MHUHUCTEPCTBO OBPA3OBAHUSI 1 HAVKH
POCCUHUCKOHN ®EJEPALIUU

DenepalibHOE TOCY IapCTBEHHOE OIOIKETHOE
00pasoBarebHOE yupesxeHHe BBICIIEro 06pa3oBaHus
«BOpOHEKCKUI roCy 1apCTBEHHBIH TeXHHUECKHH YHUBEPCHTETY

YTBEP)K,ZEAIO
Jexan (paKyJILTeTa pa,ane‘feXHHKu n aneKTpOHHKH

7, / \bndSA HﬁG@ﬁBCHH /
noonz/ é S\ H.0/ -Gbcm;lnm

« 30 ) Fyym IO /f

//

PABOYAS NTIPOI'PAMMA

«CTpYKTYPHBIE METOJIbl UCCJICIOBAHUSIY

HanpasJiienne noaroroBk (creunanbHocts) 16.03.01 — Texnuueckas dhusuka

KOO U HAUMEHOBAHUE HanpaeaeHus NOJ2OMOBKU/ CheyuaibHoCmu

Ipoduis (cnietmanuzanus) _Pusnyeckas 31eKTPOHUKA

HA3BaHUE NPOGHUIS NPOPAMMbI

Kpanudpukauus BbIyCKHHKA _0aKajgaBp

®opma obyuenust Ouynas

Cpox oOyuenusi__4 roja

Qunas/ouno-3aounas/3a0unas (npu naauyuu)

I'ox nauvaja moarorosku 2017 r.

ABTOp(bI) IPOTrpaMMBbI A.B. KocTioyeHko

QOAACHOCHTL U NOONUCH

3aBejyromui kadepon

/%
@uU3MKHU TBEPJOrO Teja ?‘Z 10.E.Kanunun
Hawmenosanue kageopel, pearusyiowels QucyunIuHy -

Pyxosomutens OITOII JL.W. fIHuyenko

noonucsL 4

Bopounex 2017



1. HEJINM U BAJAYN JTUCIHUTIIJINHBI

1.1. Henau aucumMmuinHbl — GOpMUPOBaHHUE y 00ydaeMbIX 3HAHUN U HABBIKOB B
00J1aCTH aHaJIU3a CTPYKTYPbI U CyOCTPYKTYpPbl KOHACHCUPOBAHHBIX TBEPBIX TEI

1.2. 3apaum ocBOECHUSI JUCHUNIMHBI

dopMUpOBaHUE Yy CTYACHTOB 3HAHUW O MPUHUUIHUAIBHBIX OCHOBAaX U
BO3MOXHOCTSIX COBPEMEHHBIX METOJIOB HCCIIEJOBAaHUSl CTPYKTYpbl MAaTE€pUasOB;
O3HAKOMJIEHHE C alnapaTypHbIM OCHAIIEHUEM METOJIOB HCCIIEIOBAaHUS MaTEpHUAJIOB;
(dopMHUpOBaHUE MPAKTUUECKUX HABBIKOB MO HCCIIEIOBAHUIO CTPYKTYpbl MaTepUalOB;
OCBOCHHME pACUYETHBIX METOJMK, HCIHOJB3YEeMbIX g o00paboTKM M aHaiu3a
AKCIIEPUMEHTATBHBIX JAHHBIX UCCIIEIOBAHMS MaTepUaJIOB.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII
Hucuunnuaa  «CTpyKTYypHbBIE  METOAbl  UCCIEIOBAaHUS»  OTHOCUTCA K
JTUCHUIUIMHAM BapUATUBHOM YacTH (IUCIUIUIMHA 110 BIOOPY) Osoka B1.

3. HEPEYEHD IVIAHUPYEMBIX PE3YJIbTATOB OBYUYEHMUA 11O
JANCHUTIJIMHE

[Ipouecc wuzydenus aucuUIUIMHBL «CTPYKTYpHBIE METOJABI HCCIEIOBAHUS
HanpaBJIeH Ha (POPMUPOBAHUE CIIETYIONIMX KOMIETSHIIH:

OIIK-3 - cHmocoOHOCTBIO K TEOPETHYECKMM M JKCIEPUMEHTAIbHBIM
UCCIIEIOBaHUAM B U30paHHOM 007acTM TEXHUYECKOW (PHU3MKH, TOTOBHOCTHIO
YUUTHIBATh COBPEMEHHBIE TEHICHIIMU Pa3BUTHS TEXHUYECKOW (U3MKH B CBOEH
npodeccuoHaIbHOM 1eITeNbHOCTH

[IK-4 - cnocobHOCThIO TPUMEHATh 3P(PEKTUBHBIE METOJNbI HMCCIENIO0BAHUS
(U3UKO-TEXHUYECKUX OOBEKTOB, MPOLIECCOB U MATEPHUAJIOB, IPOBOAUTH CTAHIAPTHHIC
U cepTU(UKAIMOHHBIC HCIBITAHUS TEXHOJIOTHYECKUX TMPOIECCOB M HU3JAEIUNA C
MCIIOJIb30BAHNEM COBPEMEHHBIX aHAIUTUYECKUX CPEACTB TEXHUUECKOU (DU3UKH

Pe3yabTaThl 00y4yeHnsi, XapaKTepu3yolue

KomMmnerenuusa
chopMHPOBAHHOCTH KOMIIETEHIIMH

OIIK-3 3HaTh OCHOBHBIE METOJIbI TECOPETUUECKUX U
AKCIIEPUMEHTAJIbHBIX UCCIICAOBAHUN CTPYKTYPHI U
CyOCTPYKTYPBI MAaTEPHAJIOB ISl QJICKTPOHUKHU

YMETh MIPOU3BOJIUTH BEIOOP aJ€KBATHBIX METOIUK
CTPYKTYPHBIX UCIIBITAHUNA MaTEPUAIIOB ISl DJIEKTPOHUKH, B
TOM YHCJIE MIOJIyYEHHBIX B PaMKaX COBPEMEHHBIX
TEHACHINI pa3BUTHUS TEXHUUECKON (PU3UKH,
HaIIPABJIEHHBIX HA UCIIOJIb30BAaHUE
HAaHOCTPYKTYPUPOBAHHBIX U KOMITIO3UIIMOHHBIX
MaTepHaoB.

BJIaJIETh HABBIKAMM OPTraHU3AlMN, METOAUYECKOTO U
armapaTHOTrO OCHAIEHUS UCCIIEIOBATENBCKUX UCTIBITAHUI
CTPYKTYPBI U CYyOCTPYKTYPHI TBEPIOTEIHHBIX MATEPHAIIOB

I1K-4 3HATh BIUSHUE CTPYKTYPHBIX [IAPaMETPOB Ha
(GYHKIIMOHAJIbHBIE XapaKTEPUCTUKH MaTEpPHaIOB




AIEKTPOHUKH

CTPYKTYPBI

YMETHh IPOBOAUTL aHAJIN3 PE3YJIbTATOB, IMOJIYUYCHHBIX
OKCIICPUMCHTAJIbHBIMHA MCTOAAMH UCCICI0OBAHNA

MaTCpHuaJioB 3JICKTPOHUKHU

BJIQJIETh HaBBIKAMH IPOBEICHUS CTPYKTYPHBIX UCIIBITAHUN

4. OFBEM JUCHUITJIMHBI
OO6mast TpyJ0eMKOCTh TUCUUILIMHBI «CTPYKTYpHBIE METOJIbI HUCCIEIOBAHUS

cocTaBiseT b 3.e.

PaCHpeIICJICHI/Ie TPYAOCMKOCTH OUCHUILIIMHBI 11O BUAaM 3aHITUH

o4yHas popma 00y4yeHuUs

. Bcero [Cemectpsl

Bunpl yueOHOI paboThI HACOB 3
AyIuTOpHbBIE 3aHATHS (BCEro) 78 78
B Tom uncre:
Jlexkimn 48 48
ITpaktuueckue 3austus (113) 18 18
Jlaboparopusie padoTsl (JIP) 12 12
CamocTosiTesibHas paboTa 75 75
Yacel Ha KOHTPOJIb 27 27
Buibl npoMeXyTOYHOM aTTeCTallMu - IK3aMEH + +
OO61mast Tpy10€MKOCTb:
aKaJIEMUYECKHE YaChl 180 180
3a4.e]I. 5 5

5. COAEP KAHUE JUCHUITJIMHBI (MOAYJIA)
5.1 Copep:kanue pa3aesioB QUCHUIUVIMHBI U pacipeeeHue TPYA0eMKOCTH

MO0 BUJAAM 3aHATHH

o4yHasi popma 00ydeHust

Ne /1| HaumenoBanue TeMbl Coneprxanue pasjena

JIexn

ITpak |JIao0.
3aH. |3aH.

CP

Bcero

qac

1 Beenenne CtpykTypa 1 00bEKTHI U3yICHUS
JUCHUIUIMHEL [ToHATHE CTPYKTYPBI
matepuaiioB. O0IIMe XapaKTepUCTUKA
METOZOB N3YUYCHHUS, aHATIN3A U
JMAarHOCTUKHU MaTepruanoB. OCHOBHBIE
METObI UCCIIEJOBAHNS CTPYKTYPBL:
penTreHorpadus, dMeKTpoHOrpadus,
HEHUTpPOHOTpads, CKAHHPYFOIIas
MHKpOCKONUsL. I'paHuLibl
IIPUMEHUMOCTH METOJIOB.

2 |OcHoBbI mudpakuuoHHEIX |OOpaTHAS perIeTKa, CBsI3b MEXKIY
METOJOB UCCIIEIOBaHUS TIPSIMOH 1 00OpaTHON peleTKaMu.
CTPYKTYpHI MaTepranoB  |KnHemaTnueckast Teopus paccesHus,

TEOPHH paccesiHus U 00J1acTh ee
npuMeHeHus. Bextop u yron

OCHOBHBIC ITOJI0KCHUSI KUHEMATHIEeCKOM
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paccesHUs. AToMHAast GYHKIHS
paccesHus. KorepeHTHOE paccesHue
aTOMOM.

MeKIIIOCKOCTHBIE PaCCTOSIHUSL.
3anpeleHHbIe Y3761 00paTHOH
PEIIEeTKH.

Paccesinue Ha 00BbeKTax ¢
MEePUOANYECKOMN CTPYKTYpOH.
VYpasuenue mudpaxuun Jlays. Gopmyna
Byneda-bperra. [Toctpoenne DBasnba.
Mertoib! BBIBEICHHS Y3JIOB O0paTHOM
peleTky Ha cepy OTpakeHHsL.
PaccesiHie HETPUMUTHBHOM
3JIeMEHTApHOM SYEHKON, CTPYKTYpHBIHA
¢axrop. PaccesHue nonukpucramiam,
aMOp(HBIMH TeTIaMH.

PaccesiHre HaHOKPHUCTATUTUECKUMHU
matepuanamu. Dddext popmbl
KPHCTAJUIOB B PACCESHUN M3JTyYEHUSI.
JlnHamu4eckasi Teopusi pacCesiHusI.

PeHTreHoBckue METOABI
UCCIIEZIOBAHUS CTPYKTYPBI
MaTepHaJIoB

CrneKTpsl peHTT€HOBCKOTO
W3JIy4EHUs: CIUIOLIHOM CIIEKTp,
XapaKTepUCTUYECKUI CTIEKTP.
B3anmoeiicTBue pEHTTEHOBCKUX JIydel
C BELIECTBOM. JIMHENHBIN U MaCCOBBIN
k03 dunueHTH! OcnadneHus. McTuaHOe
aTOMHoOe TIorJionieHue. Paccesiaue
PEHTTEHOBCKUX JIy4eil: KOTepeHTHOE U
HekorepeHTHoe. JJudpaxuus
pEHTreHOBCKUX Jiydeld. CrmocoOs
PETUCTPAIIMH PEHTIEHOBCKOTO
U3y YCHUS.

PentrenoBckas mudpakromMeTpus
nonuKpucTauioB. KoHcTpykuus
qugpakroMeTpoB. I'eomeTprst
PEHTTEHOTPaMM M HHTCHCUBHOCTh
JpaKIMOHHBIX MAKCUMYMOB Ha
PEHTTeHOTpaMMax MOJUKPUCTAIIIOB.
WHuaumypoBaHie peHTIEHOTPaMM.
Bo3M0XHOCTH KOJTHMYECTBEHHOTO U
KayeCTBEHHOTO aHaJIH3a.
Pentrenorpaduueckuii aHaam3
YIIUPEHUsT TUPPAKIIMOHHBIX JTMHHUM.
OreHka pa3MepoB HAaHOKPHCTAJILIOB.

ManoyrnoBoe paccesiHue
PEHTTEHOBCKHX JIyuel. AHAIIU3
CTPYKTYPBI MHOTOCIIOWHBIX
MaTepHaoB.

OcHoBrl MeTofa Jlays 1 reomeTpus
nHTeP(DHEePEHIINOHHON KapTHHBL.
IIpumenenue merona Jlaya:
oTIpe/ieJIeHne OPUEHTHPOBKH
MOHOKPHCTAJIJIOB; OIPEIeICHUE
CHHTOHHH KPHUCTAIDIA; OTIPEIeIICHUE
KadecTBa Kpuctamwia. OCHOBBI METOa
BpaIlleHust MOHOKPHCTAJIA.
WunnmypoBaHne peHTreHOTpaMM
BpaleHus. ArnmapaTtypa i
TTOTy9eHUS JIay TpaMM 1
pEHTIeHOTPaMM BPAIICHHUSL.
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24

50

HpOCBe‘II/IB aromas
QJICKTPOHHAasA
MHUKPOCKOIIHU A

OcHoBHbIe ipuHIHAIE [I9M.
VY CTpoUCTBO IMEKTPOHHOTO
MHUKpOcKomna. JleeKTrl TuH3

14

20

44




MPOCBEYHUBAIOIINX ICKTPOHHBIX
MHKPOCKOIIOB: c(hepuueckas abeppars,
Xpomatrdeckast abeppariysi, T(paKivs
Ha anepType, aCTUTMATH3M.

Yupyroe paccesHue U TUQpaKIus
OBICTPBIX JICKTPOHOB Ha
KPHUCTAJUTMYECKNX OOBEKTaX.
DJEeKTPOHOTPaMMBI: TOCTPOECHHE U
UHIUIUpoBaHue. Pa3mepHslil 3¢ dekr:
BITHSIHHUE Pa3MEPOB B (YOPMEI
KPUCTAIUIOB Ha (popMYy y3J1a 00paTHOU
pemerku. J{BoitHas nmudpaxuus.
DJIEeKTPOHOTPaMMBbI CIBOHHUKOBaHHBIX
KPHCTAJUIOB.

JudpakumoHHbBI KOHTpACT
3JIEKTPOHHO-MHUKPOCKOITHYECKOTO
HU300pakeHus. AMIUTUTY IHBIH
koHTpacT. KoHTpacT n3o0pakeHus
COBEPIIEHHOT0 KPHUCTAaJLIa.
[TpuMeHeHne TEMHOIOIBHOTO aHaJn3a
Juts kpuctaa. MccnenoBanue
Je(eKTOB KPUCTAJUTMUECKOH PELIETKH.
KoHTpacT n3o0paxeHus KpucTauia ¢
nedekramu ynakoBku. KoHTpact Ha
nucnokanusax. @a3oBblil KOHTPACT.
[eproandeckue U300paKeHUS
KPHUCTAJUTMYECKON PEIIeTKH:
AJIEKTPOHHOMHKPOCKOINYECKUI Myap,
IIPsIMOE pa3pelleHue MIOCKOCTEN
pasaeneHus TEKCTyp U das.
[Ipumenenue meTona Myapa s
BBISBJICHUS IE(PEKTOB CTPYKTYPHI
KPUCTAJTINYECKON PEIIETKH.

5 PacTtpoBas anexTpoHHast OcHOBHbIC (HPHU3UICCKUE TPHHIIUIIBI
MHUKPOCKOIIHSI pacTpoBO JIEKTPOHHON MUKPOCKOIIMH.
KoHucTpykiust pactpoBoro
3JIEKTPOHHOTO MUKPOCKOIIA.
DopMHUPOBAHUH IEKTPOHHOTO 30H/A.
JleTeKTOpbl BTOPHYHBIX CUTHAJIOB. 8 2 ) 12 29
®dopmupoBaHue KoHTpacTa B POM.
[IpHHIKTBI AIEKTPOHHO-30H0BOTO
MHUKpOaHaJM3a. 3akoH Mo3u. MeTo bt
aHaJIM3a PEHTTEHOBCKOTO CIIEKTPA.
Turbl pEeHTT€HOBCKUX

MHUKPOAHAJIN3aTOPOB.
6 CkaHupyromas 30H10Bas Bo3moxxHocTH 11 0071aCTH
MMKPOCKOIUS TPYMEHEHU S CKaHUPYIOIIEH 30H10BOM

MUKpocKonmui. OCHOBHbIE TIPUHITUITBI
paboTHI M yCTPOHCTBO CKaHUPYIOMINX
30H/I0BBIX MUKPOCKOIIOB. ATOMHO- 4 2 4 10 20
CHJIOBasi MUKpOCKONMs. TyHHENIbHAS
MHUKPOCKOTIHSL.

bmirkHenonpHas onTHYECKast 30HI0BAS
MMKPOCKONUS. MarHUTHO- U
JJEKTPOCUIIOBASE MUKPOCKOTIHSL.

Hroro 48 18 | 12 | 75 | 153

5.2 Ilepeyenn 1a00paTOPHBLIX PadoT

1. Omnpenenenue (a3zoBOro cocraBa W CTPYKTYphl MaTEpHAIOB METOJIOM
PEHTTEHOBCKOW TU(PaKTOMETPHUH.

2. HccnegoBaHue KpUCTALUIMYECKON CTPYKTYpbl U (Pa30BOro cocTaBa TOHKUX




IJIEHOK METOJIOM 3JIEKTPOHOTpaduu.
3. AHanu3 MOpQOJIOTMH MOBEPXHOCTH MAaTE€pPUATIOB METOAAMHU CKAaHHUPYIOLIEH
30H10BOM MUKPOCKOIIUH.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B

COOTBCTCTBHHU C

y4eOHbIM

IIJTaHOM

OCBOCHHUC

JUCIHUITIINHBI

HE

npeaycMaTpUBaeT BBHIMIOJTHEHUE KYpPCOBOTO MpoekTa (paboThl) WM KOHTPOJBHOM

paboTHI.

7. OUEHOYHBIE MATEPHUAJIbI JIS ITPOBEJIEHUSA

IMPOMEXYTOUYHOM ATTECTAIIMY OBYYAIOIIUXCSI IO
JANCHUTIJIMHE
7.1. Onucanue nMoka3zaresjeil U KPUTepHeB OLEHUBAHUA KOMIETEHUWA Ha
Pa3JIMYHBIX 3Tanax ux popMUpoBaHUsA, ONMCAHHUE IIKAJ OLEHUBAHUS
7.1.1 dTan Tekymero KOHTPOJsi
Pe3ynpTaThl TEKyIIEro KOHTPOJISI 3HAHUM H MEKCECCMOHHOM arTecTaluu
OLIEHUBAIOTCS I10 CIAEAYIOLIEH CUCTEME:
«aTTECTOBaH»;
«HE aTTECTOBAH.

Kome- PesyabTaThl 00yueHus, KpI/lTepI/lI/l
XapaKTepu3youue ATTecTOBaH He atTecTOoBaH
TeHIus C(I)OpMP[pOBaHHOCTL KOMIICTCHIIHH OLCHUBAHUSA
OIIK-3 3HaTh OCHOBHBIE METO/IBI AxTHBHas paboTa Ha Brimonnenue pabot B | HeBbmonnenwue
TEOPETUYECKUX U MPAKTUYECKHIX CPOK, padoT B CpoK,
SKCIIEPUMEHTAIBHBIX 3aHATUAX, OTBEYACT HA | MPETyCMOTPEHHBIN B | IpeayCMOTPEHHBI
MCCJICJIOBAaHUH CTPYKTYPHI U TEOpEeTHYECKHE BONPOCHI | pabouux nmporpaMmax | i B paboumx
CyOCTPYKTYPBI MAaTEPHAIIOB LIS IporpamMmax
3JIEKTPOHUKH
YMETh IPOU3BOIUTH BEIOOP Pemenue crangapTHeix | Beimonmenne pabot B | HeBeimonnenue
METOIMKH HCIBITAaHHHA MPAKTUYECKHUX U CPOK, padoT B CPOK,
MaTepualoB IS IEKTPOHUKH, B [TEOpEeTHUECKUX 3a7ad. | MPeayCMOTPEHHBIH B | TPEeIyCMOTPEHHBI
TOM 4YHCJIe TTOTyYeHHBIX B pabounx mporpammax | i B pabounx
YCIJIOBHSIX COBPEMEHHBIX IporpamMmax
TEeH/ICHLIUI pa3BUTUS
TEXHUYECKON (PU3MKH,
HaIpaBJICHHBIX Ha UCIIOJIb30BaHHE
HaHOCTPYKTYPHPOBAHHBIX U
KOMIIO3HIIMOHHBIX MaTEPHAJIOB.
BIIQJIETh HABBIKAMH OpraHu3aIyy, |Pemenne npuknamaeix | Bemonaenne padot B | HeBeimomHenue
METOIIYECKOTO U allllapaTHOTO  [3a7ad B KOHKPETHOU CPOK, paboT B CPOK,
OCHAIIICHUS UCCIEeOBATENbCKAX  [IPEAMETHOH 00MacTu; MIPEIyCMOTPEHHBIN B | IpeayCMOTPEHHBI
HCIIBITAHUHA CTPYKTYPHI U pa3paboTka IporpaMMbl | pabounx mporpaMmax [ i B paboumx
CyOCTPYKTYPHI TBEPAOTENBHBIX  |CTPYKTYPHBIX IporpamMmax
MaTepHalIoB HCCIEN0BaHUI
MaTepuaa
[IK-4 3HATH BIHUSHUE CTPYKTYPHBIX AxTtuBHas paboTa Ha Bremonnenue pador B | HesrimonneHnue
mapaMeTpoB Ha (YHKINOHATBHEIC |IPaKTHIECKUX CPOK, paboT B CpOK,
XapaKTEePUCTHKH MAaTEPHAIIOB 3aHSATHAX, OTBEYACT HA | MPETyCMOTPEHHBIN B | IpeayCMOTPEHHBI
SIEKTPOHUKA TEOPETHUYECKIE BOTPOCH | pabounx mporpaMmMax | i B paboumx
pOrpamMMax
YMETh IPOBOJIUTH aHAJIN3 Pemenne crangapTHbIX | Beimmommerne pabot B | HeBbimomnenne




Ppe3yIbTaTOB, MOTY9IEHHBIX MPaKTHYECKUX 3a7a4 CPOK, padoT B cpoK,
METOAaMH UCCIIeJOBaHNUS MIPEIYCMOTPEHHBIN B | IPEyCMOTPEHHBI
CTPYKTYPBI pabounx mporpammax | i B pabounx
porpaMmmax
BJIaJICTh HaBbIKaMU MpoBesicHust  |Pemrenne npuknanusix | Bemmonrenue padot B | HeBbimonuenne
CTPYKTYPHBIX HCIIBITAHIH 3a/1a4 B KOHKPETHOH CPOK, paboT B CPOK,
MaTepUajoB NIEKTPOHUKU IpeMETHON 00JIacTH; | MPeIyCMOTPEHHBIN B | IpeTyCMOTPEHHBI
MIPOBEICHUE aHAIN3a pabounx mporpammax | i B pabounx
JIAHHBIX, TIOJTyYEHHBIX porpammax

0 pe3ybTaTaM
JIMarHOCTUKHU
CTPYKTYPHBIX
apaMeTpOB MaTEPHAIOB

7.1.2 ITan npoMesKyTO4YHOI0 KOHTPOJIS 3HAHUI

Pe3ynbpTaThl MPOMEXKYTOUHOTO KOHTPOJIS 3HAHMM OIIEHMBAIOTCS B 8 cemecTpe
JUIsl OYHOM POpMBI O0yUEHHUS 10 YeThIpeX0auIbHON CUCTEME:

«OTJINYHOY;

«XOpOLLO»;

«yZAOBJIETBOPUTEIILHO;

«HEYI0BJIETBOPUTEIBHOY.

K PesyabTaThl 00y4yeHus, K

oMIIe- XapakTepu3yloume HTECPUH

— c q)(]:pwpl:may}m?c“ OHEHHBEHHH OTau4HO Xopowo Yaosa. HeynosJ1.

KOMIIETEHIIUH

OIIK-3 3HAaTh OCHOBHBIE Tect Brimonuenue | Brimonnenue | Beimonnenwe | B Tecte
METO/IbI tecTta Ha 90- TecTa Ha 80- TecTa Ha 70- MEHee
TEOPETHYECKUX 100% 90% 80% 70%
AKCIIEPUMEHTATIBHBIX MpaBWIbH
HCCIIEIOBaHUM BIX
CTPYKTYpbI U OTBETOB
CYyOCTPYKTYPBI
MaTepuaoB Iist
3JIEKTPOHUKU
YMETbh POU3BOAUTh |Pelenue 3amaun [Iponemonctp | [Ipomemonctp | 3amaun He
BBIOOp aICKBATHBIX  |CTaHIAPTHBIX pEllIEHbl B | UPOBaH BEPHBIN HUpOBaH peuIieHbl
METOIUK MPaKTUYECKUX MOJIHOM XOJ pelIeHUsI | BepHBIN X01
CTPYKTYPHBIX 3aa4 obbeMe U BCEX, HO HE peleHus B
HUCHBITaHUI MOJTy4YEHbI MOJy4YeH OOJIBIITMHCTBE
MaTepHaioB IS BEpPHbIC BEPHBIN OTBET 3aja4
3JIEKTPOHUKH, B TOM OTBETHI BO BCEX 3a7a4ax
YHclie TOJIYYEHHBIX B
paMKax COBPEMEHHBIX
TEHICHIIUN Pa3BUTUS
TEXHUYCCKON (DH3HKH,
HarnpaBJICHHBIX Ha
HCIOJIb30BaHNE
HAHOCTPYKTYPHUPOBaH
HBIX U
KOMITO3UIIMOHHBIX
MaTEpHUAJIOB
BJIJIETh HABBIKAMU Pemntenne 3amgaun IIponemonctp | IlpomemoncTp | 3amaun He
OpraHu3aLuy, TPUKIAJHBIX peLIEHBl B | UPOBaH BEPHBII HUpOBaH peuIeHbl
METOIUYECKOTO U 3a/a4q B IIOJIHOM XOJl pEIIEHUsI | BEPHBIN X071
armnapaTHoro KOHKPETHOM o0beMe u BCEX, HO HE peuieHus B
OCHAIIICHUS MpEeIMETHON MOJTYYEHBI MOJIYYEH OOJIBIIIMHCTBE
HCCIIEIOBATEILCKUX |00macTu BEpHBIE BEPHBI OTBET 3a1aq
HCHBITaHUHI OTBETHI BO BCEX 3a7avax
CTPYKTYPHOH U
CyOCTpyKTYypHOI
OopraHu3aluuu




TBEPIOTEIBHBIX
MaTepHAJIOB

[K-4 3HATh BIIUSHUE Tect Brimonnenve | Boimonnenue | Boimonnenue | B tecte
CTPYKTYPHBIX tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- MeHee
mapaMeTpoB Ha 100% 90% 80% 70%
(hyHKIIMOHATTFHBIC TIPaBIIHLH
XapaKTEPUCTUKU BIX
MaTepHuayioB OTBETOB
SJIEKTPOHUKHU
YMETb IPOBOJUTH Pemenue 3amgaun [Iponemonctp | [Iponemonctp | 3agaun He
aHaJIM3 Pe3yJbTaTOB, |CTAaHAAPTHBIX pelIeHbl B | UPOBaH BEpHBIN HUpPOBaH pEIICHBI
TOJTYYEHHBIX MPaKTUYECKUX MOJIHOM XOJI pellleHusl | BEpHBIN X0/
METOAaMHU 3a1a4 o0BeMe u BCEX, HO HE pelieHust B
HccIe0BaHus MOy YEHBI MOJTy4YeH OOJIBITUHCTBE
CTPYKTYPBI BEpHBIE BEPHBI OTBET 3a1a4

OTBETHI BO BCEX 3a/1a4ax
BIIAJICTh HaBBIKAMU Pemenune 3anaun IIponemonctp | IIponemoncTp | 3agaun He
MIPOBEICHUS MIPUKITaTHBIX pelleHbl B | UpOBaH BEpHBIN HUpOBaH peuieHbl
CTPYKTYPHBIX 3a7a4 B MOJIHOM XOJI PEIIEHUSI | BEPHBINA X0
UCIIBITAHU ] KOHKPETHOM o0BeMe u BCEX, HO HE penieHust B
MaTepHuaoB MpeAMETHOM MOy YEHBI MOJTy4YeH OOJIBITUHCTBE
3JIEKTPOHUKHU obnactu BEpHBIC BEPHBI OTBET 3aaa4
OTBETHI BO BCEX 3a/1a4ax

7.2 TlpuMepHBIil NepeYyeHb OIEHOYHBIX CPeACTB (THIOBbLIE KOHTPOJIbHbIE
3aJJaHUSl WJIH MHbIE MaTepHaJibl, HEOOXOAMMBbIE JIS OUEHKU 3HAHUI, YMEHWI,
HABBIKOB M (MJIM) ONBITA IESITEJIbHOCTH)

7.2.1 TlpumepHbIii IepedyeHb 3aJaHUH ISl MOATOTOBKH K TECTUPOBAHUIO

B kaxnom Bompoce BeiOepuTe 1 BapuaHT OTBETa

1. [TopsmoK ATMHBI BOJTHBI PEHTTEHOBCKOTO M3ITyUSHHSI, TEHEPUPYEMOT0 B PEHTT€HOBCKOMH
TpyOKe mudppakTOMETpa, COCTABISAET
-108 M,

2. JInvHa BOJHBI XapaKTEPUCTUUECKOTO CIIEKTPa 3aBUCUT OT

- Benmnuunel, mojaBaeMoro Ha peHTTEHOBCKYIO TPYOKY HampsKeHUst
- Benuuunbl ToKa, MPOTEKAOIIETO Yepe3 PEHTTEHOBCKYIO TPYOKy

- [TopsinkoBoro Homepa (B Tabnuiie MeHaeneeBa) BeIECTBA aHOIA

- Bcex nepeunciieHHbIX BhIIe (pakTOpoB

3. 'eomerpus cvemku 1o bperry-bpenrano npeznonaraer

- pacroiiokeHue oopasia Ha OKpY>KHOCTH TOHHOMETpa

- pacroiio’keHue oopasiia B IEHTpe TOHHOMETPA

- pacroJyio’keHue oopasiia BHE OKPYKHOCTH TOHHOMETPA

- mepeMeleHre oopasia oT LEHTPa K OKPYKHOCTH TOHHOMETpa

4. YrnoBas mupHHa AU(PPaKIIMOHHOTO MHKA 3aBUCUT OT
- DHEPTUU U3ITYUYECHUS

- pa3MepoB KpPUCTAJNINTOB

- COOTHOIIECHHUSI aMOP(HOI U KpHcTaInuecKon a3

- TOJIIIMHBI 00pa3ia



5. DnekTpoHorpamMma OT OJHO(A3HOTO TMOIMKPUCTALUTMIECKOro o0pasma 0e3 TEKCTYphl

OyZeT UMeTh BUJT

- CucTeMBbl TOUYEYHBIX MaKCUMYMOB

- CucreMsbl KOHICHTPUYCCKUX KOJICT C THTCHCHUBHOCTAMU, COOTBCTCTBYIOIIMMU TaOJIUYHOIA.
- CHucTeMBl HENOJHOI'O IO KOJIMYCCTBY U OTJIMYHOI'O IO MHTCHCHUBHOCTH OT TaOJIMIHOTO

Habopa KOHLIEHTPUIECKUX KOJIeIl

- CHucTeMbl TOYCYHBIX MAaKCHMyMOB W HEMOJHOTO TI0 CPAaBHCHHIO C TaOJIMYHBIM Habopa

KOHICHTPHUYCCKUX KOJICI]

6. B kakux nmydax gopmupyercs cBetionoiabaoe [I19M-u300pakenue

- B nudparupoBanHbix
- B npsamsbix

- B coBokynHOCTH NpsIMOTO Iy4YKa U AUPparupoBaHHBIX

7. B pacTpoBOM 5JEKTPOHHOM MHUKPOCKOIE JUIsi aHaldu3a CTPYKTYpbl TOBEPXHOCTH

HCIOJIb3YIOT IEKTPOHHBIN 30H]1 C JHEPTHEN AJIEKTPOHOB

-0,1-30 xo>B
-1-30 B
-0,1-1 MaB
-0,1-1 B

8. HGTGKHI/ISI KaKoOTro HM3JIYYCHHUS IIO3BOJIACT IIOJYyYaTb MAKCHMAJIbBHOC PaspClICHUEC BIOJIb

MOBEPXHOCTU 00pa3a:

- TopMO3HOTO PEHTI€HOBCKOTO U3JTy4YEHUS

- BTopuuHBbIX 3JIEKTPOHOB
- OTpak€HHBIX AIEKTPOHOB

- XapakTepucTU4ecKoro peHTT€HOBCKOTO U3TyYSHHUSI

9. Kakoil TUIT U3JIy4YEHHS UCIIOIB3YIOT B PEHTI€HOCIIEKTPAJIbHOM aHaIn3e?

- KaTOIOJIIOMUHECIICHIIUS

- TOPMO3HOE€ PEHTI'CHOBCKOC N3JIYUCHUC
- XapaKTCPUCTHIECKOC PECHTI'CHOBCKOC U3JIYYCHUC

- nH(ppakpacHoe U3TyUeHHE

10. Yro xapakTepusyer IepoXoBaTOCTh MOBEPXHOCTU?

- Jluneitnbie pa3mMepbl HEOAHOPOJHOCTEH BIOJIb IOBEPXHOCTH

- JIunenHoie pPasMEpPbL HCOHHOPOI[HOCTGI;'I B HOPMAJIbHOM K ITIOBEPXHOCTHU HAIIPABJICHUHU

- OO6beM HEOTHOPOAHOCTEH

- [rommaap MOBEPXHOCTH HEOTHOPOTHOCTEH

7.2.2 IllpumepHbIii epeyeHb 3aIaHUI U1 pellleHUus] CTAHAaPTHBIX 3a/71a4

1. TIloctpoiiTe 3I€KTpOHOrpaMMy
JIEKTPOHHOMY Iy4Ky ocbro [111].

2. TIlocTpoiiTe 3NEKTPOHOrPAMMY
JIEKTPOHHOMY Iy4Ky Ocbo [211].

3. IloctpoiiTe 3JIEKTpOHOrpaMMy
AIEKTPOHHOMY My4Ky ochkio [201].

4. IloctpoiiTe »>IEKTPOHOIpaMMy
ANMEKTPOHHOMY My4Ky ochio [110].

5. TloctpoiiTe 3IEKTPOHOrpPaMMy
JIEKTPOHHOMY Iy4Ky Oocbo [211].
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6. IlocTtpoiiTe 53JEKTPOHOTPAMMY
AJIEKTPOHHOMY Iy4Ky ocbio [103].

7. IloctpoiiTe 3IEKTpOHOrpamMMmy
AJNIEKTPOHHOMY Iy4Ky ocbio [103].

8. TloctpoiiTe 3JEKTPOHOTpaAMMY
AJIEKTPOHHOMY Ty4Ky ochbio [311].

9. TIloctpoiiTe 3IIEKTPOHOTpPAMMY
AMIEKTPOHHOMY Ty4Ky ocbio [311].

10. Tloctpoiite snexrponorpammy it OILK  kpucramia

AJIEKTPOHHOMY MYYKY Ochlo [321].
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JUIA

JUIA

JUIA

TLIK
OLIK
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OLIK

KpUCTajllla OpHUEHTAaluH,

KpUCTaJlZla OpHUEHTAaLuH,

KpUCTajllla OpHEHTAaLuH,

KpUCTaJlZla OpUEHTALH,

OpUEHTAIUH,

NapajuieIbHON
HapajuieIbHON
napajuleIbHON
rapajuieIbHON

HapaJuIeIbHON

7.2.3 IllpumepHbIii IepeyeHb 3aIaHNH 1JI pellleHUusl NPUKJIATHBIX 3a/1a4

1. TIo cOBOKYNMHOCTH CBETJIONOJBHOIO U TeMHONOIBHBIX [I9M m300paxeHuii HaHOMOPOIIKa
(puc. 1) olleHUTH CPEIHHI pa3Mep HAaHO3EPEH.

Puc. 1 CBeTsiononapHOE U TEMHOIObHBIE H300pa)KeHHs TOPOLIKA T'MIPOKCHANaTUTa

2. Ilo peHTreHOBCKO# audpakTorpaMMe MOpoIiKa (puc. 2) ompeaenuTh (a30BBIA COCTaB
(ameMeHTHBIN cocTaB mopoinka npencraieH Cu u O, mirHA BOJHBI PEHTI'CHOBCKOTO W3TYYCHUS

Ak1=0,154 am).
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Vron, rpazyc

52 53 54 55 5 57 58 59 60 61 62 63

Puc. 2 PertrenoBckas aupakrorpaMmma HaHOKPUCTALTHUECKUX MOPOIITKOB, BKITFOYAFOIIUX
CuuO

3. Ilo peHtreHoBckoil audpaxrorpamme (puc.
KOTE€PEHTHOT'O paccessHUs 110 BHIOPaHHBIM MIPEIo1aBaTeNIeM MAKCUMyMaM.

2) onpenenuTbh pasmep obaacteit

4. PaccuuraiiTe MOCTOSIHHYIO »3JeKTpoHOorpada mo aekrpoHorpamme MgO (puc. 3).

(MacmtabHas 1mKajna oTpaxkaeT pa3Mepbl 3JeKTPOHOTPAMMBI Ha (POTOIICHKE)



Puc. 3 Dnekrponorpamma mienku MgO

5. TlpoBenute (pa3oBBIN aHANMHM3 DJIEKTPOHOTPAMMEI (pHUC. 4) TUICHKH, B COCTaBe KOTOPOH
npucyTcTBYIOT cieayromue snemenTsl: Li, Nb, O. (Macmrabnas mikama oTpaxkaeT pa3Mmepsl
AJIEKTPOHOTPAMMEI Ha (POTOIICHKE, TIOCTOSTHHAS dIeKTpoHOrpada paBHa 64).

/7

/II‘

Puc. 4 DnekrpoHorpaMma mieHkH, cocrosiiei us Li, Nb, O

6. Tlo mpeacraBieHHBIM Ha PHUC. 5 peHTreHoBCkHM audpakTorpammam (Ak1=0,154 HM)
obpasmoB Ne 1 u 2 kepamuku ruapokcuanatuta (crpykrypaas popmyina Caio(POs)s(OH)2) caenaiite
00OCHOBaHHBII BBIBOJ, KaKOW U3 00pa3loB ObLI MOABEPrHYT UIUTEIHLHOMY TEPMHUUYECKOMY OTKHULY
pHu Temrmeparype, npesbimaromieid 0,4 oT TeMreparypsl IJIaBICHUS, IPU YCIOBUU, YTO HCXOJIHBIC
00pasIpl UMEH OJMHAKOBYIO 3€PEHHYIO CTPYKTYPY.

200

100

Puc. 5 PertrenoBckue nudpakrorpaMMbl 00pa3oB KEpaMUKH I'MJIPOKCHANIATUTA

7. Tlo manueiM C3M (puc. 6) omnpenenuTe, B KaKOM peXHME IOJyY€HO H300pakeHue
METOJIOM TYHHEJIBHOM MHKPOCKOIIMHU: B PEKHUME IOCTOSIHHOTO TOKAa MJIM B PEXUME IMOCTOSHHOU
BbICOTHI? OLieHUTE MEePHUO/T KPUCTAIITMUECKON PEIIETKH MUPOIIUTHUECKOTOo IpaduTa.



8.0 mV
6.0

Puc.6 C3M-u300paxxeHre MOBEPXHOCTH MUPOIUTUIECKOTO rpadura

8. Ilo maHHBIM NpoCBeYMBAIOLIEH 3JIEKTPOHHOM MUKPOCKONHMU YyKaxkurte, Kakum [IOM-
n3o00pakeHusM (3 1 4) COOTBETCTBYIOT dJEeKTpoHOrpamMmbl 1 1 2. OG0CHYHTE BHIOOD.

Puc.7 Dnextponorpammsl (1, 2) u II9M-uzobpaxenus (3, 4) nByx oOpas3loB MaTepuaia
OJIMHAKOBOT'O 3JIEMEHTHOI'0 COCTAaBA.

9. Omummure CTPYKTYpy HBYX MaTEpHaIoB C OIMHAKOBBIM JJIIEMEHTHBIM COCTaBOM,
AIIEKTPOHOTPAMMBI OT KOTOPBIX MpezcTaBieHsl Ha puc.7(1) u puc.7(2).

10. CnenaﬁTe OLIEHOYHBIM pacyeT MmMepOXOBATOCTU IMOBCPXHOCTHU 06pa3ua IO JaHHBIM



ATOMHO-CHUJIOBOI MUKPOCKOMHH (puc. 8)

N, 10°

6
4}
2

50 100 150 gm

Puc. 8 ACM-ckaH u ructorpamma pacipe/iesieHrs BbICOT TOBEPXHOCTH KEPAMHUUYECKOTO
MaTepHaia.

7.2.4 IlpumepHbIii NepeYyeHb BONMPOCOB /ISl NOATOTOBKH K 3a4eTy

He npenycMoTpeHO yueOHBIM MIJIaHOM

7.2.5 IlpumepHbIii epeyeHb 3aIaHNH 1JI pellieHUus] MPUKJIATHBIX 32124

1. IIpupona peHTTeHOBCKOro U3y4eHus. VICTOUHUKU U IETEKTOPbl PEHTT€HOBCKHUX JTyYEH.

2. Tunsl peHTTEHOBCKOTO M3JIyYCHHUS (TOPMO3HOE, XapaKTEPUCTHICCKOE)

3. BsaumMmojelicTBHe pPEHTTEHOBCKUX JIydeld ¢ BemiecTBOM. JIMHEWHBI W MacCOBBIN
Koa(duimeHTs! ocnadienus. PaccesiHie peHTTeHOBCKUX Jy4eil: KOT€pEeHTHOE U HEKOT'€pEHTHOE.

4. Indpaxius peHTT€HOBCKUX JIyuel. YpaBHeHue audpakuuu Jlays.

5. YpaBuenue Bynbda-bperra. Chepa DBanbaa

6. OcHoBel MeToa Jlays u reomeTpust UHTEphEPEHIIMOHHON KapTuHEL. [IpuMeHenne Metoaa
Jlays: onpeneneHre OpUEHTHPOBKHM MOHOKPHUCTAJIIOB; OMpe/e/IeHne CHHIOHUH KpUCTaIIa.

7. OcHOBBI METO/1a BpaIllEHUS] MOHOKpHUCTAILJIA.

8. PentrenoBckas audpakroMerpusi MoaukpuctaiioB. KoHcTpykims audpakToMeTpoB.
I'eomeTpust peHTTeHOrpaMM M MHTEHCUBHOCTh JU(PPAKIIMOHHBIX MAKCUMYMOB Ha PEHTTE€HOIPaMMax
MOJINKPUCTAILIIOB.

9. dazoBblii aHanu3 MatepuanoB. MuauuupoBaHue peHTreHorpamm. HWiaeHTuduKanus
BEIECTBA MO JAHHBIM MEXKIIJIOCKOCTHBIX PACCTOSTHUM.

10. B03MOXXHOCTH KOJMYECTBEHHOTO (ha30BOro aHanuza. MeToJ KOPYHIIOBBIX YHCEI.
Pentrenorpaduueckuit  ananu3  ymupeHus IuGpakiUoHHbIX JHHUKA. OLeHKa pa3MepoB
KPUCTAJJIUTOB B MOJMKPUCTAINYECKUX MaTepUaax.

11. OcHoubie npuHIUITBI [IDM. YCTpoicTBO 371€KTPOHHOTO MHUKPOCKOTIA.

12. Yupyroe paccesnue u audpakius ObICTPHIX 3JEKTPOHOB Ha KPUCTAIIIMYECKUX O0BEKTaX.

13. O6pa3isr m1sa [I9M. Meroap! mpoOOTOArOTOBKH

14. B3aumozeiicTBre JIEKTPOHOB C MaTepraioM. YIIPYroe v Heynpyroe paccesiHue.

15. Tudpakius ObICTPBIX 3JIEKTPOHOB HA KPUCTALTUYECKHX 00BEKTaX. DIEKTPOHOIPAMMBI:
MIOCTPOCHUE U MHAUIIUPOBAHHUE.

16. JIBoitHas audpaxius.

17.  JludpakimoHHBIH  KOHTpPAcT  3JIEKTPOHHO-MHUKPOCKOMHMYECKOTO  HM300paKeHUsI.
AMIIUTYIHBIA KOHTpacT. KoHTpacT n300paxeHus COBEPIIEHHOr0 KpUCTalla.

18. AMIIIUTYJHBINA KOHTPACT B UCCIEAOBAHUN JE(PEKTOB KPUCTATUIMYECKON PEIIETKH.

19. ®azoBeiii koHTpacT. Ilepuommyeckne WU300paKEHUs] KPUCTAJUTMUECKON PEIIeTKU:
ANIEKTPOHHOMUKPOCKOIIMUECKUIT Myap, MNOpsSIMOE pPa3pelieHHe IIOCKOCTEH  KPHUCTAIMYECKOM
PELIETKH.

20. YCTpoiCTBO U MPUHIUT pabOThI PACTPOBOTO MEKTPOHHOT'O MUKPOCKOTIA.

21. ®opmupoBanue N300paKeHUS B PACTPOBOM IJIEKTPOHHOM MHUKPOCKOTIE.

22. TloaroroBka o0O0Opa3loB K MCCIEJOBAHUIO METOJOM PACTPOBOM  DIEKTPOHHOMN



MHUKPOCKOIIHH.

23. IIpyHLIHKI ¥ BO3MOKHOCTH PEHTTEHOCIIEKTPAIIbHOI'O MUKpOaHaIN3a.

24. BO3MOXHOCTH W 007acTh NPUMEHEHHS CKAaHHUPYIOUIEH 30HAOBON MHUKPOCKOIHH.
OcHOBHBIE IPUHLIUIIBI PaOOTHI U YCTPOHCTBO CKAaHUPYIOIIUX 30HI0BBIX MUKPOCKOIIOB.

25. ATOMHO-CHJIOBasi MUKPOCKOITHSL.

26. TyHHeNbHAs MUKPOCKOIIHSI.

7.2.6. MeToauka BbICTaBJIeHHUS OLEHKHU NPH NMPOBeJAeHUU NPOMEKYTOYHOM
aTTecTanuu

DK3aMEH NPOBOAUTCS IO TECT-OMJIeTaM, KaKIbli M3 KOTOpbIX conepxut 10
BOMPOCOB ¥ 2 3a7aun. Kaxap1ii mpaBUIIBHBIN OTBET Ha BOMPOC B TECTE OlleHHWBaeTcs 1
Oamtom, 3amavya oleHWBaeTcs B 5 OamioB (2 Oauta 3a BEpHBIA XOI pEIICHUS
(paccyxnenusi) u 3 Oasa 3a BEpHbIN OTBET). MakcuMaIbHOE KOJUYECTBO HAOPaHHBIX
6asnos — 20.

1. Ouenka «HeymoBIeTBOPUTENHEHO» CTABUTCS B ClTydae, €CHM CTYJISHT HaOpal
MeHee 6 0aioB.

2. OneHka «Y IOBIETBOPUTEIHLHO» CTABUTCS B CIydae, €Clid CTYJAeHT HaOpas oT
6 mo 10 Gamios

3. Onenka «Xopomio» CTaBUTCA B Clydae, €ciu CTyJeHT HaOpan ot 11 mo 15
0aJIyIoB.

4. Onenka «OTIMYHO» CTABUTCS, €CJIU CTyACHT HaOpain ot 16 no 20 6amios.)

7.2.7 I1acnopT OLlEeHOYHBIX MATEPHAJTIOB

Ne /i KonTponupyemsie paznens! (temsl) |Konx koHTpomupyemoit HanmenoBanue
JUCIIUIIMHBI KOMIETEHIINH OIICHOYHOT'O CPECTBA

1 Beenenue OIIK-3 Tect

2 OcHOBBI AU(PPAKITMOHHBIX METOI0B OIIK-3 Tect
WCCJIEIOBAHMS CTPYKTYPhl MaTEpHUaJIOB

3 Penrrenosckue metonsl ucciienosanus ([1K-4 TecT, 3amura
CTPYKTYPBI MaTEPHAIIOB 71a00paTOPHBIX pabOT

4 [IpocBeurBaromias 3MEKTPOHHAS [1K-4 Tecr, 3anura
MUKPOCKOTIHS 71a00paTOpHBIX paboT

5 Pactpoas snexrponnas mukpockonus [[1K-4 Tecr, 3amuTa pedepara.

6 Ckanupyroniasi 30H10Bast [IK -4 Tecr, 3amura
MUKPOCKOTIHS 71a00paTOPHBIX PaboT.

7.3. MeToauueckue MaTepuaJibl, onpeae/somue Mpoueaypbl OeHNnBaAHUS
3HAHMU, YMEHHUH, HABBIKOB M (MJIN) ONbITA AeATEJIbHOCTH

TecTupoBanue ocymiecTBIsieTCsl, TMO0 MPH MOMOIIY KOMIBIOTEPHOM CHUCTEMBI
TECTUPOBAaHMS, JTMOO C WCIOJIb30BAHUEM BBIIAHHBIX TECT-33JaHUl Ha OYMa)KHOM
Hocutene. Bpems tectupoBanms 30 MuH. 3aTeM OCYIIECTBISETCS MPOBEpKAa TecTa
HK3aMEHATOPOM M BBICTABIIAECTCS OILIEHKA COTJIACHO METOJMKH BBICTABJICHHS OLICHKHU
MIPY MPOBEJICHUHU TIPOMEKYTOUYHOM aTTECTAIIHH.

Pemenue craHmapTHBIX 3aJad  OCYHIECTBIACTCS, JHOO TPH  TTOMOIIH
KOMITBIOTEPHON CHUCTEMBI TECTUPOBAHMS, JTUOO C MCHOJB30BAHMEM BBIJIAHHBIX 3a/1a4
Ha Oymaxnom Hocutene. Bpemst pemenus 3agad 30 mMuH. 3aTeM OCYIIECTBIISETCS
MpOBEpKa pEHIeHUs 3a7a4 HSK3aMEHATOPOM U BBICTABJISIETCS OIICHKA, COTJIACHO
METOJIMKH BHICTABJICHHSI OIICHKHU TIPH MPOBECHUU MTPOMEKYTOUYHON aTTECTAIINH.

Pemenue mnpuWKIamHBIX 3aad  OCYMIECTBISETCSA, JHOO TIpU  MTOMOIIH
KOMITBIOTEPHON CUCTEMBI TECTUPOBAHMS, JTUOO C MCIOJB30BAaHMEM BBIIAHHBIX 3a/1a4




Ha OymaxkHOM Hocutene. Bpems pemenus 3amad 30 MuH. 3aTeM OCYILECTBIISAETCS
IIPOBEpPKa pEIIeHHs 3aJad HK3aMEHATOPOM M BBICTABIIAETCS OLIEHKA, COIVIACHO
METO/IMKH BBICTABJICHMSI OLIEHKU IIPHU MPOBEAECHUU TPOMEKYTOUYHOM aTTECTALIUU.

8 YYUEBHO METOJINMYECKOE U HHO®OPMAIIMOHHOE
OBECIIHEYEHHUE JUCHUITJINHBI)

8.1 Ilepeyenb Yy4eOHO#W JHUTepPaTypbl, HEOOXOAMMON JJsi OCBOEHMS
JAUCHHUTIUHBI

OcHoBHas nuTepaTypa

1. CsucroBa, T.B. Meroasl ucciaeaoBaHusi MaTepUaIoB M CTPYKTYpP AJIEKTPOHUKHU : y4eO.
nocobue. - Boponex : 'OYBIIO "Boponexckuii rocy1apCTBEHHbIH TEXHUYECKHI YHUBEpCHUTET",
2007.-225c.

2. T'azenayp, E. I'. Meroas! uccnenoanusi marepuanos / I'azenayp E.I'., Ky3pmuna JI.B.,
Kpamenunun B.W. - Mocksa : KemI['Y (KemepoBckuii rocynapcTBeHHbIN yHUBepcuTeT), 2013. -
ISBN 978-5-8353-1578-9. URL.: http://e.lanbook.com/books/element.php?pll_id=44317

3. MammHoctpoenue : Dunukionenus : B 40 1. Paza. 2 : Martepuansl B MaimmuHOCTpoeHUH. T.
2-1 : ®usnko-MexaHWYeCKHe CBOHCTBA. McmbplTaHus MeTaMdeckux wmarepuasioB / [JI. B.
AramupoB, M. A. Amumos, JI. TI. babuueB u ap.] ; pea.-coct. E. 1. Mamaes ; ots. pea. E. T.
Hon6enko ; pen. I'. I'. Myxun [u np.] / pen. coBer: K. B. ®pomnos (npen.) [u mp.]. - Mocksa :
Mammunoctpoenue, 2010. - 852 c.

4. Jlykun, A.A. Pentre"orpadgusi MeTaiioB [DIeKTpoHHBIN pecypc| : Ydebd. mocobue. -
OnekTpoH. TekcTtoBble, rpad. maH. (18.1M6). - Bopomex : ®I'BOY BIIO "Boponexckwii
rocyJIapCcTBEHHBIN TexHuueckuit yauepeuret”, 2011. - 1 daiin.

JlononHuTEIbHAS TUTEPATYPA

5. Meroapl HCCIENOBaHHUS aTOMHOW CTPYKTYpPhl W CYOCTPYKTYyphl MaTepHalioB : yueOl.
nocobue. - Boponex : BI'TY, 2001. - 446 c.

6. Mertoasl ucclaenOBaHUS ATOMHOW CTPYKTYPhI M CYOCTPYKTYphl MarepuaioB : y4eO.
nocobue. - 2-e u3., nepepad. u xom. - Boponex : BI'TY, 2003. - 484 c.

7. Metoauueckue yKazaHMS K MPOBEACHUIO JabopaTopHbIX pabOT 1Mo  Kypcam
"Kpucramnorpadus, pentreHorpadus, Mukpockonus" u "CroenuaiabHble METOJbI HCCICIOBAHUS
KOHCTPYKIIMOHHBIX MaTepuaioB" st cTyAeHTOB crernuaibHoctet 150702 "dusuka meramnoB" u
200503 "Cranmaptuzamuss u  ceptudukamus” ouHo ¢dopmbl  obOyuenms. Y.1 /  Kad.
MatepuanoBeneHus u pusuku metamnon; Coct.: A. A. Jlykun, 3. C. Jlykuna. - Boponex : TOYBIIO
"Boponexxckuii rocyjapcTBeHHbIN TexHuueckuil yuusepeurer”, 2010. - 45 c.

8. Uesner B.M. I[IpocBeunBaroias 3eKTpOHHAS MUKPOCKOMHSI HEOPTAHUYECKUX MATepUAIIOB
: yueb. nmocodue. - Boponex : BI'TY, 2003. - 163 c.

9. MuponoB B. OcHOBBI CKaHUpPYIOIIEH 30HAOBOII MHUKPOCKOIUHU : yued. mocobue. - M. :
Texnocdepa, 2004. - 144 c.

8.2 Ilepeuenb WHGPOPMANUOHHBIX TEXHOJOIHH, MCHOJAb3yeMbIX MPH
OCYIIECTBJICHHUH Oﬁpﬂf}OBﬂTEJ’leOFO nmponmecca mo AUCHUIVIMHE, BKJIKOYasd
nepeveHb JIMIEH3MOHHOT 0 NPOrpaMMHOI0 o0ecrneyeHus, pecypcoB
UH(GOPMALMOHHO-TEJIEKOMMYHHMKAIMOHHOM ceTH «UHTEpHET», COBpPEMEHHBIX
npogeccuoHaNbHBIX 023 JAHHBIX U HHGOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

Vkaosrcume nepevuenv uHGoOpMayuoHHbIX MmexHoI02Ull
8.2.1 - Ilporpamma 0OpabOTKM pe3yNbTaTOB CKAHUPYIOIIEH TYHHEIbHOW MHUKPOCKOIHH
«Image_Analysis_P9»;



- baza wmexmuiockoctHeix paccrosiuuii «Powder Diffraction File Alphabetical Index
Inorganic Compoundsy;
- Microsoft Office Word 2013/2007;
- Microsoft Office Excel 2013/2007;
- Microsoft Office Power Point 2013/2007
8.2.2 MynbruMenuitHbIC JIEKIIMOHHBIE JEMOHCTPAILINN:
— IlpeseHTanuu no Kypcy CTpYKTYPHBIE METOBI HCCIIEOBAHUS

9 MATEPUAJBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS JIsA
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLNECCA

9.1 Cneuuanu3upoBaHHAs JEKIHOHHASI ayIUTOPHsi, OCHANICHHAS 000PYAOBAaHUEM IS
JIEKIIMOHHBIX IEMOHCTPAlMi U NPOEKIIMOHHOM anmnapaTrypou
9.2 YueOHble Ja00paTOPHUU:
[IpocBeunBaroleit 3eKTPOHHON MUKPOCKOIINH U 3JIEKTPOHOrpapuu
9.3 JucnueiiHblii Kjace, OCHAIIEHHBIH KOMIBIOTEPHBIMHU IPOTPAMMaMH
9.4 HarypHble JeKIIMOHHbIE IEMOHCTPALMHU:
— PentrenoBckuii qugpakromerp,
— CkaHupyIOIHI 30HI0BBI MUKPOCKOII,
— DnekTtpoHorpad,
— IIpocBeunBaromnii 31€KTPOHHBIA MUKPOCKOII,
— PacTpoBbIil 35IEKTPOHHBIN MUKPOCKOII.

10. METOANYECKHUE YKA3AHUA AJIS1 OBYYAIOIIUXCS MO
OCBOEHUIO JMCHUIIJIMHBI (MOAYJIS)

[To mucummmae «CTPYKTYpHBIE METOABI MCCICIOBAHUS) YHTAIOTCS JICKIIWH,
MPOBOJIATCS MTPAKTHYECKHUE 3aHIATHS U Ja00paTOpHBIE paOOTHI.

OCHOBOH M3y4eHUsI TUCIUTUIMHBI SIBJISTFOTCS JICKITMH, Ha KOTOPBIX M3JIararoTCs
HanboJiee CYIIECTBCHHBIE M TPYIHBIC BOMPOCHI, a TaKXe BOIPOCHI, HE HAIICAIIUC
OTpakKeHUsI B y4eOHOMU JTUTEepaType.

[IpakTrideckue 3aHATHS HANpPaBICHBI Ha MPHOOPETEHHE TNPAKTHUSCKUX
HaBBIKOB pacuera . 3aHATHA TPOBOAATCS TYTEM peIICHUs
KOHKPETHBIX 33J1a4 B ayUTOPHH.

JlaGoparopHbie PabOTHI BBHIOJHSIIOTCS Ha Ja0OpaTOpHOM 0OOPYJIOBaHUHU B
COOTBETCTBHH C METOJMKAMH, IPUBEJCHHBIMHU B YKA3aHHIX K BBIMIOJTHEHUIO PaboT.

Bun yueOHbIX

3aHATHHI
HGKHI/IH Hammcanne koHcIEkTa HCKHHﬁI KpaTKO, CXEMAaTU4YHO, IIOCJIICHOBATCIIbBHO
(bMKCUPOBATh OCHOBHBIE TTOJIOKEHUS, BEIBOBI, (HOPMYITUPOBKH, 0000IICHHUS;
IIoOME€4YaTb BA>KHbIC MBICJIM, BbIACIIATH KIIFOUCBLIC CJIOBA, TCPMHHBI. HpOBepKa
TCPMHHOB, MOHATHI C IIOMOIIBIO BHHHKHOHeIlHﬁ, CHOBapeﬁ, CIIPaBOYHHUKOB
C BBIIMUCHLIBAHUEM TOJIKOBAHUI B TETpalb. O603Ha‘{eHI/Ie BOIIPOCOB,
TCPMHUHOB, MAaT€pHajlda, KOTOPLIC BLI3BIBAOT TPYAHOCTH, ITOHCK OTBCTOB B
peKOMeHI[yeMOﬁ JuTeparype. Eciu CaAMOCTOATCIBbHO HC yAacTcd
pa306paTLc51 B MaTcpHualie, HCO6XOI[I/IMO C(l)OpMy.]'II/IpOBaTL BOIIPOC U 3a1aThb
IIPperoaaBaTe/It0 Ha JICKIUU UJIN HAa IPAKTUYCCKOM 3aHATHUH.
HpaKTI/I‘{eCKOG KOHCHCKTI/IpOBaHI/Ie PCKOMCHAYCMBIX HCTOYHHKOB. Pa60Ta C KOHCIICKTOM
3aHATUC J'IeKI.[PIfI, MOATOTOBKAa OTBCTOB K KOHTPOJIBHBIM BOIIpOCaAM, IIPOCMOTP
pEKOMEH1yeMoil iutepaTypsl. [IpociaymuBanue ayauo- U BUIEO3aUCEH 10
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3aJaHHOI TeMe, BBINIOJIHEHHE pacyeTHO-rpauyYecKux 3adaHui, pelieHue
3a/1a4 110 AJITOPUTMY.

JIabopaTtopHas paborta

JlaGopatopHbie pabOTHI MO3BOJSIOT HAYYUTHCS MPUMEHATH TEOPETHUECKHUE
3HAaHUA, ITOJYYCHHBIC Ha JICKIWHU IIPU PCHICHUNU KOHKPCTHBIX 3aJad. Y1005l
HauOosee pAlUOHAIPHO M IIOJHO HCIOJIB30BATh BCE BO3MOXKHOCTH
71a00paTOPHBIX AJIS MOATOTOBKM K HHUM HEOOXOIMMO: cilelyeT pa3olparb
JEKLUIO TI0 COOTBETCTBYIOUIEH TEeME, O3HAKOMMTCS C COOTBETCTBYIOIIUM
paszesnoM yueOHMKAa, HpopaboTaTh JOMOJHUTENbHYIO JIUTEpATypy U
NCTOYHHKHU, PCIUIMUTD 3aa4M U BbIIIOJHUTL APYTHC NMCbMCHHBIC 3aaHWs.

CamocTosTenbpHast
pabora

CamocrosrenbHass paboTa CTYJIEHTOB CIIOCOOCTBYET TIIyOOKOMY YCBOCHHS
yueOHOTrO  Marepuaja ¥  pPa3BUTHIO HABBIKOB  €caM0OOpa3oBaHUSI.
CamocTosTenbHas paboTa Ipeanoaraer cieayolne COCTaBIsAOIHE:

- paboTa C TEKCTaMH: YYEOHHKAMH, CIPABOYHUKAMH, JOTIOJHUTEILHON
JUTEPATYPOH, a TAKKe MPOPaOOTKA KOHCIIEKTOB JICKIIHI;

- BBITIOJTHEHUE JIOMAITHHUX 33/IaHUH U pacyeToB;

- paboTa HaJl TEMaMH JJIsl CAMOCTOSITEITLHOTO H3YUYEHUST;

- ydacTre B paboTe CTy/IeHYeCKUX HayYHBIX KOH(EPEHIINH, OTMMITHATT,

- MOJITOTOBKA K MPOMEKYTOYHOHN aTTECTAIUH.

IloaroroBka k
MIPOMEKYTOUHOU
aTTecTaluuu

FOTOBI/ITBCSI K HpOMe)KYTOIIHOfI arTecrangun cne;lyeT CHCTECMATUYCCKHU, B
TCUCHHUEC BCECIO ceMeCTpa. I/IHTGHCI/IBHaSI IIOATOTOBKA AOJI’KHA HA4YATHhCA HE
MO3JHEE, YEM 3a MECAI-TIOJATOPa 0 MPOMEKYTOUHOW aTTecTtanuu. JlaHHbIe
mepea dk3aMeHOM Tpu JHSA JI(PGEKTUBHEE BCETO HCIONIb30BATh IS
TOBTOPEHMS U CUCTEMAaTU3allMy MaTepHrasa.
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