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1.11ean ocBOECHHS THCIHILIHHBI

K ocHoBHBIM meJadaM OCBOCHHUA AOWCHHUIIIIMHBI <¢Zuqbpam4u0HHbze Memoobl  UCCIe008aAHUSL mamepuanoe»
CJICAYCT OTHCCTHU!

— (hopMHpoOBaHHE 3HAHUH O COBPEMEHHBIX PEHTTEHOTpaPUUECKUX U DIEKTPOHHO-MUKPOCKOIMNYECKUX METOaX
CTPYKTYPHOI'O aHaJIM3a MaTepUaNOB JJIs PEIICHUsI MaTepUaIOBETYECKUX 3a1a4

— MOATOTOBKA CTYJIEHTOB K JCATEILHOCTH B COOTBETCTBUM C KBAIM()UKAIMOHHON XapaKTEPUCTHKON OakaliaBpa
[0 HaMpaBJCHUIO, B TOM YHKCIe (OpMUpPOBAHHWE yYMEHHI TNPOU3BOJMTH KAYECTBCHHBIC M KOJUYCCTBCHHBIC
OLICHKU CTPYKTYPHBIX H (Da30BbIX MPEBPAIlCHHUH B METAJIaX M CIIaBaX METOJaMHU CTPYKTYPHOI'O aHAJIn3a.

K ocHoBHBIM 3agadyaM OCBOCHHUSA JHCHMITIIIMHBI ((,Zzud)paKb;UOHHble Memoobl  UCCTIeO08AHUS
mamepuanoey CIeayeT OTHECTHU:

— OCBOCHHE METOJIUK CTPYKTYPHOTO aHalli3a MaTepHuajoB C MPHMEHEHHWEM METONIOB pPEHTTeHOrpaguu H
3JIEKTPOHHOW MHKpPOCKONMM ¥ OCHOB AaHalInW3a OJKCIEPUMEHTAJIbHBIX JaHHBIX, MOJYYEHHBIX METOJaMHU
peHTreHorpaduu 1 3JeKTPOHHONH MHKPOCKOIIUN

2.Mecto mucuumiiudbl B cTpykrype OOII 6akanaBpuara.

B y4eOHOM maHe aucuuIumHa «/{ugpaxkyuorusie Memoosbl UCCLE008AHUS MAMEPUANO8» OTHOCUTCS K YUCITY
TUCIUTUTIH 00s3aTeNhbHON YacTH W JaeT CTYACHTaM 3HaHUS O COBPEMEHHBIX METOJaX MCCIIEIOBAaHUS MaKpo-,
MUKpPO W TOHKOH CTPYKTYPBl MaTEpHaJIOB, aKTyaJbHBIX METOJMKAX CTPYKTYPHOTO aHAlM3a MaTepHalIOB C
MPUMEHEHUEM DPEHTTeHOrpa(uu 1 AIEKTPOHHONH MUKPOCKOITHH.

Kypc «/Jupppaxyuonnvie memoowt uccie0oganusi Mamepuaiosy OCHOBBIBACTCS Ha 3HAHHSX, IMONYYCHHBIX U3

KypcoB: «®usnkay, «Heopranudeckas u opraHmyeckas Xumusi», «Boiciias matematukay, «Teopusi cTpoeHus
MaTepuaioB» 3HaHHWE Kypca «/Judpakyuonnvie memoobl UCCIe008AHUL MAMEPUAIos» HEOOXOIUMO I
OBJIQJICHHS TAaKUMHU JUCHHMIUIHHAMH, Kak «HaHomarepuanbl»y, «CreluaibHble TJIABbI MaTEPUATOBEICHUS,
KpOMe TOT0, CBEJCHWS, M3NlaraeMble B Kypce «/Ju@paxyuonnvle Memoobl UCCIed08aHUsT MAMEPUAIOs,
HEOOXOJIMMBI JUTsl BBITOTHEHUS CTYICHTAMU BBIMTYCKHOM KBaTM(QHUKAIIMOHHON paOOTHI.

3.IlepeyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHUs N0 JUCHHUILIMHE (MOYJ/110), COOTHECEHHbIEe
¢ IVIAHNPYEeMBbIMH Pe3yJIbTATAMM 0CBOCHHS 00pa30BaTeIbHOI NPOrPaMMBI.

B pesynmpraTe OCBOCHUS MUCHHILTMHBI (MOAYIA) y oOydarommxcs (pOpMUPYIOTCS CIEAYIONNE KOMITETESHIINH U
JOJDKHBI OBITH JOCTHTHYTHI CIEMYIOIINE Pe3yNIbTAaThl 00y4YeHHsI Kak 3Tan (OPMHUPOBAHHS COOTBETCTBYIOIIUX
KOMITIETEHIINN:



B pe3yabTare ocBoeHH s

HU3MEPEHHS U HAOJIOICHUS
B cepe
npodeccruoHanTbHOMN
JIeSITeIbHOCTH,
00pabaTeIBaTh U
MIPECTABIIATH
JKCIIEPUMEHTAIILHBIE
JTAHHBIC

o0pa3oBaTeJIbHO
Kon Ilepeyens NIaHNpPyeMBbIX pe3yJIbTATOB 00y4eHHUS
NporpamMmsI
KOMIIETeHIIHH . N0 U CUUILINHE
o0y4Jaronuiicst J0/2KeH
o0n1anarb
YK-1 CHOCOOHOCTBIO — 3HAET IMPUHIUIBI cOOpa, 0TOOpa U 0000IICHUS
OCYHICCTBJIATH IIOUCK, I/IH(bOpMaHI/II/I
KPUTUYECKUI aHAIN3 U
CUHTE3 HH(pOPMAINH, — YMEET COOTHOCUTH PAa3HOPOJHLIC SIBIICHUS U
HPUMCHATE CHCTCMHbIN CHCTEMaTHU3UPOBATh UX B paMKaxX M30paHHbBIX BUIOB
TTOAXOZ VI peIICHIA po)eCCUOHANIBHOM IEITEIbHOCTH
MIOCTABJICHHBIX 33144
— UMeeT NMPaKTHYECKUH ONBIT paboThI €
WH(POPMATMOHHBIMHA UCTOYHUKAMH, OIBIT HAYYHOTO
TIOMCKA, CO3JIaHVsI HAYYHBIX TEKCTOB
OIIK-4 CIOCOOHOCTBIO TIPOBOJIUTH | — 3HATBH: YCTPOUCTBO MPUOOPOB, 00OPYIOBAHHUS 1

METOIUKH TIPOBEACHIS H3MEPEHII 1 HAOIIOICHI B
chepe npodeccuOHaNBHOMN eSITeIbHOCTH

— YMETB: IIPOBOAUTH USMEPECHHUA U Ha6.]'IIO}IeHI/I$I B
chepe npodeccCHOHANTBHOMN IeITEIbHOCTH,
00pabaThIBaTh U MPEACTABIIATD
JKCIIEPUMEHTAIILHBIC TAHHBIC

— MMETh HAaBBIKU: IPOBENICHHUS U3MEPCHHUN U
HaOmoAeHN B cepe mpodeccuoHaTbHON
NeATEIBHOCTH, 00PaOOTKH U TIPEACTABIICHUS
9KCIEPUMEHTAILHBIX JaHHBIX

OO6mas TpyI0eMKOCTh AUCHUTIINHBI COCTaBIseT 4 3a4eTHRIX eQUHUIGI, T.e. 144 akameMHdecKuX 4acoB

(u3 Hux 90 yacoB — camocTosTeNbHAs paboTa CTYICHTOB).

Pa3nensl AUCHUIIIIMHEL H3y4YaloTCs Ha TPEThEM Kypce B IISITOM CEMECTPE.

saTeiii cemectp: nekuun — 1 gac B Hepento (18 gacoB), maboparopHsie padoTel — 1 yac B Henemto (18 gacos),

ceMrHapcKkue 3aHATHS — |1 gac B Henenro (18 gacoB) Gpopma KOHTPOIS — SK3aMEH.

CrpykTypa ¥ colepkaHue AUCLHUILIMHBI «Jugpakyuonnsvie Memoovl Uccie008anus Mamepuanog» mno

CpOKaM M BHJIaM paboThl n3IoKeHs! B [Ipunoxenun A

4. CTpyKTypa H cofep:KaHHe JUCHUIIMHBI.

Conep:xanue pa3aejaoB JUCHHIIHHBL

Tema 1. Beeoenue. IIpeomem Kypca. Ponb ougppakuyuonnvix memoooe anaiu3a mamepuanos 6
coepemennom memannogedenuu. IIpodieMbl MaTepranoBeeHUS, CBA3aHHBIE C U3yYEHUEM aTOMHO-




KpHCTAIINUECKOro cTpoeHusi. CBs3b peHTreHorpadun, HeWTpoHOrpaduu 1 JIEKTPOHOrpaduu cO CTPYKTYpHOU
Kpuctamorpagueii 1 GU3NKONH TBEPAOTO Tema.
TpeboBanus TeXHUKU OE30MACHOCTH MIPH PEHTTEHOBCKUX MccieqoBaHusX. KOHTponb kayecTBa JeTancei.

Tema2. @usuka penmezenosckux ayueil.

CBoiicTBa peHTTeHOBCKUX JIyyeil. OCHOBHBIE 32aKOHOMEPHOCTH CIUIOIIHOTO U XapaKTePUCTHUYECKUX CIIEKTPOB.
SIBneHus, conpoBOXKIAIOIKE MPOXOKIEHNE PEHTI€HOBCKUX JTyueil uepes BemiecTBo. [lormomienue
PEHTI€HOBCKUX J1yuel. BTopuuHOE XapakTepucTHYecKoe n3nydeHue. MeTobl perucTpaiuy MPOHUKAKOLIUX
n3ny4yeHuil. OCHOBHbIE IPUHIIUIIBI PEHTI€HOCTIEKTPAIbHOI0 aHAJIN3a BEIlECTBRA.

Tema 3. Ocnoenvie ypaguenus ougpaxyuu peHm2eHO6CKUX ayUeil U XapaKmepucmuKu Menoooe
CMPYKMYPHOZ0 AHAIU3A.

OcHoBHBIE ypaBHEHUs UPPAKIUN PEHTIEHOBCKUX Jy4eil. THTepdepeHIus peHTTeHOBCKHUX JIy4eH,
paccesiHHBIX TpeXMepHO# pemierkoi. Y paBHeHue Bynbda-bperra. Cdepa otpaxkenus. Y cioBus oTpakeHHsI
PEHTI€HOBCKUX JIydel. XapaKTEpUCTUKA OCHOBHBIX METOJ OB PEHTIEHOCTPYKTYPHOI'O aHAJIN3a C
UCTIOIb30BaHNEM IpeCTaBIeHHs 00 00paTHOM pemérke: - Meron Jlays, - MEeTox Bpallaroerocs Kpucrauia; -
METOJ TIONIMKPUCTAILIIOB.

Tema 4. Memoovl penmzenocmpykmypHoz2o ananusa.

Meroa nonuKpucTauIoB. THITEI CheMOK U 00BEKT nccienoBanus. Beioop n3nydenuns u pexunma cheMku. Pacuer
perTreHorpamm. MIHTEHCHBHOCTS JIMHUHN. UHAMIIMPOBaHNE PEHTTE@HOTPaMM OT BEIIECTBA ¢ KyOWdecKoi
CHHTOHUeH. PenTrenoBckas nudpakromerpus. MizMepeHue HHTEHCHBHOCTH. MeTOJT HEelTOIBUKHOTO
MoOHOKpucTasuia. OnpezneneHue CMMMETPUN U OPUEHTUPOBKU KPUCTaLIA.

Tema S. Ilpumenenue penmzenocmpyKmyprhozo ananusa K uccie006aHuIo Memaiios U Cniagos.
[Mperu3noHHOE OnpeneneHue nepruojia KpUCTATUECKOH peneTk. PeHTreHorpaduaeckoe uecieaoBaHue
TBEPIBIX PACTBOPOB U OMpEAETICHIE TPAHUIBI PACTBOPUMOCTH. AHANN3 HanpshkeHni. OnpeneneHne BennIuHbI
MUKpoaeopMaIiii KpUCTAIUTHYECKON PEIETKH 110 YITMPEHUI0 HHTepQepeHIIMOHHbIX JUHH. Onpenenenue
pa3mMepa yactuil (obsacTel korepeHTHoro paccesuus - OKP). KauecTBeHHBIH M KOIHYECTBEHHBIN aHAIIN3
(ha30BOro cocTaBa CIUIaBOB. AHAIN3 KApOUHBIX ¥ HHTEPMETAIUTHIHBIX (a3 B cIuiaBaX. M3ydeHue mpoieccos,
TIPOUCXOIAIINX TP TePMHUIECKON 00paboTKe cIiaBoB. PenTrenorpadudecknii anamm3 3aKaJeHHON CTaIH.
Onpenenenrie conep>kaHus yriiepoaa B MApTEHCUTE U KOTMYECTBAa OCTATOYHOIO aycTeHnTa. Pacnaa MapTeHcHuTa
IIpH OTITyCKe cTaiu. VccnenoBanne mpenMyIeCTBEHHBIX OPHEHTHPOBOK (TEKCTYP)

Tema 6. JnexkmpoHHO-MUKPOCKORUUECKUE MEMOObL UCCTE)06AHUA MEMATIIO6 U CNIABOE.

PacTpoBas 3nekTpoHHas! MUKPOCKOIUS. 3a/lauy, pelaeMble METO0M PAaCTPOBON IEKTPOHHOH MUKPOCKOIIHH.
dopmMHupoBaHKE KOHTPACTa B pACTPOBOM 3JIEKTPOHHOM MHUKPOCKOIE. BO3MOKHOCTH 1 OrpaHMYEHUS METOAA.
[IpocBeunBaroras anmekrporHas Mukpockorus (II9M) B meramtoBeaeanu. OnTHYECKas cXeMa dIIEKTPOHHOT'O
MUKpockona. Pexxumel Mukponudpakuuu u u3oopaxkenus. Meron ¢onsr. MHTepnperanus u aHaau3
3JEKTPOHHO-MUKPOCKOIMYECKHX M300pakeHHH. TeMHONoNbHbIE U CBETJIONONIbHBIE H300pakeHus. Pacuer
3JIEKTPOHOTPAMM IOJIMKPHCTAIIIMYECKOTO BEIIECTBA. AHAIM3 TOYEYHOM 3JIEKTPOHOIPaMMBbI. DJIEKTPOHHO -
ONTHYECKUM aHAJIN3 TUCIOKALIMOHHOM CTpYKTYyphl. OnpeaeneHue MIOTHOCTH TUcioKauil. M3ydenue rpanun
3epeH MetonoM [IOM. Ilpsimoe pa3pellieHre KpUCTaIMYEeCKON PELIETKH.

5. O0pa3oBarebHbIe TeXHOJIOTHM.

Meronuka mnpenojaBaHus AUCHUIUIMHBL «/Judpakyuonnvie mMemoosbl UCCIe008AHUL MAMEPUANO8Y W
peanu3anys KOMIETEHTHOCTHOIO  IOAXOJa B M3JIOKEHWHM M BOCHPHUSATHM MaTepHajga MpeayCcMaTpHUBacT
WCIOJIB30BaHKE CIIEIYIOIINX aKTHBHBIX M WHTEPAKTUBHBIX ()OPM MPOBEICHUS TIPYNIIOBBIX, WHAMBUIYaJIbHBIX,
ayIMTOPHBIX 3aHSATHH B COYETAaHWH C BHEAYAUTOPHOM paboToil ¢ wnenblo (OPMHUPOBAHHMS U Pa3BUTHUS
podecCHOHANBHBIX HaBBIKOB 00y4aromuXcs:



- JIEKUUY;
- nabopatopHble pabOTHI B MallbIX Ipymmax (2 — 3 denoBeka);

- BHCAYJUTOpHAA CaMOCTOATCIIbHAA IMOATOTOBKA K J'Ia60paTOpHI)IM pa60TaM;

KOHCYJIbTAllUK MpernoaaBarens mo ceti VHTepHer B pexxume on- wiu Off-line;
- BXOJIHOW KOHTPOJIb TOTOBHOCTHU CTYZCHTA K J1a00paTOPHBIM paboTam;
- IOATOTOBKA KaX/IBIM CTYJICHTOM B TEUCHHE CEMECTPa OJJHOTO JIOKJIa/a C MPE3CHTALINCH;

- BBICTYIIJICHUE KaXKAOTO CTY/ICHTA C IOKJIaJ0M B OpMe MPE3CHTAIIMN C UCTIOJIb30BAHUEM JIETIOBBIX HTD,
JUCKYCCHUI;

- 3amuTa JJabopaTOpHBIX paboT C NCIONB30BaHUEM JIENTOBBIX UTP, Keiic-3a1au
— OpraHM3aIs U MPOBEICHUE TEKYIIero KOHTPOIIs 3HAaHUW CTY/IEHTOB B (hOpMe KOHTPOJIBHBIX PaboT

VYiaenbHbId BeC 3aHITUH, MPOBOJAMMBIX B WHTEPAKTUBHBIX (oOpMax, ONpEAeNeH TIaBHOH IIENbIO
00pa3oBaTeNbHON TPOrpamMMbl, OCOOEHHOCTHIO KOHTHMHTEHTa OOYYarOMIMXCS M COAEpPKaHWEM TUCIUILTHHBI
«MeTo1bl CTPYKTYPHOI'O aHAJIM3a» U B 1I€JI0M 110 JUCUHUIUIMHE cocTaBiisier 50% ayquTOpHbBIX 3aHATHH.

OIIeHO‘lHLIe CpeaACTBA IJIF TEKYLIEro KOHTPOJIA YCIIEBA€EMOCTH, HpOMe)KyTO'—[HOﬁ aTTeCTallui 10 UTOramM
O0CBOCHUS TUCHUIIJINHBI U y‘leﬁHO-MeTOZ[H‘leCKOG o0ecrneyeHre CaMOCTOSITEIbLHOM paﬁOTbl CTYACHTOB.

B mporecce o0ydeHHsT MCHONB3YIOTCS CIEAYIONME OIEHOYHBbIe (OPMBI CaMOCTOSTEIBHOW pPabOTHI
CTYIEHTOB, OI[EHOYHBIE CPE/ICTBA TEKYIIETO KOHTPOIIS yCIIEBAEMOCTH U MPOMEXKYTOUHBIX aTTECTAIIHNA:

- TOATOTOBKA K BBHITOJHEHHIO JJAOOPATOPHBIX Pa0OT M UX 3allUTa.

- JoKiIaj 1o Teme: «MeTomuKy TU(PaKIHOHHBIX METOMOB MCCIIENOBAHUS MaTEPHAIIOBY (MHANBUIYATBHO IS
Ka)XJI0r0 00y4aromnierocs);

- MOJITOTOBKA U BHICTYIUICHHE HA ayJUTOPHOM 3aHSTHH C MPe3CHTallued  00CyXIeHHeM Ha TeMy « MeTOauKH
T PaKIMOHHBIX METOJIOB HCCIIEIOBAHNS MAaTEPHANIOB)» (MHAUBHUIYAIBHO U KaXKI0TO 00yJaroIerocs);

JU71st KOHTPOJIS yCIIeBaeMOCTH M Ka4ecTBa OCBOCHHS AMCIMIUIMHBI HACTOSIIEH MpOrpaMMoit
MPEyCMOTPEHBI CIIETYIOIINE BUABI KOHTPOJIA:

- KOHTPOITb TEKYIIEH YCIeBaeMOCTH (TEKYIIil KOHTPOJb);

- IPOMEKYTOYHAS ATTECTAIIHSL.

6.1. Opranuszauusi ¥ NOPSAIOK NPOBeJEHUSI TEKYIIEr0 KOHTPOJIA.

B pE3yIbTaTC OCBOCHU NUCIIUTIJIIMHbBI (I)OpMI/Ip}IIOTCH CJICAYHOINE KOMIICTCHIIUN:

Kon B pe3yiabTarte ocBoeHUs1 00pa30oBaTebHON NPOrpaMmMbl 00y4aroIIuiicst
KOMIIeTeHIMH J0JIzKeH 00,1a1aTh
YK-1 CIOCOOHOCTBIO OCYLIECTBIIATH OMCK, KPUTHYECKUH aHANIN3 U CUHTE3 WHPOPMAIUH,




OpUMCHATH CHCTEMHBIM moAxXoa i pClICHUs MMOCTAaBJICHHBIX 3a1a4

OIIK-4 CIOCOOHOCTBIO TIPOBOANTH U3MEPEHUS U HabroneHus B cdepe npodeccrnoHantbHON
JeATeIbHOCTH, 00padaThIBaTh M MPEACTABIISATH KCIIEPUMEHTAIBHBIC TAaHHbIE

B mpormecce ocBoeHust 0o0pa3oBaTENbHON MPOrpamMMbl JaHHBIE KOMIIETEHIIMH, B TOM YHCIEC HUX
OTJICNIbHBIC KOMIIOHEHTBI, (DOPMUPYIOTCSI TIO3TAIMHO B XOJI¢ OCBOCHHMSI O0YYAFOIIUMUCS AUCHHUIUTHH (MOJIYJICH),
MPAKTUK B COOTBETCTBUH C YUCOHBIM IIAHOM U KaJIeHAaPHBIM rpa)ukoM yueOHOro mporiecca.

6.1.1. ®opmbI MpoBeAeHUST KOHTPOJIS.

Jiist mpoBeieH s TEKYIIero KOHTPOIISl TPUMEHSIOTCS clieytolnye (OPMBL:, KOHMPOIbHble pabombl,
00Ka0bL ¢ 0053ameNbHOU npe3eHmayuell, 3auuma 1a6opamopHbix pabom.
O1cHOYHBIE CpENCTBA TEKYIIEro KOHTPOJS YCIEBAEMOCTH W OCBOGHHS OOYYAIONIMMUCS —pa3JieNioB

AVUCHUINIMHBL BKIIIOYAalOT KOHTPOJIBHBIE BOIIPOCBHI W 3aJaHUA [JIA KOHTPOJIBHBIX pa60T, TEMBI OOKJIAaA0B C
00s13aTeNbHOM Mpe3eHTannei

Conepxanre (popM TeKyIIero KOHTPOJIs (TeM TOKJIa 0B, KOHTPOIBHBIX BOMPOCOB W 3aJaHUH IS MPOBEICHUS
TEKYIIEr0 KOHTPOJS, 9K3aMEHALMOHHBIX OWJIETOB), M MOPAIOK WX MPHUMEHEHHS H3JIO0KEHBI B NMPHIOKEHUH K
paboueit mporpamme «DOH OIIEHOTHBIX CPEIACTB»

Ycnewno npowedwiumu mexkyuguiit KOHmpoab cuumarOmcsa cnmyoeHmol:

- @binosHuguwiue U ogopmusuiue éce 6 nadbopamopuvlx padomsl (nepeuenv IMux pabdom uUMeemca 6
IHlpunoscenuu A K Hacmoawieli yueOHOI npozpamme); NO UMO2AM 6bINOJIHEHUA U OopmieHue
1abopamopHusix pabom cmyOoeHm HOAYYAem 3ayem 3a Kaxcoylo nadopamopHyrw padomy; ommemka o
3aueme npocmasaemca NPenodasamenem 6 e2o Hcypraie;

- ycnewino Hanucaswiue 4 KonmpoiavHble padomul (npueedenvt 6 DoHOe OUEHOUHBIX CpeOCcmE OaHHOI
paboueii npozpammol) KOHMPOJIbHAA PAGOMA RUWIEMCA NO 6APUAHMAM, coOeprcum 2 onpoca , 3auem no
KOHmMPONbHOI padome cmyoenm noJyuaem 6 ciyuae npasujbHbIX OMEemos Ha 00a 6onpoca; OMMemKd o
3aueme npocmasnaemca npenodasamenem 6 ezo HcypHae;

- noozomoesuguwiue 00K1A0 NO Memam, NPeoloHCEHHbBIM npenooagamenem (memvl 00OKIA008 UMEIOMCA 6
npunoxycenuu «@DOHO OUYEHOUHBIX CPeOCmE) U COOMEEMCHMEYIOWYl0 npesenmayuro. A makxice
GbICHYRUGUIUE HA CEMUHAPCKOM 3AHAMUU C O00KAA0OM hO OaHHOou meme. OmmemKa O GbINOAHEHUU
OaHHO020 NYHKMA MeKywell ammecmayuu npoCmasiaemcsa npenooasameiiem 8 e2o HcypHaie.

6.1.2. Oncanne nokasareJsieil ¥ KpUTepHeB OLCHNBAHUS KOMIIETeHIIUI, GOopMHpYeMBbIX 110
UTOraM OCBOEHHS IUCUUILVIMHBI (MOAYJIs1), ONMCAHME KA OLeHUBAHUS.

ITokazaTenem OICHHUBAHUA KOMHeTeHLII/Iﬁ Ha Pa3jn4HbIX JSTallax HuX (1)OpMI/IpOBaHI/I$I SBIIACTCA
JOCTHUKCHHUEC 06y‘laIOHIHMPIC}I MJIAaHUPYCMBIX PE3YyJILTATOB 06yquI/1$1 IO JUCHUIIJIMHE (MO,Z[yJ'IIO).



YK-1

Cnocoben OCYIICCTBJIATH IOUCK, KpI/ITI/I'-ICCKI/Iﬁ aHaJIu3 1 CUHTE3 I/IH(I)OpMaHI/II/I, NpUMCHATH CHCTEMHBIM noaxona Ajisd
peliCHus MOCTAaBJICHHBIX 3a1a4

Kputepuu ouennBanus

IToka3zarenn
2 3 4 5
— 3Haer Oo6yuatomuiicst Oo0yuatomuiics Oobyuarommuiics Ooyuatomuiics
TIPHHITUITBL JEMOHCTPUPYET TIOITHOE JEMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPHUPYET
cbopa, oTOOpa | OTCYTCTBHE WIIH HETIOJTHOE COOTBETCTBUE | YaCTUYHOE COOTBETCTBHE | MOIHOE
1 00001IeHUsT | HEJOCTaTOYHOE CIIEIYIOIUX 3HAHWIA: CIIEAYIOIINX 3HAHUI: COOTBETCTBHE
UHQOpPMALUM | COOTBETCTBHE CIICAYIOIINX NPUHIIMITEL cOopa, MPUHIMITEL cOopa, 0TOopa | CIeTyIONHX
3HaHWI: TPUHIKIBI cOOpa, oTO0pa 1 0000IIeHHS 1 00001IeHUS 3HaHWI:
orbopa 1 0000IIeHHS UHpOpMaIUH WHpOpMAIUH, TPUHITHITEI
nHpOpMAITUN JormyckaroTcs cbopa, orbopa u
3HAYUTEIbHbBIE OIIMOKH, | HO JAOITYCKaKTCS 00001meHus
MIPOSIBIISIETCS HE3HAYUTENbHBIC UHpOpMAITUH
HEJIOCTATOYHOCTh OIIMOKH, HETOYHOCTH,
3HaHUH, 110 psry 3aTPYIHEHHUS IIPU
HOKa3aresnei, AHAJTUTUYIECKUX
oOyJarormiics onepanusx.
UCIIBITHIBAET
3HAYUTENbHBIE
3aTpyAHEHUs IpU
OIlEpUPOBaHUH
3HAaHUSIMH IIPU UX
IIepEHOCe Ha HOBBIE
CUTYyalLlUH.
— ymeer OO6yuqaromuiics He ymeet i | OOydarommiics Oo6yqaromuiics OO0y4aromuiics
COOTHOCHUTD B HEIOCTAaTOYHOMN CTEIEHU JEMOHCTPUPYET JEMOHCTPUPYET JEMOHCTPUPYET
pPa3HOPOIHBIE | YMEET COOTHOCUTh HEIIOJIHOE COOTBETCTBUE | YACTUYHOE COOTBETCTBUE | IIOIHOE
SIBJICHUS Pa3HOPOXHBIC SIBICHUS U CIIEAYIOILUX YMEHHIA: CIIEAYIOIIUX YMEHHIA: COOTBETCTBHE
CHCTEMaTU3Up | CHCTEeMAaTH3HPOBATH UX B COOTHOCHUTD COOTHOCHUTD CIIEAYIOIIUX
OBaTh HX B pamKax U30paHHBIX BUIOB Pa3sHOPOIHBIE SIBIICHNUS U | PA3HOPOIHBIC SIBJICHUA U | YMEHHM:
pamKax npodeccuoHaNbHON CHCTEMaTU3UPOBaTh UX | CUCTEMAaTH3UPOBATh UX B | COOTHOCHTH
N30paHHBIX JeATeIbHOCTH B paMKax M30paHHBIX paMKax u30paHHBIX pasHOpOIHbIE
BHJIOB BUJIOB BUJIOB SIBJICHUS U
npodeccruoHan npodeccroHaIbHON npodeccruoHaNbHON CHCTEMaTU3HUPOB
bHOH JEATEIbHOCTH JEATEIbHOCTH aTh UX B paMKax
JeATeIbHOCTH JonyckaroTes N30paHHbBIX
3HAYUTEIbHBIC OMIMOKH, | YMEHHS OCBOEHBI, HO BUJIOB
IPOSIBIISIETCS JOIYCKAIOTCS npodeccruoHanb
HEIOCTATOYHOCTh HE3HAYUTENbHBIE HOH




YMEHUH, 10 psny
MoKa3aTenen,
oOyyarommiics
UCIIBITHIBACT
3HAYUTEIHHBIC

OIIMOKH, HETOYHOCTH,
3aTpyIHEHUS TIPU
AHAIUTHYECKUX
olepanusx, IepeHoce
YMEHHUI Ha HOBBIE,

JACATCIbHOCTH

Csobogno
orepupyer
MpUOOPETEHHBIM

3aTpyYAHCHUS IIPpU HECTaHAAaPTHBIC 1 YMCHUSMU,
OnepUpOBaHNU CUTyaluu. IIPUMCHSCT UX B
YMCHUSIMH IIPH UX CUTyallMsX
TIEpEHOCE HA HOBBIE MOBBILIEHHOMN
CUTYaIUH. CIIOXHOCTH.
— HMeeT OOyuaromnuiics He BaaeeT OOyuaromuiics Binajgeer | OOyuarommiics yactuyHo | OOyuaronuiics
HpaKTI/I‘IeCKHﬁ HJINn B HeZ[OCTaTO‘IHOfI MMPAKTUYCCKUM OIIBITOM BJIAZACCT MPAKTUYCCKUM B IIOJIHOM
OITBIT pa0OTHI C | CTEIICHU BJIaIeeT paboTEI ¢ OIBITOM PabOThI € o0beme nmee
WH(OPMAITMOH | MPAKTUYECKUM OITBITOM WH(POPMAITTOHHBIMH WH(POPMAITUOHHBIMH MPaKTHYECKUI
HBIMH pa6OTBI C HNCTOYHHUKAMU, OIIbIT HCTOYHHUKAaMU, OIIbIT OITbIT pa6OTLI C
HUCTOYHHUKaAMHU, I/IH(bOpMaHI/IOHHI)IMI/I HAayY4YHOI'O ITOMCKa, HAY4YHOI'O ITOMCKa, I/IH(i)OpMaHI/IOHH
OIIBIT HUCTOYHHUKAMHU, OIIBIT CO3JaHUA HAYYHBIX CO3JaHH HAYYHBIX bIMH
Hay4HOI0 HayYHOT'O TTIOMCKA, CO3/IaHUsI | TEKCTOB TEKCTOB HMCTOYHHKAMH,
IIOMCKa, HAaY4YHBIX TCKCTOB OIIBIT HAYYHOT'O
CO3JIaHuUs TIONCKa,
Hay4YHBIX CO3/TaHUA
TEKCTOB Hay4JHBIX
TEKCTOB T

OIIK-4. CriocobeH mpoBOAUTH H3MEPEHUS B HAOMIOACHHS B chepe mpodecCHOHATBHON EITETEHOCTH, 00padaThIBaTh U

MPEACTAaBIATE OKCIICPUMEHTAJIBHBIC TaHHBIC

— 3HATh:
YCTPOMCTBO
puoOopoB,
000pyIOBaHUS
U METOJIHUKH
MIPOBEICHUS
HU3MEpPEHUN U
HaOIIOEHUII B
chepe
npodeccroHan
bHOU
JeATebHOCTH

OO6yqaromuiics
JIEMOHCTPUPYET IIOIHOE
OTCYTCTBHE MJIH
HElOCTaTOYHOE
COOTBETCTBHE
CIENYIOIINX 3HAHUI:
YCTPOWCTBO IPHOOPOB,
000pyIOBaHUS U
METOAMKHU MPOBEICHUS
HU3MEpPEHUN U
HaOmoieHnit B chepe
npodeccHoHaNbHON
JeATeIbHOCTH

OO6y4aromuiics
JEMOHCTPUPYET HETIOJIHOE
COOTBETCTBHE CIIEIYIOLINX
3HAaHUU: yCTPOKUCTBO
pudOpOB, 00OPYIOBAHUS H
METOAUKY IMPOBEACHUS
M3MEpeHnid 1 HaOMoAeHUH B
cdepe npodeccuoHaTbHON
JEATEIbHOCTH

JonyckaroTcs 3HaUuTeNbHbIE

OLIMOKH, TIPOSIBIISETCS
HEJIOCTaTOYHOCTh 3HAHUH, 1O
psimy mmokasateieH,
00y4aroLIUiicsl NCTIBITHIBAET
3HAYUTEIbHBIC 3aTPYAHCHHS
IIPY ONEPUPOBAHUU

Oo6yqaromuiics
JEMOHCTPUPYET
YaCTUYHOE COOTBETCTBUE
CIENYIOUIX 3HAHUM:
YCTPOHCTBO MPUOOPOB,
000pyIOBaHUS H
METOAMKHU IPOBEACHUS
U3MEpPEHUN U
HaOIo/IeHni B chepe
npodeccruoHaNbHON
JeSITEIBbHOCTH,

HO JIOITYCKaroTCs
HE3HAYUTENbHBIE
OLIMOKH, HETOYHOCTH,
3aTpyAHEHUS IPU

AHAJIMTUYCCKUX

OO0y4aromuiics
JEMOHCTPUPYET
MOJTHOE
COOTBETCTBHE
CIIEAYIOIIUX
3HAHUU:
YCTPOICTBO
puOOopoB,
000pyIOBaHUS H
METOAUKHU
MIPOBEICHUS
U3MEpPEHUi 1
HaOIIONEHU B
cepe
po¢eCCHOHAb
HOMU
JIeSITENbHOCTH,
CBOOOJHO




SHAHUAMU IIPU UX MIEPEHOCE
Ha HOBBIC CUTYyallUuH.

ornepanusx.

omnepupyer
MpUOOPETEHHBIM
Y 3HAHUSMHU.

— YMETh:
IIPOBOAUTH
U3MEPEHUS U
HaOJIIOJICHHS B
chepe
npodeccruoHat
bHOMU
JIeATebHOCTH,
00pabaThiBaTh
u
NIPEACTABIATh
9KCIIEPUMEHTA
JIbHBIC TAaHHBIC

OOyuaromuiics He
yYMEET UJIU B
HEJI0CTATOYHOM
CTCIICHU YMECT
MIPOBOANUTDL U3SMCPCHHUA
U HaOJIOIeHUs B cdepe
npoheccroHaIbHON
JIeATETbHOCTH,
00pabaThIBaTh U
MIPEICTABIATH
OKCIICPUMECHTAJILHBIC
JaHHBIC

OO0yuaromutics
JIEMOHCTPUPYET HEMOIHOE
COOTBETCTBHE CJIEAYIOLIUX
YMEHUI: IPOBOJUTH
U3MEpEeHUs U HaOIIIOICHNS B
chepe npodeccroHaNbHOMI
JIesITeTbHOCTH,
00pabaTeIBaTh U
MIPEACTABIATh
3KCIIEpUMEHTAIbHbIE TaHHBIE
HonyckaroTcsi 3HaYUTENbHbIE
OIINOKH, MTPOSBIISAETCS
HEZA0CTaTOYHOCTh YMEHHM,
0 psiAy MOKa3aTenei,
00yJarOIIHIACS UCTIBITHIBACT
3HAYNTENbHBIE 3aTPYAHEHUS
MIPH OTIEPHPOBAHHH
YMEHHUSAMH TMIPH UX MEpEeHOCce
Ha HOBbIE CUTYaI[lH.

OO0yuaromurics
JIEMOHCTPUPYET
JaCTUYHOE COOTBETCTBUE
CIEAYIOIINX YMEHUI:
MIPOBOJIUTH U3MEPEHUS U
HaOmro/IeHns B cdepe
npodeCCHOHATBHOM
JIESITeIbHOCTH,
00pabaTsIBaTh U
MPEJCTABIIATh
JKCIIEPUMEHTAJIbHBIC
JTAaHHBIE

‘VYMeHus: 0CBOEHBI, HO

JTOITYCKAIOTCS
HE3HAYNTEIbHBIC
OIMOKHU, HETOYHOCTH,
3aTPYAHCHHUSI TIPH
AHAJTUTHIECKAX
orrepanusx, IepeHoce
YMEHHI Ha HOBBIE,

OO0yuaromuiics
JIEMOHCTPHPYET
MOJIHO®
COOTBETCTBHE
CIIEIYIOIINX
YMEHHM:
MIPOBONTH
U3MEpEHHs U
HaOJI0/IeHNS B
chepe
npodeccruoHaib
HOM
JeATEeIbHOCTH,
00pabaThIBaTh U
NPECTaBIISATH
IKCIIEPUMEHTATb
HBIE TAHHBIE

CBoboaHO
orepupyer
MPUOOPETEHHBIM

HECTaHJlapTHbIE ¥ YMEHUAMH,
CHTyalnH. NpPUMEHSET UX B

CUTYyaLUAX
MTOBBIIIEHHON
CJIO’KHOCTH.

— UMETh OO6yuJaromuiics He OOyJaromuiics Biameer OO0yuaromuiicss yactuaao | OOyvarommiics

HaBBIKH: BJIaJICeT WIN B HAaBBIKAMH IIPOBEICHUS BJIaJleeT METOIUKAMHU B IIOJTHOM

MpOBENCHUSA HEI0CTATOYHON W3MEpEeHH 1 HaOMIOAEHUH B | DIIEKTPOHHO- o0beme Blajieer

HU3MEpPEHUN U
Ha0oAeHNH B
chepe
npodeccroHan
bHOU
NeATEeIbHOCTH,
00paboTKH U
MIPEACTaBIICHH
S
JKCIIEPUMEHTA

CTEIEHH BIaJIeeT
HaBBIKaMU TTPOBEICHUS
HU3MEpPEHUN U
HaOmoieHnit B chepe
npodeccnoHaIbHOI
JeATEeTbHOCTH,
00paboTKH U
TIPE/ICTABICHHS
IKCTIEPUMEHTAIBHBIX
JaHHBIX

cdepe npodeccuoHaTbHON
JeSITeTFHOCTH, 00pa0OTKU 1
MIpEACTaBICHUS
9KCHEPUMEHTAIBHBIX
JaHHBIX, JJOIYCKaOTCs
3HAYUTENIbHBIC OIINOKH,
IposIBIIsIETCS
HEJIOCTaTOYHOCTH BJIaJACHHS
HaBBIKAMH 110 PSIIY
nokaszateneii, O0yJarommuiics
UCTIBITHIBAET 3HAUYNTEINbHBIC

MHUKPOCKOITMYECKUX H
peHTreHorpaduIecKux
HCCJICIOBAHNH, HaBBIKH
OCBOEHEI, HO
JIOTTYCKAIOTCSI
HE3HAYUTENbHEIC
OIIMOKU, HETOYHOCTH,
3aTpyTHEHUS TIPU
AHAIIMTHYECKUX
orepanusx, nepeHoce
YMEHU! Ha HOBBIE,

HaBBIKAMH
MIPOBENICHUS
U3MEpPEHUH U
HaOIIOEHU B
cepe
po¢eCCHOHAb
HOMU
JeSTEIbHOCTH,
00paboTKH H
MPEACTaBICHUS
9KCIIEPUMEHTAIb

10




JIBHBIX

JTaHHBIX

3aTpyIHEHUS [IPH
NPYMEHEHUH HAaBBIKOB B
HOBBIX CUTYyallUsX.

HECTaHAAaPTHBIC
CUTyaluu.

HBIX JIAHHBIX,
CBOOOIHO
MpUMEHSIET
MOJIy4YCHHBIE
HaBEBIKH B
CUTYaITUIX
MMOBBILICHHOM
CIIO’)KHOCTH.

11




IIIxane! olleHMBaHUS PE3YyJILTAaTOB HpOMC)KyTO‘IHOfI aTTeCTallM U UX OIIMCAHHC:
(Dopma npoxneofcymounoﬁ ammecmauuu. IK3admeH.

K npomescymounoii ammecmayuu cmyoenmol OOINCHbL GbINOIHUMb BCe BUObL YUeOHOU pabombl,
npedycmompentvle pabouei npocpammoi no oucyuniune «Ju@pakyuonnvie mMemoovl UCCIe008aHUS
Mamepuanoe» -yCnewtHo HPOWLIU RPOMENCYMOYHDLL KOHMPONb (CM. 6bluie): VCNEUWHO HANUCAIU
KOHMPOAbHble pabomvl, GLINOIHUIU U 3QWUMUIU  1aO0paAmopHble U Npakmudeckue padomol,
n0020MOBUNU OOKIAO U NPE3CHMAYUIO, GLLCIYNUIU C OOKAAOOM.

™

[MpomexyTounas artecTanus oOydalomIMXcS B (oOpMe 5K3aMeHa MPOBOAUTCA IO Oujeram
¢dbopme ycTHOTO SK3aMeHa. Bompockl K dK3aMeHy M MpUMeEp IK3aMEHAIIOHHOTO OWJIeTa TPUBECHEI

w

npunokeHnu «DoH/T OIEHOYHBIX CPEACTB». DK3aMEHAIIMOHHBIA OWIIeT cofiepXuT 2 Bompoca. [lepBbrii

mo temaM 1-4, BTOpoii mo Temam 5-6. Ha moxaroroBky orBoautcst He Gonee 40 MuHyT. OTBET B YCTHOM
dopme.

OrneHka CTeleHH JOCTIKEHHS OOydYalolMMHCS TUIAHUPYEMBIX pPe3yJIbTaToB OOYYEHHS I10
JUCLUIIIMHE IPOBOAUTCS MPENOJAaBaTENIEM, BEIYIIUM 3aHATHS 10 JUCUUIUIMHE METOJOM 3KCIEPTHOU
oueHku. Ilo uToram IpOMEXYTOYHOH aTTECTALMU IO IUCLUUIIIMHE BBICTABIISIETCS OLIEHKA «OTIUYHOY,
«XOPOILIOY», «yIOBJIETBOPUTEIBHO) UM «HEYIOBIETBOPUTEIBHO).

Hlkana ouenueanusn Onucanue

Buinoanenuvl gce guovl yuebnoii pabomul, npedycCMompeHuvle YueOHbIM NIAHOM.
Cmyodenm Oemoucmpupyem coomeemcmeue 3HAHUU, YMeHUl, HABbIKOS
npueedeHHvIM 6 mabauyax nokazamenel, ONEPupyem  NPUOOPemeHHbLIMU
Omauuno BHAHUAMU, YMEHUSMU, HAGLIKAMU, NPUMEHIem UX 6 CUmyayusx NOGbIUEHHOU
crnooschocmu. Ilpu smom mozym Ovimb OONyWeHbl He3HAYUMeNbHble OUUOKU,
HeMmoYHOCMU, 3ampyOHeHUs. NPU AHATUMUYECKUX ONepayusix, NepeHoce 3HaAHULL U
VMeHUll Ha HOBble, HeCMAHOaPMHble CUMYAYUL.

Buvinonnenul 6ce 6uovl yuebHoti pabomsl, npedycmompeHubie Y4eOHbIM NIAHOM.
Cmyoenm Oemoncmpupyem HenoaHoe, NpAGUIbHOE COOMEEmMCmeue 3HAHUL,

Xopowo . .
VMeHUll, HAB8bIKOG NPUBEOCHHBIM 8 MAOIUYAX noxKazamenet, oo eciu npu SMom
OvLIU donyweHovl 2-3 HecyujecmeeHHble OUUOKU.
Buinonnenvl 6ce 6uovl yuedOHol pabomel, npedycmMomperHble Y4eOHbIM HIAHOM.
Cmydenm Oemoucmpupyem coomeemcmeue 3HAHUN, 6 KOMOPOM O0C8eweHd
Yooenemeopumenvro 4 PUpy P

OCHOBHAA, Hauboee 8aJNCHAS YACMb mamepuania, Ho npu IMom ()onyu;eHa ooHa
3HAUUMENbHAS OUWUOKA U HeMOYHOCMb.
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He esvinonnen ooun unu 6onee 6ud08 yueOHOU pabomvl, NPedyCMOMPEHHbIX
yuebnvim nianom. CmyoeHm 0eMOHCmpupyem HenoiHoe COOMeencmeue 3HaHull,
VMeHUll, HABbIKO8 NPUBCOCHHBIM 6 MAbIuyax noxkazameneu, OONYCKAIOMCS
Heyoosnemeopumenvro y N
3HaAuUMenbHvle OWUOKU, NPOSAGIAEMCS OMCYMCMBEUE 3HAHUL, YMEHUL, HABbIKO8
no psaody nokazamenetl, CmyOeHm UCHbIMbIGAem 3HAYUMENbHbIe 3AMPYOHEHUsS

npu onepupoeaHuil SHAHUAMU U YMEHUAMU NPU UX NEPEHOCE HA HOBblE cumyayuu.

@DoH/IbI OLIEHOYHBIX CPEACTB MPeACTABIEHbI B NPWIOkeHun b k padoueii nporpamme.
7. Y4eOHO-MeTOAMYEeCKOe U HH(OPMAINUOHHOE ODecnedeHne JUCUUIINHBL

a) OCHOBHAs JIUTepaTypa

1.T'openux C.C, CkakoB IO.A., PactopryeB JI.H. . Penrrenorpaduueckuii 1 31eKTpOHHO-
ONTUYECKUH aHaIu3 :yueb. mocodue s By30B. /- M.: MUCHUC, 2002

2.T.KO.CkakoBa, E.B.Jlykbsinenko, C.B.SIkyruna Ctpoerne matepuasioB 4.1 AToMHO-
KpUCTAJJIMYECKOE CTPOEHHE MaTepHraoB. YueOHoe nocodue.-M. «Hayunas kauray», 2019, 89¢
3.T.10.CkakoBa,U.A.KypbaToBa, A.FO.OMapoB MeTobI CTPYKTYPHOTO aHATN3a
Matepuainos.- [IpocBeunBaroias >1eKTpOHHAs MUKpockonus. YuebHoe nocobue.- M. «Hayunas
kHHray, 2019, 56¢. 7. PentreHorpaduueckuii u aneKTpoHHO-onTHyeckuit anamus. ['openuk C.C.,
4. Apucosa B.H., MeTo b1 nccneioBaHus MaTepruaioB | mpoiieccoB. YacTe2.: yued.mocoodue/. —
Bousrorpan, 2008. — 96 ¢

0) JOTOJTHUTEIbHASI TUTepaTypa

1..CkakoBa T.10., Tpudonon FO.I'. MeTopl CTpYKTYpPHOTO aHAJIW3a MAaT€pUAIOB U KOHTPOJb
kauecTBa meraneid. Y. 1: [IpocBeunBaromnias 3IeKTpOHHAS MHKPOCKOIHUS (y4eO.-METO/1. mocooue
32-8. / COCT. - M.: MI'ny, 2012
2. CkakoBa T.1O., Tpudonos KO.I'. MeToapl CTpYKTYpHOT'O aHAIIM3a MaTepHUAIOB U KOHTPOJIb
kauectBa netanei. Y. 2: [IpocBeumBaromas 2JIEKTPOHHAS MHUKPOCKOIHS METOJ. YKa3aHHsS K
BBITIOJTHEHUIO TIpakT. 3aganuid 32-10. / coct. - M.: MI'MY, 2013

3.¥YT1eBckuii JL.M. /ludpakurioHHass 31eKTpOHHAS MUKPOCKOIHS B METaUIOBEIEeHUU. MOCKBa,
«Metamnyprus». 1973. 583c.

B) IPOrpaMMHOe o0ecrieyeHre 1 HHTEPHET-pecypehbl:
[IporpamMMHoOe obecrieueHne He IPEAYCMOTPEHO.
[Tone3nble yueOHO-MeTONMYECKHE U HHPOPMALIOHHbBIE MaTepHabl IPEACTABICHB Ha caiiTax:
http:// mospolytech.ru/index.php?id=309

WwWW.twirpx.com

http://metall-2006.narod.ru

(http://www.iglib.ru)
www.vlab.wikia.com
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http://www.twirpx.com/
http://metall-2006.narod.ru/
http://www.iqlib.ru/

8. MarepuanbHO-TEXHUYECKOe  ofOecrneyeHHe AUCHUILUIMHBL  (MOIYJsl)

Aynuropus uist Cronel y4eOHBIE CO CTYIbSIMH, AayAUTOpPHAs JOCKA, IMEPEHOCHOM
JIEKIUOHHBIX, OPOEKTOP, OSKpaH, HarjasgHble 1nocobus. Pabouee  Mecto
1a00paTOPHBIX, IpernojaBaTess: CTol, CTyl. Y4eOHoe mabopatopHoe 060pya0BaHHE:
MPAKTUYECKUX 3aHATUN | IITAHTEHIMPKYJIH., Tpecc /s 3alpeccoBKH OOpasloB; Jiyna
aB.1318. bpunenns; mukpometp.; TBepaomep TP.; TBepmomep TP5006-
115280, r. Mockaa, 02mukpotsepaomep IIMT-3M.; mukpockon Meram-PB.

ABro3aBojckas, 1. 16 . [loncobubIe moMereHus: paboyee MECTO HHKEHEPA —CTOJ, CTYJIbS,

mrkadsl st XpaHeHus1 00pa3IoB U METOIMYECKUX TTOCOOUH,
KOMILJIEKTHI 00pa3IioB.

Aynuropus uist Cronbl yueOHBIE CO CTYNbSIMH, ayIuTOpHas Aocka. Pabouee mecto
JIEKINOHHBIX, IPENoaBaTels: CTOJ, CTyI

1a00paTOPHBIX, VYyebHoe nabopatopHoe 000pyI0BaHUE:

npakThHueckux 3ausaTuii | Mukpockomsl ZASILACZMIKPOSKOPOWYtypTVO 6/20.;
aB.1304. tBepaomep TP 5006 mukporeepaomeps! IIMT-3M nyner bpunenns. ;
115280, r. Mockaa, Mukpockonsl AJIbTAMMU kominekTsl 00pa3noB Aj1s 1abopaTOPHBIX
ABTO3aBojcKas, 1. 16 paboT; mkadsl I XpaHeHus: 000PyIOBaHUS U PACXOIHBIX

MaT€puaaoB, HArJIAAHBIC mocoOus.

Aynuropus uist CTOJIBI yUEOHBIE CO CTYIbSIMU, ayAUTOPHAs Tocka. Pabouee mecto
JIEKINOHHBIX, IpernoaBaTelis: CTOJ, CTYJ; IEPEHOCHOM MPOEKTOp + 3KpaH,
J1a00paTOPHBIX, KOMITbIOTEDP. YUueOHOoe 1 TabopaTopHOE 000PYIO0BaHHE:!
MPAKTUYECKUX 3aHATHI tBepaomep TP 5006; mkadbr Ay XxpaHeHus ¢ y4eOHO-

aB.1313. METOMYECKON ¥ HAYYHOU JINTEepaTypOu, HarJIsAHbIC TTOCOOUS
115280, r. Mockaa, (TuTakaTsl).

ABTo3aBojckas, A. 16

Apyroe

1. Paszoamounsiii mamepuan no cem pasoenam Kypca.
2. Anvbom penmeenocpamm.
3. AnbOombl 21eKMPOHHO-MUKPOCKONUYECKUX U300PANCEHUTI CMPYKIYPbL

9.MeToanyecKue peKOMEHIAUMH JJIsl CAMOCTOATEIbHOI padoThl CTY1€eHTOB

CamocrosiTenbHas pabdoTa CTYAEGHTOB — 3TO TPOLECC aKTHBHOIO, IIEIEHANPABICHHOTO MPHOOpPETEeHHS
CTYyJICHTOM HOBBIX JUIS HErO 3HAaHWH W YMEHHH 0€3 HelOCpPEeJCTBEHHOTO y4YacTHs IpernojaBaTelieH.
CamocrositenpHas pabora compoBoXKgaercs 3(PQPEeKTUBHBIM KOHTPOJIEM M OIEHKOH ee pe3ylbTaToB.
[lpenmerHO ®  comepKaTeIbHO  CaMOCTOsTENbHAsh paboTa  Ompenmensercsi TrocyIapCTBEHHBIM
00pa3oBaTebHBIM CTaHIAPTOM, JIEHCTBYIONIMM Y4eOHBIM IUTAHOM, pabodeil MmporpaMMol IHMCIHMILINHEI,
cpeacTBaMH 0OECIIeYeHUsl CaMOCTOSITENbHOM paboThl. CamocToATeNnbHas padoTa — 3TO BaKHEHIIas 4acTh
moboro obpazoBanus. OOA3aHHOCTh HPENOAABATENS] — HAYYUTh CTYJEHTa CaMOCTOSTEIBHO TPYIUTHCA,
CaMOCTOSITEIIBHO TIOMOIHATH 3arac 3HaHUH.

Jisg ycnenrHoW caMOCTOSATENBHON padOThl CTYNEHT JOJDKEH IUIAHUPOBATH CBOE BpPEeMsS U 32 OCHOBY
pexoMeHyercs OpaTh pabodyro MporpaMmy y4eOHOU TUCITUILTHHBL.
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[Tocne mpocmymMBaHus JEKIIMK HEOOXOIUMO MPOPad0TaTh M OCMBICIUTH MOJYYSHHBIH MaTepual.
YMeHue cnymaTh, TBOPUYESCKH BOCIPUHUMATh M3JIaraeMblii MaTeprall — 3TO HEOOXOIMMOE YCIIOBHE JIS
ero MOHMMaHWs. BHUMaTenbHOE ciyliaHue TpeOyeT YMCTBEHHOI'O HANpsDKCHHS, BOJICBBIX ycwimid, B
MPOIECCe JICKIIMOHHOTO 3aHSATHS HEOOXOIUMO BBIJICNATH Ba)KHBIC MOMEHTHI, BBIBOJIbI, aHATHU3UPOBATh
OCHOBHBIC TIONIOKCHHUs. ECIu Npu M3JI0OKEHUM MaTepuaia IMpernojaBarelieM Cco3JlaHa MpoOeMHast
CUTyallusi, TbITAThCSA MpEAyragaTh NANbHEHIIMNA XOA PacCyXJACHUH. OTO CIOCOOCTBYET JIydIlIeMy
YCBOCHHUIO MaTepHalia JICKIIMM W O0JeryaeT 3allOMMHAHUE OTIENBbHBIX BBIBOJOB. Il Oojiee MPOYHOIO
YCBOGHUS 3HAHUH JISKITUIO0 HEOOXOTUMO KOHCIIEKTHPOBaTh. KOHCIIEKT JIEKITHi TOJKEH OBITh B OTJCIbHON
terpaau. He Hamo cTtpeMuTbes MOApPOOHO CIOBO B CIOBO 3alKCHIBATH BCIO JIeKIWi0. KoHcmekTupyiTe
TOJILKO CaMO€ BaKHOE B paccMaTpuBacMOM maparpade: (GopMyJIMpOBKH ONPEICICHUN W 3aKOHOB,
BBIBOJIbI OCHOBHBIX YPaBHEHUN U (POPMYII, TO, YTO CTAPAETCSI BHICIUTH JIGKTOP, HA YeM aKIICHTUPYET

BHUMaHUE cryleHToB. Crapaiitech OT(QWIBTPOBBIBATH M CXKHUMaTh TOAaBaeMbli Matepuan. bBonee
MopOoOHO 3aMHUCHIBAiTE OCHOBHYIO MH(OPMAIMIO M KPaTKO — JOMOJIHUTENbHYI. He Hy)XHO MpocUTh
JIEKTOpa HECKOJNBKO pa3 IMOBTOPSATh OJHY W Ty e (pasy Iuid TOro, 4ToObl ycIleTh 3amucaTthb. [lo
BO3MOYKHOCTH 3aITMCH BEJUTE CBOMMU CIIOBAMH, CBOUMH (HOPMYIIHPOBKAMH.

Jlekumst HE TOKHA MPEBPAIIATHCS B CBOEOOPa3HBINA YPOK-AUKTAHT. [I0CKOIBKY B 3TOM CiTydae BbI
HE YYUTECh MBICIIUTh U AHAJIU3UPOBATH YCIIBIIIAHHOE U JIEKLIHS IPEBPALIAETCS B MEXaHUYECKUI ITPOLIECC.

Terpanp /U1t KOHCIIEKTa JIGKIUE Takke Tpedyer ocoboro BHUMaHus. Ee HyxHO crenarb yaoOHOH,
HpaKTH‘IHOfI u HOHe?,HOfI, BE€Ab MMCHHO OHa SABJIICTCS OCHOBHBIM I/IH(i)OpMaTI/IBHBIM HUCTOYHUKOM IIpH
MOJrOTOBKE K Pa3IMYHBIM OTYCTHBIM 3aHATHSAM, 3aderaM, dk3aMeHaM. llenecooOpasHo OTAEIMTh MO,
IJIe MOXHO OBl M3JIOXWUTH CBOW MBICIH, BOIPOCHI, MOSBUBIIMECS B XOfe JIEKIMH. [loNe3HO OMHY W3
CTPaHMI] OCTaBIATH CBOOOMHOH. OHA MOTpedyeTcs MOTOM, NMPH CaMOCTOATEIbHONW moaroroBke. Croma
MOXHO OyJeT 3aHECTH JOMOJHHUTENbHYI0 HH(MOPMANUIO 10 JAHHOW TeMe, MOJTYYEHHYIO W3 JPYTHX
HCTOYHUKOB: YEPTESKH U PUCYHKH, CXEMBbI U TpaUKH, TUTATH ¥ OHOTrpaduy BHIAAIONIMXCS YUSHBIX U T.JI.

Taxum 06p330M, Ha JICKOWU CTYACHT OOJKEH COBMECTUTH IBa MOMCHTA: BHUMATCIILHO CIIYIIATh JICKTOpPA,
MpUKJIaabiBasg MaKCUMYM yCI/IJ'II/Iﬁ JJId IOHUMaHH U3J1araéMoro Marepualia 1 OJHOBPEMECHHO BECTH €TI0
OCMBICIICHHYIO 3allHCh.

I'maBHBIC 3amaun 7a0OPATOPHBIX PabOT TAKOBBL: 1) IKCIIEPUMEHTAIBHAS IPOBEpPKa THUIIOTE3; 2)
OCBOCHUE METOJMKH HM3MEPEHUH M MPHOOpETEHHE HABBIKOB MPOBEIACHUS JKCIIEPUMEHTA; 3) WU3ydeHHe
MIPUHIIAIIOB paboTH TPUOOPOB; 4) MproOpeTeHns yMeHus: 00pabOTKH pe3yabTaTOB HKCIIEPUMEHTA.

CTyneHT DOMKeH MOHUMAaTh, YTO METOAWYECKOE ONMKUCAHHE — TO TOJIBKO OCHOBA JJISI BHIMOIHEHUS
paboThl, YTO HABBIKM 3KCIIEPUMEHTHPOBAHUS 3aBUCAT HE OT KauyecTBa ONMCAHMS, a OT OTHOLICHHS
CTyZIEHTa K paboTe 1 uTo (hopMasbHO, OE3LyMHO NMPOAEIAHHBIE U3MEPEHHSI — 3TO MOTPAUCHHOE BITYCTYIO
BpeMsI.

Ecnu B naGoparopHoil pabore ucciexyercs 3aBUCHMOCTh OJHOW BEIWYMHBI OT APYIOH, 3Ty
3aBHCHUMOCTh CIEAYEeT NPEACTaBUTh rpaduueckd. UMCIO TOYEK Ha PaA3IMUYHBIX YYacTKaxX KPHBOH H
MaciuTaObl BEIOUPAIOTCSA ¢ TAKMM PACUeTOM, YTOOBI HArJIsIAHO OBbUIM BUAHBI MECTa U3rHO0B, SKCTPEMYMOB
1 CKauKOB. BbIuucinenne nCKOMOM BENWYMHBI COAEPXKUT U PacyeT MOrPeLIHOCTEN H3MEPEHUSL.

Brimmonnenne Ka)K,Z[OfI 13 3allJIaHUPOBAHHBIX pa60T 3aKaH4YMBACTCA HAIIMCAHWEM BBIBOA.

Bonpocwl ona camoxkonmpons:
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1. Beenenne. IIpeamert kypca. Cesi3b peHTreHorpagum, HeiiTpoHOrpaguu u 3JIeKTpoHOrpaduu co
CTPYKTYPHO# KpHucTajiorpagpueii u ¢pusnkoii TBeproro teua.

1.

Ha uém ocHOBaHBI METOABI CTPYKTYPHOT'O aHANN3a?

2. ®u3nKa peHTreHOBCKHUX Jy4eil.

Kax Bo3HHKaeT peHTIeHOBCKOE U3IyUyeHue?

w =

o o

Uro Ttakoe kECTKOE U MATKOE PEHTI€HOBCKOE U3Ty4yeHue?

Kaxk n3mensiercst mpoHMKaromasi CiocoOHOCTh PEHTI€HOBCKOr0 U3JIyUEHHUS C YMEHbIIIEHHEM
JUTHBI BOJTHBI?

KakoMy cooTHoIIEHHIO TOAYMHSIETCS paccesHue KPUCTANIOM PEHTI€HOBCKOTO H3ITydeHus?
Kakne BenmuanHBI MOXKHO OIpeenuTh U3 hopmyiisl Bynbsda-bparros, usmepsis
9KCIEPUMEHTAIILHO YTIIbI IU(PAKIMOHHBIX MAKCHMYMOB?

Uro Taxkoe CIJIONIHON U IMHEHYaThIii CIEKTPhI?

Kaxkue peHTreHOBCKHE JTydr Ha3bIBAIOTCSI MOHOXPOMAaTHYECKUMHU?

3. MeToabl peHTIeHOCTPYKTYPHOT0 aHAIN3A.

arwbnE

Kakue Tpy OCHOBHBIX METOJ1a UCIONB3YIOTCSA B PEHTICHOCTPYKTYPHOM aHau3e?
B uém cocrout meron Jlays?

B uém cocrout meron edas?

Kaxk mpon3BomuTCst BRIOOP M3TyISHUS?

Kak ocymectsisiercst peructpanus JuGpakiuoHHON KapTHHBI B PEHTTEHOBCKOM

mudpakromerpe?

4. le/lMeHeHI/le PEHTTCHOCTPYKTYPHOI'0 aHAJIMU3Aa K UCCJICTOBAHUI0O METAJIJIOB U CIIJIAaBOB.

rowppE

Kaxue meTons! peHTreHorpad i HCIOMB3YIOTCS TS ONIPEAeNeH s THITa TBEPIOTro pacTBopa’?
Kax mpoBoauTcst KomndecTBeHHBIH (pa30BbIi pEHTTEHOCTPYKTYPHBIN aHaIn3?

Kax mpoBoauTcss peHTTeHOCTPYKTYPHBIN aHalN3 3aKaJeHHOW CTaju?

B uém 3axmmrouaercst MeTos OCTPOSHHSI TPAHUIIBI PACTBOPUMOCTH C TIOMOIIBIO
PEHTTEeHOCTPYKTYpPHOT'O aHamn3a?

Kaxue HecoBepIIeHCTBa KPUCTATUIMIECKOH CTPYKTYPHI MOTYT OBITh W3YYE€HBI METOIAMHU
peraTtresorpadumn’?

C moMoIIp0 KaKuX METOJIOB OMPEAEIsIeTCS OpUESHTHPOBKA KprcTasia?

5. P:‘)JIEKTPOHHO-Ml/l]([)OC](OII](l'-lE!CKI(le METOAbI HCCJICA0BAHUA METALJIOB U CIIJIABOB.

ONorwNE

Kakwue 1uH3b1 HCTIONB3YIOTCS B 3JIEKTPOHHOM MUKPOCKOIIE?

Ha uém ocHoBaHa paboTa 3JIeKTPOHHOI'0 MUKPOCKOIIA?

B uém npenmymectsa [I1OM nepen peHTTeHOCTPYKTYPHBIM aHAJTU30M?
KaxkoBa yinHa BOJTHBI 3JIEKTPOHOB, HCHONb3yeMas B [IOM?

Kak nepeiitu ot pexxuma n3o0paxkeHus B pexxuM audpakuuu B [I[DM?
Kak dhopmupyercs KoHTpacT Ha n300pakeHUH quciokanuu B [IOM?
Uro Takoe 3KCTUHKIOHHBIE KOHTYPbI?

Kak Boirnsansat rpanunst 3éped B [IO9M?
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10. MeTtoanyeckne peKOMeHIAMH IJIS1 PenogaBaTess

B ycnoBusx mHboOpMaTH3auKd Bcex chep AEATETbHOCTH YelTOBEKa YTCHUE JISKIMH y JOCKH C
MEJIOM CTaHOBHTCA He dddexTuBHbIM. [Ipeanmaraercs HUCMOMB30BaTh MPE3CHTAIMH, CO3JaHHBIC
cpenctBamu  Microsoft Office Power Point. [lemoHCTpanus cnaioB JJ0JKHA COIPOBOXKIATHCS
OTCTYIUICHUAMU OT PEKUMa ACMOHCTpAllUU W INOACHCHUAMMU JICKTOpA. 3Ha‘-II/ITCHI>HyIO qacCTb CHaﬁI{OB
JIOJDKHBI 3aHMMaTh WUTIOCTpAllMU. B mporiecce U3M0OXKEHUs Marepuajia Takoil JISKIMH HEeO0O0XOIMMO
AKICHTUPOBAaTh BHUMAHUC CHyHlaTeHeﬁ Ha KIIFOYCBBIX ITOHATUAX €€ TEMBI.

Ecnu tpebyercst K HUM BO3BpAIAThCs, TO JUIS 3TOTO 11eI1eco00pa3HO MPOKPYYHBATh MaTepual (Ciaisl)
Hazan. [Ipu 3TOM ciemyer aKTUBM3MPOBATh BHHUMAaHHE CTYJIEHTOB BONPOCAMH, KOTOPHIE, KaK MPaBUIIO,
KacaloTcs BeChbMa MPOCThIX, HO KITIOYEBBIX MOHATHNA. OJTHOBPEMEHHO CIEIyeT JAaBaTh CTyIEHTaM BpPeMs
JUTA TIOMETOK M 3aITiCell B CBOMX KOHCIEKTaX.

UznoxxeHnslit BapuaHT qaét Oojee BRICOKHIA 3 PEKT, eCi BO BpeMs JICKIIMK Ha PyKaxX y CTY/ICHTOB
OyJieT pa3aaTouHbIi MaTepua (Te3UChl WU MOJHbIN KOHCIIEKT JICKIIUH, CIai bl PE3CHTAIINN ).

[IpakTrueckue 3aHITHS MPEAYCMAaTPUBAIOT M3ydeHNE HOBOTO M 3aKpeluieHrne Mpopab0TaHHOTO Ha
JICKITUSIX TeOpeTHUecKoro Marepuana. [lociae Toro, Kak CTyeHThl pPa3doepyT TEOPETHUECKUN MaTepHa 1o
JTAHHOW paboTe, UM IpeIaraeTcsl BEIIOJHUTD 3alaHUe FUIH MPE3CHTAIIUIO 110 MPOWIeHHON Teme. YacTh
3aIaHA MOXKET BBITIOIHATHCS CTYJACHTAMH B KAYeCTBE CAMOCTOSTEIHFHON MOATOTOBKY K 3aHATHAM. TeMbI
MIPAKTHYECKUX padOT CTYJIECHTAM M3BECTHHI 3apaHee, TOATOMY K KaKIOMY 3aHATHIO CTYACHTHI MPUXOISIT
MTOArOTOBJICHHBIMU. 3aIaHus 0 MPAKTHISCKUM paboTaM PEKOMEHIYETCs BBIIOIHATH C UCIOIb30BAHHEM
MIPOTPaMMHOTO 00ECTICUEHHNS, UMEIOIIErocs Ha Kadenpe

MNPUJIOKEHMUMS k paGoueii mporpamme
A. CtpyKTypa u coaepaHue TUCIUILTAHEL.

b. ®oHp o11eHOYHBIX CPENCTB.
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lpunoxceHue A

CTpykTypa u coaep:kaHHe JMCUUIIMHBI «/{u(ppakiiMOHHBIE METOABI HCCJIEIOBAHUS MATEPUAJIOB» 10 HANIPABJICHHUIO

nmoATrOTOBKH

22.03.01 «MarepunanoBeleHue H TEXHOJIOTHH MATEPUATIOB

(0axkanaBp)

Buasbi yueOHoil padoThl,

BKJIIOYasi CAMOCTOAATEJIbHYIO Buapl camocTosiTeIbHON PadoThI Dopmbl
]
ol - aTTecra
Pa3znen 2 5 5 padoTy CTYAEeHTOB, CTY/IEHTOB M
Bt
o = 51 U TPYI0eMKOCTh B yacax
n/n
I/C | Jlag | CPC KCP | KP. | KIL. | PI'P | Pedepar | Kip | 9| 3
IlsaTbiii cemecTp
IIsaTbiii cemecTp
Beeoenue. IIpeomem Kypca. .
OcHosHble ougppaxkyuonnvie mMemoont
1.1 | uccneoosanus cmpykmypol 5
mamepuanos. CpaBHUTENbHAS
XapaKTepUCTHKa METOI0B
CTPYKTYPHOT'O aHaIIH3a.
1.2 | Cemunapcroe 3ansmue Ananus 5 2 4
BO3MOXKHOCTEH CBETOBOM u
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BJIIEKTPOHHOM MUKPOCKOIIHH.
[IpeumyiiectTBa U HEAOCTATKU METONA
peHTreHorpaduu

1.3

Jlabopamoprnass paboma  «V3ydyeHue
CTPYKTYpBI MapTeHCUTa B
METAJUIMYECKUX  CIUIaBaX  METOJIOM
OIITHYECKOMN MUKPOCKOIIUU 51
3JIEKTPOHHOW MUKPOCKOIIUN>»

14

Du3uka penHmzeH08CKUX yyeil.
CBoiicTBa pEHTTEHOBCKHUX JIy4eil.
OcCHOBHBIE 3aKOHOMEPHOCTH CILIOLTHOTO
1 XapaKTepUCTHUECKUX CIIEKTPOB.
SIByieHuMs1, COMPOBOXKAAIOIIE
MIPOXOXKIEHNE PEHTTEHOBCKUX JTydeit
yepes BellecTBo. [lornomenue
PEHTI€HOBCKUX Jiyueil. Bropuunoe
XapaKTEpUCTUYECKOE U3ITYyUECHUE.
MeTtobl perucTpany NpOHUKAOMUX
U3Ty4EHUM.

1.5

Cemunapckoe 3anamue TpedoBaHUs
TEXHUKH 0€30MacHOCTH TIPH
PEHTTEHOBCKHX UCCIIEIOBAHUSX.
KonTpons kadectBa geranei.

16

Jlabopamopras paboma «Onipenenenve
OPUEHTHUPOBKU KPUCTAILIA TI0
I(HPaKIHOHHBIM KapTHHAMY

1.7

Du3zuxa peHmzeH06CKUX Jyueil.
OCHOBHBIE TPUHIHIIBI
PEHTI€HOCHIEKTPAILHOIO aHAIM3a
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BCIIICCTBa

1.8

Cemunapckoe 3ansamue. «duznueckue
OCHOBBI TU(PPAKIIMOHHBIX METO/IOB
CTPYKTYPHOT'O aHalin3a. Y paBHEHHE
Bynwda-bperra. Cdepa orpaxkeHus»

19

Jlabopamopnas paboma
«Ormpenenenre OpueHTHPOBKH
KpHcTaia no Au(paKiuruOHHBIM
KapTHHaM» (TIPOJOIKEHUE)

1.10

Penmzenocmpykmypusie u
INeKMPOHHO-OnMuUYecKue Memoosl
ananu3a eeuiecmeda 6 Co8PemMenHom
Mmamepuanoosedenuu. 11pobdaempl
MaTepraIoOBeACHNUs, CBA3aHHBIE C
M3y49EeHHNEM aTOMHO- KPHCTaJUINIECKOTO
ctpoeHus. O0mas xapakTeprucTHKa
METOJIOB CTPYKTYpPHOT'O aHAJIH3A.
®u3nyeCKue OCHOBBI METOJI0B
CTPYKTYPHOTO aHaJIn3a

Brigaua TeM J0KI1a10B
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1.11

Cemunapcroe 3ansmue « OCOOCHHOCTH
TU(PPAKIIMOHHBIX KAPTHH OT MOHO- U
MTOJIUKPUCTAILIIOBY

1.12

Jlabopamopnass  paboma «3ydenue
CTPYKTYPBI MaJIOYTJIOBBIX u
OOJIBIIICYTJIOBBIX TPAHHIL 3¢PEH METOIOM
3JIEKTPOHHON MUKPOCKOIIUN.

1 wacmo :Manoyenoswvie epanuyvi

1.13

DneKmpoHHO-MUKPOCKORUYeCKue
MemoObl UCCTIe008AHUA MEMATI08 U
Cn1aeos.

PacrpoBas anekTpoHHasS MUKPOCKOITHSI.
3amaun, perraeMbpie METOIOM PaCTPOBOI
3JIEKTPOHHON MUKPOCKOIIHH.
dopMupoBaHHE KOHTPACTa B PACTPOBOM
3JIEKTPOHHOM MHKPOCKOIIE.

1.14

Cemunapckoe 3anamue «3ydenne
CTPYKTYPBI KEPAMHK METOJIOM
pacTpoBOil MUKPOCKOITHH»

1.15

Jlabopamopras paboma  «3ydeHue
CTPYKTYpPHI MAaJIOYTJIOBBIX u
OOMNBIIEYTIIOBBIX IPAHUILL 36PEH METOAOM
3JEKTPOHHON MUKPOCKOITUU.

2 yacms. Bonvuweyenosvie epanuysi

10

1.16

BﬂEKmPOHHO-MMKPOCKOMM'léCKue

11
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MemoObl UCCTIE008AHUA MEMATI08 U
Cn1agos.

[IpocBeunBaromas 31eKTPOHHAS
Mukpockonus (II9M) B
MeTraoBeeHnu. OnTrueckas cxema
AJEKTPOHHOT0 MUKpPOCKOMa. Pexxumel
MUKPOIU(PPAKINU U N300paKEHHUSI.
Meron ¢oner B [I9M. [psimoe
pa3pelieHne KpUCTaIIINYECKON
PEIIeTKH.

1.17

Cemunapckoe 3amsmue  «3yuenue
ocoOeHHOCTEH (dbopMupoBaHUS
KOHTpacTa Ha nedekrax
KPUCTAJUINYECKOTO CTpOCHUS B

3JIEKTPOHHON MUKPOCKOITHID)

11

1.18

Jlabopamopnas paboma
«Ormpenenenre MIOTHOCTH TUCTOKAITI
T10 DJIEKTPOHHO-MHUKP OCKOITIIECKIM

H300pa’KEHUSIM»

12

1.19

DieKmpoHHO-MUKPOCKORUYECKUE
Memoobl UCC/IC008AHUA MEMAI08 U
cnaagos. Pemenne 3amaq
MaTepuaIoBeACHUS METOIOM
MIPOCBEUMBAIOUIEH 3JIEKTPOHHOMI

13
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MHKPOCKOIIHNH.

1.20

Cemunapckoe 3anamue «AHanu3
n300paXxeHui CTPYKTYpHI B
3JIEKTPOHHOM MHKPOCKOIIES)

13

Jlabopamopras paboma «Ananus u
pacyer TOYEYHOH 3JIEKTPOHOrPaMMBI».

14

1.21

Memoowt penmzeHoCmMpPYKmMypHo20
ananu3za. CBOWCTBA PEHTI€HOBCKUX
Jydel. SIBIeHHUs, CONMPOBOXKIAOIIME
MIPOXOXKJIEHHE PEHTTEHOBCKUX JIyueit
yepes BellecTBo. [lornomenue
PEHTI€HOBCKUX Jiyueil. Bropuunoe
XapaKTePUCTUIECKOE H3ITyUIEHHE.
OCHOBHBIE TPUHIIUTIBI
PEHTTEeHOCIEKTPAITFHOTO aHAIN3a
BEIIECTBA..

15

1.22

Cemunapckoe 3auamue «llpuMeHeHne
PEHTTEHOCTPYKTYpHOT'O ~ aHaimm3a K
HCCIIEZIOBAHUIO METAJIIOB U CILIABOB.

15

1.23

Jlabopamopnas paboma «OnpenencHne
BEIIIECTBA IO JU(paKTOrpaMme.

16

1.24

Memoodvl penmzenocmpyKkmypHozo
ananuza. MeToJ MOIMKPUCTAIIIIOB.
Tumer chbeMOK M 00BEKT UCCIIEAOBAHUS.
Pentrenosckas nudpaxkroMeTpusl.
[Ipen3noHHOE oIpeneneHre nepruoaa
KPUCTaJUIMYECKON pEeLIETKU.
PenTrenorpaduyeckoe ucciegoBanme
TBEPJIBIX pacTBOPOB M3yueHwne

17
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MIPOLIECCOB, TPOUCXOIAIINX MPHU
TEepMHUUECKON 00paboTKe CIUIABOB.
Penrrenorpaduueckuii anamms
3aKajieHHoH craimu. OnpeneneHue
COZIEpKaHUs yIiIeposia B MapTEHCUTE U
KOJIM4ECTBA OCTATOUYHOI'0 ayCTEHUTA

1.25

Cemunapcroe 3anamue «lloctpoenne
rpaHuULIbl PACTBOPUMOCTH B
JIBYXKOMITIOHEHTHOM CHUCTEME METO0M
MPEUU3NOHHOTO ONPEIeSIEHHS TIepro/ia
pELIETKN.

17

1.26

Jlabopamopnas paboma «Ornipenenenue
BEIIIECTBA 110
g paxTorpamme»(poJoHKEeHNE)

18

(D0pM¢l ammecmavuu

19-21

Bcero gacoB no IUCIUMIINHE

B TPEThEM CEMECTpe

18

18

90
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IIpunoxenue b
MUHUCTEPCTBO OBPA30OBAHUSA M HAYKH POCCUMCKOI ®EJIEPALIUA
denepanbHOE roCy1apCTBEHHOE OIOPKETHOE 00pa30BaTeIbHOE YUPEKIEHHE BBICILIET0 00pa30BaHUs

MOCKOBCKHN MONUTEXHUYECKUN YHUBEPCUTET
Hampasnenue noaroroBku:
22.03.01 MATEPUAJIOBEAEHUE 1M TEXHOJIOT 1 MATEPHMAJIOB

OII (npoduns): «IlepcrnekTuBHBIE MaTepUaIbl B MHHOBALIUOHHOW TEXHUKEY

Kadenpa: MarepuasioBenenmne

®opMma 00yueHusi: OUHAasI
Tuns! npodeccnoHanbHOM NESITENTbHOCTU: HAYyYHO-UCCIIEI0BATEIbCKUM, TEXHOIOTMUECKUN

®OH/I OUEHOYHLIX CPEACTB

IO YYEBHOM JUCIHUIIJIMHE
Jugppaxyuonnvie memoonl ucciedosanus mamepuanos

Cocrasg: 1. [TaciopT ¢oHIa OIIEHOYHBIX CPEICTB
2. OmnrcaHue OIEeHOYHBIX CPEACTB:
DK3aMeHaIMOHHBIE BOITPOCHI
TeMbl KOJUTIOKBUYMOB
Tembl 10KnIa10B
Ilepeuens mabopaTOpHBIX paboT
[lepeuernr KOHTPOIBHBIX PabOT
HemoBas (poseBas) urpa
Keiic-3amaun
Kpyrastii cron (nuckyccus)

CocraBurein: gouent T.JO.CkakoBa

Mocksa, 2021 rox
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NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLWN

I[I/I(l)paKIIHOHHLIe METOAbI UCCTCTOBAHUA MaTECPHAJIOB

OI'OC BO 22.03.01 «MaTepuaJioBeieHHe H T€XHOJIOTHH MAaTEPHAJIOB

B mporiecce ocBOeHUS JAHHOH JTUCIUTUIMHBI CTYACHT (QOPMHUPYET U IEMOHCTPUPYET CICAYIONTUE
IIpodeccuoHanbHble KOMIIETEHIUM:

KOMIIETEHLIUHN [Ilepeyens koMnoHeHTOB [TexHosorus dopma CreneHu ypoBHeii 0CBOeHHMSI KOMIIeTeHIU
(popmupoBanus OLICHOYHOI'0
KOMIleTeHIH i cpeacrpa**

NH- ®OPMYJ
JTEKC UPOB- KA




YK-1.

Criocoben
OCYILIECTBIISITH
[TOKCK,
KPUTHYECKUI
AHAIN3 U
CHHTE3
MH(pOpPMaIIH,
[IPUMEHSATH
CUCTEMHBIN
[TOJIX O JIS
[perieHus
[MOCTaBJIEHHBIX
3ajad

— 3HAET IMPUHIUIIBI cOopa, 0TOOpa
1 00001IeHusT nHQOpMaUU

— yMeeT COOTHOCHUTD
[Pa3HOPOAHBIC SBICHUS U
CHCTEMaTH3UPOBATh UX B paMKax
M30paHHBIX BUJIOB
rpohecCoHaIbHOMN AEATEILHOCTH

— MUMEET IPAKTUYECKUI OIBIT
[paboThl ¢ HH(POPMAIIMOHHBIMU
MCTOYHUKAMH, OIBIT HAYYHOTO
[OMCKa, CO3/IaHNs HAYYHBIX
TEKCTOB

JICKIIMS,
CaMOCTOSATENbHAs
pabora,
CEeMHHAPCKHE
3aHSATUS,
nabopaTtopHast
paboTta

vO,
/M,

K/P,

ba3oBblil ypoBeHb

- criocoben OCYIICCTBJIATH IOUCK, KpI/ITI/IquKI/Iﬁ dHaJIn3 U CUHTEC3
I/IH(I)OpMaLII/II/I, MNPUMCHSAITDH CHCTEMHBIN MoAXO0A I pCIICHUs
IMOCTAaBJICHHBIX 3a/la4 B CTaHIAPTHBIX y‘le6HBIX CUTyalusiax
IloBbIlIEHH DI YPOBEHD

- cnocoOeH OCYHICCTBJIATH IMOUCK, KpI/ITI/IHCCKI/Iﬁ aHaJIu3 U CUHTEC3
H(OpMAIUK, TPUMEHSITh CHCTEMHBIN TIOIXOT JIJIsl PEIICHHSI
[MOCTaBJICHHBIX 3aJ1a4 B TPOPECCUOHAILHOW NMPAKTUUYCCKON JESITeIbHOCTH
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OIIK-4

;.Cocoben
[TPOBOIUTH
M3MEpeHHS |
HaOJIONICHHST B
chepe
mpodeccuoHanb
HOM
eITeTbHOCTH,
00pabaThIBaTh
1 OpPEACTaBIIATh
HKCTIIEpUMEHTAT
IbHBIC JaAHHBIC

— 3HaTh: YCTPOUCTBO MPHOOPOB,
000pyIOBaHUS U METOAUKH
MPOBEACHHS H3MEPCHUHN U
HAOIOICHHI B cdepe
rpohecCoHaIbHOMN AEATEILHOCTH

— YMETh: IPOBOAUTH U3MEPEHHS U
HaOI0IeHHS B cepe
rpogheccroHaIbHOM
nesaTenbHOCTH, 00padaThIBaTh 1
[IPE/ICTABIATh
DKCIIEPUMEHTAJIbHBIC TAHHBIE

— VMETh HABBIKH: IPOBENCHUS
M3MEpeHn W HaOIIONeHWH B

chepe pod eCCHOHATEHOM
NesTeNbHOCTH,  00OpabOTKH |
[IPEeICTABICHHS

ODKCIICPUMEHTAJIBHBIX TaHHBIX

JICKIIMS,
CaMOCTOSATENbHAs
pabora
nabopatopHast
paboTta

YO,
/M,

K/P,

ba30BbIil ypOBEHb:

CIIOCOOCH MPOBOUTH U3MEPEHUs ¥ HAaOMOIeHus B chepe
npohecCHOHaIbHON AEITENbHOCTH, 00pabaThIBATh U MPECTABIATD
HKCIIEpPUMEHTAJbHBIE JaHHBIE B IIPOLICCCE BBIIOJIHEHUS

mabopaTOPHBIX paboT

IloBbIlIEHHBI YPOBEHb:

CrocOOCH  MpoBOAWTH  W3MEpeHHs ©  HaOmiomeHuss B cdepe
npodecCHOHANBHONW — JICITENBHOCTH, O00pabaThiBaTh W MPEACTABIATH

SKCTIEPUMEHTAIBHBIC JTaHHEBIE B MPOEKTHOW JAESATEIbHOCTH,
poeCCHOHATBHOMN MPAKTHYECKON e TeIbHOCTH

B
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Tabnuma 3 [Macnopr ®OC no auctumube "AndpakiHOHHbIE METOABI UCCIET0BAHNS MATEPHAIOB"'

Koz xomnerenuun OJeMeHThl KOMIIETeHIIUN KonTponupyemsie Moy, Ilepno Bunsl Crioco0OsI CpenctBa
("JacTu KOMITETEHIINHN) paznesnsl (TeMbI) TUCITUTUINHBI
o pa60qel71 nporpaMme JANYHOCTH KOHTPOJIA KOHTPOJIA KOHTPOJIA
KOHTPOJIS
1 2 3 4 5 6 7
YK-1. — 3HAeT MPUHIMITEI cOopa, Du3zuxa peHmzeH08cKUx Texymmii DK3aMeH [InceMeHHO, YCTHO DK3aMeHAIMOHHEIE
orbopa 1 06001IeHHS ayueil. (mmocie Jemnosast OnIeThl
Crniocoben nHpOpMAITHN 3aBEPIICHUS (pomneBas)
OCYIIECTBIIATH M3YdeHHs TeMBbI) urpa 3anaHus KOHTP.
TTOMCK, KPUTHICCKII Ocosnvie ypasnenus Pa6.
aHaJN3 U CUHTE3
nH(popMaLuH — UMeET MPAKTUIECKUH OIBIT uepparuuu penmeenoscxux IpouexyTotHaz | KOLIOKBUIM Joxman
’ JAyueil u XapaKmepucmuxu arrecranus (mo | KontponpHas
TIPUMCHATH paboTsl ¢ HHPOPMATMOHHBIMH 6ora:
o OKOHYaHHUH paborta;
CUCTEMHBIN MOAX0. Memo006 CIPyKnypHo20
HMCTOYHUKAMH, OTIBIT HAYIHOTO cemectpa)
ananuza
JUISL PCIHCHIA MTOMCKA, CO3/IaHUs HAYIHBIX
MTOCTaBIICHHBIX
TEKCTOB
3amaqy
— yMeeT COOTHOCHUTD Memoowt Texymuii (Ha Ketic-3amaun | ITucemeHHO, ycTHO Otuer o a6 pab.
Pa3HOPOMHBIC SIBICHUS U PEHM2eHOoCMPYKMYPHO20 KaX 101 JHCKyCCHUs 3amaHus 1o Kewc-
CHCTEMAaTU3UPOBATh UX B ananusa. nabopaTopHOI KOJUIOKBUYM
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paMKax U30paHHBIX BUOB
npoheccroHaIbHON
JeATELHOCTH

Ilpumenenue
PEHM2EHOCMPYKIMYPHO20
AHANU3A K UCCIEe006AHUIO
Mmamepuanos

InekmponHo-
MUKpOCKOnuyecKue memoout

UCCe008aHUS MEMANI08 U

Cniaeoe.

pabote)
IIpomexyTouHas
arrecranus (1o
OKOHYaHUH
ceMecTpa)

KontponpsHas
paborta;

DK3ameH

JlenoBas

(poneBas)
urpa

3aJad4amM

JIOKJIaI
DK3aMeHaI[HOHHEIE
OWJIETBI

3amanus KOHTP.
Pa6.

— UMeEET IPAKTUUYECKUH OIBIT

Memoowl

Texymuii (Ha

Keiic-3amaun

YCTHO

Ortuer 1o J1ab paod.

paboTHl ¢ HHPOPMALIMOHHBIMHI | PEHM2EHOCIMPYKMYPHOZ20 KK JIOU 3amaHus 1Mo Keic-
HCTOYHUKAMH, OIIBIT HAYYHOI'O | aHaau3d. nabopaTopHOI J1a6.pab. 3aJla4aM
TTOMCKA, CO3MaHMS HAYIHBIX Ilpumenenue pabore)
TEKCTOB PEHM2eHOoCMPYKMYpPHO20 [pomexyrounast
AHAU3A K UCCT1E008AHUI0 aTTectanus (Io
Mamepuanoe OKOHYaHUU
Inekmponno- ceMecTpa)
MUKDPOCKORUYECKUE MEMOObL
UCC1e006aHUA MEMANI08 U
cniagoe
OIIK-4. Criocoben — 3HaTh: YCTPOUCTBO IPUOOPOB, | OcHO6HbIE YpasHeHUs Texymuii Keiic-3amaun | [IucbMeHHO, yCTHO Huckyccus
IIPOBOJIUTH 000pyROBaHMS U METOAUKU oughpakyuu penmzeHo6cKux (mocne JUCKYCCHUS
VSMCPCHIS 1 MPOBEIEHNS U3MEPEHUH U JIyuell u XapaKxmepucmuKu 3aBEPIICHUSI KOJUTOKBHYM IK3aMeHALHOHHBIE
HaOIIO/ICHHS B . OuneTsr
cepe HaOII0ACHUH B ccpevpe Memoo08 CMpyKmypHozo u3y4yeHus Temel) | KoHTponmbHas
MpodeccHoRaTBHOM npodeccuoHaNbHON ananusa. HposercyTomas pabora; 34 aHHA KOHT.
HEATETHLHOCTH, JIeATeIbHOCTU Memoowt Dot
06pabaTsIBaTh B penmaenocmpykmypnozo atrecranus (1o DK3aMeH
NPeCTaBIATS P OKOHYaHUU HenoBast
9KCIIEPHMEHTAIIbHBIE Ipumenenue cemecTpa) (poneBast)
JaHHBIE

PeHmzenoCmpyKnmypHozo

30




aHanu3a K uccieod08anuio
Mamepuanos

Inekmponno-
MUKDPOCKORUYECKUE Memoobl
UCCT1e008aHUL MEMANII08 U
Chi1asos.

urpa

YMmenusa

— YMETh: IPOBOIUTH U3MEPCHHS
u HaOmoeHus B cepe
npoheccroHaIbHON
JeTeIbHOCTH, 00padaThIBaTh 1
MPECTABIIATh
IKCIIEPUMEHTAJIbHBIC TAHHBIC

OcHognvie ypagHeHus
oughpakuuu peHmzeHo06cKux
Jyuen u XxapaKmepucmuKku
Memoo08 CmpYyKmypHozo
ananusa.

Memoowt
PEeHmZeHOCMPYKMYPHO20
ananusa.

Ilpumenenue
PEeHmZeHOCMPYKMYPHO20
ananu3a K ucciedo08anuio
Mamepuanos

Inekmponno-
MUKPOCKORUYeCKUe Memoobl

UCC1e008AHUA MEMAII08 U

cniaeoe.

Texymuii (Ha
KaXKJI0M
nabopaTopHOH
pabore)
ITpomexyTouHas
aTrecranus (1Mo
OKOHYaHUH
ceMecTpa)

Keiic-3amaun
JIICKYCCHS
KOJIJIOKBUYM
KontponsHas
pabora;

DK3aMeH

JlenoBast

(poneBas)
urpa

IInceMeHHO, yCTHO

Ortuer 1o J1ab pad.
3amanus mo Kelc-
3aJja4aM

IOKJIaz
DK3aMeHaIOHHEIE
OWJIETHI

3amaHus KOHTP.
Pa6.
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HaBbIku: — IMeTh HaBBIKU:
MIPOBEICHHS U3MEPCHHI 1
HaOmoeHni B cepe
npoheccroHaIbHON
JeATebHOCTH, 00paOOTKH U
MPEICTaBICHHS
IKCTIEPUMEHTAIBHBIX JaHHBIX

Inekmponno-
MUKPOCKORUYECKUE MEMOObl
UCCIe008AHUSL MEMAI08 U
Chi1agos.

Memoowt
PEHMZEHOCMPYKMYPHO20
ananuza

Texyumii (Ha
KaXKJ10M
nabopaTopHOU
pabote)
ITpomexyTouHas
aTTecramnus (1o
OKOHYaHUH
ceMecTpa)

Keiic-3amaun

J1a6.pao.

YCTHO

Otuer mo y1a6 pao.
JIOKJIaJT

3amanus mo Kerc-
3aJa4aM

32




NookrwdE

Bonpocsl K 3K3aMeHy

JK3aMeHAlMOHHbIe OHJIeThI

1. Haznauenue: Vicions3yroTcs A71sl MPOBEICHUS TPOMEXYTOYHOM aTTECTAllUH 110 TUCIUTUINHE
«AudpaknroHHbIe METOIBI UCCTICNOBAHUS MaTEPHAIIOBY
2. B OGuner BKIIOUECHO JBa 3a/1aHUSL:
3amanue 1. Bonpoc st mpoBepku Teoperndeckux 3Hanuii: Temsr 1-4
3amanue 2. Bompoc st MpoBepKU TeopeTndeckux 3Hanuii: Tembl 5-6
3. KoMIuIeKT 9K3aMeHaIIMOHHBIX OMjieToB BKItodaer 20 OMIIeToB.
4. PermaMeHT sk3aMeHa: - Bpems Ha OATOTOBKY TE€3MCOB OTBETOB - 70 40 MUH

- Crioco0 KOHTpOJIs: YCTHBIE OTBETHI, 10 MHHYT Ha OTBET Ha Ka)IbIii BOIIPOC
5. llkana orieHUBaHUS:
"OTAMYHO" - €CJIN CTYJIEHT TITyOOKO U IPOYHO OCBOWJI BECh MaTepHall MPOrpaMMbl 00ydeHus,
WCYEPIBIBAIONIE, TTOCIIEIOBATEIBFHO, TPAMOTHO U JIOTHYECKH CTPOWHO €ro h3jiaraer, He 3aTpyTHSETCS ¢
OTBETOM NP USMCHCHUU 3a/IaHU S, CBO6OILHO CIIPAaBJIACTCA C 3aJaYaMU U IPAKTUYCCKUMU 3aJaHUSIMU,
IIpaBUJIBHO O6OCHOBLIBaeT IIPUHATBIC PCHICHU.
"Xopomo'"- eciy CTYAEHT TBEPO 3HAET MPOTrPAMMHBIN MaTepra, IPaMOTHO U IO CYIIECTBY €ro
W3JIaraer, He JIOMyCKaeT CYIECTBEHHBIX HETOUHOCTEH B OTBETE HA BOMPOC, Bla/IeeT HEOOX OTUMBIMH
YMCHUSAMHU U HaBbIKaMU IIPU BBINTOJIHCHUHU IPAKTUYCCKUX SaI[aHHﬁ.
""Y10BJI€TBOPUTEJIBHO'" - €CITH CTYJ€HT OCBOWJ TOJIbKO OCHOBHOM MaTepHall IporpaMMbl, HO HE 3HAET
OTJCIBHBIX TIOJIOKEHUH, JOMYCKAeT HETOUHOCTH, HEIOCTATOYHO IPaBHIbHBIC (POPMYITMPOBKH, HAPYIIIaeT
IMOCICAOBATEIIbHOCTD U3JIOKECHUA IIPOTrpaMMHOI0 MaTe€pualia U UCIIBITBIBACT 3aTPYJHCHN A B BBIIIOJTHCHUU
MPAKTUYECKUX 3aJaHUM.
""Heyn0B1€TBOPUTEIBLHO'" - €CIIH CTYJEHT HE 3HAET 3HAUYNTENHHON YaCcTH MPOrpaMMHOTO MaTeprara,
JOITyCKacT Cepbé?»HI)Ie OHII/I6KI/I, ¢ OOJIBIINMU 3aTPYAHCHUAMU BBIMIOJIHACT ITPAKTUUCCKUEC 3a/ITaHUA.

Kaxnoe 3aganue sK3aMeHallMOHHOr0 OMIeTa oLleHUBaeTcs 0TaebHO. OO0I1el OLleHKOH SBIIsEeTCs

CpenHee 3HaueHue, OKPYIrJIEHHOE [0 11€I0r0 3HAUCHHUS.

Cnucox BonpocoB k 3k3ameny ( YK-1. OIIK-4)
PenTrenoBckas auppakToMeTpHs
OrpaHndeHuss METOIa PACTPOBOH JICKTPOHHON MUKPOCKOITHH
OcHOBHBIC IPUHIUIIBI PEHTTEHOCIIEKTPAILHOTO aHAJIM3a BEIIECTBA.
Ontiueckasi cxema JIeKTPOHHOI'0 MUKPOCKOMa. Pexxnmbl Mukpoaudpakuny 1 n300paskeHusl.
[TpumeHenne peHTreHOCTPYKTYPHOTO aHAIN3a K UCCIIETOBAHUIO METAJUIOB U CIUIaBOB

Mertammorpadudeckuii METOII: BO3MOXXHOCTH U OTPaHUICHHS

Poib peHTTeHOCTPYKTYPHBIX U 3JIEKTPOHHO-ONTHYECKMX METOIOB aHAJIN3a BEIIECTBA B COBPEMEHHOM
MaTepHaOBEICHNN.

OOmras xapakTepuCTHKa METOAOB CTPYKTYypHOro aHammza.. (OxapakTephu3oBaTh CTPYKTYDY,
NPEICTABICHHYI0O Ha DIEKTPOHHOH MuKpodoTorpadmu.  OxapakTepu3oBaTh  JUCIOKAIMOHHYIO
CTPYKTYpY, IIPEACTABICHHYIO Ha 3JIEKTPOHHOI MUKpodoTorpaduu.

¥Ycnosue Bynwda - bperra B audpakiinoHHBIX METOIaX CTPYKTYPHOT'O aHAIH3A.

10. Merox TEMHOTO OIS B 3JIEKTPOHHON MHKPOCKOITHN
11. PentreHoBckas TpyOka.

12. DnexTpOHHO-MUKPOCKOIMUYECKHI KOHTPACT Ha IUCIOKAIUIX
13. KonmnuecTBeHHBIH (ha30BBIA PEHTTE€HOCTPYKTYPHBIN aHATN3
14. PeHTreHoBckas 1e()eKTOCKOIUS B KOHTPOJIE KauecTBa METalIa.

15. MaauumpoBaHKe JIEKTPOHOrPAMM
16. IndppakimonHast KapTHHA OT MOHO- U TTOJMKPHCTAILIOB
17. ®usnueckue ocHOBEI MeTo1a [IOM.

18. Onrtuyeckas cxema [IOM.

19. VBenuuenue u pazpemenue [19M.

20. Pexxumsbl tudpakuuu 1 nzoopaxenus B [IDM.
21. AHanu3 MUKPOIJIEKTPOHOTPAM.
22. ®opmupoanue konTpacta B [I9M. uzobpaxenusi.
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23.
24,
25.
26.
27.
28.

29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

CBeTJIONONbHBIE U TEMHOTONIBbHBIE H300paskeHus B [IOM
N3o6pakenus 1eeKTOB KPUCTAIUINIECKOM peIeTKH (AUCIOKALUH, TPAHHIIBI 3epeH U T.1I.).
[Ipsimoe pazpelieHne KpUCTaUINYECKOM PEIIeTKHU.

WHTepnpeTanus 31€KTpPOHHO-MUKPOCKOIIMYECKOI0 KOHTPACTa.

3anauu, pemaemsie [I1OM

Posib peHTreHOCTPYKTYPHBIX U 3IEKTPOHHO-ONTHYECKUX METOJ0B aHaIN3a BEIIECTBA B
COBPEMEHHOM MAaTepHaAIOBEACHUN

Hcropus OTKpBITHS PEHTTCHOBCKUX JIyden

PeHTreHoCTpyKTYpHBIN aHAIN3 3aKAJICHHOM CTaJIN

PentrenoBckue TpyOKn

CoBpeMeHHbIE 3JIEKTPOHHBIE MUKPOCKOTIBI

KonTpact Ha aucnokanusx B [I1OM

Kontpact Ha rpanunax 3epen B [I9M

Kukyun-nuann

[TonsiTHe 0OpaTHOM peleTku KpucTania

PentrenoBckue anmnaparsl

PentrenodasoBslii ananus

PentrenoBckuii tudpakromerp

Merton ¢ousr B [IDM

Onpenenenre OpUeHTUPOBKH KpUCTaiIa Mo Mukpoaudpaxiuu B [11OM

Mpumep 3K3ameHauMoHHoro 6unera

MUHHUCTEPCTBO OBPA3OBAHUS U HAYKU POCCUMCKON ®EJEPALIMNA
®denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE BBICIIETO
o0pazoBaHus
MOCKOBCKHIA MOJTUTEXHUYECKUH YHUBEPCUTET
HanpaBnenue noaroToBKM:

22.03.01 MarepuanoBeieHUE U TEXHOJOTHU MAaTEpUATIOB
OII (npoduip): «llepcniekTUBHBIE MaTEpUaIbl U TEXHOIOTUM»

Kadenpa «MatepuanoBenenue»
Juctumnuna: " JJugpaxyuonusvie memoowt ucciedosanus mamepuanos "

DK3aMeH, 3 ceMecTp

AK3AMEHAIIMOHHBIN BUJIET Ne 5

1. KonnuecTBeHHBIN (ha30BbIil pEHTTE€HOCTPYKTYPHBIN aHAN3.
2. Ontudeckast cxema 3JeKTPOHHOTO MUKPOCKOTIA.

3aBeayromuii kaheapoii: B.B.OBuMHHUKOB
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IlepeyeHb J1a00PATOPHBIX PAOOT(YK-1, OIIK-4)

1.M3yueHue CTpyKTypbl MAPTEHCUTA B METAJNIMYECKUX CIIABaX METOJOM ONTHYECKOM
MUKPOCKOIIHMH U AJIEKTPOHHON MUKPOCKOIIUU 2 yaca

2. OnpeneneHre OPUSHTUPOBKU KPUCTAILIA MO TU(PPAKIIMOHHBIM KapTHHAM 2 Jaca

3. H3yueHue cTpyKTYphl MaJIOYIJIOBBIX U OOJBILIEYTTIOBBIX [PAHUIL 3¢PEH METOIOM DJICKTPOHHON
MEKpockomnuu 4 daca

4.. OnpeneneHue MIOTHOCTH JUCIOKAIIUH TI0 AJIEKTPOHHO-MUKPOCKOITHYECKUM
n300paxeHusM 4 gaca

5.AHanM3 ¥ pacyeT TOUEYHOU JIEKTPOHOTrpaMMBI 2 yaca

6.0mnpenencHue BemecTsa o qudpakrorpamMme 4 gyaca

Keunc-zapaua
110 JUCIIUIIJINHE HI/I(i)paKIJ;I/IOHHBIe METO/IbI MCCJICJOBAaHUS MaTECpHaJIOB

Hawiku wHTEpIIpETAINE MAUKPOCTPYKTYPBI HEOOXOTMMBI MCCIICIOBATEII0, H3yUJaIoNeMy CTPYKTYPY U
CBOWCTBA MaTEpHAJIOB M UX B3aUMOCBs3b. [IpencraBienHbIe Keiic-3aaauu MOJAETUPYIOT
po¢hecCrOHaIbHO- OPUEHTHPOBAHHYIO CUTYAITHIO.

Keic-3agaua 1

3anaHus A5 3aIIUTHI 1a6opaTOPHBIX padoT mo Teme «[IpuMeHeHHe POCBEYHBAIOIII i
3J1eKTPOHHOIl MUKPOCKONUM JIJIsI pellleHN s 3a/1a4 MaTepualoBeleHus»: « Buvlsignenue ocobennocmetl
MOHKOU CIMPYKMYPbl MAMEPUATIO8 C UCNOb308AHUEM U300padicerutl I1DMy.

1. MlHTepnpeTHpOBaTh 3JIEKTPOHHO-MUKPOCKOITUYECKUE H300paKEHUST CTPYKTYPBI 00pa3IoB METAILIOB,
COJIepKAIINX THCIOKAIUH;

2. MaTepmpeTnpoBaTh AIIEKTPOHHO-MHUKPOCKOMHNYECKHE H300paKeHHS CTPYKTYPhI 00pa3IioB METAJIIOB,
COJIepXKaIIrX OOJBIIEYTIOBbIE TPAHHUIIBI 3EPEH;

3. MaTepnpeTnpoBaTh 3JIeKTPOHHO-MUKPOCKOIIMYECKHE H300paKEHUSI MApPTEHCUTHOH CTPYKTYPHI B
o0pasmax pa3INYHbBIX CTalleH;

Kputepuu ouenku:

- OLIEHKA «3a4TEHO» BBICTABJISIETCS CTYACHTY, €CIIM OH IPOBEN aHanu3 MUKpodoTorpaduii, caenan BbIBOJ
0 XapakTepe Ae()eKTOB KPUCTAIIMYECKON PEeLIeTKY, II0Ka3ajl yMEHHUE HHTEPIPETUPOBATh N300paXKeHUs
[I9M, nonb3ysCh NOTYYEHHBIMU TEOPETUUECKUMHU 3HAHUSM;

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJIEHTY, €CJIM OH CMOT IIPOBECTH aHajIu3 MUKpodoTorpaduii, He
crenaj BBIBOJ O XapakTepe Ae)eKTOB KPUCTAIMUECKON PEIIeTKH, He MoKa3all yMEeHue
HWHTEPIPETUPOBaTh N300paxeHus [IOM.
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3aI[aHI/IH I KOHTPOJIbHBIX pa60T
no aucuumae JndpakinoHHbIE METOABI UCCIIEI0BAHUST MATEPHAIIOB
KoHnmponoHas paboma 1
Du3nKa peHTTeHOBCKUX Jy4Yei.

Bapmuanr 1
1.Kak BO3HHMKaeT peHTT€HOBCKOE U3TydeHne?
2.Ut1o Takoe )KECTKOE U MITKOE PEHTI€HOBCKOE U3TydeHue?
Bapuant 2

1.Kak n3meHseTcst IpoHUKAOoIIask CHIOCOOHOCTh PEHTT€HOBCKOTO M3TyUEHUS C YMEHBIIICHUEM
JUTUHBI BOJIHEI?

2. KakoMy COOTHOIIICHUIO MTOTYMHSIIETCS PACCETHUE KPUCTAIIJIOM PEHTT€HOBCKOI'O U3JTyYeHHs?
Bapwuanr 3.

1.Kakue BeTMIWHEI MOYKHO OIpeneuTh u3 hopMyibl Bynbda-bparros, nzmepsis
SKCTIIEPUMEHTAIILHO YTIIbI TU(PAKIUOHHBIX MAKCHMYMOB?

2.Ur10 TaKoe CILIONIHON U JIMHECHYAThIH CIICKTPHI?

Koutpoabnasi padora 2.
MeToabl pEHTTeHOCTPYKTYPHOT0 aHAIN3A.

Bapuanr 1
1.Kakue Tpu OCHOBHBIX METOJa HCIIOIb3YIOTCSI B PEHTI€HOCTPYKTYPHOM aHanu3e?

2.B uém coctout meron Jlays?

Bapuanr 2

1.B uém cocrout meron [ebas?

2.Kak npousBonuTcs BbIOOp H3ITydeHus?
Bapuanr 3

1.Kak ocymiecTBiusiercs: peructpanus TuppakMOHHONW KapTUHBI B PEHTI€HOBCKOM
mudpakromerpe?
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2. Kakoe n3nydeHne Ha3bIBa€TCsl MOHOXPOMAaTHUECKUM ?
KonTpoabnas padora 3

IIpuMeHeHHe PEHTIeHOCTPYKTYPHOT0 AHAIN3A K MCCJIeJOBAHMIO METALJIOB M CILJIABOB.
Bapuanrt 1

1.Kakue MeToibl peHTreHorpaduu UCIOIb3YOTCS IS ONPEACICHHS THUIIA TBEPIOTrO pacTBopa?
2.Kak npoBOAMTCS KOJIMYECTBEHHBIN (Da30BbIM PEHTICHOCTPYKTYPHBIN aHAIN3?

Bapmuanr 2.

1.Kax npoBoanTCS peHTIe€HOCTPYKTYPHBIN aHaIn3 3aKaleHHOW cTanu?

2.B 4ém 3akmmrouaercsi METO MOCTPOESHHUS TPAHUIIBI PACTBOPUMOCTH € TIOMOIIBIO
PEHTTeHOCTPYKTYpPHOT'O aHanu3a?

Bapmuanr 3.

1Kaxkue HeCOBEpIIEHCTBA KPUCTAJUIMIECKON CTPYKTYPBI MOTYT OBITh H3Y4eHbI METOJAMHU
peratrenorpagun’?

2.C moMoIIIbI0 KaKUX METOJI0B ONPEC/sAeTCs OPUEHTUPOBKA KpUCTasia?
KoutpoabHas padoTa 4.

3.]'[eKTp0HHO-MHKpOCKOHH‘IeCKI/le METOAbI HCCJICA0BAHUA METALJIOB U CIIJIAaBOB.

Bapuanrt 1
1.Kakwie TiH3BI NCTIONB3YIOTCS B JIEKTPOHHOM MUKPOCKOITE?

2.Ha 4ém ocHOBaHa pa®oTa 3JIEKTPOHHOI0 MUKPOCKOIa?

Bapwuanr 2

1.B uém mpenmymectBa [I9M nepen peHTTeHOCTPYKTYPHBIM aHATH30M?
3.KaxoBa mmHa BOTHBI DJIEKTPOHOB, UCHONB3yeMas B [IOM?

Bapuant3

1.Kaxk nepeliTi oT pexxuma n300pakeHust B pexuM audpaxunu B [IOM?

2.Kak dopmupyercs KOHTpacT Ha N300pakeHHH Auciokanuu B [IOM?
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IlepeyeHb TUCKYCCHOHHBIX TEM JIJIsl KPYIJIOTO CTOJIA

(macKyccHM, MOJIEMHKH, TUCIYTA, 1€0aTOB)

0 AMCUUIUINHE Jugpakyuonnsvie Memoosbl AHAIU3A MAMEPUATO8

Jluckyccusi Kak OLIEHOYHOE CPEACTBO IO3BOJISICT BKIIIOUMTH OOYHYAIOIIMXCS B IPOLECC OOCYXKIEHUS
CIIOPHOT'0 BOIIPOCa, MPOOIEMBI M OIIEHUTh UX YMEHHE apTyMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHMS.

1. Tema 3aHsTHA: MUKPOCTPYKTYPHBIH aHAJIN3 METAJJIOB U CIIJIABOB.
Tema ouckyccuu: «Boszmosicnocmu u oepanuyenus memooa memannozpaguu (YK-1, OTIK-4)
2. Tema 3anasarusi: CpaBHHUTENbHAS OIICHKA METOJIOB CTPYKTYPHOTO aHAJM3a MaTEPHAJIOB.

Tema oucxyccuu: « OcHawjeHue HAYYHO- UCCTe008AMENbCKOU AA00pamopul 000py00SaAHUEM C YUEemMOM
B803MOJICHOCIEU  00CYdCOAemMblX Memooux, 3aday, Cmoswux neped Jaadbopamopueli U NPUMEPHOLL
cmoumocmu coomgememsyrowezo ovopyoosanusny (YK-1, OTIK-4)

Kpurtepuu onenku:

- OIIEHKA «3a4YTEHO» BBICTABISETCA CTYACHTY, €CIIH OH IMIPUHUMAJ aKTUBHOE y4acTHE B AUCKYCCHH,
000CHOBBIBAJI CBOIO TOUKY 3pEHUS, HAIPUMED, CYMEN PACKPBITh CYyTh IPOOIEMBI, TTOKa3aJ 3HAHUS
00CYX/TaeMbIX METOIOB U METOIUK;

- OIIeHKa "He 3a4TeHO" BBICTABIISIETCS CTYACHTY, €CIIH OH HE IPUHUMAJ aKTUBHOTO yJacTHE B JUCKYCCHH,
HE MOT 00OCHOBATh CBOIO TOYKY 3PEHHSI, HE CMOT PACKPBITH CYTh IIPOOIEMBI H 00CYK/IaeMBIX METOJIOB U
METOTHK.

TeMbl 10KJI210B

110 JUCHUIIJIMHE I[I/I(i)paKI_II/IOHHLIe MCTOAbI UCCIICAOBAHUA MATCPHATIOB

PenmezenocmpykmypHbie u 3j1eKmMpPOHHO-ONMUYECKUE MeMOObl AHATIU3A EULEeCNEA 8 COBPEMEHHOM
mamepuanosedenuu. (YK-1, OIIK-4)

1. PoJIb pEHTreHOCTPYKTYpPHBIX U 3JIEKTPOHHO-ONTUYECKUX METOJOB aHAIN3a
BELIECTBA B COBPEMEHHOM METAIIJIOBEICHUN

2. Hcropus OTKpBITHS PEHTT€HOBCKUX JIy4EH.

3. SlBeHus, CONMPOBOXKAAIOIIME MPOXOKIEHUE PEHTTEHOBCKUX JIyuel yepes
BELIECTBO

4. PenTrenorexnuka
PentrenoBckue TpyOKu.

6. KoJMuecTBEHHbIN PEHTIC€HOCTPYKTYPHBIN aHAIN3
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10.
11.
12.

13.

14.

15.

16.

17.

18.
19.

MarepuanoBeueckue 3a1a4y, pelacMble METOJJOM PEHTTEHOCTPYKTYPHOIO
aHanu3a

KosmuecTBeHHBIN PEHTTEHOCTPYKTYPHBIN aHAIIU3.

PeHTreHOCTpYKTYpHBIN aHAJIN3 3aKAJICHHOW CTaIu

CoBpeMeHHbIE IIEKTPOHHBIE MUKPOCKOTIBI.

PactpoBast a1eKTpoHHAs MUKPOCKOIIUSI.

MarepuanoBeaueckue 3a1a4y, peraemMple METOAOM PacTPOBOM 2JIEKTPOHHOU
mukpockonuu(I1K-4)

Osxe-mukpockonusi(YK-1)

Pentrenocnexrpanbubiii ananu3(OI1K-4)

JudpakimoHHBIN KOHTpACT Ha AeeKTax KpucTaumdeckoit ctpykrypsl.( OITK-4,
OIIK-4, YK-1)

Oco0eHHOCTH ANEKTPOHHO-MUKPOCKOITNYECKUX N300paXKeHUI rpaHuIl
3epe.(OITK-4)

AHanu3 3JeKTPOHHO-MHUKPOCKOMMYECKHUX U300paKeHNN MapTEHCUTHBIX
kpuctayuioB.( OI1K-4)

®a30BbIi KOHTPACT B AeKTpoHHOH MuKpockomuu.(OITK-4).
AOCOpOIMOHHBII KOHTPACT B ANeKTpoHHON Mukpockomnuu. ( OTIK-4, VK-1).

Kpurtepuu onenku:

- OII€HKA «3a4YTCHO» BBICTABJIACTCA CTYACHTY, €CJIN OH CYMEII PACKPBITh CYTh l'[p06JIeMBI, IIOKa3aJl 3HaHUusA

METOJIOB U METOANK CTPYKTYPHOTO aHAJIH3a;

- OIICHKA «HE 3a4TEHO» BBICTABIISETCS CTYACHTY, €CIIM OH HE CMOT PACKpPBITh CYTh MPOOJIEMBI, HE

MOKa3aj 3HAaHUA METOI0B M METOAMK CTPYKTYPHOTO aHAIN3a.
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