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@OHJI OLICHOYHBIX CPEJICTB MO AUCHUIUIMHE «METOoabl MCcCaen0BaHui IMOITYIPOBOAHUKOBBIX
MaTepHaloB» BKIIOYAET BCE BHJbl OLEHOYHBIX CPEACTB, MO3BOJIIIOUIMX MPOKOHTPOIUPOBATH
OCBOCHME O0YYarOIIMMUCS MPO(eCCHOHATBHBIX, 00IIETPO(ECCHOHATBHBIX U MPO(eCcCHOHANTBHBIX
KOMIIETEHIINM, mpeaycMoTpeHHbIXx DenepanbHbIM  00pa30BaTeIbHBIM  CTAHAAPTOM  BBICIIETO
obOpa3oBanus 1o HampasieHuto noaroroBku 03.03.02  dwusuka (kBanmudukanus «bakamaBp») u
paboueii mporpaMMoil TUCHUIUIMHBI «MeTo1bl HCcCeI0BaHUM MOTYIIPOBOJHIUKOBBIX MAaTEPUAIOBY.

Ha3nauyenne ¢goHAa OLEHOYHBIX CPEICTB

®onn onenouHsix cpeacts (OOC) cocransercss B cooTBeTcTBUM ¢ TpedoBanusmu OI'OC
BO nans mpoBeneHHsI MPOMEXKYTOYHOM aTTeCTallMM OOYyYaroluXcs MO AucHuIuinHe «MeTomabl
HCCJIEIOBAHUM TOYIPOBOAHUKOBBIX MaT€pHAIOB» Ha COOTBETCTBUE HX YYEOHBIX IJOCTHUKCHHI
MO3TAlHBIM TPEOOBAaHUSIM COOTBETCTBYIOIICH OCHOBHOW MpodeccnoHabHOM 00pa3oBaTeIbHON
nporpammsl (OITOIT). ®OC sBnsercs cOCTaBHON 4acThio paboyeii mporpamMMbl TUCIUTIAHEI.

@DOH/J OLIEHOYHBIX CPEJCTB IS IPOBEICHUS IPOMEKYTOUHOM aTTECTAllMKM 00YyYaroIIKUXCs 10
JUCHUIUINHE «MeToabl HUCCIIeOBAHUN IOJYINPOBOJAHUKOBBIX MAaTepHalioB» BKIIOYAeT B ceOs:
nepeyeHb KOMIETEHLUH C yKa3aHHEeM 3TanoB uX (opmupoBanus B npouecce ocBoeHus OITOIT;
ONMCaHUE TOKa3zareled M KPUTEPHEB OLICHUBAHUS KOMIIETEHLMW Ha pAa3JIM4YHbIX 3Talax HX
(GopMUpOBaHHUs, OINMCAaHUE IIKaJl OLEHUBAHUS; TUIIOBbIE KOHTPOJIbHBIE 3aJaHUsl WIM HWHbIE
MaTepuaibl, HEOOXOAUMBIE JJIsi OLICHKU 3HAHUI, YMEHHI, HAaBBIKOB U (UJIM) OMBITA AESITENHbHOCTH,
XapaKTepU3yIONIMX JTanbl (GopMupoBaHUS KoMIleTeHIMH B mporecce ocBoenus OITOIT;
METOMYECKUE MaTepUasbl, ONpPEIeSOIIne IPOLEIypbl OLICHUBAaHUS 3HAHUM, YMEHUH, HABBIKOB U
(MM OTIBITA AEATENBHOCTH, XapaKTEPHU3YIOLINX 3TaIbl (JOPMHUPOBAHUS KOMITCTEHIIHH.

@DOH/ OLIEHOYHBIX CPECTB CHOPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIIUIIOB OIICHUBAHMUS:
- BAJIMAHOCTHU: OOBEKTHI OLIEHKH JI0JI)KHBI COOTBETCTBOBAThH MOCTABJIEHHBIM 1IEJIIM 00Yy4EHNUS;
- HAJCKHOCTH: HCIIOJIb30BaHHE €AMHOOOPA3HBIX CTAHJAPTOB M KPUTEPHEB ISl OILCHUBAHUS
JOCTHIKCHHUH;
- 00BEKTUBHOCTH: Pa3HbIE CTYJICHTHI IOJKHBI UMETh paBHbIE BO3MOXKHOCTH JOOUTHCS ycIexa.

OcHoBHbIMU nlapameTpamu U cBoiicTBamu POC aBnsOTCA:
- TpeIMEeTHas HaNpaBJICHHOCTh (COOTBETCTBUE TPEAMETY M3Y4YEHHs KOHKPETHOW yueOHOMH
JUCIUTIIIUHBI ),
- cojaep)kaHHe (COCTaB M B3aMMOCBS3b CTPYKTYPHBIX €IUHHL, OOpa3yIOIIMUX COJeprKaHue
TEOPETUYECKON U MPAKTUYECKON COCTABIIAIOIINX Y4eOHOH TUCIUIUINHEI);
- 00beM (KOJIMYEeCTBEHHBII COCTaB OLIEHOYHBIX CpelCTB, BXoamux B POC);
- KayecTBO oleHO4YHbIX cpenctB U ®OC B nenom, odecrneunBaroliee MojiydeHne 0ObeKTUBHBIX U
JIOCTOBEPHBIX PE3YJIBTATOB MPU IMPOBEACHUH KOHTPOJISI C PA3IMUYHBIMU LIEISIMHU.

1. Hean ocBOeHMS AUCHMIIUHBI
[lenpto mpenogaBaHus JUCHUIUIMHBI  siBisieTcs  (opMupoBaHHE 3HaHMM B 0o0sacTu
HKCIEPUMEHTAIBHBIX METOJOB MCCIIEJJOBAHUS COCTaBa, CTPYKTYPBI, AIIEKTPOPU3NUYECKUX U
ONTHUYECKUX CBOMCTB MOJyIPOBOJHUKOBBIX MAaTEPHAIIOB

YueOHble 3a1a4M Kypca

3anmaveil M3ydeHUs TUCIUIUIMHBI SBIsieTCS: COPMUPOBATH MPEACTAaBIEHUS 00 OCOOEHHOCTAX
dbopmupoBaHus (PU3NYECKUX CBOMCTB B Pa3IMYHBIX MaTepualiaX; M3yYUTh TEOPETUUYECKUE
KOHIENIIMM ¢ MOJENHU, OINUCHIBAIONINEe (U3UKY SBICHHUA, XapaKTepHBIX M Pa3IHYHBIX
KOHJICHCHPOBAHHBIX COCTOSTHUH BEIECTBA; OCBOUTH OCHOBHBIC MIOHATHSI M METOJIBI TEOPETUUECKOTO
OMHCAHUS AaKTyaJbHBIX TMPOOJIEM TEOPUU KOHJCHCHPOBAHHOTO COCTOSHUSI BEIECTBA; DPAa3BUTh
YMEHUS MCTOIB30BaTh CHHXPOTPOHHOE U3ITyYCHHE JIJISl UCCIEAOBAHUS CTPYKTYP MOITYITPOBOTHUKOB
U JUDJIEKTPUKOB.

Paznennl poHaa OLIEHOYHBIX CPEACTB

1. IlepeyeHb KOMMETEHIINNA, KOTOPBIMU JOJIKHBI OBJIAJETh OOyUaIOIIUECs B PEe3yJIbTaTe OCBOCHUS
JUCIUTIAHBI
2. Ob6pazoBarenbHbIC TEXHOIOTUN



3. MGTO,Z[I/I‘-IGCKI/IQ YKazaHusa  IJid 06yqa}omuxc;1 IO OCBOCHUIO JHUCHMIIIIMHBI

UCCIIEI0BAHNS TBEPABIX TEID»
4. OnucaHue MIKadbl U KPUTEPUEB OLIEHWBAHUA Ul IIPOBEIEHUS NPOMEXKYTOUHOW aTTECTAllUU
o0yyaroImuxcs o JUCUUIUIMHE B popMe IK3aMeHa

5. Bonpocsl /1 MOATr0TOBKH K IPOMEKYTOYHOMY KOHTPOJIIO
6. Meroauueckue yka3aHus 0 OpraHU3alK CaMOCTOATEIbHOM paboThI CTYICHTOB

«Metonapl

1. IlepeyeHb KOMIeETEHIH, KOTOPHIMHU A0JKHBI OBJIAJIETh 00yUyalIlluecss B pe3yJbTare
OCBOEHHUS TUCHUILINHBI
Pe3synpTaTtoM u3yueHUs AMCUUIUIMHBI METOJbl MCCIETOBAHHS TBEPABIX TEJ SIBISIETCS OCBOCHHUE
BBIMTYCKHUKOM cienytonmx komnerennmii: [1K-3, T1K-4, T1-5, TTK-6.
2. TlokazaTenu U KpUTEPUU OLIEHUBAHUSA KOMIIETCHIIUH.
Jns1 oueHKH pe3yibTaTOB OCBOCHHS MPOTPAMMBI METOJbI UCCIIEIOBAHMS TBEPBIX TEJl BBIIEICHBI
CIIeyIOIINE KOMIIETCHITNH:

Kon HaumenoBanue WHaukaTop 10CTUXKEHUS B pesynbrare ocBoeHus
KOMIIETEH- KOMIIETEHIIUU KOMIIETEHIIUU JUCLMILIMHBI 00y4aroImuics
1007051 (3axpenierHblll 3a OUCYUNTUHOTL) JTOJIZKEH:

[1K-3. CrocoOHOCTD I1K-3.1. Cmocoben OLICHUTH  3HATh: AHanu3upoBaTh
HCII0JIb30BATh AKTyaJIbHOCTh peIlaeMOol 3ajaun Haj3ajnady, BBIICISAS €€ 0a30BbIE
CIELIUAIU3UPOBAHHBI OCHOBE aHaIn3a HaY4YHO-[COCTaBJIAIOLIHE
€ 3HaHUA B O0OJIACTH  [TEXHUYECKOM JUTEPaATyphl u YMerb: OcyuiecTBiATh
bu3uku 1 MH(GOPMALIMOHHBIX MAaTEpUaoB MOMOMCK  HHboOpMaLMK s
OCBOEHUS TEMaTHKE UCCIICJOBAHMUS. perieHus IIOCTABJIEHHOU
poUITBHBIX [1K-3.2 Cnoco0eH mNOArOTOBUTHBAAAYHN MO Pa3IUYHBIM THUIIAM
¢buznyecKkux MCXOHbIE JTaHHbBIE JUTS[3aIpOCOB
JTUCLUILINH MaTEMaTHYECKOT O onucanus| Bmagers: I[lpu oOpabotke

¢bu3uky mpouecca B 3aJaHHOMMH(OpPMaLKU OTINYAET (PAKThI
(du3nueckoil cucreMe ¢ y4eToM €e0T MHEHUH, HHTepHpeTalui,
Ha3HAYCHUS u 3JIEMEHTHOMOIIEHOK, dbopmupyeT
(971eKTPOHHOM, ONITHYECKO) 06a3bl. (COOCTBEHHbIE  MHEHHS U
[TK-3.3. CriocoOeH ajiekBaTHO CYKJICHUS, apryMEHTHUPYET]
MIPUMEHUTH MaTEMaTUYECKUN CBOM BBIBOJIBI M TOUKY 3pEHUS
WHCTPYMEHTApH Npu
(opMyIHPOBKE MOAETUPYIOIIUX
(bu3nyecKuil mpolecc ypaBHEHHH.
I1K-4 Crioco6en npoBoauth [[IK-4.1. 3Haer ocHOBHblIE MeTOAbl 3HATh:
Hay4YHbIE mpoBeleHUsT  Teopernueckoro  udusnueckue MIPUHIINIIB]
VICCIIEIOBAHMUSI B DKCIIEPUMEHTAIBLHOTO paboThI AJIEKTPOHHOTO
COOTBETCTBYIOIIIEH MCCIIETOBAHMUS B cepeMUKpOoCcKoIa. OcHoBB]
001aCTH 3HAHUHU U npoeCcCHOHATBHOM IeATETbHOCTH. [BAKYYMHOM TE€XHUKU. MeToiblI
0(pOpPMIISITD [1K-4.2 VuactByeT B O(OPMIEHUUOATOTOBKH OOBEKTOB  JAJIs
pE3yJIbTATHI pE3yJIbTaTOB  HMCCIEAOBAaHUN  HPJIEKTPOHHO-
MCCIIETOBaHUM U pa3paboOTOK,  MOJYYEHHBIX  MNPUMHKPOCKOIMYECKOI0 aHAJIN3a
pa3paboTok [IPOBEICHUU Hay4yHbIX YMETh:
MCCIIe10BAHUI B coepellIpoBoauTsb
npoeCCHOHATBLHOM IeATENFHOCTH |MeTaJuIorpaguecKuil aHaius3
T11K-4.3 Biageet HaBRIKaMU METAJLJIOB U CILIaBOB.
paboThI ¢ COBPEMEHHBIM [ IpoBoaUTH U3MEpEHUS]
MPUOOPHBIM 000PYOBaHUEM, MUKpOTBEepAOCTH. [IpoBOAUTH)
MeTOoAaMu 00pabOTKU M aHAIKM3a [POOOMOATOTOBKY  OOBEKTOB
MIOJYYCHHBIX PE3YJIbTaTOB s JIEKTPOHHO-




Hay4YHBIX UCCIIEJIOBaHUI B chepe
npodeccrnoHabHOM 1eATEeNbHOCTH

MUKPOCKOIIMYECKOTO aHaJIH3a.

Pabotath C  BaKyyMHBIMH|

ycranoBkamu BVYII-4 u BVII-

PaboTtaTh €  DJIEKTPOHHBIM

MUKpocKornom OM-125
Bnanets:

MeToanKaMu MOJITOTOBKU
00BEKTOB IS
MeTaJIOTrpaguIecKoro u
PIICKTPOHHO-

MUKPOCKOIIMYECKOTO aHaJIu3a.
Brnanets

MHCTPYMEHTAIbHBIMU
METOAaMU HCCIIE0BaHUs]
CTPYKTYPBI METaJIOB il
CILIABOB.

[K-5.

CriocobeH IpoBOIUTH
paboTy 1o o6paboTke
Y aHAJIN3Y HAYIHO-
TEXHUYECKOU
UHPOpPMALIUHU 1
pe3yNbTaToB
UCCIIE0BAHUN.

[1K-5.1. Opranuzyer cOop ¥
M3ydeHue Hay4YHO-TEXHUUYECKOH|
MH(popMaluu o TeMe
MCCIIeIOBaHUN U pa3paboToK.

[1K-5.2. Ananu3upyer Hay4HbIE
TaHHBIE, pe3yJbTaThl
DKCIIEPUMEHTOB M HaOJIOJEHUN B

COOTBETCTBYIOIIEH 007IaCTH 3HAHUH.

Buaners:

TEXHOJIOTHUSIMU
POCKTHPOBAHUS U
OpraHu3aIu
o0pa3oBaTesIbHON cpeabl;
TEXHOJIOTHEH pelieHus

duznYecKuX 3a/1a4 U
aHaJIM3a CUTYAIIHiA;
YMers:

OCYILECTBIIATh
TEOPETUUECKOE
MOJIeIUpOBaHKEe (PU3NUECKHX
MPOLIECCOB U SIBJICHUI;
BBISIBJISITH M aHATM3UPOBAThH
Ka4eCTBEHHBIE
KOJINYECTBEHHbBIE
XapaKTEPUCTHKH
buznyecKkux 0ObEKTOB;
3HaTh:

CYIIHOCTb U 3HaUY€HUE
U3y4aeMOU JUCHIUILINHBI,
00BEKT, IPEeMET, OCHOBHBIE
(bYHKIIH, METOJIbI,
KaTeropuu; COBpeMeHHbIE
TEOPHH BOCTIMTAHUS U
00y4YeHHUSI; CYIIHOCTh
MO/JIEpHU3ALNH POCCUICKON
cHCTEeMBbI 00pa30BaHUsl.

[1K-6.

CrrocoOHOCTE
IIOHUMATH U
HCIIOJB30BaTh Ha
MIPAKTUKE
TEOPETHUECKHIE
OCHOBBI OpraHu3aluN
Y TUTAaHUPOBAHMS
buznuecKux
HUCCIEeN0BaHUN

I[1K-6.1. O0namaer MoTHBaIIMEN K
MPOEKTHOH J1eATeNHHOCTH, 00NagaeTt
CITOCOOHOCTSIMH, HEOOXOTUMBIMH
TSt CaMOOOpa30BaHUS U
po(hecCHOHAILHOTO POCTA.

I1K-6.2. O0namgaeT TOTOBHOCTBIO K
VYIaCTHIO B MTOJATOTOBKE IMPOCKTHOM
ITOKYMEHTAI[MH, B TOM YHCJIIE C

Bnaners:

TEXHOJIOTHSIMU
MMPOCKTUPOBAHUS U
OpraHu3aIu
00pasoBaTenbHON CpeIbl;
TEXHOJIOTHEN pelIeHus
bU3UYEeCKUX 3a71a9 U
aHalli3a CUTYyaLHii;

HMCII0JIb30BAHHUEM CPCACTB

VYMeTh:




ABTOMATHU3UPOBAHHOT'O
MPOCKTUPOBAHUS U
BBIYUCIIUTCIIbHBIX IPOTrPAMMHBIX
KOMILJIEKCOB, COBPEMEHHOTO
MPOrPaMMHOTO O0ECTICUeHHs, B TOM

OCYIECTBIIATh
TEOPETHYECKOE
MOJeNMpOBaHe (PU3NYECKHX
IPOLIECCOB U SIBIICHHIA;
BBISBIISITH M aHAJIM3UPOBATh

YHCIIC TECKCTOBBIX PEAAKTOPOB U Ka4YC€CTBCHHBIC U

rpaduuecKux mporpamMmel. KOJIMYECTBEHHBIE
[1K-6.3. BnageeT coBpeMEHHBIM XapaKTePUCTUKHU
[pOrpaMMHBIM 00€CII€YeHUEM, B bu3nIeCKuX 0OBEKTOB;
TOM YHCJI€ TEKCTOBBIMU 3HaTh:

perakTopamMu U rpapuuecKuMu
MporpaMMaMH, CpeICTBAMU
MOJrOTOBKH 0030pOB, OT3BIBOB,
OTYETOB, 3aKJIIOYCHUII.

CYIIIHOCTb U 3HAUCHUEC
U3y4aeMOi JTUCIUTUINHBI,
00BEKT, IPEMET, OCHOBHBIE
(GYHKIMH, METO/IbI,

[1K-6.4. 3Haer IIPUHLUIIB] KaT€rOpUH; COBPEMEHHBIE
OpraHu3aly paboThl B KOJJICKTUBE TEOPUU BOCHUTAHUSA U
MPOEKTUPOBILMKOB. 00y4eHus; CyIIHOCTb

MOJIEpHU3AIINN POCCUMCKOUN
CHCTEMBI 00pa30BaHHUSI

2. O6pa3oBaTejibHbIE TEXHOJIOTHHU

[Ipu peanuzaruu nporpaMmbl JUCHUIITUHBI « MeTOAbl NCCIIET0BAHMI MOTYPOBOIHUKOBBIX
MaTepuasIoBy UCHOIb3YIOTCS pa3inyHble 00pa30BaTEeIbHbBIE TEXHOIOTHH:
- IPY YTCHUH JICKIIUN UCIIOJIb3YETCS] MYJIbTUMEIUUHBIEC TEXHOJIOTUN U Pa3IUYHbI HATJISTHBIC
npudopBHI;
- MPAKTUYECKUE 3aHSITHS MPOBOISATCS C UCIOJIb30BAaHUEM HATJISTHBIX MPUOOPOB, KOMITBIOTEPHBIX
KJIaCCOB (KOMIBIOTEPHOE MOJICITUPOBAHHE);
- caMoCTOsITeNNbHAsl paboTa CTYyI€HTOB IPEyCMaTpUBAaET paboTy MO/ PYKOBOACTBOM
npernojaBateneil B BUAe KOHCYNbTAllMH, a TAaK)Ke MperoaaraeT UCIoIb30BaHHe (OHIOB HAYIHO-
TEXHUYECKON OMOIMOTEKH, COBPEMEHHBIX WH(DPOPMAIITMOHHBIX TEXHOJIOTHUN C TPUBJICUCHHEM
KOMIIBIOTEpa KaK Cpe/ICTBA YIIpaBJiIeHUs HH(OpMaIIUEH.
[Iupoko MCHONB3YIOTCS B YU4EOHOM MpOIlecCe aKTUBHbIE M WHTEPAKTHBHBIE (OPMBI MPOBEICHUS
3aHATHA B COYETAaHWU C BHEAYAUTOPHOH paboTol ¢ 1enbio (QOpMHPOBAHUS U Pa3BUTHA
po)eCCHOHANIBHBIX HAaBBIKOB 0OyUaromuxcs. B pamkax yuyeOHOro Kypca npeaycMOTpEeHbl MacTep-
KJIACChI 3KCIEPTOB U CIIELIMAIUCTOB

3. MeTroauyeckne yKazaHus 1Jisl 00y4a0IMXCs M0 OCBOCHUIO AUCHUILUINHBI «MeToabl
Hccie0BaHMI MOJTYNPOBOAHUKOBBIX MAaTEePHAJIOBY

[To maucturuimHe «MeTolbl UCCIEIOBAaHUNA MOJIYIMPOBOJHUKOBBIX MaTe€pHajoB» IMPOBOASTCS B
BUJA 3aHATUN: JIEKIWW, TpaKTHYeCKWe 3aHATHsA. Ha Jeknusx wu3maraercsi B OCHOBHOM
TEOPETUYECKUI MaTepua, Ha MPaKTHYECKUX 3aHATUAX KPATKO pa3Oupaercss TeOpHs M pPeIIatoTcs
3aJ1auH.
Ha nexyuax cnenyer 3auCcbIBaTh OCHOBHBIE YTBEPKICHUS U (POPMYJIbI, IOMEYaTh BaXKHbIE MBICIIH,
BBIJICNIATh KJTFOUEBBIC CIIOBA, TEPMHUHBI, a BCE PACCYKICHUS M TOSICHEHUS JIEKTOpa HYKHO
BHUMATEJIbHO CIYLIaTh M IOCTapaThCsl 3alOMHHUTh. KOHCHEKT JeKIMid clieayeT AONOJHHUTH B
COOTBETCTBUU ¢ «Bompocamu k 3K3aMeHy» CaMOCTOSITENbHO, MOJIb3YACh YUeOHBIM TOCOOHEM.
Bonpocsl, TepMuHBI, MaTepuall, KOTOPBIA BBI3BIBAET TPYJHOCTH, IOMETHTh M MOIBITAThCS HANTH
OTBET B peKOMeHayeMol JuTepaType. Eciu caMmocTosTenbHO HE yaaeTcst pa3o0paThCsi B MaTepuae,
HEoO0XouMo c(hOpMYJIHpPOBAaThH BOMPOC M 3aJaTh IPENOJaBaTeNi0 Ha KOHCYJbTALMH, Ha
MPAKTUYECKOM 3aHATUU. Y CBOEHUIO OOJBIIOTO KOJIMYECTBA SIBJCHUM U ONMUCHIBAIOIINX UX BETHUUYUH
¥ 3aKOHOB CIIOCOOCTBYET OJIMHAKOBBIH IMOAXO0/] K UX PACCMOTPEHHIO.



Ha npakmuueckux 3anamusax CTyJeHTHI 110 PyKOBOJCTBOM IIPENOAABATENS PEIIAOT 3a1a4u I10
HauOosiee BaXHbIM TeMaM Kypca. JlJi BBINOJIHEHHs y4eOHOIo IIaHa CTYJIEHT CAMOCTOSITEIbHO
JIOJKEH PELIUTh OINPENECIICHHOE KOJIMYECTBO TUIIOBBIX 3a1a4 B COOTBETCTBUM CO CBOUM BapHaHTOM
JOMaIHero 3agaHus. JUId caMOCTOSITENIBHOTO pELICHHs 3a1ad IpexJe, 4YeM IPUCTYNHUTh K
pELIECHUIO0 33Ja4, HYXHO H3Y4YUTh (IIOBTOPUTb) TEOPETHUUECKUM MaTepuald IO TEME 3aJauH,
pa3o0paTh IpUMEpbl pelleHus 3a1ad Ha 3Ty Temy. [IpakTuueckue 3aHATHS OPUEHTHPOBAHbI Ha
u3yuyeHne HauOojiee BAKHBIX (PU3MUECKUX SBICHUH, NPUOOPETEHHE 3JIEMEHTApHBIX HABBIKOB
9KCHEPUMEHTUPOBAHUS, OBJIJICHUE TEXHUKON HM3MEpPEHUH U IpaMOTHYI 0OpabOTKy pe3ysbTaToB
U3MEPECHUM.

Kpurtepuu onennBanus ycTHoro qudgepeHuuaaibHOro 3auera

Pa3BepHyTbIli  OTBET CTyAE€HTa JIOJDKEH TMPEJCTaBIATH COOOH  CBA3HOE,  JIOTHYECKU
MOCJIEIOBATEIbHOE COOOIIEHNWE Ha 3aJaHHYI0 TeMy, IIOKa3blBaTh €ro yMEHHE INPUMEHSThH
orpezieNieHus], MpaBujia B KOHKPETHBIX CIIydasx.

Kpurepuu onieHuBanus:

1) mOMHOTY M MPaBUIBLHOCTH OTBETA;

2) cTerneHb 0OCO3HAHHOCTH, TOHUMAHUS U3YYEHHOTO;

3) s3bIKOBOE O(hOPMIICHHE OTBETA.

OrneHKa «5%» CTaBUTCS, SCIIN:

1) cTyAeHT MOJHO U3JIaraeT MaTepuall, 1aeT MPaBUIbHOE ONPEICICHUE OCHOBHBIX MOHSTHIA,

2) oOHapyXMBaeT MIOHUMaHUE MaTepuasa, MOKET 000CHOBATH CBOM CYXKICHHSI, IPUMEHUTH 3HAHUS
Ha MPaKTUKE, MPUBECTH HEOOXOJMMbIE NMPUMEPHI HE TOJBKO M3 Yy4eOHUKA, HO U CAMOCTOSTEIbHO
COCTaBIICHHBIC;

3) uznmaraeT MaTepuaiy MOCJIENOBATEIbHO U MPABUIBHO C TOYKH 3PEHHS HOPM JIHMTEPaTypHOIrO
S3BIKA.

OneHka «4» — CTyACHT JaeT OTBET, yJIOBJIETBOPSIOMIUNA TeM ke TpeOOBaHUSAM, YTO U JJIST OTMETKU
«5», HO gomyckaeT 1-2 omuOKu, KOTOpble caM K€ uCHpaBiser, W 1—2 Hemodera B
M0CJIEI0BATENBHOCTHU U SI3BIKOBOM O(OPMIICHUH U3J1araeéMoro.

Omnenka «3» — CTy/IeHT 00OHapy>KMBAEeT 3HAHWE U TOHWMAHHE OCHOBHBIX TIOJOKEHUN JaHHOW TEMBI,
HO:

1) wm3nmaraer wmarepuan HEMOJNHO M JIOMYCKaeT HETOYHOCTH B OINPENEICHWH TOHATHH WU
(bopMyIMpOBKE MPABUI;

2) He yMeeT JOCTAaTOYHO ITyOOKO M JJ0Ka3aTelbHO OOOCHOBATh CBOM CYXJIEHHUS U MPHUBECTH CBOU
pUMEDHI;

3) W3naraeT Marepuan HEINOCIEJOBATEIBHO W JIOMYCKaeT OIMMOKU B SI3BIKOBOM O(OPMIICHUH
U3J1araemMoro.

OreHka «2» CTaBUTCS, €CIH CTYIEHT OOHAPYKMBAET HE3HAHHUE OOJBIIEH YaCTH COOTBETCTBYIOIIETO
BOIIPOCA, JIOMYCKaeT OIUOKH B (hOPMYITUPOBKE OMpPEAECICHII U MpaBUIl, HCKAXKAIOIINE UX CMBICT,
OecropsI0YHO U HEYBEPEHHO M3JIaraeT MaTepHall.

BOITPOCHI I CAMOIIPOBEPKH U INIOAI'OTOBKHM K INPOMEXYTOYHOMY
KOHTPOJIIO.

YcrHblii onpoc

[lenb ycTHOTO Ompoca — OLEHUTh 3HAHUS M KPYro3op oOydaromierocs Mo JUCHUIUIMHE, YMEHHE
JIOTUYECKH IOCTPOUTH OTBET, TPAaMOTHOCTb PEYM, YPOBEHb PAa3BUTUSA NPOCTPAHCTBEHHOIO
MbinuieHus. O0ydaromas GyHKIUS YCTHOTO OMpOca COCTOUT B BBISIBJIEHHH BOIPOCOB, KOTOPBIE IO
KaKuM-TO MPUYMHAM OKa3aJuChb HEAOCTATOYHO OCMBICIICHHBIMU B XOC y‘-Ie6HI:IX 3aHHTHfI, Ipu
MOJTOTOBKE K 3a4eTy, U ONpEAETICHUH CIIOCOO0B KOPPEKIMU «IPOOETIOB» B 3HAHMUSIX M YMEHMSIX
00yJaromuxcs.

Omnpoc npoBoauTcss (PPOHTATBLHO WIM HUHIWBUIYAJIBHO C LEIbIO NMPOBEPKHU OTIECNBbHBIX 3HAHUN
06yqa}0mnxc;1. HpI/I YCTHOM OIPOCC CTYACHTBI HAarOT Pa3BCPHYTHIC OTBCTBI HAa IOCTABJICHHBLIC
BOIPOCHI.



Bompocsl o pazneny IlonynpoBoaHUKOBBIE MaTEpUAIIbI

1. Ilepeuncnure OCHOBHBIE XapaKTEPUCTUKH MOJIYITPOBOIHUKOBBIX MAaTEPUAIIOB.
2. Kak noiayuyuTs NOIYIPOBOAHUK C P WM N IPOBOAUMOCTBIO?

3. Kakue marepuanbl UCIOIb3YIOTCS B KaU€CTBE MPOCTHIX MOIYIPOBOJHUKOB?
4. Kakue maTepuabl UCIOIb3YIOTCS B KAUECTBE CIOKHBIX IOIYTIPOBOIHUKOB?

Kpurepun oneHkn ycTHOrO onpoca:

Onenka «5» (OTIMYHO) — OTBET HOJHBIN M MPABUIIBHBIN HAa BCE BOIPOCHl HA OCHOBAaHUM paHee
U3YYEHHBIX 3HAaHUN; MaTepual HU3JI0)KEH B OIPENEICHHON JIOTMYECKOM I10CIIeJ0BATEIbHOCTU
TE€XHUYECKU I'PAaMOTHBIM SI3bIKOM;

Onenka «4» (Xopouio) — OTBET IOJIHBIM M MPaBUIbHBIA Ha BCE BOIIPOCHI HA OCHOBAaHUM PAaHEE
U3yYEHHBIX 3HAHUH; MaTepHall U3JI0XKEH B ONPEIEICHHON JIOrMYeCKOH MOCIe10BaTeNbHOCTH, IIPU
ATOM JIONYIIEHBI 2—3 HECYIIECTBEHHBIE OINOKHY;

Onenka «3» (yIOBIETBOPUTENILHO) — OTBETHI Ha BOIIPOCHI AAHbI HE B IIOJIHOM 00BEMe, MaTepuall
M3JI0’KEH HECBSI3HO, TIPU 3TOM JIOITYIIEHBI CYIIECTBEHHBIE OINOKH;

Onenka «2» (HEyJOBJIETBOPUTENIBHO) — IIPU OTBETE OOHAPYKEHO HEITOHMMAaHUE O0ydYarolIMMCs
OCHOBHOTI'O COZIEp>KaHUs y4eOHOro MaTepuasia Uik OTCyTCTBYET OTBET.

ITucsMeHHBIH 0MpocC

VYcnoBusl BBINOJIHEHUS] MUCBMEHHOIO OINpOca: MHUChbMEHHAs MPOBEpKa MCIIOJIB3YyeTCs BO BCEX
BUJIaX KOHTPOJISI U OCYLIECTBIISIETCS KaK B ayAUTOPHOM, TaK U BO BHEAYJUTOPHOU paboTe.

[TucbMeHHble Pa0OTBI MOTYT BKJIIOYATh: JMKTAHThI, TECThl, pELICHUE 3a/]ad, OTYETHl IO
7a00paTOpHBIM paboTaM ¥ MPaKTHYECKUM 3aHATHsIM. OOydaromuMmcsl pas3ialoTcs 3apaHee
HOJrOTOBJIEHHBIE BOIPOCHI U 331a4M (KapTOUKH), Ha KOTOPbIE OHM JJaf0T MUCbMEHHBIE OTBETHI.

[TuceMeHHBIN ONPOC MO3BOJISIET HA OJTHOM YPOKE OLICHUBATh 3HAHMSI BCEX O0YUaIOIUXCS.

Bomnpocel o pazneny IlomynpoBoIHUKOBEIE MaTEPHUAIIBI

1. I[TosrynpoBOTHUKH OTJIMYAOTCS OT IPOBOJAHUKOB I10 XapaKTepy 3aBUCUMOCTH. ..

2. M3mepeHns NMOKa3bpIBAIOT, YTO Yy KPEMHHs, T€pPMaHUs M JPYTUX DJIEMEHTOB M UX CIUIABOB
YAETBbHOE COMPOTUBIIEHUE C MOBBIILIEHUEM TEMIIEPATYPHI. . .

3. ITo Mepe noBBILIEHUS TEMIIEPATYPBI TENA, PA30PBAHHBIX NAPHOIEKTPOHHBIX CBSI3EH. ..

4. OTO IpUBOJUTK ...

5. Ilpu pa3pbiBe CBsI3U 00pa3yercs. ..

6. Takum oOpa3oM, B MOJYNPOBOIHUKAX UMEIOTCS HOCUTENH 3aps/IOB. ..

7. IloaTOMY NOJTYIIPOBOIHUKHU 00J1a1AI0T. . .

8. CoOCTBEHHOM TPOBOIUMOCTHIO MOJTYTIPOBOHUKOB HA3BIBAIOT. ..

9. OHa BO MHOIOM CXOJIHa C IPOBOJUMOCTBIO. .., T.K....

10. ITpn HaMuny MpuMecei B MOIYITPOBOJHUKAX BO3HUKAET. ..

11. JloHOpHBIMU Ha3bIBAIOT MPUMECH. ..

12. AKuenTopHbIMU Ha3bIBAIOT MPUMECH. . .

13. IToaynpoBOJHUKAMU N-TUIIA HA3BIBAIOT. ..

14. TTonmynpoBOTHUKaMU P-THIIA HA3BIBAIOT. . .

Kpurtepun oueHKH NUCbMEHHOI0 ONpOCca:

Onenka «5» (OTIMYHO) — HA BCE BOIPOCHI JIaHBI MOJIHBIE U IIPABUJIBHBIE OTBETHI HA OCHOBAaHUU
paHee TMOJYyYEHHBIX 3HAHUM M YMEHHH, MaTepual U3JIOKEH B ONPEACICHHON JIOTUYECKOMN
MIOCJIEA0BATENBHOCTH, TEXHUYECKH TPAMOTHBIM SI3BIKOM;

Onenka «4» (Xopolio) — Ha BCe BOMPOCH! JIaHbl IMOJIHbIE W TPaBUIbHBIE OTBETHI MaTepHall
U3JIO)KEH B OIPENEICHHON JIOTMYECKOM IOCIEA0BATEIbHOCTH, IPU 3TOM JONYILIEHBI JIBE-TPU
HECYIIIECTBECHHBIE OINOKHY;

Onenka «3» (YIOBIETBOPUTENIEHO) — OTBETHI Ha BOIIPOCH! AaHbI HE B IOJIHOM 00BEMe, MaTepual
U3JI0KEH HECBSI3HO, IIPU 3TOM JIOITYIIEHBI CYIIECTBEHHbIE OINOKHY;

Omnenka «2» (HEYJIOBIETBOPUTEIBHO)— MPHU OTBETE OOHAPYKEHO HEMOHUMAaHHE OOYYaIOIIMMCS
OCHOBHOTI'O COZIEp>KaHUs y4eOHOro MaTepHasia Wik OTCyTCTBYET OTBET.



IIpakTnyeckasi padbora
Pabora co cripaBounnkom. Mzyuenue pazaena «I1oaynpoBOIHUKOBBIE THOBI
Ilenu paGotsl HayunThest pa®oTaTh C IHOJYNPOBOJHUKOBBIMU INPHOOpaMH, ONpeNeNiTh HX

MapKUPOBKY 110 CIPaBOYHBIM JAHHBIM, NPOU3BOIUTH MPOCTEHININE pPacd€Thl C IMOMOIIBIO
rpaguKoBH

TeopeTnueckas 4acTh
Cucrema yCIOBHBIX O0O3HAUE€HHUN COBPEMEHHBIX THUIIOB JIMOJOB YCTAHOBJIEHA OTPACIIEBBIM

Cranmaprom OCT 11336.919-81. B ocHOBY cucTemMbl 0003HaUSHHI MOJI0KEH OYKBEHHO-LIIU(POBOIA
KOJI.

[lepBblii 31eMeHT 0003HAYEH MCXOTHBIA MOJYIMPOBOJHUKOBBIA MaTepHaibl, U3 KOTOPOTO

U3roToBJeH nuoj. Mcnonb3ytoTcs OyKBbI MM UGB

I unu 1 — 1y1st repMaHus WK €ro COeIMHEHU;

K wnm 2 — 111 KpeMHUS Wiv €ro COeIMHEHU;

A unu 3 — 1 coeTMHECHUI Tajlus;

U unu 4 — ni1st coeqUHEHNT UHIUS.

Bropoii aiieMeHT — OyKBa, ONpeIeIISIONIast MOAKIACC (MU TPYIITY) PHOOpa.

J — 115 AM010B BBIIPSIMUTENBHBIX, UMITYJIbCHBIX, MATHUTOAUO/10B, TEPMOJINOOB;
L] — BeIMpAMHUTENIbHBIEC CTOJIOBI U OJIOKH;

A — mnonws1 CBY;

B — Bapukansr;

U — TyHHenbHBIE U OOpallleHHbIE JHOIBI;

H — nuonueie TupuCTOpSHI;

Y — TpuoaHbIE TUPUCTOPHI;

JI — u3nmyyarenu (CBETOAUOIbI);

I' — rereparopsl myma;

b — muoner I'anHa;

K — crabunuzatopsl TOKa;

C — cTaGUIUTPOHBI U CTAOUCTOPHI.

Tpetuit sneMEHT — COCTOMT W3 Tpex Ludp, 0003HAYAIONIMX HA3HAYCHHE M KauyeCTBEHHBIC

CBOICTBa MPUOOPOB, a TAKXKE MOPSIKOBBII HOMEpP pa3paboTKH.

YetBepThiii d7eMeHT (OykBa) o003HA4aeT KiIacCU(UKAIMIO AMOJa BHYTPU TEXHOJIOTHYECKOTO

TUIIA IO OJHOMY HJIM HECKOJIbKHUM JJICKTPUYCCKUM ITapaMETpaM.

SouhkrwdE

10.

11.
12.

BOl'lpOCbl K 3a49€Ty

MeTob1 n3MepeHus YIEIbHOIO CONPOTUBRIIEHUS MOIYIIPOBOJHUKOBBIX MAaTEPUAIIOB U CTPYKTYP.
JIByX30HI0BBIN METOJ U3MEPEHUS.
YeThIpeXx30HA0BBII METO U3MEPEHUS.
Meron Ban-nep-llay.
beckoHTaKkTHBIE METO/IbI U3MEPEHUS.
MeTtobl U3MEPEHNS KOHLEHTPALUK U MOJABUKHOCTH HOCHUTEJNEH 3apsiia B MOJIYNPOBOJHHUKAX C
nomouibio 3¢dekra Xomna, BOJIbT-PapagHbIX XapaKTEPUCTHUK, MO CHEKTpaM IOIJIOMEHUs U
OTpaKECHHUS.
N3mepenne XxapakTepuCTUK MapaMeTPOB HEPABHOBECHBIX HOCUTENIEH 3apsia.
Metoap! usmepeHust apeioBoil MOABMKHOCTH, Koddduiuenta nupdysun u auddy3noHHoi
JUTMHBI HEOCHOBHBIX HOCUTENEH 3apsja.
W3mepenue BpeMeHH JKU3HH, JU(GQGY3HOHHOW MJIUHBI M CKOPOCTH IOBEPXHOCTHOM
PEKOMOMHALIMY HEOCHOBHBIX HOCHUTEJIEH 3aps/a.

[IpuMeHeHNEe BIEKTPOHHOW MMKPOCKONMM JJIsi U3Y4YEHHUS CTPYKTYPHOI'O COBEpPIIEHCTBA
MOJIyTIPOBOXHUKOBBIX MAaTEPHAJIOB.

ITpocBeunBaromias 3neKTpoHHas Mukpockonus (IIOM).

IToseBasgt SMUCCHOHHASA U HOHHAsA MUKPOCKOIIHS.



13.  OrpaxarenbHas 3JIEKTPOHHASI MUKPOCKOIIHSL.

14. MukpocKomnusi MEIJICHHBIX 3JIEKTPOHOB.

15. Ckanupyromas snekTpoHHas MUKpockonus (COM).

16. IIpunnumnst padoter C3M.

17.  ®opmuposanue u o6padorka C3M nzo0pakeHuil.

18. OcnoBuble MeToabpl C3M. KoHTposib penbeda moBEpXHOCTH (M JAp. apaMeTpoB) CTPYKTYP
AJIEKTPOHUKU METOJIAaMHU CKaHUpYIoIIel TyHHeIbHOM Mukpockonuu (CTM) u aTOMHO-CHIIOBOM
Mukpockoruu (ACM).

19. Koutpoms cocTaBa, coAepKaHUs TpUMeceld M 3arps3HEHUH B  MOJIYNPOBOJHUKOBBIX
MaTepuaiax U CTPyKTypax ¢ HOMOIIbIO CIIEKTPOCKOMMYECKUX METOIOB.

20. DnexrponHas oxe-cnekrpockomnus (30C).

21.  ®oTo3neKTpOHHAS CIEKTPOCKOTHS (DP3C): PEHTICHOBCKas (hoTOdIEeKTpOHHAS
cnekrpockonus (POIC) u ynerpaduoneroBas ¢porosnekrponnas cnekrpockonus (Y DIC).

22. 3onaupoBanus noHaMU. CIIEKTPOCKOIUS pacCcesHUs MEJIEHHBIX HOHOB.

23. Crhekrpockonusi pe3ephOopIOBCKOTO OOPATHOTO PACCESHUS W CIIEKTPOCKOIHS PACCESTHUS
HMOHOB CPEJIHUX SHEPTU.

24. BtopuuHas HOHHAS MacC-CIEKTPOCKOIHSI.

25. JludpakiroHHbIE METO/IbI aHATH3a KPUCTAJUTMUECKOM CTPYKTYPBI TBEPBIX TEIL.

26. Judpakuus oeicTpsix (ABD) n memnenusix (AMD) 31eKTpOHOB.

27. Omnpenenenue  KpUCTaLUIOrpadUyYecKol  OPUEHTAIMM  MOHOKPHCTAUIOB M TOHKHX
MOHOKPHUCTAITHYECKUX TUICHOK.

28. JludpakiHOHHBIE METOJABI OLICHKH COBEPIICHCTBA KPHUCTAJUIMYECKON CTPYKTYphI TBEPIBIX
TEJL

29. JIudpakirOHHBIE METOJIbI OIIEHKU CTPYKTYPhI IOBEPXHOCTH MOHOKPUCTAILIIOB.

30. dusnueckue MPUHLIUIIBI JUTUTICOMETPHUH.

31. OmnpeneneHue TOMIMIMHBI M ONTHYECKUX CBOMCTB SIUTAKCHAIBHBIX CIOEB METOJaMHU
AIUTHTICOMETPHH.

32. Pamanosckas cnektpockomnus 1 UK-®@ypbe ciektpockomnusi.

MeTtoauyeckue yKa3aHusi 110 OPraHNU3anMu CAMOCTOSITEIbHON PadoThl CTYICHTOB

(Onucvigaemes  opeaHuzayus  Kaxicoo20 6U0d CAMOCMOAMENbHOU pabomvl  CMyOeHmos,
UCNONB3YEMO20 NPU U3VUEHUU OAHHOU OUCYUNTIUHBL).

CamocrosTenbHas paboTa 00yJaronuxcs SBISIETCS COCTaBHOM YacThio yueOHOH paboThl U UMEeT
LeJIbI0 3aKpeIUIeHue U yriryOaeHue

CocTtaB caMOCTOSATENIbHON PabOTHI:

1. TToaroToBKa K JEKIMOHHBIM 3aHATHSIM:

- YTeHue TeKcTa (yueOHUKa, TepBOUCTOYHHKA, JONOTHUTEIBHOM TUTEpaTypsl U T.11.);

- COCTaBJIEHUE TIaHA TEKCTa, rpaduueckoe n300pakeHne CTPyKTypbl TEKCTa,
KOHCIIEKTUPOBAaHHUE TEKCTA, BBIMUCKU U3 TEKCTA U T.J.;

- paboTa ¢ KOHCIIEKTOM JICKIIUH;

- IOJITOTOBKA BOTIPOCOB JIJIsl CAMOCTOSATEIBHOTO U3YUECHHUS

2. IToaroToBka K MpakTUIECKAM (CEMHUHAPCKUM) 3aHATHUSIM:

- paboTa co cripaBOYHHKAMH U JIp. JUTEPATypoii;

- 3aroJIHeHue paboudei TeTpau;

- IOATOTOBKA MYJIbTUME/IMA MPE3CHTAIIUU U JOKJIAIOB K BBICTYTICHUIO HA PAKTUYECKOM
3aHSATHU;

3. IToaroroBka K MPOMEXYTOYHOM aTTECTALUH:

- IOBTOPEHUE BCEro y4eOHOT0 MaTepuaa JUCIUILTUHBI

- aHAJIUTHYECKast 00paboTKa TEeKCTa;

4. Ilpoumne BUIBI padoT:

Hay4YHO-HMCCIIeI0BaTeNbCKas padoTa (HayyHas cTaThs, JOKIal, pedepar).



Y4eOHO-MeTOAMYECKOE W MAaTepHaIbHO-TeXHHYeCKOe ofecnmevyeHHe IUCHUIIHHBI (MOMYJIsl)
«MeToabl HCC/IETOBAHN MOJIYNIPOBOIHUKOBbIX MATEPHATOB)

Y4yeOHasi quTeparypa

OcHoBHasi iMTEepaTypa
1. ®enopoBry nmapaMeTpoB MOTYIPOBOAHUKOBBIX MAaTepUaNoB U CTPYKTyp. — M.: Pagno u cBs3b,
1985. — 264 c.
2. [1aBnOB M3MepeHHUs MapaMeTpPoOB MOITYIPOBOIHUKOBBIX MAaTepuaioB: Y4el. A By30B IO CIIEL.
«ITonynpoBOAHUKOBBIE U MUKPO3JIEKTPOHHBIE IPUOOPB». — 2-€ U3., nepepad. u pom. — M.: BIII,
1987. -239 c.
3. MupoHOB CKaHHPYIOIICH 30HIOBOM MHKPOCKONHUH: yued. moco0. ISl CTYJAEHTOB CTapIIMX
KYPCOB BBICIIUX yueOHBIX 3aBefeHuii. — H. HoBropoa: UdM PAH, 2004. — 110 c.
4. Beenenue B ¢pusuky nosepxuoctu. — M.: Hayka, 2006. — 490 c.
5. Hanorexnomnoruu. — M. Texnocdepa, 2005. — 336 c.

JlonoIHUTeIbHAS JUTepaTypa:

1. CoBpemeHnHbIE METOJIBI UCCIIEIOBAaHUS MTOBepXHOCTH. —M.: Mup, 1989. — 564 c.

2. B. Crpuxa uccrnenoBanus nonynpoBogHukoB. — K.: Beimamk. ["onoBHoe u3garenscTBo, 1988. —
232 c.

3. OcHOBBI aHaNIM3a MOBEPXHOCTU U TOHKUX TUIEHOK: [lep. ¢ anra. — M.: Mup, 1989. — 344 c.

4. Hlyxa. — M. ®usmarknura, 2007. — 464 c.

5. Hlyxka. — 2-e u3n., nepepad. u goim. — C.-I1.: BXB-IlerepOypr, 2008 r. — 752 c.

HNuTepHeT-pecypcesl

1. http://www.bruker.com/ru/products/x-ray-diffraction-and-elemental-analysis/single-crystal-x-
ray-diffraction.html

2. http://www.megabook.ru/Article.asp? AID=689837

3. http://dic.academic.ru/dic.nsf/enc_physics/2309dOTODJIEKTOHHA A



