH-
3a. Bmagets HMHCTpymeH-
TaTbHBIMU METOJIaMHU HCCIIe-
ITOBaHMSI CTPYKTYphl MeTaj-
ITOB M CILJIABOB.
ITK-5. Cnocob6en mpoBo-  [[IK-5.1. Opranumsyer cO6op ul Bramers:

TUTH paboTy 10 00-
paboTKe M aHAIHU3Y
Hay4HO-TEXHUYECKOMN

HHGOPMAIHH U pe-

M3y4EHUE HAYYHO-TEXHUYECKOH
nH(pOpMaIUK IO TeMEe UCCIIEO-
BaHUI U pa3paboTOK.

TEXHOJIOTHSIMU TTPOEKTUPO-
BaHMS ¥ OPraHU3aluu 00-
pa30BaTEIbHON CPENBL;

T1K-5.2. AHanmm3upyeT HayIHBIC

TEXHOJIOTHEN pereHus Gu-
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3yJbTaTOB UCCIIEI0-
BaHUM.

JMAHHBIC, PC3YyJIbTAaTbl SKCIICPH-
MEHTOB U HAOIIOJCHUN B COOT-
BETCTBYIOIIEH 001acTH 3HAHUH.

CKTO

HBbIC
Katec

3MYECKHX 33/1a4 U aHaJIU3a
CUTYyalIHii;
YMers:

OCYIIECTBIISITH TEOPETHYE-
CKO€ MOJIeNIupoBaHue phu-
3UYECKUX MPOIIECCOB U SIB-
JICHW; BBISBIISATH U QHAJHU-
3UpOBaTh KAYECTBEHHBIEC U
KOJIMYECTBEHHBIC XapaKTe-
PUCTUKH (PUBHYECKUX 00b-

3HaTh:

CYIIHOCTh U 3HAYCHHE
U3y4aeMOl TUCUHUTUINHBI;
00BEKT, MPEMET, OCHOB-

TEOPHH BOCIIUTAHUS U 00Yy-
YEHHUs; CYLIHOCTb MOJIEP-
HU3alUU POCCUNCKON CU-
CTeMbI 00pa30BaHUsl.

B;

(GYHKITUH, METO/IBI,
TOPHH; COBPEMEHHBIC

I1K-6. C11ocoOHOCTh ITOHH-
MaTh U UCIIOJIb30BaTh
Ha IIpaKTHUKE Teope-
THYECKHUE OCHOBBI
OpraHM3aIiy U Tia-
HUpPOBaHUA (u3nye-

CKHUX HCCIIEAOBaHMUI

pocTa.

I[1K-6.1. O6nagaeT MOTHUBALHEN
K MPOCKTHOM JEATeILHOCTH,
00/1aa€T CIIOCOOHOCTSIMH, HE-
00XOTMMBIMHU JIJIs1 CaM000pa3o-
BaHUA U TPO(HECCUOHATILHOTO

I1K-6.2. Obnamgaet rOTOBHO-
CTBIO K YyYaCTHIO B IOJIFOTOBKE
[MPOEKTHOM TOKYMEHTAIIUH, B
TOM YHCJI€ C UCIIOJIB30BaHUEM
CPE/ICTB aBTOMATHU3UPOBAHHOTO
MPOEKTUPOBAHUS U BHIYHCITH-
TEeIBHBIX MPOTPAMMHBIX KOM-
MJIEKCOB, COBPEMEHHOTI'O TIPO-
rpaMMHOT0 oOecreueHusi, B TOM
YHUCJIe TEKCTOBBIX PEIaKTOPOB U
rpadUyecKuX MporpaMMmsl.
[1K-6.3. Braneet coBpeMeHHBIM
MMPOTPaMMHBIM 00€CTICUeHHUEM,
B TOM YHCJI€ TEKCTOBBIMHU pe-
TaKTOpaMu U rpaguuecKUMHU
MporpaMMaMu, CpeiCTBaMu
[MOATOTOBKH 0030pOB, OT3HIBOB,
OTUYETOB, 3aKJIFOUEHUH.

[MK-6.4. 3HaeT NPUHIMITBI Op-
raHu3aui paboThl B KOJUICKTH-
BE MPOEKTUPOBIIHUKOB.

paso

CKTO

HBIC
Karte

Biaanets:
TEXHOJIOTUSIMHU MPOEKTUPO-
BaHUsI M OPTaHHU3aIuU 00-

TEXHOJIOTHEeH peleHus pu-
3UUYECKUX 33J7a4 U aHaliu3a
CUTYalui;

YMers:

OCYLIECTBIIATh TEOPETHUE-
CKO€ MOJieNIupoBaHue (hu-
3UYECKUX MPOLIECCOB U SIB-
JICHW; BBIABIIATD U aHAJIHU-
3UpOBaTh KAYECTBEHHBIE U
KOJIMYECTBEHHBIE XapaKTe-
PUCTHKHU GUZUYECKUX 00b-

3HaTh:

CYIIHOCTb U 3HAUYE€HHE
A3y4aeMOU JUCHUILINHBI,
00BEKT, MPEMET, OCHOB-

TEOpUU BOCIIUTAHUS U 00Y-
YEHMsI; CYIIHOCTh MOJEP-
HH3AUU POCCUNCKON CH-
CTeMbI 00pa30BaHuUs

BaTEJILHON CPENBI;

B;

(GyHKIIMU, METO/BI,
TOpPHH; COBPEMEHHBIE

CTpyKTypa M coaepkaHue 1uc

HUIIJIMHBI ((METO[II)I HCCICT0OBAHUA TBEPABIX TE/D»

HaumeHoBaHue pa3sje-
JIOB U TeM IHCIHHUILINHELI
(MomyJist)

ceMecTp

Buabl yueOHO# padoOThI, BKJIIO-
4Hasi CaMOCTOSAITEJIbHYI0 PadoTy CTY-
JI€HTOB ¥ TPYA0E€MKOCTh (B 4acax)

®opMbl  TeKyler(
KOHTPOJISI  yCIeBaeMo-
cti (no Hedenam ce:

KonTakTHas
padora

CamocrosiTe]Ib-
Hasi padoTa

mecmpa)

dopMa  MPOMeEKYH
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1. JedeKThl KPUCTALUINYECKOT0 CTPOEHHS U (PM3HYeCKHE CBOICTBA KPUCTAJJIOB.
1.1. | Kmaccudukanms nedexron. 5 2 | 1 | 1 ‘ 2 2 +
1.2. | IlnotHOCTP M SHEprus 00-
P 5121 2 2 + +
pa30BaHUSl TOYCYHBIX JIe-
1.3 1.3 Cnocobbl  co3gaHus
A 51211 2 2+ +
HEPABHOBECHOTO  COCTOSI-
2. JIuHeiiHbIe 1e(eKThbl — INUCI0KALUH.
2.1 [IpenmnochlIKu  TOSIBIICHUS
pel > 51211 3 3 +
TEOPUH JUCIOKAIIUI
2.2 | Onmcanue KpaeBOH W BHH-
TOBOM JMCIIOKAIMH C HC-
5121111 3 3 + + +
MOJIb30BAHUEM BEKTOPA
broprepca.
2.3 JIBr>keHUEe THUCITOKAITUH. 512|111 2 2 + |+
OrmpesiesieHne  MOBEPXHO-
0.4 pe PXEOI 5 1211 |1 3 3|+ +
CTH CKOJIbKCHUSI.
3 Ynpyrue cBoiicTBa TUCIOKANMT
KoMITOHEeHTBI HamnpsKeHus
3.1 b 50422 2 2 | + +
— TCH30p HANPSKCHUH
3.2 ITpaBuiio dpanka. 52|11 3 3 + |+
4 J/IBymMepHbIe OBEPXHOCTHBIE e eKThI B KPUCTALIAX
e(eKThI TAaKOBKH U
4 | Pt y 50211 |2 2 "
ITBOITHIKOBBIC TPAHUIIBL.
5 [MoHATHSI MAKPO- H MUKPOCTPYKTYPHI
Pasnuunble kpuctaimmye-
CKHE COCTOSHHS, XapaKTe-
5.1  pusyrommecs pasHoi cre- 5 (3| 2 |1 3 3|+ + +
MEHBI0  KPUCTALTUYECKOTO
COBEPITICHCTBA
[Ipenensl TPOCTpPaHCTBEH-
HOTO pa3perieHus MPH HC-
5.2 pasp P 52|11 3 3 + +
CIIETOBaHUH CTPYKTYPHI Ma-
TEPHAJIOB
6 MukpockonnyecKkue MeTo/Ibl HCCIe0BAHUA MUKPOCTPYKTYPbI
Merto M30MpaTeTHLHOTO,
6.1 ! P 51211 |3 3 + +
TpaBJICHUS
7 nppaKIMOHHbIE METOAbI HCCJIETOBAHNS CTPYKTYPHI BelllecTBA.
CpaBHUTENBHBIE XapaKTe-
7.] |pUCTHKH PEHTTeHOBCKOro, 5 |4 | 2 | 2 3 3|+ +
DIIEKTPOHOTPAQUUECKOTO U
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HelTpoHorpaduyeckoro
METO/I0B MCCIIEIOBAHHUS.

8 Teopusi nugpaknu KOPOTKOBOJTHOBOI0 H3/1y4YeHHUSsI HA KPUCTAJLIAX.

5.1 ['eomerpuueckass  Teopus 512011 3 3|+ +
mpakuy Ha KPUCTAJLIE.
WNuTtepdepenunonnas

8.2 Pgepen 50211 2 2 + +
(bYHKLIMS U ee aHATIHN3
[IpencraBienue o nugpak-

g3 |HMM Ha KPUCTAMIE KaK OT o | 4 | 5 | ¢ 3 3 + +
pakeHHsT  OT  aTOMHBIX
[IJIOCKOCTEMN

9 NHTEHCMBHOCTH TM(PPAKIMOHHBIX Jy4eil
Kunemarnuyeckass — Teopus|

g1 [PAccesHMs Ha aTOMe, aTOM-| | 5 | ¢ | 1 3 3 + +
Hasi aMIUIMTyAa U €€ BbI-
4HCIICHUE

9.2 CrpykrypHas ammutyma. | 5 |21 |1 2 2 +

10| [PDaextponorpadus

10l OcobenHocTu  TU(PAKIUY 512011 3 3 +
DIIEKTPOHOB B KpUCTAJLJIAX.
BriBox 0OcHOBHOUN (opmy-

102 ! bopmy- 513 2 11| |2 2 + 4
JTBI DJICKTPOHOTpauH
CummeTpust U MHAULUPOB-

10,3 [ka TOuYeYHBIX OJeKTpoHO- 5 |2 | 1 | 1 2 2 + | +
rpamM.

11| [PenTreHorpadus KpucTaNInuecKux 00pa3oBaHuii.

111 PentrenoBckuii  (pa3oBblif 50201 |1 5 5 + +
QHAJIN3

11l Pentrenoananus TBepIbIX| 5120111 3 3]+ +
aCTBOpPOB

1113 Judpaxus Ha KpUcTaUIax 50201 |1 5 5 + +
MaJIbIX pa3MepoB

12| [DaeKTPOHHO-MHKPOCKONMUYECKHIi METO HCCIeI0BAHMS
Teopus AJEKTPOHHO-

12/1 |mMukpockomuueckoro KoH- 5 |3 | 2 | 1 3 3|+ +
Tpacra

12 Muxkponudpakuus u ee 5121111 5 5 + +
IPUMEHEHUE
Kunematnueckass Tteopus|

12,3 |koHTpacTa Ha HecoBepmieH- 5 |2 | 1 | 1 3 3 + |+
HBII KPUCTAJUIAX

13 MeToabl AU(PAKIMOHHON MUKPOpPEeHTreHorpagum, ux Kjiaccupukanus
MeTtonbl, OCHOBaHHBIE HA

13/1 mcromp3oBammu  mpommen- 5 |2 | 1 | 1 3 3 + +
L1ET0 My4Ka

130 TpaHCMHCCUOHHBIA METOJ 5120111 5 5 + +
bepra-bappera

68| 36 | 32 76 76
S. Oo0pa3oBaTte/ibHbIE TEXHOJOTHHI

[Ipu peanuszauuu nporpaMmbl JUCHUILIMHBL «MeETOabl UCCAEA0BAHUS TBEPABIX TEI» HCIOJIb-
3YIOTCS pa3IM4HbIe 00pa30BaTeIbHbIC TEXHOJIOTHU:

- IpyU YTCHUU JICKL[PIP'I HCITOJIB3YCTCA MyJIBTHMe,HHI;'IHLIC TCXHOJIOTHU W PAa3JIMYHbI HAMTISIAHBIC
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MPUOOPHI;

- IPAaKTUYECKHUE 3aHATHUS MPOBOIATCS C UCTIOIB30BAHUEM HArJSIIHBIX IPHOOPOB, KOMITBIOTEP-
HBIX KJIacCOB (KOMIBIOTEPHOE MOJICIHPOBAHHUE);

- caMocCTosITelbHas paboTa CTYJEHTOB MpeaycMaTpuBaeT paboTy Mo PyKOBOJCTBOM IPEIo-
JaBaTeneil B BUAE KOHCYJIbTAallMi, a TAaKKe IMPEIONaraeT HCIOIb30BaHHE (OHIOB HAYyYHO-
TEXHUYECKOH OMOIMOTEKH, COBPEMEHHBIX MH(POPMALMOHHBIX TEXHOJIOTHHA C MPUBICYCHUEM KOM-
IBIOTEPA KaK CPE/ICTBA YIPABICHUS HH(POPMAIUEH.

[Iupoko UCHOIB3YIOTCS B YU€OHOM IPOLECCEe aKTUBHBIE U MHTEPAKTUBHBIE (POPMBI IPOBEIE-
HUSI 3aHATUI B COYETAaHUU C BHEAYAUTOPHOM paboToii ¢ 1enbio GopMUpOBaHUS M Pa3BUTHS MIPO-
(eccroHaIBHBIX HABBIKOB OOydaromuxcs. B pamkax y4eOHOro Kypca mpeayCMOTPEHBI MacTep-
KJIACCHI OKCIIEPTOB M CHEIUAIUCTOB.

Y4eOHO-MeTOAMYECKOE O0ecTedYeHHe CAMOCTOATEILHOM padoThl CTYAeHTOB. OlleHOYHbIEe
CpeACcTBA JIJIsl TEKYLIEro KOHTPOJIS yCIeBaeMOCTH, IPOMEKYTOUYHOI aTTeCTALMHU M0 UTOraM
OCBOCHUS AUCHHUILINHDI

Ilnan camocTosiTeIbHON PaGoThI CTYIEHTOB

Ne [Tema Bun caMoCTOsI-[3aanue Pexomenny- [Koi-Bo
HE. TEIILHON paOOTHI eMasi  JIUTE-[MacoB
aTypa
1 [ToaroTOoBUTE JOKJIAA IO
[Ipennocbuiku MOsiB-
PabGoTta B Oubmmo-reme «lIpearmocbuiku mosB- )
IIEHUST TEOpHH JHC- 3:4 2
. TEKE NMEHUS TEOPHH  JTUCIIOKA-
ITOKaLMit .
8850% 03
2 Paborta B 6mOano-[logroToBUTh, IOKIAL IO
[IpaBmiio dpanka. 3;4 2
TEKeE. reme «IIpaBuio @panka»
3 N [MoAroTOBUTH HOKJIAX IIO
PentrenoBckuit  (pa-Pabora B 6ubIMO- A S o ,
o reme «PeHTreHoBCcKui (ha- 1,2:3 2
30BBIH aHAIN3 TEKE .
BOBBIM aHAIN3)»
4 okJrag mo teme: «Teopwus
Teopust snexTpoHHO-PaboTa B 6I/I6J'II/IO—'Z[ A p
PIEKTPOHHO- .
MUKpPOCKOIIMYECKOTO TeKe, padoTa B 2;3;4 2
MHUKPOCKOITHYECKOTO  KOH-
KOHTpacTa maboparopuu
rpacTa»

BOIIPOCHI AJsA CAMOITPOBEPKM U IMOAI'OTOBKHN K IMPOMEXKYTOYHOMY
KOHTPOJIIO.

1. Toyeunble nedEKThI: MPOCTHIE U UX KOMILIEKCHI. ToueuHble 1eQeKThl B TEPMOJUHAMUYECKOM
paBHOBECHM. DHEprusi oOpa3oBaHUs TOYEUHBIX NEPEKTOB M HMX PAaBHOBECHAs KOHLEHTpALIMSL.
DOHeprus oOpa3oBaHMs TOUEUHBIX Ne(EKTOB U UX paBHOBECHasl KoHUEeHTpauusa. Crocodsl co3nia-
HUSI HEPAaBHOBECHOT'O COCTOSTHUS TOUEUHBIX J1€(DEKTOB.

2. [IpenmnochUIKH MOSBICHUS TCOPUHN JHUCIOKAINH. JKCIIEpUMEHTAIEHOS HAOJIOICHNE JTUCIOKa-
LIHH.

3. Jluneiiable 1eheKThI — AUCITOKAITHH.

4. Konryp u Bektop broprepca. Onucanue kpaeBoil 1 BAHTOBOW AUCIOKALUI ¢ UCTIOIb30BAHUEM
BekTOpa broprepca.

5. KoHcepBaTuBHOE JBM)XKEHUE (CKOJIbXKEHUE) nuciokanuid. OnpeneneHne NOBEPXHOCTH CKOJIb-
xenusa. [lpusmarudeckas mauciokanuid. CBs3b CKOJBXKEHHS C IUIACTHYECKOW aedopMainuei.
Haubonee Baxxubie cuctemsl ckonbxkenus B [ TIK kpucramnax.

6. Ilepenom3anne mucimokanuidi. MexaHW3M 00pa30BaHUS MPU3MATHYECKUX TUCIOKAIIHOHHBIX
MeTesb U TeMKOUIaIbHBIX JUCIOKAIU.

7. OCOOEHHOCTH TUCIIOKAIMA B HOHHBIX KPHCTAJIIaX.

8. Terpasap Tomncona. Ero mpuMeneHue uis OnucaHus AUCIOKAIUN U TUCTOKAIIMOHHBIX PeaK-
1107078

9. Yopyrue cBoiictBa auciokanuii. [lone HampsokeHUN W ympyras SHEPrusi KpaeBOM TUCIIOKa-
LUHU.

10. ITone HampsikeHU U yIpyrasi SHEpPTrys BUHTOBAS TUCIOKAIIUH.

11. Vmopyras sHeprus cMemansoi auciaokanui. [Ipasmio ®panka.
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12. Cuna, neicTByromas Ha TUCIOKANNIO. JINHEHHOE HATSHKEHUE JUCITOKAITHH.

13. B3aumoneicTBHE B3aHMMHO MapaUIeIbHBIX KPAaeBBIX AWCIOKanuid. OO0pazoBaHue MaOYTIIO-
BBIX JUCJIOKAIIMOHHBIX TPAHUILL.

14. BzaumoneicTBHE MapalieIbHBIX U B3aUMHO MEPIIEHANKYIISIPHBIX BUHTOBBIX AUCIOKAIUH.
15. ManoyrnoBbsle (MO3an4HbIe) TUCIOKAalMOHHBIE rpaHulibl. Monens broprepca. Onpenenenue
yIiia pa3opueHTaluu OJIOKOB Mo3aukd. Ponb Mo3zamdyHOoCTH 0Opasia B 00pa30BaHMM TOYEYHBIX
ANEKTPOHOTPAMM.

16. B3aumonelicTBrE AUCIOKAIMI CO CBOOOIHOM MOBEPXHOCTHIO.

17. Pasmuoxenue nuciokaiuii. Mctounuk ®@panka-Puna.

18. OO6pa3oBaHue AUCITOKAIUIA.

19. Meron u30upaTeabHOro TPaBIEHUS AJS U3YUEHUS IUCIOKAIIMOHHOW CTPYKTYphl KpUCTal-
JIOB.

20. Xop myueil B 3IGKTPOHHOM MUKPOCKOIIE U 3JeKTpoHorpade. Bo3MokHOCTH 3THX NPUOOPOB
ISl CTPYKTYPHBIX HCCIeIoBaHUN. MuKpoqudpakius, ee mpuMeHeHHeE.

21. JludpakuroHHBIE METOJBI MCCIeA0BaHUsA KpUCTaIOB. OcoOeHHOCTH TU(BPAKIIUU IIEKTPO-
HOB B KPUCTAJUIAX 10 CPABHEHUIO C PEHTTEHOBCKUM METOOM.

22. Tunsl >nexTpoHorpamm. TodeuHbie MeKTpoHOTrpaMMbl. CUMMETpPUS TOUEYHBIX JIEKTPOHO-
rpamm, UX pacum@poBKa, IPIMEHEHHE.

23. Meton Jlebas B peHTreHorpadum.

24. DnexTpoHOrpamMma OT MOJUKPHCTAIIIA, paci(poBKa U IPUMEHEHHUE.

25. Meton Jlay» B peHTreHorpaduu.

26. IlomyuyeHne 3IIEKTPOHOTPAMM OT TEKCTYPHPOBAHHOTO 00pa3ia U X WHAUIUPOBAHHE.

27. Jlndpakuus Ha KpUCTAILJIE B OOpaTHAs penieTKa.

28. CtpyKTypHas aMIUTUTYIa, CTPYKTYpHBIH (akTop. MHTErpanbHbIi 3aKOH IMOTACaHHS JUIS
MPOCTEHIINX CTPYKTYP.

29. VYder pa3MepoB W BHEUIHEH (HOpPMBI KpUCTAILIA (MIPH PACCMOTPEHUHU TUPPAKIIMOHHBIX SBIIE-
HUW B KPUCTAJLIIE.

30. OcHoBHas popmyia deKTpoHorpaduu, ee IPUMEHEHHE.

31. Meroa pemiuK B 3J€KTPOHHOM MUKPOCKOIIMH, €r0 MPUMEHEHHE.

32. JlnuHa BOJIHBI 3JIEKTPOHOB. OmpeaeneHie JTMHBI BOJIHBI MO AJIEKTpoHOrpamme. Pazpemiaro-
111as1 CHOCOOHOCTh 3JEKTPOHHO-MUKPOCKOITMUECKOTO METOa UCCIIETOBAHMSL.

33. DnekTpoHOrpaMMbl ¢ Kukyun-THHASIMHA, UX IPUMCHECHHE.

34. Metoa nudpakIMOHHOTO KOHTpacTa B JIEKTPOHHOW MHKpockonuu. V3o0pakeHue cosep-
LIEHHOT'0 KpUCTaJlia.

35. Knaccuduxarus npsMbIx METOJOB UCCIEIOBAHUS B SJIEKTPOHHON MUKPOCKOIIUH, X MIPHUMe-
HEHHUE U BO3MOXKHOCTH.

36. Habnromenue u ucclieJOBaHUE TUCIOKAIMN B 3JIEKTPOHHON MHKPOCKONUH (METON AM(paK-
[IUOHHOTO KOHTPAcTa).

37. Habmonenue neeKToB YNaKOBKH B 3JIEKTPOHHOM MUKPOCKONHMH (METOJA JU(PPAKIIUOHHOTO
KOHTpacTa).

38. Meroa ABYXKpPHCTAIbHOTO CIEKTPOMETpa. AHAIU3 NMPOQHIIL HHTETPaTbHOW HHTEHCUBHOCTH
JUISL OLICHKHU pa3MepOB KPUCTAJLIOB.

39. MHTEeHCHBHOCTH MU(PAKIIMOHHBIX MAKCUMYMOB. MHOXHUTEITN HHTEHCUBHOCTH.

40. YcimoBusi BUIUMOCTH Je(EKTOB KPUCTAIUTMYECKOTO CTPOSHUSI B MeTojae Meton mudpakiu-
OHHOT'0 KOHTPAcCTa B 3JIEKTPOHHON MUKPOCKOIIMH B METOAE AU(PpaKkmoHHOro KoHTpacTa (3.M.).
41. udpakuus no Bynsdy-bparry. BeiBon dopmynst Bynabsda-bparra u3 untepnperauuu nu-
(bpakiuu ¢ IpUMEHEeHHEM 00paTHON PEIIeTKH.

42. TlnacTudeckue U XpynKUe MaTepUaIbI.

43. YacTH4HBIC U TOJIHBIC TUCIOKAIIUH.

44. Kakue yaCTUYHBIE JUCIIOKAIUU MOTYT OBITh B IUIOTHOYNAKOBAaHHBIX CTPYKTYpax.

45. JlebexThl yTakOBKU BBIYUTAHUS, CIIOKEHUS, IBOWHUKOBBIC TPAHUIIBI.

46. ManoyrioBbsie AUGPAKIIMOHHBIE TPAHUIIBI.

47. JIuciokanuu HECOOTBETCTBHSI.

48. 3akoH moracaHusl IJisl MPOCTEUIINX CTPYKTYP KyOMUECKOM CHUCTEMBI.
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49. UMnteprnperanivs T€OMETPUN PA3TUYHBIX THUIIOB 3JIEKTPOHOIPAMM C MPUMEHEHUEM 0OpaTHOM
PEIIEeTKHU.

50. IlonsTue TOJIIIMHHBIX U HM3TrHOHBIX KOHTYPOB OKCTUHKIIUHU.

51. B pemieHnn Kakux MaTepHajIOBEAUECKUX 3a7ad MOTYT OBITh MCHOJIB30BaHBI AU(PPaKIHOH-
HBIE METOJIbI UCCIIEIOBAHUS.
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