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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
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&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .
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YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Fpynna VHanKaTopbl JOCTMXKEHMS KOMMNETEHL WA
OBLLIENPODECCUOHANbHBIE OrlMK-1 CnocobeH peLath 3a4a4i NpogeccoHanbHOM AeSTENbHOCTY, MPUMEHSS METOAbI
KOMMeTeHLMN MOJEeNMPOBaHNSA, MaTeMaTNYeCKOr0 aHa/In3a, eCTECTBEHHOHAYYHbIE U 0BLLENHXKEHEPHbIE

3HaHWUA

OMK-1. 2 ¥YMeeT Ncnosb3oBaTb OCHOBHbIE 3KCMNEPUMEHTa/IbHbIE METObI ONPeAeNieHNns
(hM3MKO-MeXaHUYECKMX CBOMCTB MaTEPMaNoB WU U3AeNuiA

O6uenpoceccroHanbHble |OMK-4 CrocobeH NPOBOANUTL U3MEPEHUA 1 Hab/IoAeHNS B chepe NPOdECCMOHaLHOM
KOMMNETEHL 1M JeATenbHOCTH, 06pabaThlBaTh M NPeACTaBATL IKCNEPUMEHTaIbHbIE JaHHbIE

nccnaefoBaHui

OlK-4. 2 YMeeT NpUMeHATL COBPEMEHHbIE NOAXO0Ab! 415 NOMYYEHNS, aHan3a v
BM3yasIbHOTO MPeACTaB/IeHNs Pe3y/bTaToB 3KCNEPUMEHTANIbHBIX 1 TEOPETUYECKNX

O6wenpodeccnoHanbHble
KOMMETEHLMM

OrlMK-7 CnocobeH aHanM3npoBaThb, COCTaBNATh U NMPUMEHSATL TEXHUYECKYIO
JOKYMEHTALMIO, CBA3AHHYIO C NPO(ECCHOHANBHON AeATENIbHOCTbIO, B COOTBETCTBUN C
JENCTBYIOLLVMMW HOPMaTVBHLIMW JOKYMEHTaMMN B COOTBETCTBYHLLEN OTpac/u

OrlK-7. 2 PaspabaTbIBa€eT, MCNOMb3YeT, CUCTEMATMINPYET 1 aHAM3NPYET METOLUYECKYHO,
Hay4YHO-TEXHUYECKYIO U TEXHOOTMYECKYI MTePaTypy A5 MPUHATUA PeLUeHWiA B
Hay4HbIX MCCeA0BaHNSAX W B MPAKTUYECKON TEXHNYECKON AeATeIbHOCTY

YHuBepca/bHble YK-1 CnocobeH ocyLLecTssATb NOUCK, KPUTUYECKUI aHa/IM3 U CUHTE3 UH(opMaLIMK,
KoMNeTeHynm NPUMEHSITb CUCTEMHBI NOAX0/, NS PeLleHnst NOCTaBMeHHbIX 3a4au

YK-1. 1 3HaeT npuHUumnbl cbopa, 0T6opa 1 0606LLEeHNS MHOPMaLUK.

2. TpeboBaHna HI'TY K niaHMpyeMbIM pe3y/sibTaTam 00yyYeHUs, COOTHECEHHbIM C
NHAMKATOPaMu LOCTVKEHNS KOMMNETEHLMIA

Tabnuua 2.1

NHANKATOPbI AOCTVXKEHUS] KOMMETEHLMIA

PesynbTaTbl 06yyeHns

dopMbl OpraHmnzaLmm
3aHATUN

OIIK-1. 2 YMmeeT HCcHOIb30BATH OCHOBHBIE YKCIIePHMEHTAJIbHbIE MeTO/IbI
onpeneaeHust PU3HKO-MeXaHAIECKHX CBOMCTB MATEPHAIOB U W3/ eJIHi

3HAET OCHOBbI AN1IaTOMETPUN

JNekuun; CamoctonTe/ibHas paboTa|

YMEET OCYLLECTBNATb U aHANM31POBaTb Pe3ynbTaThbl AUNATOMETPUUECKUX
nccnefoBaHuii

JabopaTopHble paboThl;
CamocTosaTenbHas paborta

OIIK-4. 2 YMeeT npHMeHSTH COBPEMEHHbIE MOAXO/bI /ISl MOJIyYeHHs],
aHAJH3a U BU3YAJbHOI'0 NPEJCTABJICHHS Pe3yIbTATOB dKCIePHMEHTATbHBIX
1 TeoOpeTHYEeCKHX HcciaeI0BaHmil

3HaeT MeTO/bl MPOBEAEHNS CTPYKTYPHOIO aHanm3a (PEHTTeHOBCKOIO,
3N1eKTPOHHO-MVKPOCKOMUYECKOT0, aKyCTUUECKOr0, CNEKTPasIbHOrO,
MUKPOPEHTreHOCNEKTPAIbHOTO W p.)

JNekuwnn; MNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

YMEET NPUMEHATL OCHOBHbIE METOAbLI UCCNeA0BaHNA CTPYKTYPbl MaTeEpPUasioB

MpaKTnyecKne 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

3HaeT NPUHLMNbI (HOPMMPOBAHUSA N306PXKEHUS 1 OCHOBHbIE 06/1aCTU NMPUMEHEHUS
CBETOBOIA, MPOCBEYMBAIOLLIEN 1 PACTPOBOI 3M1EKTPOHHON MUKPOCKOMWU, 30H4OBbIX
METOZI0B M PEHTreHO(a30Boro aHamM3a.

JNekuwnn; MNpakTrnyeckme 3aHATUS;
JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

OIIK-7. 2 Pa3pabaTbiBaeT, HCHOJIb3YeT, CACTEeMATH3HPYeT H AHAIH3HPYET
MeTOANYIECKYI0, HAYYHO-TeXHHYECKYI0 H TEXHOJIOTH4IeCKYI0 JIATEePaTypy s
NPHHATHS PellleHNii B HAYYHBIX HCCJIeI0BAHAAX H B IPAKTAYECKOI
TeXHHYecKol JesATeTbHOCTH

NCMO/b3YeT HayUHO-TEXHUYECKYIO U TEXHOMOTUYECKYH0 MTEPaTypy ANs MPUHATMA
PELUEHN B HAYYHbIX UCCELOBAHMAX U B NPAKTUYECKOM TEXHUYECKOW
[eATenbHOCTH

CamocTosiTenbHas paboTa

YK-1. 1 3paeT npHHOHIBI cGopa, 0TOOpa H 0000 meHust HHGOPMAHHA.

3HAET NpUHUMNbLI c6opa, 0T6opa 1 0606LLEHNS MH(OPMALUN.

CamocTosiTeNbHasi paboTa

3. CofepykaHue 1 CTPYKTypa ANCUUNNHBI



Tabnmua 3.1

N3 HuX B AKTUBHBIE NHankaTopsl
TeMbl NeKunia Yacbl |thopme npakT. (bopMb, vac, | ACCTWXEHNA YuebHaa AeAaTe/IbHOCTb
noar., vac. pMEl, ' KOMMeTeHUWiA
CemecTp: 5
OvpakTryeckas egnHuua: MeTofbl CTPYKTYPHOr0 aHasimsa
3yueHne maTepuana no
1. CeeToBas MMKpPOCKOMUA 4 0 2 OlK-4.2 |Teme "CseTOBas
MUKpockonuna"
N3yyeHne TeOPeTUYECKOrO
2. PacTpoBas 3neKTpoHHas marepuana no Teme
P P 6 0 0 OMK-4.2 |MaTep
MWKPOCKOMNUA PacTpoBas anekTpoHHas
MUKpockonuna"
M3yyeHne TeOpeTMYecKorro
3. MNpocseyumBatoLLiasn martepuana no Teme
P t 8 0 0 OMK-4.2 |MaTep
3/1IEKTPOHHAsA MUKPOCKONUA MpocseumsaroLas
31EKTPOHHAA MUKpocKonnsa'
M3yuyeHne TeopeTMyecKoro
4., PEHTreHOCTPYKTYPHbIiA maTepuana no Teme
PyKTYP 8 0 0 OMK-4.2 |MaTep y
aHanus PeHTreHOCTPYKTYPHbLIN
aHanms"
V3yyeHune TeopeTnyeckoro
5. CKaHupytoLLas 30H40Bas martepuana no Teme
pytoLLias 30HA 4 0 0 OMK-4.2 |Marep
MWKPOCKOMNUA CkaHvpytoLas 30H40Bas
MUKpocKonuna"
/3yueHne TeopeTmMyecKoro
6. CnekTpasibHble METOAbI marepuasa rno Teme
P A 2 0 0 OMK-4.2 |MaTeP
aHanmsa CnekTpasibHble MeToApb!
aHanmsa"
3yyeHne TeOpeTUYecKoro
7. OnunaTomeTpuyecKuii marepuasmana no Teme
A P 4 0 0 OMK-1.2 |Marep "
aHanms Junatometpryeckuia
aHanms!
CemecTp: 6
AngakTnyeckasi eauHuLa: PeHTreHogas3oBbIin aHam3
8. I'erepupoparine /3yueHne TeopeTMyecKoro
[leTeKTMpOoBaHMe 8 0 0 OriK-4.2 y P
marepuasna rno Teme 3aHATUA
PEHTreHOBCKOI0 M3/1y4YeHuns
9. YCTpOMCTBO 1 Ha3HayeHue VI3VYEHME TEODETUYECKOTO
PEHTreHOBCKOro 4 0 0 OrK-4.2 y P
martepuasna no Teme 3aHATUSA
AnppakToMeTpa
10. PeHTreHOBCKUe TPyOKK 2 0 0 ONK-4.2 3yueHre TeOpeTUYECKOro
019 AN(pPaKTOMETPOB ' marepuasna no Teme 3aHATUSA
11. Bsanmopevictane V3yyeHne TeOpeTUYecKoro
PEHTIeHOBCKOrO MU3/TlyYeHns ¢ 10 0 0 OrK-4.2 y P
marepuana no Teme 3aHATUSA
BELLECTBOM
12. Guusieckue MPUHLAMLI V3yueHne TeopeTMyecKoro
(hopmmpoBaHus 12 0 0 OlnK-4.2 y P
marepuasa rno Teme 3aHATUA
peHTreHorpamm
CemecTtp: 7
OnpakTnyeckas eanHuLAa: 3NeKTPOHHAsA MUKPOCKOMNUA
13. B3avmogelicTeue M3yueHne TeopeTMyecKoro
A 2 0 0 onk-42 |"'¥ P

3/IEKTPOHOB C BELLIECTBOM.

MaTepnasia rno Teme 3aHATUA




14. 3neKTpoHHaA onNTuKa.

3yueHne TeOpeTUYecKoro

4 0 0 OlK-4.2
PaspeLLeHVe NpM6opoB. marepmasa no Teme 3aHATUA
15. Abeppauym V3yyeHune TeopeTnyeckoro
3N1eKTPOMAarHUTHbIX SINH3 4 0 0 OrK-4.2 y P
marepmasa rno Teme 3aHATUA
3/1EKTPOHHBIX MUKPOCKOMOB
16. YcTpoiictso
MPOCBEYNBAIOLLETO U 4 0 4 ONK-4.2 M3yuyeHne TeOpeTMyecKoro
pacTpoBOro 3MeKTPOHHbIX ' marepuasna rno Teme 3aHATUA
MWKPOCKOMNOB
L7. Ananutiseckue M3yuyeHne TeopeTMyecKoro
BO3MOXXHOCTU 3/1eKTPOHHbIX 20 0 0 OrK-4.2 y P
marepuana no Teme 3aHATUSA
MWKPOCKOMMOB
N3 Hux B AKTUBHBIE NHankaTopsl
TeMbl 1a00PATOPHBIX PAOOT | Hack! |dopuenpakt. | o 0 K00 | AocTkerust | YYeOHAs [JesATeNIbHOCTb
noar., yac. pME, ' KOMMeTeHUnIA
CemecTp: 5
OvpakTnyeckas egnHuua: MeTofbl CTPYKTYPHOI0 aHasimsa
Kaxaplil CTyAeHT nonyyaet
1. ViccnepoBaHue CTanei u CBOJi Habop 06pasLoB Ans
Cr/i1aBoB METOJ0M CBETOBOWA 4 1 4 OMK-4.2 |CTPYKTYpPHbIX
MWKPOCKOMNUU 1ccneaoBaHMin Ha CBETOBOM
MUKpOCKONe
CTyfeHTbI nonyyaroT Habop
06pa3uos. NpoBoasAT
2. MpviMeHeHWe pacTpoBOW OLLeHKY YiapHOIA BA3KOCTU 1
3/1eKTPOHHOI MUKPOCKONUM 4 0 4 OlK-4.2 |n3y4aloT NOJyYEHHbIE
NPV U3y4eHUn N3I0MOB MOBEPXHOCTYW paspyLUeHns
Ha pacTpOBOM 3/1EKTPOHHOM
MUKPOCKONe.
M3yyeHmne thmsmyeckux
3. NpumeHeHne gunaTtomeTpa o
CBOWCTB MaTepuasios C
[na onpeaeneHns 4 0 4 OrK-1.2
NCNnonb3oBaHMeM
KPUTNYECKMX TOYEK CTaNu
aunatomerpa
CTyfeHTbl nonyyarT
4, MNprMeHeHne e y
KOMM/eKT 06pa3LioB Ha
MWUKPOPEHTIreHOCMNeKTpanbHOr FOVIIY LU151 OLIEHKM
0 aHaM3a ANt OLEHKN 4 0 4 OMK-4.2 |"PYNNYy A7A oL
o 0CoBeHHOCTEN
CBapHbIX COEANEHHWNIA U
o pacnpefenieHns XMMYEeCcKmnx
NOKPbLITUIA
3/1EMEHTOB
TeMbl NPaKTUUECKMX VISHXB | Axrusupre | HAMKaTODD!
o Hacb! |dopme npakT. | oo K ae | AOCTIXeHNA YyebHasa feaTe/IbHOCTb
3aHATUN noar., yac. pME, ' KOMMeTeHUMiA
CemecTp: 6
AvpakTuyeckasn egmHnLa: PeHTreHogasoBbIin aHann3
3HaKoOMCTBO C
o PEHTrEHOBCKMM
5. YCTponCTBO U Ha3HayeHue MBPAKTOMETPOM, CXEMa 1
PEHTTEHOBCKOrO 4 0 4 OnMK-4.2 |A@P oM,
Ha3Ha4eHWe OCHOBHbIX
AnppakToMeTpa

y3noB. CMeKTp peLuaembixX
3afau.




CTpoeHve, NpuHLmUn paboTsbl
1 NPUMEPbI PEHTTEHOBCKNX
TPY60OK Ans

AN PaKTOMETPOB.
YnpasnatwoLaa nporpamma
14 0 14 OlMK-4.2 |andhpaktomeTpa. HacTpoiikal
o6opyaoBaHusA Nog,
pas/IMyHble UccnefoBaHus.
Mogrotoeka 06pa3sLos.

6. MpaKTnyeckme HaBbIKK
paboThbl C ANPPaKTOMETPOM

PaclumgpoBka
PEHTreHOrpaMm.

Cemectp: 7

AngakTnyeckasi eauHuLa: neKTpoHHas MUKPOCKONKS
FOcTnpoBka

2. HacTpoiika mvkpockona ans MPOCBEYMBAIOLLETO

P P AR 0 2 ornk-4.2 | -
paboThbl MUKpocKona. MoaroToBka

MMKPOCKONa K pabore.

3HaKoOMCTBO C
MUKpockonom Tecnai G2
2 0 2 OlK-4.2 |FEI n Carl Zeiss EVO50
XVP. ¥Ynpasnawowpe

7. 3HAKOMCTBO C
NPOBEYMBAIOLLAM U
pacTpOBbIM 3NEKTPOHHbLIMU

MWKPOCKOMNamu
NnporpaMmMbl MUKPOCKOIOB
9. MNonyyeHne n3o06paxkeHns Pa6oTa npubopa B pexxmmax
Ha NpocBeyMBatoLLEM 4 2 4 OlK-4.2 | cBET/IOr0 1 TEMHOrO MoNA.
3/1EKTPOHHOM MMUKPOCKOTe JOndpakynoHHbIe KapTUHBI.
3.1 lNpakKTnyeckas NogrotToBka
Tabnuua 3.2
No TeMbl 3aHS T dopmbl opraHusauuu CogepxaHue npakTUYecKoM NoAroToBKM
3aHATUiA (BnAbl paboT)
1 VccnegoBaHue cTaneid u cniaBoB Metogom | /16 BbINonHsAeT cnepytoLme Buibl pabot:
CBETOBO MUKPOCKOMUK paboTa CO CBETOBbIM MUKPOCKOMOM
2 MonyyeHve n3o6paxeHns Ha Mp BbInonHseT cnepytoLLme bl paboT:
MPOCBEYMBALOLLEM 3M1EKTPOHHOM MUKPOCKOME pa6oTa Ha NPOCBEYVBa03eM 3/1EKTPOHHOM
MUKpOCKONe
3.2 CamocToATeNbHas paboTa 0byyaroLerocs
Tabnuua 3.3
NH
" AMKaTOpbI Yacbl Ha Uacbl Ha
Ne Buabl caMocToATe/IbHOMN paboThl LOCTVXKEHNA
< |BbINO/IHEHWE [KOHCYIbTaLNK
KOMMeTeHU U
CemecTp: 5
PacueTHO-rpactmueckoe 3aaHune "MeTtogbl Or1K-1.2,0T1K-
1 pam %A A 42,0MK-7.2,Y |46 2
nccnefoBaHus K11

BbinonHeHue PIr3(P) Ha Tembl:

1. Tesuc "[edeKTbl KPUCTANNYECKOTO CTPOEHNS"

2. KBecCT "MeToAbl UccnefoBaHNA MaTtepuanos”

3. 3cce No Hay4HOW cTaTbe (aHa/IM3 MOCTaB/IEHHbIX LieNel U BblIGpaHHbIX METO/I0B UCC/ef0BaHUSA, OLeHKa
MOJyYEHHbIX pe3y/bTartoB). : PU3NYECKME METO/b! UCCIEL0BAHNA MAaTePUAIOB | METOANYECKME YKa3aHWA K
NabopaTopHbIM M MPaKTUYECKMM 3aHATUAM N0 Kypcam "®usnyeckme MeToLbl UCCMeL0BaHNA MaTeprasos” 1
"OCHOBbI 3KCMEePUMEHTATbHBIX UCCNEA0BaHNI" A19 MEXaHUKO-TEXHOMIOTMYECKOro akynbTeta / HoBocu6.
roc. TexH. yH-T ; [cocT. A. A. HukynuHa]. - Hosocnbupck, 2017. - 23, [1] c. : un.. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000236937

OrlK-4.2,0r1K-

79 20 0

2 |MNoAroToBKa K 3aHATUAM




M3yyeHune NEKLMOHHOro MaTeprana u OCHOBHOW nutepatypbl: HukynuHa A. A. MeTofbl 1ccnefoBaHns
MaTepuanoB [SNeKTPOHHbIN pecypc] : 3NeKTPOHHBIV y4ebHO-MeToAMYecKnin koMmnneke / A. A. HiKynuHa,
A. . CmupHosB, C. B. Becenos ; HoBocu6. roc. TexH. yH-T. - HoBocubmpck, [2012]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000172891. - 3arn. ¢ aKpaHa.

OrlK-1.2,0r1K-

4.2 20 2

3 |MNoarotoBka K atrectauun

: OpraHu3auus camocTosTeNIbHON paboTbl CTyAeHTOB HOBOCMOMPCKOr0 rocy4apCTBEHHOIO TEXHUYECKOrO
YHUBEPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. Hukutuu, T. HO.
CypHuHa). - HoBocnbupcek, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

CemecTp: 6
PacueTHo-rpactmueckoe 3agaHue "PeHTreHodasoBblli |OMK-4.2,0MK-
1 " 44 3
aHanus 7.2,YK-1.1

CTYZEHTbI NONyYaloT MHAAMBMAYaNbHOE 3aadaHve : HukynuHa A. A. MeTofbl UCCneaoBaHNs MaTepyanos
[ONeKTPOHHBI pecypc] : aNeKTPOHHLIN y4ebHO-MeToANYeCKUiA kKomnneke / A. A. HukynuHa, A. W.
CmupHos, C. B. Becenos ; HoBocuo. roc. TexH. yH-T. - HoBocmbupck, [2012]. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000172891. - 3arn. ¢ akpaHa. HukynuHa A. A. PactpoBas
3N1EKTPOHHAst MUKPOCKOMWS ¥ MUKPOPEHTreHOCMEeKTPasbHbI aHann3 [DN1eKTPOHHBINA pecypc] :
31EKTPOHHbIN y4ebHO-MeToAMYeCKM Komnneke / A. A. HukynuHa ; HoBocuKG. roc. TexH. yH-T. -
Hosocunbupck, [2015]. - Pexxkum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000220086. - 3arn. ¢
aKpaHa. OpraHusaumsa camocTosaTe/IbHOW paboTbl CTYAeHTOB HOBOCMOGUPCKOro rocy4apCTBEHHOr0
TEXHMYECKOr0 YHMBEPCUTETA : METOAMYECKOE PYKOBOACTBO / HOBOCKMO. roc. TexH. yH-T ; [cocT.: HO. B.
HukntuH, T. FO. CypHuHal. - HoBocmnbupck, 2016. - 19, [1] c. : Tabn.. - Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

OrlK-4.2,0r1K-

79 20 0

2 |MoaroToBKa K 3aHSTMAM

M3yyeHne TeopeTuyeckoro martepmana: ®usnyeckme METOLb! UCCeL0BaHNA MaTePUasioB | METOAMNYECKME
yKa3aHus K nabopaTopHbIM M MPaKTUYECKUM 3aHATUAM M0 KypcaMm "®Pusnyeckme MeTopl UCCefoBaHms
maTepuanos” 1 "OCHOBbI IKCNEPUMEHTA/IbHBIX UCCNeL0BAHUI" /1 MEXaHUKO-TEXHOOMYECKOro
(pakynoTeTa / HoBOCKOG. roc. TexH. yH-T ; [cocT. A. A. HukynuHa]. - HoBocmbupek, 2017. - 23, [1] c. : un.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000236937

3 |I‘Io,u,r0TosKa K atTectauum |OI‘I K-4.2 |20 |1

: OpraHu3aums caMoCToATeNbHON PaboTbl CTyAeHTOB HOBOCMOMPCKOro rocyapCTBEHHOrO TEXHUYECKOT0
YHVBepCHTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKO. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa]. - HoBocubupcek, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

CemecTp: 7
1 PacueTHo-rpauyeckoe 3agaHue "3NeKTPOHHas OnK-4.2,0lNK- 56 3
MUKpockonua™ 7.2, YK-1.1

CTYAEHTLI NOMyYatoT MHANBUAYaNIbHOE 3afaHure: HukynuHa A. A. MeToabl nccneoBaHns maTepranos
[2neKTpOHHBIA pecypc] : 3NeKTPOHHLIN y4ebHO-MeToaMYecKniA Komnneke / A. A. HukynuHa, A. W.
CmupHos, C. B. Becenos ; HoBocKo. roc. TexH. yH-T. - HoBocmbupck, [2012]. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000172891. - 3arn. ¢ akpaHa. OpraHu3aLms CaMoCTOATeNIbHOM
paboTbl CTyAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOIO TEXHUYECKOIO YHUBEPCUTETA | METOANYECKOE
pykoBoAcTBO / HoBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. HukuTuH, T. FO. CypHuHa]. - HoBocunbupck, 2016.
-19, [1] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042
MpocBeymBatoLLast 3N1IEKTPOHHAA MUKPOCKONUSA : METOAMNYECKME YKa3aHWs K nabopaTopHbIM paboTam no
Kypcy "MeTofbl UccnefoBaHMs MaTepuaios 1 npoueccos” ana 3 kypca MT® (cneymansHocTb 150501
"MarepuanoBefeHune B MalLIMHOCTPOeHNK" / HoBOCKG. roc. TexH. yH-T ; [cocT.: A. . CMupHoB, A. A.
HukynuHa]. - HoBocnbupek, 2010. - 19, [1] c. : un.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000144984

2 |ﬂ0,quTOBKa K 3aHATUAM |OI‘I K-4.2 |20 0

. Pu3nYeckme MeToAbl UCCeA0BaHNA MATEPUASIOB : METOANYECKME YKa3aHWA K 1abopaTopHbIM U
NPaKTUYECKNM 3aHATMAM NO Kypcam "Pu3nmyeckme MeTobl UccnefoBaHna matepuanos™ n "OCHOBI
3KCMEePUMEHTATbHbIX UCCNEeJ0BaHM" NS MEXaHUKO-TEXHOMOMMYeCKoro (akynbteta / HoBocu6. roc. TexH.
yH-T ; [cocT. A. A. HukynuHa]. - Hosocnbupck, 2017. - 23, [1] c. : un.. - Pexxum goctyna:

http://elibrary.nstu.ru/source?bib_id=vtls000236937




3 |lMoproToBka K arrectayumm

OrK-1.2,0r1K-
4.2
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1

: OpraHu3aums caMoCToATeNbHON PaboTbl CTy4eHTOB HOBOCMOMPCKOro rocyAapCTBEHHOrO TEXHUYECKOro
YHVBepCHTETA | METOAMYECKOE PyKOBOACTBO / HOBOCKO. roc. TexH. YH-T ; [cocT.: FO. B. HukutuH, T. HO.
CypHuHa]. - HoBocubupcek, 2016. - 19, [1] c. : Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

3.3 TexHonorus oby4yeHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCYNbTaLMii NPUMEHSIOTCS MHDOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOTK (Tabn. 3.4).

Tabnuua 3.4
[JedAtenoHocTb VHhopmaunoHHO-KOMMYHMKaLVOHHbIE TEXHOIOM NN
MHhopmmpoBaHue Moptan HI'TY; Cpefa an1eKTPOHHOro 06y4veHns HI' TY
KOHCcynbTMpoBaHue MopTtan HI'TY; Cpefa aNeKTPOHHOro 06by4veHns HITY
KoHTpO/b Cpefia aneKTpoHHOro 0byyeHms HI'TY
PasMeLLIEHIe y4eOHbIX Cpepa aneKTpoHHOro obyyeHmst HI'TY; 36C
MaTepranoB

4. NpaBuna aTTecTaumm 0byyaroLmxca no AUCUUMINHE

[ns atTecTaymm obyvarowmxca no AUCUMNINHE UCnosb3yeTcs 6abHO-PenTUHIOBas c1UcTeMa
(BPC), no3BonsoLWwas BbICTaBSATb OLEHKMN MO TPaaULMOHHOM LKane 1 15-ypoBHeBoit ECTS.

KpaTkast nHtopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
OueHnBaeMble BUbI LeATe/TbHOCTY 06y4aroLmxcs '%/Ialf_; MakcumasibHbI 6asin

CemecTp: 5

Jlabopamopuas: 10 20
PI'3/Peghepam: 20 40
Oxzamen: 20 40
CemecTp: 6

IIpaxmuueckue 3anamus: 10 20
PI3/Pegepam: 20 40
Oxzamen: 20 40
Cemectp: 7

IIpaxmuyueckue 3anamusi: 10 20
PI'3/Pegepam: 20 40
Oxzamen: 20 40




B Tabnuue 4.2 npefcTaBieHo COOTBETCTBYE POPM KOHTPO/S 3asB/sieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
dopmbl
Kogabl P
o KOHTpONA
KOMMETEH MHaMKaTopbl JOCTUXEHNSA KOMMETEHLNI
UMV' Sawua Ok3ameH
PIr3/P
OMK-1 OlK-1 2. ¥YMeeT 1Cnosib30BaTb OCHOBHbIE 3KCMEPUMEHTa/IbHbIE METO/bI OMNpPeSeneHuns +
(hM3NKO-MEXaHNYECKMNX CBOMNCTB MaTepUanoB 1 n3aennii
OrK-4 OlK-4 2. YMeeT NpuMeHsTb COBPEMEHHbIE NMOAXO0Ab! 418 NOMYYeHNS, aHaIn3a 1 BU3yasibHOro + +

npeacTaBneHnst pesy/bTaToB IKCMEPUMEHTA/bHBIX 1 TEOPETUYECKUX UCC/EA0BaHNIA

OrK-7 2. Pa3pabaTbIBaeT, UCMO/b3YeT, CUCTEMATM3MPYET 1 aHa/IM3UPYeT METOANYECKYHO,
OlMK-7 |Hay4YHO-TEXHWNYECKYIO U TEXHOMOTMUECKYIO IMTEPATYPY AN NPUHSTUS PELLEHWIA B HAYUHbIX + +
NCCNEel0BaHUAX 1 B MPAKTUYECKO TEXHUUECKOI AeATeNbHOCTH

YK-1 |YK-11. 3HaeT npuHumnbl cbopa, 0T6opa 1 0606LLeHNs MHpOPMaLLUN. +

®OH[, OLEHOYHBIX CPEeACTB MO AVUCLMN/IMHE NPeACTaBNeH B MPUIoXeHWn Ne 1 K paboueit
nporpamMme.

5. Jlutepatypa

OcHoBHas nMTepaTypa
1. CnexTpanbHbie MeTOABI aHaIu3a: Y uyeOHoe mocooue / [Tamkosa E.B., Bonocosa E.B., [lumnyns
A H. - Mocksa :CtI’'AY - "Arpyc", 2017. - 56 c.: ISBN. - Tekcr : anexkrponnsrii. - URL:
https://znanium.com/catalog/product/976630 (nata oopamenus: 20.03.2023). — Pesxxum moctymna: mo
TMOIIUCKE.

[ononHuTenpHaa anTepaTypa

1. PacTpoBas 3neKTpOHHAas MUKPOCKOMNUS 1711 HAHOTEXHOJOTvil. MeToapl 1 MpuMeHeHue :
monorpadus / mox pea. Y. XKy, XK. JI. Yanra, T. I1. Kamunckoii. - 4-e n3a. - Mocksa :
Jlabopatopus 3Hanuii, 2021. - 601 c. - ISBN 978-5-00101-142-2. - Tekcr : anexkrponHsbIid. - URL:
https://znanium.com/catalog/product/1984948 (nara oopamenus: 20.03.2023). — Pesxum goctyma:
TI0 TIOZTIHICKE.

2. beikos, C. 0. Ucnerranus matepuanos : yueoHoe mocodue / C.1O. beikos, A.I'. Cxuptnanze. —
Mockaa : KYPC : UHOPA-M, 2022. — 120 c. - ISBN 978-5-906923-84-4. - Tekcr :
anektponHsiid. - URL: https://znanium.com/catalog/product/1916408 (naTta obpamieHus:
20.03.2023). — Pesxum mocTyrma: 1o MOAIUCKE.

3. AnucoBud, A. I'. MEKpPOCTPYKTYpBI YepHBIX U HBETHBIX MeTa/ioB / A. I'. AHuncoBmy, A. A.
Anppymesua. — Munck : benopycckas nayka, 2015. — 132 ¢. — ISBN 978-985-08-1883-6. —
Texcr : amexTponnsiii // Iludposoit oopazosatenbHbiil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/51820.html (mata o6pamenus: 20.03.2023). — Pexxum mocTyma: as
aBTOPU3UP. MOIb30BaTENEH

4, Ou3nueckre MeTOapI KOHTPOIIS CTPYKTYPHI U KauecTBa MaTepuaios - Y4eb. mocobue [mms MTD
HanpasieHus 551600 (cnew. 120800)] / baraeB A. A., bataes B. A., Tymmackwuii JI. ., Kotopos
C. A., byropus /1. E., CyxanoB JI. A., bataesa 3. b., CmuproB A. 1., [Tnoxos A. B. ; Hosocu6.
roc. TexH. yH-T. - HoBocubupck, 2000. - 154 c.. - Pexxum nocryna:

http://www library.nstu.ru/fulltext/metodics/2000/bat.zip

NHTepHeT-pecypcsl

1. ScienceDirect : the world’s premier platform of peer-reviewed literature / Elsevier B.V. — URL:
http://www .sciencedirect.com (access data: 08.07.2022). — Xypuansr uzgatensctsa Elsiver. — Text
: electronic.




2. Springer materials [Electronic resource]. - Landolt-Bornstein, 2020. - Mode of access:
https://materials.springer.com. - Title from screen.

6. MeToan4yecKoe 1 NporpaMmmHoe obecneyeHne, MHPOPMALNOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme

1. [TpocBeunBaronias 31eKTPOHHAS MUKPOCKOIHS | METOAMYECKHE YKa3aHUS K JJa00paTOPHBIM
paboTtam o kypcy "MeTtoasl uccaea0BaHUs MaTepuaioB u mpoueccoB” mist 3 kypca MTD
(cmenmameHOCTE 150501 "MarepuanoBenenne B MammnHOCTpoeHnu'' / HoBocHO. ToC. TeXH. yH-T ;
[cocT.: A. 1. CmupHOB, A. A. Hukynuna]. - HoBocubupcek, 2010. - 19, [1] c. : min.. - Pesxxum
nocrymna: http://elibrary.nstu.ru/source?bib_1d=vtls000144984

2. OpraHmu3anus CaMOCTOSITEIBHON paboThl cTyaeHToB HOBOCHOMPCKOro rocy1apcTBEHHOTO
TEXHUYECKOTO YHHUBEPCUTETA : METOAMUYECKOe pykoBoacTBO / HoBocub. roc. TexH. yH-T ; [cocT.: O.
B. Huxurtun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

3. Hukymuaa A. A. MeTozs! ucciieoBaHus MaTepHaaoB [ DIeKTPOHHBIN pecypc| : 3IeKTPOHHBII
yueOHO-MeTonmueckuii kommuieke / A. A. Huxymuna, A. M. Cmupros, C. B. Becenos ; HoBocu®6.
roc. TexH. yH-T. - HoBocubupck, [2012]. - Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000172891. - 3aru. ¢ 3xpaHa.

4. Hukynuaa A. A. PactpoBas 371eKTpOHHAS MUKPOCKOTHS M MUKPOPEHTT €HOCTIEK TPaTbHBIN
aHau3 [ DIIEKTPOHHBIN pecypc] : 3eKTPOHHBIN Yyu4eOHO-MeToanuecKuii KomIuieke / A. A.
Hukynuna ; HoBocu®6. roc. TexH. yH-T. - HoBocuOupck, [2015]. - Pesxxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000220086. - 3ar. ¢ 3kpaHa.

5. UccnenoBaHne CTPOSHUS METAJIIOB U CIUTABOB METOJAMHU MaKpO- U MUKPOAHAIN3A !
MeTOAMYECKHe yKa3aHus K JabopaTtopHoi padote Ne 1 mo kypcy "MarepuanoBeaenue” ams 2 Kypca
MT® u 1 xypca @®JIA nueBHOTO 00yuenus / HoBocub. roc. TexH. yH-T ; [coct.: H. B. [lmotHukoBa
u ap.]. - HoBocubupck, 2007. - 14, [1] ¢. : ni.. - Pesxum moctymna:
http://elibrary.nstu.ru/source?bib_1d=vtls000070177

6. dusnueckue METOABI UCCIIENOBAHNS MATEPUAIOB | METOIUYECKUE YKA3aHUS K TAOOPATOPHBIM H
MPAKTUYECKUM 3aHSATUSIM M0 Kypcam "du3ndeckre MeTOIbI HCCAEI0OBAHUS MATEPUAIOB" U
"OCHOBBI SKCIIEPHMEHTATBHBIX UCCIIEOBAHMI" 151 MEXaHUKO-TEXHOJIOTHIecKoro (hakynprera /
HoBocu6. roc. TexH. yu-T ; [cocT. A. A. Hukynuna]. - HoBocubupck, 2017. - 23, [1] ¢. : ui.. -
Pesxum moctyma: http://elibrary.nstu.ru/source?bib_1d=vtls000236937

6.2 Cneunann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 [Taket oducHbIx ipunoxkennii Microsoft Office
2 Onepanuonnas cuctema Microsoft Windows

6.3 NHhopMaLmoHHble TEXHONOornm

Mpw ocyuwlecTBeHUM 06pa3oBaTe/IbHOrO NPoLecca Mo AMCLMNINHE NPUMEHAIOTCA 3/1EMEHTI
AVCTaHLMOHHbIX 06pa3oBaTe/lbHbIX TEXHOMOTUIA, a TakKXKe CUHXPOHHOIO U aCMHXPOHHOTO
B3aMMO/ENCTBIS B 3NEKTPOHHO MH(OPMaLMOHHO-06pa3oBaTenbHOM cpeabl HITTY.

7. MaTepuranbHO-TeXHMYECKOe 0becneyeHmne

Mpe3eHTaLMOHHOe 060pyA0BaHME

No HanmeHoBaHue Ha3HauyeHue

1 |KomnnekT MynbTUMeAMIAHOr0 060py0BaHNS |NpoBeeHe NeKLMIA, NabopaTopHbIX paboT

CnevuanbHoe o6opysoBaHme

| No | HavimeHoBaHue HasHa4eHwe




Mukpockon AXIO Observer Alm

O6opyaoBaHue UCNONb3yeTes Ans
NPOBEAEHNS UCCNEA0BaHWI

Mukpockon "Akcnosept 40 MAT"

O6opyaoBaHne UCMONb3yeTcsa Ans
NnpoBeAeHUs nccnenoBaHU

PacTpoBbIli 3NEKTPOHHBIA MUKpockon EVO50
XVP

OGopyaoBaHWe UCNoNb3yeTes s
MPOBEAIEHNS UCCNE0BaAHMIA

HanbinuTenbHas yCTaHOBKaA A/1sl MOArOTOBKU
006pasLLoB N5 NCCNEA0aHNS Ha 3NEKTPOHHbIX
MUKpOCKoNax

O6opyaoBaHue UCMONb3yeTes AN
NpOBeAEHNs UCCNe[0BaHN

YCTPOCTBO MOHHOTO TPaB/eHUS A1
NOAroTOBKM 06pa3L0B ANS UCCNeAoBaHme Ha
3NeKTPOHHbIX MUKPOCKOMNax- cucTeMa
(OMHULLIHONM A0BOAKM 06pa3LoB PIPS

O6opyaoBaHue UCMONb3yeTes AN
NpOBeAEHNs UCCNe[0BaHN

DIL 402 E NETZSCH pgunatomeTp 404
NpoBeAeHNsA TePMNUYECKOr0 aHasIn3a
martepuanos B ananasoHe 20...2000 oC

OG6opyaoBaHWe UCNoNb3yeTes s
MPOBE/IEHNS UCCEA0BaHMIA

MpocBeynBaOLLMIA 3MEKTPOHHbIA MUKPOCKON
Tecnai G2 20TWIN

OGopyaoBaHWe UCNoNb3yeTes s
MPOBEAIEHNS UCCNE0BaAHMIA

YCTaHOBKa PeHTreHOCTPYKTYPHOrO0
aHanm3a matepuanioB ARL XTRA
YcTaHOBKa PEHTreHOCTPYKTYPHOIO
aHanm3a matepuanioB ARL XTRA
YCcTaHOBKa PeHTreHOCTPYKTYPHOro aHasm3a
matepuanos ARL XTRA

O6opyaoBaHue UCMONb3yeTes 4N
NpOBeAEHNs UCCNe[0BaHNI
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O6pazoBarenbHas nporpamma: 22.03.01 MatepuanoBeneHue U TEXHOJIOTHH MaTEPHATIOB, POQIIIb:
MarepuanoBeieHHe U TEXHOJIOTUH MAIIMHOCTPOUTEIILHBIX MaTEPUATIOB

HoBocubupck 2022



1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mieHHass cTpykTypa (oHIAa OIEHOYHBIX CPEACTB MO AUCHUILINHE DHU3NYECKHE METOIBI
UCCIIEIOBaHMsI MaTepuasnoB ImpexacraBieHa B TaOmuie. COBOKYIMHOCTb pe3yJbTaTOB OOy4Y€HUS IIO
JTUCITUTIIMHE COOTHECEHA C YPOBHSMH C(HOPMUPOBAHHOCTH KOMIIETEHIIMH M COOTHECCHHBIMHU C HUMHU
uHANKaTopamMu. MHAMKATOPBI TOCTHXKEHUSI KOMIIETEHIIUN HW3MEpSEMBbl C MOMOIIBI0 CPEACTB TEKYIIEeH U
MPOMEKYTOUHOM aTTeCTalluy 10 AMCUMILUINHe OU3nyecKre METOIbl UCCIIEJOBAaHUS MaTEPUATIOB.

Tabnuna

JTansl OHEHKH pPe3yJIbTATOB 00y4eHus 1
COOTHECEHHBbIX ¢ HUMH HHANKATOPOB
JTOCTHKEHHUS KOMITeTeHIIUH

Meponpusitus
®opMmupyemble HNuauxaropsl porp
N Tembl TeKyIIero KOHTPOJIsI
KOMIIeTeHIuH KOMIeTeHIuii IIpome:xyTouHas
(xoHTpOIBHAS
N aTTecranus
padora, KypcoBoi
(3K3amMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
OIIK-1 CrocobOeH |2. YmeeT Junaxtudeckas eauHua: 1 Ok3aMeH 5 cemectp,
peuiath 3aJ1a4M | ICII0JIb30BATh Mertoapl CTPYKTYPHOTO aHajH3a BOIIPOCHI pa3zena 5
npodeccroHaNbHOI  |OCHOBHBIE 1.3 IlpumeHeHHe AuUIATOMETpa
JIeATEeIILHOCTH, 9KCIIEPUMEHTAIIbHbIC (A7 ONpENeNICHUs KPUTHYECKHX
INPUMEHSST  METOJBI [METOIBI ONIPENEIICHNUS | TOUEK CTanu 1.7
MOJICTTMPOBaHNS, ¢usuxo- JlunaroMeTprdecKknii aHamu3
MaTeMaTHIECKOTO MEXaHNYECKUX
aHaIN3a, CBOHCTB MaTepHaIOB
€CTCCTBCHHOHAYYHBIC (1 I/ISJICJ'II/Iﬁ

U OOIIeUHKECHEPHbIC
3HAHMS

OIIK-4
MIPOBOJIUTH
HU3MEPEHUSI u
HaOJroieHus B chepe
npo¢eCcCHOHATBHOM
JIeSATEIHOCTH,
00pabatbIBaTh
NPE/ICTABIISThH
JKCIEPUMEHTAIIbHbIC
JIAHHbBIE

Crocoben

u

2. YMeeT NIpuMEeHATh
COBPEMEHHBIE
MOXOBI JIJIs
MOJTyYEHUsI, aHAJIN3a
Y BU3YaJIbHOTO
MpeCTaBICHUS
pe3yIbTaToOB
IKCIEPUMEHTAITBHBIX
U TEOPETHIECKIX
HCCJIEJOBAHUN

Junaktruueckas equHULA:

1 Metoasl CTpYKTYpHOTO aHAIN3a
1.1 CBeToBast MUKPOCKOTIHSA

1.2 PactpoBas  3yeKTpOHHAS
MHUKPOCKOTIHS

1.3 IlpocBeunBaromas
3JIEKTPOHHAsE MUKPOCKOIIUS

1.4 PeHTreHOCTPYKTYpHBIN aHaIIN3
1.5 Ckanupyroiast 30HI10Bas
MHUKPOCKOTINS

1.6 CniekTpalibHbIe METO/IbI
aHanmm3a

Junaktruueckas equHULA:

2 PentreHoazoBslit aHaIM3

2.12 ®OusnyecKue MPUHITUITEL
(hopMHUpOBaHHS PEHTTEHOTPAaMM
Junaktuueckas eIUHHULA!

3 DneKTpOHHAs MUKPOCKOIHS
3.15 Abeppauuu
3JEeKTPOMArHUTHBIX JINH3
3JEKTPOHHBIX MUKPOCKOIIOB

3.16 YcrpoiictBo
MIPOCBEUMBAIOIIETO M PACTPOBOTO
ANIEKTPOHHBIX MUKPOCKOIIOB

3.17 Ananutndeckue
BO3MOYKHOCTH 3JIEKTPOHHBIX
MHKPOCKOTIOB.
PacuerHo-Tpaduueckoe 3aanne
"DneKTpoHHAas MUKpOCKOnus'"
PacuerHo-rpaduueckoe 3ananne
"Pentrenogazonsiii ananusz"

PI3 6, 7 cemectpsl,
OCHOBHAs 4acTh

Ok3aMeH 5 cemectp,
BOIIPOCHI Pa3ieNIoB
1-4,6

Ok3ameH 6 cemectp,
Borpocsl 1 -10
Ok3ameH 7 cemecTp,
Bompock 1 - 33

OIIK-7 Cnocoben

2. PaspabatriBaer,

. PacquHo-rpa(bI/Iqecxoe 3aJaHucC

PI'3 5, 6, 7 cemectpsl,

Dk3ameH 5 cemectp,

2




aHAIM3UPOBATH, UCIIONIB3YET, "Mertonsl  uccienoBaHus" .|ocHOBHas yacTh BOIIPOCHI pasjena 7
COCTaBIIATh u|cucremMatu3upyeTr u  [PacyerHo-rpadudeckoe  3amaHne

MIPUMEHSTD aHATM3UPYET "DJEeKTpOHHAS MHKpPOCKOTHs"

TEXHUIECKYTO METOJIMUYECKYIO, PacuerHo-rpaduueckoe  3amanue

JIOKYMEHTAIIHIO, Hay9IHO- "PenTrenodazonsiii anamms"

CBSI3aHHYIO C|TEXHUIECKYTO U

npodecCHOHAIBHON | TEXHOJIOTNYECKYIO

JIeITeNIbHOCTRIO, B |nuTeparypy s

COOTBETCTBHH C|pUHSTHUS PELIEHUH B

JEUCTBYIOIUMH Hay4HBIX

HOPMaTHBHBIMH UCCJIEJIOBAaHUAX U B

JIOKyMEHTaMH B|MpaKTHYECKOit

COOTBETCTBYIOIIEH TEXHUYECKOU

0Tpaciu JESATEIBHOCTH

YK-1 CriocobeH | 1. 3naer npuanunsl | PacuerHo-rpadudeckoe 3amanme |[PI'3 6, 7 cemectpsl,| Ox3amMeH 5 cemectp,
OCYILIECTBIISITh cbopa, otOopa u "DneKTpoHHAs MHUKPOCKOTIHA" | OCHOBHAS YaCTh BONIPOCHI paszzena 7
TIOUCK, KPUTHYECKHH |0000ImmeHs JunaxkTudaeckas eMHHLIA:

aHaM3 W CHHTE3 |[MH(OpMAIHH. PacuerHo-rpaduaeckoe  3amaHme

uHdopmanuu, "Pentrenoga3oBsbrii ananuz"

MPpUMCHATH

CHUCTEMHBI  ITOJXOJ

JUISt peeHus

MOCTaBJICHHBIX 3a/Ja4

2. MeTtoanka OlleHKH 3TanoB ()OPMHPOBAHUS KOMIETEHIHHA MO TUCHUTINHE

Pe3ynbpTarel 00ydyeHuss 1O JMCLUIUIMHE, COOTHECEHHBbIE C YCTAaHOBJIEHHBIMH B IIPOrpaMMe
WHJUKATOPaMU JOCTH)KCHMS KOMIIETEHUMMN IPOBEPSIOTCA IPU IIPOBENCHUM MEPONPUATHA TEKYyILEH
aTTecTaluu (KOHTPOJIS) B IPOLIECCE N3YUEHUS TUCIMITIIMHDI, YKa3aHHbIX B TaOnuLe paszjena 1.

B 5 cemectpe 00s3aTenbHBIM 3TaloM TEKyIIed aTTecTalluu SBISETCS pacueTHO-Tpaduueckoe
3amanne (padora) (PI'3(P)). TpebGoBanust k BemmonHenutro PI3(P), coctaB u mpaBuia OIEHKH
chopmynupoBansl B maciopte PI'3(P).

B 6 cemectpe oO0s3aTenbHBIM 3TaloM TEKYyIIEH aTTECTAllUU SIBISETCS pacdeTHO-Tpaduyeckoe
3ananue (pabora) (PI'3(P)). TpeGomanus k BboimonHeHuto PI'3(P), cocraB u mpaBuina OIEHKH
chopmynupoBansl B naciopte PI'3(P).

B 7 cemectpe 00s3aTenbHBIM 3TaloM TEKyIIed aTTecTalluu SBISETCS pacueTHO-Tpaduueckoe
3amganne (padora) (PI'3(P)). TpebGoBanuss k Bemonnenutro PI'3(P), coctaB u mpaBuia OIEHKH
chopmynupoansl B maciopte PI'3(P).

[TpomexyTouHast aTTecTalys Mo AMCHMIIJIMHE IPOBOAUTCS B 5 ceMecTpe - B popme 3K3aMeHa, B 6
cemecTpe - B (opMme dK3aMeHa, B 7 ceMecTpe - B (opMe 3K3aMeHa, KOTOPbII HalpaBlieH Ha OLIEHKY
c(hOpMUPOBAHHOCTH  PE3YyJIHTATOB
YCTAHOBJICHHBIMH B IpOrpamMMme HMHAMKaTtopamu jnoctuxeHus kommereHumi OIIK-1, OIIK-4, OIIK-7,
VYK-1 1 COOTHECEHHBIX C HUIMHU UHANKATOPOB. (CM. Tabmuiy pazaena 1).

DK3aMeH NMPOBOAUTCS B (popMe MUCBMEHHOTO TECTUPOBAHMS, BAPHAHTHI TECTA COCTABIAIOTCS U3
BOIIPOCOB, NMPHUBEICHHBIX B IMACHOPTE IK3aMEHA, MO3BOJISIONINX OIIEHUTh MOKa3aTesnu c(hOPMUPOBAHHOCTH
COOTBETCTBYIOIIUX KOMIIETEHIIUH

00y4eHus

1o JUCHUIIJIMHE

(Momyiio0),

COOTHCCEHHBIX C

OO0ue mpaBuia BBICTABICHUS OLIEHOK TEKYIIEH M MPOMEKYTOYHON aTTeCTalluu MO JAUCHUILTIHE
OTpeAeNsaoTCs 0aIbHO-PEUTUHIOBON CUCTEMOM, PUBEIEHHOW B pabouell mporpaMMe AUCIUILTAHBL.

Ha ocHoBanumu KpUTCPUCB, IPUBCACHHLIX B II. 3, OCYHICCTBIIACTCA OLICHKA ypOBHCﬁ JOCTUTHYTBIX

pe3yapTaToB  OO0ydYeHHUs
WHIUKaTopamMu jAoctkeHus komnereHiui OIIK-1,

NYCIIUIIIIMHOM.

110 OUCIHHUIIIINHE,

OIIK-4,

OIIK-7, VK-1,

COOTHCCCHHBIX C YCTAHOBJICHHBIMU B IIPOrpamMme
3aKpCIUICHHBIX 3a




3. OO0mas xapakTepucTHKA YPOBHel pe3yJbTaTOB 00y4eHHs, COOTHECEHHBIX ¢ HHAUKATOPaAMH
JOCTHKeHHUS KOMIIeTeHIIUI

IIpoaBunyrhiii. Teoperuueckoe coaepkaHue Kypca OCBOEHO  IMOJHOCTBIO.  CTyneHt
JIEMOHCTPUPYET CHUCTEMAaTHYECKOEe U IJIyOOKOe IMOHMMaHHe y4yeOHOro MaTepuala M CHOCOOHOCTh K
CaMOCTOSITETIbHOMY TIOTIOJHEHUIO M OOHOBICHHMIO 3HAHMM B XoJe JainbHeimeidl yueOHOH padoThl u
npodeccuoHanbHON nesTenpHocTH. CHOopMUPOBaHBI HEOOXOIUMBbIE HABBIKU MpaKkTHUecKoi paboTel. Bee
y4ueOHbIe 3aJ1aHHsl, TPETyCMOTPEHHBIE TPOTPaMMOIl 00y4EHHsI, BBIITOJHEHBI KAYECTBEHHO, 0€3 3aMeUaHmii.
Pe3ynbpTarhl 00ydeHUs MO AUCUMILIMHE (MOAYINIO), COOTHECEHHBbIE C YCTAaHOBJIIEHHBIMH B IIpOrpamMme
UH/INKATOpaMH JOCTIXKCHHUS KOMIIETCHIIMH, OIICHEHBl YHWCIOM OajuloB, BXOSIIMM B JHANa30H
IIPOJBUHYTOTO YPOBHS.

Ba3oBbiii. Teoperuueckoe copepikaHHE Kypca OCBOGHO B 00beMe, HEOOXOAWMOM st
nanpHEHIen y4ueObl ©u  mpodecCHOHAIBbHOM JaedaTenbHOCTH. HaBblkM  mpakTHYecKodW  paboThl
chopMupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemycMoTpeHHBIe IPOrpaMMoil 00ydeHusT yueOHbIe 3aaHus
BBIMIOJTHEHBl C HEOOJBIIMMU MOTPEIIHOCTAMHU. Pe3ynbraTel 00y4deHHs] MO JUCHUIUIMHE (MOIYJIIO),
COOTHECEHHBIC C YCTAaHOBJICHHBIMHU B MPOrPAMME MHAMKATOPAMU JOCTHXKCHHS KOMIETEHIIUN, OIEHEHBI
4yucIIoM 0aiioB B mpefesnax 6a30BOro ypoBHsi.

IToporoselii. Teopernueckoe coaepkaHHE Kypca OCBOEHO B 00beMe, HEOoOXOIUMOM JUIs
JanpHeimei yueObl u npoeccuoHalbHON AeATeNIbHOCTH. HekoTopble mpakTHuecKre HaBbIKU paboThI C
chopMupoBaHbl ¢ TmpobOenamMu. YueOHbIE 3aJaHusi, NPEAYCMOTPEHHBIE TPOrpaMMON OOy4eHus,
BBIMOJIHSUINCh € OLIMOKaMH, MCIpPaBJIEHHBIMU 110/ PYKOBOJCTBOM IperojaBateins. Pe3ynabTarsl
00y4eHHUs 10 AUCLUHUILIMHE (MOYJII0), COOTHECEHHBIE C YCTAHOBJICHHBIMU B IIPOrpaMMe MHAUKATOPaMHU
JOCTH)KEHUS] KOMIIETEHIUH, OLIEHEeHbl YHCIIOM OallIoB B IIpejiesiaX HOPOroBOro YpOBHSL.

Hu:ke moporoBoro. Teoperuueckoe coiepikaHue Kypca ocBoeHO (parmentapHo. HeoOxomumebie
HABBIKUM MPAKTUYECKOH paboThl Cc(HOpPMUPOBAHBI MHMHHUMAJIbHO. BONBIIMHCTBO Y4eOHBIX 3aJaHUM,
IPElyCMOTPEHHBIX NpOrpaMMoi OOy4YeHMs, HE BBINIOJIHEHBbI. Pe3ynbraTel OOydeHUs MO JUCIMILIMHE
(MOZyJI0), COOTHECEHHBIE C YCTAaHOBJICHHBIMH B MPOTrpaMMe MHIMKATOPAMHU JTOCTUKEHUS KOMIIETEHIIHH,
OLICHEHBI YHCJIOM 0aJIOB, BXOJSAIINX B JUANA30H HUXKE TOPOrOBOTO YPOBHSI.



DenepanbHOE FOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

HacnopT IK3aMCHa
0 JUCIUILINHE «PU3NUESCKUE METOIbI HCCIICAOBAHUS MaTCpuajioB», 5 CCMECTP

1. Metoauka oueHKHn

DK3aMeH MPOBOIUTCS B OpME MUCHbMEHHOTO TECTUPOBAHUS C UCIIOIL30BAHUEM AIIEKTPOHHOMN
uHdopMalmoHHO-00pa3zoBatenbHOil  cpena HITY  (http://  www.nstu.ru/sveden/eos) wu
(dhopmupyeTcst BHIOOPKOH M3 68 BOIIPOCOB IO CIEAYIONIEMY MpaBuiIy: 3 Borpoca u3 TeMbl "OO0rue
Borpockl", 3 Bompoca u3 Tembl "CBeToBas Metamiorpadus’, 4 Borpoca U3 TeMbl "DICKTPOHHAS
MUKpockorus', 3 Bompoca HU3 TeMbl "PeHTreHOBCKME METONbl aHaimu3a', 3 BOIpoca U3 TEMbI
"CkaHupyrolias 30H70Basi MUKpocKomus'", 2 Borpoca u3 TeMbl "'"CreKTpalibHble METO/IbI aHamu3a'", 2
BoIpoca u3 TeMbl "Tepmuueckuii aHanu3" (CIUCOK BOIIPOCOB MPUBEIEH HUKE).

TecToBble 3aaHNs OXBaTBIBAIOT Bce coaeprkanne «Dusndeckre METObl UCCIeI0OBAHUS

MaTepHaoB», 5 CEMECTP.

2. Kputepum oneHKH

BrImonHeHue Tecta 3acuMTHIBACTCS HA MPOABUHYTOM YPOBHE, €CIIH CTYACHT MPABHIBLHO
OTBETHJI Ha BCE BOIPOCHI TECTa, 3HAET ONPEICICHHS BCEX IOHITUH, MPOJECMOHCTPHPOBA
CIOCOOHOCTh  0€30IMO0YHO  yCTaHABIMBATH ITOCIICOBATEIBHOCTh M COOTBETCTBHE MEKIY
npoleccaMi U SIBIICHUSMH, BBIABISATH MPOOJEMBI, Mpeniaratb MEXaHU3Mbl WX pEIICHUS,
MPEJICTABIISICT KOJIMYSCTBCHHBIE M KAYECTBCHHBIC XAPAKTEPUCTHKHU OMPEACICHHBIX IPOICCCOB.
COBOKYITHOCTh PE3yJbTaTOB O0YYCHHUS MO JAMCIUILUIMHE U COOTHECEHHBIX C HUMHU HHIUKATOPOB
JOCTYIKCHHUSI KOMITCTEHIIMI HE COICPXKHUT MpoOeioB. YCTAaHOBJICHHBIE B IPOrpaMMe
KOMIETeHIH chopmMHupoBaHbl B ToTHOM o0beMe. OrieHka coctaBnset om 35 do 40 6annos.

BrimonHeHne Tecta 3acUMTHIBACTCS HAa 0a30BOM YPOBHE, €CJIHM CTYACHT IPABHIILHO
OTBETWJI Ha %3 BOMPOCOB TECTA, 3HAET OMPEIEIICHUS OCHOBHBIX TMOHATUH, MPOJIEMOHCTPUPOBAI
CIIOCOOHOCTh YCTaHABJIMBATH TIOCEIOBATEILHOCTE W COOTBETCTBHE MEXKIY NPOIECCaMH U
SIBIICHUSIMH, TIPABHJILHO XapaKTepH3yeT TMporecchl, sBieHUs. COBOKYITHOCTH pPE3yIbTaTOB
o0ydeHus MO TUCHUILUIMHE U COOTHECEHHBIX C HUMH WHAMKATOPOB JOCTHKEHUS KOMIIETEHIIUH
COJICP)KAT HECYIIECTBEHHBIC TMpoOenbl. YCTAaHOBJICHHBIE B MPOTrpaMMe KOMIICTCHITUU
chopMupoBaHbl Ha 6a30BOM ypoBHe. O1ieHKa coCTaBIseT om 34 0o 27 6annos.

BrimonHeHne Tecta 3acUMTHIBACTCS HAa MOPOTrOBOM YPOBHE, €CIU CTYACHT MPABHIILHO
OTBETWJI OT /2 JO % BOINPOCOB TECTa, 3HAET ONpPEICICHUS OCHOBHBIX MOHSATHIA,
MIPOJACMOHCTPUPOBAJ CITIOCOOHOCTh YCTAaHABIMBATH MOCIIEIOBATEIIFHOCTh M COOTBETCTBUE MEKITY
nporeccaMu M sBieHUsIMU. COBOKYMHOCTh pe3yJibTaToOB OOydYeHUs TO AWCHUIUIMHE U
COOTHECCHHBIX C HHUMHU WHJIWKATOPOB JOCTH)KCHHS KOMITETECHIIMH COJEPKHUT TPOOEIIBL.
YcTaHOBIIEHHBIE B TIPOrpaMMe KOMIIETEHIIMU CHOPMUPOBAHBI Ha TOPOroBoM ypoBHE. OlieHKa
coctasisieT om 26 0o 20 b6annos.

BrimonHenue Tecta CcuUMTaeTCs HeYAOBJETBOPUTEIBHBIM, €CIU CTYISHT MPAaBHIBHO
OTBETHJI MCHEE YeM Ha IIOJIOBHHY BOIPOCOB TECTa, HE 3HACT OINpPENSIICHUN TOHATHH, HE
MPOAEMOHCTPUPOBAJ CIIOCOOHOCTh YCTAaHABIMBATH MOCIEIOBATENILHOCTh M COOTBETCTBUE MEKIY
nporieccaMu M siBieHUSMH. COBOKYIHOCTh pe3yJIbTaToB OOydYeHUsS TIO0 JAWCHUILIMHE U
COOTHECEHHBIX C HUMHU HWHIUKATOPOB JOCTH)KCHHSI KOMIIETCHLIUH COAEPKHUT CYIIECTBEHHBIC
po0OeITbl. Y CTaHOBJICHHBIE B MPOTpaMMe KOMIIETSHIIMH He chopMupoBaHbl. OIICHKA COCTABIISET
menee 20 bannos.



3. lIxana oueHkn

DK3aMeH CUUTACTCS CIAHHBIM, €CJIM CyMMa OaJlJIOB 10 BCEM 3aaHMsIM OMIIETa COCTABIAET OT
20 o 40 6amtoB BrmountenbHO. Cymma MeHee 20 OaJlsioB MPU3HAETCS HEYTOBICTBOPUTEILHBIM
pE3yJIbTaTOM IIPOMEXYTOYHOM aTTECTAllMU 110 AUCLUIIIIMHE.

Kaxxapiii Bompoc Tecta oleHuBaeTcsl MakcuManbHO B 1 6ami. B ciiydae MHOKECTBEHHOTO
0TBETa, CyMMa BEPHBIX OTBETOB TaKxke cocranisgeT 1 6ami. [loaydeHHbIi pe3yapTaT yMHOXKAETCS
Ha 2.

B o0meit omeHke 0O IUCHMIUIMHE 3K3aMCHAIMOHHBIE Oayibl yYUTHIBAIOTCS B
COOTBETCTBUH C IIPABUIIAMH OAJUTbHO-PEUTHHIOBOM CHCTEMBI, ycTaHOBIeHHBIMU B HI'TY.

4 Bonpochl K 3K3aMEHY 110 AMCHUIIHHEe « PU3NYECKIE METO/IbI UCCIIEI0BAHUS MAaTEPHUAIIOB)

Pa3zgen 1 PeHTreHoBCcKHE METOABI AaHAJIN3A
Bompoc 1. PenTrenoBckue a1y4u BO3HUKAOT. ..

O NPH TOPMOKEHHHU OBICTPO JIETAIIUX IPOTOHOB

O NPH TOPMOKEHUH OBICTPO JIETAILIUX 3JIeKTPOHOB

O NP B3aUMO/eliCTBHH FAMMa-H3J1y4eHHs C BellleCTBOM
Bompoc 2.
OKCIIEpUMEHT KaKOro Y4YEHOro IpeACTaBlIeH Ha pucyHke? BpiOepute U3 NpeyioKEeHHBIX
BapHaHTOB.

ey KpUCTanN MonyyeHHas
‘ Cusoy SHZO peHTroHorpamMa
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PeHTreHoBCKas Tpybka ®doTonnacTmHka

'5:3' M. Kropu-CkiooBckoit

'C:} B.K. Pentrena

C Makca ¢on Jlays

Bonpoc 3. Kakas ¢popmyia sBIsieTCS OCHOBOH PEHTT€HOCTPYKTYPHOTO aHaIu3a?
'5:3' ¢opmy.aa Byiabda-bperra

'C:} ¢dopmyna B.K. Perrrena

'C:} ¢dopmyna M. Kropu-CkinogoBckoit

O dbopmymna Jlayn

Bompoc 4. Ykaxure, 4TO MPEACTABICHO HA PUCYHKE:
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O CIEKTP
O dbpakTorpamMma
Bompoc 5. OcHOBHBIE IOTPELIHOCTH U3MEPEHUM NIPU PEHTIE€HOCTPYKTYPHOM aHAJIM3€E CBSI3aHBI C:

O 00padoTKOI MOTyYeHHBIX JAHHBIX
pudopom
NMPUroTOBJIEHNEM 00pa3ia

Bormpoc 6. Uto Takoe audpakrorpamma’?

O npsMasi 3aBUCIMOCTH MHTEHCUBHOCTH TU(PAKIMOHHON KapTHHBI OT yIila OTPaskeHUs
KpHBasi 3aBUCMMOCTH HHTEHCHBHOCTH JM(PAKIHMOHHONH KAPTHHBI OT YIJ1a OTPAKeHUs
KpHBasl pacrpeielIeHus] MHTEHCUBHOCTH XMMHUYECKHUX 3JIEMEHTOB

Bonpoc 7. Kak pacnpeznensieTcss 3HEpTus Ipu TOPMOKEHHH OBICTPO JETALIMX 3JIEKTPOHOB HA
Marepualie anoja?

© 99 % - na TOpMOsKeHue, 1 % - Ha popMupOBaHNE PEHTTEHOBCKOI0 U3J1y4eHU S

O 77%- na TOpMOXeHHue, 23 % - Ha GOpMHUPOBaHKE PEHTTEHOBCKOTO H3ITy4EHUS

© 99 % - na (dbopmMHpOBaHUE PEHTTEHOBCKOTO M3IIyueHHs , 1 % - Ha TOpMOKEHHE

O 77 % - na (dbopMHpOBaHUE PEHTTEHOBCKOTO U3ilyueHusl, 23 % - Ha TOPMOXKEHHE

Bomnpoc 8. OT 4ero 3aBHCUT TOYHOCTD OTIPENEICHUS MEKIUIOCKOCTHBIX PACCTOSTHUM?
OT TOYHOCTH OTIPE/ICICHUS XapaKTEPUCTUIECCKHUX JITMH BOJTH
© ot Tounoctn U3MepeHHusl YIJIOB OTPaKeHui
© or Tounoctn U3MEPEHUs YIJIOB Na/IeHUs
Pa3nes 2 DiieKTpOHHAsi MUKPOCKOIIHS
Bonpoc 9. 3a cueTr yero B pacTpoBOM 3JEKTPOHHOM MHUKPOCKOIE 3JIEKTPOHHBIM JIyd JBHKETCS
1o pa3BepTke?
3a cyeT KaToja

© 3a cuer cucemsl IbE30CKAHEPOB

© 3a cuer UMMEPCHOHHOI'0 0ObEKTHBA

© 3a cuer (dopmupoBaHus (POTOHOB PA3IUYHOMN IPKOCTU
3a cYeT ABYX Map OTKJIOHSIIOIIMX KATYIIeK

Bompoc 10. Bepno nu yrBepxkaenue? Yem Oonbliie miomiaab UCHYCKaHUS KaToa, TEM BBIIIE
paspenaroniasi CocoOOHOCTh MUKPOCKOIIA.

na

O HET

Bompoc 11. Beibepure 13 unciia npeyioxkeHHBIX H300paKeHU PpaKkTorpaMMmy:

20 pm EHT = 20,00 kv Signal A = SE1

: Date :22 Jun 2009
O t WD = 10.0 mm Mag= 754X Photo No. = 4343




2pm’ Y Signal A = SE1 Date 21 Jan 2010 .
O 2 WD = 60mm Mag = 1619 K X Photo No. = 7143

30pm Electron Image 1

CeLat

Al Ka1A . Lalal
aTOMHO'BMI/ICCHOHHblﬁ Ka‘-ICCTBCHHHﬁ CHCKTpEU'IBHBIfI aHaJIn3

MI/IKpOpeHTI‘CHOCHCKTpaJ'IBHHﬁ KOJIMYECTBEHHBIN aHAIN3



O pentrenodazopriii anamis
MHUKPOPEHTIeHOCTIEKTPAJIbHbIN Ka4eCTBEHHbIH aHAJIN3
PEHTI€HOCTPYKTYPHBIN aHAIU3
) aTOMHO-IMHCCHOHHBIH KOMYECTBEHHBIH CIIEKTPATbHBII aHAIIN3
Borpoc 13. pactpoBast 31eKTPOHHAsE MUKPOCKOIUS PUMCHSETCSL:
— NPH aHAJIM3e TPABJICHHBIX U HEeTPaBJICHHBIX HLIN(OB
| IpH aHaJIN3e Cy03epeHHON CTPYKTYpPHI
| [IpU aHAJIU3€ AUCIOKALIMOHHOW CTPYKTYphI
— ipu ppakTorpaguUecKux Mccae0BaHUAX
—! TIpM McCIeI0BAHUN Pa3MepoB U (opM YacTHIL
Bompoc 14. Yto Takoe ronnomerp?
J yCTpOHCTBo 111 GUKCUPOBAHMS HAIIPSKCHUS
! yCTpOHCTBO U1t POPMUPOBAHUS IEKTPOHHOTO JTyda
YCTPOMCTBO AJIsi OTKJIOHEHHS 3JIEKTPOHHOTO JIy4a C LIeJbI0 (GOpMUPOBAHUS pa3BEPTKU
O YcerpoiicTBO 1151 mepeMelieHusi 00bEKTHOI0 CTOJIMKA B MUKPOCKOIIe
Bompoc 15. Haznauenue kaToza B 3JIEKTPOHHOM ITyIIKE:
YMEHbILIACT YUCIIO DJICKTPOHOB B ITYYKE
U siBiIsieTest MCTOUHHKOM 3JIeKTPOHOB
' okycupyer dIeKTpOHBI
Bompoc 16. K ocnoBrBIM npenmymectsam POM oTHOCATCS:
L) mceenoBanue AMIIEKTPUKOB
| HaJIM4YMe Bakyyma
' BO3MOKHOCTH IPOBEJCHUSI PEHTTeHOCIIEKTPAJIbHOI0 AHAJIN3a
' BO3MOKHOCTbH BBISIBIIEHUSI CTPYKTYphl BHYTpH 00pasiia
' posibIIas riy0uHa gokyca
' IPOCTOTA U3MEHEHU yBeJIUYeHU I
— mpocToTa NoAroTOBKH 00HLEKTOB
— BBICOKAsI pa3pemianinas cnocoOHOCTH M0 CPABHEHUIO CO CBETOBOM MHUKPOCKONMEH
Bompoc 17. Jlna xakoro pexkuma paboThl pacCTPOBOTO DJIEKTPOHHOTO MHKPOCKOTA XapaKTEPHO
6onee BBICOKOE pa3peleHue?
' B PEKUME OTPAKEHHBIX DJIEKTPOHOB
Os peskuMe BTOPUYHBIX 3JIEKTPOHOB
Bomnpoc 18. Ykaxure, B KakoM BUJie KOHTPAcTa NOJIy4YeHbI H300paxenus B POM
Bozmooicnvie sapuanmol.

1. KOMIIO3HIIMOHHBIH KOHTPACT

2. TONOrpaduyecKuii KOHTPACT

Coommnecénnvle napol:

F =0

4

- 100nm JEOL
15.0kV COMPO SEM WD Swmm 1




Lad 100nm JEO 1

15.0kV TOPO  SEM

Bomnpoc 19. Uto npeacraBiieHO Ha pUCyHKE?
p

KOHTYPbI 5KCTUHKIIUU
O ¢burypsl JIuccaxy

n300pakeHne aToMa

KapTHHA MUKpoAu(ppaKIuU
Bomnpoc 20. [lns 4ero Hy>KHbI 3JIEKTPOMarHUTHBIE JIMH3bI B 3JIEKTPOHHBIX MUKPOCKOMaX?

JUIsL OTKJIOHEHUS JIy4da IO pa3BepTKe
O YMEHbILIEHUS IUIOIA U UCITYCKaHUs KaToaa
JUISL UCITYCKaHUS 3JIEKTPOHOB
AJ151 pOKYCHPOBKH NMYYKA 3JIeKTPOHOB
Bompoc 21. Kakoe u3nyuyeHue aHaIM3UPYIOT B PacTpPOBOM 3JIEKTPOHHOM MHUKPOCKOIE st
HOoJy4eHus: u300pakeHus?
O BTOPHYHBbIE 3JIEKTPOHBI
HEPACCESHHBIE AIIEKTPOHBI
MEPBUYHBIE 3JIEKTPOHBI
o0paTHopaccessHHbIE 3JIeKTPOHBI
HEYIPYropaccesiHHbIE JIEKTPOHbI
Bompoc 22. VkaxuTe, M3 KaKMX MaTepHaioB HM3rOTOBJIEHBI KaTOJbl, NPEACTABICHHbIE Ha

pPHUCYHKax
Bosmooicnvie eapuanmoi:

1. [rexcaGopua nanrana
2. |BOJIL(l)paM

Coomnecénnvie napuol.
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Pa3nes 3 CBeroBasi MUKPOCKONIHS

Bonpoc 23. Ykaxkute cOOTBETCTBYIOIEE Ha3BaHNUE U N300pakeHUe:

Bosmooicnvie 6ApUAHNIbL.

HE TpaBJICHHBIN HUTH(D

(beppuTO-NIEpIUTHASL CTPYKTYpa

OCTaTOYHBIN AYCTEHUT U MAPTEHCUT

[CPJIUT U BUIMAHIITCTTOB HEMCHTUT

HEepIUT

NEPJIUT U BHIMAHIITETTOB pepput

Nfolalr|w[N]E

TBOMHUKH

Coomnecénnvle napul.

e e




CIIOCOOHOCTH OOBEKTHBA CBETOBOIO MHUKPOCKOIA MOKHO MCIONE30BaTh...
':::' 00BEKT-MUKPOMETP
':::' HMMEPCHOHHOE MACJI0
O xumugeckoe TpaBlieHHEe 00pa3ia
Bompoc 25. Uem onpenensieTcs: pa3perieHne CBETOBOT0 MUKPOCKOTIA
L) ocoGennoCTsIMU B3auMOAeHCTBHS U3JIy4EHUS C UCCIIeyeMbIM MaTepraIoM
O YIJI0BOH anepTypoi 00beKTHBA
NoKAa3aTeJieM NMPeJJOMJICHUS CPebl Mexk1y 00beKTHBOM U 00beKTOM
L) anunoii BombI H3JIy4eHUs
Bonpoc 26. OObekT, cHenuagbHO TMOATOTOBIEHHBIH Uil HCCIeIOBaHUN
MHKDPOCKOIIE, Ha3bIBAETCS
':::' MHKpoOLLIH G
':::' obpaserg
O makpomummd

oy

' 13110M

Bonpoc 24. 3akonuute ¢pasy. [Ang yBenuueHus UHUCIOBOM amepTypbl MU pa3peluarouiei

Ha CBCTOBOM

Bonpoc 27. Ontruyeckasi cuCTeMa CBETOBOTO MUKPOCKOMa, oOpalleHHas K nuiidy, Ha3bIBaeTcs




.f-“'.
-/ OKyIsp
'C:} IIPOMEXYTOUYHAS ONITHYECKAS CUCTEMA
O o6bexTHB
Bomnpoc 28. UTo M0XHO aHaIM3UpOBaTh Ha CBETOBOM MUKPOCKOIIE?
L] Hemerammueckne BK/II09eHns1
O 3epeHHYI0 CTPYKTYPY
O JedeKTsl ymakoBKH
O IHopucrocrs
O Jucnokamnuu
e TPaBJICHHUS
Bompoc 29. H3o0paxenne o0bekTa (GOPMUPYETCS MPU MOMOIIU CHUCTEMBI CTCKJISIHHBIX JUH3,
uMeronx 0osee BHICOKUN K03 PUIIMEeHT npenomienus, yeM Bo3ayX. [Ipuniun paboTsl Kakoro
MHUKpOCKOIIa OnKcan?

Omeem (kopomkuii): CBeTOBOI0/0ONTHYECKOTO

Bormpoc 30. Ykaxute COOTBETCTBYIOIINE CXEMBI M PEXKHMBI pa0OTHI CBETOBOTO MHUKPOCKOIIA!
Bosmoorcnvie sapuanmol:

1. cxemMa paGoThbl B CBETJIOM 1OJIe

2. cxemMa padoThl B TEMHOM I10J1€
Coommnecénnvie napoi:

O6poseu
1
\\CD
N7
O6pazey
2

(YKa)xuTe MpaBUIIbHBIE COOTBETCTBUS)

Bompoc 31. YkaxuTe 4eMy COOTBETCTBYET NMPUBEICHHOE YCIOBUE:
d=I1/2nsina=1/2A

'C:} ycioBue nudpaxiuu Byneda-bparra
'C:j' MaKCHMaJlbHOE MOJIE3HOE YBEIMUEHUE CBETOBOIO MUKPOCKOIIA

O makcuManbHas paspeniaiouias cnocoGHOCTh CBETOBOr0 MHKPOCKONA

Bompoc 32. Uemy paBHO MakcCHMaIbHOE MOJIE3HOE YBETMUYEHHUE CBETOBOIO MUKpOCKoMa?
Omeem (yucno):

Bonpoc 33. Ontuueckas cucrema, oOpanieHHas K riasy HaOIIroaTens, 5To

'C:} MIPOMEKYTOYHAsI ONITUIECKAsA CUCTEMA

'C::' OKYJISIp

O o6wexTrB
Bonpoc 34. Kakum 00pa3oM MOKHO yBEIMYHUTh YHUCIOBYIO allEPTYPy OOBEKTHBA?
'C:j' UCITOJIb3Ysl MEHEE SIPKUH NCTOYHUK M3JTy4ECHHS
'C 3‘ 3aM0JHUTH MPOCTPAHCTBO MeKAY 00beKTHBOM U HIM(OM MMMEpPCHOHHBIM MACJI0M
Q YBEJIMYUTH paboyee pacCTOSHNUE MEXYy HUTU(POM U 00BEKTUBOM

'*- ) 3aII0JIHUTB MMPOCTPAHCTBO MCXKAY OKYJIAPOM U 00BEKTHBOM HUMMCPCUOHHBIM MaCJIOM



Pa3nes 4 3oHg10Bast MUKPOCKOIHS
Bonpoc 35. Kakoii pexxum paboTbl OTHOCHTCS K aTOMHO-CHJIOBOM MUKPOCKOIIHH?
—! TeMHOE mojie

—! cBeTIOE NoIIE

— KOHTAKTHBIA

— 0eCKOHTAKTHBIN

— MIpepBIBHCTOr0 KOHTAKTA

) SMEpCUOHHBIH

Bonpoc 36. Uem obecrieunBaeTcsi KauecTBO (OPMHUPYEMOTO H300paKEHUS B CKAHUPYIOIIUX
30H/IOBBIX MUKPOCKOIax?

L cucremoit 3BYKOH30JISIUU
) cucTeMoii BHOPOU30IIAIIHH

O cueremoii nbe3ockaHepos
Bormpoc 37. Uto nzobpaxeHo Ha pororpadum?

. IeTEKTOp JICKTPOHOB

-/ karon
_J kanTH/IeBep
Bomnpoc 38. [louemy B CKaHUPYIOIIUX 30HIOBBIX MUKPOCKOIIaX HE BO3HUKAIOT abbepanun?
) B HEX €CTh CIICIUANBHBIC THH3HI
-/ OHHM PabOTalOT Ha AKX PEKUMAX
" B HUX HeT JIHH3
Bonpoc 39. YUro Takoe kaHTHUIIEBEP?
' 4aCTh PEHTI€HOBCKOW TPYOKHU
'/ 30H]1 aTOMHO-CHJIOBOT'0 MHKPOCKONA
'3' 4acTh PaCTPOBOI0 3JEKTPOHHOI'O MUKPOCKOIA
Bonpoc 40. Kak n3rotaBiuBaroT KaHTHJIEBEP?
/ 3J1IeKTPOXMMHYECKUM TPaBJieHHeM
/ TIOCIIOWHBIM BBIpAIIUBaHUEM
\/ BBDKUTAQHHUEM DJICKTPOHAMHU
Bompoc 41. Pazpemaromas cnocoOHOCTh aTOMHO-CHJIOBOTO MHKPOCKONA 10 BEPTUKAIU
COCTaBIISIET
O 1-100 M
""_:3' 100 -1000 mxm
0 01-1nm
10,01 am
Bonpoc 42. OG6Gs3arenbHbIM  YCIOBHEM IOJIYYEHHS KA4eCTBEHHOTO H300pakeHHs B
CKaHpr}omeH TYHHEJIbHOM MUKPOCKOIMH SABJISIETCS:
/ XOpo1ast 31IeKTPONpPOBOIHOCTD o0pa3ua
-~ aTOMHO-POBHas IOBEPXHOCTh 00pa3ia
:3' HaJMuKe BaKyyMa
Bompoc 43. B ueM HEA0CTAaTOK CKaHUPYIOIIEH TYHHEIbHOW MUKPOCKOIIMU?




U ananns 00pa3noB cpa3y nocjie NOArOTOBKHU
3J1eKTPONPOBOAHOCTH 00pa3ua
MaJioe pa3penieHue
HET BO3MOXKHOCTH paboThI Ha BO3/1yXe
Bonpoc 44. Jlns 4ero Heo0X0auM NbE30CKaHeP B CKAHUPYIOLIMX 30HI0BBIX MUKPOCKOIaX?
'5:3' JUTst PUKCUPOBAHUS 3HAUCHUSI HAIIPSHKEHUS
'C:} 1S Tpaduueckoi 00pabOTKU MOTYYCHHBIX JaHHBIX
) ofecreunBaeT mMOABOJ 30HAA B HY/KHYI0 TOUKY HAX 00EKTOM M IO3BOJISIET MPOBECTH
U3MEpEHUS

Bompoc 45. Kakoit nmpubop npezacrasieH Ha Gpororpaduu?
A

'C:} CKAHMPYIOLIHI TYHHEJIbHbINi MUKPOCKOI

'C:} MHUKpOaHaJIN3aTop

O mudpaxromerp

(oIMH BapuaHT)
Bormpoc 46. Kakoii pexxum paboThl CKaHHPYIOIIETO TYHHEIBHOTO MUKPOCKOMA OJaronpusTHen
MCIIOJI30BATh U1 aTOMHO-TJIAIKUX Y4aCTKOB?

'C:} 00a BapuaHTa 0JIarONPUSITHBI
'C:} MMOCTOSTHHOT'O TYHHEJIBHOI'O TOKa

© nocrosuHoro paccrossHuA
Pa3zpnen S Tepmuyeckuii anaaus

Bompoc 47. PeaynpraT Kakoro aHajin3a MpeicTaBiIcH Ha PUCYHKE?
!

Ary,

Jlkana

Temneparypa T
|r--\\|
“/ KaJOpHUMETpUs
L
“/ muddepeHnnanbHbI TEPMUYECKUN aHATIN3
s
' muiaromerpus
£
'~/ TEpMOTpaBUMETPHUSL
Bompoc 48. Ha pucyHke npeacrasieHa cxeMa YCTaHOBKH /IS TIOJTyYEHUS



Ll
-
-
Ed
-
&
-
-
-
-

£

' HyIEBOH JTUHHUU
':::' g depeHIaIbHON KpUBOH
':::' KPHUBOW HArpeBaHUsS
O JUJIaTOrPaMMBI
(0IMH BapUaHT)
Bomnpoc 49. Hegocrarok Tepmornap u3 6J1aropoiHbIX METAIJIOB U CILIABOB 3TO:
BbICOKasl CTOUMOCTh
O HEYCTOMYMBOCTH K BBICOKUM TEMIIEpATypaM
CPaBHUTEJIbHO MaJ1asi YyBCTBUTEIbHOCTh
Bompoc 50. Kakoii Tepmuyeckuil aHanu3 onucan? HarpeBanue uccieayemMoro BellecTBa Ha
CHeLHalIbHbIX TEPMUUECKUX Becax MO3BOJIAET rpaduyecku 3aduKcHpoBaTh U3MEHEHHE MacChl
3TOro BEUIECTBA B 3aBUCHMOCTH OT TEMIIEPATYPhI UIIM BDEMEHHU.
':::' Qg epeHIraTbHbIA
':::' TEPMOIrPaBUMETPUYECKHU I
Q JUIaTOMETPUYECKUN
Bompoc 51. M3MeHeHuss temmepaTypbl HMCCIEAYEMOrO BELIECTBA IpPU €ro HAarpeBaHUM WIH
OXJIaX/I€HUH (PUKCUPYIOTCS B BUJIE Pa3IMYHBIX KPUBBIX:
TeMIIepaTypHBIX
AEePHUBATHBHBIX
O A pepeHuAIbLHBIX
pacnpeneneHus
MHTEHCUBHOCTHU
Pa3nesn 6 O61mue Bonpocsl
Bonpoc 52. Merons! nccneaoBaHus MOAPa3AENISAIOTCS B 3aBUCUMOCTH OT:
Lot pa3pemiapuiei Cnoco0HOCTH
MAacCIITa0HOr0 YPOBHS CTPYKTYPBbI H3y4aeMOro 00beKTa
HCILyCKaeMOr0 M3JIy4eHus!
AHAIU3UPYEMOTO U3ITyUEHUs
Bomnpoc 53. K ToueuynbIM nedexTaM OTHOCSTCS:
O nopa
BAKaHCHH
L) nucnoxarym
aTOMbI BHeJIpeHuUs!
O NeeKT yrmakoBKH
TpelrHa
Eonpoc 54. Tlo kakOMy NPUHIUIY AENATCSA AePEKThl KPUCTAIITUYECKOTO CTPOSHUS?

'~/ 0 CTPYKTYPHOMY
' 110 pa3sMepHOMY
O no HMIICPUYCCKOMY
Bomnpoc 55. PeanbHas cTpykTypa Marepuaiia OnpeaeseTcs

L) Texnonorneii 1OJIy4YeHUs



TEMIEPaTypOil BBHITIIABICHUS

nocJieaymouleid TepMuieckoil 00padoTKoi

XUMHNYECKHUM COCTAaBOM

Bonpoc 56. Uto oTHOCHTCS K TMHEHHBIM AedeKkTam?

.‘_ FRWRWR AN

JMCJIOKAIMH
BaKaHCHS
TpemnHa

aTOM BHEIPECHUS

' aTOMBI 3aMeICHUS

Bonpoc 57. 3akonuute ¢pa3y. B ocHOBe COBpeMEHHBIX METOJIOB aHAJIM3a MATEPUAJTIOB JICKHUT
psaa QU3NYECKUX SIBJICHUW W TPHHIOUIOB. VCHONB3YyIOTCS pa3iuyHbIe THUIBI TEPBUIHOTO
U3ITYYECHUS U ...

' BaKyyM
' aHAJIU3HPYEMBbIX YACTHIY

' TepMHUyecKas 00paboTka

aHaJ'II/IBI/IpyeMLIX MaTCpraiIoB

Bonpoc 58. HaiiguTe COOTBETCTBHE pE3YJbTATOB HCCIEAOBAaHUNW W METOAOB, C IOMOIIBIO
KOTOPBIX OHU TOJTyYEHBI:
Bosmoorcnvie sapuanmul.

CKAHUPYIHOHIas 30HA0Bast MUKPOCKOIIUS

|PaCTpOBaﬂ IJIeKTPOHHAS] MUKPOCKOMUSI
MHKPOPEHTTeHOCTIEKTPAJILHBIH aHAJIN3

cCBeTOBasi MeTaIorpadus

ATOMHO-9MHCCHOHHBIN CNIEKTPAJIbHBIN AHAJIU3

N RN

eHTIreHOCTPYKTYPHbBIl aHAJIN3
NPOCBEYHBAIONIIAS 3JIEKTPOHHASI MUKPOCKOIHSA

Coommnecénnvie napoi:
L .

Intensity, CPS

3000

2500 |

2000




3 4
was wkana 9526 uwn. Kypcop: 0.063 (924 vn)

(YkaxxuTe npaBUIbHbIE COOTBETCTBUS)
Bormpoc 59. Kakue gedexTsl aHaTu3upyIOTCsi BU3YaIbHBIM OCMOTPOM?
L) usnomsr
O NOpbI
TPeLIUHbI
BOJIOKHHCTOCTb CTPYKTYPbI
Bompoc 60. paccraBbTe METOJbI HCCIEIOBAaHUS B MOPSAKE YBEIMUEHHUS pa3pelIaroiien
CIOCOOHOCTH (OT HAUMEHBIIICH K HAHOOJIBIIICH ):
2 cBeToBas Meraiorpadus
1 Bu3yanbHbBIN OCMOTP
4 pocBeuYnBaroLas AJIEKTPOHHASI MUKPOCKOIHS
3 pacTpoBasi 3JIEKTPOHHAS MUKPOCKOIIHS
5 CKaHMpYIOIlasi TYHHEJIbHAasi MUKPOCKOIHUS
Pa3nesn 7 CnekTpanbHbIi aHAIN3
Bormpoc 61. Tlpu xakoMm MeTOJie CHIEKTPAJIBHOTO aHaIN3a BO3MOXKHO aHAJIM3UPOBATh TBEPIbIC,
’KUJIKUE ¥ Ta3000pa3HbIC BellecTBa?
O aTOMHO-(JIyOpPECLIEHTHOM

|l‘- : -b‘l

- aTOMHO-IMHCCHOHHOM
Q ATOMHO-a0COpPOIIMOHHBIM
Bomnpoc 62. 3akonunte Pppasy. CnekTp Ka10ro 3JIeMEHTA....
O aBaisiercs ero MoCTOSIHHOIN 1 CTPOro HHAMBHUAYAIbHON XapAKTEPUCTHKOM;
-/ He ABJIAETCSA XapaKTEPUCTUKOMN DJIEMEHTA
© He sIBIAETCS MOCTOSHHOM XapaKTEPHCTHKOM 1 3aBHCHT OT Psiia (paKTOpOB
Bompoc 63. Ykaxure 0lHO3JIEMEHTHBIE METO/IbI CIEKTPAIBHOTO aHAIN3a
O aTOMHO-20COpOLMOHHBIN
L) aromHO-3MHCCHOHHBII
O aToMHO-(JIyopecueH THbI
Bompoc 64. Haiiqute cooTBETCTBHE:
Bosmooicnvie sapuanmol.

1. UIMHeYaThlil CIEKTP NOTJIOIEeHUs
2 HelpepPbIBHbIN CIIEKTP UCIYCKAHMS
3. 110J10CATHIN CIHEKTP UCIYCKAHUS

4 VINHEHYaThIi CIIEKTP UCIYCKAHHUSA




Coomnecénnvle napol.

I’

4

Bompoc 65. Kakum 00pa3oM MOKHO MPOBECTH CIEKTPAIBbHBIN aHaIM3 0€3 CHelHalbHBIX
nprOOpoB?
'i:} HCIIOJIb3Ys pACTBOP aHAIM3UPYEMOrO BEIIECTBA
'5:3' HUCHOJIB3YS IPU3MY
O HCII0JIB3YH IJIaMHA
Bompoc 66. B kakom MeTozie CHEKTPalbHOTO aHalIM3a MCTOYHHUK CBETA BBIMONHSET (HYHKIUIO
MCIIApEHHs ITPOOKI, €€ aTOMU3ALMU U BO30YKIEHUS aTOMHOI'O CIEKTPA 2JIEMEHTOB IIPOOKI
'C:} aTOMHO-a0COpPOITMOHHBIN aHATN3
'C:} aTOMHO-(ITyOpPECLIEHTHBIN aHaIN3
© aToMHO-3MHCCHOHHDII aHAIH3
(oIMH BapuaHT)
Bormpoc 67. OTkpbITHE aTOMHO-3MUCCHOHHOTO CHEKTpalibHOTO aHanu3a (1859 r.) xak crmocoba
OIpEEIEHHs JIEMEHTHOIO COCTaBa BEMIECTBA CIEIIA
'C:} ILnank M.
'::3' Kupxrog I'.
'i:} ®paynrodep M.
O bperr V.JI.
(oMH BapuaHT)
Bomnpoc 68. IIpu BBINOJHEHWHM aTOMHOIO CHEKTPAJbHOTO aHAJIM3a MOTYT KOHTPOJUPOBATHCS
MIPOLIECCHI
O adcopOoumMu
O (payopecuenunn
IMHUCCHU
Pa3nen 7 Ilouck aureparypsbl, padora ¢ nundopmanuei
Bompoc 69. Kakyio nutepaTypy HEOOXOIMMO HCIONB30BATh ISl OMUCAHUS aKTyadbHOCTU
UCCIEeI0BaHUSA?
O HAay4HbIe )KYPHaJIbI U3 023 JaHHBIX
yueOHbIe TOCOOUSI 0 COOTBETCTBYIOILIEMY HAIIPABJICHUIO
BHUKUIIEUIO
O MOHOrpapuu
AUCCEPTAllMOHHBIE Pa0OThI
Te3UChl 1 MATEPUAJIBI T0KJIAT0B
Bompoc 70. Haiinure HaydHy!0 cTaThio B 00s1acTH MaTtepuanoBeaenus. 13 paznena Marepuansl u
METOJIbI HMCCIEOBAaHUS BBIOEpPUTE OAHY W3 METOJIUK HCCIEAOBaHUS CTPYKTYpbl Marepuana.
VYkaxuTe, A1 9ero aBTOpoM ObUT BEIOpaH JTaHHBINA MeTO. B mose 1 oTBeTa caenaiTe CChUIKy
Ha BeIOpaHHYIO0 cTaThio 0 [OCT «bubnuorpadudeckas 3anuch» (MOKHO HAWTH B UHTEPHETE),
MPUBEIUTE OINMCAHUE METO/a W3 CTaThH, a TAKXKE YKWKHUTE CBOW PA3MBIIUICHUS 1O TIOBOIY

AKTYAJIbHOCTU JAHHOTO METO/ZIa B JTaHHOM pa60Te.




denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

IHacnopr
pPac4yeTHO-rpa(UIECKOro 3aJaHust

110 JUCHUIIIIMHEC «DPu3nyecKne MCTOABI UCCIIEAOBaHNA MaTCPHUAIIOB), 5 CCMCCTP

1. MeToauka oleHKH

Beimonnenune pacuetHo-rpaduyeckoro 3amanus (padotel) (mamee - PI'3(P)) sBusercs
dopMoil Tekymiell arrectanuu (KOHTPOJSl) TO JUCIHMIUIMHE, MPEIyCMOTPEHHON Yy4eOHBIM
IUTAHOM.

B pamkax pacuetHo-rpaduueckoro 3aaanus (paboThl) MO AUCIUILUIMHE CTYACHTHI JOKHBI
CaMOCTOSITENIbHO H3Y4YUTh TEOPETHUYECKHI MaTepuaj, CBA3aHHBIA C METOJaMHU HCCIeI0BaHUMN
MaTepHuayioB (IIPEJACTABICHBI B TEMAX ).

[Ipu BbImONHEHUHM pacueTHO-rpaduueckoro 3amgaHus (pabOTbl) CTYACHTHI JOJKHBI
MIPOBECTH aHAIU3 JIMTEPATYPHl 1O BBIOPAHHOMY METOJY HCCIICIOBAHUS W TMPHUBECTH IPHUMEP
MCCJIEIOBaHMsI MaTepHalia JaHHBIM METOZOM Ha CBOM BBIOOD.

OO6s3aTenbHble CTPYKTYpHBIE yacTu PI'3.

1. TuTynbHBINA TUCT

2. 3aganue

3. OcHOBHasl YacTh BKJIKOYAET TPH pas3jena:

Tesuc Ha TeMy «/le(eKThI KPUCTAITUIECKOTO CTPOSHHSI MaTEPUAIIOB)

KBecT no reme 1UCHUIIIMHBI

Dcce 1Mo Hay4YHOU CTaThe

4. 3axkiro4eHue.

B 3akitoueHnn JODKHBI OBITh KPATKO OTPa)KEHBI OCHOBHBIE BBIBOIBI IO padoTe.

5. Criucok aureparypsl

6. [Ipunoxxenus (ecnu Tpedyercs)

PacueTHo-Tpaduueckoe 3amaHMe MpPEACTAaBISET CcOOOM HE MPOCTO  U3JIOKEHHE
(pedepupoBaHme) U3BECTHBIX ABTOPUTETHBIX HCTOYHUKOB, @ CAMOCTOSITEIIbHOE MIEPEOCMBICIIEHUE
TEOPETUYECKUX MOJIOKEHHUH, 00pabOTKy Hay4dHBIX (DAaKTOB W BBISIBICHHE 3aKOHOMEPHOCTEH,
BIIMSIIOIIUX Ha 3TH (PAKTHI.

OrneHuBaeMble TO3UIUH:

. Cpoku cnauun

. [TomHoTa OXBaTa TEMBI

. O6Bem paboThI

. KonmndecTBo Mcmonb3yeMbIX HCTOUHUKOB

. Ucnionb30BaHMe muTeparypbl HA HHOCTPAHHOM SI3BIKE.

. Odpopmienne padotsi (cormacuo 'OCT 7.32—2001, TOCT P 7.0.5-2008)
. 3amura

N NN BN~

IHopsinok BHINIOJIHEHUS

1. IToay4uTs peKOMeHIyeMyI0 TeMaTUKy paboThl y MpernoiaBaTens

2. IIpoBectn OubIMOTrpadnIeCKHii MOUCK.

3. Pa3paboraTh cosiepkaHie OCHOBHBIX Pa3/IeJoB.

4. ObopmuTh MaTepUall MOSICHUTEIHHOM 3aITUCKH.

O6mwem PI'3 noxoxeH cocraBiath He MeHee 10 crpanuu. K pabore momxkeH ObITh crenaH
CIIMCOK MCTIOJIb30BaHHOM JInTepatypsbl, odopmieHHsii mo ['OCT.



5. IloarotoBuTh paboTy 1Mo TpeOOBAHUSM;
6. 3ammtuth PI'3 10 16 Henenu oOy4eHwUs.

TpeodoBanusi 10 0OPMJIEHHIO NOSICHUTEILHOM 3alIMCKHU

BpomtopoBka paboThl T0DKHA OBITH KHWKHOW; mouist: cBepxy — 2,0 cm, cieBa — 1,5 cwm,
BHM3y — 2,0 cm, crnpaBa — 3,0 cMm. lllpudr nabopa tekcra mgomxkeH ObITh 12-14 TyHKTOB.
MeKCTpOUHBI  MHTEpBal IOJYTOPHBIA. TEKCT JOJDKEH WIUIFOCTPUPOBATHCS —CXEMaMy,
rpadukamu, puUCyHKaMHu, TabmuuamMu. PUCYHKHM JODKHBI OBITH CHIENaHbl B BEKTOPHOM
rpadpuueckom pemaktope (CorelDraw, AutoCAD, BCAD u T.m.) ¥ MOTYT OBITh PaCIOJIOKEHBI
Ha OTIEeJIbHOW cTpaHuiue. lcrnonb3oBaHHe CKAaHUPOBAHHBIX PHCYHKOB HE JIOMYCKAeTCs.
[logpucyHouHas MOANUCH JAOJKHA pacroyiaraTtbesl Ioj puUcyHKOM. Hymepanust pucyHKOB
CKBO3Has.

[Ipexxne dyeM mepeTH K HAMMCAHHUIO PadOThI, CIEAYET MPOAYMaTh JIOTHKY W3JI0KCHUS,
CUCTEMY apryMEeHTOB JJisi JOKa3aTeJbCTBA TJIAaBHOW MbICIU. BakHble pekoMeHAaluH 37ech
MO>KHO MOJTYYUTh, KOHCYJIBTUPYSICh C HAYYHBIM PYKOBOJUTEIIEM U MPEogaBaTeIeM.

2. Kputepuu ouleHKHU pe3ybTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ YPOBHSIMH OCBOEHUSI
HHAUKATOPOB J0CTUKEHUSI KOMIIETEeH U

* PaGoTra cumTaeTcsd He BBLINOJHEHHOM, SCIH BBLIIOJIHCHBI HE Bce yacth PI'3, orecHka
cocrasigeT MmeHee 20 6aioB.

» Pabora cumTaercsi BBIMOJHCHHOW HAa MOPOrOBOM YPOBHE, €CIIM BBIITOJHEHBI BCE YaCTH
PI'3, cTymeHT OocBOMII TEOpPETHYECKUI MaTepHall, HO HE CMOT IIPEICTaBHTh PE3yJbTaThl CBOECH
pabOTHI IO HEOOXOAMMBIM TPEOOBAHMAM M YKa3aHHBIA B CPOK, TAK)KE CIOJIa OTHOCUTCS BapUaHT,
KOTJIa CTYJICHT OCBOMJI TCOPETHUYECKUM MaTepHall, HO JIOIYCTHUJI HECKOJIbKO OIIMOOK Ha 3allUTe.
Orenka coctasiseT 20 - 25 0aynios.

* PaboTa cunTaercs BHIIOJHEHHONH Ha 6a30BOM ypOBHE, €CJIH BBIMOIHEHBI Bce yacTtu P13,
CTYJCHT OCBOWJI TEOPETUICCKHUI MaTepuall, opopMuiI paboTy 1Mo TpeOOBAHUSM, MTPEICTABUI €€ B
YKa3aHHBII CPOK, HO JOMYCTHJI HECKOJbKO OIIMOOK Ha 3alllUTe WIM MPUBET HE JOCTATOYHO
YETKYI0 apryMEHTAIMI0 CBOEH TOYKHU 3peHHus Mpu BbiOOpe oObekTa uccienoBanus. OneHka
cocrasigeT 26 - 35 6aios.

» PabGoTa cunTaercs BBHITOJTHEHHOW HA MPOABUHYTOM YPOBHE, €CJIM BBHITIOJIHEHBI BCE YACTH
PI'3, crymeHT ocBoua TeopeTHYecKuii Marepuan, odopMuna paboTy 1o TpeOOBaHHSIM,
MPEACTaBUII €€ B yYKa3aHHBIM CPOK, MPHUBEN JOCTATOYHO YETKYI0 apryMEHTAIIMIO CBOCH TOYKH
3peHus o BceM pazaenam. Ouenka 36 - 40 6amios.

3. IlIxaaa oueHkn

B oOmeit omnenke mo aucruruinHe Oamnsl 3a PI'3 yuuTHIBalOTCS B COOTBETCTBUU C
npaBUJIaMd  OaJlJIbHO-PEUTUHIOBOM  CHUCTEMBI, TPHUBEIEHHBIMH B paboyeil mporpamme
IACIIATIINHEL

PI'3(P) kak dopma Tekymiei arrectaiui (KOHTPOJISA) IO JHCIUIUIMHE CUUTACTCS
YCHENIHO BBITTOJIHEHHOM, €CJIM CyMMa TMOJIy4€HHBIX OaJIJIOB TIO BCEM €0 3aJaHUSM COCTABIISIET OT
20 10 40 0ayI0B BKIIIOYHTENBHO.

4. IlpumepHblii nepeyens Tem PI'3

[TepBass ywacte PI'3 Beimonmusiercs mo Teme «J/leeKTbl KpUCTAUIMYECKOTO CTPOCHHUs
MaTepuaioB». B paMkax 3TOH TeMaTUKH CTYIEHThI MOTYT BBIOpaTh Jr000€ HampaBiIeHHE IS
HaIlMCaHUs TE3UCa.

Bropas dwacte PI'3 BwmomHsieTcss Ha m00y0 TeMy B paMmkax kypca. HeoOxommmo
COCTaBUTh pa3jIMuHble peOychl, TOJOBOJIOMKH M H.JA., B KOTOPBIX OYAYT HpPUCYTCTBOBATH
TEPMUHBI U3 Kypca.

Tperbst wacte PI'3 BbmmonHsercs mo J00OH HaydyHOW cTatbe B 00JacTu
MaTepUAIOBEICHNS, B KOTOpPOM MPEACTABIEHbl pe3yJbTaThl HCCIEHOBAaHUN IO METOJaM,



U3y4aeMbIM B  paMKax JIUCHUIUIMHBL  CTyneHTaM  HEOOXOAMMO  HW3YYHUTh  CTaThlo,
MPOaHAIU3UPOBAThH MOCTABJICHHYIO 1IeJIb PA0OTHI, OLEHUTh NMPABUIBHOCTh BHIOPAHHBIX METOJIOB
MCCJICIOBAHUS U TIOJTYUCHHbBIE PE3YJIbTATHI.



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

HacnopT IK3aMCHa
0 JUCIUILINHE «DU3NYESCKUE METO Il MCCIICIOBAHMS MaTepuajioB», 6 CCMECTP

1. MeToauka oneHKH

DK3aMeH MPOBOIHUTCA B (hOpME MUCHMEHHOTO TECTHPOBAHUS C MCIIOIBb30BAHUEM JJIEKTPOH-
HOM MH(pOopMaMOHHO-00pa3oBarenbhoii cpena HI'TY (http:// www.nstu.ru/sveden/eos).

TecToBBIC 3a/1aHKSI OXBATHIBAIOT BCE cojepkaHne «DPHU3HMUECKHe METO/bI NCCIIeIOBAHMS
MaTepuainoBy», 6 cemecTp.

Tect cocrout u3 10 BOIpPOCOB pa3IM4HOrO BUJA M MO3BOJISIET IPOBEPHUTH PE3YNBTATHl 00Y-
YEHUS M0 JAUCIUIUTMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IPOTPaMMe MHIAMKATOPaMH JOCTH-
JKE€HUs KOMIIETEHIIUH.

2. Kpurepuu oueHkH pe3y/jbTATOB 00y4eHHUsl, COOTHECEHHbIX C YPOBHSIMH OCBOEHUS
HHIUKATOPOB JI0CTUKEHUSI KOMIIeTeHIIUii

BrimonHenue Tecta 3acuuTHIBa€TCS Ha MPOABUHYTOM YPOBHE, €CIIM CTYACHT IMPaBHIBHO
OTBETUJI Ha BCE BOIPOCHI TECTA, 3HACT ONPEAENICHUSI BCEX MOHATHI, MPOJAEMOHCTPUPOBAII CIIO-
COOHOCTH 6€301IMO0YHO YCTaHABIMUBATH MOCIIE0BATEIHLHOCTh U COOTBETCTBHE MEXy Mpoliecca-
MU ¥ SIBICHUSIMH, BBISIBIISITH TIPOOJIEMBI, MIPE/JIaraTh MEXaHU3MbI UX PEIICHHS, TPEICTABISET KO-
JMYECTBEHHBIC U KaUeCTBEHHBIC XapaKTEPUCTUKU OMPEEICHHBIX MpoieccoB. COBOKYIHOCTH pe-
3yJIbTATOB OOYYEHUS 10 AUCHUIUIMHE U COOTHECEHHBIX C HUIMH MHIUKATOPOB JOCTIKEHUS KOM-
NETEHIINM HEe COAEPKUT MpoOesoB. Y CTaHOBIEHHBIE B MPOrpaMMe KOMIIETEHIIMU c(HOpMHUpOBa-
HBI B IOJTHOM oObeme. OteHka cocrasiser om 35 do 40 bannos.

BeinonHeHue Tecta 3acUMThIBaeTCS Ha 0a30BOM YPOBHE, €CJIM CTYAEHT MPAaBUIBHO OTBE-
TWJI Ha % BOIIPOCOB TECTA, 3HACT OINpPEAEJICHUSI OCHOBHBIX MOHSATUH, MPOAEMOHCTPUPOBAI CIIO-
COOHOCTB YCTaHABJIMBATh MOCIEIOBATEIBHOCTh U COOTBETCTBUE MEXAY MPOLECCaMU U SIBICHHS-
MU, TPAaBUJIBHO XapaKTepu3yeT mpouecchl, ABaeHUs. COBOKYINHOCTh Pe3ylbTaTOB 00YUYEHHS MO
JTUCLUIUIMHE ¥ COOTHECEHHBIX ¢ HUMH WHAMKATOPOB JTOCTHM)KEHUSI KOMIIETCHIIMN COIEpPKUT He-
CYILIIECTBEHHBIE MPOOEIbI. Y CTAHOBJIEHHBIE B NIPOrpaMMe KOMITETEHIIMU c(OPMHUPOBAaHbBI Ha Oa-
30BOM ypoBHe. O1ieHKa coctaBusieT om 34 0o 27 b6annos.

BrimonHeHnue tecTa 3acUMTHIBAETCS HA MOPOTOBOM YPOBHE, €CJIM CTYJEHT MPaBUIbHO OT-
BETUJ OT / 2 JI0 %3 BOIPOCOB TECTa, 3HAET OMNPEAEICHHUsS OCHOBHBIX MOHATUH, MPOAEMOHCTPUPO-
BaJl CIIOCOOHOCTH YCTAHABIIMBAaTh IMOCJIENOBATEIbHOCTh U COOTBETCTBUE MEXKIY IpPOLECCAMU U
sBJIeHUAMHU. COBOKYIHOCTh Pe3yJIbTaTOB OOYYEHHUsS MO JUCLHUIUIMHE M COOTHECEHHBIX C HUMH
MHAUKATOPOB JIOCTH)KEHUS KOMIETEHIIMH COAEPKUT MpoOesbl. Y CTaHOBJICHHBIE B MpPOrpaMMe
KOMIETEHIINH c(hopMHpOBaHBI HAa TOPOTroBOM ypoBHE. OlieHKa cocTaBiseT om 26 do 20 6annos.
BrimonHeHue Tecta cuuTaeTCs HeYAOBJETBOPUTEIbHBIM, €CIM CTY/IEHT IPABUIBHO OTBETHII Me-
HEE YeM Ha II0JIOBHHY BOIIPOCOB TECTA, HE 3HAET ONPENEIICHNI TIOHATH, HE TPOAEMOHCTPUPOBAI
CIOCOOHOCTh YCTaHABIIMBATh MOCIEI0BATEILHOCTh U COOTBETCTBHE MEXY IpolieccaMH U siBJie-
HUSIMU. COBOKYITHOCTB PE3yJIbTaTOB 0OYyUEHUS MO JAUCHUILUIMHE U COOTHECEHHBIX C HUMM MH]IU-
KaTOpOB JOCTH)KEHUSI KOMIETEHIIMH COAEP)KUT CYIIECTBEHHBIE MPOOENbl. Y CTaHOBJIEHHBIE B
nporpaMMe KoMmreTeHIuu He chopmupoBanbl. OLieHKa cocTaBisieT menee 20 6annos.

3. Ikaua oneHku

Kaxip1ii Bompoc TecTa Ol[eHHBaeTcs MakCUMalibHO B 1 6ayul. B ciiyuae MHOKECTBEHHOTO OT-
BETa, CyMMa BEpHbIX OTBETOB Takke cocrapiser 1 6amn. Koadduuuent nns Oamna 3a sx3aMeH
cocTaBsieT 4.



DK3aMeH CUHMTACTCS CAaHHbIM, €CJIM CYMMa 63.JIJIOB 10 BCEM 3aJaHUAM 6I/I.H€Ta COCTaBJISICT OT
20 mo 40 GammoB BmounTenbHO. CymMmma MeHee 20 OayijioB MPU3HACTCS HEYIOBIECTBOPUTEILHBIM
PE3yJIbTAaTOM POMEXKYTOYHOM aTTeCTalM 110 TUCLUIUIMHE (MOAYJIIO).

OOmweii olleHKe MO AMCHUILIMHE K3aMEHAIIMOHHBIE 0ajllbl YYHUTHIBAIOTCS B COOTBETCTBUU C
npaBUIaMH OATTEHO-PEUTHHTOBOM CHCTEMBI, ycTaHOBIeHHbIME B HI'TY.

4.  IlpumepHBbIi TeCT AJIsl IK3aMeHa

Bomnpoc 1. PeHTreHOBCKHE JIydu BO3HUKAIOT...

a) IPH TOPMOKeHUH ObICTPO JIeTSIIMX POTOHOB

0) Npu TOPMOKEHUH OBICTPO JIETSAIIUX YJIEKTPOHOB

B) IIPH B3aMMO/AelCTBHY raMMa-U3J1y4eHHs ¢ BellleCTBOM

(BO3MOXHO HECKOJIbKUX BapPHAHTOB)

Bormpoc 2. DkciepuMeHT KaKoro y4eHOro MpeICTaBlIeH Ha prucyHke? Beibepute u3 npe-
JIO’KEHHBIX BAPUAHTOB.

- Kpucrann MonyyeHHas
CuSO5H,0 PeHTroHorpamMma
| \

|

28

PeHTreHoBCcKas TpyGka ®oTonNACTUHKA

a) M. Kropu-CkionoBckoit

0) B.K. Pentrena

B) Makca ¢on Jlays

(oMH BapuaHT)

Bomnpoc 3. Kakas popmyna siBisieTcss OCHOBOM peHTI€HOCTPYKTYPHOTO aHanu3a’?
a) popmyaa Byanda-bperra

0) dbopmyna B.K. Pentrena

B) hopmyna M. Kropu-CkiiogoBckoit

r) popmyna Jlays

(oauH BapuaHT)

Bomnpoc 4. YkaxuTe, 4T0O NpeICTaBIEHO HAa pPUCYHKE:!

5000 -

3000 ~

2000 -

MHTEHCHBHOCTD

1000 -

bt b e

T T T T T T T T o
20 40 60 80 100 120 200;

a) nudpakTorpamMma

0) MEUKpPOpEHTIeHOTpaMMa

B) CIIEKTD

r) ppakrorpamma

(oqMH BapuaHT)

Bonpoc 5. OcHOBHBIE OTPEUTHOCTH U3MEPEHU MTPU PEHTTEHOCTPYKTYPHOM aHAJINU3€ CBS-



3aHBI C:

a) 00padoTKOM MOJTyYeHHBIX TaHHBIX

0) mpudopom

B) IPUTOTOBJIeHHEM 00pa3ia

(BO3MOYHO HECKOJIbKUX BapUAHTOB)

Bormpoc 6. Uto takoe nudpakrorpamma?

a) mpsiMasi 3aBUCUMOCTH WHTEHCUBHOCTHU AU(PAKIIMOHHON KApTUHBI OT YIila OTPaKESHUS
0) KpuBas 3aBMCUMOCTH HHTEHCMBHOCTH TU(PAKIMOHHON KAPTUHBI OT YIJIa 0TPaKe-
HUS

B) KpHUBas pacrpe/ieleHus] MHTEHCUBHOCTH XUMUYECKHUX AJIEMEHTOB

(oouH BapuaHT)

Bonpoc 7. Kak pacnpezesnsercs 3Heprusi Ipyu TOPMOKEHUH OBICTPO JETAIINUX DJIEKTPOHOB
Ha MaTepuaie anoja?

a) 99 % - na Topmo:xkenue, 1 % - Ha popMHUpPOBaHHME PEHTTEHOBCKOI0 U3JIy4YeHUsl

6) 77 % - Ha TOpMOXKeHuUe, 23 % - Ha GOPMHUPOBAHKE PEHTTEHOBCKOTO H3IIyYCHHS

B) 99 % - Ha popMuUpOBaHUE PEHTTEHOBCKOIO U3Ny4eHus , 1 % - Ha TOpMOKEHHUE

r) 77 % - Ha hopMUpOBaHNE PEHTTCHOBCKOTO M3Iy4eHus, 23 % - Ha TOpMOKEHUE

(oMH BapuaHT)

Bomnpoc 8. OT 4ero 3aBHCUT TOYHOCTD OTPEIEICHUS MEKIUIOCKOCTHBIX PACCTOSHHNA?

a) OT TOYHOCTH OIpe/IeJICHHs XapaKTePUCTUUECKHUX JJIUH BOJH

0) OT TOUHOCTH U3MEPEHUS YIIIOB OTPAKEHUM

B) OT TOYHOCTH M3MepPeHHUs YIJIOB NaJeHus

(oMH BapuaHT)

Bonpoc 9. Kakoe uznyuyenue sBisercs B peHTreHO()a30BOM aHAIIM3€ aHATU3UPYEMBIM (BTO-
PUYHBIM)?

a) peHTTeHOBCKOe

0) PJIEKTPOHHOE

B) BUJIUMOE

Bompoc 10. Kakoe uznydenue ¢hpopMupyeTcsi IpH MOMaaHuU ObICTPOJIETSIIUX JIEKTPOHOB
Ha MHILIEHb B PEHTT€HOBCKON TpyOKe?

a) TOPMO3HOE PEHTTeHOBCKOE

0) XapaKTepHuCTHYECKOE PEHTTeHOBCKOE

B) BUAUMOE



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

IHacnopr
pPac4yeTHO-rpa(UIECKOro 3aJaHust

110 JUCHUIIIIMHEC «DPu3nyecKne MCTOABI UCCIIEAOBaHNA MaTCPHUAIIOB), 6 CCMCCTP

1. Meroauka oueHkHn

B pamkax pacueTHO-rpaduueckoro 3aaanus (paboThl) MO AUCHHUILIMHE CTYICHThI TOHKHBI
CaMOCTOSITENIbHO ~ M3YYWUTh TEOPETHUECKHH MaTepuall, CBS3aHHBIH C OCOOCHHOCTAIMHU
peHTreHo(a3zoBOro aHaiaKu3a ONpeeIeHHOro MaTepuana (peacTaBIeHbl B TEMaXx).

[Ipu BeIMONHEHWM pacueTHO-rpaduueckoro 3amanust (pabOThI) CTYACHTHI JOJIKHBI
IPOBECTU aHalIM3 OO0bEeKTa uccieqoBaHus (Marepuana Ha BbIOOpP), OMUCATh METOAUKY
peHTreH0(ha30BOr0 aHATM3a U MPEICTABUTH PE3yJIbTAThl IPOBEICHHOTO HCCIICIOBAHUS.

Oo6s3aTenbHbIe CTPYKTYpHBIC YacTu PI'3.

1. TUTYnbHBIN JHCT

2. Conepxxanue

3. Benenue

Bo BBeaeHMHM NOMKHBI OBITH OTPa)KEHBI AKTYyaJIbHOCTh TEMBI, MPEAMET HCCIIEIOBAHUS;
3a/1a4M UCCIIEA0BAHUSA B COOTBETCTBUU C IIOJYYEHHOU TEMOM;

4. OcHoBHas 4acTh "PentreHodas3oBblii aHanusz".

['maBHas 3amada 3TOrO paslena — IOJIHOE pacKpbiThe Tembl. OH JOIDKEH IOJHOCTBHIO
COOTBETCTBOBATh IOCTaBJICHHBIM BO BBeAeHUHM 3agadyaM. OCHOBHasT YacTh BKJIIOYAET
JUTEPATypHBIA 0030p TIO TMIOJIYYCHHOH TeMe, BBHINOJHCHUEC WHIUBUIAYATHHOTO 3aJIaHus
(pacmmdpoBka peHTreHOTpamMmbl). B paboTe HomkeH oTpakaThes X0/ paciinpoBKU (PUCYHKH,
rpaduku, GOPMYIIBI U T.1I.).

5. 3aKiroueHue.

B 3akimroueHHH JOIHKHBI OBITH KPAaTKO OTPaKEHBI OCHOBHBIC BBIBOJIBI ITO padoTe.

6. Crincok nureparypbl

7. lpunosxxenus (ecnu TpedyeTcs)

PacuerHo-Tpaduueckoe 3amaHWe TMPENCTABISIET COOOH HE TIPOCTO  HM3JIOKECHUE
(pedbepupoBaHme) U3BECTHBIX ABTOPUTETHBIX HCTOYHUKOB, & CAMOCTOSTEIHHOE IEPEOCMBICIICHHE
TEOPETUYECKHUX TTOJOXKEHUH, 00pabOTKy Hay4YHBIX (DAKTOB ¥ BBHISBICHHE 3aKOHOMEPHOCTEH,
BIUSIOUINX HA 3TU (DAKTHI.

OrneHuBaeMbIe TO3UIUH:

. Cpoku cnauun

. [TomHoTa OXBaTa TEMBI

. O6BeM paboThI

. KonmndecTBo Mcmonb3yeMbIX HCTOUHUKOB

. Ucnionmb30BaHMe muTepaTypbl HA HHOCTPAHHOM SI3BIKE.

. Odopmitenne padotsl (cortacHo 'OCT 7.32—2001, TOCT P 7.0.5-2008)
. 3amura

N NN RN~

IHopsinok BHINIOJIHEHUS

1. IToay4uTs peKOMEeHyeMYI0 TEMaTUKY pabOThl y MperoiaBaTess

2. IIpoBectu 6ubOIMOTrpadUUECKUil MOUCK.

3. Pa3paborarb conepxaHue paboThl, OMHMCATh AHAIM3MPYEMble MaTepUajbl, MPOBECTH
pacin@poBKy pEHTT€HOTPaAMMBI.



4. OgopMuTh MaTepuall MOSICHUTEILHON 3aIMCKU, B KOTOPOM JOJKHBI OBITh TPUBEICHBI
JIAaHHBIE JINTEPATyPHOTO 0030pa 1 X011 pacmu(poBKH (pUCYHKH, Tpapuku, GOPMYIIBI U T.1.).

O6mwem PI'3 noxoxen coctaBnsath 20-25 crpanun. K pabote nomkeH ObITh CAETaH CIHCOK
MCIIOJIB30BaHHOM uTepatyphl (20-25 HaumeHnoBanwii), ohopmiieHnbii mo 'OCT.

5. MoaroroBuTh paboTy 1Mo TpeOoBaHMsIM K 14 Henene oOydeHus;

6. 3amututs PI'3.

TpeodoBanusi 10 0pOPMJIEHHIO MOSICHUTEILHOM 3alIMCKHU

BpomtopoBka paboThl T0DKHA OBITH KHWKHOW; mouist: cBepxy — 2,0 cm, cieBa — 1,5 cwm,
BHM3y — 2,0 cMm, crnpaBa — 3,0 cMm. lllpudr nabopa tekcra momxeH ObITh 12-14 TyHKTOB.
MeKCTpOUHBI MHTEpBAl IOJYTOPHBIA. TEKCT JOJDKEH MIUIFOCTPUPOBATHCS CXEMaMy,
rpadukamu, puUCYHKaMHu, TabmuuamMu. PUCYHKHM JODKHBI OBITH CHIENaHbl B BEKTOPHOM
rpadpuueckom pemaktope (CorelDraw, AutoCAD, BCAD u T.m.) 1 MOTYT OBITh PaCIOJIOKEHBI
Ha OTIEeIbHOW cTpaHuie. lcrnonb3oBaHHe CKaHUPOBAHHBIX PHUCYHKOB HE JOIMYCKAaeTCs.
[logpucyHouHasi MOANUCH JAOJKHA pacroyiaraTtbesi Ioj pucyHKoM. Hymepanuss pucyHKOB
CKBO3Has.

[Ipexxne ueM mepedTH K HAMKMCAHUIO PaOOTHI, CIEAYET MPOAYMATh JIOTHKY H3JIOKCHHUS,
CUCTEMY apryMEHTOB JJIsi JOKa3aTelIbCTBAa IJIABHOW MBICIU. BakHble peKOMEHIAINHU 37eCh
MO>KHO TMOJTYYUTh, KOHCYJIBTUPYSICh C HAYYHBIM PYKOBOJIUTEIIEM U MPEOAaBaTEIeM.

2. Kputepum oueHku

* PaboTta cumTaercs He BBINOJHEHHO#, €ciu BBIONHEHB He Bce 4yactu PI'3, onenka
cocraisieT meree 20 OayioB.

* PaboTa cunTaercs BBIIOJHEHHOW HA MOPOrOBOM YpPOBHE, €CIIM BBIIIOJHEHBI BCE YACTH
PI'3, cTtyneHT OCBOMJI TEOPETUYECKUM MaTepual, HO HE CMOT NPEJICTaBUTh PE3YyIbTaThl CBOEH
paboTHI M0 HEOOXOUMBIM TPEOOBAHUSM M YKa3aHHBIN B CPOK, TAKXKE CIOJ[a OTHOCHTCSI BAPHAHT,
KOT'JIa CTYJICHT OCBOMJI TCOPETUYCCKUI MaTepHall, HO JOIYCTHJI HECKOJBLKO OIIMOOK Ha 3aIlHTe.
Ouenka cocraiset 20 - 25 6amios.

* PabGoTa cuntaercs BHIIIOJHEHHON HA 6a30BOM ypOBHE, €CJIU BBITIOJIHEHBI Bce yactu PI'3,
CTYJEHT OCBOWJI TEOPETUYECKHI MaTepuall, opopMus paboTy 1Mo TpeOOBaHUSIM, MTPEICTABUI €€ B
YKa3aHHBIM CPOK, HO JOMYCTHUJI HECKOJIHKO OMIMOOK Ha 3allUTe WM MPUBET HE JOCTaTOYHO
YEeTKYI0 apryMEHTAIlMI0 CBOEW TOYKM 3peHHusi Impu BbIOOpe 00bekTa uccienoBaHus. OlleHKa
cocTaBisieT 26 - 35 6amios.

* PaboTa cunTaeTcs BHITOJHEHHOW HA MPOABUHYTOM YPOBHE, €CJIH BBHITIOIHEHBI BCE YaCTU
PI'3, crymeHT ocBoun TeopeTnyeckuil wmarepuain, odopMui paboTy 1o TpeOOBaHUSM,
MPEACTaBUI €€ B YKa3aHHBIA CPOK, MPHUBEI JOCTaTOYHO YETKYH0 ApryMEHTAIMI0 CBOEH TOUYKH
3penus o BceM pasnaenam. Onenka 36 - 40 6amios.

3. lllkaja oneHkn

B oOmeil ouenke mo aucuumianHe Oamibl 3a PI'3 yuuThIBaoTCS B COOTBETCTBHM C
npaBWiaMud  OaJlsIbHO-PEUTUHIOBOM  CUCTEMBI, IPUBEIEHHBIMM B paboueil mporpamme
JUCLUTUINHBI.

4. IlpumepHbIii nepeyensb TeM PI'3

1. BeicokOMapraHoBUCThIE CTalIK Tocie AedopManuu
2. CrutaBbl Ha OCHOBE MHTEPMETAITUI0B

3. AByx(da3nas kepamuka

4. CBapHble COeIMHEHHSI Pa3HOPOIHBIX CTaJeH

5. CBapHble COEIMHEHUS PA3HOPOIHBIX METAJIOB

6. CBapka B3pbIBOM pa3HOPOJHBIX METAIIJIOB

7. CBapka B3pbIBOM Pa3HOPOAHBIX CILUIABOB

9. DnekTpoHHO-Ty4eBast 00paboTKa

10. TBepable crinaBbl



DenepanbHOE TOCYAaPCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

HacnopT IK3aMCHa
10 JUCHUITIIIMHE «DU3nIECKUe MCTObI UCCIICAOBAHNA MaTCPpHUAIIOB), 7 CCMECTP

1. Meroauka oleHKH

DK3aMeH NPOBOIUTCS B (POpME MUCHMEHHOTO TECTHPOBAHUS C MCIIOJIB30BAHUEM JJICKTPOH-
HOM MH(pOpMaMOHHO-00pa3oBarenbhoii cpena HI'TY (http:// www.nstu.ru/sveden/eos).

TectoBble 3a1aHusi OXBATHIBAIOT BCe coaepxkanue «Du3nvecKkre METOIbl UCCIICIOBaHUS
MaTEepUAJIOB, 7 CEMECTP.

Tect cocrout u3 10 BOIPOCOB pa3iMYHOrO BHIA M IIO3BOJISET IPOBEPUTH PE3YJbTAThI
00yueHHsI 10 JUCHUIUTUHE (MOIYII0) OCTABUTh HYXKHOE, COOTHECEHHBIC C YCTAHOBJICHHBIMHU B
[mporpaMmMe HHIUKaATOpaMu JOCTUKCHUA KOMHGTCHHI/If/'I.

2. Kpurepuu oueHkH pe3y/jbTATOB 00y4YeHHSsI, COOTHECEHHBIX C YPOBHSIMHM OCBOEHUSI
HHAUKATOPOB JI0CTUKEHUSI KOMIIeTeHIIUii

BeinonHeHne TecTa 3aCUMTHIBACTCSI HA MPOJABHHYTOM YPOBHE, €CIIU CTYAEHT MPaBUILHO
OTBETUJI Ha BCE BOIPOCHI TECTA, 3HACT ONPEIENICHUSI BCEX MOHATHI, MPOJAEMOHCTPUPOBAIL CIIO-
COOHOCTB 0€30IIMO0YHO YCTaHABIMBATh [1OCIIEI0BATEIBHOCTh U COOTBETCTBHE MEXAY Ipoliecca-
MU ¥ SIBICHUSIMH, BBISIBIISITH TIPOOJIEMBI, TIPEJIaraTh MEXaHU3MbI UX PEIICHHS, TPEICTABISIET KO-
JMYECTBEHHBIE U KaUECTBECHHbIE XapaKTEPUCTUKU ONpeeTeHHBIX npoueccoB. COBOKYIHOCTh pe-
3yJIbTaTOB OOYYEHUS 10 AUCHUIUIMHE U COOTHECEHHBIX C HUIMH MHIUKATOPOB JOCTIKEHUS KOM-
HNETEHUUI He CONCPKUT MPOOesoB. YCTaHOBJIEHHbIE B IPOrpaMMe KOMIIETEHIIMH c(hOpMUpPOBa-
HBI B TOJTHOM o0beMe. Omuenka coctasiseT om 35 do 40 6annos.

BeinonHeHue Tecta 3acUMThIBaeTCS Ha 0a30BOM YPOBHE, €CJIM CTYAEHT MPAaBUIBHO OTBE-
TUJI Ha % BOIIPOCOB TECTA, 3HACT OINpPEAEJICHUS] OCHOBHBIX MOHATUH, MPOAEMOHCTPUPOBAI CIIO-
COOHOCTB YCTaHABJIMBATh MOCIEIOBATEIBHOCTh U COOTBETCTBUE MEXKAY MPOLECCaMU U SIBICHHS-
MU, TPAaBUJIBHO XapaKTepu3yeT Hpolecchl, siBjaeHus. COBOKYNHOCTh pe3ylbTaTOB 00YUYEHHs MO
JUCLUIUIMHE U COOTHECEHHBIX ¢ HUMH WHAMKATOPOB JTIOCTHM)KEHUSI KOMITETCHIIMN COIEpPKUT He-
CYILIECTBEHHBIE MPOOEIbI. Y CTAHOBJIEHHBIE B NMPOrpaMMe KOMITETEHIIMU c(OPMHUPOBAaHbI Ha Oa-
30BOM ypoBHe. OnieHKa coctaBusieT om 34 0o 27 6annos.

BrimonHeHnue tecTa 3aCUUTHIBAETCS HA MOPOTOBOM YPOBHE, €CIM CTYJEHT MPaBUIbHO OT-
BETUJ OT / 2 JIO %3 BOIPOCOB TeCTa, 3HAET OMNpEAETICHUsS OCHOBHBIX MOHATUH, MPOAEMOHCTPUPO-
BaJl CIIOCOOHOCTh YCTAHABIIMBAaTh IMOCJIENOBATEIbHOCTh U COOTBETCTBUE MEXKIY IpPOLECCAMU U
sBJIeHUAMHU. COBOKYIHOCTh pE3yJIbTaTOB OOYYEHHUsS MO JUCLHUIUIMHE M COOTHECEHHBIX C HUMH
MHAUKATOPOB JTOCTH)KEHUS KOMIETEHIIMH COAEPKUT MpoOesbl. Y CTAaHOBJICHHBIE B MPOrpaMMe
KOMIIETEHIIMM c(hOPMHUPOBAHBI Ha TOPOroBoM ypoBHe. O1eHka coctaBiseT om 26 do 20 b6annos.

BrimonHenue Tecta cunTaeTcs HEy10BJIeTBOPUTEIbHBIM, €CIIU CTYACHT IPABUILHO OTBE-
TUJI MEHEE YEM Ha IOJIOBUHY BOIIPOCOB TECTA, HE 3HAET ONPEAEICHUN ITOHATUH, HE TPOJEMOHCT-
pPHUpPOBAI CIIOCOOHOCTh YCTaHABIIMBATH MOCIEA0BATEIbHOCTh U COOTBETCTBUE MEXKY IIPOI[ECCaMU
U siBNeHusAMH. COBOKYIHOCTh Pe3yJbTaTOB OOYyUEHUS MO AUCLUUIUIMHE U COOTHECEHHBIX C HUMHU
MHAUKATOPOB JTOCTHXKEHUSI KOMIIETEHLUN COJAEPKUT CYLIECTBEHHbIE MPOOEIbl. Y CTAHOBICHHbBIE
B IIpOrpaMMe KOMITeTeHIIMU He chopMupoBaHbl. OLeHKa cocTaBiseT menee 2() 6annos.

3. llkaja oueHKH

DK3aMeH CYMTAeTCs CIAaHHBIM, €CJIM CyMMa OaJlIoB 3a TECT cocTaBisieT He MeHee 20 GawioB
(13 40 BO3MOKHBIX).

B 00mieii orieHke 1Mo AUCHUIUIMHE OAJUTBI 32 3a4€T YUUTHIBAIOTCS B COOTBETCTBHH C IPABH-



namu 0aTbHO-PEUTHUHTOBOM CUCTEMBI, IPUBEICHHBIMU B pabodeli mporpaMMe JUCIUILTHHBL.

Kaxxnprit Bompoc TecTa oleHUBaeTCsl MaKCUMalibHO B 1 Oamt. B cioydae MHOXECTBEHHOTO
0TBETa, CyMMa BEPHBIX OTBETOB Takke cocTaBisieT 1 6amn. Koadduuuent mis 6amna 3a sx3amen
cocTaBisIeT 4.

4. Bomnpocsl K 3K3aMeHY M0 AucUHIINHe «DU3nyecKkue MeTo bl UCCIIEIOBAaHUS MaTepHa-
JIOB»

Bormpoc 1. 3a cder yero B pacTpoOBOM 3JIEKTPOHHOM MUKPOCKOIIE IJIEKTPOHHBIA JTyd JABMKETCS
1o pa3BepTke?
3a cYeT KaToza
© 3a cuer cucrembl IbE30CKaHEPOB
© 3a cuer UMMEPCHOHHOTO 00BhEKTHBA
© 3a cuer (hopmupoBanusi POTOHOB PA3THYHON IPKOCTH
3a cYeT ABYX Nap OTKJIOHSIOIUX KATYIIEK
(oIMH BapuaHT)

Bormpoc 2. Bepno nu yrBepxkaenue? Uem 0omblie miomaab UCITYCKaHUs KaToAa, TEM BhIIIE pas3-
periaoIas cnocoOHOCTh MUKPOCKOIIA.

na
O mer
(oaMH BapuaHT)
Bomnpoc 3. BeiOepure 13 uncia npeagokeHHbIX H300paxeHnil GpakTorpaMmy:

Date :22 Jun 2009
Photo No. = 4343

=

\

EHT =20.00 kV Signal A = SE1 Date :28 Nov 2008 ) EHT =20.00 kv Signal A= SE1 Date :21 Jan 2010
WD =125mm Photo No. = 1570 Time :18:07:23 1 WD = 60mm Mag = 16.19 KX Photo No. = 7143

(oauH BapuaHT)
Bomnpoc 4. Kakoii Tun ananusa npeicTaBiieH Ha pucyHke?



Lalal
';3' ATOMHO-OMHUCCHOHHBIN Ka4YECTBEHHBIN CIIEKTPAJIbHbIN aHAIIN3
'C:} MUKPOPEHTI€HOCIIEKTPAIbHBIN KOJIMYECTBEHHBIA aHAJIN3
'i:} peHTreHoda3oBbIil aHAIN3
'i:} MHUKPOPEHTIeHOCIEKTPAJIbHBIN KaueCTBEHHbIN aHAJIU3
'C:} PEHTI€HOCTPYKTYPHBIN aHAIU3
) aTOMHO-IMHCCHOHHBIN KOINIECTBEHHbIH CIIEKTPaJIbHBIN aHAJIN3
(0MH BapuaHT)
Bonpoc 5. PactpoBast 351eKTpOHHAsI MUKPOCKOTIHS IIPUMEHSETCSL:
O NPHU aHAJHM3€e TPABJECHHBIX U HEeTPaBJICHHBIX LIN(OB
IIPU aHaJIKU3€ CYO03E€pPEHHOM CTPYKTYpPBI
IIPY aHAJIM3€E IUCIOKALIMOHHOW CTPYKTYPBI
npu ¢ppakrorpaduuecKux uccaeT0BAHUIX
NPHU UCCIEOBAHUM Pa3MepoB U (opm yacTuiy
(BO3MO>HO HECKOJIbKUX BApUAHTOB)
Bompoc 6. Uto Takoe roanomerp?
'C:} YCTPOMCTBO AJis1 (PUKCUPOBAHUS HAMIPSKEHUS
'C:} yYCTPOMCTBO A1t POPMUPOBAHUSI FTEKTPOHHOTO Jyda
'i:} YCTPOICTBO /17151 OTKJIIOHEHHUS 3JIEKTPOHHOTO JIy4a C LeNblo (POpMUPOBAHUS Pa3BEPTKU
Q YCTPONCTBO /1Sl epeMeleHus1 00beKTHOI0 CTOJHMKA B MUKPOCKOIIe
(oMH BapuaHT)
Bonpoc 7. Hasnauenue xarona B 3J€KTPOHHOM ITYILKE:
'C:} YMEHBIIAET YUCIIO DJIEKTPOHOB B ITyUKE
'C:} ABJIAETCH HCTOYHUKOM JIEKTPOHOB
) dokycupyer 37eKTpOHBI
(oMH BapuaHT)
Bomnpoc 8. K ocHoBHBIM npenmyiectBam POM oTHocsTCS:
UCCIIEI0BAHNUE IUDIIEKTPUKOB
L) hannuane BaKyyMma
) BosmoxnOCTD NPOBEICHUs PEHTIeHOCIIEKTPAIbHOI0 AHAIH3A
BO3MO>XHOCTbH BBISIBIIEHUS CTPYKTYphI BHYTpH 00pasiia
L) Goabmas riayouna ¢gokyca
O MPOCTOTA U3MEHEHHM I YBeIMYCeHUH
NPOCTOTA NOATOTOBKH 00bEKTOB
BBICOKAsl pa3pelmalmas crnoco0HOCTh
(BO3MO>HO HECKOJIbKUX BAPHAHTOB)
Bonpoc 9. /Ing kakoro pexxuma paboThl pacTpOBOrO JIEKTPOHHOI'O MUKPOCKOMA XapaKTepHO



OoJee BBICOKOE paspenicHue?

':::' B PEKHUME OTPAKCHHBIX DJICKTPOHOB

O B pesxnMe BTOPHUHBIX 3JIEKTPOHOB
(oaMH BapuaHT)

Bomnpoc 10. Ykaxxute B KakoM BHJIE KOHTpACTa MOJIy4yeHbl H300paxenus B POM
Boszmoorcnvie sapuanmuol.

1. KOMITIO3UIIMOHHBIH KOHTPACT
2. Tonorpagpuyeckuii KOHTpacT
Coomuecénnvle napul.
=
1
—
2

(YKaxuTe MpaBUIbHBIE COOTBETCTBUS)
Bompoc 11. YUto npencraBieHo Ha pUCyHKe?

~

)

I\l
A

KOHTYPBI SKCTUHKITHH
O durypst JTuccaxy
./ u300pakeHre aToma
'~ KapTHHa MUKpoaudpakuun
(0IMH BapUaHT)
Bonpoc 12. /Iy 4ero HyXKHbI 3J€KTPOMArHUTHBIE JIMH3BI B JJIEKTPOHHBIX MUKPOCKOIAX?
O n1st oTKIOHEHYS JIy4a 110 pa3BEPTKE

'~/ U1t yMEHBIIECHUS IIOIIAAN UCITYCKaHMS KaToda

/' I7Is1 UCITYCKaHUsI DJIEKTPOHOB

Q 1JI (POKYCHPOBKH IYYKa 3JIEKTPOHOB
(oIMH BapuaHT)

Bonpoc 13. Kakoe nznyuyeHue aHaTU3UPYIOT B pAaCTPOBOM 3JIEKTPOHHOM MMKPOCKOIIE JJISl 110-
JTy4yeHHs u300pakeHus?

BTOPUYHBIC 3JICKTPOHBI



O HEPACCESHHBIC AJICKTPOHBI
TIEPBUYHBIC SJICKTPOHBI
o0paTHoOpaccesTHHbIE YJIEKTPOHBI
HEYIPYropaccesHHbIC JICKTPOHBI

(BO3MOYXHO HECKOJIbKUX BAPHAHTOB)

Bonpoc 14. Vkaxure, U3 Kakux MaTepHajoB M3TOTOBJIECHBI KAaTOJbI, MPEICTaBICHHBIC HA pU-
CYHKax

Bosmooicnvie sapuanmol:

1. |re1cca60pn)_1 JAHTaHA

2. |Bo.m>(bpaM

Coommnecénnvle napul.

2
(YkaxxuTe npaBUIbHbIE COOTBETCTBUS)
Bonpoc 15. Kak Ha3bpIBatoTCs 00BEKTHI MCCIEIOBAHUS B MPOCBEYMBAIOIEM JIEKTPOHHOM MHK-
pockorme?
O MUKPOILITH (]
obpasert
¢oasbra
U3JIOM
(oauH BapuaHT)
Bonpoc 16. Cucrema, mo3Bojsitoiias OCYIIECTBIATh JBH)KEHHE O0BEKTa B NPOCBEUMBAIOLIEM
3JIEKTPOHHOM MHUKPOCKOIIE, Ha3bIBaeTCs
OKYJISIp
TOHHOMETP
OTKJIOHSIOLIUE KaTYIIKTH
(oauH BapuaHT)
Bomnpoc 17. UTo MO>XHO aHANIM3UPOBATH HA MIPOCBEUMBAIOLIEM AJIEKTPOHHOM MHKPOCKOIIE?
O IToper
O Cy03epeHHYI0 CTPYKTYPY
HedexTbl ymakoBku
ITopucrocts
Jducaoxkanuu
SIMKM TpaBiieHUs
(BO3MOYXHO HECKOJIbKUX BapPUAHTOB)




Bonpoc 18. YkakuTe COOTBETCTBYIOIIME CXEMbI H PEKUMBI paOOThI CBETOBOTO MUKPOCKOTIA:

Bosmooicnvie e6apuanmosl.

1.

|CxeMa padoThI ISl MOJTyYeHUs1 H300paKeHust

2.

|Cxema paGorsr aas noayuenns audpaxunn

Coomnecénnvle napul.

Ba
7 |\ =57

B4
o
B4

A c"
|

(YKa)xuTe MpaBUIIbHBIE COOTBETCTBUS)

Bonpoc 19. Ykaxute, qudpaxius OT Kakoro Matepraia rnpeicTaBieHa Ha pucyHke?

© monoxpucram

':::::3' HOJIMKPUCTAILT

© amopusiit MaTepran
(0JIMH BapUaHT)

Bompoc 20. Uto npuBOUT K NOSBIEHUIO N3THOHBIX SKCTUHKIMOHHBIX KOHTYPOB?

) u3ru6bl Gosibru

'/ HeZI0CTAaTOYHBINA yPOBEHb TOKA ITydKa
. cruikoM OostbIast aneprypa




(0IMH BapUaHT)

Bompoc 21. Kakoe u3iydeHue aHAIW3UPYETCS MPHU MCIOIB30BAaHUA METO/A MPOCBEUMUBAIOIEH
JIEKTPOHHON MUKPOCKOIIUN?

O BropuyHbie 271€KTPOHBI

O OTpakeHHBIE AIEKTPOHBI

; IIpomeammue 31eKTPOHBI

L JlupparupoBaBuime 3JJeKTPOHbI

(BO3MO>KHO HECKOJILKHUX BapUAHTOR)

Bompoc 22. Venosue NA=2d Sin0 cooTBeTcTBYET BOSHUKHOBEHHIO
'5:3' auppakuuu
'C:} JJIEKTPOHOB B ITYIIKE
) XapaKTepHCTHYECKOr0 PeHTIEHOBCKOTO H3TyUCHHUS
(0IMH BapuaHT)
Bonpoc 23. Ycnosue Bynbda-bperra spisercs ciencTsuem:
'::3' NEepPHUOAUYHOCTH MPOCTPAHCTBEHHOH pPellleTKH MaTepuajioB
O HenepHOAUYHOCTH MPOCTPAHCTBEHHOI PELICTKH MATEPUATIOB
(oMH BapuaHT)
Bonpoc 24. Ycaosue Bynwda-bperra umeer mecto npu:
Oa<ad
Oa>2d
(oMH BapuaHT)
Bonpoc 25. CuiibHOE 31€KTPUYECKOE MOJIE UCTIONB3YETC IS U3BICYEHHS JJIEKTPOHOB B
';3' TEPMO3MHUCCUOHHON 3JIEKTPOHHOM ITyILKE
'::3' aBTOIMMCCHOHHOM 3JICKTPOHHOM NMyIIKe
) KBaHTOPMHCCHOHHOIT IEKTPOHHOI IYILKE.
(oMH BapuaHT)
Bonpoc 26. Ykaxute, Kakue KaToAbl HCIONb3YIOT B MPOCBEYHBAIOIIEM 3JIEKTPOHHOM MHUKPO-
CKoIIe:
-/ Bo/Ib(h)pamMoBasi IPOBOJIOKA
' MOHOKpHCTaJLT BO/Ib(hpama
L MOHOKpHCTAJI rekcadopuaa JaHTaHa
(BO3MOKHO HECKOJIBKUX BAPUAHTOB)
Bonpoc 27. CunbHOE 3JI€KTPHYECKOE MOJIE UCTIONB3YETCS A1 U3BJICYEHHUS DIEKTPOHOB B
'C:} TEPMO3MUCCUOHHON 3JIEKTPOHHOU ITyILKE
'C:j' aBTOIMMCCHOHHOM 3JICKTPOHHOM MyIIKe
) KBaHTOIMICCHOHHOT JJIEKTPOHHOM ITYyIILIKE.
(0IMH BapUaHT)

Bonpoc 28. HazHaueHne KOHI€HCOPHOI JIMH3HL:

If"\

' (hokycHpoOBKa JIEKTPOHOB Ha 00pa3ie

© popmupoBaHIe KOHEIHOrO H306PAKEHHS 0OBEKTA
(oIMH BapuaHT)
Bomnpoc 29. Aneprypa 310!
'C:} KpYyIJ10€e 0TBepCcTHEe B MeTANIMYECKUX AUCKAX U3 TYTOIIaBKMX MATEpHAIOB
O MeramTiuecKuii QHCK W3 TYTOINIaBKOT'0 MaTepHaja
(0JIMH BapUaHT)
Bonpoc 30. Yem MeHbIIE TMaMETp anepTypHOR quadparmel, TeM
'::3' 00J1ee KOHTPACTHBIM MOJy4YaeTcss u300pakeHue
O MeHee KOHTPACTHBIM MONYYAETCS H300pAKEHHE
(oMH BapuaHT)



Bompoc 31. Kakoit nedekt muH3 IpecTaBIeH Ha pUCYHKE?

Mnockocts nyywen pokycrposku

O cepuueckas abeppauus
O XpoMaTH4uecKas abepparus
O acrurmarnueckas abepparus
(ooMH BapuaHT)
Bompoc 32. Uncio ucnyckaeMbIx 3JIEKTPOHOB 32 €AWHHILY BPEMEHH 3TO:
© uHTeHCHBHOCTH HCTOMHHKA
SPKOCTB
‘) KOrepeHTHOCTh
(0IMH BapuaHT)
Bonpoc 33. YkaxxuTe cOOTBETCTBHE N300paKECHUI M Ha3BaHUH CTPYKTYp WK Ae(hEeKTOB
Bosmooicnvie sapuanmoi.

O
|ﬁ|
W
e

nepJIuT

cyOrpanuina

MBOMHUKHU

e)eKThl YHIAKOBKH

g fwd]=

MapTCHCUT

Coommnecénnvle napol.




(YKaKHTe NMPaBUIIbHBIE COOTBETCTBUS)



denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUU

IHacnopr
pac4eTHO-rpagu4ecKoro 3agaHust (padorb)

IO JUCHMITIIMHE «DU3NYECKHE MCTOJbI UCCIICAOBAHUA MAaTCPUAIIOBY, 7 CCMECTP

1. MeToauKa OLEHKH

B pamkax pacuetHo-rpaduueckoro 3aaanus (paboThl) MO AUCIUILUIMHE CTYACHTHI JOKHBI
CaMOCTOSITCJIbHO ~ M3YYHUTh TEOPETHUYECKHH MaTephall, CBSA3aHHBIH C  OCOOCHHOCTSIMH
AJIEKTPOHHON MUKPOCKOITUU OIPEIeTICHHOr0 MaTepuraia (IpeICTaBICHBI B TEMaXx).

[Ipu BBINOJHEHUH pacueTHO-rpaduueckoro 3amanus (pabOThI) CTYIEHTHI JIOKHBI
MPOBECTH aHaIM3 OO0BEKTa WCCIEAOBaHMUS (Marepualia Ha BBIOOpP), OMHCATh METOIUKY
NPOCBCUUBAIOIICH  JJICKTPOHHOW  MHKPOCKOINWH, paciuiu(poBaTh 3JICKTPOHOTpAMMY U
HpeIlCTaBI/ITB pe3YJII)TaTI)I HpOBeI[eHHOFO HCCJIICOOBAHUSI.

Oo6s3atenbHble CTPYKTYpHBIE yacTu PI'3.

1. TUTYnbHBIN JHCT

2. Conepxanue

3. Benenue

Bo BBeaeHMM NOMKHBI OBITH OTPa)KEHBI AKTYyaJlbHOCTh TEMBI, MPEAMET HCCIIEIOBAHMUS;
3a/1a4M UCCIIEA0BAHNS B COOTBETCTBUH C IIOJYYEHHOU TEMOM;

4. OcHoBHas 4acTh "DIEKTPOHHAS] MUKPOCKOIIHS .

['maBHas 3ajma’ya 3TOro paszjena — IOJHOE PACKpbITHE TeMbl. OH JIOJKEH MOJHOCTHIO
COOTBETCTBOBATh IOCTaBJICHHBIM BO BBeAeHUHM 3agadyaM. (OCHOBHas YacThb BKJIIOYAET
JUTEPATYpHBIM 0030p MO TIOJYYEHHOW TEME€, BBINOJIHEHWE WHIWBUAYAIHHOTO 3aJlaHUS
(pacuudpoBka ANEKTPOHOTpaMMbl). B pabore moiDKeH oOTpaxkaTbCs XOJ pacIiupOBKU
(pucynku, rpaduku, GOPMYIBI U T.JI.).

5. 3aKiroueHue.

B 3akiroueHn# 10KHBI OBITh KPATKO OTPakeHbl OCHOBHBIE BBIBOJIBI 110 paboTe.

6. Criucok nureparypbl

7. Ipunosxenus (ecnu TpedyeTcs)

PacuetHo-rpaduueckoe 3amaHue TpeAcTaBisieT Cco0OMl HE TMPOCTO  HM3JIOKEHHE
(pedepupoBanme) N3BECTHBIX ABTOPUTETHBIX UCTOUHUKOB, & CAMOCTOSATEILHOE TIEPEOCMBICTICHUE
TEOPETUYECKHUX TMOJOXKEHUH, 00pabOTKy Hay4YHBIX (DAKTOB M BBHISBICHHE 3aKOHOMEPHOCTEH,
BIIUSIIONIUX Ha 3TH (DAKTEHIL.

O1eHnBaeMbIe O3ULINHN:

. Cpoku cnauun

. [ToomHOTa OXBaTa TEMBI

. O6bemM paboThl

. KonraecTBo HCITONB3yeMbIX HCTOYHHUKOB

. Ucnionb30BaHue nuTeparypbl Ha HHOCTPAHHOM SI3BIKE.

. Odopmitenne pabdotsl (cormmacHo 'OCT 7.32—2001, T'OCT P 7.0.5-2008)
. 3amuTa

N NN R WDN -

IHopsiaok BHINOJIHEHUS

1. IToxy4nTs peKOMEHIyeMYI0 TEMAaTHKY paObOTHl y TIpenoaBaTess

2. IlpoBectu 6ubmorpaduyeckuii MOUCK.

3. Pa3zpaborarh conepxkaHue pabOTHI, ONMHCATh AHAIM3HPYEMbIE MaTEPHAaJbl, MTPOBECTH



pactdpoBKY IEKTPOHOTPAMMBI.

4. OdgopmMuTh MaTepuas MOSICHUTENBbHOMN 3aIUCKH, B KOTOPOM JIOJKHBI OBITh IPUBEIECHBI
JaHHBIC JIMTEPATYPHOTO 0030pa U X0/ pacuppoBKH (PUCYHKH, Tpaduku, GOPMYIIbI U T.1.).

O6wem PI'3 moxoxen cocraBisath 20-25 crpanuil. K pabore qomkeH OBITh cliesiaH CITUCOK
UCTIOJIb30BaHHON uTepaTypsl (20-25 HanmenoBanuit), opopmiennsiii mo [OCT.

5. [loaroroButk paboTy no TpedboBanusIM K 14 Hemene oOydeHus;

6. 3amututs PI'3.

TpeboBanus no 0popmMJIeHHIO MOSICHUTEIbHOI 3aIMCKU

BpomrropoBka paboThl T0KHA OBITH KHMKHOM; moys: cBepxy — 2,0 cm, ciaeBa — 1,5 cmM,
BHU3y — 2,0 cm, copaBa — 3,0 cm. Ilpudt Habopa Texcta nomkeH ObITh 12-14 myHKTOB.
MeXCTpouHblii HMHTEpBaJI MOJXYTOPHBIA. TEKCT JOMMKEH WUIIOCTPUPOBATBCA —CXEMaMH,
rpadukamMu, pHUCYHKaMH, TaOIuIaMu. PUCYHKH JOJDKHBI OBITH CHIETaHBI B BEKTOPHOM
rpadudeckom penaktope (CorelDraw, AutoCAD, BCAD u T.11.) 1 MOTYT OBITh PaCIOJIOKECHBI
Ha OTAENbHOW cTpaHuue. lcrmonbp3oBaHWE CKAaHUPOBAHHBIX PHUCYHKOB HE JIOIMYCKAeTCs.
[TonpucyHouHas MHOANUCH [OJDKHA pacrojaraTtbCs MOJ PUCYHKOM. Hymepanuss pHCYHKOB
CKBO3Hasl.

[Ipexxne yeM mepeTu K HamMCAaHWUIO PadOThI, CIAEAYEeT MPOAYMaTh JIOTUKY H3JI0KEHUS,
CHCTEMYy apryMEHTOB ISl JIOKA3aTeNIbCTBA TJIABHOM MBICIU. BakHble pEKOMEHIAINU 3]1ECh
MO>KHO MOJYYHUTh, KOHCYJIBTUPYSICH C HAYYHBIM PYKOBOJUTENIEM U MIPETOAaBaTeIeM.

2. Kputepum onieHKH

* PaGora cumTaeTcsd He BBLINOJHEHHOM, SCIM BBLIIOJIHCHBI HE Bce yactu PI'3, orecHka
cocrasigeT MeHee 20 6aioB.

» Pabora cumTaercsl BBIMOJHCHHOW HAa MOPOroOBOM YPOBHE, €CIIM BBIITOJHEHBI BCE YaCTH
PI'3, cTymeHT OCBOMII TCOPETHYECKHH MaTepHaji, HO HE CMOI IPEACTaBUTh PE3YyIbTaThl CBOCH
pabOTHI IO HEOOXOAMMBIM TPEOOBAHMAM M YKa3aHHBIM B CPOK, TAK)KE CIOJa OTHOCUTCS BapHUaHT,
KOTJia CTYJICHT OCBOMJI TCOPETHUYECCKHIM MaTepHall, HO JOIYCTUI HECKOJIbKO OIIMOOK Ha 3alluTe.
Orenka coctasiseT 20 - 25 0aynios.

* PaboTa cunTaeTcs BHINOJIHEHHON Ha 6a30BOM YPOBHE, €CJIH BBINOJIHEHHI Bce yacTu PI'3,
CTYJIGHT OCBOMJI TEOPETUUYECKUN MaTepuai, opopMui paboTy 1o TpeOOBaHUSIM, MTPEACTABUI €€ B
YKa3aHHBII CPOK, HO JOMYCTHJI HECKOJbKO OINMOOK Ha 3alllUTe WIM MPUBET HE JOCTATOYHO
YETKYI0 apryMEHTAIMI0 CBOEH TOUKHM 3pEHUs MpHU BbIOOpE oOBekTa uccienoBanusa. OlieHKa
cocrasigeT 26 - 36 6aioB.

» PaboTa cunTaeTcs BHITOJIHEHHOW HA MPOABUHYTOM YPOBHE, €CITH BBHITIOJHEHBI BCE YaCTH
PI'3, crymeHT ocBoua TeopeTHYecKHii Marepuan, odopMuna paboTy 1o TpeOOBaHHSIM,
MIPEACTaBUII €€ B yYKa3aHHBIA CPOK, MPHUBEJ JOCTATOYHO YETKYH) apryMEHTAIUI0 CBOEH TOUYKH
3peHus o BceM pazaenam. Onenka 37 - 40 6amna.

3. IlIxana oueHkHn

B o6meit ouenke mno aucuuiimHe Oamibl 3a PI'3 yuuThIBaloTCS B COOTBETCTBUHU C
npaBUiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBI, MPHUBEIEHHBIMH B pabodell mporpamme
JVICTIATUTAHBIL.

4. IlpumepHbIii nepeyensb TeM PI'3

1. BeicokOMapraHoBUCThIE CTalIK Tocie AedopManuu

2. CrutaBbl Ha OCHOBE MHTEPMETAITHI0B

3. AByx(da3nas kepamuka

4. CBapHbI€ COEIMHEHNS Pa3HOPOIHBIX CTaJIEH

5. CBapHble COEIMHEHUS PA3HOPOIHBIX METAJIOB

6. CBapka B3pbIBOM pa3HOPOJHBIX METAIIJIOB

7. CBapka B3pbIBOM Pa3HOPOJHBIX CILIABOB

9. DnekTpoHHO-Ty4eBast 00paboTKa

10. TBepable crIaBbl



