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1 Ilean ocBOEHMSI AUCHUILINHDBI

Lensimu OCBOCHUST TUCUUIUIHHBI «METOIBI UCCIICIOBAHUS MATEPUATIOB U MPOIIECCOB)»
SIBIISTIOTCSI: Pa3BUTHE Y CTYJCHTOB JIMYHOCTHBIX KAa4eCTB, a TaKke (OpMUpOBaHHE OOIICTIPO-
deccroHanbHOW M MPOPECCHOHATBHONH KOMIIETCHIIMM B COOTBETCTBUU C TPEOOBaHUSMU
®I'OC BO no nanpasnenuto moaroroku 22.03.02 Meramuryprus.

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

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

Jlnst u3ydeHus: AUCHUILUIMHBI HEOOXOMMBI 3HaHUS (YMEHUs, BIAACHUs), CHOPMHUPO-
BaHHBIC B PE3YJIbTATE U3yYEHUS NUCLUILINH:

- ¢pu3nKka (MEeXaHWKa, TEPMOJIMHAMUKA, TIOBEJICHUE BEIIECTB B JIEKTPUUYECKOM U Mar-
HUTHOM TI0JIC);

- (pusmueckast xumus (3aKOHBI U METObI (PU3MUECKON XUMUN);

- MarepuanoBe/ieHue (BIUSHUE CTPYKTYPHBIX XapaKTepUCTUK Ha CBOICTBa MaTepua-
JIOB);

- METpPOJIOTHUs, CTaHJIapTU3alus U cepTUHKAIMA (METOJbl U CPEICTBA M3MEpPEHUIt
(bu3NYECKUX BEJINYMH).

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

3 Komnerenuunu ody4aromerocsi, popmupyemsblie B pe3y/ibTaTe 0CBOCHUS
AUCUHMIUIMHBI M IJIAHUPYeMbIe pPe3yJbTaThl 00yUeHust

B PE3YIbTATE OCBOCHHA AWCHHUIIJIMHBI «MCTOI[I)I HCCICAOBAHUA MATCpHUAIOB U IIPO-
ocCCOB» O6yanOIHHﬁCﬂ JOJIKCH O6J'IaIlaTL CJICAYIOIIUMHU KOMIICTCHIUSAMMU:

CTpyKTypHBII
JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs

KOMIICTCHIIUHU

ITK-2: cnoco0HOCTHI0 BHIOMPATh METOABI HCCJICAOBAHNS, IINIAHUPOBATH U NPOBOINTH
He00X0UMble IKCIIEPUMEHTBI, HHTEPNPETHPOBATH Pe3yJIbTaThl U 1eJaTh BbIBOAbI

3Hathb — KJIaccu(UKaIMIo OCHOBHBIX METO/OB UCCIIEI0OBaHUI MaTepHaioB;
— OCHOBBI ITPOCBEYMBAIOLIEH U CKAHUPYIOLIEH AIEKTPOHHON, 30H0BOM,
TYHHEJIBHOW M aTOMHO-CHUJIOBOW MUKPOCKOITHH;

YmeThb — BBIOpaTh METOJ HCCIENOBaHUS JJI ONpE/eNIeHUs MapaMeTpoB Marepua-
JIOB IIPU PEHIEHUN KOHKPETHON NPAKTUYECKOH 3a1a4H;

— MOJIEPHU3HUPOBATh METOAMKH TOJIyUYeHHs] M OOpabOTKM HKCHEepUMEH-
TaJbHBIX JAHHBIX;

— BBIOWPATH W MCTOJIB30BATh METO/BI U 000PYIOBAaHUE IS aHAIHM3a PU3H-
KO-MEXaHWYECKUX CBOMCTB HOBBIX MAaTE€PHAJIOB U U3AEIUN U3 HUX;

Brnaznets — MPaKTUYECKUMU HaBBIKAMH MPOBEIECHUS HKCIIEPUMEHTA C YUETOM BBIOO-
pa ONTUMANbHBIX METOJIUK U 000PYA0BaHUS AJIs UCCIIEJOBAaHUM, palno-
HAJIBHOTO OTIPE/IEICHUs YCIOBUH U Mana3oHa SKCIIEPUMEHTOB, 00paboTKH,
CHCTEMATHU3alMK U aHAJIN3a OJTYYEHHBIX PE3YJIbTATOB.

OIIK-1 roTOBHOCTBHIO MCII0JIb30BATH QyHIAMEHTAJIbHbIE O0IIENHKEHEePHbIEe 3HAHUS

3HaTh — MCTOABI U3YYCHUIA q)HSI/IKO-XI/IMI/I‘ICCKI/IX IIponecccoB, (1)I/ISI/I‘ICCKI/IX, XUMH-




CTpyKTypHBII
3IEMEHT [TnanupyemMble pe3ynbTaThl 00yUeHHS

KOMIICTCHI UM

YECKUX CBOMCTB M IKCILTyaTallMOHHBIX XapaKTEPUCTUK MaTEpUAIOB,
YCTPOMCTB, NpUOOPOB M M3/IETIHIA HA UX OCHOBE;

Ymers — IPHUMCHSATH I[I/I(bpaKHI/IOHHBIe, CIIEKTPOCKOIINYECKNEC, PCE30HAHCHBIC U
Apyrue METOJAbI ITPHU UCCICAOBAHNN MAaTCPHUAJIOB;

Brnaners — TIIPAaKTHYCCKMMH HaBBbIKaMH HCIIOJIb30BAaHUS DJIEMCHTOB METOIOB HCCIIC-
JIOBaHU MaTEepHaJIOB U IIPOLICCCOB Ha APYIUX AUCHUIUIMHAX, HA 3aHATHUAX B
ayquTOPUH U HA yqeGHOﬁ IIPaKTHKE,




4 CTpyKTypa U coiepKaHue QU CUUILTHHBI

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTaBIsIeT 4 3a4eTHBIE eMuHUIBl 144 akaa. 9acoB, B TOM YHCIIE:

—  KOHTakTHas paborta — 59,7 akaj. 4acos:
— aymuTopHas — 56 akaj. 4acos;
—  BHeayauTOpHas — 3,7 akaJ. 4acos;
— camocrosTelbHas pabota — 48,6 akan. Jacos;

—  MOATOTOBKA K 9K3aMeHy — 35,7 4acos.
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2 MeTobl u3y4eHUs CTPYKTYPBI MaTe-
puaoB
3amura 1ab0paTopHON pabOTHI:
2.1 OnTrueckasi, MPOCBEYHUBAOIIAS U «3yuenue ycTpoiicTBa u [1K-2-
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3. MeToap! u3ydyeHus pusnueckux, Xu-
MHYECKUX U OMOJIOTUYECKUX CBOMCTB,
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XapaKTepUCTHK MAaTEpUaoOB, YCTPOUCTB,
pruOOpPOB U U3EIU
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CBOWCTB CTaH (MCIIBITAHUE HA
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5 O6pa3oBaTesibHbIe H HHGOPMALMOHHbIE TEXHOJIOTHH

Jis ycBOGHUSI CTy/IGHTaMH 3HAHUU 10 AUCHUILTHHE «MeToabl ucciae10BaHus MaTepua-
JIOB U TIPOLIECCOBY» MPUMEHSIOTCS TPAIUIIMOHHAS ¥ KOMIIETCHTHOCTHO-MOYJIbHAS TEXHOJIO-
rud oOyueHusi, BKIIIOUaromuye B ceOsi OOBSCHEHUs NpenojaBaTels Ha JEKIHIX, CaMOCTOS-
TEJIBHYIO paboTy ¢ y4eOHOW M CHpaBOYHOW JIMTEPATYypOW MO TUCIMILIMHE, BHIOJHEHHE Jia-
0OpaTOpHBIX padOT MO METOAMYECKUM YKA3aHUSM U T.II.

B xadecTBe HHTEPAKTUBHBIX METOJIOB OOYYCHUS HCITOJIB3YIOTCS:

- OIlepe’karolasl caMoCTosITeNbHAs paboTa U paboTa B KOMaHJI€ IIPU BBIIIOJIHEHUU Ja-
OopaTOpHBIX padoT;

- mpobsieMHOe 00y4YeHHEe MPU MOUCKE WH(POPMAIIMOHHBIX MUCTOYHUKOB, COCTABICHUH U
HaIKMCaHUM pedepaTa Mo MOJTyYCHHBIM WHIANBHYaTbHBIM 32JIaHHSIM.

CamocrosrenbHas padoTa CTYACHTOB HaIlpaBlieHa Ha 3aKpEIUIEHHE TEOPETHUYECKOTO
Marepuaia, W3J0XKEHHOTO IperojaBaTelieM, Ha MmpopabOTKy TeM, OTBEJCHHBIX Ha
CaMOCTOSITENIFHOE HM3y4YeHHE, Ha IIOATOTOBKY K JaOOpaTOPHBIM 3aHSATHSIM, HAllHCaHHUE
pedepara, MOArOTOBKY K KOHTPOJILHBIM Pa00TaM M UTOTOBOMY 3a4eTy IO JUCIUTUIMHE.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEeIbHOI PadoThl 00y4aK0IHXCH

Bomnpoce! k Tecty Ne 1:

TEMA: «OnTtu4eckass MUKPOCKOIIHSA»

1. B cBeTOBOI1 MUKPOCKOIIUH /ISl HCCJIEAOBAHNS 00BEKTA NPUMEHsIeTCs
1. my4ok cBeta

2. BNEKTPOHHBIN MYyYOK

3. MOHHBII ITy4OK

2. Pazpemaromasi cnoco0HOCTB — 3TO

1. MakcUMaJIbHOE PaCCTOAHNEC, HA KOTOPOM JIBa TOYCYHBIX 00BEKTa BOCIIPMHUMAIOTCA KaK OBEC
OTJENIBHBIX JIPYT OT Apyra TOUKH

2. MUHUMAaJIbHOE PacCCTOAHNEC, HA KOTOPOM JIBa TOUCYHBIX 00BEKTA BOCIIPUHHUMAIOTCSA KaK IBC
OTJENIBHBIX JIPYT OT Apyra TOUKH

3. 9TO paccTosiHHE, Ha KOTOPOM J[BA TOUYEYHBIX 00BHEKTa BOCIIPUHUMAIOTCS KaK OJ[Ha TOYKa

3. lnsa ucciieq0BaHUS CTPYKTYPbI MOJIYNPO3PAYHbIX M NMPO3PAYHbIX 00BEKTOB NpHMe-
HAKOTCH

1. MEKPOCKOIIBI OTPayKEHHOTO CBETA

2. MUKPOCKOIIBI IIPOXOASAIIErO ceTa

3. CTEpEOMHUKPOCKOIIBI

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

1. MEUKPOCKOIIBI OTPa’KEHHOTO CBETA

2. MUKPOCKOIIBI IPOXOASAILErO ceTa

3. CTEpEOMHUKPOCKOIIBI

5. lust uccienoBaHUs CTPOCHUS M3JIOMOB IIPHUMEHSIIOTCS
1. MUKpPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOTIBI IPOXOASIIErO CETa

3. CTEpEOMHUKPOCKOIIBI



6. UTo orpaHuvYuBaeT MAKCMMAJIbHOE YBeJIHYeHHe CBETOBOIr0 MUKPOCKoONa?
1. KauecTBO JMH3 MUKPOCKOIAa — OObEKTHB U OKYJISAP

2. KOJIMYECTBO JIMH3 MUKPOCKOIIA

3. AnMHA BOJIHBI CBETA

7. ®ayopecueHTHAS MUKPOCKOIUS — ITO

1 MeToz mosyueHHs! YBEIMYCHHOTO M300paKEeHUsI 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 B3aHMOZ[eI>'ICTBPIPI MOHOXPOMATHUYCCKOI'0 U3JIYy4YCHHA C BCUICCTBOM,
COTPOBOXKAAIOIINICS U3MEHEHUEM SHEPIHH PACCESIHHOTO M3IY4YEHHS 1O CPaBHEHHUIO C DHEP-
rHel malalonero Ha 0ObEKT U3ITydeHUS

4. MeToJl, MpU KOTOPOM MPOUCXOJUT IOJABJICHUE CIIOHTAHHOIO U3JIy4deHHs Ha nepudepuu
I[ATHA JIOMUHCCICHINHU, 3a CUCT BBIHYXXICHHOI'O U3JTYYCHUA

8. KongokanbHass MUKPOCKONHS — ITO

1 Meron moslydeHUs YBEIMUEHHOTO M300pa’keHUsl C MCMOJIb30BAaHUEM JIOMUHECLIEHIIMHA BO3-
OyX/IE€HHBIX aTOMOB U MOJIEKYJ 00pasiia

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

3. METOA, OCHOBAHHBIN Ha B3aHMOH€ﬁCTBHH MOHOXPOMATHYECKOTI'0 M3IYUCHUS C BCIICCTBOM,
COTPOBOKAAIOIINICS U3MEHEHUEM DHEPIHH PACCESTHHOTO U3TYy4YEHUs 10 CPABHEHUIO C HHEP-
rUel Majarouiero Ha 00bEKT U3ITyUEHUS

4. MeTo, MpU KOTOPOM MPOUCXOJUT IOAABICHUE CIIOHTAHHOTO U3Iy4deHHs Ha nepudepuu
I[ATHA JIOMUHCCICHIINU, 3a CUCT BBIHYXXJICHHOI'O U3JTYYCHUA

9. CrieKTpocKONnuss KOMOMHAIIMOHHOTO PACCEeTHUS — ITO

1 MeToJ MONy4eHUs YBEIMUYEHHOTO M300pakeHUsl C UCTIOIb30BaHUEM JTIOMUHECIICHIIMUA BO3-
OY>XKIEHHBIX aTOMOB U MOJIEKYJ oOpasia

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

3. MeTo/, OCHOBaHHBII Ha B3aHMMOJCHCTBUM MOHOXPOMATHYECKOTO M3TYYESHHs C BEIIECTBOM,
COITPOBOKIAFOIIMICS U3MEHEHHEM DHEPTUU PACCESTHHOTO M3JYYEHHUs TI0 CPAaBHEHHIO C DHEp-
TUel Magaroniero Ha 00bEKT U3MTyYSHHS

4. MeToll, MpU KOTOPOM HPOUCXOJUT IO/ABJIEHUE CIIOHTAHHOI'O M3JIy4deHHs Ha nepudepuu
TMSTHA JIIOMUHECLIEHIUH, 32 CYET BBIHYKJIEHHOTO U3ITyUeHUs

10. STED-mMukpockonus — 310

1 MeTon moydeHUs] YBEITMYCHHOTO H300paXE€HHUsI C MCIIOIH30BAHUEM JTFOMHUHECIICHIIMHA BO3-
OyX/IE€HHBIX aTOMOB U MOJIEKYI oOpas3iia

2. METOJI, B KOTOPOM Ha OOBEKTE €IMHOBPEMEHHO 3aCBEUMBACTCS TOJIHKO OJHA TOYKA, OTrpa-
HUYCHHAs TUPPAKITMOHHBIM MIPEACTIOM

3. METO/, OCHOBaHHI)IfI Ha BSaHMOHeﬁCTBHH MOHOXpOMaTI/I‘IeCKOFO I/I3J'Iy‘—IeHI/I$I C BCIICCTBOM,
CONPOBOXKAAIOUTUNCA U3MEHEHUEM YHEPTUU PACCESTHHOTO M3JIYUYEHUS MO0 CPABHEHUIO C dHEP-
TUel magaronero Ha 00beKT U3TydeHUS

4. MeToJl, MpU KOTOPOM MPOUCXOTUT IMOAABICHUE CIIOHTAHHOTO M3Ty4YeHHUS Ha mepudepun
IIsITHA JIIOMUHECHICHIIUU, 3a CUCT BI)IHY)KJIGHHOFO I/I3J'Iy‘—IeHI/I${

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-30HIOBBIX METO/I0B UCCIIEAOBAHUS MUKPOCTPYKTYPBI TBEPIBIX
TeJI, UX JIOKAJIBHOI'O COCTaBa U MUKPOIOJIEH ¢ IOMOIIBIO 3JIEKTPOHHOI'O ITy4Ka

2. uccienoBaHue MOpP(HOJIOTUU U JIOKAJIBHBIX CBOMCTB MOBEPXHOCTH TBEPAOIO Teja C BBICO-
KAM TIPOCTPAHCTBEHHBIM Pa3peIICHUEM C IMOMOIIBIO CIEIHATbHBIM 00pa3oM IpPUTOTOBIICH-
HBIX 30HJIOB B BUJIE€ U

3. ucciueAoBaHUsT MUKPOCTPYKTYPBI TBEPIBIX TEJ, UX JOKAIHHOTO COCTaBa C MOMOIIBIO MPHU-
OOpOB OCHAILEHHBIX COBPEMEHHOI 3JIEKTPOHUKOM

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

1. mpubop, MO3BOJIAIOMIMI MMOJIydaTh M300paKEHUS TOBEPXHOCTH 00pasua ¢ OOJBIINM pas-
perieHueM

2. pu0Op, B KOTOPOM DJIICKTPOHHBII JIy4 MPOITYyCKAaeTCsl Yyepe3 YIbTPATOHKUI oOpasel, mpH
9TOM B3aUMOJICUCTBYS C HUM

3. MHKpPOCKOII, B KOTOPOM H300pakeHne (HOPMHUPYETCS TOTOKOM YaCTHUI], HCITYCKAEMBIX I10-
BEPXHOCTBIO O0BEKTA PU HarPeBaHUH, HAJIOXKEHUH CHIIBHOTO JIEKTPUIECKOTO TTOJIS

3. PacTpoBblii 31eKTpOHHBIH MUKpOckon (PIOM) — 310

1. mpubop, MO3BOJISIFOIINN TIOTYYaTh U300paKCHHS MOBEPXHOCTH 00pasma ¢ OOJBIIMM pa3-
pelieHuemM

2. mpuboOp, B KOTOPOM DIIEKTPOHHBIN JIyd MPOITYCKAeTCs Yepe3 yabTPaTOHKHNA oOpaser, mpu
9TOM B3aUMO/ICHCTBYS C HUM

3. MHKpPOCKOII, B KOTOPOM H300paxkeHne (HOPMHUPYETCS TOTOKOM YaCTHUI], HCITyCKAEMBIX I10-
BEPXHOCTHIO O0BEKTA MPU HArPEBAHUH, HAJIOKEHUH CUIILHOTO 3JIEKTPUUYECKOTO MO

4. Yrto aBiasgerca 00beKTOM Hccaegopanusa B [IDM?
1. Mukpouund

2. peruika

3. Metayunueckas ¢oJibra

4. 00BEKT C CHIIBHO Pa3BUTHIM penbedom

5. Yro aBasieTcst 00beKTOM Hccaea0BaHust B POM?
1. Mukpouuud

2. perumka

3. Metayunueckas ¢oJibra

4. 00BEKT C CUIIBHO Pa3BUTHIM penbedom

6. KocBeHHBIH MeTOA 3JJIEKTPOHHOMHKPOCKONHYECKHX HCCICAOBAHMI METAIIOB M
criiagoB B [I9M npoBoasit

1. Ha MeTayUTMYEeCKUX (OTIBrax

2. Ha peruImKax

3. Ha u3I0Max

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

1. Ha MeTaIMYecKuX Goabrax

2. Ha peruImKax

3. Ha u3IoOMax

8. UcciienoBanme pacnpeesieHne M NJIOTHOCTH JHCJIOKAIUI BO3MOKHO
1. c MOMOMIBIO MTPOCBEYNBAIOIIETO IEKTPOHHOT'O MHKPOCKOTIA
2. ¢ IOMOUIBIO PACTPOBOTO JIEKTPOHHOTO MUKPOCKOTA



3.¢c IMOMOIIBIO CBCTOBOI'O MUKPOCKOIIA

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

2. ¢ IOMOIIIBIO PACTPOBOTO 3JEKTPOHHOTO MUKPOCKOIIA

3. ¢ IOMOILBIO CBETOBOTO MUKPOCKOIIA

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

1. onTUYECKUX JIMH3

2. 9JICKTPOMAariuTHBIMH JIMH3aMHU

11. Pazpemaromas cnocodonocts II9M cocrasisier
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 U300pa’KeHHUs MOBEPXHOCTH 00pa3ua ¢ nomoumpbw PIM?

1. BropruuHbBIE

2. OTpa)KECHHbBIC

3. TIOTJIOIICHHBIE

TEMA: «Ckanupyomasi 30H10Basi MUKPOCKONIHS»

1. Ckanupyromas 3ou10Bast Mukpockonus (C3M) —a3to

1. COBOKYIHOCTbB JIEKTPOHHO-30HAOBBIX METOJIOB UCCIEN0BAHUS MUKPOCTPYKTYPBI TBEPABIX
TeJI, UX JIOKAJIBHOT'O COCTaBa U MUKPOIOJIEH ¢ TOMOLIBIO JIEKTPOHHOTO ITy4Ka

2. uccnenoBaHre MOP(HOJIOTUU U JIOKAJIBHBIX CBOMCTB MOBEPXHOCTH TBEPAOTO Teja C BBICO-
KUM IPOCTPAHCTBEHHBIM Pa3pellieHueM C MOMOIIbI0 CHEHaTIbHBIM 00pa3oM NPUTOTOBIICH-
HBIX 30H/I0B B BUJIE UIJ

3. uccleJ0BaHUSI MUKPOCTPYKTYPBI TBEPABIX TEN, UX JIOKAIBHOIO COCTaBa C MOMOIUIbIO MpPHU-
OOpPOB OCHAILIEHHBIX COBPEMEHHOI 3JI€KTPOHUKOM

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. Ckanupywoummii TyHHeJIbHbIH MHKPOCKOII — 3TO

1. MuUKpocCKoIl, TPUHLHKIT PabOTHl KOTOPOTO OCHOBAH Ha PETMCTPALIMU CHUIIOBOTO B3aMMOJIEH-
CTBHSI MEXKJly TOBEPXHOCTHIO HCCIIEyeMOro 00pasia U 30H0M

2. MUKPOCKOII, B KOTOPOM JJIsl TIOJy4yeHUsI HHPOPMAIIMK O CBOWCTBAX MOBEPXHOCTHU UCIOJb-
3yeTcsl IEKTPUYECKOE B3aUMOAECHCTBHE MEXKY 30HI0M 1 00pa3LioM

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



00pa3IoM BO BHEIIHEM 3JIEKTPUUECKOM I0JIe
4. MUKPOCKOII, B KOTOPOM JJIsl TIOJy4yeHUs] HHPOPMAIIMH O CBOWCTBAX MOBEPXHOCTH HCIIOJIb-
3yeTcs MarHUTHOE B3aUMOJICHCTBUE MEXK/Y 30HIOM M 00pa3ioM

4. ATOMHO-CHJIOBOi MHKPOCKOI — 3TO

1. MUKpOCKOII, IPUHLHUIT Pa0OTHl KOTOPOTO OCHOBAH Ha PETMCTPALIMU CHUIIOBOTO B3aUMOJEH-
CTBUS MEX]ly TIOBEPXHOCTBIO HUCCIEAYEMOro 00pasiia U 30H10M

2. MUKPOCKOII, B KOTOPOM JJIsl TIOJy4yeHUs] HH(POPMAIIMK O CBOWCTBAX MOBEPXHOCTH HCIOJb-
3yeTcs AJIEKTPUUYECKOE B3aUMOJICHCTBHE MEKAY 30HIOM U 00pa3LioM

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

4. MUKpPOCKOII, B KOTOPOM JUIsl TTOJTy4YeHHUsI MH(POPMALIUU O CBOMCTBAX MOBEPXHOCTH UCIONIb-
3yeTCsl MAaTHUTHOE B3aMMOJEHCTBHE MEX1Y 30HI0M U 00pa3lioM

5. DJ1eKTpPOCHJI0BOii MUKPOCKOII — 3TO

1. MUKPOCKOII, IPUHIUIT PAabOTHl KOTOPOTO OCHOBAH HA PETUCTPAIMH CHUIIOBOTO B3aMMOJICH-
CTBUS MEX]y TIOBEPXHOCTHIO UCCIEAYEeMOro 00pasiia u 30HA0M

2. MUKPOCKOII, B KOTOPOM JJIsl TIOJy4YeHUs] UHPOPMAIIMK O CBOWCTBAX IMOBEPXHOCTHU UCIOJIb-
3yeTcsl SJIEKTPUUECKOE B3aUMOICHCTBUE MEXY 30HIOM U 00pa3LiomM

3. MHKPOCKOII, TPUHIHIT pa60TI)I KOTOPOro OCHOBAH Ha ABJICHHU TYHHCJIMPOBAHHA DJICKTPO-
HOB 4epe3 Y3KHI MOTEHUHUATIbHBIA Oaphep MEXIy METAUTHYECKUM 30HIOM U MPOBOJSAILIUM
00pa310M BO BHEIIHEM 3JIEKTPUUYECKOM I10J1€

4. MUKPOCKOII, B KOTOPOM JJIsl TIOJy4YeHUs] HHPOPMAIIMH O CBOWCTBAX MOBEPXHOCTH UCIIOJIb-
3yeTCsl MAarHUTHOE B3aUMOJICHCTBUE MEKIY 30HIOM U 00pa3IioM

6. MarHuTHO-CHJIOBO MHKPOCKOI — 3TO

1. MUKPOCKOII, TPUHILIUIT PaOOTHl KOTOPOTO OCHOBAH Ha PETUCTPALIUU CHUIIOBOTO B3aMMOJCH-
CTBUS MEX]ly TIOBEPXHOCTHIO HCCIEAYEMOro oopasiia v 30HA0M

2. MUKPOCKOII, B KOTOPOM JJIsi TIONy4YeHUs] HHPOPMAIIMH O CBOWCTBAX MOBEPXHOCTH MCIOIb-
3yeTcs 2JIEKTPUUECKOe B3aUMOAEHCTBHE MEX/1Y 30HI0M U 00pa3iioM

3. MHUKPOCKOTI, MIPUHIIUI PaboThl KOTOPOTO OCHOBAH HA SBIEHUU TYHHEIUPOBAHHS IEKTPO-
HOB 4Yepe3 Yy3KUH MOTEHIHMAIBHBIA Oapbep MEXIy METaUIMYEeCKHUM 30HJOM U TPOBOISAIIUM
00pa31i0M BO BHEIIHEM SJIEKTPUUYECKOM T10JIe

4. MUKPOCKOTI, B KOTOPOM JIsl TIOJTy4€HUsI MH(POPMAIIUM O CBOMCTBAX MOBEPXHOCTH HUCIIOJb-
3yeTCsl MAarHUTHOE B3aUMOJIEHCTBHE MEXKIY 30HIOM U 00pa3IioM

7. U300paskenne penbeda MNOBEPXHOCTH B CKAHUPYIOIEM TYHHEJIbHOM MHUKPOCKOIE PH
uccjie0BaHuu o0pa3ua ¢ MUKpopeabedoM popmupyercs

1. METOIOM NTOCTOSIHHOTO TYHHEJIBHOTO TOKa

2. METOAO0M MMOCTOSTHHOM BBICOTEI

3. METOIOM ITOCTOSIHHOM CHJIBI

8. U300paxkenne penbeda NOBEPXHOCTH B CKAHMPYIOLEM TYHHEJILHOM MHKPOCKOIE IPH
HCCJIeJ0BAaHMHU 00pa3La ¢ AaTOMAPHO IVIAIKOI MOBEPXHOCTHIO hopMUpyeTCs

1. METOIOM NTOCTOSIHHOTO TYHHEJIBHOTO TOKa

2. METOAO0M MMOCTOSTHHOM BBICOTEI

3. METOIOM ITOCTOSIHHOM CHJIBI

9. B ckaHUPYIOIIMX TYHHEJIbHBIX MUKPOCKONAX MCIOJIb3YIOTCS 30H/1bI, H3TOTOBJIEHHbIE
METO/I0M
1. 5IEKTPOXUMHUYECKOTO TPaBJICHUS BOJIb(PPaMOBOIl IPOBOIIOKU



2. mepepe3aHrueM TOHKOU TPOBOJIOKH C TIOMOIIbIO OOBIKHOBEHHBIX HOKHUIL
3. TOHKOH 3aTOYKH

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

1. paccTosiHHE OT UTJIBI KaHTHIIEBEpA 0 00pa3iia COCTABISIET MOPSIKA HECKOJIBKUX JECATHIX
HaHOMeETpa

2. KaHTWJIEBEP C MOMOIIbIO MbE30KPUCTAIIIA KOJIEOJIETCS HaJ M3ydyaeMOM MOBEPXHOCTHIO C
aMIUTUTYJI0ON ~2 HM

3. urna KaHTWIeBepa B HIDKHEW TOYKE CBOMX KOJeOaHWH Cllerka KacaeTcs MOBEPXHOCTH 00-

pasma

11. BeCKOHTAKTHBIH PesKUM Pad0ThI ATOMHO-CHJIIOBOT0 MUKPOCKONA — 3TO

1. paccTosiHHE OT UTJIBI KaHTHUJIEBEPA 0 00pa3iia COCTABISICT MOPSIKAa HECKOJIBKUX JECITHIX
HaHOMeETpa

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

3. Wrya KaHTUJIeBEpa B HUKHEH TOUKE CBOMX KOJEOAHUU ClIeTKa KacaeTcsl MOBEPXHOCTH 00-

pasma

12. I1oJIyKOHTAKTHBIA pesKuM padoThl aTOMHO-CHJIOBOI0 MUKPOCKOIIA — 3TO

1. paccrosiHue OT WIJIBI KaHTHJIEBEPA IO 00pa3iia COCTABIISIET MOPSAKAa HECKOIBKUX JECATHIX
HaHOMeETpa

2. KaHTWJIEBEP C MOMOIIBIO MbE30KPHUCTAITIA KOJEOJIETCS HaJ M3y4aeMOW MOBEPXHOCTHIO C
aMIUTUTYJI0ON ~2 HM

3. Wrya KaHTUJIeBEpa B HUKHEH TOUKE CBOMX KOJEOAHWU ClIeTKa KAacaeTcs MOBEPXHOCTU 00-

pasma

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

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

2. ABYXIPOXOJHAsi METO/AMKA: MEPBbIM MMPOXOJ — CHUMAETCS U300pakeHue penbeda MmoBepx-
HOCTH 00pas3ia, BTOpoi MpoxoJl — GUKCUPYIOTCA M3MEHEHMs aMIUTUTYAbI KojeOaHU KaHTH-
JeBepa, KOTOpBIE CBSA3aHbl C U3MEHEHHEM €MKOCTU CUCTEMBI 30H-00pa3el] BCIEACTBUE U3Me-
HEHMS IUAJIEKTPUUECKUX CBOMCTB 00pa3ia

3. IBYXIIPOXOJIHAsi METOJMKA: MEPBbIM MPoXoa — (PUKCUPYIOTCS M3MEHEHHUS aMIUTUTYAbl KO-
ne0aHMil KaHTUJIEBEpa, KOTOPHIE CBSI3aHbl C M3MEHEHHEM €MKOCTH CHUCTEMBI 30HI-00pa3zer]
BCJIE/ICTBUE M3MEHEHHUS TUAJIEKTPUUYECKHX CBOMCTB 0Opasiia, BTOPOH MPOXOJ — CHUMAETCs
nu300pakeHue peabeda MoBEpXHOCTH 00pa3la

14. MaruuTto-cuii0Boe H300paskeHHe MOBEPXHOCTH 00pa3lOB, HMEKIIMX €1a00 pa3BHU-
ThIi pesibed) MOBEPXHOCTH, (popMHUpPYyeTCs

1. Mo MeToly MOCTOSIHHOM BBICOTHI, TP 3TOM (PUKCHUpYETCs BeIWYMHA M3rHba KaHTUIIEBEPA,
3a CYeT CHJIbl MAarHUTHOTO B3aUMOJIEUCTBHUS 30Ha ¢ 00pa3LomM

2. o JBYXIIPOXO/JHOM METOJMKE: MEepPBbIi MPOX0J — CHUMAeTcs n3o0paxeHue penbeda mo-
BEPXHOCTH 00Opaslia, BTOPOW Mpoxoa — (PUKCUPYIOTCS M3MEHEHHS M3rn0a KaHTHIIEBEpa CBSI-
3aHHBIE C HEOITHOPOTHOCTHIO MAarHUTHBIX CHUJI, IEMCTBYIOIIUX Ha 30H]] CO CTOPOHBI 00pa3ia

3. 0 JBYXNPOXOJHON METOJMKE: MEPBBIA MPOX0J — PUKCUPYIOTCS W3MEHEHUs U3rnba KaH-
TUJIEBEPA CBA3aHHBIE C HEOJHOPOAHOCTHIO MAarHUTHBIX CHJI, IEHCTBYIOIIMX Ha 30HJ CO CTO-
POHBI 00pa3iia, BTOPOI MPOXOJT — CHUMAETCS M300pakeHne pesibeda MTOBEPXHOCTH oOpasia



15. Maraurto-cuyioBoe n3o0pakeHue MOBEPXHOCTH 00pa3lOB, HMEHIINX C CHJIBHO pa3-
BHUTBIM pejibe)0M NMOBEPXHOCTH, (hOpMHpYeTCs

1. Mo MeToly OCTOSIHHOM BBICOTHI, IIPHU 3TOM (PUKCHUpYETCs BEIWYMHA M3rHba KaHTUIIEBEPA,
3a CUeT CUJIbl MATHUTHOT'O B3aMMOJAEHCTBUS 30Ha ¢ 00pa3Liom

2. Mo BYXIPOXOJHOM METOJIMKE: MEPBBI MPOX0J — CHUMAETCs n300paxkeHue penbeda mo-
BEPXHOCTH 00paslia, BTOPOH Npoxox — GUKCUPYIOTCS M3MEHEHHs U3ruda KaHTuieBepa CBs-
3aHHBIE C HEOTHOPOTHOCTHIO0 MATHUTHBIX CHJI, ICMCTBYIOIIUX Ha 30H]] CO CTOPOHBI 00pa3ia

3. 0 ABYXNPOXOJHON METOAMKE: MEPBbII MPoXoJ — (GUKCUPYIOTCS U3MEHEHUsS U3ruda KaH-
TUJIICBCPA CBA3AHHBIC C HCOAHOPOJAHOCTHHO MArHUTHBIX CHIJI, HGfICTByIOH_II/IX Ha 30HA CO CTO-
pOHBI 00pa3ia, BTOPOM NMPOX0J — CHUMAETCs N300pakeHue peabeda MoBepXHOCTH o0pa3La

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

2. Wrjia 30H7a MOKPHITA CJIOEM TOKOTIPOBOIAIIEE TTOKPHITHE

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

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

2. uria 30HJa IMOKPLITA CJIOEM TOKOIPOBOJAAIICC ITIOKPBLITHUEC

3. uria 30HJ4a U3Tr0TOBJICHA U3 BOHL(i)paMOBOfI ITPOBOJIOKHU

18. 3onnoBas surorpadus — 310

1. mosyueHue OTTUCKA C COBEPILEHHO I1aJIKOM TOBEPXHOCTH C IMTOMOIIBIO KPACKU

2. co3llaHKe Ha MOBEPXHOCTH 00pa3lia 3apaHee 33JaHHBIX CTPYKTYpP C HAHOMETPOBBIM YPOB-
HEM IPOCTPAHCTBEHHOI'O Pa3pelleHUs! MPHU IOBLIIIEHHOM YPOBHE B3aUMOJEHCTBUS MEXIY
30H/I0M U 00pa3LoM

3. BUJ mevyaTHOM rpaduku, OOBIYHO OTHOCHMBIM K IpaBlope (XOTS MpHEMbl I'PaBUPOBAHUS
B HEM OTCYTCTBYIOT), IPH KOTOPOM M300pa’keHHEe NeyaTaeTcsl ¢ MI0CKOM MOBEPXHOCTH KaMHS

Bomnpocs! k TecTy Ne 2:
TEMA: «PeHTreHOBCKHE METOABLI HCCJIET0OBAHU S

1. PeHTreHoBckue Jiy4u — 3T0

1. snexTpomMarHuTHBIE BOJIHBI B Auamna3one ot 0,101 A

2. 3JIeKTPOMAarHUTHBIE BOJHBI B AnanasoHe ot 100 g0 0,01 A
3. uHpaKpacHbIe BOJTHBI

2. Cny101IHOM PEHTITeHOBCKHUI CIIEKTP BO3HUKAET

l1.B PE3YIBTATC TOPMOKCHHUA YCKOPCHHBIX 3JICKTPOHOB 3JICKTPOCTATUYCCKHUM I1OJIEM aTOMHO-
rO sIpa U aTOMHBIX IEKTPOHOB BEILLIECTBA aHOJA

2. py BHIOMBAHUM 3JIEKTPOHA OJHOTO U3 BHYTPEHHHUX CJIOEB aToma C MOCIEAYIOUUM Iepe-
XO0JIOM Ha OCBOOOIMBILYIOCS OPOUTY JIEKTPOHA C KAKOT0-IMO0 BHEIIHETO €05

3. M3IIy4eHneM, KOTOPOE HCITyCKAIOT aTOMBI

3. XapakTepucTH4eCKH PEHTT€HOBCKHH CIIEKTP BOZHUKAET

1. B pe3ynbTare TOPMOKEHHSI YCKOPEHHBIX 3JIEKTPOHOB AIEKTPOCTATUYECKUM I10JIEM aTOMHO-
ro Ipa U ATOMHBIX JIEKTPOHOB BEIIECTBA aHOJA

2. pu BBIOMBAHUU DJIEKTPOHA OJTHOTO U3 BHYTPEHHHUX CJIOEB aTOMa C MOCIEAYIOIIUM Iepe-
X0JIOM Ha OCBOOOMBIITYIOCSI OPOUTY AJEKTPOHA C KAKOTO-TMOO BHEIIHETO CIIOS

3. U3Iy4eHHEM, KOTOPOE HCITYCKAIOT aTOMBI

4. PeHTreHOCTPYKTYPHBIH aHAJIN3 — 3TO



1. MCTOA, HCHOJII:3yIOIJ.IPII>i PCHTICHOBCKUC CIICKTPBI 3JICMCHTOB JId XUMHUYCCKOI'0 aHaJIMN3a
BE€IICCTB

2. MCTOJbI UCCICAOBAHHUA CTPYKTYPhI BCUICCTBA IO PACHPCACIICHHUIO B IMPOCTPAHCTBC U HH-
TEHCHUBHOCTAM PAaCCCAHHOTO HAa aHAJIM3UPYEMOM 00BeKTE PCHTICHOBCKOI'O U3JTYyYCHUS

3. COBOKYITHOCTb MCTOAOB KAYCCTBCHHOTO U KOJIMYCCTBCHHOI'O OIIPCACIICHUA COCTaBa 00BEeK-
Ta, OCHOBAaHHas Ha M3YUYCHHUHU CIICKTPOB BBaHMOHeﬁCTBHH MaT€pruu C U3JIYYCHHEM, BKIIIHOYAA
CIICKTPBI JICKTPOMAroHuTHOTO U3JIYUCHHA, dKYCTUUCCKUX BOJIH, paCpCACIICHUA M0 MacCaM U
OHCEPI'UAM SJIEMECHTAPHBIX YaCTHUI]

5. PeHTreHoCneKTpaJbHbIi aHAJN3 — 3TO

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

2. MCTOJbI UCCICAOBAHHA CTPYKTYPhI BCUICCTBA IO PACHPCACIICHHUIO B MPOCTPAHCTBC U WH-
TEHCUBHOCTSIM PACCESIHHOTO Ha aHAITU3UPYEMOM OOBEKTE PEHTI€HOBCKOTO U3TyUCHHS

3. COBOKYNHOCTh METO/IOB KQUECTBEHHOT'O U KOJMYECTBEHHOI'O OIPEJIEIEHUS COCTaBa O0BEK-
Ta, OCHOBAaHHAs HA M3YYEHHUU CIIEKTPOB B3aMMOJCHCTBUSI MATEPUU C U3NyYECHUEM, BKIIOYAs
CIICKTPBI JICKTPOMArHUTHOTO U3JIYUCHHSA, dKYCTUUCCKUX BOJIH, paCpCACIICHUA 110 MacCaM U
SHEPTUSM IJIEMEHTAPHBIX YaCTHUIIL

6. B peHTIeHOCTPYKTYPHOM aHA/IHu3¢ NIPUMEHSETCH

1. TONIBKO CIUIOIIHOM PEHTI€HOBCKUN CIIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUI PEHTIC€HOBCKUH CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUECKUIM PEHTTEHOBCKUE CIIEKTPhI

7. B peHTreHoCNeKTPaJbLHOM aHAJM3e IPUMEHsAeTCs

1. TOMBKO CIUIONIHOW PEHTIEHOBCKUM CIIEKTP

2. TOJIbKO XapaKTePUCTUYECKUN PEHTI€HOBCKHUM CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUYECKUM PEHTTEHOBCKUE CIIEKTPHI

8. Merton Jlays 3akiaro4aercs

1. B cheMKe HEMOABUKHOIO MOHOKPHUCTAJIJIA B CIJIOIIHOM CIIEKTpe

2. B Chb€MKE BpallaloNIerocs (Kayarollerocs) MOHOKpHUCTaIa B MapajuleIbHOM ITyYKe Xapak-
TEPUCTUICCKOI'0 U3JTYYCHHUA

3. B Cb€MKE HEMOJBUKHOTO MOHOKPHUCTAJIIA B IIMPOKO PACXOIALEMCS ITyYKE XapaKTEPUCTH-
YECKOT'0 U3ITyYCHUS

4. B cheMKe MOJIMKPUCTAININYECKOTO arperara (HalpuMep, MOpoIIKa) B MapaieIbHOM ITyYKe
XApPaKTEPHUCTUICCKOI'O U3TTYYCHHUA

9. Metoa BpauieHus 3aKJIH0YACTCSH

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

2. B che€MKe Bpallarouierocs (Kayarouierocsi) MOHOKpUCTaljla B apaieIbHOM ITy4YKe Xapak-
TEPUCTUUYECKOTO U3ITYUCHUS

3. B Chb€MKE HEMOJABMKHOIO MOHOKPHUCTAJIA B IIMPOKO PACXOSIIEMCs ITyYKe XapaKTepUCTH-
YECKOTO U3JIYYECHHS

4. B CheMKE MOJTMKPUCTAIUIMYECKOTO arperara (HarmpuMep, MOpoIlKa) B MapauieIbHOM TydKe
XapaKTEPUCTUUECKOTO U3TyUECHUS

9. Metoa KocceJst 3aKjiiogaercs

1. B CheMKe HETOBHKHOTO MOHOKPHCTAJIJIA B CILIOITHOM CITEKTPE

2. B Che€MKE Bpallaronierocs (Kayaroierocs) MOHOKpUCTAIIa B apauIeTbHOM MyYKe Xapak-
TEPUCTUYECKOTO H3ITYICHHS

3. B Chb€MKE HETMOJBMKHOTO MOHOKPHUCTAIUIA B IIMPOKO PACXOISAIIEMCS MTyYKe XapaKTePUCTU-



YECKOTO U3JIYYCHHS
4. B chb€MKe MOJIMKPUCTATUINYECKOTO arperata (HalpuMmep, MopoIliKa) B MapajieIbHOM ITydKe
XapaKTEPUCTUUECKOTO U3ITyUCHHS

10. Meton Jlebas-Illeppepa 3akiarouaercs

1. B cheMKe HEMOIBIKHOTO MOHOKPHCTAJUIA B CIUIOIITHOM CHEKTpe

2. B Chb€MKE BpalLAIOLIErocs (Kayarollerocs) MOHOKpUCTalJIa B IapalIeIbHOM Iy4YKe Xapak-
TEPUCTUYECKOTO H3ITydCHUS

3. B CheMKE HEMOABIKHOTO MOHOKPHUCTAJJIA B IIMPOKO PACXOJIAIIEMCS ITyUKEe XapaKTepUCTH-
YECKOT0 U3JTyUCHHUS

4. B cCheMKe MOJUKPUCTAIIIMUECKOT0 arperaTta (HarpuMep, MOpoIIKa) B MapalIeIbHOM ITyuKe
XapaKTepPUCTHYECKOTO U3ITyUCHHS

11. MuUKpOpeHTIreHOCTIeKTPAJIbHbIN AaHAJIN3 N03BOJIsIET ONpPeaeIUTh
1. XUMUYECKUI COCTaB UCCIIEAYEMOT0 00pasia

2. JOKaJIbHBII XUMUYECKHI COCTaB B HCCIEAYEMOM 00pasiie

3 (a3oBEIi cocTaB MCCIIEAYEMOTO 00pasia

4. cTpYKTYpY HCclieyeMoro oopasma

12. KayecTBeHHbII MUKPOPEHTIeHOCTIEKTPAJbHbIN aHAJIN3

1. TO3BOJISIET YCTAHOBUTH HAJTMYUE TOTO WIIM HHOTO 3JIEMEHTA B HCCIIEYyeMOi Tpooe

2. ompenenseT KOJIUYECTBO dJIeMEeHTa B 00pa3lie MyTeM CpPaBHEHUS KPUBBIX MHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3ua u 3TanoHa, cogepsxkamiero 100 % ananuzupyemMoro 3jieMeHTa

3. MO3BOJISIET TOYHO ONPEECIUTh XUMHUUECKUN COCTaB MUKPOOOBEMOB BEIIECTBA

13. Kosim4ecTBeHHbII MUKPOPEHTI€HOCTIEKTPAJbHbIN aHAJIN3

1. ompenernseT KOJTUYECTBO JIEMEHTA B 00pa3Ile MyTeM CpaBHEHUS KPUBBIX MHTCHCHBHOCTEH,
CHSTBIX C 00pasia u 3TanoHa, coaepxkamiero 100 % aHanu3upyemMoro sieMeHTa

2. TIO3BOJIICT YCTAHOBUTH HAJTMYKE TOTO HIIM MHOTO AJIEMEHTA B UCCIIEAyeMO mpode

3. O3BOJISIET TOYHO OMPEEIUTh XUMHUUECKUN COCTaB MUKPOOOBEMOB BEIIECTBA

14. Iosryko/IM4ecTBEHHbI MIKPOPEHTICHOCTIEKTPAJIbHBIH AHATN3

1. mo3BOJIIET YCTAaHOBUTH HAJIMYKME TOTO MJIM MHOTO AJIEMEHTA B HcclieayeMoil mpobe

2. ompezensieT KOJIMYECTBO JIEMEHTa B 00paslie MyTeM CPaBHEHUS! KPUBBIX MHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3ia u 3TajioHa, cogepskamiero 100 % ananuzupyemMoro 3jieMeHTa

3. IO3BOJISIET TOYHO ONPEETIUTh XUMHUECKUI COCTaB MUKPOOOBEMOB BEILIECTBA

TEMA: «Mexanu4ecKkue CBOMCTBA»

1. Mexann4yeckue CBOMCTBA ONpee/IsIIOT NOBEIeHHEe MAaTepuaJia;
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 IJIAaBHOE YBEJIMUYEHHE HAarpy3KH Ha oOpasery
2. pe3Kkoe IpUII0KEHNE Harpy3Ku K o0pasiy

3. nmMKIMYecKoe (3HaKOIepEMEHHOE) HarpyKeHue

3. luHaMu4YeCKue HCTIBITAHNS NPeLyCMaTPUBAIOT
1. MeasIeHHOE U TUTaBHOE yBEJIMYEHHE HAarpy3KH Ha o0pasel]
2. pe3koe NpUII0KEHNE Harpy3Ku K 00pasiy



3. HUKIMYECKOe (3HAKOIIEPEMEHHOE) HarpyKeHue

4. Huknu4yeckue UCTILITAHNUS NMPEIyCMATPUBAIOT

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

3. HUKIMYecKoe (3HAaKOIIepeMEHHOE) Harpy>KeHue

5. K craTu4ecKHM HCIBITAHASM OTHOCHUTCS
1. ucnplTaHNE Ha yAapHYIO BSA3KOCTh

2. UCTIBITAHUE HA PACTSHKCHHUE

3. UCIIBITaHUE HA YCTAJOCTHOE pa3pylleHue

6. K AUHAMHYCCKHUM UCIIBITAHUAM OTHOCHUTCH:
1. ucnpITanne HA YAApHYIO BA3KOCTb

2. UCHBITAHHE HA PaCTsIKCHUC

3. ¥cnBITaHHE Ha YCTAJIIOCTHOC PA3pPYyHICHUC

7. K nMKJIM4YeCKUM HCIIBITAHUSIM OTHOCHTCS:
1. ucnplTaHuE Ha yAapHYIO BI3KOCTh

2. UCIIBITaHUE HA PaCTSDKEHUE

3. HCIIBITaHUE HA YCTAJIOCTHOE Pa3pylLICHHUE

8. Onpenesienne TBEPAOCTH OTHOCHTCS
1. K cTaTUYECKUM HCIBITAHUSAM

2.K JUHaAMHWYCCKUM UCIIbITAHUAM

3. K OIMKIMYECKUM HCIBITAHUSIM

9. U3mepeHue TBepAOCTH 0 BpuHe/JII0 BO3MOKHO /151 MaTepUAJIOB

1. Manoii u cpegHen TBEpAOCTH

2. cpeaHel U BBICOKOM TBEpIOCTH

3. oT Manoi 10 BBICOKOM TBEPAOCTU

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

10. U3mepenne TBepaocTu nmo PokBes1y BO3MOKHO I MATEPHAJIOB

1. Manoii u cpeHen TBEpAOCTH

2. cpeaHel U BBICOKOM TBEpIOCTH

3. oT Masoi 10 BBICOKOM TBEPAOCTU

4. TOHKUX MTOBEPXHOCTHBIX CJIOEB, a TAKKE€ MAaTEPUAJIOB C OUEHb BBICOKOW TBEPOCTHIO

11. U3mepenne TBepAoCTH MO BUKKepcy BO3MOKHO /151 MATEPHAJIOB

1. Manoii u cpegHen TBEPAOCTH

2. cpellHel U BBICOKOM TBEPAOCTH

3. OT MaJION 70 BBICOKOM TBEPAOCTH

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

12. B ka4ecTBe HHACHTOPA HUCIIOJIL3YeTCH YeThIpeXI'PAaHHAS A IMa3Hasi NUPaAMHIa B Me-
ToAe U3MepeHHs TBEPAOCTH

1. no bpunemno

2. no Poksemny

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/le M3MePeHUs1 TBEPAOCTH UCIOJIb3YeTCsl B KauecTBe HHIEHTOpA 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 — 3TO

1. HanpsDKEHUE, COOTBETCTBYIOIICE MAKCHMAIILHOM HArpy3Ke, KOTopas MPeIIecTBYeT pas-
pyLIeHHIO o0pa3na

2. CBOMCTBO MaTepuaja COMPOTUBIISATHCS MIACTHICCKOH aeopManuu py BIABIUBAHUU B
€ro MOBEPXHOCTh TBEPJIOTO TeJia

3. CrIOCOOHOCTH MaTepHraia MOTJIoMATh MEXaHUIECKYIO SHEPTHUIO B IIpoliecce 1edhopMupoBa-
HUS U Pa3pyLICHUS O] ICHCTBUEM yJJapHOW HATPY3KH

17. YaapHasi BA3KOCTb — 3TO

1. pabGorta, 3aTpaueHHas Ha pa3pylleHHEe 00paslia, OTHECEHHAas K IUIOMIAIu padouero more-
peyHoro ceueHus oopasua

2. HampsDKEHHE, COOTBETCTBYIOIIEC MaKCUMAalbHOW HAarpyske, KOTOpas IPEIIIeCTBYET pas-
pylIeHuIo o0pasua

3. paspylieHne MeTaia 1Mo JeCcTBUEM 3HAKOTIEPEMEHHBIX HAarpy30K

18. ITopor XJIaIHOJIOMKOCTH — 3TO

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

2. reMneparypa (MHTEpBaJl TEMIEPATYyp), IPU KOTOPOM MPOUCXOAUT MEPEXO]T OT BIZKOIO pas-
PYLIEHUS K XPYTIKOMY

3. Temnepatypa (MHTEpBaJ TeMIIEpaTyp), MPU KOTOPOM MPOUCXOAUT MEPEXOH OT XPYIKOTo
pa3pylLIeHHs K BI3KOMY

19. BsiskoMy pa3pylIeHHIO COOTBETCTBYET

1. u3nom ¢ 6JeCTAMMM, KPUCTAIIINYECKUM CTPOECHUEM

2. U3JI0M C HaJMYMEM odYara pa3pylleHHus, 30Hbl NOCTEIIEHHOT0 COOCTBEHHO YCTaJOCTHOTO
pa3BUTHUSA U 30HBI JOJIOMa

3. U3710M, UMEIOLINI MaTOBOE, BOJIOKHUCTOE CTPOEHUE

20. Xpynkomy pa3pyuieHHIO COOTBETCTBYeT

1. u3nom ¢ 6yecTAMMUM, KPUCTAIUTMYECKUM CTPOESHUEM

2. U3JI0M C HaJIMYMEM odYara pa3pylleHHus, 30Hbl OCTENIEHHOT0 COOCTBEHHO YCTaJOCTHOTO
pa3BUTHSA U 30HBI J0JIOMa

3. U3710M, UMEIOUINI MAaTOBOE, BOJIOKHUCTOE CTPOEHUE

21. Ilpeaes BLIHOCJUBOCTH — ITO



1. MakcuManbHOE HAMPsHKEHUE, TIPU KOTOPOM 00paszell He pa3pyliaeTcst mociae OECKOHEYHOTO
WM 33JIaHHOTO YKCIIa IUKIIOB HATPYKCHUS
2. HampsHKeHHE, COOTBETCTBYIOIIEE MaKCHMAaJIbHOW HAarpy3ke, KOTopas MPEAlIeCTBYeT pa3-
pyIIeHHuI0 o0pasia
3. CBOICTBO Marepwalia CONMPOTHUBIATHCS IJIACTHUYECKOHN aedopmanuu mpu BIABIMBAHWH B
€ro MOBEPXHOCTh TBEPJIOTO TelIa

Tewmbl ans pedepara

- Kimaccudukanusi MmaTepraioB ¥ 0COOCHHOCTH WCCIIEIOBAHMS Pa3IUYHBIX MaTepua-

JIOB.

- Hepaspymaromniye MeToapl KOHTPOJS (BU3YaJIbHO-ONTUYECKUIN, PEHTICHOBCKAs H
ramma-ae()eKTOCKONHS, yIbTPa3ByKoBas Ne(EKTOCKONUS, KAMMUISIPHBIE METObI KOHTPOJIS,
MarHUTHBIE METO/Ibl HEPA3PYIIAOLIETO KOHTPOJIA).



7 OIIeHO‘leIe cpeacrea AJid MpoBEeACHUSA l'lpOMG)KyTO‘[HOfI aTrrecranmum

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIE CPEACTBA

ITIK-2: cmocoon

3yJbTaThbl H 1€J1aTh BbIBO/AbI

OCTBIO Bblﬁl/[paTb METOAbI HCCJICI0BAHUS, INTAHUPOBATDL U IIPOBOAUTH H606X0)II/IMI>IC IKCIICPUMEHTDBI, HHTCPIIPETUPOBATH p€E-

3HaTe

KJIaCCI/I(bI/IKaHI/IIO OCHOBHBIX METOJ0B

HCCIICIOBAHUN MaTepUAJIOB;

- OCHOBBI IIPOCBEYUBAOIIEN U CKAHUPYIO-
LIEN JIEKTPOHHOW, 30HJ0BOU, TYHHEIbHON
Y aTOMHO-CHJIOBOM MUKPOCKOIIUHU

Ilepeuens meopemuueckux 60npocoe K IK3ameny:

1.  Ontuueckas Mukpockonus. OCHOBHbIE HMOHATHS — pa3pellarouias CloCOOHOCTb,
npenen pa3pelieHus, AMPpakIMOHHBINA Ipeien. Y CTpOHCTBO ONTHYECKOI0 MUKPOCKOTIIA.
2.  Mukpockonusi KOMOMHAIMOHHOTO PACCEsTHUSI CBETa — KOHCTPYKLUS, IPUMEHEHHE.
3. Mukpockonus ¢ HaceieHreM toMuHectennun (STED) — koHCTpyKIms, npume-
HEHHUE.

4. KoHdokanpHas MUKPOCKOIUS — KOHCTPYKLUS, TPUMEHEHUE.

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

6. Bo3moxnoctu u npumenenue [I19M. OObekTh! nccienoBanus. JJocToMHCTBA U He-
noctatku Meroaa [I9M. Obnactu npumenenus [1OM.

7. POM. ®usnueckue ocHoBbl POM. YerpoiictBo u pabota POM.

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

9. C3M. Ckanupyrolasi TyHHEJIbHAsi MUKPOCKOINHUS — YCTPOWCTBO, MPUHIUIBI pabo-
Thl, IPUMEHEHHUE.

10. C3M. ATOMHO-CHJIOBasi MUKPOCKOIHS — YCTPOMCTBO, MPUHLHUIIBI paOOTHI, IpUMe-
HEHHUeE.

11. C3M. DuexTpocuiioBas MUKPOCKOIHUS — YCTPOHCTBO, IPUHIUIIBI pabOThI, pUMe-
HEHHUeE.

12. C3M. MarauTHO-CHJIOBass MUKPOCKOIHS — YCTPOIMCTBO, MPUHIHUIIBI pabOThI, MpH-
MEHEHHUE.

VYMmetrs

BBI6paTB METOJ HCCICOAOBaHUA AJIA

Ilpakmuueckue 3a0anus .




CTpyKTypHBIii

AIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIE CpEACTBA
KOMIETECHIINHU
onpeAesieHUs MapaMeTpOB MaTepualioB npu | Onucars METOAUKY MPOBEACHHUS UCCICAOBAHUM:
pPELIEHUH KOHKPETHOM NPAKTUYECKOW 3a- [ - Ha ONTHYECKOM MHKPOCKOIIE;
Aa4qu, - Ha POM;
—  MOJEpPHHU3HMPOBAaTh METOAMKH Ionyde- |- HAa ACM;
HMS W 00palOTKM DKCIEPHMMEHTAIBHBIX | - ONpeeseHus 6aja 3epHa;
JIAHHBIX; - ONPENEIICHUST AUCIIEPCHOCTH MEPIIUTA;
- BBIOMpaTh M UCIOJIb30BaTh METOIbI U - OIIpEAEINICHUS] KOJIMYECTBA HEMETAJUIMYECKUX BKIIFOUCHUH;
o0opyoBaHue AJis aHaKu3a PU3UKO- - UI3BMEPEHUE TBEPIOCTU 10 Bukkepcy;
MEXaHUYECKHX CBOMCTB HOBBIX MaTepHa- - U3MepeHue TBepaocTu 1o Pokseny;
JIOB Y U3JICIUH U3 HUX; - UI3BMEPEHUE TBEPIOCTHU 110 bpuHemio;
- U3BMEPEHUE MUKPOTBEPIOCTH;
- ONPEICJICHUE YIAPHON BSI3KOCTH METAJLIOB.
Bnaners - IPAKTUYECKMMU HABbIKaMU MIPOBEICHUS | 3a0anusn Ha peuieHue 3a0ai u3 npogheccuoHanIbHoil 001acmu, KOMNIEKCHble 3a0a-

IKCIIEPUMEHTA C YU4E€TOM BBIOOpA OTITH-
MaJIbHBIX METOJUK U 000PYAOBaHUS IS
UCCIIEIOBaHH, PAIlHOHAIBHOTO OTIpE/Iee-
HUS YCIIOBHM U JMama3oHa HKCIIEPUMEHTOB,
00paboTKH, CUCTEMATU3AIINH U aHAJIN3a
MOJTyYEHHBIX PE3yIbTaTOB.

HUA:

Bri6pats MeTon uzMepeHus TBepAOCTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTEpUaJIoB CpeiHEN TBEPIOCTH;

- JUTSl MAaTEPHUAJIOB BBICOKOW TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIENHUNA U CIIOKHON (POPMBI;

- 171l TOHKUX 00pasIloB.

Br16op MeTona riccnenoBaHus:

- JUTS OTIpEJIeNICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepHaax;
- JUTsl OIIpeIeIeHHs pa3Mepa 3epHa B YIbTPaMEIKO3epHUCTBIX MaTepHanax;
- JUTSL ICCTICIOBAHUS IUCIIOKAIIMOHHON CTPYKTYPHI;

- JUTsl ICCTIEIOBAaHUSI MUKpOpebeda MOBEPXHOCTH.

OIIK-1 roToBHOCTBIO HCIO/IB30BaTh (PyHAaMEeHTAJIbHbIC 00IeMHKEHePHbIe 3HAHUSA

3HaTh

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

Hepeuenb meopemu4ecCKux 6onpocoe6 K IK3ameny:

1. OcHoBbl (U3MKH PEHTI€HOBCKOTO H3Iy4deHMs. B3aummoneiicTBue pEeHTTeHOBCKUX




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemblie pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

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

JIy4ell ¢ BEIlECTBOM.

2. OCHOBHBIE METOJIBI PEHTTCHOCTPYKTYPHOTO aHATN3A.

3. Meronst PCA — Jlays, Koccensi.

4. Meroasl PCA — meton BpalieHusl, OpOILIKa.

5.  OcHOBHBIE METO/IbI PEHTI€HOCHIEKTPAIbHOTO aHanu3a. Obiee yCcTpoicTBO Criek-
TPOMETPOB.

6. Meroabl peHTI€HOCIIEKPAIbHOTO aHAlIN3a — KAY€CTBEHHBIH, MOJYKOJINYECTBEH-
HBIN, KOJTUYCCTBCHHBIM.

7. CratudecKkue METOJIbI ONPEACICHUS MEXaHUYECKUX CBOMCTB.

8. JluHaMUYeCcKue METObI ONPEICICHUS MEXaHUICCKUX CBOMCTB.

9. [ukiMuYecKre METO/IbI ONPEACIICHUS] MEXaHHUYECKIX CBOWCTB.

10. Hepaspymraromme MeTo 16 KOHTPOJIS.

YMmeTs

- IPUMEHSATH TU(PaKIMOHHbIE, CIIEKTPO-
CKOITMYECKUE, PE30HAHCHBIE U IPYTHE ME-
TOABI ITPU UCCIIETOBAHUHA MAaTEPUAJIOB;

Ilpakmuueckue 3a0anus .

Onucars METOAUKY ITPOBEAEHUS HCCIIEN0BAHUN:
- ua [IDM;

-Ha MPCA;

- Hepa3pylIaloIUX METOI0B KOHTPOJISI.

Bnanets

- IPaKTUYECKIUMH HaBBIKAMH HCIIOJIb30Ba-
HUS 3JIEMEHTOB METO/I0B HCCIIeI0BaHUS
MaTepHaJioB U MPOIIECCOB HA IPYTHX JIHC-
LUIUTMHAX, HA 3aHATHSX B ayIMTOPHH U Ha
yueOHO! MPaKTHKE;

3adanusn na peutenue 3a0au u3 nPoheccuoHanbHOl 001acmu, KOMRIEKCHbLE 3A0a-
HUA.

BriOpars MeTon u3mepeHust TBEPIOCTH:

- 17151 MAaT€PHUAJIOB HU3KOU TBEPAOCTH;

- 171 MaTepUaJIOB CPETHEH TBEPIOCTH;

- 17151 MaT€pHUAJIOB BHICOKOM TBEPJOCTH;

- JUTsl MACCUBHBIX U3JIEIHUNA U CIIOKHOM (POPMBI;

- JUTsl TOHKUX 00pasiioB.

Br16op MeTona nccnenoBanus:

- 17151 OTIPENIEICHUS pa3Mepa 3epHa B KPYITHO3EPHUCTHIX MaTepuaiax;

- I7Is1 OTIPEICTICHUS pa3Mepa 3epHa B YIBTPAMEITKO3EPHUCTBIX MaTepraliax;




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnanupyemblie pe3yabTaThl 00yUeHHS

OueHouHble CpeCTBA

- JUTsl UCCTIEIOBAHUS TUCIOKAIMOHHON CTPYKTYPHI;
- JUTsI ICCTIEIOBAHUSI MUKpOpelibe(da MOBEPXHOCTH.




0) ITopsinok npoBeeHUsi MPOMEKYTOUYHOM aTTeCTALINHU, IOKA3aTeJIM U KPUTEPUH
OLICHUBAHUS:

Ilpumepnaa cmpykmypa u cooepicanue nyHKma:

ITpomexyTouHast arTecTalys N0 JAUCHUIUIMHE «MeToapl HCCae10BaHusl MaTEPUATIOB U
IIPOLIECCOBY BKJIIOYAECT TEOPETUUECKHUE BOIPOCHI, MO3BOJISIONINE OLICHUTh YPOBEHb YCBOCHUS
00y4aromyMUCs 3HaHUH, U TPAaKTUYECKUE 3a/1aHusl, BBISBISIONINE CTEIICHb CPOPMUPOBAHHO-
CTH YMEHUH U BIaJIeHUH, IPOBOIUTCS B (hOpME IK3aMEHa.

DK3aMeH 10 JaHHOH JUCUUIUIMHE MPOBOIUTCS B YCTHOM (hopMe MO 3K3aMEHALMOHHBIM
OueraM, KaXIblii U3 KOTOPBIX BKJIFOYACT 2 TEOPETHUECKUX BOMpPOCa.

Ilokazamenu u Kpumepuu oueHUBAHUA IK3AMEHA:

— Ha OIICHKY «OTJHYHO» (5 0amioB) — 00y4JaronIuiicsi JEMOHCTPUPYET BBICOKHH ypo-
BEeHb C(POPMHUPOBAHHOCTU KOMIIETEHIINI, BCECTOPOHHEE, CUCTEMAaTHYeCKOe U TIyOoKoe 3Ha-
HUE Yy4eOHOro MaTepuasa, CBOOOIHO ONMEPUPYET 3HAHUSIMH, YMCHUSIMHU, IIPUMEHSET UX B CH-
TyalusiX MOBBIIICHHON CIIOKHOCTH.

— Ha OLIEHKY «X0pomo» (4 6amna) — o0ydaromuiicss IeMOHCTPUPYET CPEIHUM YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JIOMYCKAIOTCS
HE3HAYUTEIIbHBIC OIIMOKH, HETOYHOCTH.

— Ha OLIEHKY «Y/10BJIETBOPUTEJIbHO» (3 Oaia) — o0ydaroluiicss AeMOHCTPUPYET OPO-
TOBBIH YPOBEHHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIUN: B XOJI€ KOHTPOJIBHBIX MEPONPUITUN T0-
MyCKAIOTCS OUINOKH, MPOSIBIIAETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, YMEHHI, HABBIKOB.

— Ha OLICHKY «HeYyI0BJIETBOPHUTEJbHO» (2 Oamia) — o0ydyaromuiicss JeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTH4ecKoro mMarepuana, JOMYCKaeT CYIIECTBEHHbIE OIIMOKHU, HE
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a71ad.

— Ha OILICHKY «HeYAO0BJIeTBOPUTENbHO» (1 Oam) — oOyyaromuiicss He MOXET MOKa3aTh
3HAHHUS HA YPOBHE BOCIPOM3BEACHHS M OOBSCHEHUS WH(POPMAIIMU, HE MOXKET ITOKa3aTh WH-
TeJIEKTyallbHbIe HABBIKU PEIICHUs TPOCTHIX 3a/1a4.

8 YueOHO-MeTOAUM4YeCKOe U HH(POPMAIIHOHHOE o0ecnieYyeHne TUCIHIIUHbI
a) OcHOBHas IUTEpaTypa:

1. Meroabl uccine0BaHUS MAaTEPHATIOB U MTPOLIECCOB : yueOHOe ocodue /Ui By30B /
B. 1O. Konroxos, U. A. T'oromanze, 3. B. Mypra. — 2-e u3j., uctp. u jgom. — Mocksa : M3na-
tenbcTBO FOpaiit, 2019. — 226 c. — (VauBepcutetsl Poccun). — ISBN 978-5-534-05475-0. —
Tekcer : anextponnsiii / OBC KOpaiT [caiit]. — URL: https://biblio-online.ru/bcode/439014

2. Ao6pamos, H.H. Metoas! u cpenctsa uaMepeHuid, ucnbiranuii u koutpossa. Co-
BpPEMEHHbIE METO/IbI HCCIIEI0OBaHUI (YHKIIMOHATIBHBIX MaTepHalioB : yueoHoe mocobue / H.H.
Abpamos, B.A. benos, E.1. I'epmiman ; nox penakiueit C.J]. Kanomkuna. — Mocksa : MU-
CHUC, 2011. — 160 c.— TekcT : 37EKTPOHHBIN // DAEKTPOHHO-OMOIMOTEYHAs cHUcTeMa
«Jlanby : [caiitr]. — URL: https://e.lanbook.com/reader/book/47412/#1 (nata oOpaiieHus:
29.10.2019). — Pexxum mocTyma: s aBTOPHU3. MOIb30BATEIEH.

0) lononHuTeNbHAS IUTEpATypa:

1. MexaHuueckue CBOWCTBA METAJUIOB : CTAaTMUYECKHE HCIBITaHUA : yueOHOe Moco-
6ue / B.C. 3onoropesckuii, B.K. [Topthoii, A.H. Cononun, A.C. [IpocBupsikoB. — Mocksa :
MUCHC, 2013. — 116 c.— TekcT : 3MeKTPOHHBIHN / DAEKTPOHHO-OMOIMOTEYHasT crucTeMa
«Jlanwpy : [caiir]. — URL: https://e.lanbook.com/book/117123 (mara oOpamieHus:
29.10.2019). — Pesxum nroctyna: Uit aBTOPH3. MOJIH30BATEICH.



https://biblio-online.ru/bcode/439014
https://e.lanbook.com/reader/book/47412/#1
https://e.lanbook.com/book/117123

2. benomeitiieB, M.IO. Mexanndyeckue CBOHCTBA METALIOB : ydeOHOe mocoOue /
M.IO. benomeitiieB. — MockBa : MUCHUC, [6. 1.]. — Yacts 1 : TBepmocts IlpounocTts .
[Tnactnanocts — 2007. — 140 c¢. — TekcCT : 7IEKTPOHHBIN // DIEKTPOHHO-OMOIMOTeUHAS
cucrema «Jlaupy : [caiitr]. — URL: https://e.lanbook.com/book/117085 (mara oGpaiieHus:
29.10.2019). — Pexxum ocTyrmia: jis aBTOPHU3. OJIb30BaTENICH.

3. benompitieB, M.IO. Mexanudeckue CBOMCTBAa METALIOB : ydeOHOE mocodue /
M.IO. benomsitie, A.B. Kyaps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bsaskocts. Paz-
pymenue. Jlaboparopusiii npaktukym — 2008. — 85 ¢. — TekcT : 3IeKTpOoHHBIHN // Diek-
TPOHHO-OMONMMOTeuHas cucrema «Jlanpy : [caiir]. — URL: https://e.lanbook.com/book/1831
(mara obpamenus: 29.10.2019). — Pexum goctyna: Jyisi aBTOpU3. MOJIb30BaTEIICH.

4. by6nuk, B.T. MeTonbl UCClI€IOBaHUS MAaTEpUATIOB U CTPYKTYpP B SJIEKTPOHUKE.
PentrenoBckas audpakimoHHas MUKpockorus : ydeOHoe mocobue / B.T. byb6nuk, A.M.
MunsBuackuii. — Mocksa : MUCHC, 2006. — 93 ¢. — TekcT : 37IeKTPOHHBIH // DIEKTPOH-
HO-OmMbmoTeunas cuctema «Jlauby : [caiir]. — https://e.lanbook.com/reader/book/117093/#1
(mata obpamenus: 29.10.2019). — Pexxum moctyna: 1jist aBTOPU3. TOJIB30BATEIICH.

5. Uymunuen, A.M. TexHuka u TeXHOJOTHUSI HEPA3PYIIAOIIUX METOIOB KOHTPOJIS Jie-
TaJIell TOPHBIX MaIIUH U 000pyaoBaHus : yueObnoe nocodue / A.M. UymndeB. — 2-e u3a. —
Mocksa : I'opnas kuura, 2003. — 378 ¢. — ISBN 5-7418-0064-5. — Tekcr : aneKTpoHHbIi //
DIIeKTPOHHO-OUOINOTEUHAS cucremMa «Jlanby : [caiit]. — URL:
https://e.lanbook.com/book/3470 (mata obpamenus: 29.10.2019). — Pexum pocryma: amis
aBTOPU3. IIOJI30BATEIICH.

7. MuponoB B. JI. OcHOBBI CKaHHUpPYIOIIEH 30HIOBOM MHKPOCKOMUU. Y4eOHOE MO-
co0ue [T CTYJICHTOB CTapIIUX KypcOB BhICIINX yueOHbIX 3aBenenuit. PAH. MuctutyT Qusu-
K1 MUKPOCTPYKTYD. Hwxuuii Hogsropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

B) Meroanueckue yka3zaHus:

1. W3yuenue ycTpoiCTBa M HPUHLUIIOB PabOTHI PacTPOBOTO AJIEKTPOHHOI'O MHUKpPO-
ckona: Meton. ykas. / H.B. Konmesa, FO.1O. Edumona, M.A. [TonsikoBa, M.I1. BapbIimHukoB.
Maruuroropck, 2011. 6 c.

2. Ckanupyrouias 30H10Basi MUKpockomnusi: 1aboparopHsiii npaktukyM / 10.1O. Edu-
MoBa, M.A. [lonsakosa, A.E. I'ynun. Marautoropcek: M3n-Bo Maruutoropck. roc. TexH. yH-Ta
nm. I'.'11. Hocoa, 2017. 41 c.

3. MH3ydenume ycTpolcTBa M MPUHIMIIOB PabOTHI CTEPEOMHKPOCKOIA: METOJ. yKa3. /
O.A. Huxurenko, 0.}O. E¢umona, H.B. Konuesa. Marauroropck: M31-Bo Marautoropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 10 c.

4. KonuuecTBeHHBIH aHaIM3 JOJIM BS3KOW COCTABISAIOLIEH H37I0Ma: METOJ. yka3. /
O.A. Huxkurenko, 10.}O. E¢pumona, H.B. Konmiesa. Marnuroropck: M3a-B0 MarauToropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 6 c.

5.  MukpopeHTreHocneKkTpaibHbIi aHanu3: meroa. yka3. / FO.1O. E¢pumona, O.A. Hu-
kutenko, H.B. Konuesa. Maruuroropck: M3a-Bo Marauroropck. roc. Texs. yH-ta um. 1.
Hocoga, 2014. 9 c.

6. MuxkpotBepaocts: Meron. ykas. / H.H. Unbpuna, M.II. bapeiaukos, F0.1O. Epu-
MoBa. Marauroropck: M3n-so Marauroropcek. roc. Texs. yu-ta uM. I'.11. Hocosa, 2011. 8 c.

7. OmnpeneneHre KOJIMYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPHI C IMOMOILBIO
KOMITBIOTEPHO# CHCTeMBbI aHanu3a u3o0pakenuii Thixomet PRO: naGopatopHblii MpakTUKYM.
/ O.A. Hukurenko, FO.}O. E¢umona, H.B. KonnieBa. Maruurtoropck: M3a-8o Marautoropck.
roc. TexH. yu-ta um. ['.11. Hocosa, 2015. 29 c.

8. Ormpenenenne MeXaHUYECKUX CBOMCTB MeTayla U MOCTPOCHUE KPUBBIX YIPOUHeE-
HUS TI0 IUarpamMMme pacTsokeHus: MeToll. yka3. / B.r. Jloporooua. Marautoropek: M3n-Bo
Marnurtoropck. roc. TexH. yu-ta uM. I'.11. Hocosa, 2008. 49 c.


https://e.lanbook.com/book/117085
https://e.lanbook.com/book/1831
https://e.lanbook.com/reader/book/117093/#1
https://e.lanbook.com/book/3470
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf

9. MUsmepenue tBepmocTu: Meton. yka3. / B.I. Mycraduna, WU.I'. ly6un, M.B. Ly-
6una. Marautoropck: M3a-Bo Marauroropcek. roc. TexH. yu-ta um. [.1. Hocosa, 2010. 19 c.

10. WcnpiTanue Ha ygapHYIO BSI3KOCTb: MeTod. ykas. / B.I. Mycrapuna. Maruuro-
ropck: M3n-Bo Marautoropck. roc. TexH. yu-ta um. I.1. Hocosa, 2009. 15 c.

11. OmpeneneHue KOJIMYECTBEHHBIX XapaKTEPUCTUK MUKPOCTPYKTYPBI C IOMOIIBIO
KOMITBIOTEPHOM CHCTEMBI aHan3a nu3oopaxkenuii Thixomet PRO: maboparopHblii IPaKTUKYM.
/ O.A. Hukutenko, }0.}0. Ebumona, H.B. Konmera. Marautoropck: M31-B0 MarHuToropcek.
roc. TexH. yu-ta um. I'.1. Hocosa, 2015. 29 c.

r) IlporpammHoe obecriedenue u MHTEpHET-pECypCHI:

Haumenosanue 110 No norosopa CpoK AeiCTBUS TUIECH3UU

MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018

MS Office 2007 Ne 135 ot 17.09.2007 beccpouno

Kaspersky Endpoint J1-300-18 ot 21.03.2018 28.01.2020

Security ns 6usHeca- J-1347-17 ot 20.12.2017 21.03.2018

CrangapTHbIN J1-1481-16 or 25.11.2016 25.12.2017

7Zip CBo06oHO 6eccpouHO
pacmpocTpaHsIeMoe

bubnunoreka otkpbIThIX pecypcoB Uurepuer URL: http://www.iglib.ru/;

Poccuiickas [ocynapcrBennas oubaunoreka URL:http://www.rsl.ru/;

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

T'ocynapcTBeHHas nyOauyHasg HaydyHo-TexHHMueckas oOubmmoreka Poccum URL:
http://www.gpntb.ru/;

Public.Ru - ny6onnunas narepuer-oubanorexka URL: http://www.public.ru/;

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

Hayunas Oubauoreka CankT-IlerepOyprckoro I'ocynapcTBEHHOTO YHHBEPCUTETA
URL.: http://www.lib.pu.ru/;

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

Bbykunucr (ITouckoBas cucrema "bykunuct" npeaHazHayeHa AJs MOMCKA KHUT U JpY-
TUX AJEKTPOHHBIX TEKCTOB, UMEIOIIUXCS B cBoOoaHOM jaoctyrne B UntepHer) URL:
http://bukinist.agava.ru/;

bubanorexka Poccuiickoro I'ocymapcTteennoro I'ymanurapaoro yausepcurera URL:
http://liber.rsuh.ru/;

bubaunorexa OHECKO URL.: http://www.unesco.org/new/ru/unesco/;

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

MexnyHapoanas cipaBounas cucrema «[lonmpen» polpred.com otpacias «Ob6pazoBa-
uue, Hayka». — URL: http: //education.polpred.com/.

Hammonanehass wuH(OpMallMOHHO-aHATUTHUYECKass cucTeMa —Poccuiickuii WHIEKC
nayuyroro nutuposanus (PUHIIL). — URL: https://elibrary.ru/project_risc.asp.
[TouckoBast cucrema Axamemuss Google (Google Scholar). — URL:
https://scholar.google.ru/.

HNudopmanmonnas cuctema — EqnHoe OKHO JocTyma K MHGOPMAIMOHHBIM peEcypcam.
— URL: http://window.edu.ru/.

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

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIHILINHBI



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/

MaTepI/IaJ'II)HO-TeXHI/I‘ICCKOG obecreyeHne JUCHUITIIIMHBI BKIIIOYACT:

Twun u Ha3BaHHE AyJUTOpUN

OcHarnieHue ayJIuTOpHu

VYyeOHas aynuTopus i
NPOBEJCHUS 3aHATHH JIEK-
IIMOHHOTO THIIA

MynbTUMEIMIHBIE CPEACTBA XPAaHEHUs, Iepefadu U Ipe-
cTaBlieHUs yueOHOH nHpopmaIuu

VYuebnasg ayauropus Ais
poBeIeHUs 1a00paTOPHBIX
pabot: mabopaTtopusi OINTH-
YECKOM MUKPOCKOIINU

JlaGopaTopHbIE YCTaHOBKH, W3MEPHUTEIBHBIC MPUOOPHI s
BBITIOJTHEHHMSI TAOOPATOPHBIX PaboT:

- AHanm3arop CTepeon300paKeHHl MOBEPXHOCTH TBEPIbIX
Tein Ha 6ase crepeomukpockora Meiji Techno RZ-B;

- AHanmM3aTtop MUKPOCTPYKTYPHI TBEPBIX TE Ha 0a3e Meral-
JYpPru4eckoro MHBEPTHPOBAHHOTO MHKpoOcKoma Zeiss AXIo
Observer 3;

- Cucrema 00paboTku nzo0pakeHmuii Ha 6a3e [10 «Thixomet
PRO».

VYyeOnast ayautopusi AJis
MpOBeICHUS Ta00paTOPHBIX
pabort: yaboparopusi Mexa-
HUYECKUX UCIBITAaHUN

JlabopaTopHble yCTaHOBKH, H3MEpUTEIbHBbIE MPUOOPHI IS
BEITIOJTHEHMS JTAOOPATOPHBIX paboT:

- Muxpotsepaomep BuehlerMicromet 5103 Buehler;

- YuuBepcanbhblil TBepaomep M4C075G3 EmcoTest;

- HanonbHas yHuBepcaibHasi UCIBITaTeNbHAS BYXKOJOHHAS
mamuHa AG 1C-300 KN Shimadzu Corp;

- HanonwpHas yHuBepcanbHasi UCIIbITaTeIbHAS JIBYXKOJOHHAS
mamuHa AG IC-50 kN Shimadzu Corp;

- Buaeoskcrenzomerp TRWiew XShimadzu Corp;

- Konep masitarkoBbiit MK 300 OO0 « UMITYJIBCy.

VYuebHas ayauropus Ais
MIPOBEIEHUS Ta0OPATOPHBIX
pabot: mnaboparopusi cka-
HUPYIOLIEH  DJIEKTPOHHOMN
MHUKPOCKOITHH

JlabopaTopHble yCTaHOBKH, H3MEpUTEIbHBIE MPUOOPHI IS
BBITIOJIHEHHS JTAOOPATOPHBIX padOT:

- Mukpockon ckanupyroomui ekTpoHHsii JEOL JSM —
6490LV;,

- Kamepa numo3oBast ¢ cucTEMOW yNpaBiIEHUS IIIIO30M JUIS
PacTpoBOro IEKTPOHHOTO MUKpockona MP 6490 LV;

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

VYyeOHast aynutopus s
IpoBeIeHUs 1a00paTOPHBIX
pabot: nabopatopust Qpusu-
YEeCKOro  MOJIEJIMPOBAHUS
nedhopMaIMOHHBIX TMPOIIEC-
COB

JlaGoparopHble yCTaHOBKHM, H3MEPUTEIbHBIE NPUOOPHI IS
BBINOJIHEHUS 1TaOOPaTOPHBIX PadoT:
- UccnenoBatenbckuii komiieke Gleeble 3500.

VYuebnas ayautopust Jist
TPYINIIOBBIX W WHJMUBHIY-
ATBHBIX KOHCYJbTAIlUM, Te-
KYLIEro KOHTPOJISI U TpOo-
MEKYTOYHOM aTTECTALINU

[Tepconanbubie KomnbioTepsl ¢ makeroM MS Office, Brixonom
B VIHTEpHET U C AOCTYIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-
00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

VYuebHnas aymutopus s
MIpOBeIEHUS Ta0OPATOPHBIX
pabot: 5abopaTropusi 30H-
JIOBOM MMKPOCKOIIMH

JlabopaTopHble YCTaHOBKH, H3MEpHUTEIbHBbIC MPUOOPHI s
BBITIOJTHEHUSI TAOOPaTOPHBIX padoT:
- Cxanupyronuii 30110861 Mukpockon NanoEducator II.

Ilomemenue miasgd caMocCTO-
ATEIBHOI paboThI

[Tepconanbublie KOMMBbIOTEPHI ¢ MakeToM MS Office, BrIxomoM
B VIHTEpHET U C JOCTYNOM B 3JIEKTPOHHYIO MH(POPMALMOHHO-




00pa30BaTeNbHYIO CPEly YHUBEPCHUTETA.

[Momemenue miust xpanenus | [lkadbl, cTemnaxku s XpaHEHUS UHCTPYMEHTOB JIJISI PEMOH-
U TpOo(HIaAKTHIECKOTO 00- | Ta JIAGOPaTOPHOTO 00OPYAOBaHUS

CITY>)KUBAHUS y4eOHOTr0
000opyI0BaHUS




