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YhmkanbHbIA PO O AL HBII HCc/IeIoBaTeIbCKHIl TexHoJornyeckuii ynusepcurer « MUCHUC»
d7a26b9e8ca85e98ec3de2eb454b4659d061f249

Pabouas mporpamMma JUCIUTIIIUHBI (MOTYIIs)

JAudpakuuoHHbIe ¥ MUKPOCKONTUYECKUE METOAbI
HUCCJICJOBAHUA OMOMATEPHAJIOB

3akperuieHa 3a MoApa3IelIeHUEM Kadenpa pusnueckoro MmarepranoBeIcHusI
Hamnpagsnenue noaroroku 22.04.01 MATEPUAJIOBEJIEHUE U TEXHOJIOTYUU MATEPHUAJIOB
Ipoduins buomarepuanoBeneHue
Kpamnpuxarms Maructp
Dopma o0ydeHUS OoYHast
OO01mast Tpy10eMKOCTh 93ET
Yacos 1o yueOHOMY IJ1aHy 324 ®opMBI KOHTPOJIST B CEMECTpax:
B TOM YHCIIE: JK3aMeH 2, 1
ayAUTOPHBIE 3aHATHU 144
camocCTosTeNbHas paboTa 108
4acoB Ha KOHTPOJIb 72

Pacnpez[eJIeHne YacCoB JUCHMIIMHBI ITO0 CEMeECTPamM

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2)

Kypee>) Uroro

Henens 18 18

Bup 3ansaruii vII PIT YII PII yII PII

[Ipakruueckue 72 72 72 72 144 144
Htoro ayn. 72 72 72 72 144 144
KonTakrnas pabota 72 72 72 72 144 144
Cam. pabota 72 72 36 36 108 108
Yacel Ha KOHTPOJIb 36 36 36 36 72 72
Uroro 180 180 144 144 324 324




IIporpammy coctaBumn(u):

xmu, ooyenm, Lllemunun Heopv Buxmopoguu

Pabouas mporpamma

I[l/l(l)paKIII/IOHHl)Ie U MUKPOCKOIMUYECKUE METOAbI UCCJI€10BAHUA 6MOM3Tepl/la.]'IOB

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO YCTaHABIMBAEMbI 00pa30BaTeNIbHBIN CTaHAAPT BHICIIEro 00pa3oBaHus - MarucTparypa PenepaapHoe
TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YUPEkKACHHE BhICIIEro 0O0pa3oBanus «HannoHa bHbIH HCCIEN0BATEbCKIM
TexHonornueckuid yausepcuretr « MUCuCy» no nanpasnenuto noarorosku 22.04.01 MATEPUAJIOBEJIEHUE U TEXHOJIOTUU
MATEPHAJIOB (mpuka3 ot 05.03.2020 r. Ne 95 0.8.)

CocraBiicHa Ha OCHOBaHUU yqe6H0ro IIaHa:

22.04.01 MarepuanioBeJicHUE U TEXHOJIOTHH MaTepuaios, 22.04.01-MMTM-23-9.plx buomarepuanoBeeHne, yTBEPKICHHOTO
VYuensim coBerom HUTY MUCHUC B cocrae coorerctByromeii OTIOIT BO 22.06.2023, nmpoTtokon Ne 5-23

VYrBepxaena B coctase OIIOII BO:

22.04.01 MarepuanoBeqeHue U TEXHOJIOTUHM MaTepuasioB, buomarepuanoBenenue, yreepxaeHHoil YuensiM coetom HUTY
MUCHC 22.06.2023, nmpoTtoxoi Ne 5-23

Pabouast mporpamMma oj00peHa Ha 3acefaHUI
Kadenpa ¢puznueckoro marepuasioBeieHust

[Tporokon ot 18.04.2023 T., No§-04

PyxoBoaurens noapazaenenus: CaBBueHko Al



1. HEJIX OCBOEHUA

1.1 | Lleas ocBOGHMS TUCIUILTHHEI — ()OPMUPOBAHNE KOMIICTCHIIH B COOTBETCTBHH C yIE€OHBIM IUIAHOB, a TAKKe U3YUCHUE U
peleHne NPaKTUYEeCKUX 3a1a4 MO HCHONIb30BAHUIO BO3MOXKHOCTEH U(PAKINOHHBIX METOOB IS aHAIIM3a CTPYKTYPHI
HaMaTepHaJIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBI

bnok OII: b1.B.JIB.01

2.1 TpeboBanus k l]pe)lBa]Pl/lTeJI])HOi/i NOAr0TOBKE 00y4aro1erocs:

2.2 JAucuuniannbl (MOIY/IH) U MPAKTHKH, IS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/I51) HEOOX0UMO KaK
NnpealecTByIIee:

2.2.1 |3amuTa MHTEIUIEKTYaIbHOM COOCTBEHHOCTH

2.2.2 |IoaroToBka K mpolexype 3alnThl U 3aIITa BEITYCKHON KBATN(HKAIIMOHHOH PadoThI

2.2.3 |IIpenaumiaoMHas mpaKTuka

2.2.4 | TexHOIOTHYECKOE TTPEITPUHUMATEILCTBO

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHA

IIK-2: Cnoco0eH aHAIM3UPOBATHL TEXHOJO0THYECKUE NIPOLecChl MOJIy4eHHsl, 00pa00TKH M UX BJIHSHUE HA CBOMCTBA
MATepHAJTIOB M H3eJIMii U3 HUX

3HaTh:

TIK-2-31 MeToas! IpoBeAEHUS CTPYKTYPHOTO aHAIN3a MaTEPUAIOB

OIIK-2: CnocobeH pa3padaThIiBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO H CIY:KeOHYI0 JOKYMEHTalHI0, 0popMJIATh HAYYHO-
TeXHHYeCKHe 0TYeThI, 0030PbI, My0JHKALMH, PElleH3HH, TIPOEKTHPOBATH H Pa3padaThiBaTh NMPOAYKIHUIO, POLECCH H
CHCTEMBI, COOTBETCTBYIOIIMe HANTPABJIEHHIO MOATOTOBKH

3HaTh:

OIIK-2-31 anropuT™m opraHU3aIliuy BIOJIHEHUS paboT B 00J1aCTH PEHTIEHOCTPYKTYPHOTO aHaIH3a

IIK-1: Cnioco6eH 000CHOBAaHHO HUCI0JIL30BaTh 3HAHUS 0 THIIOBBIX TEXHOJIOTHYECKHUX MpoIeccax, y4acTBOBaTh B pa3padoTke
TeXHOJIOTHYECKHX NPOLeccoB MPOU3BOACTBA H 00pa00TKM MaTepHAJIOB U U3/1eJHil U3 HUX B 00J1aCTH MaTepUAJIOBeIeHUA U
TeXHOJIOTMU MaTepHaJIOB

3HaTh:

[1K-1-31 IIpaBumna paboOTHI C AEKTPOHHOI KOHCTPYKTOPCKO-TEXHOJIOTHIECKOH MH(opMarueit

OIIK-1: CnocobeH pemiaTs NPOM3BOACTBEHHbIE U (MJIM) HCCIe0BaTeIbCKHE 321241, HA OCHOBE (pyHIaMeHTANbHBIX 3HAHU
B 00J1aCTH MATEepUaI0BeleHUs] U TEXHOJIOTHH MATEPHAIOB U 3HAHUI B MeKIMCUMILIMHAPHBIX 00/1aCTAX

3HaTh:

OIIK-1-31 coBpemeHHbIE MpeACTaBICHUS 0 TUPPAKINHY PEHTTEHOBCKOTO M IPYIUX BUOB HU3IyYESHUS

YK-1: Cnocoden OCYIIECTBJIATH KpHTH‘{eCKHﬁ AHAJIU3 HOBBIX U CJIOKHBIX MHIKCHEPHBIX 06'I>CKTOB, mpoueccoB U CUCTEM B
MEXKIUCHUIIIMHAPDHOM KOHTEKCTE, l'lpOﬁJ'leMHbIX chyaunii Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaTb U NPUMECHHUTH
HauboJ1ee MOAXOAAIINE U AKTYyaJIbHbI€ METOAbI U3 CYHICCTBYIOIIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJBHBIX METOA0B UJIH HOBBIX U HHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBU

3HaTh:

VK-1-31 ponb 1 BO3MOKHOCTU CTPYKTYPHBIX UCCIIEAOBaHUN

IIK-3: Cnoco0eH MJIAHMPOBATH U OCYLIECTBJISATH IKCIIEPUMEHTAJIbLHbIE HCCIeJ0BAHUS, KOMIBIOTEPHOE MOIeTMPOBaHuUe,
AHAJIM3UPOBATH U 00PA0GATHIBATH PE3YIbTATHI, 1€J1aTh BHIBOIbI, COCTABJISATH U 0OPMISATH OTYETHI M0 MPOBEIEHHBIM
HCCJIeI0OBAHUAM B 00J1aCTH OOMaTepUaJIoBeleHUs

3HaTh:

[TK-3-31 ponb ¥ BO3MOKHOCTH CTPYKTYPHBIX UCCIICAOBaHUI

YK-2: Crioco0eH HHTerpUpPOBAThH 3HAHUS U IPUHUMATH PellleHUs B CJIOKHBIX CUTYalMsX, GopMyJIMpPOBaTh CY:KIeHUS Ha
OCHOBE HENOJIHOI MJIM OrPAHMYCHHOH MH(OPMALINY, YIPABJIATH IPOEKTOM HA BCeX 3TANaX ero :KU3HEHHOI0 IUKJIA

3HaTb:

VYK-2-31 HeoOXoauMbIe IS OCYIIECTBICHHS TPOPECCHOHANEHON ASATENFHOCTH (PU3NIECKHE OCHOBBI B3aUMOISHCTBUS
PEHTTEHOBCKOTO M3ITYyIEHHUSI C BEIIECTBOM




IIK-2: Cnioco0eH aHAIM3UPOBATHL TEXHOJO0THYECKUE NIPOLecChl MOJIy4eHHs], 00pad0TKH M UX BJIHSHUE HA CBOMCTBA
MATepHAJTIO0B M H3eJIMii U3 HUX

YMmerb:

[IK-2-V1 IIpon3BOAHUTE CTPYKTYPHBIi aHATH3 OHOMAaTEPHAIIOB

IIK-3: Cnoco0eH IJIAHUPOBATH U OCYLIECTBJISATH IKCIIEPUMEHTAJIbLHbIE HCCIe10BAHUS, KOMIIBIOTEPHOE MOIeTHPOBaHUeE,
AHAJIM3UPOBATH U 00PAdATHIBATH PE3YIbTATHI, 1€J1aTh BHIBObI, COCTABJISATH U 0OPMISATH OTYETHI MO MPOBEIEHHBIM
HCCJIeI0OBAHUAM B 00J1aCTH OOMaTepUaJIOBeeHUs

YMmerh:

ITK-3-Y1 ucnonb30BaTh COBPEMEHHBIE IPOIPAMMBI [Tl CTPYKTYPHOTO aHAITH3a, BU3YaIN3allui H aHAIN3a Pe3yIbTaTOB
CTPYKTYPHBIX HCCIICIOBAaHUN KPHCTAIUTIMYECKIX BEIIECTB

IIK-1: Cioco6eH 000CHOBaAaHHO HUCI0JIL30BATh 3HAHHUS 0 THIIOBBIX TEXHOJIOTHYECKHX MpoIeccax, y4acTBOBaTh B pa3padoTke
TeXHOJIOTHYECKHX NPOLeccOB NMPOU3BOACTBA H 00pa00TKM MaTEpHAJIOB U U3/1eJHii U3 HUX B 00J1aCTH MaTepUAJIOBeIeHUA U
TeXHOJIOTMU MaTepPHaJIOB

YMmerb:

[IK-1-Y'1 Bei6upath TEXHOJIOTHIECKOE 000PYTOBAHHUE IS PEATH3AINH THIIOBEIX PEXUMOB TEPMUUECKON W XUMHUKO-TEPMHIECKOH
00paboTKH

OIIK-2: CnocofeH pa3padaThIiBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO H CIY:KeOHYI0 JOKYMEHTalHI0, 0opMJIATh HAYYHO-
TeXHHYeCKHe 0TYEeThI, 0030PbI, My0JHKALMH, PelleH3HH, IPOEKTHPOBATH H Pa3padaThbiBaTh NMPOAYKIHUIO, TPOLECCH H
CHCTEMBI, COOTBETCTBYIOII[MI€ HANTPABJIEHHIO TIOATOTOBKH

YMmerb:

OIIK-2-Y1 ¢opmynupoBath LieH BBITIOIHEHHUS pabOT U MpeyiaraTh IMyTH UX JOCTHKECHUS, BLIOUPATh COOTBETCTBYIOIIHE
MPOTPaMMHBIE TTPOAYKTHI FITH MX YaCTH JUTSl PEIICHUST KOHKPETHBIX MPOPECCHOHANBHBIX 32,19

YK-2: CniocodeH HHTErpupoOBaTh 3HAHUS M IPHHAMATH PelIeHNUs B CJIOKHBIX CHTYAIINAX, (POPMYIHPOBATD CY:KIEHHS HA
OCHOBE HEMOJIHO HJIM OrPAHMYEHHOI HH(OPMAINH, YIPABJSITH MPOEKTOM HA BCeX ITANAX €ro )KN3HEHHOT0 IUKJIA

Ymern:

YK-2-V1 AHAJIM3UPOBATH AJIbTCPHATUBHBIC METOAbI PCIICHUS HpO(I)eCCI/IOHaJ'IBHLIX 3a7a4 IS JOCTHIKEHUS ITOCTaBICHHBIX IEIeH

YK-1: Crioco6eH ocylecTBIsITh KPUTHYECKUH aHAJIM3 HOBBIX U CJIOKHBIX HH/KEHEPHBIX 00bEKTOB, IIPOLIECCOB M CUCTEM B
MEKAMCHUIIMHAPHOM KOHTEKCTe, IPO0JIEMHBIX CUTYallUii HA 0CHOBE CHCTEMHOI0 I10X0/1a, BLIOPATh U IIPUMEHUTH
Han0oJ1ee MOAXOASIINE H AKTYaJbHbIe METOIbI U3 CYLIECTBYIOIINX AHATHTUYCCKHX, BBIYHCIUTEILHBIX H
JKCIEPUMEHTATBHBIX METOI0B HJIH HOBBIX H HHHOBAIIHOHHBIX METO/I0B, BLIPA0ATHIBAThL CTPATETHIO e CTBHIA

YMmerb:

VYK-1-Y1 noaroraBnmuBate 00pa3isl A1 aHAIH3a (Pa30BOr0 COCTaBa U CTPYKTYPHI C IIOMOIIBIO PEHTTEHOBCKUX JIydeil U OBICTPBIX
AIIEKTPOHO

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321291, HA 0CHOBE (yHAaMEHTAJBHBIX 3HAHMUI
B 00J1acTH MaTepUAJTOBEICHUA U TEXHOJOTHMH MATEPHUAJIOB U 3HAHUH B MEXKAUCHUIIMHAPHBIX odJ1acTAX

YMeTh:

OIIK-1-Y1 pemaTh TeOpeTUIECKUE U MTPAKTUIECKUE THIIOBBIC M CHCTEMHBIC 3a/1a4H, CBSI3aHHBIX C MPO(eCcCHOHAIBHOM
JIESITETBHOCTHIO

ITIK-3: Cnoco0eH INIAHMPOBATH U OCYLECTBJISITh IKCIIEPUMEHTAJIbHbIE HCCIe10BAHUS, KOMIIBIOTEPHOE MOJeIHPOBAHUE,
AHAJU3HPOBATH U 00PadaThIBATL Pe3yIbTAThI, 1€1aTh BHIBOJbI, COCTABJIATHL H 0)OPMJIATH 0THYEThI M0 NPOBEACHHBIM
HCCIeIOBAHNUSIM B 00J1aCTH OHOMaTepHaIoBeleHusI

Baanernb:

[IK-3-B1 ombIToM mpoBeieHNs CTPYKTYPHBIX UCCIIEI0BAHIHA, 00padOTKN U aHAJIH3a Pe3y/IbTaTOB

IK-2: Cnoco6en AHAJIU3UPOBATH TEXHOJIOINMYECKHNE NMPOUECCHI MOJYIECHUS, 06pa60TKl/l M X BJIMSIHHE HA CBOMiCTBA
MaTEpHUAJIOB H M3eJIUil M3 HUX

Baagern:

IIK-2-B1 HaBeikamMu TJIaHMPOBAaHUE U MPOBEACHUE MEPUOJUUECKOTO KOHTPOJIS TEXHOIOTHYECKUX (PaKTOPOB THUIIOBBIX PEKUMOB
00paboTkn

YK-1: Cnocoden OCYIIECTBJIATH KpHTH‘{eCKHﬁ AHAJIU3 HOBBIX U CJIOKHBIX HWHIKCHECPHBIX 06'I>CKTOB, mpoueccoB U CUCTEM B
MEXKIUCHUIIIMHAPHOM KOHTEKCTE, l'lpOﬁJ'leMHbIX chyaunii Ha OCHOBE CUCTEMHOI0 Imoaxoaa, BblﬁpaTb U NPUMECHUTH
HauoboJ1ee MOAXOAAIINE U AKTYyaJIbHbI€ ME€TOAbI U3 CYHICCTBYIOIIUX AHATUTUYECCKUX, BBIYHCIUTEC/IbHBIX U
IKCIIEPUMEHTAJIbHBIX METOA0B UJIH HOBBIX U HHHOBALITMOHHBLIX ME€TOA0B, BblpaﬁaTblBaT]) CTpaTeruro neiicTBUi

Baanernb:

YK-1-B1 ymeHHeM ycTaHaBIUBATH BO3MOXKHBIC IPUYUHBI (POPMUPOBAHUS TEX WM HUHBIX (DH3UKO-XUMHUIECKAX COCTOSIHUH U
CBOWCTB U3ACIHUI




OIIK-1: Cnoco0eH pemiaTh NpPOU3BOACTBEHHbIE U (MJIM) HCCIEI0BaTEbCKHE 321241, HA 0CHOBe (yHAaMeHTAJbHbIX 3HAHMI
B 00J1aCTH MaTepHAJIOBEACHHS U TEXHOJOTUH MATEPHAJIOB U 3HAHUI B MEKIUCIMIUIMHAPHBIX 00J1aCTX

Baanernb:

OIIK-1-B1 ymenuem ycraHaBIHMBaTh (ha30BBI COCTaB M TOHKYIO CTPYKTYPY MaTe€pHaioB B HAHOCTPYKTYPHOM H
MHKPOKPHUCTAITHYECKOM COCTOSHUU

OIIK-2: CnocobeH pa3padaThIiBaTh HAYYHO-TEXHHYECKYI0, IPOEKTHYIO H CIY:KeOHYI0 JOKYMEHTALHI0, 0pOoPMJIATh HAYYHO-
TeXHHYeCKHe 0TYEeThI, 0030PbI, My0JHKALMH, PelleH3HH, IPOEKTHPOBATH H Pa3padaThiBaTh NMPOAYKIHUIO, TPOLECCH H
CHCTEMBI, COOTBETCTBYIOIIM€ HANTPABJIEHHUIO MIOATOTOBKH

Baagernb:

OIIK-2-B1 HaBbIKamMu cOOpa HCXOMHBIX JAHHBIX JUIS IPOBEICHUS PEHTTCHOCTPYKTYPHOTO aHAIN3a

YK-2: Crioco0eH HHTErpupoOBaTh 3HAHUA U MPUHUMATDH PellIeHUsI B CJI0KHBIX CHTYalMAX, (POPMYJIHMPOBATDH CY;K/AEHUS HA
OCHOBE HeINOJIHOMH MJIM OrPAHMYCHHOH MH(OPMALINHY, YIPABJIATH IPOEKTOM HA BCeX 3TaNax ero ;KU3HeHHOIo IUKJIA

Baanernb:

VK-2-B1 MeTonukaMn peHTTCHOCTPYKTYPHBIX MCCIIEIOBAaHII M BEIOMPATh UX B 3aBUCHMOCTH OT ITOCTAaBJICHHOM 3a1a4un

IIK-1: Cnoco6eH 000CHOBAHHO HUCI0JIL30BaTh 3HAHUSA 0 THIIOBBIX TEXHOJIOTHYECKHUX Mpoleccax, y4acTBOBaTh B pa3padoTke
TeXHOJIOTHYeCKHUX MPOIecCOB MPOU3BOACTBA U 00PA0OTKH MaTepHAJIOB U U3/eJIUi U3 HUX B 00J1aCTH MaTepHAJIOBeIeHUS U
TEeXHOJOTHH MAaTEPHAJIOB

Baagern:

[IK-1-B1 naBBIKaMu BEIOOp crI0cO0a TEPMUIECKOH MITH XMUMHKO-TEPMHUUECKOI 00paboTKH

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Juteparypa | Ilpumedanue KM Boinosan
3aHATHS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPBI H 1. sieMble
KOMIeTeHIMii pecypchl padoThI
Pa3nen 1. BBeaenne.
IHocranoska mey u 3aga4
Kypca.
1.1 WcTOYHUKY U 1E€TEKTOPBI 1 8 VK-1-31 VK-2- Jd1.1 KM1 P1
PEHTT€HOBCKOTO U3ITy4eHHS. 31 YK-2-V1 JI1.2J13.1
CHHXPOTPOHHOE U3ITy4YCHHE YK-2-B1 OIIK- | B1 32 33 54
1 J1a3ephbl Ha CBOOOIHBIX 1-31 OIIK-1-
JJIEKTPOHAX. VY1 OIIK-2-31
B3aumoeiicTBue nznydeHus OIIK-2-V1
C BEIIECTBOM, 3aKOH OIIK-2-B1 ITIK-
ociabnenust. /TIp/ 1-31 [IK-1-¥1
TIK-2-31 IIK-2-
V1 IIK-3-31
[IK-3-V1 IIK-3
-Bl
1.2 PentrenoBckas ontuxa. /I1p/ 1 6 VYK-1-31 YK-2- | JI3.1 JI1.1 KM1 P2
31 VK-2-V1 212233 54
VYK-2-B1 OIIK-
1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
I1K-3-31
1.3 Kpucramnorpadus 1 10 VYK-1-31 YK-1- | JI3.1 JI1.1 KM1 P3
o6uomorekyn u 6emkos. /TIp/ B1 YK-2-31 J1.2
VK-2-V1 VK-2 | 313233 54
-B1 OIIK-1-31
OIIK-1-V1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1IIK-2-31
[IK-3-31




1.4 Pentrenosckas 10 VYK-1-31 YK-2- | JI3.1 JI1.1 KMI1 P4
MHUKpOTOMOTpadus 1 31 YK-2-V1 J1.2
nruxorpaduwus. /Ilp/ VK-2-B1 OIIK- | 91 3233 54

1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-¥V1 IIK-2-31
I1K-3-31
Pa3gen 2. Paccesinne
PEHTTCHOBCKHUX JIydei
HIeAJbHBIM U peajbHbIM
KPHMCTAJIOM

2.1 Paccesnue nueanbHbIM 8 VK-1-31 YK-1- JI1.1 KM1 P5
(6e3nedexTHbIM) B1 YK-2-31 JI1.2J13.1
kpuctauioM. Y ciosus Jlays. VK-2-V1 VK-2 | 313233 54
Metoxasl PCA. Paccesnue -B1 OIIK-1-31
KpUCTAIUIA C IeEKTaMH. OIIK-1-V1
Mopens cyOCTpyKTypEI. OIIK-2-31
Bnusiaue nedexros u OIIK-2-V1
nucnepcHoctu OKP Ha OIIK-2-B1 IIK-

MIAPUHY U TPOQHIH 1-V1 IIK-2-31
peHTreHoBcKkux uHAH. /TIp/ [IK-2-V1 IIK-3
-31 [IK-3-V1
[IK-3-B1

2.2 OCHOBHBIE XapaKTePUCTUKU 2 VYK-1-31 YK-2- | JI1.2J11.1J13. KM1 P6
po ISt pEHTTE€HOBCKOU 31 YK-2-V1 1
JuHUU. THTEHCUBHOCTH VK-2-B1 OIIK- | 31 22 33 54
oTpaxkeHuil. BimsHue ¢pona 1-31 OIIK-1-

Ha TOYHOCTb U3MEPEHHUS B V1 OIIK-2-31
nudpaxromerpun. MeTost OIIK-2-Y1
CHWXEHHUA ypoBHA (poHa OIIK-2-B1 IIK-
(mMonOXpoMaTm3arms). /T1p/ 1-V1 IIK-2-31
[K-2-Y1 IIK-3
-31 [IK-3-V1
[IK-3-B1

2.3 Teopernueckuii pacuer 6 YK-1-31 YK-2- J.1 KM1 P7
nmudpaxrorpamm. Brroop 31 VK-2-V1 JI1.2J13.1
YCIIOBUH CHEMKH. YK-2-B1 OIIK- | 31 32 33 B4
Mp/ 1-31 OIIK-1-

V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-¥1 IIK-2-31
[K-2-Y1 TIK-2
-B1 IIK-3-31
[IK-3-V1 IIK-3
-B1

2.4 Peanmzanus merona Jlays mis 10 VK-1-31 YK-2- | JI3.1JI1.1 KM1 P8
onpezeneHus: OpUEHTUPOBKU 31 VK-2-V1 J1.2
MoHOKpHcTaia. /TIp/ VYK-2-B1 OIIK- | B1 32 23 54

1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
[IK-2-B1 IK-3

-31




2.5

Maioyriosoe paccessHue
PEHTI€HOBCKUX JIydeH JUIst
WCCIIeIOBAaHNUs OCIKOB U
6uomomnexyn. /IIp/

12

YK-1-31 YK-2-
31 VK-2-V1
VK-2-B1 OIIK-
1-31 OIIK-1-
VY1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
I1K-2-B1 IIK-3
-31

JI3.1J11.1
1.2
510520354

KM1

P9

2.6

Jlomaraee 3amanue Nel.
Pacuer audpakinoHHOrO
crnekrpa ¢assl. /Cp/

20

VK-1-31 VK-2-
31 VK-2-V1
VK-2-B1 OIIK-
1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1IIK-2-31
[K-2-¥1 IIK-3
-31 TIK-3-V1
[IK-3-B1

J1.1
JI1.2J13.1
31032

2.7

JlomarmHee 3amanue Ne2.
OmnpeneneHne OpUCHTHPOBKH
MoHOKpucTtaia. /Cp/

20

VK-1-31 VK-2-
31 VK-2-V1
VK-2-B1 OIIK-
1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
[K-3-31

JI3.1 J11.1
J1.2
0103023334

2.8

Jomamnee 3amanue No3.
HccnenoBanne OHOMOJIEKYIT
METOJIOM MAJIOYTJIOBOTO
paccesnuust. /Cp/

20

VK-1-31 YK-2-
31 VK-2-V1
YK-2-B1 OIIK-
1-31 OIIK-1-
VY1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-31 [IK-1-V1
I1K-2-31 TIK-3-
31

JI3.1J11.1
J1.2
310203354

2.9

IMToaroToBKa K IpaKTHYECKAM
3aHATHAM pasnena Paccesnue
PeHTreHOBCKUX Jtydeit /Cp/

12

VK-1-31 VK-2-
31 VK-2-V1
VK-2-B1 OIIK-
1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
[IK-2-V1 IIK-3
-31 TIK-3-V1
[IK-3-B1

J1.1
JI1.2J13.1
0254

Pa3nen 3. Ananus
CTPYKTYPbI 0MOMaTepHAJIOB

3.1

AHanu3 CTpyKTyphl
HaHOMAaTepUaNoB 10
WHTETPAILHON ITUPUHE
PEHTTeHOBCKOM JIMHUU
(MeTo[ «KIaCCHYECKOM»
anmpoxcumanuu) /TIp/

YK-1-31 YK-2-
31 VK-2-V1
VYK-2-B1 OIIK-
1-31 OIIK-1-
VY1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
[K-2-¥1 IIK-3
-31 [IK-3-V1
I1IK-3-B1

J1.1
JI1.2J13.1
3105203354




32 AHanus cyOCTpyKTypBI 4 YK-1-31 YK-2- J1.1
HaHOMAaTEPHAJIOB 110 31 YK-2-V1 JI1.2J13.1
npoduTio ABYX THHUN VK-2-B1 OIIK- | 91 3233 54
(CAITPJI). Ananu3 1-31 OIIK-1-

CyOCTPYKTYpHBI V1 OIIK-2-31
HaHOMAaTepHaJIOB METOJIOM OIIK-2-V1
Doitrr-anmpoxcumarmu /TIp/ OIIK-2-B1 IIK-
1-¥V1 IIK-2-31
[K-2-Y1 IIK-3
-31 IIK-3-V1
[K-3-Bl

33 AHanu3 napamMeTrpoB 6 VYK-1-31 YK-1- J1.1
CyOCTPYKTYPHI IO B1 YK-2-31 JI1.2J13.1
UHTErpajbHON IUPUHE 2-X YK-2-Y1 VK-2 | 913233 54
maui. /TIp/ -B1 OIIK-1-31

OIIK-1-V1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
MK-2-Y1 IIK-3
-31 IIK-3-VY1
I1K-3-B1

34 AHanus napameTpoB 4 YK-1-31 YK-2- JI.1
CyOCTPYKTYPBI METOIOM 31 YK-2-V1 JI1.2J13.1
TAITPJI (Doiirt- YK-2-B1 OIIK- | 31 32 33 D4
anmpoxcumanuu). /Ip/ 1-31 OIIK-1-

V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-31 [IK-1-¥1
ITK-2-31 TIK-2-
V1 IIK-3-31
[K-3-Y1 IIK-3
-B1

3.5 CTpyKTYpHBIil aHaTN3 20 VK-1-31 YK-2- | JI3.1JI1.1 KM1 P14
o6uomonekyn u 6emkos /TIp/ 31 VK-2-V1 J1.2

VYK-2-B1 OIIK- | 31 32 33 B4
1-31 OIIK-1-
VY1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
ITK-3-31

3.6 Homamnee 3ananue Ne4. 6 YK-1-31 YK-2- J.1
AHanu3 napameTpoB 31 YK-2-V1 JI1.2J13.1
CYOCTPYKTYPBI YK-2-B1 OIIK- | 51 32 33 54
HaHOMaTEpHAJIOB 10 1-31 OIIK-1-
npoduTto AByX NUHUN VY1 OIIK-2-31
METO/IOM aNNPOKCUMALIUH U OIIK-2-V1
T'AITPJI. /Cp/ OIIK-2-B1 IIK-

1-31 TIK-1-Y1
IIK-1-B1 IIK-2
-31 [IK-2-V1
ITK-3-31 TIK-3-
V1T1IK-3-Bl

3.7 Jomamnee 3aganne Ne5. 6 VYK-1-31 YK-2- | JI3.1JI1.1
CTpyKTYpHBIil aHaTN3 31 YK-2-V1 J1.2
OMOMOJIEKYJ C YK-2-B1 OIIK- | 51 32 23 B4
ucnons3oBanuem [10 1-31 OIIK-1-

CrysAlis Pro. /Cp/ V1 OIIK-2-31
OIIK-2-V1
OIIK-2-B1 IIK-
1-31 TIK-1-V1
ITK-2-31 TIK-3-

31




Pa3nen 4. PeHTreHoBcKHit
¢a3oBbIi aHAIN3

4.1 PentrenoBckuit pazoBbiit 8 YK-1-31 YK-1- J.1
aHanmm3 (Ka4eCTBEHHBINA 1 V1 YK-2-31 JI1.2J13.1
KOJIMUECTBEHHEII) C VK-2-V1 VK-2 | 213233 54
npumenenuem I10. /TIp/ -B1 OIIK-1-31

OIlK-1-V1
OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
[K-2-Y1 IIK-3
-31 IIK-3-V1
TK-3-B1

4.2 KauecTBennslii u 8 YK-1-31 YK-1- J.1
KOJIMYECTBEHHBIN (pa30BBIH Y1 VYK-2-31 JI1.2J13.1
aHaJlu3 C UCIOJIb30BaHUEM VK-2-V1 VK-2 2122
nporpamm PHAN u PHAN% -B1 OIIK-1-31
(PDXL). /TIp/ OIIK-1-Y1

OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-¥V1 IIK-2-31
[K-2-Y1 IIK-3
-31 IIK-3-V1
IK-3-B1

43 JomarrHee 3aganue Ne6. 10 VK-1-31 YK-2- JI1.1
PentrenoBckuii pazoBbiit 31 YK-2-V1 JI1.2J13.1
aHanu3 (Ka4eCTBEHHBIN 1 YK-2-B1 OIIK- 2132
KOJITYECTBEHHBIH) C 1-31 OIIK-1-
npumerenuemM [10. /Cp/ VY1 OIIK-2-31

OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 TIK-2-31
[IK-2-Y1 IIK-3
-31 [IK-3-V1
IK-3-B1

4.4 [ToaroToBka K 3aHATHSAM I10 6 VK-1-31 YK-2- JI1.1
pasnery POA /Cp/ 31 VK-2-V1 JI1.2J13.1

YK-2-B1 OIIK- 23
1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 TIK-2-31
[K-2-Y1 IIK-3
-31 IIK-3-V1
IK-3-B1
Pazgen S. IIpumenenue
3J1eKTPOHHOI
MMKPOCKONUHM I
HCCJIeIOBAHUSA
OnomartepuajioB

5.1 [Mpumenenue 8 VYK-1-31 YK-2- | JI1.1 JI1.1
MPOCBEYHBAIOIICH 31 YK-2-V1 JI1.2J12.1J13.
3JIEKTPOHHOM MUKPOCKOIIUN YK-2-B1 OIIK- 1
JUISL aHaJTU3a 1-31 OIIK-1- | 212233 54
6uomarepuanos. /IIp/ VY1 OIIK-2-31

OIIK-2-Y1
OIIK-2-B1 IIK-
1-31 TIK-1-VY1
[IK-1-B1 IIK-2
-31 IIK-2-V1
TK-3-31 TIK-3-

V1IIK-3-Bl




52

OcobeHHOCTH TOATOTOBKA
00pa3sIoB IS HCCIICTOBAHHS
B PacTpOBOM 3JIEKTPOHHOMH
MHUKPOCKOIIUU
6uomarepuanos. /IIp/

YK-1-31 YK-2-
31 VK-2-V1
VK-2-B1 OIIK-
1-31 OIIK-1-
VY1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1IIK-1-Bl1
I1K-2-31 TIK-2-
V1 IIK-3-31
IK-3-V1 IIK-3
-B1

JI1.1J11.1

JI1.2J12.1

J12.2]13.1
010223354

53

[Ipumenenue pacTpoBoit
3JIEKTPOHHON MHUKPOCKOIIMU
JUIs aHAIU3a
6uomarepuanos. /[Ip/

VK-1-31 YVK-2-
31 VK-2-V1
VK-2-B1 OIIK-
1-31 OIIK-1-
V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-31 [IK-1-V1
[IK-1-B1 TIK-2
-31 IIK-2-V1
[IK-3-31 IIK-3-
V1IIK-3-Bl

JI1.1J11.1

JI1.2J12.1

JI2.2J13.1
010323334

54

IToAroToBKa K MPaKTHYECKUM
1 1a0OPaTOPHBIM 3aHATHIM
no I[1OM u POM /Cp/

VK-1-31 VK-2-
31 VK-2-V1
VYK-2-B1 OIIK-
1-31 OIIK-1-

JI1.1 J11.1

JI1.2J12.1

J12.2]13.1
94

V1 OIIK-2-31
OIIK-2-Y1
OIIK-2-B1 IIK-
1-V1 IIK-2-31
[IK-2-V1 IIK-3
-31 TIK-3-V1
I1K-3-B1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJbHas padoTa, TecT, KOJUIOKBHMYM, 3K3aMeH M T.IT), BONPOCHI s

CaMOCTOSITEJIbHOM MOJArOTOBKH

Kon
KM

KonTtponsnoe
MEpOIpUITUE

IIpoBepsiemble
WH/IUKaTOPBI
KOMITETCHLIMH

Bonpocs! 115 noaroroBku

KM1

DK3ameH

TIK-1-31;1TK-1-
V1;TIK-1-B1;TTK-2-
31:1K-2-V 1;[1K-2-
B1;ITK-3-31;T1K-3-
V1;TIK-3-B1;0I1K-2
-31;011K-2-Y 1;0ITK
2-B1;0IK-1-31

Pentrenosckuil quppaxromerp. Onruueckast cxema. JlJoCTOMHCTBA U
HEZOCTAaTKN TU()PAKTOMETPHYECKOTO METO/Ia PErCTPaLiy

T paKIMOHHON Kap-THHEL. BHIer 00pas3moB i aHammsa.
Omnpenenure pa3mep Hanouactul Ni B mopomike; aNi = 3,52 A,
Wznyaenne Cu , nunus (311). UactpymeHnTanbHoe ymupenue b = 0,23
rpaj., odiiee, HcrpaBieHHoe Ha ayonet, B = 0,46 rpaa. [Tpodumu
JIMHUH Ha AU paKTorpaMMe yIOBIETBOPHTEIHHO AIIPOKCHMHPYIOTCS
¢ynximeit [aycca (B2=b2+beta2). Mukponehopmarmeil pemerxu
npeHeopeyb.

Onruyeckas cxema IIPOCBEYUBAIOIIETO IEKTPOHHOTO MUKPOCKOTIA.
OCHOB-HBIE XapaKTEPHUCTHKA MUKPOCKOTIOB (pa3peleHune, TIryOnHa
peskocTH, 1oe 3peHus u mp.). Ilonroroska o6pasios. JlocTOMHCTBA U
HEJOCTATKU NPH UCCIIEA0BAaHNHM HAHOMATEPHUAJIOB.

CMonenumpyiite qudpakrorpaMmmy mojJukpucramnaeckoro alpha-Fe,
cHATYIO ¢ ucnons3oBanrneM FeKa-nznydenns. Cunraiite, 4To 1151 Bcex
otpaxenui [F/Vsu|2=60.

IMpumenenne merona Pureensaa it ¢pazoBoro aHanmm3a v ONpeeNeHUs
MapaMeTpoB TOHKOIM KPUCTAJUIMUECKON CTPYKTYypbl. Ompenenenue pas-
Mepa CTPYKTYPHBIX 2JIEMEHTOB B HAHOMAaTepuaax, UHTepBall
JIONMYCTUMBIX 3HAUEHHI.

Br1Opats MeTox aHanm3a pasmMepa 1 MOp(HOJIOTHH YaCTHI] ITOPOIIKa, ec-
JIM UX TIPEAToaraeMslil pasmep: a) ~1 aM; 0) 10-50 HM; B) 1- 5 MiM.
Jlns BEIOpaHHOTO METO/1a JaTh 0OOCHOBAaHME U KPATKO OMMCATh YCIOBHS




SKCIICPUMEHTA.

Paccesinue nneansHbIM (Oe3aeekTHbIM) KprcTauioM. Y ciosus Jlays.
Ypasuenue Bynsda-bparra.

CmMmozenupyiite 1u(paKTorpaMMy CMECH HAHOKPHUCTAIIHIECKUX (ha3
40 06.% W u 60 06. % V, cuaryto ¢ ucnonb3oBanueM CrKa-
u3nydenus. CunTaiite, 4To JUIS BCEX OTPaXKEHHH MepBoi (asbl
|F/Vs14|2=600, ms BTopoit — 50.

IIpuMeHeHne IPOCBEUUBAIOILEH NEKTPOHHON MUKPOCKOIIMH AJISL
aHanM3a HaHoMaTepuanoB. OCHOBHBIE 3aJaun MeToa. [ToaroroBka
00pasios.

Omnpexpenute pazmep HaHOYACTHUI] Au mopomke; aAu = 4,08 A.
Mznyaenune Cu-Ka, lambda = 1,54 , nunus (311). MucTpymeHTanbsHOE
ympenue b = 0,21 rpan., obriee, ucnpasieHHoe Ha ayosner, B = 0,42
rpan. I[Ipodnmm muHMN Ha U paKTOrpaMMe yIOBICTBOPHTEIHHO
anmnpokcumupyrotes dyakmueit Iaycca (B2=b2-+beta2).
Muxkpozedopmanneii permerky npeHedpeys.

OnTHyeckasi cxeMa POCBEUUBAIOIIEr0 JEKTPOHHOIO MUKPOCKOIIA.
OCHOBHBIE XapaKTePUCTHKH MUKPOCKOIIOB (pa3pelieHne, ImyornHa
peskocTH, none 3peHus u mp.). Ilonroroska o6pasios. JlocTOMHCTBA U
HEJOCTATKU MPH UCCIIEA0BAHNHM HAHOMATEPHUAJIOB.

Paccesane xpuctamia ¢ nedekramu. Mozens cyocTpykTypsl. Biansaue
nedexros u qucnepcHoctr OKP Ha mupuHy u npoduis
PEHTTEHOBCKHUX JTHHHH. (

JudpaTorpaMMbl HAHOKPHCTAILTYECKOTO TIopomika Ni CHATHI ¢ CIIONb
-30BanueM FeKa- u CuKa- uznyuenuil. B ueM 0OCHOBHBIE OTIIMYMSI 9TUX
nudpakrorpamMm?

ITpumeHeHNe MPOCBEYMBAIOIIEN TEKTPOHHON MUKPOCKOIIHH IS
aHanu3a HaHoMaTepuanos. OcHOBHBIE 3afauu MeTozAa. IloaroroBka
00pa3roB. Buasl KOHTpacTa H300paKeHUsL.

OnumuTe anropuT™ aHaIKu3a YIIUPeHus TMHUHA MeToaoM DoiirT-
aTIMpPOKCUMAITNH (KaK IPOBECTH SKCIIEPHMEHT, 9TO IPONU3BECTH C 3a(HK
-CHPOBAHHBIMH JINHUSAMH, KaKyl0 CHCTEMY YpaBHEHHUH pemars?).
IIpumenenne pacTpoBOil 31EKTPOHHOW MUKPOCKOIIMY JJIs aHAJIN3a
HaHOMAaTepuaoB. JIOCTOMHCTBA M HEOCTATKU MeTo1a. OCHOBHBIE
Xapak-TePUCTHKA MUKPOCKOTIOB. [ToaroToBka 06pasmnos.
HaHOKpHCTAIIUTEL B HCCIIETYEMOM MaTepualie UMEIOT aHU30TPOIHYIO
¢dopmy. Kakum 00pa3om MOKHO U3YUHUTh yKa3aHHYIO aHH30TPOIHUIO?
OnTHyeckasi cCXeMa pacTpOBOIO AJIEKTPOHHOI0 MUKpockora. OCHOBHBIE
XapaKTePUCTHKH COBPEMEHHBIX PaCTPOBBIX IEKTPOHHBIX
MUKpockoroB. IToaroroBka o0pa3sios. Buabl koHTpacTa.

[Ipumenenne meton PutBenbaa qyisi TOHKOM KPUCTAIIMYECKON CTPYKTY-
pBl HAaHOMAaTepuaoB. JIOCTOMHCTBA U HEIOCTATKU.

PentreHoBckuil kauecTBeHHBIH (ha30BBIi, BKIIIOUAS aHAIH3
HaHOMaTepua-10B. PU3NYeCKue OCHOBBL. DTallbl aHAIH3A.
UyBCTBUTENBHOCTD aHAJIU3A.

YyBCTBUTETBHOCTH PEHTTEHOBCKOTO KaUECTBEHHOTO (ha30BOT0 aHAIM3a
DaxTo-pbl, 3aTPYAHSIIOIME KAUeCTBEHHBIN (a30BbIi aHATIH3.

5.2. Ilepeuenb paGoT, BHINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBas padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
paboThI

HasBanue
padoThI

[IpoBepsiembie
WHIUKATOPBI
KOMITETEHIU I

Coneprxanue paboTsI

Pl

HcTounuku u
JIETEKTOPbI
PEHTTEHOBCKOTO
W3TYYCHHUS.
CHHXpPOTPOHHOE
W3TyYeHHE U Ja3ephl
Ha CBOOOIHBIX
JJIEKTPOHAX.
BzanmoperictBue
H3ITyICHHUS C
BEILIECTBOM, 3aKOH
ociabeHus.

OIIK-2-31;0I1K-1-
31

M CcTOYHUKY M AETEKTOPBI PEHTTEHOBCKOTO H3TydeHnsl. CHHXpPOTPOHHOE
U3ITydeHHE 1 JIa3epbl Ha CBOOOTHBIX dIIEKTpoHaX. B3anmopeticTue
M3JIy4eHUs C BELIECTBOM, 3aKOH OCIIA0JICHHSL.

P2

PentreHosckas
OITHKA.

OIIK-2-31;0I1K-1-
31;YK-1-31;I1K-3-
31

IIpuMeHeHnEe PEHTIEHOBCKUX ONTUYECKUX YCTPOMCTB ISt
(hopMupOBaHUS 33JaHHBIX [TAPaMETPOB ITyUKa.




P3

Kpucrannorpadus
OHOMOJICKYIT U
0eIKOB.

ITK-2-31;11K-3-31

OcHOBBI KpucTaiorpaguu, 0cOOEHHOCTH KPUCTAILIOrpaduu
OHOMOJIEKYJT U OEJTKOB

P4

PentrenoBckas
MHKpOTOMOTpadus u
nTUXOrpadus

OIIK-2-31;I1K-1-
31;I1K-3-31;T1K-3-
B1

Bo3MokHOCTH peHTreHOBCKass MEUKpoToMorpaduu u nTuxorpadum

P5

Paccesnue
njcaTbHbIM
(6e3nedexTHbIM)
KPUCTAJLIOM.
Ycnosus Jlays.
Metons PCA.
Paccesinue
KpUCTaJIa ¢
nedexramu. Moens
CYOCTPYKTYPHIL.
Bnusiue nedexros
U IUCIIEPCHOCTHU
OKP na mupuny u
npodpuib
PEHTI€HOBCKHX
JIMHAHN.

IK-1-31;1IK-1-
VIL;IIK-1-B1

Paccesnne nneansHbM (Oe3nedekTHRIM) KprcTauioM. Y cioBust Jlayn.
Mertonsr PCA. Paccesaue kpuctamia ¢ aedexramu. Mojens
cyocTpykrypsl. Bimsuue nedexros u gucnepcaoct OKP Ha mmmpuny n
npo¢ b PEHTT€HOBCKUX JIMHUM.

P6

OcHOBHBIE
XapaKTePUCTHKA
npobus
PEHTTeHOBCKOM
JIUHAH.
NHTeHcuBHOCTH
OTPAKEHUM.
Bnusane gona Ha
TOYHOCTH U3MEPEHHSI
B TU(PAKTOMETPHH.
MeTobl CHYDKEHHS
ypoBHS (hoHa
(MOHOXpOMaTH3AIHS

).

IK-2-31;I1K-2-
BL;IIK-2-V1

OCHOBHBIE XapaKTePUCTHKH MPO(UIST pEeHTTCHOBCKOH JIMHUH.
WHTeHCcHBHOCTE OTpakeHuil. Biusaue GoHa Ha TOUHOCTH U3MEPEHUS B
JudpaxkromeTpun. MeTo bl CHUXKEHUs ypoBHs (hoHa
(MOHOXpOMATH3AITHA).

P7

Teopernueckuii
pacuer
TUppaKTOrpaMm.
Br16op ycnoBuii
CHEMKH

IK-2-BI;IIK-3-
31;I1K-3-Y1

Teopetrueckuii pacuer audpaxrorpamm. Beibop ycioBuit cheMKH

P8

Peanmu3zanus merona
Jlays most
OTpeACTICHUS
OPUEHTUPOBKU
MOHOKpHCTAIJIA.

I1K-3-Bl1

Peanuzanus merona Jlays niist onpeneneHus OpUeHTUPOBKU
MOHOKpHCTAJLIA.

P9

MaioyrioBoe
paccesiHUe
PEHTTEHOBCKHIX
JTydent i
HCCIICIOBAHUS
0enKoB U
OMOMOJICKYIT.

OIIK-2-31;0I1K-1-
31

MarnoyrinoBoe paccessHHe PeHTTEHOBCKHX JIydei JUIs HCCIICIOBAaHHS
0eTIKOB ¥ OMOMOJIEKYIL.

P10

AHanu3 CTpyKTyphl
HaHOMAaTepHaJIOB 110
HUHTETPabHON
LIMpUHE
PEHTTeHOBCKOM
JIUHUM (METO]T
«KJTACCUYECKON»
ATIMPOKCHMAITIH)

OIIK-2-31;0I1K-1-
31;YK-2-31

AHanu3 CTpyKTypbl HAHOMATEpUAIOB [0 UHTErPAIbHOM IIUPUHE
PEHTTEHOBCKOH TMHUN (METOJ] «KIACCHYECKOI» alIPOKCHMAIINH)




P11

Ananus
CYyOCTPYKTYPBI
HaHOMAaTEpHAJIOB 110
MpOGUITIO ABYX
nmuuuit (CATTPJT).
Ananu3
CYOCTPYKTYpHI
HaHOMAaTepHaIoB
meroaom Dourt-
anTpPOKCUMAIIIH

OIIK-2-31;0I1K-1-
31;YK-2-31;VK-2-
Bl

AHanu3z cyOoCTpyKTYpbl HAHOMATEPUAIIOB 10 MPOQUIIIO ABYX JTUHHMA
(CAITPJI). AHanmu3 cyOCTpYKTYypbl HAHOMATEpHAIOB MeTO10M DOKTT-
aTnTPOKCUMAITIH

P12

AHanu3 napaMeTpoB
CYOCTPYKTYpHI IO
HUHTETPabHON
LIMPHUHE 2-X JIMHUH.

TIK-1-31;[1K-3-
31;IK-3-Y1

AHanM3 apaMeTpoB CYOCTPYKTYPHI TI0 HHTETPAITBHON IUPHHE 2-X
JIMHUMN.

P13

Ananu3s napameTpoB
CYOCTPYKTYpHI
merogoM ["ATTPJI
(Doiirt-
ATMPOKCHMAIINHN).

TIK-1-Y 1;1IK-1-
BI;[TK-2-31

AHanu3 mapameTpoB cyocTpykrypsl MmetogoM [I'AITPJI (doiirt-
ATMPOKCUMAITIHN).

P14

CTpyKTypHBIH
aHanu3 OHOMOJIEKY

1 OEJIKOB

IK-2-Y 1;I1K-2-
BIL;IIK-3-31

CTpyKTypHBII aHaH3 OMOMOJIEKYT U OEIKOB

P15

Pentrenosckuit
(a30BbIi aHATN3
(KaueCTBEHHBIN U
KOJIMYECTBEHHBIN) C
npumMenenuem I[10

IK-3-Y1;I1K-3-B1

PentrenoBckuii Gpa3oBblii aHaMM3 (KaUeCTBEHHBIN W KOJTHMYCCTBECHHBIH) C
npumMenenueM I10

P16

KauecTBeHHBIN U
KOJIMYECTBECHHBIN
(hazoBbIif aHAIK3 C
HCIO0JIb30BaHUEM
nporpamMm PHAN u
PHAN% (PDXL).

IK-2-31;I1K-2-
Y1;IIK-3-31

KadecTBeHHBIH 1 KONMMYECTBEHHEBIH (pa30BbIi aHANIN3 C UCTIOIH30BaHHEM
nporpamm PHAN u PHANY% (PDXL).

P17

[Ipumenenue
IIPOCBEYMBAIOLIEH
3JIEKTPOHHOU
MUKPOCKOIIUY JUIS
aHanm3a
OromaTepuanoB

OIIK-1-Y1;0IIK-1-
31;YK-1-31;I1K-2-
31;I1K-3-31

HpI/IMeHCHI/IC HpOCBC‘lI/IBaIOH.Ief;I 3J'IeKI‘pOHHOﬁ MHKPOCKOIINU JJI
aHalin3a 6I/IOMaTepI/IaJ'IOB

P18

OcobeHHOCTH
HOJTOTOBKA
00pasioB s
HCCIICTOBAHUA
B PacTpOBOM’
JJIEKTPOHHOU
MHKpPOCKOITUH
OromaTepHaoB

IK-3-31;I1K-2-
Y1;IIK-2-31;T1K-1-
31;YK-1-V1

OCOOEHHOCTH MOATOTOBKA 00PA3IOB ISl HCCIICIOBAHHUS
B PacTPOBOH 3JIEKTPOHHOM MUKPOCKOITUH OHOMAaTepranoB

P19

ITpumenenue
pacTpoBoit
3JIEKTPOHHOMN
MUKPOCKOIIUY JUIS
aHanm3a
OuoMaTepuaioB

IK-1-31;I1K-3-
BIL;IIK-3-31

IIpuMeHeHue pacTpoBOH AIIEKTPOHHON MUKPOCKOIUY [l aHAJIN3a
O6uomarepuanoB

5.3. OueHo4HbIe MaTePUAJIbI, HCIOJIb3yeMble /ISl IK3aMeHa (onucanue OUJIeToB, TECTOB U T.IL.)

B pamkax Kypca npeIycMOTPEH IK3aMeH.
DK3aMEHAIMOHHBIN OWIIET COCTOMT M3 2-X TEOPETUIESCKIX BOMIPOCOB U 331auu. [IpuMep 3K3aMeHaIlMOHHOTO OnieTa MPUBEICH B

TIPUIOKCHUU.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

[Ikana oreHWBaHMS 3HAHUH 00YJAIOUINXCS HA dK3aMeHe:
O1eHKa «OTIIMYHOY - 00yJaroluiics NoKa3bIBaeT IMyOOKHe, HCUEPIIbIBAIOLINE 3HAHHUS B 00beMe MPOIIEHHON POrpaMMBl,
YBEpEHHO JCWCTBYET 10 MPUMEHEHHIO ITOTY4YEeHHBIX 3HAaHUI Ha IIPAKTUKE, TPAMOTHO U JIOTUYECKU CTPOMHO M3JIaraeT Matepuai npu
oTBeTe, yMeeT (opMyIHpOBaTh BEIBOABI H3 U3JI0KEHHOTO TEOPETUIECKOTO MaTeprala, 3HAET JOMOTHUTENFHO PEKOMEHIOBAHHYIO

JIUTEPATYPY.

O1eHKa «XOpOIIOY» - 00yJarONIMIiCs TOKa3bIBAET TBEP/IbIC M JOCTATOUHO MOJIHBIC 3HAHHSA B 00beMe PO ICHHON ITPOrpaMMBl,
JIOTyCKaeT He3HAYUTEIIbHBIC OIIHOKH P OCBEIICHNH 33aaHHBIX BOIIPOCOB, TPAaBIIBHO JEHCTBYET 0 MPUMEHEHUIO 3HAHUH Ha
MpaKTUKE, YeTKO U3J1araeT MaTepHall
O1eHKa «yI0BIETBOPUTEILHOY - 00OyJarommuiics MoKka3bIBaeT 3HaHUS B 00beMe NMPOHIEHHOMN MPOrpaMMBbl, OTBETHI U3/1araeT XOTS U C
OITMOKaMH, HO YBEPEHHO HCIPABIIIEMBIME MOCIIE JOIIOJHUTEIBHBIX M HABOISAIINX BOIIPOCOB, IIPABIIBHO JEHCTBYET IO
MPUMEHEHHIO 3HAaHMH Ha MIPaKTHKE;
O1eHKa «HEYyJOBIETBOPUTEIBHOY - 00YJAIOLIHIACS AOMYCKaeT IpyOble OINOKK B OTBETE, HE IOHUMAET CYIIIHOCTH U3JIaraeMoro
BOIIPOCA, HE yMEET NPUMEHSTh 3HaHHs Ha MPAKTUKE, 1a€T HEMOIHbIE OTBETHI HA JONONHUTENbHBIE U HABOAAIINE BOIIPOCHI.
OreHKa «He SIBKa» — 00YJaIOIUICS Ha 9K3aMeH HE SIBUJICS.

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYHEHHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTENU 3arnaBue Bubanoreka W3naTenbcTBO, rox
JI1.1 |IlanoBaT. B. CoBpeMeHHBIC METOIBI OnexrpoHHas 6ubIMoTEKA Omck: OMckuid
HCCIICIOBAHUS BEILECTRA: rOCyIapCTBCHHBIH
AIIEKTPOHHAS U ONITHYEeCKast yHuBepcuteT uM. ©.M.
MEKPOCKOITHS: ydeOHOe JHocroesckoro, 2016
nocobue
JI1.2 |Topenux C. C., Pentrenorpaduueckuii u DnexrpoHHas OUOIUOTEKA M.: U3a-Bo MUCuC, 2002
Ckakos 10O. A., AJIEKTPOHHO-ONITHYECKUNA
Pacropryes JI. H. aHanm3: yae0. mocodue s
BY30B
6.1.2. lono/THUTeILHAS JINTepaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka WznarenscTBo, o
JI2.1 |Knapk 3. P., MUKpOCKOITUYECKHE METO/IbI DneKTpoHHAas OUOIHOTEKA Mockgsa: PUI] Texuocdepa,
D6epxapnar K. H., WCCIIEIOBAaHMS MaTEPUAJIOB: 2007
Baxenos C. JL. MOHOTpadus
JI12.2 | Jomxkun K. . PacrpoBas snekrpoHHas DneKTpoHHAas OUOIHOTEKA Mocksa: Jlaboparopust 3HaHUH,
MUKPOCKOIIUS JUIs 2017
HAHOTEXHOJIOTHI: METOBI U
MpUMEHEHHEe: MOHOTpadust
JI2.3 | Ymanckuii {. C., Kpucrannorpadus, bubmroreka MUCuC M.: Meramnyprus, 1982
Ckaxos 10. A, peHTreHorpadus u
NBanoB A. H., 3JIEKTPOHHAsI MUKPOCKOIIHS:
Pacropryes JI. H. Y4eOHUK 17151 BY30B
6.1.3. MeTroauyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3araBue Bubanoreka W3naTenbcTBO, TOx
JI3.1 |BexunoBal'. B., JudpakunoHHbIE U DnexrpoHHas ONOINOTEKA M.: [MUCuC], 2009
Wsanos A. H., MHUKPOCKOIINYECKUE METO/BI U
Sroaxun FO. 1. MPUOOPHI IS aHATTH3a
HAHOYACTHII U
HaHOMAaTEpUaJIOB: yueo.
nocoOwue [UIs CTY/. BY30B,
00y4. 1o Hamp. 'Mertamtyprus’'
6.2. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
91 | The Cambridge Structural Database (CSD) https://www.ccdc.cam.ac.uk/solutions/csd-system/components/csd/
32 | Springermaterials https://materials.springer.com/
73 |nternational Centre for Diffraction Datahttp: //fwww.icdd.com/
4 Hay4Has snekTpoHHas OMOIHOTEKA eLIBRARY http://elibrary.ru/

6.3 IlepeueHb MPOrpaMMHOIO odecnedeHust




1.1 |ESET NOD32 Antivirus
I1.2 | Win Pro 10 32-bit/64-bit
I1.3 | Microsoft Office
1.4 |[LMS Canvas
1.5 |MS Teams
06 JInnensuu ITO Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
: PerUsr
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
H.1 |IlonHOTEKCTOBBIE POCCUICKME HAYYHBIE )KypHAJIbl U CTaTbU:
N.2 |— Hayunas snexrponnas 6ubmmorexa eLIBRARY https://elibrary.ru/
N.3 |— IHomHOTEKCTOBBIE AEI0BbIC MyOIHUKAIIMKA HH()OPMATeHTCTB M Ipecchl Mo 53 otpacisiM https://polpred.com/news
N.4 |HNrOcTpanHbIe 6a3b! maHHEIX (HocTyn ¢ IP anpecos MU CuC):
N.5 |— aHaimThueckas 0a3a (nHAekchl utupoBanus) Web of Science https://apps.webofknowledge.com
N.6 |— ananutuueckas 0aza (MHAEKCH HUTUPOBaHuUs) Scopus https://www.scopus.com/
N.7 |— Haykomerpuueckas cuctema InCites https://apps.webofknowledge.com
N.8 |— HayuHbIe )XypHaJbl u3natenscTBa Elsevier https://www.sciencedirect.com/
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. Hasuauenune OcHariexnne
b-413 VY4eOHast aynuTopus TPOEKTOp; MYJIbTUMEIUIHAS JIOCKa; MapKepHas [JOcCKa,
JIOKyMEHT-KaMepa; KOMIIBIOTEP MpernoiaBaTens;
KOMIBIOTEPHBI ~ KIacc Ha 14 KOMIBIOTEPOB, MaKeT
THIEeH3NOHHBIX TporpamMMm MS Office, xomrurexr ydeOHOI
MeOerH
b-413 VY4ueOHast aymuTopus MPOEKTOp; MYJIbTHUMEIMIHAS JIOCKa; MapKepHas JOcCKa,
JIOKyMEHT-KaMepa; KOMIIBIOTEP MPEMoIaBaTes;
KOMITBIOTEpHBIA ~ KIacc Ha 14  KOMIBIOTEPOB, TaKeT
JIUIIEH3UOHHBIX mporpamM MS Office, xommiekr y4eOHO
Mebenmn
UnransHbIiA 3aI1 KOMIUICKT y4eOHO# MeOenu Ha 55 MecT uis oOydaromuxcs,
3JIEKTPOHHBIX PECYPCOB 50 IIK c¢ pocrymom k MUHTC «Uurepuery, 2UOC
YHUBEpCHUTETa 4Yepe3 JIMYHbIM KaOuHeT Ha ruiatdopme LMS
Canvas, JuneH3noHHble mporpammbel MS  Office, MS
Teams, ESET Antivirus.

8. METOANYECKHE YKA3AHUSA 1JISA OBYYAIOIIUXCA

IMTpn n3ygennn xypea "/IudpakimoHHBIe 1 MUKPOCKOTIMIECKHE METOIBI HCCIIeJOBaHMs " O0JIBIIIOE BHUMAHHE CIEAYeT yACIUTh
CaMOCTOSITEIbHON paboTe ¢ ydeOHNKaMH, CIIPABOYHOM INTEPATYPOH U TEKYIIIMH ITyOIHKAIUSIMA B BEAYIIUX POCCHUCKAX U
3apy0eKHBIX XKypHaNax Mo pacCMaTpUBaEMBbIM TeMaM Kypca. bonbliryio uacTs BOpOCOB, BO3HUKAIOMIKX B IIpOIIecce
CaMOCTOSTEIIBHOMN ITOJITOTOBKH, PEKOMEH/YEeTCSI BEIHOCHTS JUIST 00CY)KICHUS Ha MPAKTHYSCKUX 3aHATHAX U1 HAaHOOJIee MOJHOTO
TOHMMAaHHS COBPEMEHHBIX IH(PAKINOHHBIX I MHUKPOCKOITIYECKIX METOJIOB.

OO0y4eHne MPOBOAUTCA B OAUH CEMECTpP U OPTaHU3YeTCs B COOTBETCTBUU C HACTOsIIEH porpammoil. CamocTosTenbHas paboTa
CTYIEHTOB OCYLIECTBISETCA M KOHTPOIUPYETCS C TIOMOILBIO:

— BOMPOCOB Il CAMOKOHTPOJIA,

— TpeX JIOMAIlIHUX 3aJIlaHuil.

Ilepen HauanoM 3aHATHIA CTYAEHTHI MOTYJalOT HA TEKyIIUil ceMecTp KaJdeHAapHbIH I1aH MPOBEACHHS IPAKTHUECKUX U
Nab0PaTOPHBIX 3aHATHH, TpaHK BBIIAYN U CAYH JOMAIIHUX 3aJaHUH.

Ji yCIIeIHOro OCBOEHUS U3Y4aeMOM JUCLUILINHBL AT CTYAEHTOB OPraHU3YIOTCS €KEHECIbHbBIE KOHCYJIbTAllUU MIPENoiaBaTenei
B KOMITBIOTEPHOM KI1acce.

Jlnst npoBeieHnst 1ab0paTOPHBIX paboOT UCHONB3yeTcsl Y 4eOHbIH KOMILIEKC 110 CTPYKTYPHOH AMarHOCTHKE U MaTepHAJIOBEUECKOM
IKCHEPTH3E HEOPTaHHIECKUX MAaTEPHAIOB METOIaMH PEHTTEHOBCKOHM MH(PAKINHU 1 3JIEKTPOHHOW MUKPOCKOIIMH. A Tak e Habop
JIEMOHCTPAIMOHHBIX MOJIeTeH KPUCTAIHIECKAX PEIICTOK.




