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1. Heaun, 3a7aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

L[CJIBIO OCBOCHUA NUCHUIIIINHBI ((I[I/I(l)paKIII/IOHHLIe METOAbI UCCIICAOBAHUA MAaTECPUATOB»
SABJISICTCSL.

— (dopMmupoBaHHEe 3HAHUH O COBPEMEHHBIX PEHTTEHOTpPaQUUECKUX U BJIEKTPOHHO-
MUKPOCKOIIMYECKUX  METOJax  CTPYKTYpPHOI'O  aHajlu3a  MaTepuajgoB Uil  pElIEHUs
MaTepUaloBeIUECKHUX 3a/1a4

— TMOATOTOBKA CTYACHTOB K JCSITEIBHOCTH B COOTBETCTBHH C KBATH(DHKAITMOHHOMN
XapaKTepUCTUKOM OakaaBpa 10 HAIpaBJICHUIO, B TOM 4Kcie GOPMUPOBAHNUE YMEHHUIM TPOU3BOIUTD
KaueCTBEHHbIC U KOJIMYECTBEHHbIE OLIEHKH CTPYKTYPHBIX U (Da30BBIX MPEBPALECHUI B MeTalUIax U
CIUIaBaX METOJaMH CTPYKTYPHOTO aHaIH3a.

3amaynd IUCIIUTUIAHEL:

— OCBOCHME METOJMK CTPYKTYPHOIO aHajau3a MaTepuajoB C INPUMEHEHUEM METOOB
peHTreHorpaguu M 3J1EKTPOHHOW MHUKPOCKOIUU M OCHOB aHAIN3a HKCIEPUMEHTAIbHBIX JTaHHBIX,
MOJYYCHHBIX METO/IaMHU PEHTTEHOTpaduH U IIEKTPOHHONH MUKPOCKOITUU

O6yuenue no mucuuiuivHe «/AuppakumoHHbIE MeTOAbI MCCAEIOBAHUS MATEPHAJIOB)
HarpaBJIeHO HAa (OPMHUPOBAHUE Y OOYUAIOIINXCS CIEAYIONIIX KOMITETEHIIUNA:

Koa 1 HauMeHoBaHHe KoMMNeTeHHii HHANKATOPHI TOCTHKEHHS
KOMIIeTeHIHH
YK-1- cniocoben ocymecTBisATh IOUCK, NYK-1.1. Ananmsupyer 3axady, BBIICISS €€

6a30BbIe COCTaBIISIOIINE

NYK-1.2. OcymiecTBisieT TOUCK, KPUTHIECKU
OLIEHUBAET, 0000I1aeT, CUCTEMATU3UPYET U
pamxupyeTt nHpopmalnio, Tpedyemyro s
pELIeHUs TOCTABICHHOW 3a/1aun

NYK-1.3. PaccmarpuBaeT u mpejjiaraet
panroHaIbHbIE BapUaHTHI perieHus
ITOCTaBJICHHON 3a/1a4y, UCIIONIB3YS
CUCTEMHBIN MOAXO0J, KPUTHUYECKH OLICHUBAET
WX JJOCTOMHCTBA U HEJJOCTATKHU

OIIK-4 - Crioco6en npooauth m3mepenus u | MOIIK-4.1. 3naert yctpoiicTBo mprbopos,
HaOmroieHus B chepe mpodeccruonanbHON 000pyJOBaHUS U METOIUKH MPOBEICHUS
W3MepeHuil 1 HaOmoieHu# B cdepe
npo¢eCCHOHATBHON IeATETLHOCTH
NOIIK-4.2. YMeeT npoBOAUTH U3MEPEHUS U
Ha0r01eHus B cpepe mpoecCHOHATBHON
JeSTeNIbHOCTH, 00pabaThIBaTh U
MPEACTABIATH IKCIIEPUMEHTAIbHBIE TaHHBIC
HNOIIK-4.3. IHmeer HaBBIKM NPOBEICHUS
m3MepeHuii u  HaOmomeHuid B cdepe
npogeccuoHaTbHON NEeSATEIbHOCTH,
o0paboTku u MpeJICTaBICHUS
IKCIIEPHUMEHTATBHBIX JTaHHBIX

KpI/ITI/I‘lCCKI/Iﬁ aHaJIu3 U CUHTC3 I/IH(1)OpMaI_II/II/I,
MNPUMCHATH CHCTE€MHBIN ITOAX0d A peuicHu-d
INOCTABJICHHBIX 3aga4

JeSITeNIbHOCTH, 00pabaThIBaTh U
MPEJICTaBIISTh SKCIIEPUMEHTANIbHbIE TaHHBIE




2.

MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTeIbHOM MPOrpaMMbl

Hucuumnuna «AudpakumoHHble MeTOAbI HCCIEAOBAHMSA MATEPHAJOB» OTHOCHUTCS K
obs13aTenpHOM yacTu 610ka b1 «/[ucturmmuael (MOy N ).

Jucnuniuza 6a3upyeTcs Ha CIeIyIOIINX, IPOHIEHHBIX AUCIUTUTHHAX:

-«Duzuka»

- «Teopust cTrpoeHuss MaTepuaIoBy ;

- «[IpakTHKYM 110 BU3yaJIM3alUU CTPYKTYPBI»;

- «IIpakTHKyM 110 CBETOBOH U 3JEKTPOHHOW MUKPOCKOIIUM»

Huctnmuinaa  «/{udpakumoHHbIle MeTOABI HCCJIEI0BAHUS MATEPHAJIOB» JIOTHYECKU
CBsI3aHA C MOCIEAYIOMUMHU AUCIMITTUHAME: «MeTannuueckre Matepuaibh, «CreluaibHble I1aBbl
MaTepUaIOBEICHUS.

3. CTpyKTypa U cofepkaHue TUCUUILINHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTaBIsAeT 4 3aueTHbIX(e) eauHuIl(sl) (144 yacos).
Nzyuaercs Ha 3,4 cemecTpax oOydenus. @opma NpoMeKyTOYHON aTTeCTAllUU -DK3aMEH.

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH
3.1.1.0unas hopma oOyUecHHS
N KomnuectBo | CemecTpsl
Buj yueOHoii padoThl
n/n 4acoB B
AyAUTOpPHBIE 3aHATHS 54 o4
B Tom uncine:
1. Jlexiumn 18 18
2. CeMuHapCcKue/IpaKTHIECKHE 36 36
3aHSITHS
CamocTosiTe/ibHasi padoTa 54 54
B ToM yncie:
1. [ToaroroBka k 54 54
CEMHHAPCKUM/TIPAKTUYECKUM 3aHSATUSIM
2. CaMocTosITeTbHOE H3YUCHHE
IIpoMekyTOUHAsI aTTeCTALUSA
3ayet/mud. 3aueT/3K3aMeH IK3aMeH IK3aMeH
HTroro 108 108
3.2 TemaTnuyeckuii IJIaH U3y4YeHHUS TUCHUNIMHBI

TemaTuyeckuii maH pa3Meni€éH B IpwiIokeHuu 1 kK pabodeil mporpamme.

3.3

Tema 1.XapakTepucTka MeTOAOB CTPYKTYPHOI0 aHAJIN3a

Conep:kanue TUCUMIJIMHBI

Brenenue. IIpssmble MeToABI M3ydeHHs CTPpOEHUS MaTepuasioB. CpaBHUTENIbHAS

XapaKTEPUCTHKA METOJIOB CTPYKTypHOTo aHanu3a. OCHOBHbBIE AU(GPAKIIMOHHBIE METO B
MCCIIEIOBAHMS CTPYKTYPhI MaTepuaioB. [Ipo6iieMbl MaTepraoBEICHUsI, CBI3aHHBIC C U3YUCHUEM

aTOMHO- KPUCTAJUITMYECKOTO CTpoeHus. CBs3b peHTreHorpaduu, HelTpoHorpapuu u



3IIEKTPOHOTrpaduu CO CTPYKTYpHOU KpHucTaiiorpadueit u Gpu3uKoii TBEpIOro Tema.

Tema 2. CTpykTypHasi KpucTajaiorpagpumn
[TonsiTHe MpocTpaHCTBEHHOM pelIeTKH, peieTku bpasa, atromHOro paauyca,

KOOPAMHALMOHHOrO yncna. [IpuHuun mioTHemen ynakoBKM 4aCcTHL], TUIIbI CBA3EH,
nouMop(du3M, CBOHCTBA KPUCTAIUIOB. [ 'eoMeTpudeckast ¥ CTPYKTYpHasi KpucTauiorpadusi.
DJIEMEHTBI CUMMETPHUH KPUCTAIIIOB, CHHTOHHH.

Tema 3. Pentrenorpaguyecknii anajam3

®u3nKa peHTTeHOBCKUX JTyueil. CBOIiCTBa pEHTI€HOBCKUX Jiyuyeld. OCHOBHbIE
3aKOHOMEPHOCTH CIUIOLIHOTO M XapaKTePUCTUYECKHUX CIIEKTPOB. SIBJIEHMS, COTPOBOKIAOIINE
MIPOXOKICHUE PEHTITCHOBCKUX JIy4el yepe3 BemecTBO. [1ornomenne peHTreHOBCKUX JIyYei.
BropuuHoe xapakTepucTHUecKoe U3ayueHrue. MeToibl perucTpaiuy IpOHUKAOIUX U3TyYEeHUN.
OcHOBHBIE IPUHLIUIIBI PEHTTEHOCTIEKTPAIbHOIO aHaIN3a BelecTBa. OCHOBHBIE YPaBHEHUS
TudpaKuu peHTIeHOBCKUX Jiyuel. THTepdepeHIys peHTTeHOBCKUX JIydei, pacCesHHBIX
TpeXMEpHOU pemeTkoi. YpaBHenue Bynbga-bperra. Chepa orpakeHus. Y CIOBUS OTPAKCHHS
PEHTI€HOBCKHUX Jy4yeil. XapaKTepUCTHUKa OCHOBHBIX METOJIOB PEHTI€HOCTPYKTYPHOI'O aHAIU3a C
MCIIOJIb30BaHUEM Npe/CTaBlIeHUs: 00 00paTHOM peméTke: - MeTo Jlays, - MeTo 1 Bpallaronierocs
KpHUCTaJUIa; - METO MOJUKPUCTAIIIOB.METO bl pEHTI€HOCTPYKTYPHOI'O aHAJIU3A.
Merton nonukpucTtaioB. TUMbI CbeMOK U 00BEKT UcCieA0BaHUsL. BbIOOp U3lydeHUs U pexuMa
cbeMkH. Pacuer penTrenorpamm. MHTEHCUBHOCTh IMHUI. IHAMIIMPOBaHWE PEHTI€HOIPAMM OT
BEIIEeCTBA ¢ KyOudyeckoil cuHronueit. PentreHoBckas nudpaxromerpust. Msmepenne
MHTEHCUBHOCTU. MeTO/ HENMOABUKHOTO MOHOKpHUCTaIIa. OnpeneneHne CHMMETPUN U
OPHUEHTHPOBKH KpPHUCTAJLIA.

Tema 4. IIpocBeunBaomasi 3 1eKTPOHHAS MUKPOCKOIMA

IIpocBeunBaronuii 31eKTpoHHBIH MUKpockorn(II9M) u MeTobl 37€KTPOHHO-
MHUKPOCKOIIUYECKOT0 HccienoBaHuss. KOHCTpYKIUS 371eKTPOHHOTO MPOCBEYHUBAIOIIET0 MUKPOCKOTIA
U IPUHLUIBI ero padoTsl. Ontuueckas cxema [IOM. VBenuuenue u paspemenue [IDM. Mertonbt
AIIEKTPOHHO-MUKPOCKOIINYECKOTO HcciaeioBaHusA. KOHTpacT Ha 31eKTpOHHO-MUKPOCKOITMYECKOM
n300pakeHnH ToHKOH (onbru. Kontpact Ha qucinokanuu. KoHTpacT Ha pa3opueHTHPOBAHHBIX
SYEUCTBIX CTPYKTypax. TONIIMHHBIE SKCTUHKIIMOHHBIE KOHTYPBI. AHAJIN3 MUKPOAU(DPAKIIUMOHHBIX
KapTUH

3.4 TemaTnka ceMMHAPCKUX/IPAKTHYECKUX 3aHATHI

1. Cemunapcroe 3anamue 1. IlonsTre KpucTamIMaeckou pereTku. CUMMETpHS KpUCTaia

2. Cemunapcroe 3anamue. 2. OnpeneneHue KpUCTALUIOTpahUICCKUX HHICKCOB
HalpaBJEHUN B KpUCTAJLIE

3. Cemunapcroe sansmue 3. OnpeneneHne KpUCTaLuIorpaGuIecKux HHIEKCOB IIOCKOCTEH
B KpHUCTaJLJIe

4. Cemunapckoe 3ansamue 4. [1oHsITHE COBOKYITHOCTH KpHCTaLIOrpaduIecKuX MIOCKOCTEH.

5. Cemunapcroe 3anamue 5. 3anuTa OT pEHTTEHOBCKOTO U3TYUYEHUS U JO3UMETPHS

6. Cemunapcroe sansimue 6. [lpumeHeHne METOIa PEHTTEHOTPAPUIECKOTO aHAITN3A JIJIS
peleHus 3aaa4 MaTepuanoBeneHus. Pacaer qudpakrorpamm

7. Cemunapcroe 3auamue 7. IlocTpoeHHue rpaHUIBI PACTBOPUMOCTHU B IBYXKOMITOHEHTHOM
CHUCTEME METOOM MPELUU3UOHHOTO ONPEACIICHUs IEprUoa pEelIeTKH



8. Cemunapckoe 3anamue 8. IlpuMeHeHNE METOJIOB PEHTTE€HOCTPYKTYPHOIO aHaINu3a Jyis
pelIeHus 3a1a4 MaTepHaJIOBeICHHS

9. Cemunapckoe 3anamue 9. VI3yueHue 31eKTPOHHO-MUKPOCKOIIMYECKOT0 KOHTpAcTa Ha
nedexrax KpUCTAUTMYECKOTO CTPOCHHUS B METAJUTMUECKUX MaTepHaIax

10. Cemunapcroe 3anamue 10. CpaBHUTENBHBIN aHATN3 N300paKEHUH MApTEHCUTA

MIepanTa, NOJYYCHHBIX pa3JIMdYHbIMHU MUKPOCKOIIMYCCKUMHU METOJAMM .

11. Cemunapckoe 3ansamue 11. PacmmdpoBka 31eKTpOHOTpaMM
12. Cemunapckoe 3anamuel?. Illpumenenue metona [IOM mis pemenus 3agad
MaTepUaIoBeICHUS.

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYPCOBBIX PadoT)
KypcoBsie paboThI 110 TaHHOW JUCIUILIMHE HE MPEyCMOTPEHHI.

4, YuebHO-MeTOANMYEeCKOEe U HHPOPMALIHOHHOE o0ecriedeHue

4.1  OcHoBHasi IuTEpaTypa

1.I'openuk C.C, CkakoB FO.A., Pactopryes JLH.. Pentrenorpaduyeckuii 1 3J€KTPOHHO-
OINITHYECKHI aHanu3 :y4e0. mocobue s By3oB. /- M.: MUCHUC, 2002

2.T.1O0.Ckaxkoga, E.B.Jlykpsanenko, C.B.fIkytuna Ctpoenue marepuainos 4.1 AToMHO-
KPHUCTAJUTHIECKOE CTPOCHHUE MaTepHuajoB. YuebHnoe mocoodue.-M. «Hayunas kaura», 2019, 89¢

3. T.}O.CkaxoBa,1.A.KypbartoBa, A.KO.OMapoB MeTo/ibl CTPYKTYpPHOTO aHaIH3a
MaTepuaioB.- [IpocBednBaronias ICKTPOHHAS MUKPOCKOIHs. YueOHoe ocodue.- M. «Hayunas
kHuray, 2019, 56c.

4.2  JlomoJHUTeJbHAsI JUTepaTypa
1. Yresckuit JI.M. luppakuroHHas 351eKTpoHHass MUKPOCKOIHS B MeTayuIoBeIeHuH. MOCKBa,

«Meramryprus». 1973. 583c.

2. Apucosa B.H. Metoas! nccieoBanus MaTepuaioB U npoueccos. YacTs2.: yued.mocobue/. —
Bonrorpan, 2008. — 96 c.

3.Kuoyn C. DnexrpoHorpammsl u X naTepnperanus. [lep. ¢ anra.- M.:Mup, 1971. — 256¢.

4. Jlaxtun FO.M., JleontseBa B.II. Marepuanoeaenue: Y4eOHHUK /Ji BBICIIMX TEXHUYECKUX
y4eOHBIX 3aBEJCHHI.-3-€ U3I., mepepad. u joir.- M.:MammuHoctpoenue, 1990.-528 c: ni.

5. Vnpssauna WL1O., CkakoBa T.HO. ATOMHO-KpHCTaUIMYECKOE CTPOSHUE MaTepraloB: YdyeOHoe
nocooue.-M.:-MI'MVY, 2004. - 56 c.

6. HoBukos 1.U., Pozun K.M. Kpucrannorpadus u a1eexrsl KpucTaluIN4ecKoi pereTKu. -
M.:Mertamnyprus, 1990.- 390 c.

4.3  DJeKkTpoHHbIe 00pa3oBaTe/bHbIE PeCypPChl

[IpoBenenue 3aHATUI U aTTECTAllM BO3MOXHO B AUCTAaHIIMOHHOM (hopMare ¢ MpUMEHEHHEM
CHCTEMBI AUCTAaHIIMOHHOTO 00y4eHus ynusepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHBIX
Kadeapoi AIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) mo BceM pazaenam mporpaMMebl:

Haszsanue 50P CchUika Ha Kypce




4.4

JluneH3suoHHoe W  CBOOOJAHO  pacHIpoCTpaHseMoe  INPOrpaMMHOe
o0ecrneueHue
Ne HaumenoBanue | Pazpadorumk I1O | JocTynHocTh Ccbuika Ha Equnblii peectp
(mpaBoo0dJiagaTen | (IMIEH3UOHHOE, | POCCHIICKHUX MPOTrPaMM JJI
b) cB00OHO 9BM u B/l (npu Haanumun)
pacnpocTpaHsieM
oe)
1. MoiiOduc OO0 "HOBBIE JluneH3noHHoe https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75
45 CoBpemeHHble npodeccHOHATIbHbIE 0a3bl TAHHBIX U WH(POPMAIMOHHbIE

CIpaBOYHbIC CUCTEMbI

Ccpuika Ha
Ne HanmeHoBanue JocTynmHocTh
pecypce
HNuadopmManmoHHO-CIIPABOYHbIE CHCTEMBbI
1. | Mndopmaunonnbie pecypest Cern http:// www.consultant.ru JlocTymHO
KoncynsrantlIiroc
DJ1eKTPOHHO-0HOINOTEYHbIE CUCTEM
JlaHb https://e.lanbook.c JlocTymHa B ceTn
om/ Hutepuer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbo JlocTymnHa B ceTH
okshop.ru/ Wurtepuer 6e3

OTpaHUYECHUN

IIpogdeccnonanbubie 6a3b1 JAHHBIX

ba3za naHHBIX HAy4YHOHN
AIIEKTPOHHON OHOIHOTEKH
(eLIBRARY.RU)

http://www.elibrary.ru

JHoctynHo

WebofScienceCoreCollection —
noJMTeMaTH4ecKas peepaTuBHO-
oubmorpaduaeckas
MHAYKOMETpHYeCKas
(bubmmomeTpuueckas) 0a3a TaHHBIX

http://webofscience.com

JloctynHO

5. MarepuajJibHO-TEXHUYECKOE 00ecreyeHue

ayJIUTOPUHU

Howmep

O6opynoBanue



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/
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6. MeTozmqecmle PERKOMEHIAUNA

6.1 MeToauyeckue peKOMEHIAIUN IJIsl MPenoaaBaTeJisi M0 OPraHU3aNnu
o0yueHus

6.1.1. TlpenonmaBatenp OpraHU3yeT NPEMOAABAHWE AWCIHUILUIMHBI B COOTBETCTBHH C
TpeboBanusmu "llonoxeHus o0 opraHu3anuu 00pa30BATENBHOIO Ipolecca B MOCKOBCKOM
MOJUTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax", yrBepKAEHHBIM PEKTOPOM YHHBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATUHM IpenojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJAEp)KaHHUE
paboueii mporpammbl auctuiuinael (PII/]) u mpemoctaBisieT BO3MOXKHOCTH O3HAKOMIICHHS C
MNpOrpaMMoOH.

6.1.3. IIpenonaBarens 0cOOCHHO OOpaliaeT BHUMaHUE CTYJCHTOB Ha!

- BUJbl U (OpPMBI IPOBEIEHUS 3aHATUH MO JUCLUIUIMHE, BKIIOYAs MOPAJOK MPOBEICHMS
3aHATUH C MPUMEHEHHEM TEXHOJIOTUH JUCTAHIIMOHHOTO OOYYEHHUS W CHUCTEMBI TUCTAHIIMOHHOTO
oOyuenus yausepcuteta (C/1O mocnonurexa);

- BUJBI, COJACpXAHWE M TOPSAOK TPOBEICHHUS TEKYHIETO KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUM C (DOHJIOM OLIEHOYHBIX CPE/CTB;

- ¢dopMmy, conepkaHWe € TOPSAAOK MPOBEACHUS IPOMEKYTOYHOH aTTECTallidl B
COOTBETCTBUM € (POHJIOM OLIEHOUYHBIX CPEJCTB, IpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT MO0 CBEOCHHS CTYACHTOB TpauK BBIIOJIHEHUS YYeOHBIX padoT,
npenycMorpeHsbix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havajga 3aHSATHH PEKOMEHIOBATH CTYACHTaM OCHOBHYIO H
JIOTIOJTHUTEIIBHYIO JINTEPATYpy U YKa3aTh IMyTH JOCTYIIA K HEH.

6.1.6. Brauane uinum B KOHLE CeMecTpa JaThb CIHCOK BOMPOCOB JMJisi MOJATOTOBKU K
IPOMEKYTOUHOM aTTecTaluu (IK3aMeHy WU 3a4ETY).

6.1.7. Pexomenmyercst ¢akt ozHakomisieHust cryaeHtoB ¢ PIIJI u rpadukom paboThl
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/I€HTA B JIMCTE O3HaKOMJIeHUs ¢ cofepxkanue PI1/I.

6.1.8. IlpenonaBarenu, BeAyIIMH JEKIHOHHBIE W TPAKTHUYECKUE 3aHSATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIAH TNPAKTHUECKUX 3aHATHH, HCIOJIB30BaTh EIUHYIO CHCTEMY
0003HaYEHHIA, TEPMHUHOB, OCHOBHBIX IMOHSITHN AUCIUTUTHHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO 0 IEPEUHIO OOBSIBIEHHBIX TEM

IpPEernoJIaBaTesl0 HEOOXOAUMO YTOUHUTH IUIAH UX MPOBEAEHUs, NMpoayMaTb (OPMYJIUPOBKH U
coJiepKaHue Y4YeOHBIX BOIPOCOB, BBIHOCHUMBIX Ha OOCYXKJEHUE, O3HAKOMUTBHCS C MEpeyHeM
BOIIPOCOB I10 TEME CEMUHApa.

B xone cemmHapa BO BCTyNUTEIBHOM CIIOBE PACKPBITH MPAKTHYECKYHO 3HAYMMOCTh TEMBI
CEMHUHAPCKOT0 3aHATHUS, ONPENEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsi Ha 00CYXJIEeHUE Ka)XI0ro
yuebHOoro Bompoca. [IpumeHsisi QpoHTaNbHBIM oOMpOC JaThb BO3MOXHOCTH BBICTYNHTH BCEM
CTyJIEHTaM, IPUCYTCTBYIOLIUM Ha 3aHITHH.

B 3akmrouuTenbHOM 4YacTH CEMHHAPCKOTO 3aHATUS CIENYeT IOJIBECTH €ro HMTOTM: JaTh
OLIEHKY BBICTYIJICHUH KaXKI0TO CTYJHTa U Y4eOHOH IpyIIibl B 1IeIOM. PacKpbITh MOJOKUTETbHbIE
CTOPOHBI U HEJJOCTATKU MPOBEIEHHOIO0 CEMUHAPCKOIo 3aHATUSA. OTBETUTH Ha BOIPOCHI CTYIEHTOB.
Briiate 3a1anHus 17151 cCaMOCTOATENBHOM paboThI 10 MOATOTOBKE K CIIEIYIOIIEMY 3aHSATHIO.

Bo3moxHO nmpoBeieHNe 3aHATHI U aTTeCTalllil B TUCTAaHIIMOHHOM (popmare ¢ MpUMEHEHHEM
CHCTEMBI TUCTaHIMOHHOro 00yueHus: ynusepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
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JUCTAHIIMOHHOM (OpMaTe YCTAHABIMBACTCS OTICIBHBIMU PACIOPSDKCHUSMH TIPOPEKTOpa TI0
y4eOHOM paboTe u/WUiu IIEHTPOM y4eOHO-METOIMUECKONU PaObOTHI.

6.2 Meroanueckue yKa3aHusl JAJIs1 00y4al0UIUXCsl MO0 OCBOCHUIO TH CIUNIMHBI

6.2.1. CrymeHT ¢ caMOro Hadajga OCBOCHHUS JUCIMIUIMHBI JIOJDKEH BHHMATEIHHO
03HAKOMUTCS ¢ pabodeil mporpaMMoil TUCIIUITIIHHEL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH JUIA ceOsi rpaduK BHIMOIHEHUS y4eOHBIX paldoT,
npenycmorpennbix PIIJ] ¢ yuérom TpebGoBaHUN ApYyrux IUCIHUIUIMH, M3Yy4YaeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. Ilpu npoBeneHUH 3aHATUH M TPOLEAYpP TEKYIIEH M MPOMEKYTOYHOM aTTeCTallud C
UCTIOJIb30BAHUEM HHCTPYMEHTOB WH(MOPMAIIMOHHON 00pa3oBaTeNbHON Cpeapl AMCTAHIIMOHHOTO
obpazoBanusi yHuBepcutera (LMS wmocmonuTexa) kak BO BpeMs KOHTAKTHOW pabOTHI C
npernojaBaTesieM, Tak U BO BpEMs CaMOCTOSITENIbHON pabOThl CTYIEHT JOJDKEH O0ecHeuuThb
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOTO TMOJKIIIOUEHUS K CHUCTEMaM JIUCTAaHIMOHHOTO
oOyuenus. Ilpu OTCYTCTBMM TakOM BO3MOXHOCTM OOCYIAUTb CHUTYalUI0 C IIPErnoaaBaTeieM
JTUCIUTLIAHBI.

6.2.4. CamocrosiTenbHass paboTa SBISICTCS OJHMM W3 BUJAOB y4YeOHBIX 3aHATUd. llenb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOCHHUE CTYJIEHTAaMHU BOIIPOCOB, PACCMATPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCHUIUIMHBI.

Bunbl BHEayIUTOPHON CaMOCTOSITENNEHOM paOOTHI:

- CaMOCTOSTEIbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHATUSM;

- MOJITOTOBKA K CEMUHApaM U MPAKTUIECKUM 3aHSATHIM;

Jlis  BBIMOJHEHHsS JIOOOrO0 BHUIA CaMOCTOSATENbHOW pPabOTHl HEOOXOAMMO MPOUTH
CJIETYIOIINE ITAlbL:

- OTpeieIeHNE eI CaMOCTOSITEIbHON paboThl;

- KOHKpEeTHU3allys 03HaBaTeJIbHOM 3a7auu;

- CaMOOIIEHKa TOTOBHOCTHU K CAaMOCTOSITEJIbHON paboTe;

- BBIOOp aJIeKBaTHOIO criocoba JeiCTBUS, BEYIIETO K PEICHUIO 33/1a4U;

- IUIaHUpOBaHHE pPAaOOTHl (CaMOCTOATENBHOM WM C MOMOINBIO MpernoAaBarens) Haj
3a/laHuEM;

- OCYILIECTBJICHME B IPOILECCE BBINOJHEHHUS CAMOCTOSTEIbHOM pPabOThl CAMOKOHTPOJIS
(MpOMEKyTOYHOTI'O U KOHEUYHOT'0) PE3yJIbTaTOB padOThI, U KOPPEKTHPOBKA BBIITOJIHEHUS PaOOTHI;

- pepnexcus;

- IPE3EHTAIUS CAMOCTOATEIbHOU PabOTHlI.

1. DoH/1 OLIECHOYHBIX CPEICTB

7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJIbTATOB 00y4eHUsI
I[HSI KOHTPOJIA YCIICBACMOCTH U Ka4Y€CTBA OCBOCHUA NUCIIUIIIINHBI HaCTO}II_I_Ieﬁ mnpor paMMOﬁ

IIPEyCMOTPEHBI CIEAYIOINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIIUNA KOHTPOJIb);
- IPOMEKYTOYHAs aTTecTanus (3a4er).

7.2 Illkana u KpUTEpUHN OLIEHUBAHUS Pe3y/JIbTATOB 00yUeHHs NPH
NpOBe/IeHUH NPOMeKYTOYHOH aTTeCTALNHU

IHlkana
Onucanue
OUeHUBAHUA
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OT1ianyao

BrimonHens! Bce BUbI y4eOHOM paboThI, IPEayCMOTPEHHBIE
y4eOHBIM IU1aHOM. CTYJEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMM,
YMEHHUM, HaBBIKOB IIPUBEIECHHBIM B TaOJMIAX IOKa3aTeseH,
onepupyeT NpUOOPETEHHBIMH 3HAHUSMH, YMEHHUSMH, HABBIKAMH,
IPUMEHSET UX B CUTyalMsX MOBBIIEHHOH ciaoxHOCTU. IIpu 3ToM
MOTYT OBITh JOMYIIEHbl HE3HAYUTEIbHbIC OLIMOKH, HETOYHOCTH,
3aTPyAHEHUS NIPU aHAINTHYECKUX ONepalusaX, IepeHoce 3HAaHUM U
YMEHHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYALIUH.

Xoporio

BeinonHeHs! Bce BUbI y4eOHOW paboThl, IPEAYCMOTPEHHBIE
yueOHbIM  muaHoM.  CTyAeHT  JEMOHCTpUPYET  HEIOJIHOE,
IpaBUIbHOE  COOTBETCTBUE  3HAHWUH,  yYMEHUH,  HaBBIKOB
NPUBEJCHHBIM B Ta0JIMIaX MOKa3aTese, TM00 eCiIH MPH 3TOM OBbLIH
JIOTYIIIEHBI 2-3 HECYIIIECTBEHHBIE OIIMOKH.

Y noBnerBopure
JIBHO

BoinoniHeHs! Bce BUIbI yUeOHOM paboThl, IPEAyCMOTPEHHbBIE
y4eOHBIM IU1aHOM. CTYJEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHMIA,
B KOTOpPOM OCBEIIEHa OCHOBHas, HauOoyiee BakHasg YacTh
MaTepuaia, HO IpU 3TOM JOMylLIeHa OJHAa 3HAUYMTEIbHAs OLIMOKa
UJIU HETOYHOCTb.

Heynosnersopu
TEJIBHO

He BbmonHeH oauH uiau Oonee BUJIOB yueOHOW pabOTHI,
NPEIYCMOTPEHHBIX Y4eOHBIM IuTaHOM. CTYIEHT IEeMOHCTPUPYET
HETIOJTHOE COOTBETCTBUE 3HAHWI, YMEHWH, HABBIKOB MPUBEICHHBIM
B TabnMIax TMOKa3aTelnel, JOMYCKAIOTCS 3HAUUTENIbHbIE OIIMOKH,
HpPOSIBIISIETCS OTCYTCTBUE 3HAHWW, yMEHUIl, HaBBIKOB M0 pAIY
nokasarenei, CTyAEHT HCHBITBIBAET 3HAYUTENIbHbIE 3aTPyIHEHHS
IOpU ONEPUPOBAHMU 3HAHMSIMM U YMEHUSAMH IPH MX IepeHoce Ha
HOBBIE CUTYaIUH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texyumuii KOHTPOITh

Bun pabotel

(I)opMa OTUCTHOCTHU U TCKYLICTO KOHTPOJIA

Komnoksuym

OTrmeTka B KypHaJe IPENOAABaTENEM O
IIPUCYTCTBUU u AKTHBHOM y4acTuu
oOydaromierocss  Ha  OOCYXIEHHUU  TEMBI
KOJUIOKBMUyMa. Bompockl [uisi  KOJUIOKBUYMOB
MpEe/ICTaBIeHbl B MPWIOKEHUH 2 K paboueit
IIpOrpaMme




12

Pegepar OdopmiieHHBII pedepat c OTMETKOM
IpenoaaBaTeNsl «3a4T€HO», IOJTrOTOBJICHHAS
IOpe3eHTalust 1o Teme pedepara, OTMETKa
npernojaBaTeyieM B JKypHaJe O BBICTYIUICHUU
oOyuaromierocst Ha 3aHsATHU. Tembl pedeparos
NPEACTaBICHB B MPWIOKEHHH 2 K padoueit
nporpamMmme

7.3.2. [IpomexxyToyHas aTTeCTaIUs

[TpomexxyTouHast arrectanust — (9K3aMEH) IMPOBOAMTCS MO OwieTaM B YCTHOH Qopme.
PernameHnt npoBeeHus aTTeCTallUuN:

- BpeMs JUIs IOATOTOBKH OTBETA Ha BONPOCH! He Oomee 40 MUH.;

- BpeMsi Ha OTBET Ha 33/1aHHbIe BOMPOCH He Ooree 10 MuH.

buiter cocTOUT U3 ABYX TEOPETUYECKUX BOIIPOCOB.
[lepeueHpb BONPOCOB K 3K3aMEHY IIPUBE/IEH B IPUIIOKEHUH 2 K pabodeil mporpaMMme.



[Tpunoxxenue 1
TemaTudyeckuii NVIaH TUCHUILVIMHBI «u(paKkInOHHbIE METOIbI HCCJIEJ0BAHNS MATEPHUATIOBY»

M0 HAIMPpaBJICHNI0 MOATO0TOBKH

22.03.01 «MarepuaJioBeieHUE U TEXHOJIOTHH MATEPHAJIOBY

(0akanasp)
Bugbl yuebHOM
pabortbl, "
BK/IlOYAA Bugbl camocToaTenbHOM
o e OopMbl
= CaMOCTOATE/IbHYI0 pa6ortbi
S/ @ & arrecr
s| g paboty cTyaeHTOB, CTYAEHTOB
o aumm
Paspen o T 3 U TPYA0EMKOCTb B
yacax
A
n/ okpaa(p | K/
n na6b | CPC CP | K.P. | K.N. | PTP
C edepart) | p
Tema 1. Jlexkuus 1. BBenenue.
IIpsimble MeTOABI U3yYEHHS
CTPOCHUA MATEPHUAJIOB.
CpaBHUTe/IbHAS XaPaKTEPUCTUKA ) 9
METOA0B CTPYKTYPHOI'0 aHAJIM3a. 5 1
OcHoBHBIE TU(PPAKLIHOHHBbIE
MeTO/Abl UCCIC0BAHUA CTPYKTYPbI
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MaTepuaJJIoB.

Cemunap 1.Ilonsarue
KPUCTAJNINYECKOH peleTKy.
CumMmMeTpHs KpUCTaJuIa yacThb 1

Cemunap 1.I1onsarue
KPUCTAJUIMYECKOUN PELIETKH.
CummeTpusi KpucTajlia 4yacTh 2

Tema 2.JIexkmusa 2. OCHOBBI
CTPYKTYPHOH KpucTALIorpaduu
yacth 1

Cemunap 2. Onpenenenue
KpUCTAIOTrpaQHUESCKUX HHICKCOB
HAIpaBJICHUN B KpHUCTaJIe

CemuHnap 3. Onpenenenue
KpHUCcTaiorpaduyeckux MH/IEKCOB
TJIOCKOCTEN B KPUCTAJLIE

Tema 2.Jleknus 2. OCHOBBI
CTPYKTYPHOH KpucTaiorpadum
qacre 2

Cemunap 4.IloHsiTHE COBOKYITHOCTH
KpHUCTaIOrpaduyeckux MmIoCKOCTen

Cemwunap 5.3ammura oT
PEHTICHOBCKOI'O U3JIYUYCHHA U
TO3UMETPHS

10

Tema 3 Pentrenorpapuueckuii
aHaJIN3

Jlekuus 3. PEeHTTeHOCTPYKTYPHBIH
aHAJIM3 MOHOKPHCTA/LIOB

Cemunap 6. Pacuer
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11

TU(paKkTOrpaMM 4acTh 1

12

Cemunap 6. Pacuer
JudpaKTOrpaMM 4acTh 2

13

Tema3.

Jlekumus 4.
Pentrenoga3oBblii aHAJIN3

14

Cemunap 7. Iloctpoenue
TpaHUIIbI paCTBOPUMOCTH B
JIBYXKOMITOHEHTHO! CHCTEMe
METO/I0M MPENU3UOHHOTO
oTpesieNieHus mepruoja
PELIeTKH

15

Cemunap 8 [IpumeHeHne METOI0B
PEHTTEHOCTPYKTYPHOI'O aHAJIM3a IS
pelIeHus 3a/1a4 MaTepUAIOBEACHUS
qacTh 1

10 2

16

Tema 4 [IpocBeunBaroIas
JIEKTPOHHASI MUKPOCKONHS

11 2
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Jlexnus 6 IlpocBeyuBarommi
3JIEKTPOHHbII MHKPOCKOI 1
METO/IbI 3JIEKTPOHHO-
MHMKPOCKONHY€ECKOI0 UCCIeJOBAHUS

17

Cemunap 8 [IpumeHneHnrne MeTo10B
PEHTTEHOCTPYKTYPHOTO aHAIM3a IS
peuieHus 3a/1a4 MaTepHAIOBEICHUS
4acTh 2

11

18

Cemunap 9. U3ydeHue 371eKTpOHHO-
MHUKPOCKOITMYECKOTO KOHTPAcTa Ha
neeKTax KpUCTALTHYECKOTO
CTPOCHUS B METAJUTUYCCKUX
Marepualiax 4acth |

12

19

Tema 4.

Jlekuusi7 Konrpacr Ha
3J1eKTPOHHO-
MHMKPOCKONMYECKOM
H300pa’KeHUU TOHKOM
(¢oJsbru

13

20

CemuHap 9. M3ydyeHue a1eKTpOHHO-
MHUKPOCKOIIMYECKOr0 KOHTpAcTa Ha
nedexTax KpUCTaIITMYECKOTO
CTPOEHUS B METAJUIMUECKUX
MaTrepuanax 4acTb 2

13

21

Cemunap 10.
CpaBHUTENBHBIN aHATTU3
n300paKeHU MapTeHCUTa U

14
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MEPJINTA, MTOTYUYEHHBIX
pa3IUYHBIMU
MHUKPOCKOITUYECKUMH
METOJIaMHt 4acTh 1

22

Tema 4.

Jexknusa 8 Anaan3
MHUKPOIU(PPAKIUOHHBIX KAPTHH
Yacrs 1

15

23

Cemunap 10.
CpaBHUTENIbHBIN aHATIU3
M300paXeHHI MapTeHCUTa U
NEepIUTa, MOJTYYCHHBIX
pa3IuYHBIMHU
MHUKPOCKOITUYECKIUMH
METOIaMH YacTh 2

15

24

Cemunap 11. Paciindposka

SJICKTPOHOIpaMM 49acCTb 1

16

25

Tema 4.
Jlexuusa 8 Ananus
MHUKPOIM(PPAKIUOHHBIX KAPTHH

YacrTn2

17

Cemunap 11. Paciindposka
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26 | PIEKTPOHOTPAMM YacTh 2 17 2
Cemunap 12 IIpumenenue Meroa
[I5M ni1g penienust 3amay
27 P 18 2
MaTepuaIoBeICHUS
dopma ammecmayuu
Bcezo yacoe no ducyunnauHe
4 18 | 36 54
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[Tpunoxenue 2

®OH/J OHEHOYHBIX CPEACTB IO ANCIHUIIVINHE
«/luppakuuoHHBbIE METOAbI MCCJIETOBAHUS MATEPHAIOB»

HamnpasieHnue moaroTroBKu
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MATEPUATIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
IlepcrniekTHBHBIE MATEPHAJIBI U TEXHOJIOTHH

Tembl pedepatoB

KoHTpact Ha 371€KTpOHHO-MUKPOCKOTMYECKOM N300paKEHUN TOHKOM (HOIJIBIH.
Ponb peHTTeHOCTPYKTYPHBIX U 3JIEKTPOHHO-ONTUYECKUX METOA0B aHAJIN3a BELICCTBA B
COBPEMEHHOM METAJIOBECHUN
HcTopust OTKPBITHS PEHTT€HOBCKUX JIy4YeH.
SIBnenus, CONPOBOKAAIOUINE MPOXOKACHUE PEHTTEHOBCKUX JIy4el 4yepe3 BEECTBO
PenTrenorexnuka
PenTrenoBckue TpyOKH.
KonnuecTBeHHBIM PEHTTEHOCTPYKTYPHBIN aHAIIN3
MarepuanoBenueckue 3aa4y, peIaeMble METOA0OM PEHTIEHOCTPYKTYPHOIO aHAIU3a
KonnuecTBeHHBINM PEHTTEHOCTPYKTYPHBIN aHAJIN3.
PeHTreHOCTpYKTYpHBIN aHAJIN3 3aKAJICHHON CTaJN
CoBpeMEHHBIE 2JIEKTPOHHBIE MUKPOCKOIIBI.
PactpoBas a1eKTpOHHAsT MUKPOCKOIIUS.
MartepuranoBe4ecKue 3a1a4u, peIaeMble METOA0M PACTPOBOM 3JIEKTPOHHON MUKPOCKOIIUHU
O>Ke-MUKPOCKOTIHS
PenTreHocnekTpanbHbIi aHAINA3
JIMppaKIIMOHHBIM KOHTPACT Ha J1e(heKTax KPUCTAIUIMUECKON CTPYKTYPBHI.
Oco6eHHOCTH IIEKTPOHHO-MUKPOCKOITMYECKUX N300pakeHUH rpaHuIl 3epeH.
AHanu3 3JeKTPOHHO-MUKPOCKOMMYECKUX U300pakeHNH MapTEHCUTHBIX KPUCTAJIIOB.
@Da30BbIN KOHTPACT B 3JIEKTPOHHON MUKPOCKOIIUU.
AOGCOpOLIMOHHBINA KOHTPACT B 3JIEKTPOHHON MUKPOCKOITUU
[Ipsimoe paspeleHne KpUCcTauInYECKON pemeTku Merogom [1OM
N3yuenne neekToB KPUCTAIUIMUECKOMN pelIeTK MUKPOCKOMYECKMMH METO1aMu

TeMbl AJIA KOJUVIOKBUYMOB

1. ludpakuroHHBIN KOHTPACT HA JePeKTaX KPUCTAIITNIECKONU CTPYKTYPBI.

2. Mecto IIOM B MUKPOCKOIIMUYECKUX METOAAX U3YUEHUSI CTPYKTYPbl MaTepUAJIOB.

3. N3zyuenne ocobenHocTeil popMupoBaHUs KOHTpAcTa Ha Ae(heKTax KPUCTAIUINYECKOTO CTPOSHUS

B JIEKTPOHHON MUKPOCKOIINH.
4. Ananu3 n300paxxeHUH CTPYKTYPbI B SJIEKTPOHHOM MHKPOCKOTIE.
5. IMpunuun pa®oTsl U KOHCTpYKIHS [IOM.

Bonpocsl k 3k3aMeHy
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21.
22.
23.
24,
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

0.
. YBenuuenue u pazpeurenue [19M.
12.
13.
14.
15.
16.
17.
18.
19.
20.

20

Ycnosue Bynbda - bperra B tupakiiMOHHBIX METOAAX CTPYKTYPHOTO aHAIU3a.
Metoa TEMHOrO 10JIS B 3JIEKTPOHHON MUKPOCKOIIUHU

PentrenoBckas TpyOka.

DNEKTPOHHO-MHUKPOCKOIIMYECKUHA KOHTPACT Ha IUCIOKALMAX

KonnyecTBeHHbIH (Pa30BbIi pEHTI€HOCTPYKTYPHBIN aHATH3

PentreHoBckas aedeKkrockonus B KOHTPOJIE KayecTBa MeTaslla.
NuaunupoBaHue 3JI€KTPOHOTpaMM

JudpakumonHas KapTUHA OT MOHO- U TIOJIMKPUCTAJIOB

®uznyeckue ocHOBbI MeToa [IOM.

Onrtuueckas cxema [IOM.

Pexxumbl qudpakunu 1 nzoopakenus B [IOM.

AHaJI3 MUKPORJIEKTPOHOTPAM.

dopmupoBanue koutpacta B [IDM. nzobpaxeHus.
CaetsionoibHbIE U TEMHONOJIbHBIE 300paxenus B [IOM

N3o6paxenus 1eeKToB KPUCTAITNYECKON PEIETKH (IMCIOKAIUU, TPAHUIIBI 3€PEH U T.J1.).

IIpsiMoe pa3pelneHne KpUCTAIMYECKON PEIETKH.

HuTepnperanust 371€KTPOHHO-MUKPOCKOIIMYECKOTO KOHTPACTA.

3anauu, pemaembie [19M

PoJib pEHTT€HOCTPYKTYPHBIX U AIEKTPOHHO-ONTHYECKUX METO/IOB aHAJIN3a BEILIECTBA B
COBPEMEHHOM MaTEPUAIOBEICHUN

HcTopust OTKPBITHSI pEHTTEHOBCKUX JTy4Yel

PeHTreHOCTPpYKTYpHBIN aHAJIN3 3aKAJICHHOM CTaJIN

PentreHoBckue TpyOku

CoBpeMeHHbIE 3JIEKTPOHHbBIE MUKPOCKOIIBI

KonTtpact Ha guciokauusx B [I9M

Kontpact Ha rpanunax 3epet B [I1IOM

Kukyun-nuaun

[TonsiTe 0OpaTHOM peleTKN KpUCTalia

PenTrenoBsckue annaparsl

Pentrenodasonblii anamus

PentrenoBckuii qudpakTomMerp

Meton ¢oinsr B [IDM

OmnpezneneHyre OpUEHTUPOBKU KpHCTalIa o MUKpoaudpakuuu B [IOM
PentrenoBckas nudpakromerpus

[TpuMeHeHne PEHTIEHOCTPYKTYPHOIO aHaJIN3a K UCCIIEI0BAHUIO METAJIJIOB U CILIABOB
OcHOBHBIE IPUHLHUIIBI PEHTTEHOCTIEKTPAIbHOIO aHAJIN3a BEIIECTBA.

OO11ast XapakTepUCTHKA METOJIOB CTPYKTYPHOTO aHaIN3a

IIpuMeHeHne peHTIeHOCTPYKTYPHOIO aHaIN3a K UCCIIEIOBAHNIO METAJJIOB U CIUIABOB
Mertamtorpaduueckuii METO: BO3MOKHOCTH M OTpaHUYECHHUS

Posib peHTTeHOCTPYKTYPHBIX U 3IEKTPOHHO-ONTUYECKUX METO/I0B aHAJIN3a BEIlECTBA B
COBPEMEHHOM MaTepHaIOBEACHNUN



