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1.Ileau ocBOEHUS THCIAIIITHHBI

K ocHoBHBIM meJadaM OCBOCHHUA AOWCHUIIJIMHBI <¢Zuqbpam4u0HHbze Memoobl  UCCTIe008AHUSL mamepuanoe»
CJICAYCT OTHCCTHU!

— (opMupoBaHUE 3HAHUN O COBPEMEHHBIX PEHTI€HOrpaMUECcKUX M AJIEKTPOHHO-MUKPOCKOIMMYECKUXMETOIaX
CTPYKTYPHOI'O aHaJIM3a MaTepUaNOB JJIs PEIICHUsI MaTepUaIOBEeIYECKUX 3a1a4

— MOATOTOBKA CTYJIEHTOB K JCATEILHOCTH B COOTBETCTBUM C KBAJIU()UKAIMOHHON XapaKTEPUCTHKON OakaiaBpa
[0 HampapJCHUIO, B TOM YHKCIEC (POPMUPOBAHME YMEHUH NPOU3BOJUTH KAYCCTBEHHBIC M KOJIWYCCTBEHHBIC
OLICHKU CTPYKTYPHBIX H (Da30BbIX MPEBPAIlCHHUH B METAJIaX M CIIaBaX METOJaMHU CTPYKTYPHOI'O aHAJIn3a.

K ocHoBHBIM 3agadyaM OCBOCHHUSA JHMCHMITIIIMHBI ((,Zzud)paKb;UOHHble Memoobl  UCCTeO08AHUS
mamepuanoey CIeAyeT OTHECTHU:

— OCBOGHHE METOJMK CTPYKTYPHOTO aHaji3a MaTepHajoB C NPUMEHEHHEMMETOZOB pPEHTTeHOrpaguu
3JIEKTPOHHOW MHKpPOCKONMH M OCHOB AaHalInW3a OJKCIEPUMEHTAJbHBIX JaHHBIX, MOJYYEHHBIX METOJaMHU
peHTreHorpaduu 1 3JeKTPOHHONH MHKPOCKOIINN

2.Mecto mucuumiiuabl B cTpykrype OOII 6akanaBpuara.

B y4eOHOM MiaHe AMCHHUIUIMHA «/{uhpaxyuonisvie Memoobl UCCACO08AHUS MAMEPUANO8» OTHOCUTCS K YUCITY
JUCHHIUTIH 0053aTENFHOM YaCTHH NAaeT CTyAeHTaM 3HAHHUS OCOBPEMEHHBIX METO/aX HCCIENOBaHUS MakKpo-,
MUKpPO W TOHKOW CTPYKTYPBl MaTepHajoOB, aKTyalbHBIX METOAMKAX CTPYKTYPHOT'O aHajW3a MaTepHalioB C
MPUMEHEHUEM DPEHTTeHOrpa(uu 1 AIEKTPOHHONH MUKPOCKOITHH.

Kypc «Jugpaxyuonnvie memoowvr ucciedoganusi mamepuanog» OCHOBBIBACTCS Ha 3HAHMSX, MMONYYCHHBIX W3
KypcoB: «®Pusmuka», «Heopranuueckas u opraHuyeckas XuMus», «Bpiciias MmatemaTukay, «Teopus cTpoeHus
MaTepuaioB» 3HaHHWE Kypca «/Judpakyuonnvie memoobl UCCIe008AHUL MAMEPUAIos» HEOOXOIUMO I
OBJIQJICHHUS TAKUMHU JUCHHMIUIMHAMH, Kak «HaHomarepuanbl»y, «CreluaibHble TJIABbl MaTEPUATOBEICHUS,
KpOMe TOr0, CBEICHWS, M3NlaraeMble B Kypce «/Ju@paxyuonnvlie Memoovl UCCIed08aHus Mamepuaios,
HEOOXOJIMMBI JUTsl BHITOTHEHUS CTYICHTAMU BBIMTYCKHOM KBaTM(QHUKAIIMOHHON paOOTEHI.

3.IlepeyeHn MIAHUPYeMbIX Pe3yJIbTATOB 00yYeHHs 1O JMCHHUILIMHE (MOAYJII0), COOTHECEHHbIE C
IJIAHUPYEMBbIMH pe3y/JIbTaTaMH 0CBOCHHS 00pa30BaTeJbHON NPOrpaMMbl.

B pesynbpTaTe OCBOCHUS AMCHUILIMHBI (MOAYJs) y oOydaronmxcss GOpMUPYIOTCS CIEAYIONE KOMIETSHIINA U
JOJDKHBI OBITH JOCTHTHYTHI CIEMYIOIINE PE3yIbTAaThl 00y4YeHHsI Kak 3Tan (OPMHPOBAHHS COOTBETCTBYIOIIUX
KOMITETEHIIUN:



B pe3yabTare ocBoeHH s

HU3MEPEHHS U HAOJIOICHUS
B cepe
npodeccruoHanTbHON
JIeSITeIbHOCTH,
00pabaTeIBaTh U
MIPECTABIIATh
JKCIIEPUMEHTAIILHBIE
JTAHHBIC

o0pa3oBaTeJIbHO
Kon Ilepeyens NIaHNpPyeMBbIX pe3yJIbTATOB 00y4eHHUS
NPorpaMmabl
KOMIIETEHIINH o o JTMCIUIIJINHE
odyualouiuiics 10/KeH
00JaaxaTb
YK-1 CIIOCOOHOCTBIO NVYK-1.1. Ananusupyer 3anady, BbLACHAS €€

OCYIIECTBIISTH [IOUCK, 0a30BbIE€ COCTABIISAIOLINE

KPUTHICCKIUH aHaIN3 1 NYK-1.2. OcymecTBiseT NOUCK, KPUTUIECKU

cuHTes HHopmaty, OLICHMBAET, 0000IIAET, CHCTEMATU3UPYET U

TPUMCHATB CHCTCMHBIH panxupyeT uHbopMalnio, TpeOyeMytro s

TIOAX O/ ISl PEIIEHUSI o
pelIeHHsl TOCTaBJIEHHOM 3a/1auu

IIOCTAaBJICHHBIX 3a1a4
NYK-1.3. PaccmarpuBaet u nmpejyiaraet
palnroHaIbHbIE BApUAHTHI PEIICHUS
MIOCTABJIEHHOM 3a/1a4M, UCIIOJIb3YS] CHCTEMHBIN
MOIXO, KPUTHUECKH OIIEHUBAET MX
JOCTOMHCTBA U HEAOCTATKU

OIIK-4 cnioco6HOCTEIO IpoBomTh | MOTTK-4.1. 3Haet ycTpoiicTBO mprubOpoB,

000pY/IOBaHUS U METOTUKU TIPOBEICHHS
M3MEPEHHI 1 HaOmoeHuH B cepe
npodeccuoHalbHON e TEeNbHOCTH
NOIIK-4.2. YMeeT npoBOIUTh U3MEPEHUS U
HaOmoaeHus B chepe mpodecCHOHATbHON
JeSITETLHOCTH, 00pabaThIBaTh U MPEACTABIATh
JKCIIEPUMEHTAJIbHbIE JaHHbIE

NOIIK-4.3. UmeeT HaBBIKU MTPOBEIACHUS
WU3MEPECHHI 1 HaOMoeHuH B cepe
poeCCHOHATBHOU JEATEIBHOCTH, 00pabOTKH
U IIPEJICTABJICHUS IKCIEPUMEHTAIbHBIX
TAHHBIX

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

(u3 Hrx 90 gacoB — camocTosTenbHAs padoTa CTY/IEHTOB).

Paznensl AuCHUIIIMHBI H3y4YalOTCs Ha TPETheM Kypce BIIITOMCEMECTPE.

IsaTeiii cemecTp: nekuur— 1 gac B Hepento (18 daco), mabopatopHbie padoTel — 1 wac B Henemto (18 wacos),

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

CrpykTypa ¥ colepkaHue AMCLHUILIMHBI «Jugpakyuonusvie Memoovl UcCIe008aHUs MAMEPUALOs)» TIO

CpOKaM U BHJIaM paboThl n3I0KeHs! B [Ipunoxenun A

4. CTpyKTypa H cofep:kaHHe TUCHHUIIMHBI.

Conep:xkanue pa3iesioB IHCHHUILIMHBIL.




Tema 1. Beeoenue. IlIpeomem kypca. Ponv ougppaxyuonnvlx menmooos ananuza Mamepuanos 6
coepemennom memaniogedenuu. IIpodieMbl MaTepranoBeCHHUS, CBA3aHHBIC C U3yYEHUEM aTOMHO-
KpHCTAINUECKOro cTpoeHusi. CBs3b peHTreHorpadun, HeWTpoHOrpaduu 1 JIEKTPOHOrpaduu cO CTPYKTYpHOU
Kpuctamorpagueil 1 GU3NKOH TBEPAOTO Tema.

TpeboBanus TeXHUKK 0E30MACHOCTH MPU PEHTTEHOBCKUX HCCeqoBaHusIX. KOHTpomb KauecTBa AeTajei.

Tema2. Quzuka penmeeHoecKux ayueil.

CBoiicTBa peHTT€HOBCKUX JTy4eil. OCHOBHBIE 3aKOHOMEPHOCTH CIUIOITHOT'O U XapaKTEPUCTUUECKUX CIICKTPOB.
SBneHus1, COMpOBOXKAAIOIINE MPOXOXKICHUE PEHTTEHOBCKUX JIydel uepe3 BemecTBo. [loriomenue
PEHTIeHOBCKUX J1yuel. BTopuuHOE XapakTepucTHYeCKOoe n3nydeHne. MeTopl perucTpainy MPOHUKAOIUX
m3nydeHuii. OCHOBHBIE PUHITUIIBI PEHTTEHOCTICKTPAIBHOTO aHAJIN3a BEIIECTBRA.

Tema 3. Ocnoenvie ypaguenus ougpaxyuu peHm2eHo6CKUX ay4eil U XapaKmepucmuKu Menoooe
CMPYKmYPHOZ0 aHAaIu3a.

OcHOBHBIE ypaBHEHUs UPPAKIUN PEHTIEHOBCKUX Jy4eil. THTepdepeHIus peHTTeHOBCKHIX JIyUeH,
paccesiHHBIX TpeXMepHO# pemierkoi. Y paBHeHue Bynbda-bperra. Cdepa otpaxkenus. Y cioBus oTpakeHHsI
PEHTI€HOBCKUX JIyded. XapaKTEpUCTUKA OCHOBHBIX METOJ OB PEHTIEHOCTPYKTYPHOI'O aHAJIN3a C
UCTIONIb30BaHKUEM IpecTaBIeHHus 00 00paTHOM pemérke: - MeroA Jlays, - MeTox Bpallaroerocs Kpucraunia; -
METOJ TIOJIMKPUCTAIIIOB.

Tema 4. Memoowvl penmzenocmpykmypHoz2o ananusa.

Meroa nonuKpucTayuIoB. THITEI CheMOK U 00BEKT nccienoBanus. Beioop nnydeHnuns u pexunma cheMku. Pacuer
peHTresorpamMm. UHTEHCHMBHOCTD JIMHUNA. MHIUIIMpOBaHHE PEHTTEHOTPAMM OT BEUIECTBA C KyOUIeCcKOn
CHHTOHUeW. PenTrenoBckas nudpakromerpus. VizMepeHue HHTEHCHBHOCTH. MeTO T HElTOIBUKHOTO
MoOHOKpucTasuia. OnpeneneHue CMMMETPUN U OPUEHTUPOBKY KPUCTaLIA.

Tema S. Ilpumenenue penmzenocmpyKmyprnozo ananusa K uccle006aHuIo Memaiios u Cniagos.
[Mpernu3noHHOE OnpeneneHue nepruoia KpUCTATMUECKOH peneTk. PeHTreHorpaduaeckoe uecieaoBaHue
TBEPIBbIX PACTBOPOB U OMpEAETICHIE TPAHUIBI PACTBOPUMOCTH. AHANN3 HanpshkeHni. Onpenenenne BeTnIuHbI
MUKpoepOopMannuii KpUCTATUTUIECKON PEIIETKH MO YITHUPEHUIO0 HHTEp PepEHIIMOHHBIX THHUH. OnperneneHue
pa3mMepa yacrtuil (obsacTeli korepeHTHoro paccesuus - OKP). KauecTBeHHBIH M KOIMHYECTBEHHBIM aHAIN3
(ha30BOro cocTaBa CIUIaBOB. AHAIN3 KApOHUHBIX M HHTEPMETAIUTUIHBIX (a3 B cruiaBaX. M3ydeHre mpoieccos,
TIPOUCXOIAIINX TIPH TePMHUIECKO 00paboTKe cIiaBoB. PenTreHorpadudecknii anamm3 3akaJeHHON CTaIH.
Onpenenenre conep>KaHus yriiepoaa B MApTEHCUTE U KOTMYECTBAa OCTATOYHOTO aycTeHnTa. Pacmaa MapTeHcHTa
TIpH OTITyCKe cTaiu. VccinenoBanre mpenMyIeCTBEHHBIX OPHEHTHPOBOK (TEKCTYP)

Tema 6. Inexmponno-muKpockonuueckue Memoosl Uccie006aHUs MEMAIN06 U CRIAGOE.

PactpoBas snekTpoHHasi MUKPOCKOIHS. 3a/1auy, peliaeMble METO0OM PAaCTPOBON JIEKTPOHHOH MUKPOCKOIIHH.
dopmMupoBaHKE KOHTPACTa B pACTPOBOM 3JIEKTPOHHOM MHUKPOCKOIE. BO3MOKHOCTH 1 OTrpaHMYEHUSI METOAA.
[IpocBeunBaromas snekTpoHHas Mukpockomnus (IIOM) B merammoBenennu. OnTudeckas cxeMa dJIEKTPOHHOTO
MUKpockona. Pexxumel Mukponudpakiuuu u u3oopaxkenns. Meron ¢onsr. MHTepnperanus u aHaau3
3JEKTPOHHO-MUKPOCKOIMYECKHX M300pakeHHH. TeMHONoNbHbIE U CBETJIONONIbHBIE N300paxeHus. Pacuer
3JIEKTPOHOTPAMM IOJIMKPHCTAIIIMYECKOTO BEIIECTBA. AHAIN3 TOYEYHOH 3JIEKTPOHOIPaMMBbI. DJIEKTPOHHO -
ONTHYECKHUM aHAJIN3 TUCIOKALIMOHHOM CTpYKTYyphl. OnpeaeneHue MIOTHOCTH TUuciaoKauil. F3ydenue rpanun
3epeH MeTogoM IIOM. TlpsaMoe pa3penieHne KpUCTAIUIMYECKON PEMIETKH.

5. O0pa3oBaTe/ibHbIC TEXHOJIOTHH.

Meronuka mnpenojaBaHus IUCLHUIUIMHBL  «/Judpakyuonnvie mMemoosvl UCCIe008AHUL MAMEPUANO8) W
peanu3anys KOMIETEHTHOCTHOIO  IOAXOJa B M3JIOKEHWHM M BOCHPHUSATHM MaTepHajga MpeayCcMaTpHUBacT
UCTOJIb30BaHME CIETYIOINX aKTHBHBIX M WHTEPAKTHBHBIX ()OPM MPOBEACHUS TPYMIIOBBIX, HHIUBHUIyaIbHBIX,
ayIMTOPHBIX 3aHSATHH B COYETAaHWH C BHEAYAUTOPHOM paboToil ¢ wnenblo (OPMHUPOBAHHMS U Pa3BUTHUS
npodecCHOHANBHBIX HABBIKOB 00y4aroImuXcs:



- JICKIIWH;
- 1TabOpaTopHBIC PabOTHI B MAJIBIX rpynnax (2 — 3 yenmoBeka);

- BHEAYAUTOPHAS CaMOCTOSITENbHAs TIOATOTOBKA K JIa00paTOpHBIM paboTaM;

- KOHCYJIbTAIlMK TpernoaaBatens mo ceti VHTepHer B pexxume on- wiu Off-line;

- BXOJHOM KOHTPOJIb TOTOBHOCTH CTY/IEHTA K JabopaTopHBIM paboram;

MMOATrO0TOBKA KaXXAbIM CTYJACHTOM B TCUCHHUEC CEMCCTPA OAHOTO OOKIaga C Hpe?:CHTaHI/IeI\/'I;

- BBICTYIIJICHUE KaXKAOTO CTY/ICHTA C IOKJIaJ0M B (OpMe MPE3CHTAIIMN C UCTIOJIb30BAHUEM JIETIOBBIX WD,
JUCKYCCHUIL;

- 3amuTa JJabopaTOpHBIX paboT C NCIIONB30BaHUEM JIENTOBBIX UTP, Keiic-3a1au
— OpraHM3aIUs U MPOBEICHUE TEKYIIero KOHTPOIIS 3HAaHUW CTY/IEHTOB B ()OpME KOHTPOJIBHBIX PaboT

VYaenbHbId BeC 3aHITHH, MPOBOJAMMBIX B WHTEPAKTUBHBIX (oOpMax, ONpEAeNeH TIaBHOH IIENbIO
00pa3oBaTeNbHON TPOrpamMMbl, OCOOEHHOCTHIO KOHTHMHTEHTa OOYYarOMIMXCS M COAEpPKaHWEM TUCIUILTHHBI
«MeTo/1bl CTPYKTYPHOT'O aHaJIM3a» U B 1I€JI0M 110 JUCLHUIUIMHE cocTaBisgeT 50% ayquTOpPHBIX 3aHSATHH.

OIIeHO‘lHLIe CpeaACTBA IJIA TEKYLIEro KOHTPOJA YCIIEBAEMOCTH, HpOMe)KyTO'—[HOﬁ aTTeCTallu| 10 UTOramM
O0CBOCHUS TUCHUIIJINHBI U y‘leﬁHO-MeTOZ[H‘leCKOG o0ecrneyeHre CaMOCTOSTEIbLHOM paﬁOTbl CTYACHTOB.

B mporecce o0ydeHHsT MCHONB3YIOTCS CIEAYIONME OIEHOYHBbIe (HOPMBI CaMOCTOSTEIBHOW pPabOTHI
CTYIEHTOB, OI[EHOYHBIE CPE/ICTBA TEKYIIETO KOHTPOIIS yCIIEBAEMOCTH U MPOMEXKYTOYHBIX aTTECTAIIHA:

- TOATOTOBKA K BBHITOJHEHHIO JJAOOPATOPHBIX Pa0OT M UX 3allUTa.

- moKiIaj 1mo Teme: «MeTomuKu TUPaKIMOHHBIX METOOB MCCIICNOBAHUS MATEPHAIOBY (MHINBUIYATBLHO IS
Ka)XJI0ro 00y4aroIerocs);

- MOJITOTOBKA W BHICTYIUICHHE HA ayJUTOPHOM 3aHSTHH C MPE3CHTAllMed  00CYXIeHHEeM Ha TeMy « MeTOIuKH
T PaKIMOHHBIX METOJIOB HCCIIEIOBAHNS MaTEPHANIOB)» (MHAUBHUIYAIHHO U KaXKI0TO 00yJaroIerocs);

1 KOHTpOJIS yCIIeBaeMOCTH M Ka4eCTBa OCBOCHUS AUCIHUTIIIMHBI HACTOAIIEH MTPOrpaMMOn
MIPEeTyCMOTPEHBI CIEAYIONINE BHIbI KOHTPOIIS:

- KOHTPOITb TEKYIIEH YCIeBaeMOCTH (TEKYIIi KOHTPOJb);
- IPOMEKYTOYHAS ATTECTAIIHSL

6.1. Opranusanusi ¥ NOPSAJIOK NPOBeJEHUsI TEKYIIEr0o KOHTPOJIS.

B pesynpTare ocBOCHUS TUCUUIUIMHBL (POPMUPYIOTCS CIEAYIOLIE KOMIIETCHIIUH:

Kon B pe3yiabTarte ocBoeHus1 00pa3oBaTebHON NPOrpaMmMbl 00y4aroLIuiicst
KOMIIeTeHIMH J0JIZKeH 00,1a1aTh
YK-1 CIOCOOHOCTBIO OCYLIECTBIIATH OMCK, KPUTHYECKUH aHANIN3 U CUHTE3 WHPOPMAIUH,




OpUMCHATH CHCTEMHBIM moAxoa Jid pelICHU IMMOCTABJICHHBIX 3aJ1a4

OIIK-4 CIOCOOHOCTBIO IPOBOANTH U3MEPEHUS U HabroneHus B cdepe npodeccrnoHanbHON
JeATeIbHOCTH, 00pabaThiBaTh M MPEACTABIIATH SKCIIEPUMEHTAIbHbBIC TaHHBIE

B mporecce ocBoeHUst 00pa3oBaTENBLHONW MPOrpaMMbl JaHHBIC KOMIICTCHIIMH, B TOM 4YHCIE HX
OTJICNIbHBIC KOMIIOHEHTBI, (DOPMHUPYIOTCSI TIO3TAIMHO B XOJI¢ OCBOCHHMSI O0YYAFOIIUMUCS AUCHUIUIHH (MOJYJICH),
MPAKTHUK B COOTBETCTBUH C YUECOHBIM IJIAHOM M KaJICHJIapHBIM Ipa)uKoM yueOHOro mpolecca.

6.1.1. ®opmbI MpoBeAeHUST KOHTPOJIS.

Jiist mpoBeieH s TEKyIIero KOHTPOIIST IPUMEHSIOTCS CIeyIore (GOPMBL:, KOHMPOIbHble pabombl,
00Ka0bL ¢ 0053ameNbHOU npe3eHmayuell, 3auuma 1aoopamopHbix pabom.
O11eHOYHBIE CPECTBA TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U OCBOCHUS 00YUYaIOLIMMHUCS Pa3IeIOB TUCIUILTAHBI

BKJIIOYAalOT KOHTPOJIBHBIEC BOIPOCHI M 3aJaHUA [JIA KOHTPOJIBHBIX pa60T, TEMbI IOKJIAIOBC 00s13aTENbHON
npe3eHTalnen

Conepxanne GopM TEKYIIEro KOHTPOJIsS (TEM JOKIAalI0B, KOHTPOIBHBIX BOIPOCOB M 33/IaHUH ISl IPOBEACHUS
TEKYIIEr0 KOHTPOJS, SK3aMEHAIMOHHBIX OWJIETOB), W TOPAIOK WX MPUMEHEHHUS H3JIOKEHBI B NMPHIOKEHUH K
paboueit mporpamMmme «DOHT OIIEHOTHBIX CPEICTBY»

Ycnewino npowedwiumu mexkyujuiit KOHmpoab cuumaromcsa cnmyoeHmol:

- @binosHuguwiue U ogopmusuiue éce 6 nadbopamopuvix padomsl (nepeuenv IMux padom umeemcs 6
IHlpunoscenuu A K Hacmoawieli yueOHOI npozpamme); NO UMO2AM 6bINOJIHEHUA U OhopmieHue
1abopamopHbix pabom cnmyoeHm noJiyudem 3auem 3a Kaxdcoyr 1a0opamopuyio pabomy; ommemia ozaieme
npocmasensemca npenooasamesiem 8 ezo HcypHase;

- ycnewino Hanucaswiue 4 KonmpoiavHble padomul (npueedenvl 6 DoHOe OUEHOUHBIX CpeOCmE OaHHOI
paodoueii npozpammol) KOHMPOJIbHAA PAGOMA NUWIEMCA NO 6APUAHMAM, coOepicum 2 onpoca , 3auem no
KOHmMPONbHOI padome cmyoenm noJyuaem 6 ciyuae nPpAasujbHbIX OMEemos Ha 00a 6onpoca; OMMemKa o
3aueme npocmasaemca npenodasamenem 6 ezo HcypHae;

- noozomoeguguwiue 00K1A0 NO MmMemam, NPeoloHCEHHbBIM npenooagamenem (memvl 00KIA008 UMEIOMCA 6
npunoxycenuu «@DOHO OUYEHOUHBIX CPeOCmE)» U COOMEEMCHMEYIOWYI0 npesenmayuro. A maxice
eblcmynuguilie Ha CEMUHAPCKOM 3AHAMUU C 00K1A00M NO OAHHOIl meme.OmmemKa 0 6bINOJIHEHUN 0AHHO20
HYHKMA meKyuwieiammecmayuunpocmaegiiemcs npenooasamesem 6 €20 HcypHaie.

6.1.2. Onmucanne nokasareJsieil ¥ KpUTepHeB OLCHNBAHUS KOMIIETEHIIUI, GOopMHpYeMBbIX 110
UTOraM OCBOEHMS IUCUUILVIMHBI (MOAYJIsl), ONMCAHME KA OLeHUBAHHS.

ITokazaTenem OICHHUBAHUA KOMHeTeHLII/Iﬁ Ha Pa3jn4YHbIX JSTallax HuX (1)OpMI/IpOBaHI/I$I SBIIACTCA
JOCTHUKCHHUEC 06y‘laIOHIHMPIC}I IJIAaHUPYCMBIX PE3YJILTATOB 06yquI/1$1 IO JUCHUIIJIMHE (MO,Z[yJ'IIO).



YK-1

Cnocoben OCYIICCTBJIATH IOUCK, KpI/ITI/I'-ICCKI/Iﬁ aHaJIu3 1 CUHTE3 I/IH(bOpMaI_II/II/I, OpUMCHATH CHCTEMHBIM noaxoa ajisd
pelICHU: MMOCTAaBJICHHBIX 3a1a4

Kputepuu ouennBanus

IMoka3artenn
2 3 4 5
NYK-1.1. Oo6yuatommuiics Oo6yuatommuiicst OO6yuarommuiics Oo6yuarommuiics
AHanmu3upyet | ACMOHCTPUPYCT NOIHOC | neMOHCTPUPYET JEMOHCTPUPYET JIEMOHCTPUPYET
3aj1a4y, OTCYyTCTBHE WIH | HeronHOE COOTBETCTBHE | YACTHYHOE COOTBETCTBME | TIONHOE
BBIZCISIL  ee | HOAOCTATOTHOC CIIETYFOIIINX CIIEIYFOIINX COOTBETCTBUE
6asoBbIe COOTBETCTRNE  CHCAYIONIX 3HaHUI:aHAU3UPYET 3HaHUH:aHATU3UPYET CIeYIONINX
cocrapsrom | SHAHHI: aHAIN3UPYeT .
3aauy, BBLIENSS ee | 3a1ady, BBIIEISS €€ 3a/1a4y, BBIJIETISS €€ 3HAaHWI:aHATN3

ne 0a30BBIC COCTABJISIOIINE 0a3oBbIC 0a3oBBIC UpYeT 3a1auy,

cocrasisroue/lonyck | COCTaBJISIOIINE, BBIZICJISIA €C

ArOTCS 3HAYUTEIBHBIE 0a3oBBIC

OHJI/I6KI/I, MIPOABIIACTCA HO OOITYCKAaITCsA COCTAaBJIAIONINE

HE0CTaTOYHOCTh HE3HAYHTETbHbIE

3HAHUM, 1O PATY OIMOKHU, HETOYHOCTH,

HoKa3aTelne, 3aTpyJHEHHS TIPU

oOyJarormiics AHAJIMTUYECKHUX

UCIIBITHIBACT orepanusx.

3HAYUTETbHBIC

3aTpyIHEHHUS TIPU

OIEPUPOBAHHUU

3HAHHUSAMH [IPU UX

MepeHoce Ha HOBBIC

CHUTYaIHH.
NYK-1.2. OOGyuarommiicst He ymeeT win | OOydaronmics OGyuarommiics OGyuarommiics
Ocy1iiecTBiii€ | B HEIOCTATOYHOH CTEICHH JIEMOHCTPHUPYET JIEMOHCTPHPYET JIEMOHCTPHPYET
T IOMCK, OCYIIIECTBIAET ITOUCK, HEIOJIHOE COOTBETCTBUE | YACTUYHOE COOTBETCTBUE | ITOJHOE
KPUTHMECKH | kpyTHYECKH OLCHUBACT, CIEYIOLINX CHEIYIONINX YMEHHIA: COOTBETCTBHE
OLICHNBACT, 060611aerT, YMEHMI:OCYIIIECTBIISIET | OCYIIECTBISACT MOUCK, | CIEMYIOIINX
obobmaer, CHCTEMATH3UPYET U IIOUCK, KPUTUUYECKU KPUTUYECKHU YMCHHIA:
CHUCTEMAaTHU3H
pyer u pamxkupyer nHpopMarmio, | OLUCHUBACT, olleHuBaeT, 00001aer, | OCYLICCTBIIACT
PaHKUPYeT TpeGyeMyIO sl peICHHS 0000mIaer, CUCTEeMaTU3UPYET U ITOHCK,
MH(OPMAIIHIO | MOCTABJACHHOM 3a1a4u CHCTEMATU3UPYET U paHmxupyeT KpUTHHCCKH
, Tpedyemyto paHXUpyeT uH(pOpMAaIIHIO, OLICHNBACT,
JULSL pEILICHUS MH(OPMAIIHUIO, TpebyeMyIo s o0o0miaer,
TIOCTAB/IEHHO TpebyeMyIo s perIeHHs CHUCTEMAaTU3UP
1 3ajadu peleHus IIOCTABJIEHHOI 3agaun | YT 1

MOCTaBJICHHOM PaHXUPYCT




3agauyn/lomyckatorcs

YMenus OCBOCHBI, HO

uH(pOpMaIuIo,

3HAYUTENbHBIC OIIUOKH, | AOIYCKAIOTCA TpeOyemyro
MIPOSIBIIAETCS HE3HAYUTCIIbHBIC IS peIHeHI/ISI
HEJIOCTaTOYHOCTh OIHI/I6KI/I, HETOYHOCTH, HOCTaBHeHHOﬁ
YMCHHI, TIO ALy 3aTpYHCHUA Tiph 3a0a4MICATEIND
MoKa3aTenen, AHATTUTAYECKUX HOCTH
o0yyaromnmics ornepanusx, NepeHoce
UCOBITHIBAET YMEHHUI Ha HOBBIE, CroGomHo
3HAYUTECIBHBIC HECTAaHAAPTHBIC onepupyer
3aTpyAHCHUS IpU CUTyalluu. NPHOOPETEHHBIM
OIIEPUPOBAHUH W yMeHHSMH,
YMEHHUSIMU IIPU UX MPHMEHSET HX B
TIIEPEHOCE HA HOBBIC CHTYaImAX
CUTYaIUH. TTOBBIIICHHOM
CIIO)KHOCTH.
NYK-1.3. O6yuarormuiics He O6yuarommuiics OO6yuarommuiics OOyuarommuiics
PaccmarpuBa | PacCMaTpUBAET U HE JaCTHYHO paccMaTpuBaeT u B TIOJTHOM
eT u npejjiaraeT paccMaTpuBacT u npeiaraer obbeme
npearaet palMoOHaIbHBIE BapUaHThl | IIPEIaracT parmoHaIbHBIC paccMaTpuBacT
PalMOHAIBHBI | PELICHHS TOCTABICHHOM panroHaIbHBIE BAPUAHTHI PELICHUS 1 IIpE/IIaracT
¢ BapMaHThI 3a/1a4¥, UCIIOJIb3YsI BAPUAHTHI pELICHUS MOCTaBJIEHHOM 3aaun, | PalMOHAJILHbIC
pelIeHus CHCTEMHBIH TIOAXO, OCTaBJICHHON VICTIOJIb3Ys CUCTEMHBIH | BAPUAHTBI
MOCTaBJIEHHO | KPUTUYCCKU OLECHUBACT UX | 3alaqH, UCIOJIb3Y MOJXO0M, KPUTHYECKH peHICHUA
i1 3amaum, JOCTOWHCTBA U CHUCTEMHBIH TOJIXOI, OIICHUBAET UX TOCTaBJICHHOH
HCIIOJIB3YSI HEJOCTaTK! KPUTHUYECKU JIOCTOMHCTBA U 3ajaud,
CUCTEMHBIH OIICHUBAET UX HEIOCTaTKH UCIIOJIB3YS
HOJIXOJ, JOCTOMHCTBA U CUCTEMHBIN
KPUTHYECKU HEJIOCTaTKU noaxon,
OLICHUBAET KX KPUTHICCKH
JIOCTOMHCTBA OILICHUBACT UX

1 HEOOCTAaTKH

JOCTOMHCTBA U
HEOOCTAaTKHU

OIIK-4. CriocobeH mpoBOIUTh H3MEPEHs B HAOM0JeHHs B chepe MpodecCHOHAEHON eI TENhHOCTH, 00pabaThBaTh U
MPEJICTABIIATh SKCIIEPUMEHTAIIbHBIC TAaHHBIS

— 3HATh:
YCTPOHCTBO
puodopoB,
000pyIOBaHUS
U METOJUKH
MIPOBENICHUAN3

OO6yuaromuiics

JIEMOHCTPUPYET HOIHOE

OTCYTCTBUC UJIHN
HCIOCTATOYHOC
COOTBETCTBHC

OO0yuaromuiics
JEMOHCTPUPYET HETIOJIHOE
COOTBETCTBHE CIIEYIOLINX
3HAHUU: yCTPOUCTBO
nprubopoB, 000PYAOBaHUS U
METOUKU

CJIENYIOINX 3HAHUMN:
YCTPOHCTBO MPUOOPOB,

OPpOBECACHUANUIMED CHHUI U

OO0y4aromuiics
JIEMOHCTPUPYET
YaCTHYHOE COOTBETCTBHUE
CIIETYFOIITIX
3HaHUI:yCTpOcTBONPHOO
pOB, 000pyIOBaHUS U
METOAUKU

OO0y4aromuiics
JIEMOHCTPUPYET
IIOJIHOE
COOTBETCTBUE
CIIETYOIIUX
3HaHWM:
YCTPOHCTBO

9




MEpeHUit 1 000pyI0BaHUS U HaOmoaeHui B chepe NPOBEICHUAN3MEPECHUI U | TPUOOPOB,
HAOIIOIeHNI B | METOAUKH npoeccuOoHATBLHOM HaOmoaeHui B chepe 000pyI0OBaHHS U
chepe MPOBEICHUAN3MEPCHUH | ESITETbHOCTH npodeccuoHATBHOM METOJUKH
npodeccronan u HaOmronenuii B chepe | JlomyckaroTcst 3HaUUTENbHBIC | IESITEIBHOCTH, NPOBE/ICHUAN3M
o HpO(beCCI/IOHaHI)HOI\/'I OHH/I6KI/I, MPOSABIISETCS HO OOITYCKArOTCs CpCHI/II‘/'I n
BHOI .
ACATCIBHOCTH HEIO0CTaTOYHOCTh 3HAHMUIA, 10 | HE3HAUUTEIIbHBIE HaOMmo/ICHHI B
EeITENLHOCTH g chepe
pALy TIOKa3aTenei, OIMOKY, HETOYHOCTH,

N npoeCCHOHAb
o0ydJaroluiicsi UCTIBITBIBaeT | 3aTPYIHCHUS NPU HOi
3HAYUTENbHBIC 3aTpyIHCHUA | AHATUTHYICCKUX JESATENBHOCTH,
Py ONIEPUPOBAHUHN orepanusix. CBOOOAHO
3HAHUSAMU IIPU UX IIEPEHOCE omepupyer
Ha HOBBIC CUTYaIlUH. IpUOOPETEHHBIM

1 3HAHUAMU.
— YMETh: Oo6yuaromuiics He Oo0yuatommuiicst Oobyuatommuiics Oobyuatomuiics
HPOBOIUTh YMEET WJIN B JIEMOHCTPHUPYET HETIOJIHOE JIEMOHCTPHPYET JIEMOHCTPHPYET
W3MepeHHs 1 HEIOCTATOYHON COOTBETCTBHE CIIE/YIOMIHX YaCTHYHOE COOTBETCTBUE | MOJHOE
CTCIICHU CHUHN IIPOBOAUTH CJIC, nux COOTBETCTBUC
HaOJIIOACHNS B M PoBoOZ AyFOI
YMECTIIPOBOANTD N3MCPCHUSA U HaGHIO)IeHI/ISI B YMCHUU TIPOBOJUTH CICAYIOIUX
cepe HA3MEPEHUs U chepe mpodeccuoHanbHON HU3MEPEHUS U YMEHUI:
npohecCHOHAN | yagmonenns B cepe JEATETBHOCTH, HabmoneHus B cdepe POBOIHTH
bHOMU npodeccruoHanTbHOM 00pabaTeIBaTh U podeCCHOHATBHON W3MEpEHUs U
JEATENLHOCTH, | AEITEeIbHOCTH, HPEICTaBIIATH JIeITEIIbHOCTH, HaOMIO/ICHHS B
oGpaGarsiBaTs | 00pabaTHIBATE I JKCIEpUMEHTAJIbHBIC JaHHbIE | 00pabaThIBaTh U chepe
- MIPEICTABIIATh JlonyckaroTcs 3HAaYHTENBHBIE | MPEACTABIAT npodeccruoHab
upencragprs | JXCTCPHMCHTATIBHELE OIIMOKY, TIPOSIBIISIETCS JKCIIEPUMEHTAIILHBIE HOU
p JTAHHBIC HEJIOCTATOYHOCTh YMCHUIA, JIAHHBIC JIeSTEIILHOCTH,
OKCIICpUMCHTA 10 psi/ly TOKa3aTenei, VMeHHs 0CBOEHEI, HO 06pabaThIBaTh 1
JIbHBIC IAHHBIC 00y4arOUIMHCS HCTIBITHIBAET | JOMyCKAKOTCS MPEICTABIIATh
3HAYUTENBHBIC 3ATPYIHEHHS | yesHAUMTEIBHBIC IKCTIEPUMEHTAJTb

TP OTIEPUPOBAHUH
YMEHUSMH TIPH UX MepeHoce
Ha HOBBIE CUTYaIlNH.

OIIIMOKH, HETOYHOCTH,
3aTpyIHEHHS IIPU
AHAIIMTHYIECKUX
oTrepanmsx, mepeHoce
YMEHUI Ha HOBBIE,
HeCTaHJaPTHEIE
CUTYaIUH.

HBIC TaHHBIC

CB00OIHO
orepupyer
MPHOOPETEHHBIM
1 yMEHUSIMH,
MIPUMEHSET UX B
CUTYAITUSIX
ITOBBIIIICHHOM
CJIO’KHOCTH.
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— UMETh
HABBIKH:
MPOBEICHHS
HU3MEPEHUN U
HaOJIIOJICHHI B
chepe
npodheccroHa
bHOMU
JIeITeTbHOCTH,
00paboTKH U
MPEACTaBICHH
A
9KCIIEPUMEHTA
JIBHBIX

JTAHHBIX

OOyuaromuiics He
BJIaJIeeT WK B
HEJIOCTATOYHOU
CTETeHH
BJIa/ICCTHABBIKAMHUIIPOB
€JICHUS U3MEPEHUN U
HaOIoIeHHi B cepe
npoheccroHaIbHON
JIeATEbHOCTH,
00paboTKH U
MpeACTaBICHUS
OKCIIEPUMEHTAJIbHBIX
JAaHHBIX

OO0yuarormuiics Biaueer
HABBIKAMH ITPOBEIICHUS
U3MEpCHU 1 HaOMFOICHUH B
cdepe npodeccruoHaNbHOMI
JIeSITeTLHOCTH, 00Pa0OTKU U
MIPECTaBIICHUS
3KCIIEPUMEHTAIBHBIX
JAHHBIX, JOMYCKAIOTCS
3HAYHUTEIbHBIE OIINOKH,
MIPOSIBJISCTCS
HEIOCTaTOYHOCTD BJIAJCHUS
HABBIKAMH 10 Py
nokazareneit, O0yuaromuics
UCIBITHIBACT 3HAYUTEIIbHBIC
3aTpyHCHUS MTPU
MPUMEHEHUH HABbIKOB B
HOBBIX CUTYaIIUsX.

OO0y4aromuics 4aCTHIHO
BJIAJICET METOAUKAMU
3JIEKTPOHHO-
MUKPOCKOIUYECKUX U
pEeHTreHOrpahuIECKIX
HCCIICIOBAHUMN, HABBIKU
OCBOCHEI, HO
JTOTTYCKAIOTCS
HE3HAYUTEIbHBIC
OIMMOKHU, HETOYHOCTH,
3aTpyAHEHUS MIPU
AHATTUTHYECKUX
orepanusx, mepeHoce
YMEHHUI Ha HOBBIE,
HeCTaHJapTHEIE
CUTYaINH.

OO0yuaromuiics
B ITOJIHOM
o0beMe BaazeeT
HaBBIKAMH
MPOBEICHHUS
U3MEpPEHUN U
HaOII0CHNI B
chepe
npodeCCHOHAb
HOM
JEATEIbHOCTH,
00paboTKH U
MPEICTABIIEHHS
JKCIIEPUMEHTAJIb
HBIX JaHHBIX,
CBOOOIHO
NIPUMEHSIET
MOTyYEHHBIE
HAaBBIKU B
CI/ITyaHI/IHX
MTOBBIIIICHHOM
CIIOKHOCTH.
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IIIxane! olleHMBaHUS PE3YyJILTAaTOB HpOMC)KyTO‘IHOfI aTTeCTalli U X OIIMCAaHUC:
(Dopma npoxneofcymounoﬁ ammecmauuu. IK3admeH.

K npomesxcymounot ammecmayuu cmyOoeHmvl OO0JNCHbL — GbINOJHUMb 6Ce 6U0bl YYeOHOU pabomul,
npedycmompentvle pabouei npocpammoi no oucyuniune «Ju@pakyuonnvie mMemoovl UCCIe008aHUS
MAmepuanos» -yCnewtHo RPOULIU NPOMENCYMOUHbBI KOHMPOAb (CM. @bluie): VYCHeuHo HAnucau
KOHMPOIbHbIE PAOOMbL, GLINOIHULU U 3AUUMUTU 1AO0OPATHOPHbLE U NPAKMUYECKUepabomyl, ROO20MOBUNU
O00KIIA0 U NPE3ECHMAYUIO, BLICIYRULU C OOKIAOOM.

™

[MpomexyTounas artecTanus oOydalomIMXcS B (oOpMe 5K3aMeHa MPOBOAUTCA IO Oujeram
¢dopMe yCcTHOTroO SKk3aMeHa. Bompockl kK dK3aMeHy M IpUMeEp 9K3aMEHAIMOHHOrO OWiieTa MpHBEIECHBI

™

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

mo temaM 1-4, BTopoil mo Temam 5-6. Ha monroroBky orBomutcs He Ooiee 40 muHyT. OTBET B YCTHOM
dopme.

OrneHka CTeleHH JOCTIKEHHS OOyJarolMMHCS IUIaHUPYEMBIX pe3yJabTaToB OOy4YEHHUs 110
JUCLUIIIMHE IPOBOAUTCS MPENOJAaBaTENIEM, BEIYIIUM 3aHATHS 10 JUCUUIUIMHE METOJOM 3KCIEPTHOU
ouneHku. Ilo uToram mpoOMEXYTOYHOH aTTECTALMHU IO JUCUUIUIMHE BBICTABIISIETCS OLIEHKA «OTIIMYHOM,
«XOPOILIOY», KyIOBIETBOPUTENBHO)» WM «HEYIOBIETBOPUTEIBHOY.

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)OCHOBHAaf JuTepaTypa

1.l'openux C.C, CkakoB F0.A., PactopryeB JI.H.. Pentrenorpadguueckuii u 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 FO.I'. MeToap!l CTPYKTYpHOTO aHAIM3a MaTEPHAIIOB U KOHTPOJIb
kauectBa netanei. Y. 2: [IpocBeumBaromas 2JIEKTPOHHAS MHUKPOCKOIHS METOJ. YKa3aHHsS K
BBITIOJTHEHUIO TIpakT. 3aganuid 32-10. / coct. - M.: MI'MY, 2013

3.¥YT1eBckuii JIL.M. /ludpakurionHas 371eKTpOHHAS MHUKPOCKOMHs B MeTayUIOBeACHHH. MOCKBa,
«Metamnyprus». 1973. 583c.

B) IPOrpaMMHOe o0ecrieyeHre 1 HHTEPHET-pecypehbl:
[IporpamMMHoOe obecrieueHne He IPEAYCMOTPEHO.
[one3nble yueOHO-MeTOAMYECKUE U HHPOPMALIIOHHBIE MaTepUabl IPEACTABICHBl HA CalTax:
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 5006muxporsepaomeps! [IMT-3M nynsl bpunens. ;
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 M HAYYHOU JINTEPaTypOu, HarJIsqHbIC TOCOOUS
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 peKOMEHIAUMHU AJIsl CAMOCTOATEIbHOH paboThI CTYAEHTOB

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.

Bonpocwt 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 Bo3HMKaeT peHTI€HOBCKOE U3TyyeHue?

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. [lemoHCTpaius ciaioB JJOKHA COIPOBOXKIATHCS
OTCTYIUICHUAMU OT PEKUMa ACMOHCTpAllUU W INOACHCHUAMMU JICKTOpA. 3Ha‘-II/ITCJH>HyIO qacCTb CHaﬁI{OB
JIOJDKHBI 3aHMMaTh WUTIOCTpAllMU. B mporiecce U3M0OXKEHUs Marepuajia Takoil JISKIMH HEeO0O0XOIMMO
AKICHTUPOBAaTh BHUMAHUC CHyHIaTCHCﬁ Ha KIIFOYCBBIX ITOHATHUAX €€ 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 KITIOYEBHIX MOHATHNA. OJTHOBPEMEHHO CIIEAYET JaBaTh CTYyIEHTaM 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
JAHHOW paboTe, UM IpeIaraeTcsl BEIIOJHUTD 3alaHue FUIH MPE3CHTAIIUIO 110 TPoiaeHHON 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 HMPAKTHISCKUM paboTaM PEKOMEHIYETCs BBIIOIHATH C UCIOIb30BAHHEM
MIPOTPaMMHOTO 00ECTICUEHHNS, UMEIOIIErocs Ha Kadenpe

MNPUJIOKEHMUSI k paGoueii mporpaMmme
A. CtpyKTypa u coaepaHue TUCIUILTAHEL.

b. ®oHp o11eHOYHBIX CPENCTB.
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lpunoxceHue A

CTpykTypa U coaep:kaHue JMCUUILIMHBI «/{M(ppakiiMOHHBIE METOABI HCCJIEIOBAHUS MATEPUAJIOB» 110 HANIPABJICHHUIO

nmoATrOTOBKH

22.03.01 «MaTtepuasioBeieHHe M TEXHOJOTMH MATEPHUATIOB)»

(0axkanaBp)

Buasbi yueOHoil padoThl,

BKJIIOYasi CAMOCTOAATEJIbHYIO Buapl camocTosiTeIbHON PadoThI Dopmbl
o | .3 arrecTta
Paznen § 5 5 padoTy CTYIeHTOB, CTY/IEHTOB M
= |T &
5]
o |E 3 U TPYJO0EMKOCTh B yacax
n/n
I/C | Jlag | CPC KCP | KP. | KIL. | PI'P | Pedepar | Kip | 9| 3
IlsaTbiii cemecTp
IIsaTbiii cemecTp
Beeoenue. IIpeomem Kypca.
.Ocnosnble ougpaxyuonnvle Memoonl
1.1 | uccneoosanusn cmpykmypul 5
mamepuanos. CpaBHUTEIbHAS
XapaKTEpPUCTUKA METOAOB
CTPYKTYPHOI'O aHaJu3a.
1.2 | Cemunapcroe 5 2 4
3aHAMUe AHATN3BO3MOXHOCTEHCBETOBO
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A U DIEKTPOHHOU MHKPOCKOIIHUU.
IIpeumyiectea U HENOCTATKH METOHA
peHTreHorpaduu

1.3

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

14

Du3uxka peHmzeH06CKUX ayueil.
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«Omnpenenenne
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«Onpenenenue
OPHMEHTHPOBKH KPHCTAIIA IO

TP PaKIOHHBIM KapTHHAM
(Tpomomkenue)

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

Jlabopamopras paboma «OnpeneneHue
TUTOTHOCTH JTUCIIOKAITUH 110
AJIEKTPOHHO-MHUKPOCKOITHYECKIM

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 DITEKTPOHOIPAMMBI».

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«OnipenencHne
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

24



IIpunoxenue b
MUHUCTEPCTBO HAYKH U BBICIIIEI'O OBPA30OBAHM S POCCUICKON ®EJIEPALINN
denepanbHOe roCy1apCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUPEKIEHHE BBICIIET0 00pa30BaHUs

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

OII (npoduns): «IlepcrnekTuBHBIE MaTepUaIbl B MHHOBALIUOHHOW TEXHUKEY

Kadenpa: Marepuanosenenue

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

OOH/I OUEHOYHLIX CPEACTB

IO YYEFHOW JUCIUITIJIMHE
Jugppaxyuonnvie memoowt ucciedoosanus Mmamepuanos

Cocrasg: 1. [TaciopT ¢oHIa OIIEHOYHBIX CPEICTB
2. OmnrcaHue OIEeHOYHBIX CPEACTB:
DK3aMeHaIMOHHBIE BOIIPOCHI
TeMbl KOJUIOKBUYMOB
TeMmbl 10KIa10B
IlepedeHs mabopaTOpHBIX paboT
IlepevyeHb KOHTPOJIBHBIX paboOT
HemoBas (posieBas) urpa
Keiic-3amaun
Kpyrastit cron (muckyccus)

CocraBurenab: goueHnt T.FHO.CkakoBa

Mocksa, 2022 rog,
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NMOKA3ATENb YPOBHA COOPMUPOBAHHOCTU KOMMNETEHLNIA

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
IIpodeccuoHabHble KOMIIETCHLUM:

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

NYK-1.1. AHanuzupyer,
3agady, BBIICNSAS €€ 0a30BbI¢
COCTaBJISIOIINE

NYK-1.2. OcymecTBisiet
MOVCK, KpUTUYECKH OLICHUBAET,
00001112€eT, CHCTEMAaTU3UPYET U
pamKupyeT HHPOPMALIHIO,
TpedyeMyIo JUIsl PEeIICHUS
[TOCTaBJICHHOM 3aJ1a4H
NYK-1.3. PaccmarpuBaet u
MpeyiaraeT paluoHatbHbIE
BapHAHTHI PEIICHUS
MOCTaBIICHHOM 3aJ]auH,
MCTIOJb3Ysl CHCTEMHBIN TIOIXO/I,
KPUTHYECKH OIICHUBAET UX
TTOCTOWHCTBA U HEJIOCTATKU

JICKIIMS,
CaMOCTOSATENbHAs
pabora,
CEMUHAPCKHUE3aHATH
s1, TabopaTtopHas
paboTta

vO,
/M,

K/P,

ba3oBblil ypoBeHb

-crroco0eH OCYIICCTBJIATH IMTOUCK, KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 U CUHTEC3
I/IH(I)OpMaLII/II/I, MNPUMCHSAITDH CHCTEMHBIN MoAXO0A I pCIICHUs
MMOCTABJICHHBIX 3a1a4BCTAaHAAPTHBIX y‘l€6HBIX CUTyaluAax
IloBbIlIEHH DI YPOBEHD

- cnocoOeH OCYIICCTBJIATH IIOUCK, KpI/ITI/IquKI/Iﬁ aHaJIu3 U CUHTEC3
H(OpMAIUK, TPUMEHSITh CHCTEMHBIN TIOIXOT JIJIsl PEIICHHSI
[MOCTaBJICHHBIX 331a4BIPO(ECCHOHATBHON TPAKTHYSCKON JACATEIBHOCTH
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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
MPOBEACHUSAN3MEPCHUI 1
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

OKCIICPUMEHTAJIBHBIX JaHHBIX

JICKIIMS,
CaMOCTOSATENbHAs
pabora
nabopatopHast
paboTta

YO,
/M,

K/P,

ba30BbIil ypOBEHb:

CIIOCOOCH MPOBOUTH U3MEPEHUs ¥ HAaOMOIeHus B chepe
npohecCHOHaIbHON AEITENbHOCTH, 00pabaThIBATh U MPECTABIATD
PKCIIEpUMEHTAJIbHbIE JaHHBIE B IIPOLECCE BBIIIOJIHEHUS

mabopaTOPHBIX paboT

IloBbIlIEHHBI YPOBEHb:

CrocOOCH  MpoBOAWTH  W3MEpeHHs ©  HaOmiomeHuss B cdepe
npodecCHOHANBHONW — JICITENBHOCTH, O00pabaThiBaTh W MPEACTABIATH
DKCIIEPUMEHTAJIbHBIE JaHHBIEB MPOEKTHOMN IEeATECIBHOCTH,

BITPOQeCCHOHAILHON MPAKTHYECKOH JIeITENbHOCTH
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Tabnuma 3 [Macnopr ®OC no auctumube "AndpakiHOHHbIE METOABI UCCIET0BAHNS MATEPHAIOB"'

Koz xomnerenuun OneMeHTH KonTponupyemsie ITepuo Bunpt Crioco0OsI CpenctBa
KOMIIETeHIINH (JacTH MOJYJTH, pa3/ienbl (TEMBI)
KOMHCTCHHI/H/I) JIMCLUTUIMHEI TIO paﬁoqeﬁ JANYHOCTH KOHTPOJIA KOHTPOJIA KOHTPOJIA

nporpamme KOHTPOIL
1 2 3 4 5 6 7
YK-1. NYK-1.1. Qusuka penmzenosckux | Texymmii Ok3amen JlenoBast (poseBasi) [TuceMeHHO, | DK3aMEHAI[MOHHBIE

AHanuzupyer 3ajnauvy, | ayueil. (mocme urpa YCTHO OWIIeThI

Cnocoben BBIJICIISAS ec¢ 0a30BbIC 3aBepIICHHS

OCYI_LICCTBJ'IHTB COCTaBJ'ISIIOH_[I/Ie H3y‘{eHI/Iﬂ TeMI)I) KOHHOKBI/IyM KOHTpOHbHaH 3aHaHI/IH KOHTp.

TIOMCK, KpuTH4eckuit | PUYK-1.2. Ocnosnsie ypasnenus pabora; Pab.

aHallu3 ¥ CUHTE3

HH(pOpMaLHH OCyIECTBIACT NOMCK, Oudppaxuuu Hpomeryroras Joxnan

HPUMEHATS ’ KPUTHYCCKHU PEHM2EHOGCKUX JIyUell U arrectaiys (1o

> OlLleHHBaeT, 0000IIIaET, ADAKIMEDUCIUKY OKOHYAaHUH

CHUCTEMHBIN OIXO0. CHCTEMATHINDYET I p P

JUISL pENICHA S py Memodos cmpyxmyprozo | CEMECTPA)

MOCTABJICHHBIX pamxupyet ananusa

sazaq nHpopMaIIo,
TpeOyemyto Juis _ -
peleHHs Memoowt Texymuii (Ha Kelic-3amaun nuckyccus [Tucemenno, | Otuer mo nab pad.
IOCTABJICHHO! 3aauy | PEHM2EHOCIMPYKmMYpPHO20 | KaKIOH KOJUTOKBUYMK OHTpONIbHAsAPA00Ta; | YCTHO 3amanus 1o Kewic-

ananusa. 71a00paTOPHOM
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NYK-1.3.
PaccmarpuBaer u
npeaiaract
palnoHaIbHbIE
BApUAHTHI PEIICHUS
MIOCTaBIICHHOM 3aJja4H,
HCMOJIb3YsI CUCTEMHBII
MOJIXOJ], KPUTHUECKH
OIIEHUBAET UX
JIOCTOUHCTBA U

Ilpumenenue
PEHMZEeHOCMPYKMYPHO20
AHAIU3A K UCCIE006AHUIO
Mamepuanos

Inekmponno-
MUKDPOCKORUYeCcKue
MEmoObl UCCIE006AHUA
Memajiioe u Chldeoe.

pabote)
IIpomexxyTouHas
arrectarus (1o
OKOHYaHUHU
ceMecTpa)

Ok3amen [lenoBas (poneBas)
urpa

3aJadamM

JIOKJIaT
DK3aMeHaI[HOHHEIE
OWJIETHI

3amaHus KOHTP.
Pa6.

HEJIOCTAaTKHU Memooun Texymmii (Ha Keiic-3amaun YCTHO Ortuer 1o J1ab pao.
PEHMZEHOCMPYKMYPHO20 | KAKIOU 3aganwus 1Mo Kefic-
ananusa. nmabopaTopHOM J1a6.pao. 3a/1a9am

Ilpumenenue pabore)
penmezenocmpykmypuozo | Ilpomexxyrounas
ananu3a K ucciedosanuto | arrectanus (o
Mamepuanos OKOHYaHUH
Inexkmponno- ceMecTpa)
MUKpocKkonuyecKkue
Memoobl UCCTIe008ANUS
Memanoe u cniaeos
OIIK-4. CriocoGeH | — 3HaTh: yCTPOUCTBO OcHoeHble ypagHeHU Texymmuit Kelic-3agaun qucKyccus [Mucemenno, | Juckyccust
HpOBOAUTH puodopoB, oughpaxuuu (mmocie KoitokBuyM KoHTponmbpHas YCTHO
M3MEPCHUS 1 0060pyI0BaHKS H PEeHMZeHO6CKUX iydeil u | 3aBEpIICHUS pabora; OK3aMeHaIOHHbIE
HaOII0IEHNS B OUIICThI
cepe METOTNKH ) XapakmepucmuKku W3YYEHUS TEMBI) Ssamen Jlenosas (poncas)
npodeccHonampHol | MPOBEACHHANIMEpeHHii Memoo08 CHpyKmypHozo - 3a/1aHNs KOHTD.
NeSTENbHOCTH, u HaOmoneHuit B chepe | ananusa. POMEKYTOTHAA urpa Pa6
00pabaThIBATH 1 npodeccHOHaTbHOM Memoowt arTectamys (1o '
HPE/ACTaBIATH JESTeIEHOCTH penmzenocmpykmypnozo | CXOHIAHIN
SKCIIEpUMEHTAIbHBIE anaiuid. cemectpa)
AAHHBIC Ilpumenenue
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PEHMZEeHOCMPYKMYPHO20
AHaAU3a K UCC1e006aAHUIO
mamepuanos
Inekmponno-
MUKPOCKORUYeCcKue
MEmooObl UCCIE006AHUA
Memanios u Cniasos.

YMmenusa

— YMETh: IPOBOAUTH
U3MEPEHUS U
HaOmoeHus B cepe
npodeccruoHanTbHOM
JeITETbHOCTH,
00pabaTeIBaTh U
MIPEICTABIIATH
JKCTIIEPUMEHTAIILHBIE
JTAHHBIC

OcHognvle ypagneHnus
oughpaxuyuu
PEHm2eH06CKUX yyell u
Xapakmepucmuxu
Memoo06 CmMpPyKmypHoz0
ananusa.

Memoowt
PEHM2EHOCMPYKMYPHO20
ananusa.

Ilpumenenue
PEeHm2ZeHOCMPYKMYPHO20
ananu3a K uccieoo6anuio
Mamepuanos

Inekmponno-
MUKpocKkonuiecKkue
Memoobl UCCIE008AHUA
Memasios u cniaeos.

Texymuii (Ha
KaXKJI0M
nabopaTopHOH
padorte)
IIpomexxyTouHas
aTrecramus (1o
OKOHYaHUH
ceMecTpa)

Keiic-3amaun nuckyccus
KomokBuyM KoHTponbHas
pabora;

Ox3ameHn [lemoBas (pomneBast)
urpa

IIncemenHo,
YCTHO

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

IOKJIaz
DK3aMeHaIMOHHEIE
OMJIETHI

3amaHus KOHTP.
Pab.
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HaBbiku: — umerp
HAaBBIKH: TIPOBEACHUS
HU3MEPEHUN U
HaOoIeHHI B chepe
npoheccroHaIbHON
JIeSITeNbHOCTH,
00paboTKH U
MpencTaBICHUS
AKCIIEPUM EHTATBHBIX
JTAHHBIX

dnekmponno-
MUKPOCKORUYecKue
MEmoObl UCCIE006AHUA
Memanios u Cniasos.
Memoowt
PEHMZEHOCMPYKMYPHO20
ananuza

Texymmii (Ha
KaXkJ10M
nabopaTopHOU
pabote)
ITpomexyTouHas
aTTecramus (1o
OKOHYaHUH
ceMecTpa)

Keiic-3amaun

J1a6.pao.

YCTHO

Otuer 1o a0 pad.
JIOKJIaJT

3amanus mo Kemc-
3aJa4aM
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NookrwdE

Bonpocsl K 3K3aMeHy

JK3aMeHAlMOHHbIe OHJIeThI

1. Hasnauenue: Vcnone3yroTes 1uist IpOBEACHUS MPOMEKYTOUYHOM aTTeCTallMy MO AUCIUILIHH €
«AudpaknroHHbIe METOIBI UCCTICNOBAHUS MaTEPHAIIOBY
2. B OGuner BKIIOUECHO JBa 3a/1aHUSL:
3anmanme 1. Bompoc mis nmpoBepku Teopernyeckux 3Hanuii: Temsbr 1-4
3amanue 2. Bompoc st MpoBepKU TeopeTndeckux 3HaHuit: 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 KaXKIbIi BOPOC
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 TP U3MEHEHUH 3aJIaHHs, CBOOOJHO CIIPABIISCTCS C 3a/Ia4aMH U PAKTHUECKUMU 32/IaHHUSIMH,
MPaBUIBHO 00OCHOBHIBAET NPUHSITHIC PEIICHHUS.
"Xopomo'"- eciy CTYAEHT TBEPO 3HAET MPOTrPAMMHBIN MaTepra, IPaMOTHO U IO CYIIECTBY €ro
W3JIaraer, He JIOMYCKAeT CYIeCTBEHHBIX HETOUHOCTEW B OTBETE Ha BOMPOC, BlIajieeT HEOOX OMMBIMU
YMCHUSAMHU U HaBbIKaMU IIPU BBINTOJIHCHUHU IPAKTUYCCKUX SaZ[aHI/Ifl.
""Y10BJI€TBOPUTEJIBHO'" - €CITH CTYJ€HT OCBOWJ TOJIbKO OCHOBHOM MaTepHall IporpaMMbl, HO HE 3HAET
OT/IENBHBIX TIOJIOKEHHH, JIOMyCKaeT HETOYHOCTH, HEJIOCTATOYHO MTPAaBHIIbHBIE (DOPMYIIMPOBKH, HApYyIIAeT
IMOCJICAOBATCIIbHOCTD U3JIOKCHUS IPOrpaMMHOI'0O MaTe€puraja ! UCIIbITEIBACT 3aTPYAHCHUA B BBIITOJIHCHUN
MPAKTUYECKUX 3aJaHUM.
""Heyn0B1€TBOPUTEIBLHO'" - €CIIH CTYJEHT HE 3HAET 3HAUYNTENHHON YaCcTH MPOrpaMMHOTO MaTeprara,
JOITyCKacT Cepbé?»HI)Ie OHII/I6KI/I, ¢ OOJIBIINMU 3aTPYAHCHUSAMU BBINIOJIHACT IMTPAKTHYCCKUE 3aJaHU.

Kaxxnoe 3aganue 5K3aMEHAIIOHHOTO OMJIeTa OIleHUBAaeTCsl OTAeIbHO. OOImel OIeHKOH SBISeTCs

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

Cnucok Bonpocos Kk 3k3ameny ( YK-1. OIIK-4)

PenTrenoBckas auppakToMeTpHs

OrpaHndeHuss METoIa PACTPOBOH IECKTPOHHON MUKPOCKOITIH

OcHOBHBIC IPUHIUIIBI PEHTTEHOCIIEKTPAILHOTO aHAJIM3a BEIIECTBA.

Ontiueckasi cxema JIeKTPOHHOI'0 MUKPOCKOMa. Pexxnmbl Mukpoaudpakuny 1 n300paskeHusl.
[TpumeHenne peHTreHOCTPYKTYPHOTO aHAIN3a K UCCIIETOBAHUIO METAJUIOB U CIUIaBOB
MertammorpadudecKkuif METOI: BO3MOXXHOCTH M OTPAaHHYCHUS

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

OOmass  xapakTepuCTHKa METOIOB CTPYKTYpPHOro anamm3sa..OxapakTephu3oBaTh CTPYKTYDY,
NPEICTABICHHYIO Ha  JJIEKTPOHHOH  MuKpodoTrorpadun. OxapakTepu3oBaTh JIMCIIOKAIIOHHYIO
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. DnexTpOoHHO-MUKPOCKOIMUYECKHI KOHTPACT Ha THCIOKAIUIX
13. KonmnuecTBeHHBIH (ha30BBIA PEHTTE€HOCTPYKTYPHBIN aHATN3
14. PeHTreHoBckas 1e()eKTOCKOIUS B KOHTPOJIE KauecTBa METalIa.
15. MaauumpoBaHKe JIEKTPOHOrPAMM
16. IndppakimonHast KapTHHA OT MOHO- M ITOJIMKPHCTAILIOB
17. ®usnueckue ocHOBEI MeTo1a [IOM.
18. Onrtuyeckas cxema [1OM.
19. VBenuuenue u pazpemenue [19M.
20. Pexxumsl nudpakunu 1 n3odbpaxenus 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.

CBeTJIonoabHBIE U TEMHOTIOIbHBIEH300paxenus B [IOM

N3o6pakenus neeKTOB KPUCTATUINIECKOHN 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 3K3ameHaumnoHHoro 6unera

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

22.03.01 MarepuanioBeieHHE U TEXHOJOTHUH MaTEPUATIOB
OII (npoduip): «llepcniekTUBHBIE MaTEpUaIbl U TEXHOIOTUM»

Kadenpa «MatepuanoBenenue»

Hucturnnuna: "/[ugpakyuornvie memoowvl ucciedosanus mamepuanos "

DK3aMeH, 3 ceMecTp

AK3AMEHAIIMOHHBIN BUJIET Ne 5

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

3aBenytomuii kadeapoit: B.B.OBunHHHKOB
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Ilepedyensn J1a00PATOPHBIX PA0OT(YK-1, ONK-4)

1.M3yueHue CTpyKTypbl MAPTEHCUTA B METAJNIMYECKUX CINIABAX METOJIOM ONTHYECKON
MUKPOCKOIIHMH U AJIEKTPOHHON MUKPOCKOIIUU 2 yaca

2.0npeneneHre OpUSHTUPOBKY KPHCTAIIA 10 TU(PPAaKINOHHBIM KapTHHAM 2 yaca

3. H3yueHue CTpyKTYpbl MaJIOYTIIOBBIX U OOJBIIEYTTIOBBIX TPAHUIL 3€PEH METOIOM DIIEKTPOHHOM
MEKpockomnuu 4 daca

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

5.AHanM3 ¥ pacyeT TOUEYHOU JIEKTPOHOTrpaMMBI 2 yaca

6.0mnpenencHue BemecTsa o qudpakrorpamMme 4 gyaca

Keunc-zapaua
110 chuHHHI/IHe}IH(bpaKuI/IOHHHe METO/bI UCCJICIOBAHUS MaTEpHaIoB

Hapwiky HHTEPIIPETAIIMIMHUKPOCTPYKTYPHI HEOOXOTUMBI UCCIIEOBATENTO, U3YUAIONIEMy CTPYKTYPY H
CBOWCTBA MaTEpHAJIOB M UX B3aUMOCBs3b. [IpencraBienHbIe Keiic-3aaauu MOJAETUPYIOT
po¢hecCrOHaIbHO- OPUEHTHPOBAHHYIO CUTYAITHIO.

Keic-3agaua 1

3anaHus A5 3aIIUTHI J1a60paTOPHBIX padoT mo TeMe «IIpuMeHeHHe MpocBeYUBAIONI €l
3J1eKTPOHHOIl MUKPOCKONUM JIJIsI pellleHN s 3a/1a4 MaTepualoBeleHus»: « Buvlsignenue ocobennocmetl
MOHKOU CIMPYKMYPbl MAMEPUATIO8 C UCNOb308AHUEM U300padicerutl I1DMy.

1. MHTEpnpeTHpoBaTh 3JIEKTPOHHO-MUKPOCKOITMYECKHE H300paKEHHSI CTPYKTYPhI 00pa3lioB METAILJIOB,
COJIepKAIINX THCIOKAIUH;

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

3. MaTepnpeTnpoBath 3JIeKTPOHHO-MUKPOCKOIIMYECKHE H300paKEHUsI MApPTEHCUTHOH CTPYKTYPHI B
o0pasmax pa3InYHbIX CTaJIeH;

Kputepuu ouenku:

- OLIEHKA «3a4TEHO» BBICTABJISIETCS CTYACHTY, €CIIM OH IPOBEN aHanu3 MUKpodoTorpaduii, caenan BbIBOJ
0 XapakTepe Ae(eKTOB KPHUCTAIMYECKON PEeLIeTKU, TI0Ka3al yMEHHE HHTEPIPETUPOBATh N300parKEHHS
[I9M, noab3ysCh NOMYYEHHBIMU TEOPETUUECKUMU 3HAHUSIM;

- OLICHKA «HE 3aYTEHO» BBICTABIISICTCS CTYIEHTY, €CJIM OH CMOT IIPOBECTH aHaJIN3 MUKpOodoTOrpaduid,
HecJienan BbIBOJ O XapakTepe Ae()eKTOB KPUCTAIMYECKON PEelIeTKH, He TI0Ka3al yMEHHe
HWHTEPIPETUPOBaTh N300paxeHus [IOM.
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3aI[aHI/IH I KOHTPOJIBHBIX pa60T
noaucuumiuHe ludpakmoHHbIe METOIBI UCCIIEIOBAHUST 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 COOTHOLICHUIO MMOAYUHACTCA paCCEAHNEC KPUCTAJIIIOM PEHTTCHOBCKOI'O I/ISJ'IyT-IeHI/IH?
Bapwuanr 3.

1.Kakue BeIMYMHBI MOYKHO ONpPeneuTh U3 GopMyiibl Bynasha-bparros, uamepss
SKCTIIEPUMEHTAIILHO YTIIbI TU(PAKIUOHHBIX MAKCHMYMOB?

2.YT0 TaKoe CIUTONIHON W JTMHEHIATHIN CIIEKTPHI?

Koutpoabnasi padora 2.
MeToabl pEHTTeHOCTPYKTYPHOT0 aHAIN3A.

Bapuanr 1
1.Kakue Tpu OCHOBHBIX METOJa HUCIIOJB3YIOTCSl B PEHTI€HOCTPYKTYPHOM aHaIu3e?

2.B uém coctout meron Jlays?
Bapuanr 2
1.B uém cocrout meron [ebas?
2.Kak npousBonuTcs BbIOOp H3ITydeHus?
Bapuanr 3
1.Kaxk ocymecTBiisieTcs peructpanus 1uppakuOHHON KapTHHBI B PEHTTEHOBCKOM AnudpakTomMerpe?

2. Kakoe H3JIYyYCHHEC HAa3bIBACTCA MOHOXpOMaTH‘ieCKI/IM?
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KonTpoabnas padora 3

IIpuMeHeHHe PEHTTeHOCTPYKTYPHOT0 AHAIN3A K MCCJIEJOBAHUIO METALIIOB M CILJIABOB.
Bapuanrt 1

1.Kakue MeToibl peHTreHorpaduu nCnoab3yrTCs I ONPEACICHHS THIIa TBEPIOTro pacTBopa’?
2.Kak mpoBOAMTCS KOJIMYECTBEHHBIN (Da30BbIM PEHTICHOCTPYKTYPHBIN aHAIN3?

Bapmuanr 2.

1.Kak npoBoanTCS peHTI€HOCTPYKTYPHBIN aHaIn3 3aKaleHHOW cTanu?

2.B 4ém 3akmmroyaercsi METO MOCTPOESHHUS TPAHUIIBI PACTBOPUMOCTH € TIOMOIIBIO
PEHTTeHOCTPYKTYpPHOT'O aHaIH3a?

Bapmuanr 3.

1Kakue HeCOBepIIEHCTBA KPUCTAIUINIECKON CTPYKTYPBI MOTYT OBITh M3Y4€HBI METOIAMHU
peratrenorpagun’?

2.C 1moMoIIIbI0 KaKUX METOJI0B ONPECIsAeTCs OPUEHTUPOBKA KpUCTasia?
KonTtpoabnas padora 4.

SHCKTPOHHO-MHKpOCKOHI/l‘leCKI/le METOAbI HCCJICA0OBAHUA METAIJIO0B U CIIJIABOB.

Bapuanrt 1
1.Kakwie TMH3BI UCTIONB3YIOTCS B DJIIEKTPOHHOM MHUKpPOCKOITE?

2.Ha 4yém ocHoBaHa pa®oTa 3JIEKTPOHHOI0 MUKPOCKOIa?
Bapwuanr 2
1.B uém mpenmymectBa [I9M nepen peHTreHOCTPYKTYPHBIM aHATIH30M?
3.KaxoBa myHa BOHBI DIIEKTPOHOB, HConab3yemast B [IOM?
Bapuant3
1.Kak mepeiiTi OT pexkrMa n300paxkeHns B pexumM audpaxiun B [IDM?

2.Kak dopmupyercs KOHTpacT Ha H300pakeHUH Auciokanuu B [IOM?

Hepequb AUCKYCCHOHHBIX TEM IJIl KPYIJIOI'0o CTOJJIAa
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(macKyccHM, MOJIEMHKH, TUCIYTA, 1€0aTOB)

110 HHCHHHHHHGﬂM@pGK%%OHHhZ@ Memoobl AHANU3A mamepuaios

Juckyccusi Kak OIEHOYHOE CPEJCTBO IO3BOJISIET BKIIOYMTH OOyYAIOIIUXCS B TpoLEcC OOCYXKICHHS
CIIOPHOT'0 BOITPOCa, MPOOJIeMBbl M OLICHUTh UX YMEHHE apryMEHTHPOBATh COOCTBEHHYIO TOUKY 3PEHUSI.

1. Tema 3aHATHA:MUKPOCTPYKTYPHBII aHAJIN3 METAJIOB U CIIJIABOB.
Tema ouckyccuu: «Boszmoowcnocmu u oepanuyerus memooa memannozpaduu(YK-1, OTIK-4)
2. Tema 3ansarusi: CpaBHHUTENbHAS OIICHKA METOJI0B CTPYKTYPHOTO aHAaJIM3a MaTEePUAIOB.

Tema oucxyccuu: « OcHawjeHue HAyYHO- UCCTe008AMENbCKOU A1A00pamopul 060py00SaAHUEM C YUEemMOM
B803MOJICHOCIEU  00CYdCOaeMblX Memooux, 3aday, Cmoswux neped Jaadbopamopueli U NPUMEPHOLL
cmoumocmu coomgememsyiowezo ooopyoosanus»(YK-1, OIIK-4)

Kpurtepuu ounenku:

- OIIEHKA «3aYTE€HO» BBICTABIISIETCA CTYACHTY, €CIIH OH IIPUHUMAJ aKTUBHOE y4acTHE B AUCKYCCHH,
00OCHOBBIBAJI CBOIO TOUKY 3pEHUS, HAIPUMED, CYMEN PACKPBITh CYTh IPOOIEMBI, TTOKa3aJ 3HAHUS
00CYX/TaeMbIX METOJOB U METOIUK;

- OIleHKa "He 3a4TeHO" BBICTABIICTCS CTYACHTY, €CIIA OH HE MPUHUMAJ AKTUBHOTO YIaCTHE B AUCKYCCHU,
HE MOT 00OCHOBATh CBOIO TOUKY 3PEHUS, HE CMOT' PACKPHITh CYTh IMTPOOIEMBI U 00CYkK/TaEMBIX METOJIOB U
METO/IUK.

TeMbl 10KJI210B

110 I[I/ICI_[I/IHJ'II/IHCJ_—[I/I(l)paKHI/IOHHBIe MECTOABI UCCIIEAOBAHNA MaTCPUAJIOB

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

1. PoJIb pEHTI€HOCTPYKTYPHBIX U 3JIEKTPOHHO-ONTUYECKUX METOJOB aHAIN3a
BELIECTBA B COBPEMEHHOM METAIIJIOBEICHUU

2. Hcropus OTKpBITUS PEHTIT€HOBCKUX JIY4EH.

SIBnenus, conpoBOXAAIONINE IIPOXOXKICHUE PEHTTEHOBCKUX JIydel uepes

BEIIECTBO

Penrrenorexnuka

Pentrenosckue TpyOKu.

KonnuecTBeHHBIN pEHTT€HOCTPYKTYPHBIN aHAIN3

MarepuanoBeaueckue 3aauu, peracMble METOJOM PEHTTEHOCTPYKTYPHOTO

aHanusa

8. KonnuecTBeHHBIN PEHTIEHOCTPYKTYPHBIN aHAINU3.

9. PeHTreHOCTpYKTYpHBIN aHAIU3 3aKAJICHHOMN CTaJIHA

w

N o a s
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10.
11.
12.

13.

14.

15.

16.

17.

18.
19.

CoBpEeMEHHBIE IEKTPOHHBIC MUKPOCKOIIBL.

PacTpoBas 31eKTpOHHAs MUKPOCKOTIHSL.

MarepuanoBeuecKkue 3a1a4, peacMble METOIOM PAaCTPOBOM IIEKTPOHHOM
mukpockonuu(I1K-4)

Osxe-mukpockonusi(YK-1)

Pentrenocnexrpanbhbiii ananu3(OI1K-4)

JudpakimoHHBIN KOHTpACT Ha AeeKTax KpucTaummdeckoi cTpykrypbl.(OITK-4,
OIIK-4, YK-1)

OCOOEHHOCTH ATEKTPOHHO-MUKPOCKOITUYECKUX N300pasKeHUH IPpaHuI]

3epen. (OITK-4)

AHanmu3 3IEKTPOHHO-MHUKPOCKOITUYECKUX N300payKEHUI MapTEeHCUTHBIX
kpuctayuioB.(OITK-4)

®a30BbIi KOHTPACT B AeKTpoHHOH MuKpockomuu.(OITK-4).
AOCOpOIMOHHBII KOHTPACT B AeKTpoHHON MuKpockomnuu. (OITK-4, VK-1).

Kpurtepnu onenku:

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

METOJIOB U METOJMK CTPYKTYPHOI'O aHAJIN3a;

- OIICHKAa «HE 3a4TCHO» BBICTABJIACTCA CTYACHTY, €CJIM OH HE CMOI'PACKPBITH CYTh HpO6HeMBI, HEC ITOKa3aJ1

3HaHUS METOJOB U METOJIUK CTPYKTYPHOTO aHaJIM3a.
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