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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

Lensimu OCBOCHUS TUCUUILUIHHBI «METOIBI UCCIICIOBAHUS MATEPUATIOB U MPOIIECCOB)»
SIBIISTIOTCSI: Pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX Ka4eCTB, a TaKke (OpMUpOBaHHE OOIICTIPO-
deccroHanpbHOW ¥ TPO(ECCUOHATBHOW KOMIIETCHIIMM B COOTBETCTBHHM C TPEOOBaHUSIMHU
®I'OC BO no nanpasnenuto moaroroBku 22.03.02 Meramtyprus.

2 MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON NMPOrpaMMbl OATOTOBKHU
O0akajaBpa

JucuuruimHa «MeTo/bl HCCIIeJOBaHUSI MAaTEePUAJIOB U MPOLIECCOBY» BXOIUT B 0a30BYIO
yacTh 0J0Kka 1 00pa3oBaTenbHOM IPOrpaMMmBl.

Jlnst u3ydeHus: TUCHUIUTMHBI HEOOXOMMBI 3HaHUSI (YMEHUs, BIAACHUs), CHOPMHUPO-
BaHHBIC B PE3YJIbTATE U3YyUEHUS NUCLUIIINH:

- ¢pu3nka (MEeXaHWKa, TEPMOJIMHAMUKA, TIOBEJICHHUE BEIIECTB B JIEKTPUUIECKOM U Mar-
HUTHOM TI0JIC);

- (pusmueckast Xxumus (3aKOHBI U METOBI (PU3UUECKON XUMUN);

- MarepuanoBe/ieHue (BIUSHUE CTPYKTYpPHBIX XapaKTEPUCTUK Ha CBOMCTBa MaTepua-
JIOB);

- METpPOJIOTHUs, CTaHJapTU3alUs U cepTUPHKAIMA (METOJbl U CPEICTBA M3MEpPEHUIt
(bu3NYECKUX BEJINYMH).

3HAaHMUS U YMEHHS CTYICHTOB, IIOJIyYEHHBIE NP U3YYEHUU IUCLMILIMHBI «MeTobl
MCCJIEIOBaHMsI MaTePHAJIOB U IPOLECCOB» OYAyT HEOOXOIMMBI UM IpH JajbHEHIIEeNH moaro-
TOBKE U BelnonHeHnu BKP.

3 Komnerenuun ody4aromerocsi, popmMupyemsbie B pe3yabTaTe 0CBOCHHUS
AUCHUILIMHBI U IUIaHUPYeMble pPe3yabTaThl 00y4eHust

B PE3YIbTATEC OCBOCHHA AWCHHUIIJIMHBI <<M€TOI[BI HCCIICOOBAHHA MATCpHUAIOB U IIPO-
ocCCOB» O6y‘l&IOH.[PII>iCSI JOJIKCH O6J'IaIlaTL CJICAYIOIIMMHU KOMIICTCHIIUAMMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHs
KOMIIETEHIIUH

ITK-2: cioco0HOCTHI0 BHIOUPATh METOABI HCCJICAOBAHNS, IINIAHUPOBATH U NPOBOINTH
HEOﬁXOZ]I/IMl)le IKCIHICPUMEHTDBI, HHTCPHPETUPOBATH PE3YJIbTAThI U 1€J1aTh BHIBO/IbI

3Hath — KJIaccu(UKaIMIo OCHOBHBIX METOJOB HUCCIIEIOBaHUI MaTepHaioB;
— OCHOBBI ITPOCBEYMBAIOLIEN U CKAHUPYIOLIEH AIEKTPOHHON, 30H0BOM,
TYHHEJIBHOW M aTOMHO-CHUJIOBOW MHUKPOCKOITHH;

YmeThb — BBIOpaTh METOJ HCCIENOBaHUS JJI ONpE/eNIeHUs apaMeTpoB MaTepua-
JIOB IIPY PEIEHUN KOHKPETHOM MPaKTUYECKOM 3a/1a4H;

— MOJIEPHU3HUPOBATh METOAMKH TOJIy4YeHHs] M OOpabOTKH HKCHEepUMEH-
TaJbHBIX JaHHBIX;

— BBIOWPATH W MCIIOJB30BATh METO/BI U 000PYIOBaHUE IJIs aHAIM3a PU3H-
KO-MEXaHWYECKUX CBOMCTB HOBBIX MAaTE€pPHAJIOB U U3AEIUN U3 HUX;

Bnaznets — MPaKTUYECKUMU HaBBIKAMH MPOBEACHUS IKCIIEPUMEHTA C YUETOM BBIOO-
pa ONTUMANbHBIX METOJIMK U 000pYI0BaHUS AJIs UCCIIEOBAHUM, palino-
HAJTBHOTO OTpeeNICHUs YCIOBHIA U JUaa30Ha YKCIIEPUMEHTOB, 00paboTKH,
CHCTEMAaTHU3alMN U aHaIN3a [MOJIYYECHHBIX PE3YJIbTaTOB.

OIIK-1 roTOBHOCTBHIO MCII0JIb30BaTh QyHIAMEHTAJbHbIE O0LIENHKEHEePHbIe 3HAHUS

3HaTh — MCTOABI U3Y4YCHUIA q)HSI/IKO-XI/IMI/I‘ICCKI/IX IIponecccoB, (1)I/ISI/I‘ICCKI/IX, XUMH-




CTpyKTypHBI
JJIEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS
KOMIIETEHIINH

YECKUX CBOMCTB M DKCIUTyaTallMOHHBIX XapaKTEPUCTUK MaTepUaJIOB, yCT-
POKCTB, MPHOOPOB M M3/IEIHIA HA UX OCHOBE;

Ymers — IPHUMCHATH I[I/I(bpaKHI/IOHHBIe, CIICKTPOCKOIINYECKHUEC, PC30HAHCHBIE U
Apyrue METOAbI IPHU UCCICAOBAHNN MAaTCPHAJIOB;

Brnaners — TIIPAKTHYCCKMMH HaBbIKAMH HCIIOJIb30BAaHHUS DJICMCHTOB METOOB HMCCIC-
JIOBaHU MaTEpPUAJIOB U IIPOLICCCOB Ha APYIUX AUCHUIUIMHAX, HA 3aHATHUAX B
ayguTOpPUH U HA yqeGHOﬁ IIPaKTHKE,




4 CTpyKTypa U co/iepKaHHue QU CUUILTUHBI

OO01mmas Tpy10€MKOCTh TUCIUIUTHHBI COCTaBIsIeT 4 3a4eTHBIC eMuHUIBI 144 akaa. 9acoB, B TOM YHCIIE:

—  KOHTakTHas paborta — 59,7 akaj. 4acos:

— aymuTtopHas — 56 akaj. 4acos;

—  BHeayauTOpHas — 3,7 akaJ. 4acos;
— camocrosTenbHas pabota — 48,6 akan. yacos;
—  MOATOTOBKA K 9K3aMeHy — 35,7 4acos.
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TEepPHAaJIOB para. [lonroroBka goknaza.
2 MeTobl H3y4eHUs CTPYKTYPBI MaTe-
puaoB
3amura 1ab0paTopHON PabOTHI:
2.1 OnTrueckasi, MPOCBEYHBAOIAS U «3yuenue yctpoiicTBa u [1K-2-
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7|2 6 6 «KonnuecTBeHHBINH aHATU3 TTa-
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Hroro no paznery 2 12 | 10/4 12 [ToaroroBka k tecty Ne 1. U3Y4EHHUs CTPYKTYpbl MaTepua- OH}£<,1
JIOB» 3yB
3. MeToap! u3ydyeHus pusnuecKkux, Xu-
MHYECKUX U OMOJIOTUYECKUX CBOMCTB,
MEXaHUYECKUX U IKCILTyaTallHOHHBIX
XapaKTepUCTHK MaTEepUaloB, yCTPOUCTB,
puOOPOB U M3/IETHN
3amura aboparopHoit padotsl | ITK-2-
3.1 PeHTreHoBCKHE METOBI UCCIIEIOBA- 71 4 | 9 4 [ToaroroBka k mabopatopHOi Ne 4: 3YB,
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pockonay, «KoanuecTBEeHHbIN
aHaJIM3 JI0JIU BSA3KOHM COCTaB-
JISTFOIIIEH M3JI0OMaY
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5 O6pa3oBaTesibHbIe H HHPOPMAIMOHHBIE TEXHOJIOTHH

Jis ycBOGHMSI CTy/IGHTaMH 3HAHUU 10 AUCHUILTHHE «MeToabl Ucciae10BaHus MaTepua-
JIOB ¥ TIPOLIECCOBY MPUMEHSIOTCS TPAJIUIMOHHAS ¥ KOMIIETEHTHOCTHO-MOAYJIbHAS TEXHOJIO-
rud oOyudeHusi, BKIIIOUaromuye B ce0si OOBSICHEHUs NpenojaBaTels Ha JEKIHIX, CaMOCTOS-
TENBHYIO paboTy ¢ yueOHOW M CIIPaBOYHOM JUTEPATYpOil MO0 MUCHUILUIMHE, BBHIIOIHCHHE JIa-
060paTopHBIX pabOT MO0 METOAMYECKUM YKA3aHUSIM H T.II.

B xauecTBe HHTEPAaKTUBHBIX METOJOB OOYUCHHUS HCIIOIB3YIOTCS:

- OIlepe’Karolasl caMoCTOsITeNbHAs paboTa U paboTa B KOMaHJI€ IIPU BBIIIOJIHEHUU Ja-
OopaTOpHBIX padoT;

- mpobsieMHOe 00y4YeHHEe MPU MOUCKE WH(POPMAIIMOHHBIX MCTOYHUKOB, COCTABICHUH U
HanvcaHuy pedepara 1o noay4eHHBIM HHANBUIYaIbHBIM 33/1aHHSIM.

CamocrosTenpHas paboTa CTYJCHTOB HaIlpaBlieHa Ha 3aKPETICHHE TEOPETUIECKOro Ma-
Tepuaia, W3J0KEHHOTo IperojaBareieM, Ha NpopaboTKy TeM, OTBEJCHHBIX Ha CaMOCTOS-
TEJILHOE W3YyYeHHe, Ha MIOATOTOBKY K JJAOOpaTOPHBIM 3aHATHAM, HaNMCcaHue pedepata, moaro-
TOBKY K KOHTPOJIBHBIM pa0b0TaM M UTOTOBOMY 3aUeTy IO JUCLUILIHHE.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEeIbHOI PadoThl 00y4aK0IHXCH

Bomnpoce! k Tecty Ne 1:

TEMA: «OnTtu4eckass MUKPOCKOIIHSA»

1. B cBeTOBOIl MUKPOCKOIIUHM /ISl HCCJIEJOBAHNSA 00bEKTAa NIPUMEHsIeTCs
1. my4ok cBera

2. BNEKTPOHHBIN MYYOK

3. MOHHBII ITy4OK

2. Pazpemaromasi cnoco0HOCTB — 3TO

1. MakcUMaJIbHOE PacCCTOAHNEC, HA KOTOPOM JIBa TOYCYHBIX 00BEKTa BOCIIPHMHUMAIOTCA KaK IBEC
OTJENIBHBIX JIPYT OT Apyra TOUKH

2. MUHUMAaJIbHOE PacCCTOAHNEC, HA KOTOPOM ABAa TOUYCYHBIX 00BEKTA BOCIIPMHUMAIOTCA KakK JIBC
OTJENIBHBIX JIPYT OT ApYyra TOUKH

3. 9TO paccTosiHHE, Ha KOTOPOM J[BA TOUYEYHBIX 00HEKTa BOCIIPHHUMAIOTCS KaK OJHA TOYKa

3. Jl1s1 UcCJIel0BaHUs CTPYKTYPbI MOJIYNPO3PAYHBIX M NMPO3PAaYHbIX 00bEKTOB IpHUMe-
HAKOTCH

1. MEKPOCKOIIBI OTPayKEHHOTO CBETA

2. MUKPOCKOIIBI IPOXOASAIIErO ceTa

3. CTEpEOMHUKPOCKOIIBI

4. JIi1sl HCCJIeI0OBAHNUS CTPYKTYPbI METANINYECKHX U He MPO3pavyHbIX 00pa3uoB NpUMe-
HAKOTCH

1. MEUKPOCKOIIBI OTPa’KEHHOTO CBETA

2. MUKPOCKOIIBI IPOXOSAIIErO ceTa

3. CTEpEOMHUKPOCKOIIBI

5. lns uccjie0BaAaHUSA CTPOEHMSI M3JI0MOB IIPUMEHSAKOTCS
1. MUKpPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOTIBI IPOXOJISIIEro ceTa

3. CTEPEOMHUKPOCKOIIBI



6. UTo orpaHu4YuBaeT MAKCMMAJIbHOE YBeJIH4YeHHEe CBETOBOI0 MUKPOCKoONa?
1. KauecTBO JIMH3 MUKPOCKOIIA — OObEKTHB U OKYJISAP

2. KOJIMYECTBO JIMH3 MUKPOCKOIIA

3. JUTMHA BOJIHBI CBETa

7. ®ayopecueHTHAS MUKPOCKOIUS — ITO

1 MeToz mosyueHHs] YBEIMYCHHOTO M300paKeHUsI C UCIOIb30BaHUEM JIOMHHECICHIINU BO3-
OyX/IE€HHBIX aTOMOB U MOJIEKYJ oOpa3ia

2. METOJ, B KOTOPOM Ha OOBEKTE €IUHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJHA TOYKA, Orpa-
HUYEHHAs TUPPAKIUOHHBIM MIPEAETIOM

3. METOA, OCHOBAHHBIN Ha B3aHMOI[eI>'ICTBI/II/I MOHOXPOMATHUYCCKOI'0 U3JIy4CHHA C BCUICCTBOM,
COTPOBOXKAAIOIINICS U3MEHEHUEM SHEPIHH PACCESIHHOTO U3Y4YEHHs 10 CPaBHEHUIO C DHEP-
rUel Magarouiero Ha 00bEKT U3TyUEHUS

4. MeToJ, MpU KOTOPOM MPOUCXOJUT IOAABICHUE CIIOHTAHHOTO U3Ty4deHHs Ha nepudepun
I[ATHA JJIOMUHCCICHIINHU, 3a CUCT BBIHYXXJICHHOI'O U3JTYYCHUSA

8. KongokanbHasi MUKPOCKONUS — ITO

1 MeTon moyiydeHUs! YBEIMYEHHOTO H300paXXE€HUsl C MCIOIh30BAHUEM JIIOMUHECLICHIIMA BO3-
OyX/IE€HHBIX aTOMOB U MOJIEKYJ 0Opasiia

2. METOJ, B KOTOPOM Ha OOBEKTE €IMHOBPEMEHHO 3aCBEUMBACTCS TOJIHKO OJHA TOYKA, Orpa-
HUYEHHAs TUPPAKIIMOHHBIM MIPEAETIOM

3. METONA, OCHOBAaHHEIN Ha B33HMOZ[€fICTBI/IPI MOHOXPOMATHUYCCKOI'0 U3JIy4CHHA C BCUICCTBOM,
CONPOBOXKAAIOUIUNCA U3MEHEHUEM DYHEPTUU PACCESTHHOTO M3JIYYEHHS N0 CPAaBHEHMIO C DHEp-
ruel majaroniero Ha 00beKT U3TydeHUS

4. MeTol, MpU KOTOPOM MPOUCXOJUT IMOAABICHUE CIIOHTAHHOTO U3Ty4deHHs Ha nepudepun
IATHA JIOMUHCCICHIINH, 3a CUCT BBIHYXXJICHHOI'O U3JTYYCHUSA

9. CrieKTpocKONnuss KOMOMHAIIMOHHOTO PACCEeTHUS — ITO

1 MeTon MONy4eHUs YBEIHMUEHHOTO M300paKeHHUsl C MUCTOIb30BaHUEM JTIOMUHECIICHIIMUA BO3-
OY>XKIEHHBIX aTOMOB U MOJIEKYJ oOpasia

2. METOJl, B KOTOPOM Ha OOBEKTE €IUHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJHA TOYKA, Orpa-
HUYEHHAas TUPPAKIUOHHBIM MIPEIETIOM

3. MeTo/, OCHOBaHHBII Ha B3aHMMOJEHCTBIH MOHOXPOMATHYECKOTO M3TYYECHHsI C BEIIECTBOM,
COITPOBOKIAFOIIMICS U3MEHEHHEM DHEPTUU PACCESTHHOTO M3YYCHHUS 110 CPAaBHEHHIO C DHEp-
THeH Magaroniero Ha 00bEKT U3TyYSHHS

4. MeTol, MpU KOTOPOM IPOUCXOJUT IOJABJIEHUE CIIOHTAHHOTO U3JIy4eHHs Ha nepudepuu
TMSATHA JIIOMUHECIIEHIUH, 32 CYET BBIHYKJIEHHOTO U3ITy4eHUs

10. STED-mMukpockonus — 310

1 MeToj MoJTydeHHs YBEIIMYSCHHOTO M300paKeHHUsI C MCIOIB30BaHUEM JTFOMHHECIICHIINN BO3-
OyXJIEHHBIX aTOMOB U MOJIEKYJ 0Opa3ia

2. MeTOJI, B KOTOPOM Ha OOBEKTE eIMHOBPEMEHHO 3aCBEYMBAETCS TOJIBKO OJJHA TOYKA, OTpa-
HUYEHHAas TUPPAaKIHOHHBIM IPEaeIoM

3. METO, OCHOBAHHBIN Ha BSaHMOHeﬁCTBHH MOHOXPOMATHUYCCKOI'0 U3JTYy4YC€HHA C BCIUICCTBOM,
COITPOBOKIAIOIIMICS U3MEHEHHEM PHEPTUU PACCEIHHOTO M3TY4YEHHUs M0 CPAaBHEHMIO C DHEp-
THel Mafaonero Ha OObEKT N3TyIeHHS

4. MetoA, MpU KOTOPOM HPOHMCXOIUT MOJABIEHUE CIHOHTAHHOTO M3JydeHHs Ha nepudepun
ISITHA JIIOMUHECIICHIINH, 33 CUET BBIHYKIEHHOTO N3Ty4ICHHS

TEMA: «JIeKTPOHHAsI MUKPOCKOIUSD)
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http://ru.wikipedia.org/wiki/%D0%9B%D1%8E%D0%BC%D0%B8%D0%BD%D0%B5%D1%81%D1%86%D0%B5%D0%BD%D1%86%D0%B8%D1%8F

1. DyIeKTpOHHAsi MUKPOCKONHS — 3TO

1. COBOKYITHOCTb 3JIEKTPOHHO-30HOBBIX METO/I0B UCCIIEAOBAHUS MUKPOCTPYKTYPhI TBEPABIX
TeJl, UX JIOKAJIBHOTO COCTaBa U MUKPOIIOJIEH ¢ IOMOIIBIO 3JIEKTPOHHOI'O ITy4Ka

2. uccienoBaHle MOp(HOJIOTUU U JIOKAJIBHBIX CBOMCTB MOBEPXHOCTH TBEPAOTO Teja C BBICO-
KAM TIPOCTPAHCTBEHHBIM Pa3peIICHUEM C IOMOUIbIO CIEIHATbHBIM 00pa3oM IpPUTOTOBIICH-
HBIX 30HJIOB B BUJIE€ U

3. HCCICA0OBaHNA MHUKPOCTPYKTYPBI TBEPABLIX TCJI, KX JIOKAJIBHOI'O COCTaBa C IMOMOIIbBIO ITpHU-
OOpOB OCHAILEHHBIX COBPEMEHHOI 3JIEKTPOHUKOM

2. IIpocBeunBaromuii 3jeKTpOHHBIN MUKpockon (IT9M) —3to

1. mpubop, MO3BOJIAIOMIMN MOJIydaTh U300paKEHHUS TOBEPXHOCTH 00pasua ¢ OOJBIINM pas-
perieHueM

2. pu0op, B KOTOPOM AJICKTPOHHBIN JIyd MPOIYCKACTCS Yepe3 yJAbTPATOHKHUN oOpasell, npu
9TOM B3aUMOJICUCTBYS C HUM

3. MHKpPOCKOII, B KOTOPOM H300pakeHne (HOPMHUPYETCS TOTOKOM YaCTHI], HCITyCKAEMBIX I10-
BEPXHOCTBIO O0BEKTa IPU HarpeBaHUH, HAJIOKEHUH CHIIBHOTO JIEKTPUYECKOTO MOJIS

3. PacTpoBblii 31eKTpOHHBIH MUKpOckon (PIM) — 310

1. mpubop, MO3BOJISIFOIINN TIOTY9YaTh U300paKCHHS MMOBEPXHOCTH 00pasia ¢ OOJBIINM pa3-
pelieHuemM

2. mpubop, B KOTOPOM BIIEKTPOHHBIHN JIyd MPOITYCKaeTCs 4epe3 yabTpaTOHKHN oOpaser, mpu
3TOM B3aUMO/ICHCTBYS C HUM

3. MHKPOCKOII, B KOTOPOM H300paskeHne (popMUpyeTcs MOTOKOM YaCTHUIl, UCITYCKAaeMbIX IMO-
BEPXHOCThIO 00BEKTA MPU HArPEBAHUH, HAJIOKEHUH CHUIIBHOTO JIEKTPHUECKOTO MO

4. Yto aBasiercss 00beKTOM HccaeaoBanus B [I9M?
1. Mukpouund

2. peruika

3. Metayunueckas ¢oJibra

4. 00BEKT ¢ CHIIBHO Pa3BUTHIM penbedom

5. Yro siBasieTcs1 00beKTOM HccienoBanus B POM?
1. Mukpouuud

2. perumka

3. Metayumueckas ¢oJipra

4. 00BEKT ¢ CHIIBHO Pa3BUTHIM pelibehoM

6. KocBeHHBIH MeTOA 3JIEKTPOHHOMHKPOCKONHUYECKHUX HCCICAOBAHMI MeETAI0OB H
criiagoB B [I9M npoBoasit

1. Ha MeTayUTMYEeCKUX (OJTbrax

2. Ha peruImKax

3. Ha u3I0Max

7. IllpsasMoii MeTO/ 3JIeKTPOHHOMHMKPOCKONMUYECKHUX HCCICI0BAHUI META/VIOB M CILUIABOB
B [I9M npoBoasit

1. Ha MeTauIMYecKuX PoIbrax

2. Ha peruIKax

3. Ha u3JIoOMax

8. UccienoBanme pacnpeesieHne M MJIOTHOCTH IHCJIOKAIUI BO3MOKHO
1. c MOMOMIBIO MTPOCBEYNBAIOIIETO IEKTPOHHOT'O MHKPOCKOTIA
2. ¢ IOMOUIBIO PACTPOBOTO JEKTPOHHOTO MUKPOCKOTIA



3.¢c IMOMOIIBIO CBCTOBOI'O MUKPOCKOIIA

9. IlpoBenenne ppaaxkrorpapuueckux uccjae0BaHUI BO3MOKHO
1. ¢ mOMOIIBIO TPOCBEUNBAOIIETO JIEKTPOHHOI'O MUKPOCKOIIA

2. C TOMOIIIBIO PACTPOBOTO ANEKTPOHHOTO MUKPOCKOTIIA

3. ¢ IOMOILBIO CBETOBOTO MUKPOCKOIIA

10. ®okycupoBaHue MyYKA JIEKTPOHOB B JIEKTPOHHBIX MUKPOCKONAX OCYLIECTBJISIETCS
¢ MOMOIIBI0

1. onTHYECKUX JIMH3

2. 9JICKTPOMAariuTHBIMH JIMH3aMHU

11. Pazpemawmas cnocooHocts [IIM cocraJisier
1.1,5-10 am

2.0,2-1,0 am

3.0,2 Mm

12. Pazpemaromas cnocooHocts POM cocraBisier
1.1,5-10 am

2.0,2-1,0 am

3.0,2 Mm

13. Kakue 3/1eKTpOHBI 00J1a1a10T 00Jib1IIel pa3pemaomieil cnocoOHOCTHIO ISl MOJIyYe-
HHS N300pakeHNs MOBEPXHOCTH 00pa3ua ¢ nomoumbs POM?

1. BTOpH4HBIE

2. OTpaXKCHHbIE

3. TIOTJIOIICHHBIE

TEMA: «Ckanupyomasi 30H10Basi MUKPOCKONIHS»

1. Ckanupyromas 3ou10Bast Mukpockonus (C3M) —a3to

1. COBOKYIHOCTH JIEKTPOHHO-30HAOBBIX METOJIOB MCCIIEN0BAHUSA MUKPOCTPYKTYPBI TBEPABIX
TeJI, UX JIOKAJIBHOT'O COCTaBa U MUKPOIOJIEH ¢ TOMOLIBIO 2JIEKTPOHHOTO ITy4Ka

2. uccnenoBaHre MOP(HOJIOTUU U JIOKAJIBHBIX CBOMCTB MOBEPXHOCTH TBEPAOTO Tea C BBICO-
KUM TMPOCTPAHCTBEHHBIM pa3pelieHueM C MOMOIUIbI0 CHEeHaTbHBIM 00pa3oM NMPUTOTOBIICH-
HBIX 30H/I0B B BUJIE UIJ

3. uccleJ0BaHUsSI MUKPOCTPYKTYPBI TBEPABIX TEN, UX JIOKAIBHOTO COCTaBa € MOMOIIbIO MPHU-
OOpOB OCHAILIEHHBIX COBPEMEHHOI 3JIEKTPOHUKOM

2. HccnenoBanue MUKpopeabeda MOBEPXHOCTH M ee JIOKAJbHBIX cBoiicTB B C3M mnpo-
BOJUTCSA C IIOMOIIbLIO

1. myuka cBeta

2. 3JIEGKTPOHHOTO 30H1a

3. 30H7a B BUJIE UTJIBI

3. Ckanupywoumii TYyHHeJIbHbIH MHKPOCKOI — 3TO

1. MuKpoOCKOII, MPUHIHKI PabOThl KOTOPOI'O OCHOBAH Ha PETUCTPALMM CUIIOBOTO B3aMMOJEH-
CTBHSI M@Ky TOBEPXHOCTBIO UCCIIEAYEMOTo 00pasia U 30H0M

2. MUKpPOCKOII, B KOTOPOM JUIsl ITOJYyYEHHUsI MHPOPMALIUU O CBOMCTBAX MOBEPXHOCTH UCIONb-
3yeTcs AJIEKTPUUYECKOE B3aUMOJICHCTBHE MEKIY 30HIOM U 00pa3lioM

3. MHKPOCKOII, IPUHIMIT PabOThl KOTOPOIO OCHOBAH Ha SIBJICHUM TYHHEJIHWPOBAHUS JJIEKTPO-
HOB 4Yepe3 Y3KUH MOTCHUUAIbHBIA Oapbep MEXIy METaUNIMYeCKUM 30HJOM M IPOBOISIINM



00pa3IoM BO BHEIIHEM 3JIEKTPUUECKOM I0JIe
4. MUKpPOCKOII, B KOTOPOM JUIsl ITOJy4eHHsI HHPOPMALIUU O CBOWCTBAX IOBEPXHOCTH HUCHOJIb-
3yeTcsl MArHUTHOE B3aUMOJEHCTBHE MEX/y 30HJOM U 00pa3LoM

4. ATOMHO-CHJIOBOi MHKPOCKOI — 3TO

1. MUKpOCKOII, IPUHLHUIT Pa0OTHl KOTOPOTO OCHOBAH Ha PETMCTPALIMU CHUIIOBOTO B3aUMOJEH-
CTBUS MEX]ly IOBEPXHOCTHIO UCCIEAYEMOro 00paslia U 30H10M

2. MUKPOCKOII, B KOTOPOM JIJIsl MOTY4YeHHs] HH(POPMALIUU O CBONCTBaX MOBEPXHOCTU HCIONb-
3yeTcs AJIEKTPUUYECKOE B3aUMOJICHCTBHE MEKAY 30HIOM U 00pa3LoM

3. MHUKPOCKOTI, MIPUHIIMIT PaboThl KOTOPOTO OCHOBAH HA SBJICHUU TYHHEJIUPOBAHHS DIEKTPO-
HOB 4Yepe3 Y3KUH MOTCHUUAIbHBIA Oapbep MEXIy METAJUIMYECKHM 30HJIOM U MPOBOISIINM
00pa31oM BO BHEIIHEM 3JIEKTPUUYECKOM I10J1€

4. MUKpOCKOII, B KOTOPOM JJIsl TIOJy4YeHUsI HHPOPMAIIMK O CBOWCTBAX IMOBEPXHOCTHU UCIOJb-
3yeTCsl MATHUTHOE B3aMMOJCHCTBHE MEXKIY 30HI0M U 00pa3iioM

5. DJ1eKTpPOCHJI0BOii MUKPOCKOII — 3TO

1. Mukpockor, TpuHLIUIT pabOThl KOTOPOrO OCHOBAH Ha PETMCTPALIMU CUIIOBOIO B3aUMOJEH-
CTBMSI MEXJly TOBEPXHOCTBIO UCCIIEYyEeMOro 00pasia U 30H0M

2. MUKPOCKOII, B KOTOPOM JJIsl TIOJy4YeHUs] MHPOPMAIIMK O CBOWCTBAX IMOBEPXHOCTHU UCIOJb-
3yeTcs 3JEKTPUYECKOe B3aUMOJIEHCTBUE MEX/1y 30HI0M M 00pa3LioM

3. MUKPOCKOTI, IPUHIIUIT PabOThl KOTOPOT'O OCHOBAH Ha SIBIICHUH TYHHEJIHWPOBAHUS DJIEKTPO-
HOB 4Yepe3 y3KUH MOTeHUUAIbHBIA Oapbep MEX]y METAJUIMYECKUM 30HJOM M IPOBOJSAIIMM
00pa310M BO BHEIIHEM 3JIEKTPUUYECKOM I10J1€

4. MUKpPOCKOII, B KOTOPOM JUIsl ITOJy4YeHHUsI MH(POPMALIUU O CBOWCTBAX MOBEPXHOCTH HUCHOJb-
3yeTcsl MAarHUTHOE B3aUMOJIEICTBIE MEXKIY 30HIAOM U 00pa3IioM

6. MarHuTHO-CHJIOBO MHKPOCKOI — 3TO

1. MUKPOCKOII, TPUHILIUIT Pa0OTHl KOTOPOTO OCHOBAH Ha PETUCTPALIUU CHUIIOBOTO B3aMMOJCH-
CTBUSI MEX]ly TOBEPXHOCTHIO HCCIEAYEMOro 00pasiia v 30H10M

2. MUKPOCKOII, B KOTOPOM JIJIsl TOTY4YeHHs] HH(POpPMAIIMKU O CBOHCTBaX MOBEPXHOCTH HCIONb-
3yeTcs 3JIEKTPHUUECKOe B3aUMOAEHCTBHE MEXTY 30HI0M U 00pa3iioM

3. MHUKPOCKOTI, MIPUHIIUI paboThl KOTOPOTO OCHOBAH HA SBICHUU TYHHEJIUPOBAHHS DIEKTPO-
HOB 4Yepe3 Y3KUH MOTCHIHAIBHBIA Oapbep MEXIy METAUNIMYECKHUM 30HJOM U TMPOBOISIIUM
00pa31i0M BO BHEIIHEM SJIEKTPUUYECKOM T10JIe

4. MUKPOCKOTI, B KOTOPOM JIsl TIOJyYeHUsI MH(POPMAIIUA O CBOMCTBAX MOBEPXHOCTH HUCIIOJb-
3yeTCsl MAarHUTHOE B3aUMOJIEHCTBHE MEXKIY 30HIAOM U 00pa3IioM

7. U300paskenne penbeda NOBEPXHOCTH B CKAHUPYIOIEM TYHHEJIbHOM MHUKPOCKOIE IPH
uccjie0BaHuu o0pa3ua ¢ MUKpopeabedoM popmupyercs

1. METOIOM NOCTOSIHHOTO TYHHEJIBHOTO TOKa

2. METOAO0M MMOCTOSTHHOM BBICOTEI

3. METOJIOM NTOCTOSIHHOM CHJIBI

8. U300paxkenne peabeda MOBEPXHOCTH B CKAHMPYIOIIEM TYHHEJIbHOM MHUKPOCKOIIE NMPH
HCCJIeIOBAHMHU 00pa3ia ¢ aTOMAPHO IJ1a/IK0I MOBEPXHOCThI0 opMuUpyercst

1. METOAOM MOCTOSTHHOTO TYHHEIBHOI'O TOKa

2. METOJOM IOCTOSIHHOU BEICOTBI

3. METOJIOM ITOCTOSTHHOM CHJIBI

9. B ckaHUpPYIOIMX TYHHeJIbHBIX MUKPOCKONAX MCIOJb3YIOTCS 30H/1bI, H3TOTOBJIEHHbIE
METO/I0M
1. 5IEKTPOXUMHUYECKOTO TPABJICHUS BOJIb(PPAMOBOIl TPOBOIIOKH



2. mepepe3aHreM TOHKOW TPOBOJIOKH C TIOMOIIBIO OOBIKHOBEHHBIX HOKHUI]
3. TOHKOH 3aTOYKH

10. KoHTaKTHBIH peskuM padoThl AaTOMHO-CHJIOBOT0 MUKPOCKOIA — 3TO

1. paccTosiHHE OT UTJIBI KaHTHIIEBEPA 0 00pa3iia COCTABIISIET MOPSIKA HECKOJIBKUX JIECATHIX
HaHOMeETpa

2. KaHTWJICBEP C TIOMOIIBIO MHhE30KPHUCTAIA KOJICOIEeTCS HaJ M3y4aeMON MOBEPXHOCTBHIO C
aMIUTUTYJI0ON ~2 HM

3. urna KaHTWIeBepa B HIDKHEW TOYKE CBOMX KOJeOaHUH ClIerka KacaeTcs MOBEPXHOCTH 00-

pasma

11. BeCKOHTAKTHBIH PesKUM Pad0ThI ATOMHO-CHJIOBOT0 MUKPOCKONA — 3TO

1. paccrosiHue OT MBI KaHTHJIEBEPA IO 00pa3iia COCTABIISIET MOPSAKAa HECKOJIbKHUX JECATHIX
HaHOMeETpa

2. KaHTWJIEBEP C MOMOIIBIO MbE30KPUCTAIIIA KOJIECOJIETCS HaJ M3ydaeMOM MOBEPXHOCTHIO C
aMIUTUTYJI0N ~2 HM

3. Urya KaHTUJIeBEpa B HUKHEH TOUKE CBOMX KOJEOAHWH Clierka KacaeTcs MOBEPXHOCTH 00-

pasma

12. I1oJIyKOHTAKTHBIA peKuM padoThl aTOMHO-CHJI0BOI0 MUKPOCKOIIA — 3TO

1. paccrosiHue OT Wbl KaHTHJIEBEPA IO 00pa3lia COCTABIISIET MOPSAKAa HECKOJIbKHUX JECATHIX
HaHOMETpa

2. KaHTWJIEBEP C MOMOIIBIO MbE30KPHUCTAIIA KOJEOJIETCS HaJ M3y4aeMOM MOBEPXHOCTHIO C
aMILTUTYI0M ~2 HM

3. WUryIa KaHTUJIEBEpa B HUKHEH TOUKE CBOMX KOJEOAHWH ClIeTKa KacaeTcs MOBEPXHOCTU 00-

pasma

13. /st mceienoBaHus ANIJICKTPUYECKHX CBOMCTB 00pa3snoB B JIEKTPOCHJIOBOM MHUK-
pocKoIne NpuMeHsieTcst

1. oHONIPOXOAHAs METOAMKA — (PUKCUPYIOTCS M3MEHEHMs aMIUIUTY/bl KOJIeOaHU| KaHTHJIe-
BEpa, KOTOPHIE CBSI3aHbl C U3MEHEHHEM E€MKOCTHU CHUCTEMBI 30H]-00pa3ell BCIEICTBUE H3Me-
HEHMS IUDJIEKTPUUECKUX CBOMCTB 00pa3ia

2. ABYXIPOXOJHAsi METO/AMKA: MEPBbIM MMPOXOJ — CHUMAETCS U300pakeHue penbeda moBepx-
HOCTH 00pa3ia, BTOpoi MpoxoJ — GUKCUPYIOTCS M3MEHEHMs aMIUTUTY/AbI KojJeOaHU KaHTH-
JeBepa, KOTOpbIE CBA3aHbl C N3MEHEHHEM €MKOCTU CUCTEMBI 30H/-00pa3el] BCIEACTBUE U3Me-
HEHMS IUAJIEKTPUUECKUX CBOMCTB 00pa3ia

3. ABYXIIPOXOJIHAs METOJIMKA: MEPBbIM MPOoXoa — (PUKCUPYIOTCS M3MEHEHHUS aMIUTUTYAbI KO-
neGaHMil KaHTUJIEBEpa, KOTOPHIE CBSI3aHBI C M3MEHEHHEM €MKOCTH CHUCTEMBI 30HA-00pa3zer
BCJIE/ICTBUE U3MEHEHHUS TUAJIEKTPUUYECKHX CBOMCTB 00pasiia, BTOPOH MPOXOJ — CHUMAETCS
nu300pakeHue peabeda MoBEepXHOCTH 00pa3lia

14. MaruuTo-cuii0Boe H300pakeHHe MOBEPXHOCTH 00pa3lOB, HMEKIIMX €1a00 pa3BHU-
ThIii pesibed) MOBEPXHOCTH, (pOpMHUpPYyeTCs

1. Mo MeToly OCTOSIHHOM BBICOTHI, IPU 3TOM (PUKCUPYETCs BEIMYMHA M3TH0a KaHTHIIEBEpa,
3a CUeT CHJIBl MATHUTHOTO B3aMMO/ICHCTBHS 30Ha ¢ 00pa3iom

2. 0 JBYXIIPOXO/JHOM METOJMKE: MEepPBbIi MPOX0J — CHUMAeTcss n3o0paxkeHue penbeda mo-
BEPXHOCTH 00Opaslia, BTOPO Mpoxoa — (GUKCUPYIOTCS U3MEHEHHS M3rn0a KaHTHIIeBEpa CBSI-
3aHHBIE C HEOTHOPOIHOCTHIO MArHUTHBIX CHJI, JEMCTBYIOIMX HA 30H]] CO CTOPOHBI 00pa3ia

3. MO IBYXMPOXOTHON METOMMKE: MEPBBIN MPOX0a — (PUKCUPYIOTCS M3MEHEHHUs U3rnbda KaH-
TUJIEBEPA CBSA3aHHBIE C HEOJHOPOAHOCTHIO MAarHUTHBIX CHJI, IEHCTBYIOIIMX HA 30HJ CO CTO-
POHBI 00pa3iia, BTOPOI MPOXOJT — CHUMAETCS N300pakeHne pesibeda MTOBEPXHOCTH oOpasiia



15. Maraurto-cuyioBoe n3o0pakeHue MOBEPXHOCTH 00pa3lOB, HMEHIINX C CHJIBHO pa3-
BHUTBIM pejibe()OM NMOBEPXHOCTH, (POPMHUPYeETCH

1. Mo MeToly IOCTOSIHHOM BBICOTHI, IPU 3TOM (DPUKCUPYETCs BEIMYMHA M3TH0a KaHTHIIEBEPA,
3a CUeT CUJIbl MArHUTHOT'O B3aMMOJAEHCTBHS 30Ha ¢ 00pa3LoM

2. Mo BYXIPOXOJHOM METOJIMKE: MEPBBI MPOX0J — CHUMAETCs n300paxkeHue penbeda mo-
BEPXHOCTH 00pasla, BTOPOH NpoxoJ — GUKCUPYIOTCS M3MEHEHHs M3rnba KaHTuieBepa CBs-
3aHHBIE C HEOJHOPOIHOCTHIO MATHUTHBIX CHJI, JIEMCTBYIOIIMX HA 30H]] CO CTOPOHBI 00pa3ia

3. 0 ABYXNPOXOJHON METOAMKE: MEPBbIN MPOXoJ — (PUKCUPYIOTCS U3MEHEHUsS U3ruda KaH-
TUJIICBCPA CBA3AHHBIC C HCOAHOPOJAHOCTHHO MArHUTHBIX CHUJI, ﬂCﬁCTByIOHIHX Ha 30HA CO CTO-
pOHBI 00pa3ia, BTOPOM NPOX0J — CHUMAETCs N300pakeHue penabeda MoBepXHOCTH o0pa3La

16. 3011 1J11 MArHUTO-CHJIOBOT0 MUKPOCKOIA MPeACTABJsAET CO00i
1. urna 30H1a MOKpPHITa clloeM (DeppOMarHUTHOTO MaTepualia

2. Wrja 30H7a MOKPHITA CJIOEM TOKOIIPOBO/IAIIEE TOKPHITHE

3. uria 30H/1a U3rOTOBJICHA U3 BOIB(PPAMOBOU MPOBOIOKH

17. 30HI[ AJIA 3JIEKTPOCHIOBOTI0 MUKPOCKOIIA MMPEACTABJIACT co0oi
1. urma 30H/a IIOKpbITa CJI0EM Q)eppOMal"HI/ITHOFO MaTcpHraia

2. uria 30HJa IMOKPLITA CJIOEM TOKOIIPOBOJAAIICC ITIOKPBLITHUEC

3. uria 30HJ4a U3Ir0TOBJICHA U3 BOJ'IL(i)p&MOBOfI IIPOBOJIOKH

18. 3onnoBas surorpadus — 310

1. mosyueHue OTTUCKA C COBEPILEHHO I1aJIKON TOBEPXHOCTH C IIOMOIIBIO KPAaCKU

2. co3/laHKie Ha MOBEPXHOCTH 00paslia 3apaHee 33JaHHBIX CTPYKTYpP C HAaHOMETPOBBIM YPOB-
HEM MPOCTPAHCTBEHHOTO pPa3pelIeHUs] MPH MOBBIIIEHHOM YpPOBHE B3aHUMOJCHCTBHUS MEXIY
30H/I0M U 00pa3omM

3. BUJ mevyaTHON rpaduku, OOBIYHO OTHOCHMBIN K IpaBlope (XOTS MpHEMbl I'PaBUPOBAHUS
B HEM OTCYTCTBYIOT), IPH KOTOPOM M300pa’keHHE NeUaTaeTcsl ¢ MI0CKOM MOBEPXHOCTH KaMHS

Bomnpoce! k TecTy Ne 2:
TEMA: «PeHTreHOBCKHE METOAbI HCCJIET0BAHU

1. PeHTreHoBckue Jiy4u — 3T0

1. snexTpomMarHuTHBIE BOJIHBI B Auamna3one ot 0,101 A

2. 3JIEGKTpOMarHuTHbIE BOJHBI B quamna3zone ot 100 go 0,01 A
3. uHppaKpacHbIe BOJTHBI

2. Cny101IHOM PEHTIreHOBCKHUI CIIEKTP BO3HUKAET

l1.B PE3YIBTATC TOPMOKCHHUA YCKOPCHHBIX 3JICKTPOHOB 3JICKTPOCTATUYCCKHUM ITOJIEM aTOMHO-
O sIpa U aTOMHBIX IEKTPOHOB BEILLIECTBA aHOA

2. py BHIOMBAHUM 3JIEKTPOHA OJJHOTO U3 BHYTPEHHHUX CJIOEB aroma C MOCIEAYIOLUUM Tepe-
XO0JIOM Ha OCBOOOIMBILYIOCS OPOUTY JIEKTPOHA C KAKOT0-IMO0 BHEIIHETO €05

3. M3IIy4eHneM, KOTOPOE HCIYCKAIOT aTOMBI

3. XapakTepucTH4eCKH PEHTT€HOBCKHH CIIEKTP BOZHUKAET

1. B pe3ynbTare TOPMOKEHHSI YCKOPEHHBIX 3JIEKTPOHOB IEKTPOCTATUYECKUM I10JIEM aTOMHO-
rO Ipa U aTOMHBIX JIEKTPOHOB BEIIECTBA aHOA

2. pu BBIOMBAHUU DJICKTPOHA OJTHOTO M3 BHYTPEHHUX CJIOEB aTOMa C MOCIEAYIOIIUM Tepe-
X0JIOM Ha OCBOOOMBIITYIOCSI OPOUTY AJIEKTPOHA C KAKOTO-JTMOO BHEITHETO CIJIOS

3. U3Iy4eHUEM, KOTOPOE HCITYCKAIOT aTOMBI

4. PeHTreHOCTPYKTYPHBIH aHAJIH3 — 3TO



1. MCTOA, I/ICHOJII:3yIOH_II/II>'I PCHTICHOBCKUC CIICKTPBI 3JICMCHTOB I XUMHWYCCKOI'0 aHaJIM3a
BC€IICCTB

2. MCTOJbI UCCICAOBAHHUA CTPYKTYPbI BCUICCTBA IO PACHPCACIICHHUIO B MPOCTPAHCTBC U HH-
TEHCUBHOCTAM PaCCCAHHOTO HA aHAJIM3UPYEMOM 00BeKTe PEHTI'CHOBCKOI'O U3JTYYCHHUA

3. COBOKYITHOCTb MCTOAOB KAYCCTBCHHOTO U KOJIMYCCTBCHHOI'O OIIPCACIICHUA COCTaBa 00BeK-
Ta, OCHOBAHHAas Ha M3YUYCHHUHU CIICKTPOB BSaHMOHCﬁCTBHH MAaTCpuu C U3JTYYCHUCM, BKIIHOYasd
CIICKTPBI JICKTPOMArHUTHOTO U3JIYUCHHSA, dKYCTUUCCKUX BOJIH, paCpCACIICHUA M0 MacCaM U
OHEPI'UAM SJIEMECHTAPHBIX YaCTHUI]

5. PeHTreHoCneKTpaJbHbIi aHAJN3 — 3TO

1. METOA, I/ICHOJILSyIOH_II/Iﬁ PCHTICHOBCKUC CIICKTPBI 3JICMCHTOB IJId XUMHUYCCKOI'0 aHaJIn3a
BEIIECCTB

2. MCTOJbI UCCICAOBAHHA CTPYKTYPBI BCUICCTBA IO PACHPCACIICHHUIO B MPOCTPAHCTBC U HH-
TEHCUBHOCTSIM PACCESTHHOTO Ha aHATTU3UPYEMOM OOBEKTE PEHTT€HOBCKOTO H3TyYCHHUSI

3. COBOKYIMHOCTh METO/IOB KaUYECTBEHHOTO M KOJMYECTBEHHOTO OTPEICICHHS COCTaBa 00bEK-
Ta, OCHOBAaHHAsl HA M3YYCHHH CIIEKTPOB B3aMMOJCHCTBHS MaTepUU C U3Iy4YECHUEM, BKIIOUYAs
CIICKTPBI JICKTPOMAroHuTHOTO U3JIYUCHHA, dKYCTUUCCKUX BOJIH, paCpCACJICHUA 10 MacCaM U
SHEPTUSM IJIEMEHTAPHBIX YaCTHUIL

6. B peHTIeHOCTPYKTYPHOM aHa/Iu3¢ NIPUMEHSETCH

1. TOABKO CIIIONIHOM PEHTTEHOBCKUM CIEKTP

2. TOJIBKO XapaKTePUCTUYECKUI PEHTI€HOBCKUH CIIEKTP

3. CIUIOIIHOM M XapaKTePUCTUUYECKUIN PEHTTE€HOBCKUE CIIEKTPbI

7. B pEHTIeHOCIEKTPAJIBLHOM aHAJIM3€e IPUMEHSETCH

1. TOJIBKO CIUIOIIHON PEHTI€HOBCKHUN CIIEKTP

2. TOJIbKO XapaKTePUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIUIOIIHOM M XapaKTEpUCTUUYECKUI PEHTTEHOBCKUE CIIEKTPbI

8. Merton Jlays 3akiaro4aercs

1. B cheMKe HCIMMOABM>XXHOT'O MOHOKPHCTAJIJIa B CIIJIOIIHOM CIICKTPEC

2. B ChbEMKE BpalIaloNIerocs (Kayarollerocs) MOHOKpHUCTalIa B MapajuleIbHOM MTyYKe Xapak-
TEPUCTUICCKOI'0 U3JTYYCHHUA

3. B Cb€MKE HEMOJBUKHOTO MOHOKPHUCTAIUIA B IIMPOKO PACXOAALIEMCS ITyYKE XapaKTEPUCTH-
YECKOT'0 U3ITyYCHUS

4. B cheMKe MOJIMKPUCTAIINYECKOTO arperara (HarpuMep, MOpoIIKa) B MapauieIbHOM MyuYKe
XapaKTEPUCTUICCKOI'0 U3TTYyYCHUA

9. Metoa BpauieHus 3aKJIH0YACTCSH

1. B cheMKe HEMOIBM>)KHOTO MOHOKPHUCTAJUIA B CIUIOIIHOM CIIEKTpPE

2. B che€MKE Bpallarouierocs (Kayarouierocsi) MOHOKpUCTalJIa B apaieIbHOM IMy4Ke Xapak-
TEPUCTUUYECKOTO U3ITYUCHUS

3. B Chb€MKE HEMOJABMKHOIO MOHOKPHUCTAJIA B IIMPOKO PACXOSIIEMCS ITyYKe XapaKTepHUCTH-
YECKOT0 U3IIYYECHUS

4. B CheMKE MOJUKPUCTAJUTMYECKOTO arperara (HarmpuMep, OpoIKa) B MapauieIbHOM MyUYKe
XapaKTEPUCTUUECKOTO U3TyUEHUS

9. Meron Koccens 3akiaouaercs

1. B cheMKe HENOABUKHOIO MOHOKPUCTAJUIA B CILIOLIHOM CIIEKTPE

2. B Chb€MKE BpAILAIOLIETrocs (Kayarollerocs) MOHOKpUCTalIa B NapaJuIeIbHOM IIyYKe Xapak-
TEPUCTHUYECKOTO U3ITy4ECHHUS

3. B Cb€MKE HEMOJBUKHOTO MOHOKPHUCTAIIA B LIMPOKO PACXOAALIEMCS ITyYKE XapaKTEPUCTH-



YECKOTO U3JIYYCHHS
4. B chb€MKe MOJMKPUCTATUIMYECKOTO arperata (HarpuMmep, MOopoIliKa) B MapajuieIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3ITyUCHUS

10. Meton Jlebas-Illeppepa 3akiarouaercs

1. B cheMKe HEMOIBIKHOTO MOHOKPHCTAJUIA B CIUIOIITHOM CHEKTpe

2. B Chb€MKE BpalLAIOLIErocs (Kayarollerocs) MOHOKpUCTalJIa B apajlieIbHOM IIY4YKe Xapak-
TEPUCTUYECKOTO M3ITydCHUS

3. B CheMKE HEMOABIKHOTO MOHOKPHUCTAJJIA B IIMPOKO PACXOAALIEMCS ITyYKe XapaKTepUCTH-
YECKOT0 U3JTyUCHHUS

4. B CheMKe MOJIMKPUCTATITMIECKOTO arperara (HarpuMep, MOpOIIKa) B MapalIeIbHOM ITyYKe
XapaKTepPUCTHYECKOTO U3ITyUCHHS

11. MuUKpOpeHTIreHOCTIEKTPAJIbHBIN aHAJIN3 N03BOJIsIET ONPEAeJINTh
1. XMMHUYECKU COCTaB HUCCIIelyeMoro oopasia

2. JOKaJIbHBII XUMUYECKHI COCTaB B HCCIEAYEMOM 00pasiie

3 (a3oBEIi cocTaB MCCIIEAYEMOTO 00pasia

4. cTpyKTYpYy HCClielyeMoro oopasma

12. KayecTBeHHbII MUKPOPEHTIeHOCTIEKTPAJbHBIN aHAJIN3

1. TO3BOJISIET YCTAHOBUTH HAJTMYUE TOTO WIM MHOTO 3JIEMEHTA B HCCIIEIYyEeMOi poode

2. ompenenseT KOJIUYECTBO dJIeMEeHTa B 00pa3iie MyTeM CpaBHEHUS KPUBBIX WHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3ua u 3TanoHa, cogepxkamiero 100 % ananuzupyemMoro 3jieMeHTa

3. O3BOJISIET TOYHO OMPEJEIUTh XUMHUUECKUN COCTaB MUKPOOOBEMOB BEIIIECTBA

13. Komn4ecTBeHHBIII MUKPOPEHTI€HOCIIEKTPAJIbHbIN AHAJIN3

1. ompenenseT KOMUYECTBO dIIEMEHTA B 00pa3Iie MyTeM CpaBHEHHsI KPUBBIX HHTEHCHBHOCTEMH,
CHATBIX ¢ 00pa3sla M 3TajoHa, coaepxkaiero 100 % aHanu3upyeMoro sneMeHTa

2. TI03BOJIICT YCTAaHOBUTH HAJTMYHE TOTO WM HHOTO 3JIEMEHTA B HCCIISYeMOi Ipode

3. IO3BOJISIET TOYHO ONPEETUTh XUMUUYECKHI COCTaB MUKPOOOBEMOB BEILIECTBA

14. Iosryko/IM4ecTBEHHbI MIKPOPEHTICHOCTIEKTPAJIbHBIH AHATN3

1. mo3BOJIIET YCTAaHOBUTH HAJIMYKME TOTO MJIM MHOTO AJIEMEHTA B HCcleayeMoil mpode

2. ompezensieT KOJIMYECTBO AIEMEHTa B 00paslie MyTeM CPaBHEHUsI KPUBBIX HHTEHCUBHOCTEH,
CHATBHIX ¢ 00pa3ia u 3TajioHa, coaepxkamiero 100 % ananu3upyemMoro 3jieMeHTa

3. IO3BOJISIET TOYHO OMPEETUTh XUMHUUYECKHI COCTaB MUKPOOOBEMOB BEILIECTBA

TEMA: «MexaHu4eckKkue CBOMCTBA»

1. Mexann4yeckue CBOMCTBA ONpee/IsIIOT NOBEJeHNEe MAaTepHaJia;
1. mox nelicTBMEM NMPUIIOKEHHBIX BHEITHUX HArpy30K

2. moj AeMCTBUEM NPUIIOKEHHBIX BHYTPEHHUX HArPy30K

3. moj IeCTBUEM MEXaHUYECKOW 00paboTKk MaTepuaia

2. CraTnyeckue MCNIBITAHUS NPEAyCMAaTPUBAIOT

1. MeJUIeHHOE U IJIaBHOE YBEIMUYEHHE Harpy3KH Ha oOpaser]
2. pe3Kkoe NpUII0KEeHNE Harpy3Ku K o0pasiy

3. HUKIMYECKOe (3HAKOIIEPEMEHHOE) Harpy>KeHue

3. luHaMu4YeCcKue HCTIBITAHNS NPeLyCMaTPUBAIOT
1. MeasIeHHOE U TUTaBHOE yBEJIMYEHHE HAarpy3KH Ha o0pasel]
2. pe3Koe NPUIIOKEHUE HArPy3KH K 00pasily



3. HUKIMYECKOe (3HAKOIIEPEMEHHOE) Harpy>KeHue

4. Huknu4yeckue UCTILITAHNUS NMPEIyCMATPUBAIOT

1. MeasIeHHOE U TJTABHOE yBEJIMYEHHE HAarpy3KH Ha o0pasel]
2. pe3Koe NpUII0KEHNE Harpy3Ku K 00pasiy

3. HUKIMYecKoe (3HaKONepeMEeHHOE) HarpyKeHue

5. K craTuyecKHM MCIBITAHUAM OTHOCHTCH:
1. ucnplTaHue Ha yAapHYIO BA3KOCTh

2. UCTIBITAaHUE Ha PACTSIKCHHE

3. UCIIBITaHUE HA YCTAJIOCTHOE pa3pylleHue

6.K AUHAMHYCCKHUM UCHIBITAHUAM OTHOCHUTCH:
1. ucnplTanne Ha YAApHYIO BA3KOCTb

2. UCHBITAHHE HA PaCTsHKCHUC

3. ¥cnbBITaHHE Ha YCTAJIOCTHOC PA3pPYyHICHUC

7. K nMKJIM4YeCKHM HCIIBITAHUSM OTHOCHTCS:
1. ucnplTaHue Ha yAApHYIO BA3KOCTh

2. UCIIBITaHUE HA PACTSHKEHUE

3. HCIIBITaHUE HA YCTAJIOCTHOE Pa3pyLICHUE

8. Onpenesienne TBEPAOCTH OTHOCHTCS
1. K cTaTUYECKUM HCIBITAHUSIM

2.K JUHAMHWYCCKUM UCIIbITAHUAM

3. K OIMKIMYECKUM HCIIBITAHUSIM

9. U3mepenue TBepaocTu o bpuHe110 BO3MOKHO /I MATEPHAJIOB

1. Manoii u cpeHen TBEpAOCTH

2. cpeaHel U BBICOKOM TBEPIOCTH

3. oT Manoi 10 BBICOKOM TBEPIOCTH

4. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAK)KE MaTEPUAIIOB C OYEHb BHICOKON TBEPIOCTHIO

10. U3mepenne TBepaocTH Mo PokBesls1y BO3MOKHO I MATEPHAJIOB

1. Manoit u cpenHen TBEpAOCTH

2. cpellHel U BBICOKOM TBEPAOCTH

3. OT MaJION 70 BBICOKOM TBEPAOCTH

4. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAK)KE MaTEPUAIIOB C OYEHb BHICOKON TBEPIOCTHIO

11. U3mepenne TBepAoCcTH MO BUKKepcy BO3MOKHO /151 MATEpPHAIOB

1. Manoit u cpenHen TBEpAOCTH

2. cpellHel U BBICOKOM TBEPAOCTH

3. OT MaJION 70 BBICOKOM TBEPAOCTH

4. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAK)KE MaTEPUAIIOB C OUEHb BHICOKON TBEPIOCTHIO

12. B kayecTBe MH/IEHTOPA MCIOJIb3YyeTCS YeThbIpeXrpaHHasi aJIMa3Hasi MMPaMuia B Me-
TO/ie H3MepPeHUsI TBEPAOCTH

1. no bpunemno

2. no Poksemry

3. no Bukxkepcy

13. B kakom MeTo/1e M3MepeHHs TBEPAOCTH HCIIO0JIb3yeTCsl B KauyecTBe MHACHTOpA aJl-



MAa3HbIA KOHYC
1. mo bpunemito
2. no Pokgemny
3. no Bukkepcy

14. B kakoM MeTo/Ie M3MePeHHUs1 TBEPAOCTH UCIOJIb3YeTCsl B KaUecTBe MHIEHTOpPA aJI-
MAa3HbIH KOHYC

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

15. B kakoMm MeTo/1e M3MepPeHusi TBEPAOCTH UCIOJIb3YeTCS B Ka4ecTBe HHAEHTOPAa
CTAJbHOM 3aKaJIeHHbIN IapukK auamMerpom D=2,5; 5 niu 10 mm

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

16. TBepaocTh — 310

1. HanpsDKEHUE, COOTBETCTBYIONIEE MAKCUMAIILHON HArpy3Ke, KOTopas PeIIIecTByeT pas-
pyLIeHHIO o0pa3na

2. CBOMCTBO MaTepuaja COMPOTUBIATHCS IIACTHYECKOH TeopManuu py BIaBIUBAHUU B
€ro MOBEPXHOCTh TBEPJIOTO Telia

3. CrIOCOOHOCTH MaTepraIa MOTJIoNMATh MEXaHUIECKYIO SHEPTHUIO B TIpoliecce 1eopMUpOBa-
HUS ¥ pa3pylIeHUs Mo IeHCTBUEM YIapHON Harpy3Ku

17. YnapHasi BA3KOCTb — 3TO

1. pabGorta, 3aTpaueHHas Ha pa3pylleHHE 00paslia, OTHECEHHAas K IUIOMIAIH padouero more-
peyHoro ceueHus oopasua

2. HampsDKEHHE, COOTBETCTBYIOIIEE MAKCHUMAaJbHOW Harpyske, KOTOpas MpEeIIIeCTBYeT pas-
pylIeHuIo o0pasua

3. paspylieHne MeTaia 1Mo JeCcTBUEM 3HAKOTIEPEMEHHBIX HAarpy30K

18. Iopor XJ1aaHOJIOMKOCTH — 3TO

1. Temnepatypa (MHTEpBaJl TEMIIEPATYP), IPU KOTOPOIl MPOTEKAET UCIIBITAHUE

2. reMneparypa (MHTEpBaJ TeMIepaTyp), IPU KOTOPOM MPOUCXOIUT MEPEXO]] OT BSI3KOTO pa3-
PYLIEHUS K XPYTIKOMY

3. Temmneparypa (MHTEpBaJ TEMIIEpATyp), MPU KOTOPOM MPOUCXOIUT MEPEXOHA OT XPYNKOTO
pa3pyLIeHHs K BI3KOMY

19. BsiskoMy pa3pylIeHHIO COOTBETCTBYET

1. u3nom ¢ 6yecTAMNM, KPUCTAIUTMUYECKUM CTPOESHUEM

2. U3JI0M C HaJMYMEM odYara pa3pylleHHus, 30HbI MOCTENEHHOT0 COOCTBEHHO YCTaJIOCTHOIO
pa3BUTHA U 30HBI JOJIOMA

3. U3710M, UMEIOLINI MaTOBOE, BOJIOKHUCTOE CTPOEHUE

20. Xpynkomy pa3pyuieHHIO COOTBETCTBYeT

1. u3710M € GNIeCTSIUM, KPUCTANINYECKUM CTPOSHUEM

2. U3JI0M C HaJIMYMEM odYara pa3pylIeHHus, 30Hbl MOCTEIIEHHOTO COOCTBEHHO YCTaJOCTHOIO
Pa3sBUTHSL U 30HBI JOJIOMa

3. U3710M, UMEIOUINI MAaTOBOE, BOJIOKHUCTOE CTPOEHUE

21. Ilpeaes BLIHOCJUBOCTH — ITO



1. MakcUMalbHOE HaNpsHKEHUE, IPU KOTOPOM 00pasell He pa3pymaeTcsi mocie OECKOHEUHOTO
WJIN 33JIaHHOTO YKCIIa IUKIIOB HATPYKCHUS
2. HampsHKCHHE, COOTBETCTBYIOIIEE MaKCUMAaJIbHOW HArpy3ke, KOTopas MPealiecTBYeT pas-
pyIIeHHuI0 o0pasia
3. CBOICTBO Marepualia CONMPOTHUBIATHCS IIACTHUYECKOHN aedopmanuu mpu BIABIMBAHUH B
€ro MOBEPXHOCTh TBEPJIOTO Telia

Tewmbl ans pedepara

- Krnaccudukanus marepuanoB U 0COOCHHOCTH HCCIICIOBAaHUS Pa3IMYHBIX MaTepua-

JIOB.

- Hepaspymaroniye MeToapl KOHTPOJS (BU3YaJIbHO-ONTUYECKUH, PEHTICHOBCKAs U
ramMma-/1e()eKTOCKOIuS, yabTPa3ByKoBasi Ae(hEeKTOCKONHS, KaWUIIpHbIE METOAbI KOHTPOJIS,
MarHUTHbIE METO/Ibl HEPa3pPYILIAOLIEr0 KOHTPOJIS).



7 OIIeHO‘leIe cpeacrea AJid NpoOBEACHUA l'lpOMG)KyTO‘lHOfI arrecranmuun

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs

O1neHOYHBIC CPEACTBA

ITIK-2: ciocoon

3yJbTaThbl H 1€J1aTh BbIBO/AbI

OCTBIO Bblﬁl/lpaTb METOAbI UCCTICT0BAHUSA, INITAHUPOBATDL U IIPOBOAUTDL He()ﬁXOJII/IMbIe IKCIMMEPUMEHTBI, UHTEPIIPETUPOBATL pPeE-

3HaTe

KJIaCCI/I(bI/IKaHI/IIO OCHOBHBIX MECTOJ10B

HCCIICIOBAHUN MaTepUAJIOB;

- OCHOBBI IIPOCBEYUBAOIIEN U CKAHUPYIO-
LIEN JIEKTPOHHOW, 30H0BOU, TYHHEIbHON
Y ATOMHO-CHJIOBOM MUKPOCKOIIUHU

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

1.  Ontuueckas Mukpockonus. OCHOBHbIE HOHATHS — pa3pellarolias CIOoCOOHOCTb,
npeen pa3pelieHus, AMPpakMOHHBINA Ipeien. Y CTpOHCTBO ONTHYECKOI0 MUKPOCKOTIIA.
2.  Mukpockonusi KOMOMHAIMOHHOTO PACCEsIHUSI CBETa — KOHCTPYKLUS, IPUMEHEHHE.
3. Mukpockonus ¢ HaceieHrneM toMuHecteHnun (STED) — koHCTpyKIus, npume-
HEHHUE.

4. KondokaabHas MUKPOCKOIHUS — KOHCTPYKIIUS, IPUMEHEHHE.

5. TI9M. OcHOBBI NPOCBEUMBAIOIIEH SJIEKTPOHHOM MUKpockonuu. KoHCTpyKIus
[I9M. ®opmupoBaHue Jyya.

6. Bo3moxnocTtu u npumenenue [I19M. O6bvekTh! uccnenoBanus. JJocTOMHCTBA U He-
noctatku meroaa [I9M. Obnactu npumenenus [1OM.

7. POM. ®usnueckue ocHoBbl POM. YerpoiicTBo u padota POM.

8.  Texumueckue BozmoxkHocTH POM. Koncrpykius POM. [Mpumenenne. MPCA.

9. C3M. Ckanupyrmolasi TyHHeJIbHAasi MUKPOCKOIHUSI — YCTPOWCTBO, MPUHIUIBI pabo-
Thl, IPUMEHEHHUE.

10. C3M. ATOMHO-CHJIOBasi MUKPOCKOIHS — YCTPOMCTBO, MPUHLUIIBI pabOTHI, IpUMe-
HEHHUeE.

11. C3M. DaexTpocuiioBas MUKPOCKOIHUS — YCTPOHCTBO, IPUHIUIBI pabOThI, IpUMe-
HEHHUeE.

12. C3M. MarauTHO-CHJIOBass MUKPOCKOIHS — YCTPOMCTBO, MPUHLMUIIBI pabOThI, MpH-
MEHEHHUE.

VYmers

BBIOPATh METOJ UCCIICAOBAHUS ISl OTI-

Ilpakmuueckue 3a0anus .




CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHUS OueHouHbIE CPEACTBA
KOMIETEHIINHU
peneneHusl mapameTpoB MarepuanioB mnpH | Onucark METOAUKY MPOBEICHUS UCCICTOBAHMIA:
pPELIEHUH KOHKPETHOM NPAKTUYECKOW 3a- [ - Ha ONTHYECKOM MHKPOCKOIIE;
Aa4qu, - Ha POM;
—  MOJEPHM3UPOBATh METOAUKM Iojyde- [ - Ha ACM;
HMS W 00palOTKM DKCIEPHMMEHTAIBHBIX | - ONpeeseHus 6aa 3epHa;
JIAHHBIX; - ONPENIEIICHUST AUCIIEPCHOCTH MEPIINTA;
- BBIOMpaTh ¥ UCIOJI30BaTh METOIbI U - OIIpEAEIICHUS] KOJIMYECTBA HEMETAJUIMYECKUX BKIIFOUECHU;
o0opyoBaHue AJisl aHaKu3a PU3UKO- - UI3BMEPEHUE TBEPIOCTH 110 Bukkepcy;
MEXaHUYECKHX CBOMCTB HOBBIX MaTepHa- - U3MepeHue TBepaocTu 1o Poksenny;
JIOB Y U3JICIUH U3 HUX; - UI3BMEPEHUE TBEPJIOCTHU 110 bpuHemto;
- UI3BMEPEHUE MUKPOTBEPIAOCTH;
- ONPEJICJICHUE YIAPHON BSI3KOCTH METAJIOB.
Bnaners - IPAKTUYECKMMU HAaBbIKaMU MIPOBECHUS | 3a0anusn Ha peuieHue 3a0ayi u3 npogheccuoHaibHoi 001acmu, KOMRIEKCHbLE 3a0a-

IKCIIEPUMEHTA C YU4E€TOM BBIOOpA OTTH-
MaJIbHBIX METOJAUK U 000PYAOBaHUS IS
UCCIIEIOBaHH, PAIlHOHAIBHOTO OTIpE/Iee-
HUS YCIIOBHM U JMaa3oHa HKCIIEPUMEHTOB,
00paboTKH, CUCTEMATU3AINH 1 aHAJIN3a
MOJTyYEHHBIX PE3yIbTaTOB.

HUA:

Bri6pats MeTon u3MepeHus TBEpAOCTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTepUaIoB CpeiHeN TBEPIOCTH;

- JUTSI MAaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIENHUNA U CIIOKHON (POPMBI;

- 171l TOHKUX 00pasIloB.

Br16op MeTona riccnenoBaHus:

- JUTS OTIpEJIeNIEHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHasax;
- JUTsl OIIpeIeNIeHNs pa3Mepa 3epHa B YIbTPaMeIKO3epHUCTBIX MaTepuanax;
- JUTSL ICCTICTIOBAHUS IUCIIOKAIIMOHHON CTPYKTYPBI;

- JUTsl ICCTIEIOBAaHUSI MUKpOpebeda MOBEPXHOCTH.

OIIK-1 roToBHOCTBIO HCIO/IBb30BaTh (PyHAAMEHTAJbHbIC 001IeMHKeHePHbIE 3HAHUS

3HaTh

METOJIbI U3Y4YCHHS (PU3UKO-XUMUYECKUX
MIPOIIECCOB, (PU3NIECKUX, XUMHUECKUX

Hepeuenb meopemu4ecCKux 6onpocoe6 K IK3ameny:

1. OcHoBBl (U3HKK PEHTI€HOBCKOTO M3Iy4deHMs. B3aummoneicTBue pEeHTTeHOBCKUX




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

CBOWCTB M 9KCIUTyaTallMOHHBIX XapaKTepH-
CTHK MaTepuasoB, yCTPOUCTB, IpUOOPOB U
U3JeNUil Ha UX OCHOBE;

JIy4eil C BEIECTBOM.

2. OCHOBHBIE METO/IBI PEHTTCHOCTPYKTYPHOTO aHATN3A.

3. Meroas PCA — Jlays, Koccensi.

4. Meroasl PCA — meton BpalieHusl, MOpOILIKa.

5. OCHOBHBIE METOJIbI PEHTTEHOCIIEKTPaIbLHOTO aHamu3a. O0I111ee YCTPOHCTBO CIIEK-
TPOMETPOB.

6. Meroabl peHTIeHOCIIEKPAIbHOTO aHAlIN3a — KAY€CTBEHHBIH, MOYKOJINYECTBEH-
HBIN, KOJTUYCCTBCHHBIM.

7. CrarudecKkue METOJIbI ONPECIICHUS MEXaHUYECKUX CBOMCTB.

8. JluHaMUYecKue METObI ONPEACICHUS MEXaHUICCKUX CBOMCTB.

9. [ukiIMYecKre METO/IbI ONPEACIICHHS] MEXaHHYECKIX CBOMCTB.

10. Hepaspymiaromme MeTo 16 KOHTPOJIS.

YMmers

- IPUMEHSATH TU(PPAKINOHHBIE, CIIEKTPO-
CKOITMYECKUE, PE30HAHCHBIE U IPYTHE ME-
TOZBI ITPH UCCIIETOBAHUH MAaTEPUAJIOB;

Ilpakmuueckue 3a0anun .

Onucarbs METOOUKY ITPOBEIEHUS UCCIEA0BAHUN:
- ua [IDM;

-Ha MPCA;

- Hepa3pylIaoIUX METO0B KOHTPOJIS.

Bnanets

- IPaKTUYECKIMH HaBBIKAMH HCIIOJIb30Ba-
HUS 3JIEMEHTOB METO/IOB HCCIIeI0BaHUS
MaTepHaJioB U MPOIIECCOB HA IPYTHX JINC-
LUIUTMHAX, HA 3aHATHSX B ayIUTOPHH U Ha
yueOHO! MPaKTHKE;

3adanusn na peutenue 3a0au u3 npogheccuoHanbHOll 061aACMU, KOMNIEKCHbLE 3A0a-
HUA.

BriOpars MeTox u3mepeHus: TBEPIOCTH:

- 17151 MAaT€PHUAJIOB HU3KOU TBEPAOCTH;

- 171 MAaTepUAJIOB CPEIHEN TBEPIOCTH;

- 17151 MaT€pHUAJIOB BHICOKOM TBEPJOCTH;

- JUTsl MACCUBHBIX U3JIEIHUNA U CIIOKHOM (POPMBI;

- JUTsl TOHKUX 00pasiioB.

Br16op MeTona nccnenoBanus:

- 17151 OTIPENIEeIeHUs] pa3Mepa 3epHa B KPYIHO3EPHUCTBIX Marepuaiax;

- I7Is1 OTIPEJICTICHUS pa3Mepa 3epHa B YIBTPAMEITKO3EPHUCTBIX MaTepraax;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

- JUTsl UCCTIEIOBaHUS TUCIOKAIMOHHON CTPYKTYPHI;
- JUTsI HICCTIEIOBAHUSI MUKpOpelibe(da MOBEPXHOCTH.




0) ITopsinok npoBeneHust NPOMEKYTOYHOM ATTECTAMH, TOKA3ATEJH U KPUTEPHH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

[TpomexyTouHast arTecTalys N0 IUCUHUIUIMHE «MeToapl HCCaeN0BaHusl MaTEPUATIOB U
IIPOLIECCOBY BKJIIOYACT TEOPETUUECKHUE BOIPOCHI, MO3BOJSAIOIIUE OLEHUTh YPOBEHb YCBOCHUS
00y4aromuMUCs 3HaHUH, U MPAKTUYECKHUE 33/1aHUs, BBIABISIONINE CTENICHb COPMHUPOBAHHO-
CTH YMEHUH U BIaJIeHUH, IPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOH JUCUUIUINHE MPOBOIUTCS B YCTHOM (popMe O IK3aMEHAIMOHHBIM
OuneraM, KaXIblii U3 KOTOPBIX BKJIIOYACT 2 TEOPETUUECKUX BONPOCA.

Ilokazamenu u Kpumepuu oyeHUGAHUA IKIAMEHA:

— Ha OLEHKY «OTJIUYHO» (5 0ayuioB) — 0Oydarommiicsi JeMOHCTPUPYET BBICOKUH ypo-
BEHb C()OPMHUPOBAHHOCTU KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMaTHYeCKoe U IIyOoKoe 3Ha-
HHUe y4yeOHOro Marepuaia, CBOOOJHO ONEpUPYeT 3HAHUSAMH, YMEHHUSIMH, IPUMEHSET UX B CH-
TyalusX MOBBIIIEHHON CIIOKHOCTH.

— Ha OLIEHKY «X0pomo» (4 6amna) — o0ydaromuiicss 1eMOHCTPUPYET CPEIHUM YPOBEHb
c(OPMHUPOBAHHOCTU KOMIIETEHLIMI: OCHOBHbIE 3HAHUS, YMEHHUS OCBOEHBI, HO JONYCKAIOTCS
HE3HAYNTENIbHbIC OIMOKH, HETOYHOCTH.

— Ha OLICHKY «YA0BJIETBOPHUTEIbHO» (3 Oanna) — o0ydarouuiicss 1IeMOHCTPUPYET OPO-
TOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIMN: B X0J/I€ KOHTPOJIBHBIX MEPOIPHUITUH J10-
IyCKAIOTCs OUIMOKHU, MPOSBISAETCS OTCYTCTBUE OT/EIbHBIX 3HAHUM, YMEHH, HABBIKOB.

— Ha OIICHKY «HeY/AOBJIETBOPUTEJbHO» (2 Oamia) — oOydarouuiicss AEMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHYecKOro MaTepuala, JOMYCKaeT CYLIECTBEHHbIE OIIMOKH, HE
MOYKET MOKa3aTh WHTEIUICKTYaJbHbIE HABBIKM PEIICHHUS TPOCTHIX 3a/1a4.

— Ha OLICHKY «HeyI0BJIeTBOPHTeabHO» (1 6am1) — oOyuaromuiicss He MOXKET M0Ka3aTh
3HAHUS HA YPOBHE BOCIIPOW3BENICHHS M OOBSICHEHUS MH()OPMAIIUN, HE MOKET MOKa3aTh WH-
TEJIJIEKTYaJIbHbIE HAaBBIKU PELICHUs IPOCTHIX 33/1a4.

8 YueOHO-MeTOAUM4YeCKOe U HH(POPMAIIHOHHOE o0ecnieYyeHne TUCIHIIUHbI

a) OcHOBHas IUTEpaTypa:

1. Meronbl uccneAOBaHNS MaTEPHATIOB M MPOIECCOB : yueOHOe mocolOue i By30B /
B. 10. Kontoxos, U. A. T'oromanze, 3. B. Mypra. — 2-¢ u3n., ucnp. u gom. — Mocksa : U3ma-

tenbcTBO FOpaiit, 2019. — 226 c. — (VauBepcuteTsl Poccun). — ISBN 978-5-534-05475-0. —
Tekcer : anextponnsiii / OBC KOpaii [caiit]. — URL: https://biblio-online.ru/bcode/439014

0) JlonmomuurtensHas TuTeparypa:

1. MexaHnuecKue CBOWCTBA METAJUIOB : CTAaTHYECKHE HCIBITAHUS @ y4eOHOEe MOCo-
6ue / B.C. 3onotopesckuii, B.K. IToptHoii, A.H. Cononun, A.C. IIpocBupsikoB. — Mocksa :
MUCHC, 2013. — 116 c. — TeKcT : 3MeKTPOHHBIN // DNEKTPOHHO-OMOIMOTEYHAsT CHCTEMa
«Jlanwpy : [caiir]. — URL: https://e.lanbook.com/book/117123 (mara oOpamieHus:
29.10.2019). — Pexxum noctyma: ajisi aBTOpU3. MOJIb30BATEIICH.

2. bBenomeitiieB, M.FO. MexaHndeckne CBOWCTBA METAIOB : y4eOHOe Tocoome /
M.1O. benomsitieB. — Mocksa : MUCHUC, [6. r.]. — Yacts 1 : Teppocts IIpouHocTs .
[Tnactuurocte — 2007. — 140 c¢. — TekcT : 2MeKTpOHHBIN // DIEeKTpOHHO-OMOIHOTEeUHAs
cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/117085 (mara oGparieHus:
29.10.2019). — Pexxum qocTyrma: Jjis aBTOPHU3. MOJIb30BaTENIEH.

3. benomeitiieB, M.KO. Mexanudeckue CBOWCTBa METAIJIOB : y4eOHOe mocobue /
M.IO. benomsitiieB, A.B. Kynps. — Mocksa : MUCHUC, [6. 1.]. — Yacts 3 : Bsskoctb. Pas-



https://biblio-online.ru/bcode/439014
https://e.lanbook.com/book/117123
https://e.lanbook.com/book/117085

pymenue. Jlaboparopusiii npaktukym — 2008. — 85 c¢. — Tekcr : aneKkTpoHHBIH // Dnek-
TPOHHO-OMOIMoTeuHas cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/1831
(mata obpamenus: 29.10.2019). — Pexxum moctyna: ajst aBTOPU3. TOIb30BaTENCH.

4. Yymunues, A.M. TexHHKa U TEXHOJIOTHSI HEPA3PYIIAOIIMX METOI0OB KOHTPOJIS JIe-
TaJIell TOPHBIX MaIIMH U 000pyaoBaHus : yuyeObHnoe nocodbue / A.M. UymnyeB. — 2-e u3g. —
Mockaa : I'opnas kuura, 2003. — 378 ¢. — ISBN 5-7418-0064-5. — Tekcr : snekTpoHHbIi //
DIIEKTPOHHO-OUOIMOTEUHAS cucremMa «JIanby : [caiiT]. — URL:
https://e.lanbook.com/book/3470 (mata ob6paruenus: 29.10.2019). — Pexum mocryma: ajis
aBTOPU3. IIOJI30BATEIICH.

B) Meroauueckue yka3aHus:

1. W3yueHue ycTpoHCTBa M NPUHLUIIOB PabOTHI pacTPOBOIO 3JIEKTPOHHOI'O MHUKpPO-
ckona: Meton. ykas. / H.B. Konea, FO.1O. Edbumona, M.A. [Tonskosa, M.I1. bappiHukos.
Marnuroropck, 2011. 6 c.

2. Ckanupyromiasi 30H710Bass MUKpockonusi: 1abopaTopHbiid mpakTukym / FO.1O. Edu-
moBa, M.A. [lonsakosa, A.E. I'ynun. Marauroropcek: M3n-Bo Marautoropck. roc. TexH. yH-Ta
nm. I'.'1. Hocosa, 2017. 41 c.

3. MH3ydenue ycTpoWCTBa W MPUHIMIIOB pabOTHI CTEPEOMHUKPOCKOIA: METOJ. yKa3. /
O.A. Hukutenko, }0.}O. Epumona, H.B. Konuesa. Marautoropck: M3n-Bo Maruutoropck.
roc. TexH. yu-ta um. I'.1. Hocona, 2013. 10 c.

4. KonuuecTBeHHBIH aHaIM3 JOJM BS3KOW COCTaBIIAIOLIEH H37I0Ma: METOJ. yka3. /
O.A. Huxurenko, 10.}O. E¢pumona, H.B. Konmiesa. Marunurtoropck: MU3a-80 MarHuToropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 6 c.

5. MukpopeHTreHocneKkTpaibHbIi aHanu3: meroa. ykas. / FO.1O. E¢pumona, O.A. Hu-
kuteHko, H.B. Konuesa. Marauroropck: M3n-Bo Marauroropck. roc. Texs. yH-ta uM. .M.
Hocoga, 2014. 9 c.

6. MuxkpotBepaocts: Meron. ykas. / H.H. WUnbsuna, M.II. Bapeiaukos, 10.10. Edu-
MoBa. Marauroropck: M3n-so Marauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2011. 8 c.

7. OmnpeneneHne KOJIMYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPbI C IMOMOILBIO
KOMITBIOTEPHOI CHCTeMBbI aHamm3a u3oopaxkenuii Thixomet PRO: naGopatopHblii MpakTUKyM.
/ O.A. Hukurenko, FO.YO. Epumona, H.B. KonnieBa. Maraurtoropck: M3n-8o Marautoropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2015. 29 c.

8. OmnpeneneHre MeXaHMYECKUX CBOWCTB MeTaJlla M NMOCTPOEHHE KPHUBBIX YIPOYHE-
HUS 10 JUarpaMMe pacTshKeHUs: MeToA. yka3. / B.r. JloporoOun. Maruuroropek: M3a-Bo
Marnurtoropck. roc. TexH. yu-ta uM. I'.11. Hocosa, 2008. 49 c.

9. MUsmepenue tBepmoctu: Meroa. ykas. / B.I'. Mycraduna, N.I'. lllyoun, M.B. Ily-
6una. Marauroropck: M3a-Bo Marauroropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2010. 19 c.

10. WcnpiTanne Ha yZapHYIO BSI3KOCTB: MeTon. ykas. / B.I'. Mycradpuna. Marauro-
ropck: M3n-Bo Marautoropck. roc. Texs. yH-ta um. I'.11. Hocosa, 2009. 15 c.

11. OmpeneneHne KOJIUYECTBEHHBIX XapaKTEPUCTUK MUKPOCTPYKTYPHI C IMOMOIIBIO
KOMITBIOTEPHOI CHCTEMBI aHani3a u300pakenuit Thixomet PRO: naGopaTtopHblii MpakTHKYM.
/ O.A. Hukutenko, 10.10. Epumona, H.B. KonmieBa. Marauroropck: M3n-Bo Marautoropck.
roc. TexH. yH-Ta uM. I'.11. Hocoga, 2015. 29 c.

r) IIporpammHuoe obecrieueHre 1 HTEpHET-peCypChI:

Haumenosanue 110 No norosopa CpoK AeiCTBUS TUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno



https://e.lanbook.com/book/1831
https://e.lanbook.com/book/3470
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7Zip CBoboaHO 0eccpovHO
pacrpocTpaHsieMoe

bubmmoreka oTkpbIThIX pecypcoB Uutepuer URL: http://www.iglib.ru/;

Poccuiickas [ocynapcrBennas oubimoreka URL:http://mwww.rsl.ru/;

Poccuiickas HatmoHanbHas 6ubnuorexka URL: http://www.nlr.ru/;

I'ocynapcTBeHHas nOyOauyHas HaydyHoO-TexHHU4Yeckas oOubmmoreka Poccum URL:
http://www.gpntb.ru/;

Public.Ru - ny6auunas natepuer-6monuorexka URL: http://www.public.ru/;

Vbooks.ru - 6ubanoreka omnaiin vbooks.ru URL: http://www.vbooks.ru/;
Lib.students.ru - CryneHueckas OuOIHOTEKA lib.students.ru URL:
http://www.lib.students.ru;

Hayunas Oubamoreka Cankt-IlerepOyprekoro I'ocymapcTBEHHOIO YHUBEPCHUTETA
URL.: http://www.lib.pu.ru/;

Bubmuoreka Konrpecca CIIIA URL: http://www.loc.gov/index.html;

Bbykunucr (ITouckoBas cucrema "bykunuct" npeaHazHadeHa Jjs MOMCKA KHUT U JIpY-
TUX AJEKTPOHHBIX TEKCTOB, UMEIOLIUXCcS B cBOOoaHOM noctyrne B Unrepuer) URL:
http://bukinist.agava.ru/;

bubmmnorexka Poccuiickoro I'ocymapcrsennoro I'yvManuTapHoro yumsepcurera URL:
http://liber.rsuh.ru/;

bubmanoreka KOHECKO URL.: http://www.unesco.org/new/ru/unesco/;

ownck xuur Google URL.: http://books.google.com/.

HarmmonansHas uHpOpMallMOHHO-aHATUTHYECKasl cucTeMa —Poccuiickuii MHAEKC Ha-
yunoro mutuposanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.

[TouckoBass cucrema  Axagemuss  Google (Google Scholar). —  URL:
https://scholar.google.ru/.

WNudopmanmonnas cuctema — EqnHoe 0kHO JocTyna K MHGOPMAIMOHHBIM PECYPCaM.
— URL: http://window.edu.ru/.

®denepallbHOE TOCYAapCTBEHHOE OrOKETHOE yupexaeHue «DeaepanbHbIi HHCTUTYT
MIPOMBIIIIICHHOM COOCTBEHHOCTHY. — Pexum gocryna: http://wwwl.fips.ru/.

9 MaTepI/laﬂbHO'TeXHI/I‘ICCKOC o0ecneyeHue AUCHUIIIMHBI

MaTepHaﬂbHO-TeXHquCKOG obecnieueHue JUCIHHMITIIMHBI BKIIFOYACT:

Tun u Ha3BaHUE ayAUTOPUHU OcHaleHue ayguTopun

VYyeOnast aynurtopus g | MynbTuMenuiiHble cpeAcTBa XpaHEHUs, Nepenayd U Ipei-
NIPOBE/ICHUS 3aHATUH JIEK- | CTaBJIeHMS yueOHOM nHpopmanun
IIMOHHOT'O THMA

VYuebnas aymutopus s | JlabopaTopHble YCTaHOBKH, H3MEpPUTENbHBIE MPUOOPHI LIS
MPOBEICHUS TaOOPATOPHBIX | BBHIOJHEHUS J1a0OpaTOPHBIX padoT:

pabot: mabopaTopusi ONTH- | - AHAJIM3aTOP CTEPEOU300paKEHUI TMOBEPXHOCTH TBEPJBIX
9EeCKOH MUKPOCKOITUH Ten Ha 0a3e crepeomukpockona Meiji Techno RZ-B;

- AHamu3aTop MHKPOCTPYKTYPBI TBEP/BIX TN Ha Oa3e mMeTall-
JYyPrU4ecKOro HWHBEPTHPOBAHHOIO MHKpoOckoma Zeiss AXio
Observer 3;

- Cucrema 00paboTku nzobpakeamuii Ha 6aze I1O «Thixomet
PRO».

VYuebnas aymutopus s | JlaboparopHble YCTaHOBKH, H3MEpPUTENbHBIE MPHOOPHI JUIS
MIPOBEACHUS JTAOOPATOPHBIX | BHITIOJHEHHMS JIAOOPATOPHBIX padOT:



http://www.iqlib.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Российская%20Государственная%20библиотека
http://www.rsl.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Российская%20национальная%20библиотека
http://www.nlr.ru/
http://www.gpntb.ru/
http://www.gpntb.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Public.Ru%20-%20публичная%20интернет-библиотека
http://www.public.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Vbooks.ru%20-%20библиотека%20онлайн%20vbooks.ru
http://www.vbooks.ru/
http://lib.students.ru/
http://www.lib.students.ru/
http://www.lib.pu.ru/
http://www.lib.pu.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Библиотека%20Конгресса%20США
http://www.loc.gov/index.html
http://bukinist.agava.ru/
http://bukinist.agava.ru/
http://www.rsuh.ru/section.html?id=677
http://liber.rsuh.ru/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Библиотека%20ЮНЕСКО
http://www.unesco.org/new/ru/unesco/
file:///G:/РП%20ФГОС-3%20каф.%20ММТ%20-%202012/2%20курс/Другим/221700.68/Поиск%20книг%20Google
http://books.google.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/

pabot: ymaboparopusi Mexa-
HUYECKHUX HUCIThITAHUI

- Muxpotsepaomep BuehlerMicromet 5103 Buehler;

- Yuusepcanbnbiii TBepaoMep M4C075G3 EmcoTest;

- HanonbHas yHuBepcaibHasi UCIBITaTeNbHAs BYXKOJOHHAsS
mamuHa AG IC-300 KN Shimadzu Corp;

- HanonpHas yHuBepcanbHasi UCIbITaTeIbHAs IBYXKOJOHHAS
mamuHa AG IC-50 kN Shimadzu Corp;

- Buaeoskcrenzomerp TRWiew XShimadzu Corp;

- Konep masitarkoBeiit MK 300 OO0 « UMITYJIBCy.

VYuebnasg ayauropus Aus
MpoBeIeHUs 1a00paTOPHBIX
pabot: maboparopusi CKa-
HUPYIOLIEH  DJIEKTPOHHOMU
MHUKPOCKOIHUHU

JlabGoparopHble yCTaHOBKHM, H3MEpUTEIbHBIC NPUOOPHI IS
BBITIOJTHEHHMSI TAOOPATOPHBIX paboT:

- Mukpockon ckaHupyromuii mexktpoHHsii JEOL JSM —
6490LV;,

- Kamepa numo3oBast ¢ cucteMoil ynpaBieHUs IITI030M IS
PacTpoBOro 3IEKTPOHHOr0 MUKpockona MP 6490 LV;

- Cucrema mukpoananuza INCA Energy 450 x-MAX 50 Pre-
mium, HKL Premium EBSD System Nordlys Il 2 S Oxford
InstrumentsLtd.

VYyebnast aynutopus s
MpOBeICHUS Ta00PATOPHBIX
pabot: maboparopusi Gpusm-
YeCKOro  MOJEIUPOBAHUS
nedopMaIlMOHHBIX TPOIIEC-
COB

JlaGopaTopHbIe YCTaHOBKH, W3MEPHUTEIbHBIE HPUOOPHI IS
BBITIOJTHEHUS Ta0OPAaTOPHBIX padoT:
- UccnenoBatensckuii komruieke Gleeble 3500.

VYyebnas ayautopust Juist
MpoBeIeHUS Tab0PATOPHBIX
pabot: mabopaTopus 30H-
JIOBOW MUKPOCKOIIUHU

JlabGoparopHble yCTaHOBKM, H3MEPUTEIbHBIE NPUOOPHI IS
BBINOJIHEHUS Ta0OpaTOPHBIX PaboT:
- Cxkanupytomuii 30H10BbIH Mukpockon NanoEducator II.

VYyebnas aynautopust Juist
TPYNIIOBBIX W WHJWBHIY-
ATBHBIX KOHCYJbTAllUM, Te-
KYLIEro KOHTPOJII WU Tpo-
MEKYTOYHOM aTTECTALINU

[Tepconanbubie KoMmmbioTepHI ¢ makeToM MS Office, Berxomom
B IHTEepHET U ¢ TOCTYNOM B 3JIEKTPOHHYIO MH(OPMaIMOHHO-
00pa3zoBaTeNbHYIO Cpey YHUBEPCUTETA

Ilomemenne s camo-
CTOATEIbHON paboThI

[Tepconanbubie KoMIbIOTEPHI ¢ TakeToM MS Office, BeIxomom
B MIHTEpHET U ¢ AOCTYNOM B 3JIEKTPOHHYIO HH(GOPMAIIHOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Tomemienue st XpaHeHUs
U MPOPUIAKTUYECKOTO 00-
CITY>KMBaHHS y4eOHOro
00opynoBaHus

[Ikadbl, cTemtaxu Uisi XpaHSHNsT HHCTPYMEHTOB JIJIST PEMOH-
Ta 1a60paTOPHOrO 0OOPYAOBAHUS




