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PaGouas nporpaMma coctasiena Ha ocHope ®I'OC BO 1o HanpaieHHIO NOArOTOBKH
22.03.02 Metamnyprus, yreepxaenroro npukasom MOuH P® ot 04.12.2015 Ne 1427.

PaGouas mporpaMMa paccMOTpeHa  0J100peHa Ha 3ace/1aHuH Kaeapbi TEXHONIOTHH obpa-
6otk Matepuanos 17 centabps 2018 r., mporokon Ne 2.

3aB. kahenpoi 2 , é; i / A.B. Monnep /

Pabouas npoepamma 0006peHa Memooudecko KOMUCCUel UHCMuUmMyma Memaiyp-
2uu, MawuHocmpoenus u mamepuanoobpabomku 2 okmabpa 2018 2., npomokon Ne 2.

——

‘—QA.C. Casunoe/

Hpeégeéame.ﬁbr

Pa6ouas mporpaMma CocTaBleHa:

JlouenT Kadeaps TexHONOru# 06paboTKH MaTepUaoB, 9
KaH[. TeXH. HayK, JIOLEHT QZ/'/' /10.10. Edumona/
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1 I_Ie.]m OCBOCHHUA TUCHHUIIIMHBI

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 TPEeOOBaHUSIMU
®I'OC BO no nanpasnenuto nmoarorosku 22.03.02 Meramtyprus.

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

JucuumuimHa «MeTo/bl HCCIIeJOBaHUSI MaTEePUAJIOB U MPOLIECCOBY» BXOIUT B 0a30BYIO
yacTh 0s10ka 1 00pa3oBaTesIbHON IPOrpaMMBI.

Jlnst u3ydeHus: TUCHUIUTMHBI HEOOXOMMBI 3HaHUSI (YMEHUs, BIAICHUsA), CHOPMHUPO-
BaHHBIC B PE3YJIbTATE U3yUEHUS NUCLIUILINH:

- ¢pu3nka (MexaHuKa, TEPMOJIMHAMHUKA, TIOBEJICHHUE BEUIECTB B JIEKTPUYECKOM U Mar-
HUTHOM TI0JIC);

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

- MarepuanoBe/ieHue (BIUSHUE CTPYKTYpPHBIX XapaKTePHCTUK Ha CBOMCTBAa MaTepua-
JIOB);

- METpPOJIOTHUs, CTaHJapTU3alus U cepTUUKAIMA (METOJbl U CPEICTBA M3MEpPEHUIt
(bu3NYECKUX BEJINYMH).

3HaHMUS U YMEHHS CTYICHTOB, IIOJIyYEHHBIE NP WU3YYEHUU IUCLMILIMHBI «MeTobl
UCCJIEJOBaHMSI MaTEPHAJIOB U IPOLECCOB» OYAyT HEOOXOIMMBI UM IpH JajbHEHIel noaro-
TOBKE U BelnonHeHnu BKP.

3 Komnerenuun ody4aromerocsi, popmMupyembie B pe3yibTaTe 0CBOCHHUS
AUCHUILIMHBI U IUVIaHUpYeMble pPe3yJabTaThl 00y4eHus:

B PE3YIbTATE OCBOCHHA AWCHHUIIJIMHBI «MCTOI[I)I HCCIICA0OBaHUA MaTCprUajaioB U IIPO-
ocCCOB» 06yqa101u1/117lc;1 JOJIKCH O6J'IaIlaTL CJICAYIOIIUMHU KOMIICTCHIUSAMMU:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs

KOMIICTCHIIN U

ITK-2: cnoco0HOCTHI0 BHIOMPATh METOABI HCCJICAOBAHNS, IINIAHUPOBATH U NPOBOINTH
HEOﬁXOZ]I/IMl)le IKCIHIECPUMEHTDBI, HHTCPIPETUPOBATH PE3YJIbTATHI U 1€J1aTh BHIBO/IbI

3Hath — KJaccu(UKaIMI0 OCHOBHBIX METOJOB HUCCIIEIOBAaHUI MaTepHaioB;
— OCHOBBI ITPOCBEYMBAIOIIEN U CKAHUPYIOLIEH JIEKTPOHHOM, 30HA0BOM,
TYHHEJIBHOW M aTOMHO-CHUJIOBOM MUKPOCKOIIHH;

Ymern — BBIOpaTh METOJ MCCIIEAOBAHMS IS ONPECIICHHS TTapaMeTpOB MaTepra-
JIOB IIPH PEUIEHUN KOHKPETHON MPAKTUYECKOH 3a1auH;

— MOJEPHU3MPOBATh METOJUKH TMOJTY4YeHHs] U 0OpabOTKU SKCIepUMEH-
TaJIbHBIX JIaHHBIX;

— BBIOWPATH W UCIIOJB30BATh METOMBI U 000PYAOBaHUE JIJIsl aHAM3a (Pu3u-
KO-MEXaHWYECKUX CBONCTB HOBBIX MATEPUAJIOB M M3/ U3 HUX;

Branets — MPaKTUYECKMMU HaBbIKAMH MPOBEICHUS HKCIIEPUMEHTA C YUETOM BBIOO-
pa ONTUMAIBHBIX METOUK U 00OPYAOBAHUS I UCCIIECAOBAHMIM, PalluO-
HAJIBHOTO OIIPE/IEIeHUs YCIOBUI U AMana30Ha HKCIEPUMEHTOB, 00pabOTKH,
CHCTEMAaTHU3allMK U aHaJInu3a NOTYYCHHBIX PE3YyJIbTAaTOB.




CrpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00yUeHHS

OIIK-1 roroBH

OCTBIO UCITI0JIB30BATh (l)yH[[aMeHTaJIBHLIe oﬁmennmenepﬂble SJHAHUA

3HaTh

— MeToAbl U3ydeHus: HPU3NKO-XUMUUECKHUX MPOLECCOB, (PU3HUUECKUX, XUMU-
YECKUX CBOMCTB U IKCIUTyaTAIlMOHHBIX XapaKTEPUCTUK MATEPHUAIIOB,
YCTPOMCTB, MPUOOPOB U U3JENHI HA UX OCHOBE;

YMeTb — IPUMEHATh JU(PPAKIUOHHBIE, CIEKTPOCKOIMHMYECKUE, PE30HAHCHBIE WU
ApYyrue METOJbI IPH UCCIIEOBAHIUY MATEPUAJIOB;
Bnaners — IPAaKTHUYECKUMM HABBIKAMM HCIIOJIb30BaHMs JIEMEHTOB METOJOB HCCIE-

AOBaHHWsA MAaTCpPHUAJIOB U IIPOLUECCOB HA APYIrUX AUCHUILIMHAX, HA 3aHATUAX B

ayJAMTOPUH M HA YI€OHOU MPAKTHKE;




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTABIISICT 4 3a4eTHbIe eIMHUILI 144 akaa. 4acoB, B TOM YHCIIC:

—  KOHTakTHas padora — 51,5 akaz. gacos:

— ayauTopHas — 48 akaj. 4acos;

—  BHeayauTopHas — 3,5 akaj. 4acos;
—  camocrosTenabHas pabora — 56,8 akaj. yacos,
—  TOATOTOBKA K 3K3ameHy — 35,7 4acos.
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1 Knaccudukanust MmarepuanoB 1 0CO- W3ydenue HayuyHOU U yueOHOU TK-2-3
OCHHOCTH MCCIICIOBaHMS pa3inuHbIX Ma- | 7 | 2 | 2/2 10 | nuteparypsl, HanucaHue pede- Pedepar OIK-1 ’3
TEepHaJIOB pata. [loaroroBka noknaja.
2 MeTtoabl U3y4eHHUsl CTPYKTYpbl MaTe-
puajoB
3amura 1abopaTopHON PabOTHI:
2.1 OnTrueckasi, MpOCBEYHBAOLIAs U «M3ydenue ycTpoiicTBa 1 I1K-2-
CKaHMpYIomIas (pacTpoBas) AIEKTPOH- 71 8| ap 6 [ToaroroBka K J1abOpaTOPHON | MPUHITUIIOB PaOOTHI paCTPOBOTO | 3YB,
Hasl, CKAHMPYIOLIask 30H0Basi MUKPOCKO- pabdore Ne 1, 2 [1, 2] JIEKTPOHHOTO MUKpocKomnay, | OITK-1-
Ust «CxaHupyromas 30H10Bas MUK- 3yB
POCKOTIHSD
., | 3ammTa 1abopaTopHOi pabOTHI:
2.2 MeTtoap! onpe/ieNieH s pa3MepoB IMonroroska k mabopaTopHOi - PaTOPHOM p
7|2 4 6 «KonnvecTBeHHbIN aHaIU3 Na-
CTPYKTYPHBIX 3JIEMEHTOB pabote Ne 3 [3]
paMeTpoOM MHKPOCTPYKTYPBD»
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Tect Ne 1o pazneny «Metobl [K-2-
Hroro no pazneny 2 12 | 10/4 12 ITonroroska k tecty Ne 1. U3Y4EHHUs CTPYKTYpPbI MaTepua- O;};?:l-
JIOBY»
3yB
3. Metoabl n3ydeHus: U3MYECKUX, XU-
MHUYECKUX U OMOJIOTUIECKUX CBOMCTB,
MEXaHWYECKUX U IKCIUTyaTallMOHHBIX
XapaKTEPUCTHK MAaTEPUAIOB, YCTPOUCTB,
puOOpPOB U U3JEIU
3amuTa madoparoproit padotser | ITK-2-
3.1 PeHTreHoBcKHe METOIbI CCIE10Ba- 71 4| o 4 ITonroroBka k 1abopaTopHOI Ne 4: 3YB,
HUS pabote Ne 4 [5] «MuxkpopenTrenocrextpanbabiii| OITK-1-
aHaJIN3» 3yB
3amuTa 1a60paTOPHBIX padoT:
«OrneHKa MEXaHUYEeCKHX
CBOWCTB cTaiH (MCIBITAHUE HA
pactsbkeHue, yaapusiid usru6, | I1K-2-
3.9 VICHBITAHMS. MEXAHMUCCKIX CRONCTE Y 16 [ToaroToBka K 1a00paTOPHBIM | TBEPAOCTh U MUKPOTBEPAOCTHY, |  3VYB,
paborawm [3, 4, 6, 8-10] «M3ydenue ycTpoiicTBa 1 OIIK-1-
MPUHIIMIIOB Pa0OTHI CTEPEOMHUK- |  3YB
pockonay, «KonuuecTBeHHBIH
aHaJIU3 JOJIM BSI3KOU COCTaBIIA-
IOLLEH U3I0Ma»
3.3 TepMuveckne METOIbI HCCIICIOBAHUS 2 2 4 [TonroroBka k nmabopaTopHoii | 3ammra taboparopHoii padotsr: | [1K-2-
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MaTepuaioB pabote Ne 4 «/InnaTomerprueckuil aHaIn3 3yB,
CTPYKTYpHBIX npeBpamienuii B | OITK-1-
CTAIISX) 3yB
Wroro mo pazueny 3 10 | 12/4 24 IToxroroBka k Tecty Ne 2, Tect Ne 2 mo pazneny.
. . [1K-2-
N3yueHnue HayyHOU U yueOHOU VB
4 Hepaspymaromnie MeToabl Koutposiss | 7 | 2 | 2/2 10,8 | nutepaTypsl, HanKcaHue pede- Pedepar OH}£<,1
para. Ilonroroska goxnana.
3yB
HToro mo tucuunjimHe 24 (24/10 56,8 Ik3amen-35,7 4




5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jl1g ycBOeHUs CTyJeHTaMH 3HaHUU 110 AUCLUILIMHE «MeToabl ucciel0BaHus MaTepua-
JIOB U NPOLECCOB)» IIPUMEHSIOTCS TPAAULUOHHAS U KOMIIETEHTHOCTHO-MOJYJIbHASI TEXHOJIO-
ruy oOyueHusi, BKJIIouarolue B ce0s OOBsICHEHUs IpernojaBaTels Ha JEKIUSIX, CaMOCTOs-
TEJbHYIO paboTy ¢ y4yeOHOM M CHpaBOYHOW JUTEPATYpOU MO TUCIMILIMHE, BHITOJHEHHUE Ja-
60paTopHBIX pabOT [0 METOAMUYECKUM YKA3aHUSAM U T.II.

B kauecTBe MHTEPAKTHUBHBIX METOAOB O0YUYCHHUS UCTIONB3YIOTCS:

- OomepeXxarolias caMocTosTeNabHas paboTa U paboTa B KOMaHJ€ IPU BBINOJHEHUU Jia-
OopaTopHBIX padoT;

- po6sieMHOe 00y4YeHHe MPU MOUCKE MH(OPMALIMOHHBIX HCTOYHHUKOB, COCTABICHUM U
HaNMCaHUM pedepara mo MoJyYSHHBIM WHAUBUIYATbHBIM 33 JaHHSIM.

CamocrosrenbHas paboTa CTYAEHTOB HallpaBjieHa Ha 3aKpeIieHHe TeOPETUYECKOro Ma-
Tepuaa, U3J0KEHHOr0 MPEeNo/iaBareieM, Ha MpopadOTKy TEM, OTBEJECHHBIX HAa CAMOCTOS-
TEJIbHOE W3Yy4eHHE, Ha MOATrOTOBKY K JJAOOPAaTOPHBIM 3aHATHUSIM, HaMcaHue pedepara, HoAro-
TOBKY K KOHTPOJIbHBIM pab0TaM ¥ UTOTOBOMY 3a4eTy IO JTUCLUIUIUHE.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

Bompocs! k Tecty Ne 1:

TEMA: «Ontu4eckass MUKPOCKOIMSI»

1. B cBeTOBOIi MUKPOCKONINHM VISl MCCJIEIOBAHUSA 00beKTA PUMEHSIETCS
1. my4yok cBera

2. BNEKTPOHHBINA MMy4OK

3. MOHHBII IMy4OK

2. Pazpemaromasi cnoco0HOCTb — 3TO

1. MakcMMaIbHOE PacCTOsIHUE, HA KOTOPOM JIBa TOYEUHBIX 00bEKTa BOCHIPUHUMAIOTCS KaK JIBE
OTIEIBHBIX APYT OT Apyra TOYKU

2. MUHUMAaJIbHOE PAcCTOSIHUE, HA KOTOPOM J[BAa TOYEUHBIX 00BbEKTAa BOCIIPUHUMAIOTCS KaK JIBE
OTIEIBHBIX APYT OT Apyra TOYKU

3. 3T0 paccTosiHUE, Ha KOTOPOM JIBa TOUEYHBIX 00BEKTa BOCIIPUHUMAIOTCS KaK OJ[Ha TOYKa

3. Jl1s uccJiel0BaHUs CTPYKTYPbI MOJYNPO3PAYHbIX H NMPO3PAYHbIX 00bEKTOB NMPHUMe-
HAKTCHA

1. MUKPOCKOTIBI OTPA’KEHHOTO CBETA

2. MUKPOCKOTIBI IPOXOASIIETO CETa

3. CTEPEOMHUKPOCKOIIBI

4. JI1s1 MCCJIeIOBAHNS CTPYKTYPbI META/LUINYECKUX U He MPO3PavyHbIX 00pa3unoB npuMme-
HAKTCHA

1. MUKPOCKOTIBI OTPA’KEHHOTO CBETA

2. MUKPOCKOTIBI IPOXOASIIETO CETa

3. CTEPEOMHUKPOCKOIIBI

5. lis1 uceienoBaHus CTPOCHUS M3JIOMOB IIPUMEHAIOTCH
1. MEKpPOCKOIIBI OTPa’KEHHOT'O CBETA

2. MUKPOCKOIIBI IIPOXOASILErO CETa

3. CTEpEOMHUKPOCKOIIBI



6. UTo orpaHnYMBaeT MAKCUMAJIbHOE YBeJIHYEHHE CBETOBOI0 MUKPOCKOMAa?
1. Ka4ecTBO JJMH3 MUKPOCKOTNA — 00ObEKTUB U OKYJISP

2. KOJIMYECTBO JTMH3 MUKPOCKOIIA

3. JUTHA BOJIHBI CBETA

7. ®ayopecueHTHAs MUKPOCKOIHUS — ITO

1 MeTon MOJIy4eHUs YBEIMUYEHHOTO M300pakeHHUs C UCIOJIb30BaHUEM JIOMUHECIICHIIMUA BO3-
Oy /IEHHBIX aTOMOB U MOJIEKYI oOpas3ia

2. METOJl, B KOTOPOM Ha OOBEKTE €IMHOBPEMEHHO 3aCBEUMBAETCA TOJBKO OJIHA TOYKa, Orpa-
HUYCHHAS TUPPAKITMOHHBIM MIPEICTIOM

3. MeTo/, OCHOBaHHBII Ha B3aMMOJCHCTBUM MOHOXPOMATHYECKOTO H3IYYECHHsSI C BEIIECTBOM,
COINPOBOKAAIOIINNICS U3MEHEHUEM DHEPIMM PACCESIHHOI'O M3JIyYEHHS 10 CPaBHEHHUIO C DHEP-
rUeil magarouiero Ha 00bEKT U3TYYCHHS

4. MeToJ, IPU KOTOPOM MPOUCXOIHUT ITOJABICHUE CIIOHTAHHOTO W3Iy4deHHS Ha nepudepuun
TSTHA JIIOMUHECLEHIIUH, 32 CYET BBIHYKJIECHHOTO U3ITy4eHUs

8. KondoxaabHasi MUKpOCKONINS — 3TO

1 MeToz mosyuyeHus! YBEIMYEHHOTO M300paXkeHUsl C UCIOJIb30BaHUEM JFOMHUHECLECHIIUU BO3-
OY>KIEHHBIX aTOMOB U MOJIEKYJ oOpasia

2. METOJl, B KOTOPOM Ha OOBEKTE €MHOBPEMEHHO 3aCBEUMBAETCS TOJBKO OJIHA TOYKA, Orpa-
HUYEHHAs TUPPAKIUOHHBIM TPEAETIOM

3. MeTOJ, OCHOBaHHBIM Ha B3aUMOJCHCTBUN MOHOXPOMATHYECKOTO U3JIYYECHHUS C BEILECTBOM,
COIPOBOKAAIOIINNICS U3MEHEHUEM 3HEPIMM PACCESIHHOTO U3JIY4YEHMsI 110 CPABHEHUIO C HEP-
rvel najlaloiero Ha OObEKT U3Ty4YeHUs

4. MeToll, MpU KOTOPOM HPOUCXOJUT IOJABJIECHUE CIIOHTAHHOI'O U3JIy4eHHUs Ha nepudepuu
IITHA JIIOMUHECLEHIINH, 3@ CUET BBIHYKJIEHHOTO U3JIy4YEHUs

9. CrieKTpOoCcKONHMs KOMOMHALMOHHOIO PACCESTHUS — ITO

1 MeTon MmoslydeHUs YBEIMUYEHHOTO M300pakeHUs C UCIOJIb30BaHUEM JIOMUHECIIEHIIMHA BO3-
OyXIEHHBIX aTOMOB U MOJIEKYJ 0Opa3ia

2. METOJ, B KOTOPOM Ha OOBEKTE €IMHOBPEMEHHO 3aCBEUYMBAETCS TOJBKO OJIHA TOYKa, Orpa-
HUYEHHAas TUPPaKIHOHHBIM IpeAeIoM

3. METO, OCHOBAHHBIN Ha BSaHMOHeﬁCTBHH MOHOXPOMATHUYCCKOI'0 U3JTYy4YCHHA C BCUICCTBOM,
COINPOBOKAAIOIINNICA N3MEHEHUEM DHEPIMM PACCESIHHOTO M3IIyYEHHS 10 CPaBHEHHUIO C DHEP-
ruei majaronero Ha 00beKT U3TydeHUs

4. metoA, pU KOTOPOM HPOMCXOJUT MOJAaBJIEHHE CIHOHTAHHOIO M3JydeHHs Ha nepudepun
IATHaA JIOMUHCCICHIINH, 3a CUCT BBIHYXXICHHOI'O U3JTYYCHUA

10. STED-mMukpockonus — 310

1 MeToz mosyueHHs! YBEIMYEHHOTO M300paXKeHUsI C UCIOJIb30BaHUEM JIFOMHUHECICHIIUU BO3-
Oy>XKIEHHBIX aTOMOB U MOJIEKYJT oOpasia

2. MeToj1, B KOTOPOM Ha 00BEKTE eIUHOBPEMEHHO 3aCBEYMBAETCS TOJBKO OJHA TOYKa, Orpa-
HUYEHHAs TUPPaKIHOHHBIM TPEAETIOM

3. MeTOJ, OCHOBaHHBIM Ha B3aUMOJCHCTBUN MOHOXPOMATHUYECKOTO M3IYYECHHUS C BEILIECTBOM,
COITPOBOKIAFOIINICS U3MEHEHHEM DYHEPTUU PACCESTHHOTO M3TYYCHHUsS 10 CPAaBHEHHIO C DHEp-
ruel majlaloiero Ha 0ObEKT U3TyUYeHUs

4. MeToj, Ipu KOTOPOM TMPOUCXOJUT IMOJABICHUE CIIOHTAHHOTO HM3JIy4eHHs Ha mepudepun
ISITHA JTJFOMUHECIICHIINH, 32 CYET BBIHYKJCHHOTO U3ITyYSHHS

TEMA: «91eKTPpOHHAS MUKPOCKOIHUSD)
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1. DJjiIeKTpOHHAsI MUKPOCKOIUS — 3TO

1. COBOKYIIHOCTbH JIEKTPOHHO-30HJOBBIX METOJIOB MCCJIEN0BAHUS MUKPOCTPYKTYpPbI TBEPIBIX
TeJ, UX JIOKAJIBHOT'O COCTaBa U MUKPOIIOJIEH C IIOMOILBIO 3JICKTPOHHOIO ITyYKa

2. uccnenoBanre MOp(HOJIOTUN M JIOKAJTBHBIX CBOMCTB IMOBEPXHOCTH TBEPIOTO TEJa C BHICO-
KHUM NPOCTPAHCTBEHHBIM PA3pEIICHUEM C MOMOIIBI0 CIIENUATbHBIM 00pa3oM IPUTOTOBIIECH-
HBIX 30HJI0B B BUJIC UIJI

3. uccie0BaHNUs MUKPOCTPYKTYPBI TBEPABIX T€J, UX JIOKAIBHOIO COCTaBa ¢ MOMOILUBIO MPU-
0OOpOB OCHAILIEHHBIX COBPEMEHHOU JIEKTPOHUKOM

2. lIpocBeunBawUii 3J1eKTPOHHBIH Mukpockon (IT9M) — 310

1. npuGop, MO3BONSIIOMINN MOTYy4aTh W300paXKEHHs MOBEPXHOCTU 00Opasia ¢ OOJbUINM pa3-
pelieHueM

2. npubop, B KOTOPOM 3JIEKTPOHHBIN JIyd MPOITYCKAETCs Yepe3 YJIbTPATOHKHUI oOpasel, npu
9TOM B3aUMOJEHCTBYS C HUM

3. MHUKPOCKOII, B KOTOPOM H300paxxeHre (pOopMHUpPYETCs] TOTOKOM YaCTHUIl, UCITYCKaeMbIX I0-
BEPXHOCTBIO 00BEKTA MPU HArPEBAHUH, HAIOKEHUH CHIIBHOTO AJIEKTPHUYECKOTO TMOJIS

3. PacTpoBblii 3j1ekTponHbIi Mukpockon (PIM) — 310

1. mpuGop, MO3BONSIIOMINUN MOTYYaTh W300paXKEHHs MOBEPXHOCTU 0Opasia ¢ OONbIINM pa3-
pelmenueM

2. npubop, B KOTOPOM AJIEKTPOHHBIN JIyd MPOIYCKAETCs Yepe3 YIbTPATOHKHUI oOpasell, npu
9TOM B3aHMOJEHCTBYS C HUM

3. MHUKPOCKOII, B KOTOPOM H300paxeHne GopMUpPYETCs] TOTOKOM YaCTHUIl, UCITYCKaeMbIX IO-
BEPXHOCTBIO 00BEKTA MPU HArPEBAHUH, HAIOKEHUH CHIIBHOTO JIEKTPHUECKOTO TOJIS

4. Yto aBaseTcs 00beKTOM HccaeaoBanus B [IDM?
1. MuKpomIHd

2. peruinka

3. metannu4deckas (ombra

4. 00BEKT C CUIIBHO Pa3BUTHIM pelibehom

5. Yro siBasieTcsl 00beKTOM HccieoBanusa B POM?
1. MuUKpomIHd

2. perinka

3. Merannuueckas Goibra

4. 00BEKT C CUIIBHO PAa3BUTHIM penbeom

6. KocBeHHBbIH MeTOJ 3JIEKTPOHHOMHMKPOCKONUYECKUX MCCJIAET0BAHMNA MeETAIOB H
ciasoB B [19M npoBoasit

1. Ha MeTayuIMYecKuX Qobrax

2. Ha peIUIMKax

3. Ha U3I0Max

7. llpsimoii MeTo 31eKTPOHHOMHMKPOCKOIMUYECKHX MCCIEA0BAHNH META/VIOB U CILIABOB
B [I9M npoBoasit

1. Ha MeTayuIMYecKuX Qoabrax

2. Ha peIUIMKax

3. Ha U3I0Max

8. UccienoBanue pacnpeaesieHue M NVIOTHOCTH IMCJIOKANMH BO3MOKHO
1. ¢ mMOMOIIIBbIO TPOCBEUMBAIOIIETO JIEKTPOHHOI'O MUKPOCKOIIA
2. ¢ IOMOIIIBIO PACTPOBOTO JIEKTPOHHOTO MUKPOCKOMA



3. C IOMOIIBIO CBETOBOTO MHKPOCKOIIa

9. IIpoBenenue ¢ppaakrorpadpuueckux UCCaeJ0BAHUIT BO3MOKHO
1. ¢ noMoIIBI0 MPOCBEYNBAIONIETO JIEKTPOHHOTO MUKPOCKOMA

2. ¢ IOMOIIIBIO PACTPOBOTO JEKTPOHHOTO MUKPOCKOMA

3. C IOMOILIBIO CBETOBOT'O MUKPOCKOIIA

10. ®oxycupoBaHue My4YKAa IJTEKTPOHOB B 3JIEKTPOHHBIX MUKPOCKONAX OCYLEeCTBJISIETCS
¢ NOMOIIBLIO

1. onTHYECKUX JTUH3

2. DJIEKTPOMAarHUTHBIMH JIMH3aMH

11. Pazpemaromas cnocodnocts [I9M cocraBisiet
1.1,5-10 am

2.0,2-1,0 am

3.0,2 Mm

12. Pazpemarwmas cnocooHocts POM cocraBJiisier
1.1,5-10 am

2.0,2-1,0 am

3.0,2 Mm

13. Kakue 3J1eKTpOHBI 00J1a1a10T 00Jib1IEH pa3pemaeil cnocoOHOCTHIO IS MOoJIyYe-
HHS N300pakeHNs MOBEPXHOCTH o0pa3ua ¢ nomoub POM?

1. BTOpU4HbBIE

2. OTpaKCHHBIC

3. NOTJIOIICHHBIE

TEMA: «Ckanupymomasi 30H10Basi MUKPOCKOIIH»

1. Ckanupyromas 30u10Basi Mukpockonus (C3M) — 3to

1. COBOKYIHOCTB 3JIEKTPOHHO-30HAOBBIX METOJIOB MCCIIEI0OBAHUSI MUKPOCTPYKTYPBI TBEPABIX
T€J, UX JIOKAJIBHOT'O COCTaBa ¥ MUKPOIIOJIEN C TIOMOILBIO 3JIEKTPOHHOIO ITyYKa

2. HUCCIICAOBaHUC MOp(i)OJ'IOFI/II/I M JIOKAJbHBIX CBOMCTB MOBEPXHOCTU TBEPAOTO TEJIa C BBLICO-
KUM TPOCTPAHCTBEHHBIM Pa3peIICeHUEM C MOMOIIbIO CIEUaTbHBIM 00pa3oM HMPUTOTOBIIECH-
HBIX 30HJ0B B BUJC UTJI

3. uccie0BaHNUsI MUKPOCTPYKTYPBI TBEPABIX TE€J, UX JIOKAIBHOIO COCTaBa C MOMOIIBIO MpH-
0OOpOB OCHAILIEHHBIX COBPEMEHHOU 3IEKTPOHUKOM

2. UccaenoBanne MUKpopebeda MOBEPXHOCTH U ee JIOKAJbHBIX cBolicTB B C3M mpo-
BOJIMTCS C IOMOIILIO

1. myuxa cBera

2. BIEKTPOHHOTO 30H7a

3. 30H1a B BUJE UIIEI

3. Ckanupywoumii TYyHHeJIbHbIH MUKPOCKOI — 3TO

1. MUKpOCKOII, MPUHIUIT PabOTHl KOTOPOI'O OCHOBAH Ha PETUCTPALMHM CHUIOBOTO B3aMMOEH-
CTBHSI MEX/ly TOBEPXHOCTBIO HCCIIEyeMOro o0pasia 1 30H0M

2. MHKpPOCKOII, B KOTOPOM JUIsl TOJTy4YeHHUsI MH(POPMALIUU O CBOMCTBAX MOBEPXHOCTH UCIOIb-
3yeTcs AJIEKTPUUYECKOe B3aUMOJICHCTBHE MEXKAY 30HIOM U 00pa3LioM

3. MHKPOCKOII, IPUHIUIT PabOThl KOTOPOTO OCHOBAH Ha SIBJICHUM TYHHEIMPOBAHUS DIIEKTPO-
HOB 4epe3 y3KUH NMOTEHUUAIbHBIA Oapbep MEXIy METAUIMYeCKUM 30HJOM M IPOBOJSAIINM



00pa31oM BO BHEIIHEM 3JIEKTPUYECKOM I10J1e
4. MUKpPOCKOII, B KOTOPOM JUJIsl TTOJTy4eHHsI MH(POPMALIUU O CBOWCTBAX MOBEPXHOCTH MCIOIb-
3yeTcss MarHUTHOE B3aUMOJAEHCTBUE MEXy 30HAO0M M 00pa31ioM

4. ATOMHO-CIJI0BOII MUKPOCKOII — 3TO

1. Mukpockorn, IpuHLIUI pabOThl KOTOPOTO OCHOBAH HAa PETMCTPALIMU CUIIOBOIO B3aMMOJEH-
CTBHSI MEX]ly TIOBEPXHOCTBIO UCCIIEyeMOro o0pasia U 30H0M

2. MHKPOCKOII, B KOTOPOM JUIsl TTOJyYeHHsI MH(POPMALIUK O CBOMCTBAX MOBEPXHOCTH MCIOIb-
3yeTcs 3JIEKTPUUYECKOe B3aUMOJICHCTBHE MEXKAY 30HIOM U 00pa3LioM

3. MUKPOCKOTI, IPUHIUIT PabOThl KOTOPOTO OCHOBAH Ha SIBIICHUH TYHHEJIHWPOBAHUS HIIEKTPO-
HOB 4epe3 y3KUH MOTEHLUHUAIbHBIA Oapbep MEX]y METAJUIMYECKUM 30HJOM M IPOBOJSAIIMM
00pa310M BO BHEIIHEM 3JIEKTPUUYECKOM I10J1€

4. MUKpPOCKOII, B KOTOPOM JUIsl ITOJy4eHHsI HHGOPMALUU O CBOMCTBAX MOBEPXHOCTH UCIOJb-
3yeTcsl MAarHUTHOE B3aUMO/JICHICTBUE MEXKIY 30HIOM U 00pa3LomM

5. 1eKTPOCHI0BOI MUKPOCKOII — 3TO

1. MuUKpOCKOII, MPUHIHUIT PabOThl KOTOPOI'O OCHOBAH Ha PETUCTPALlMM CUJIOBOTO B3aMMOJEH-
CTBHSI MEX]ly TOBEPXHOCTBIO HCCIIEAYyEMOro 00pa3La U 30HJ0M

2. MUKpPOCKOII, B KOTOPOM JUIsl TOJyYeHHUsI HH(POPMALIUU O CBOMCTBAX IMOBEPXHOCTH UCIONb-
3yeTcsl IEKTPUIECKOE B3aUMOAEHCTBHE MEXKTy 30HOM H 00pa3lioM

3. MUKPOCKOII, IPUHIMI paboThl KOTOPOIO OCHOBAH Ha SIBJIEHUM TYHHEIMPOBAHUS DJIEKTPO-
HOB 4epe3 y3KMH NMOTEHUHATIbHBIA Oaphep MEXy METaUNIMYECKUM 30HJIOM U MPOBOJSALIUM
00pa31oM BO BHEIIHEM 3JIEKTPUUECKOM I10J1e

4. MUKpOCKOII, B KOTOPOM JJIsl TIOJy4YeHUsI HHPOPMAIIMK O CBOWCTBAX IMOBEPXHOCTH UCIOJIb-
3yeTcss MarHUTHOE B3aUMOJEHCTBUE MEX/y 30HA0M M 00pa3ioM

6. MarHuTHO-CHJIOBOH MHKPOCKOII — 3TO

1. Mukpockor, TpuHIKI pabOThl KOTOPOTO OCHOBAH Ha PETMCTPALIMU CHUIIOBOTO B3aMMOJEH-
CTBHSI MEXJly TOBEPXHOCTHIO HCCIIEyeMOro 00pasia U 30H0M

2. MUKPOCKOII, B KOTOPOM JJIsl TIOJTy4YeHUsI HHPOPMAIIMK O CBOWCTBAX MOBEPXHOCTH UCIOJIb-
3yeTcs AJIEKTPUUYECKOE B3auMOJIeHCTBHE MEXKAY 30HIOM U 00pa3LioM

3. MUKPOCKOII, IPUHIIAIT PabOThl KOTOPOTO OCHOBAH Ha SIBIICHUH TYHHEJIWPOBAHUS IIEKTPO-
HOB 4Yepe3 Y3KUH MOTeHUUAIbHBIA Oapbep MeXJy METAJUIMYECKUM 30HJOM M MPOBOJSAIINM
00pa310M BO BHEIIHEM 3JIEKTPUYECKOM I10JI€

4. MUKpPOCKOII, B KOTOPOM JUIsl MTOJTyYeHHsI HH(POPMALIUU O CBOMCTBAaX MOBEPXHOCTH UCHONb-
3yeTcsl MAarHUTHOE B3aUMOJICHCTBUE MEXKIY 30HIOM U 00pa3LomM

7. N300paxkenue peabeda NOBEPXHOCTH B CKAHMPYIOLIEM TYHHEJIbHOM MHUKPOCKOIIE IIPH
HCCJIeJOBAHNHU 00pa3na ¢ MUKpopeabedom popmupyercs

1. MECTOJOM MMOCTOAHHOTI'O TYHHCJIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METO0M ITOCTOSIHHOM CHJIBI

8. N300paxkenue pesabeda MOBEPXHOCTH B CKAHMPYIOLIEM TYHHEJIbHOM MHKPOCKOIIE IIPH
HCCJICJOBAHNHU 00pa31a ¢ aTOMAPHO IV1aK0M MOBEPXHOCThIO opMupyeTcs

1. MECTOJOM MMOCTOAHHOTI'O TYHHCJIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METO0M ITOCTOSIHHOM CHJIBI

9. B ckaHUPYIOIIUX TYHHEJbHbIX MHUKPOCKONAX MCIOJIb3YIOTCH 30HAbI, H3TrOTOBJIEHHbIE
MeT0A0M
1. 3JIEKTPOXUMHYECKOTO TPABJICHUS BOJIb()PaMOBOI TPOBOJIOKH



2. mepepe3aHnrueM TOHKOW ITPOBOJIOKH € TIOMOIIIBIO OOBIKHOBEHHBIX HOXKHHIT
3. TOHKOH 3aTOYKH

10. KoHTaKTHBIH pe:kuM padoThl AaTOMHO-CHJIOBOT0 MHUKPOCKONIA — 3TO

1. paccrosiHMEe OT MIJIBI KAHTUIJIEBEPA A0 00pa3la COCTaBISAET HOPsIKA HECKOJIbKUX JECATBIX
HaHOMETpa

2. KaHTWJIEBEpP C MOMOIIBIO MBE30KPUCTAIIIA KOJICOJIETCS HaJl U3y4yaeMOl MOBEPXHOCTBIO C
aMIUIUTYI01 ~2 HM

3. uria KaHTHJIEBEpa B HIKHEH TOUKe CBOMX KojeOaHMM cilerka Kacaercsl OBEpPXHOCTH 00-
pasua

11. BecKOHTAKTHBIH pe;KUM PpadoThl AaTOMHO-CHJIOBOT0 MUKPOCKONA — 3TO

1. paccrostHEEe OT UTJIBI KaHTHIIEBEPa 10 00pasla COCTaBIISET MOPSIKA HECKOJIBKHUX JECATHIX
HaHOMeETpa

2. KaHTWJIEBEpP C TOMOIIBIO MHbE30KPUCTAIIIA KOJIEOJIETCS HaJ M3y4aeMOH IOBEPXHOCTHIO C
aMIUTUTYA0H ~2 HM

3. Wria KaHTHJIEBepa B HIDKHEW TOYKE CBOMX KOJEOaHWH cierka KacaeTcsi MOBEpXHOCTH 00-
pasua

12. I1o/IyKOHTAKTHBII pe:KUM padoThl AaTOMHO-CHJIOBOI0 MUKPOCKOIIA — 3TO

1. paccrosiHMEe OT MIJIBI KAaHTHIJIEBEPA 10 00pa3la COCTaBISAET MOPsIKA HECKOJIBKUX AECATBIX
HaHOMeETpa

2. KaHTWJIEBEpP C MOMOIIBIO MBE30KPUCTAIIA KOJICOJIeTCS HaJl U3ydyaeMOH MOBEPXHOCTBIO C
aMIUIUTYI0H ~2 HM

3. uria KaHTHJIEeBepa B HIDKHEH TOUKe CBOMX KojeOaHMH ciierka Kacaercsl OBEpXHOCTH 00-
pasua

13. Jlns1 mceiienoBaHusA AM3JIeKTPUYECKUX CBOMCTB 00pa3loB B 3JIEKTPOCUJIOBOM MHUK-
POCKOIIEe IPUMEHAeTCS

1. onHONpOXOJHAsT METOAMKA — (PUKCUPYIOTCS U3MEHEHUs aMIUIMTY/Abl KOJeOaHUI KaHTHIIe-
BEpa, KOTOPHIE CBSI3aHbl C U3MEHEHHEM €MKOCTH CHCTEMbI 30H]1-00pa3el BCIEICTBUE H3Me-
HEHUS AUAJIEKTPUUYECKUX CBOMCTB oOpa3ia

2. IBYXIIPOXOJHAs METO/MKA: MEPBbIM MPOXOa — CHUMAETCs U300pakeHue penbeda noBepx-
HOCTH 00pasiia, BTOpor mpoxoa — GUKCUPYIOTCS U3MEHEHUS aMIUTATY/Abl KOJICOaHUI KaHTH-
JeBepa, KOTOpbIE CBA3aHbl C N3MEHEHHEM €MKOCTH CUCTEMBI 30H/-00pa3el] BCIEACTBUE U3Me-
HEHUS IUAJIEKTPUUYECKUX CBOMCTB o0Opa3ia

3. ABYXNPOXOJHAsi METOJUKA: MEPBbIM NMPOX0 — (GUKCUPYIOTCS U3MEHEHUS! aMILTUTY/AbI KO-
nebaHUi KaHTUJIEBEPA, KOTOPBIE CBSI3aHBl C M3MEHEHHEM €MKOCTH CHCTEMBI 30HA-00pasell
BCJIEJICTBHE U3MEHEHUs JUAJIEKTPUUYECKUX CBOMCTB 00Opaslia, BTOPOW MPOXOJ — CHUMAETCS
n300pakeHue peabeda MoBepXHOCTH 00pasia

14. MaruuTo-cuj10Boe M300pakeHHe MOBEPXHOCTH 00pa3L0B, HMEKIIUX €JIa00 pa3Bu-
ThIH pesibed) MOBEPXHOCTH, (popMUpyeTcs

1. Mo MeToly MOCTOSIHHOM BBICOTHI, IIPH 3TOM (DUKCHpYyeTCs BeIMUMHA M3ruda KaHTUIIEBEpa,
3a CYET CUJIbl MATHUTHOTO B3aUMOCHCTBUS 30H/a ¢ 00pa31iomMm

2. MO ABYXIPOXOJHOM METOAMKE: MEPBBIA MPOXOJ — CHUMAETCs M300pakeHue penbeda mo-
BEPXHOCTH 00paslia, BTOPOH MpoXoa — (GUKCUPYIOTCS MU3MEHEHUsS M3ruba KaHTUJIeBepa CBs-
3aHHBIE C HEOTHOPOJAHOCTHIO MAarHUTHBIX CHJI, AEWCTBYIOIINX Ha 30H]I CO CTOPOHBI 00pasia

3. O IBYXNMPOXOJHOW METOAMKE: MEPBBIA MPOX0oJ — (PUKCUPYIOTCS U3MEHEHHUs U3ruda KaH-
THJIEBEpA CBA3AaHHBIE C HEOJHOPOJHOCTHIO MAarHUTHBIX CUJI, IEUCTBYIOIIMX HA 30HJ CO CTO-
POHBI 00pa3iia, BTOpOi MPOX0oa — CHUMAETCsl N300pakeHue penbeda moBepxHOCTH oOpasia



15. Marauro-cujioBoe u300paskeHue MOBEPXHOCTH 00Pa3l0B, HMEIIIHX ¢ CWIbHO pa3-
BUTBHIM pejibepoM moBepxHocTH, opMupyeTcs

1. Mo MeTOly MOCTOSIHHOM BBICOTHI, IIPH 3TOM (DUKCHpYeTCs BelHurMHA M3ruda KaHTUIIEeBepa,
3a CYET CHJIbl MATHUTHOTO B3aUMOCHCTBUS 30H/a ¢ 00pa31iomM

2. MO ABYXIPOXOJHOM METOAMKE: MEPBBIA MPOXOJ — CHUMAETCs M300pakeHue penbeda mo-
BEPXHOCTH 00pasiia, BTOPOU MPoxoJa — (PUKCHUPYIOTCS M3MEHEHUs M3Th0a KaHTUIIEBEpa CBS-
3aHHBIE C HEOIHOPOJAHOCTHI0 MAarHUTHBIX CHJI, ICUCTBYIOIIMX Ha 30H]I CO CTOPOHBI 00pa3ia

3. O ABYXNMPOXOTHONH METOAMKE: MEPBBIN MPOXoJ] — (GUKCUPYIOTCS M3MEHEHUS M3ruda KaH-
TUJIeBEpa CBA3AHHBIC C HEOJHOPOAHOCTHIO MAarHUTHBIX CUJI, IEUCTBYIOIIMX Ha 30HJ CO CTO-
POHBI 00pa3iia, BTOPOi MPOX0oa — CHUMAETCsl N300pakeHne penbeda moBepxHOCTH oOpasia

16. 3011 1J11 MATHUTO-CHJIOBOT0 MUKPOCKOIA MpeaCTaBJIsIeT cO00ii
1. urna 30812 MOKPHITA clloeM GEeppPOMAarHUTHOTO MaTepHraia

2. uria 30H7a MOKPHITa CIIOEM TOKOIPOBOISIIEE TTOKPHITHE

3. WrJia 30H/1a U3TOTOBJICHA U3 BOJIB(PAMOBOM IMPOBOJIOKH

17. 30oHa 1J151 3J1EeKTPOCHIOBOT0 MUKPOCKOINA MpeacTaBsieT co00ii
1. urna 30H1a MOKpPHITa cllIoeM (DeppOMarHUTHOTO MaTepuaia

2. Wrjia 30H7a MOKPHITa CJIOEM TOKOTIPOBOIAIIEE TTOKPHITHE

3. urya 30H/1a U3rOTOBJICHA U3 BOJIB(PPAMOBOU IMPOBOIOKH

18. 3onnoBas aurorpadus — 310

1. mosry4eHne OTTUCKA C COBEPIICHHO IJIJKOH MMOBEPXHOCTH C IIOMOILBIO KPACKH

2. co3gaHME Ha IIOBEPXHOCTH 0Opaslia 3apaHee 3aJaHHbIX CTPYKTYP C HAHOMETPOBBIM YPOB-
HEM IPOCTPAHCTBEHHOTO pa3pelIeHUs MPH IOBHILICHHOM YPOBHE B3aMMOJCHCTBUS MEXKIY
30HJIOM U 00pa3iomM

3. BuA mevyatHoM rpaduku, oOBIYHO OTHOCHMBIM K rpaBiope (XOTsS NpHEMbl TPaBUPOBAHUS
B HEM OTCYTCTBYIOT), TP KOTOPOM HM300pakeHHE MEeUATAETCs C MIIOCKON MOBEPXHOCTH KaMHsI

Bompocs! k Tecty Ne 2:
TEMA: «PeHTreHOBCKHE METOIbI HCCIeI0BAHUT

1. PeHTreHoOBCKHE JIy4YH — 3TO

1. aexTpoMarHuTHBIE BOJTHBI B quamnaszone ot 0,101 A

2. 3eKTpOMarHuTHbIE BOJIHBI B quamna3one ot 100 xo 0,01 A
3. uH(pakpacHbIC BOJTHBI

2. Cny1011IHO# PeHTreHOBCKHUI ClIeKTP BO3HUKAET

1. B pe3yabTaTe TOPMOKEHHUSI YCKOPEHHBIX AJIEKTPOHOB 3JIEKTPOCTATHYECKUM I10JIEM aTOMHO-
rO Ipa U aTOMHBIX JIEKTPOHOB BEIIECTBA aHOJa

2. pu BBIOMBAHUU DJICKTPOHA OJIHOTO M3 BHYTPEHHHUX CJIOEB aTOMa C MOCIEAYIOIUM Tepe-
X0JIOM Ha OCBOOOMBIITYIOCSI OPOUTY JEKTPOHA C KAKOTO-TMOO BHEITHETO CJIOS

3. U3Iy4YeHHEM, KOTOPOE HCITyCKAIOT ATOMBI

3. XapakTepucTH4ecKHii pEHTTeHOBCKHIl CIIEKTP BO3HUKAET

1. B pe3ynbTare TOPMOKEHUS YCKOPEHHBIX JIEKTPOHOB 3JIEKTPOCTATUYECKUM I0JIEM aTOMHO-
0 s/Ipa ¥ aTOMHBIX JJIEKTPOHOB BEILECTBA aHOA

2. py BHIOMBAHUM 3JIEKTPOHA OJJHOTO U3 BHYTPEHHHUX CJIOEB aToma C MOCIEAYIOUUM Iepe-
XO0JIOM Ha OCBOOOIMBILYIOCS OPOUTY JIEKTPOHA C KAKOT'0-JIMO0 BHEIIHETO €05

3. U3Iy4EeHUEM, KOTOPOE HCITyCKAIOT ATOMBI

4. PEeHTreHOCTPYKTYPHbIH aHAJIMU3 — 3TO



1. METOA, I/ICHOJ'IBS}’IOHII/Iﬁ PEHTI'CHOBCKHE CIICKTPBI 3JIEMCHTOB IJI1 XUMHUYCCKOI'O aHaliu3a
BCIICCTB

2. MCTOJbI UCCICAOBAHUA CTPYKTYPBI BCUICCTBA 110 PACHPCACICHHUIO B IIPOCTPAaHCTBE U HH-
TCHCUBHOCTAM PAaCCCAHHOI'O Ha aHAJIM3UPYCMOM 00BEKTE PCHTICHOBCKOI'O U3JIYYCHHA

3. COBOKYITHOCTHE M€TOAOB KAYECTBEHHOT'O U KOJIMYECCTBEHHOT'O OIIPEACIICHUSA COCTaBa 00BEK-
Ta, OCHOBAHHAad Ha U3YUYCHUH CIICKTPOB B3aHUMOJICHCTBHUSI MaTepuu € U3JIYy4YCHUCM, BKIIHOYasd
CIICKTPBI JICKTPOMAarduTHOI'O M3JIYUCHHUA, aKYCTUUCCKUX BOJIH, paClpeACICHUA 110 MacCcaM U
SHECPTHUAM 3JICMCHTAPHLIX YaCTHUILL

5. PeHTreHoCneKTpaJbHbIi aHAJIU3 — 3TO

1. MeToa, UCHOJIB3YIOIMIMI PEHTICHOBCKUE CIEKTPHI 3JIEMEHTOB Il XMMHUYECKOIO aHaJIM3a
BCIIIECTB

2. METOJIbl MCCJIEOBAHUSI CTPYKTYPhI BEIIECTBA IO PACHPEACIICHUI0 B MPOCTPAHCTBE U MH-
TEHCUBHOCTSIM PAaCCEIHHOTO Ha aHATTM3UPYEMOM O0BEKTE PEHTICHOBCKOTO U3ITYUCHUS

3. COBOKYMHOCTh METOJI0OB KaYECTBEHHOT'O U KOJIMYECTBEHHOT'O OIPE/IeJICHHs COCTaBa 00BEK-
Ta, OCHOBaHHAsl Ha U3YYEHUH CIIEKTPOB B3aWUMOJCHCTBUSI MATEPUM C U3JTyUYECHHUEM, BKIIFOYAs
CIIEKTPBI 3JIEKTPOMArHUTHOTO M3JIyY€HHsI, aKyCTUUECKHX BOJIH, PACIPEEICHHUS 0 MaccaM U
SHEPIUsM JIEMEHTAPHBIX YACTUIL

6. B peHTreHOCTPYKTYPHOM aHa/Iu3e NPUMEHsSIeTCs

1. TOMBKO CIUIONIHOW PEHTIEHOBCKUM CIIEKTP

2. TOJIKO XapaKTEPUCTUYECKUI PEHTI€HOBCKUM CIIEKTP

3. CIJIOIIHOM M XapaKTePUCTUUYECKUIN PEHTI€HOBCKUE CIIEKTPbI

7. B pPEHTIeHOCHIEeKTPAJIbHOM AHAJIN3€E IPUMEHSAETCS

1. TOABKO CTIIONIHOM PEHTTEHOBCKUM CIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUI PEHTIC€HOBCKUM CIIEKTP

3. CIUIOIIHOM M XapaKTepUCTUUECKUI PEHTTEHOBCKUE CIIEKTPhI

8. Mertoa Jlays 3ak/ouaercs

1. B cheMKe HEMOABUKHOTO MOHOKPHUCTAJIA B CIIOLIHOM CIIEKTpE

2. B ChEMKE Bpallaronierocs (Kayaromerocs) MOHOKpUCTAIJIA B MapaIeIbHOM MTy4YKe Xapak-
TEPUCTHUECKOTO U3ITyUECHHUS

3. B CheMKEe HETO/IBIYKHOTO MOHOKPHCTAJIAa B IIMPOKO PACXOISAIIEMCS ITyYKe XapaKTepUCTH-
YECKOT0 M3JIy4eHHS

4. B cb€MKe MOJMKPUCTAIUINYECKOT0 arperaTta (HalpuMmep, IOpoIlKa) B NapajuIeIbHOM ITyUKe
XapaKTEePUCTHUECKOTO U3ITYYEHUS

9. MeToa BpallleHUs 3aKJII0YAETCS

1. B CheMKe HETOBHKHOTO MOHOKPHCTAIIA B CILIONITHOM CITEKTPE

2. B Che€MKE BpaIaroierocs (Kayaromerocs) MOHOKpUCTAIIIa B TapauieIbHOM Ty4YKe Xapak-
TEPUCTUICCKOI'0 U3JTYYCHHA

3. B CbeMKe HEMOBMKHOTO MOHOKPHUCTAIIIA B HTUPOKO PACXOMASAIIEMCS MTyYKe XapaKTepUCTH-
YECKOI'0 U3JIy4YeHUs

4. B Chb€MKe MOJMKPUCTATUIMYECKOTO arperata (Harmpumep, MopoIlKa) B MapajlIebHOM IMydYKe
XapaKTEPUCTUICCKOI'O U3TTYYCHHUA

9. Metoa KocceJst 3aK/r0uaercs

1. B cheMKe HEMOABM>)KHOTO MOHOKPHUCTAJIA B CIUIOITHOM CIIEKTPE

2. B ChEMKE BpaIlaronierocs (Kayaromerocs) MOHOKPUCTAIIA B IMApaUIeIbHOM TTy4YKe Xapak-
TEPUCTUYECKOTO UBITYUCHUS

3. B Ch€MKE HEIMOJABMKHOTO MOHOKPHUCTAJJIA B IITUPOKO PACXOJISIIEMCS ITyYKe XapaKTEePUCTH-



YECKOI'0 M3ITy4EHUs
4. B cb€MKe MOJIMKPUCTAIUINYECKOT0 arperara (HarpuMmep, NOopoIliKa) B NapajuIeIbHOM ITyUKe
XapaKTePUCTUUECKOTO U3Ty4YEHUS

10. MeTon debas-Llleppepa 3akiarouaercst

1. B cheMKe HENOIBMY)KHOTO MOHOKPHUCTAJUIA B CILUIOIIHOM CIIEKTpPE

2. B che€MKE Bpallaouerocs (Kayaroierocsi) MOHOKpUCTAIlJIa B apajuieJIbHOM ITy4YKe Xapak-
TCPUCTUYCCKOI'O U3JITYYCHUA

3. B Chb€MKe HEMOJBHUKHOTO MOHOKPHCTAJUIA B HIMPOKO PACXOIALIEMCS ITyUKE XapaKTepUCTH-
YECKOI'0 U3JIy4YECHHUS

4. B chb€MKe MOJMKPUCTAJUIMYECKOTO arperata (HarpuMmep, MopoIliKa) B MapajieIbHOM ITy4Ke
XapaKTEPUCTUUECKOTO U3ITyUCHUS

11. MUKpOpEeHTreHOCTIEKTPAIbHBII AHAJIU3 N03BOJISIET ONpeleIUTh
1. XMMHUYECKUI COCTaB UccieyeMoro oopasia

2. TOKaJbHBIN XUMHYECKHI COCTaB B UCCIIElyeMOM 00pasiie

3 (a3oBbIil cocTaB HccIeayeMOoro oopasia

4. CTpYKTYpYy UCCIEeayeMOoro oopasia

12. KauecTBeHHbINi MUKPOPEHTI€HOCTIEKTPAJIbHBINH aHATN3

1. o3BOJISIET YCTAHOBUTH HAJIMYUE TOTO WIIM UHOTO 3JIEMEHTA B UCCIIeyeMol mpobe

2. ompenensieT KOJIMYECTBO 3JIEMEHTa B 00pa3lie MyTeM CpPaBHEHUS KPUBBIX HHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3sla U 3TajoHa, coxepxkaiero 100 % ananusupyeMoro sneMeHTa

3. IO3BOJISIET TOYHO OMPEACITUTh XUMHUECKHI COCTaB MUKPOOOHEMOB BEIIIECTBA

13. Kotn4ecTBeHHBbIII MUKPOPEHTIeHOCIIEKTPAJIbHbIN aHAJIN3

1. ompenenser KOIUYECTBO 3JIEMEHTA B 00pa3lie MyTeM CpaBHEHHs KPUBBIX MHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3ia u 3TanoHa, coaepsxkamiero 100 % ananu3upyeMoro sinemMeHTa

2. TIO3BOJISIET YCTAHOBUTH HAJIMYUE TOTO WIIM MHOT'O 3JIEMEHTa B UCClIeyeMoi mpobe

3. TIO3BOJISIET TOYHO OMPEIEITUTh XUMHUECKHI COCTaB MHKPOOOHEMOB BEIIECTBA

14. [losykomyecTBeHHbINi MUKPOPEHTI€HOCTIEKTPAIbHBIH aHATN3

1. O3BOJISIET YCTAHOBUTH HAJIMYUE TOTO WIM MHOTO 3JIEMEHTA B HCCIEyeMo pobe

2. ompenensieT KOJIMYECTBO 3JIEMEHTa B 00pa3lie MyTeM CpaBHEHUs KPUBBIX HHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3la u TajoHa, coaepxkaiero 100 % aHanu3upyeMoro sneMeHTa

3. IO3BOJISIET TOYHO OMPEEIIUTh XUMHUECKHI COCTaB MHKPOOOBHEMOB BEIIIECTBA

TEMA: «MexaHu4ecKue CBOMCTBA»

1. Mexannuyeckue CBOMCTBA ONpee/sIIOT IIOBEIeHHe MaTepuaJa;
1. mox neiicTBHEM MPUIIOKEHHBIX BHEIIHUX HArPYy30K

2. moJ IefcTBHEM MPUIIOKEHHBIX BHYTPEHHHUX HArPy30K

3. mox neiicTBHEM MeXaHW4YecKOH 00paboTKu MaTepuana

2. CtaTnyecKkue UCNIBITAHUS NPEAYCMATPUBAIOT

1. MeJUIeHHOE U IJIaBHOE YBEIMUYEHHUE HAarpy3KH Ha oOpaser]
2. pe3Koe NPUII0KEHUE Harpy3KH K 00pasily

3. HUKINYecKoe (3HaKOIepeMEHHOE) HarpyKeHue

3. JlunaMu4ecKue UCIIBITAHUSA NMPeTyCMATPUBAKOT
1. MeAsIeHHOE U TUTABHOE YBENTMYCHHUE HATPY3KH HA 00pasel]
2. pe3koe NpUJIoKEeHHe Harpy3KH K 00pasiry



3. nUKJIMYecKoe (3HAKOTIEPEMEHHOE) HarpyKeHUE

4. llukanyeckre UCNILITAHUS MPEYCMATPUBAIOT

1. MeIUIeHHOE U TIJIAaBHOE YBEIMUYCHHE HAarpy3KH Ha oOpasery
2. pe3koe NpUJIoKEHHE Harpy3KH K 00pasily

3. HUKIMYECKOe (3HAKOIIEPEMEHHOE) Harpy>KeHue

. K cTaTHyecKHUM HCHBLITAHUSAM OTHOCHTCS:
. UCIIBITAHUC HA YIaPHYIO BA3KOCTb

. UCIIBITAHUEC HA PACTSXKCHUC

. UCIIBITAHHUEC Ha YCTAJIOCTHOC Pa3spylICHUE

W N — W

. K AuHaMH4YeCKHM MCIIBITAHUAM OTHOCUTCH:
. ACTIBITAHUE Ha yJIApHYIO BA3KOCTh

. ICIIBITaHUE Ha PacTsHKEHUE

. ACTIBITAHUE HA YCTAJIOCTHOE pa3pyllICHHE

W N — &\

. K nuKkjJIn4ecKuM HCIBITAHUSAM OTHOCUTCH:
. UCIIBITAHUC HA YAAPHYIO BA3KOCTDH

. UCIIBITAHWUEC Ha PACTSXKCHUC

. UCIIBITAHHUEC HA YCTAJIOCTHOC PA3PYLICHUC

W N =

OmnpenesieHHe TBEPAOCTH OTHOCHTCSI
. K CTaTHYECKUM HUCIILITAHUIM

. K JTMUHAMHUYECKUM HMCIBITAHUAM

. K UKJIAYECKUM HUCIBITAHUSIM

W N — @

HN3mepenue TBepaocTH M0 bpuHe /10 BO3MOKHO /I MATEPHAJIOB

. MQJIOW U CPETHEN TBEPIAOCTH

. CpEITHEN U BBICOKOW TBEPJIOCTH

. OT MAJIOM J10 BBICOKOW TBEPIOCTH

. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAK)KE MATEPUATIOB C OYEHb BBICOKOW TBEPAOCTHIO

AW =\

10. U3mepenne TBepaocTu no PokBesy BO3MOKHO /1J151 MATEpPHAJIOB

1. Mamnoii u cpeHel TBEpAOCTH

2. cpeaHel U BBICOKOM TBEPIOCTH

3. OT MaJIOM 0 BBICOKOM TBEPAOCTHU

4. TOHKHMX IMOBEPXHOCTHBIX CJIOEB, & TAK)KE MATEPUATIOB C OYEHBb BHICOKOUW TBEPIOCTHIO

11. U3mepenue TBepaocT no Bukkepcy BO3MOKHO /ISl MATEPHUAJIOB

1. Mano# u cpeaHel TBEPAOCTH

2. CpelHE U BBICOKOM TBEPAOCTH

3. oT Manoi 10 BBICOKOM TBEPAOCTH

4. TOHKHMX ITOBEPXHOCTHBIX CJIOEB, 4 TAKKE MAaTEPUAIOB C OYEHb BBICOKOW TBEPOCTHIO

12. B xayecTBe HHAECHTOPA MCIIOJIB3YETCH YeThbIpeXIPAHHAS aJIMa3HAs NMPAMHUAA B Me-
TOJAe H3MEPEHUS TBEPAOCTH

1. mo bpunemito

2. no Poksemny

3. no Bukkepcy

13. B kakoMm MeTo/e M3MePEeHUsI TBEPAOCTH UCIOJIb3YeTCS B Ka4ecTBe HHIEHTOPA aJl-



MAa3HbIH KOHYC
1. no bpunemno
2. no Poksemny
3. no Bukxkepcy

14. B kakom mMeTo/1e M3MepeHHs TBEPAOCTH HCIO0JIb3YyeTCsl B KauecTBe HHACHTOPA aJI-
MAa3HbIH KOHYC

1. no bpunemno

2. no Poksemny

3. no Bukxkepcy

15. B kakom MeTo/1e M3MepeHHsl TBEPAOCTH HUCIO0JIb3YeTCs B KauecTBe MHAECHTOpa
CTAJILHOM 3aKaJIeHHbIH mapuk guamerpom D=2,5; 5 uam 10 mm

1. mo bpunesmio

2. no Poksemny

3. no Bukxkepcy

16. TBepaocTb — 310

1. HanpsbKeHUe, COOTBETCTBYIOLIEE MAKCUMAJIBHOM HArpy3Ke, KOTopas IpeALIeCTBYET pas-
pyuieHuto odpasna

2. CBOMCTBO MaTepHalia CONPOTUBIATHCS IUIACTUUECKON AeopMaliuy Ipy BAABINBAaHUY B
€ro IOBEPXHOCTh TBEPIOTO TEIa

3. CIOCOOHOCTh MaTepuala MOorJIOMaTh MEXaHUYECKYI0 SHEPTHUIO B Ipolecce AepopMupoBa-
HUS U pa3pyLlEHUs 0] IEUCTBUEM yIapHOU HATPYy3KH

17. YaapHasi BA3KOCTb — 3TO

1. pabota, 3aTpaueHHas Ha paspyllieHHe oOpaslia, OTHECEHHas K IUIOIaAu pabodero morme-
pedHoro ceueHus odpasua

2. HampshKeHHEe, COOTBETCTBYIOIIEE MaKCUMAaJbHOW Harpyske, KOTOpas IMpeIIIecTBYET pas-
pyuieHuto odpasna

3. paspylleHue MeTania 1noj AelcTBUEM 3HAKOIIEPEMEHHBIX Harpy30K

18. ITopor XJ1aAHOJIOMKOCTH — 3TO

1. Temnepatypa (MHTEepBaJ TEMIEPATYp), IPU KOTOPOH MPOTEKAET UCIIBITAHUE

2. Temrneparypa (MHTEpBaJ TEMIIEPATyp), IPU KOTOPOM HMPOUCXOIUT MEPEX0/]] OT BA3KOIO pa3-
pYLIEHUS K XPYIIKOMY

3. TemnepaTypa (MHTepBajl TeMIleparyp), IpU KOTOPOM MPOMCXOIMUT MEPEXO0Jl OT XPYIKOIro
pa3pylLIEHUs K BA3KOMY

19. BsazkoMy pa3pylieHUI0 COOTBETCTBYeT

1. u3moM ¢ GIECTSAIIMM, KPUCTAITHYECKUM CTPOSHUEM

2. M3JI0M C HaJWYMEM ouara pa3pylieHus, 30HbI MOCTEIIEHHOTO0 COOCTBEHHO YCTaJOCTHOTO
pPa3BUTHS U 30HBI 10JIOMa

3. U370M, UMEIOIIUN MAaTOBOE, BOJIOKHUCTOE CTPOCHUE

20. XpynkomMy pa3pyuieHHI0 COOTBETCTBYyeT

1. u3moM ¢ GIECTSAIIMM, KPUCTAITHYECKUM CTPOSHUEM

2. M3JI0M C HaJWYMEM ouara pa3pylieHus, 30HbI MOCTEIIEHHOTO0 COOCTBEHHO YCTaJOCTHOTO
pPa3BUTHS U 30HBI 10JIOMA

3. U3710M, UMEIOIIUN MAaTOBOE, BOJIOKHUCTOE CTPOCHUE

21. Ilpenen BHIHOCJIAMBOCTH — 3TO



1. MakcMMaJIbHOE HANPsDKEHUE, IPU KOTOPOM 00pasell He pa3pyIiaeTcs mocie 0EeCKOHSYHOTo
WY 33JJAHHOTO YHCJIA [IUKJIOB HArPyKCHUS
2. HaNpsDKEHHE, COOTBETCTBYIOIIEE MAKCHMAaJbHOW Harpyske, KOTOpas HpeIIIeCTBYET pas-
pyIIeHHUIO 00pa3na
3. CBOWCTBO MarepHaia CONPOTHBILITHCS IUIACTHYECKOW AeOopMaluyl MPU BIABIMBAHHU B
€ro TIOBEPXHOCTh TBEPAOTO Tela

Tewmsb! juis pedpepara

- Knaccudukanus marepuanoB 1 0COOCHHOCTH MCCIICIOBAHUS PA3JIMYHBIX MaTepHa-

JIOB.

- Hepazpywaroniye MeToapl KOHTPOJs (BU3YaJIbHO-ONTUYECKUM, PEHTICHOBCKAs U
ramma-a1e()eKTOCKONUs, yIbTpa3ByKoBas Ne(eKTOCKONUs, KamUUISIPHbIE METOJbI KOHTPOJIS,
MarHUTHBIE METO/Ibl HEPA3PYILIAIOLIEr0 KOHTPOJIS).



7 OueHo4YHbIe CpeCTBA JJIA POBeeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPeACTBA /IJIsl MIPOBEAEHUS MPOMEKYTOYHOM aTTeCTAllUN:

CTpyKTypHBIii
AJIEMEHT
KOMIETEHITHH

[Inanupyembie pe3ysbTaThl 00yUCHUS

OneHouHbIE CpeCTBA

IIK-2: cmocoon

3yJbTAThI U 1€J1aTh BLIBO/IbI

0CTbHI0 BHIOMPATh MeTO/AbI HCC/IEJOBAHNS, IJIAHUPOBATH U MPOBOIUTH HEOOX0IUMbIE IKCIIEPUMEHTbI, HHTEPIPEeTUPOBATH pe-

3HaTh

KJIaCCI/I(bI/IKaHI/IIO OCHOBHBIX METOJ0B

HCCIIEIOBAHUI MAaTEpHUAJIOB;

- OCHOBBI MPOCBEYMBAIOIICH U CKAHUPYIO-
1IEH 3JIEKTPOHHOM, 30H10BOM, TYHHEIIBHOU
¥ aTOMHO-CUJIOBOH MUKPOCKOIIUU

Ilepeuens meopemuueckux 60npocos K IK3ameny:

1. Onrtuueckas mukpockonusi. OCHOBHBIE MOHSATUS — pa3peliarolas CrocoOHOCTD,
npeen paspereHus, IMppaKkuOHHbIN peae. Y CTpOCTBO ONTUYECKOI0 MUKPOCKOIIA.
2. MuKpOCKOIHUS KOMOMHAITMOHHOTO PACCESTHUSI CBETA — KOHCTPYKIIUS, IPUMEHEHHE.
3. Mukpockornus ¢ HachieHrHeM toMuHecteHun (STED) — KoHCTpyKIHs, IpuMe-
HEHHUeE.

4. KondokanabHas MUKPOCKONHUS — KOHCTPYKIIUS, IPUMEHEHHE.

5. II9M. OcHOBBI mpocBeUnBaIOLIEH 3JIEKTPOHHOM MuKpockonuu. KoHCTpykius
[IOM. ®opmupoBaHue Jyya.

6. Bosmoxnoctu u nmpumenerue [I9M. OO0bekThI HccenoBanus. JJocToMHCTBa U He-
noctatku Metoga [I9M. O6nactu npumenenus [I9M.

7. POM. ®usnueckue ocHoBel POM. YcerpoiicTBo u pabota POM.

8.  Texuuueckue BozmoxkHocTH POM. Koncrpykius POM. [Ipumenenne. MPCA.

9. C3M. Ckanupyromasi TyHHEJIbHAsT MUKPOCKOIUSI — YCTPOWCTBO, IPHUHITUITBI pado-
Thl, IPUMEHEHHUE.

10. C3M. ATOMHO-CHIJIOBasi MUKPOCKOITHSI — YCTPOMCTBO, MPUHIUIIBI PAOOTHI, TIpUME-
HEHHUE.

11. C3M. DnektpocusioBasi MUKPOCKOIUS — YCTPOWCTBO, IPUHLIUIIBI pabOThI, IpUMe-
HEHHUE.

12. C3M. MarauTHO-CHIIOBass MUKPOCKOTIHSI — YCTPONCTBO, TIPUHIIMITEI pabOTHI, TPH-
MEHEHHUE.

YMmeTn

BBI6paTB METOJ HCCICOAOBaHUA AJIA

Ilpakxmuueckue 3a0anua:




CtpyKTypHBII

3JIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHUS O1ieHOUHbIE CPENCTBA
KOMIIETCHIINU
OmpeJieJICHUs TapaMeTpOB MaTepuaioB npu | Onucarb METOIUKY MTPOBEACHUS UCCIIEIOBAHUMN:
pEUICHUM KOHKPETHOM MPaKTHYECKOW 3a- |- Ha ONTHYECKOM MHKPOCKOIIE;
JTauu; - Ha POM;
— MOJEPHHM3MPOBATh METOAUKH Toiyde- [ - Ha ACM;
HUS W O0O0pabOTKH AKCIIEPUMEHTAJIBHBIX | - ONPEACICHMS OaJuta 3epHa;
JTaHHBIX; - OIIPELEITIECHUS OUCIIEPCHOCTH IIEPIIUTA;
- BBIOMPATh U UCIIOIb30BATh METO/IBI U - ONPENICIICHNS KOJNYECTBA HEMETAININYECKUX BKIKOUYEHHU;
obopynoBaHue it aHanu3a GU3NKO- - UI3BMEPEHUE TBEPAOCTHU 110 Bukkepcy;
MEXaHUYECKUX CBOMCTB HOBBIX MaTepHa- - U3MEPEHME TBEPAOCTH 110 POKBEITY;
JIOB W U3JICTUN U3 HUX; - U3MEpPEHUE TBEPJOCTH IO bpuHeno;
- I3MEPEHNE MUKPOTBEPIOCTH;
- OIIPEJICJICHUE YIApPHOM BSI3KOCTH METAJUIOB.
Brnaners - IPAaKTUYECKUMU HAaBBIKAMM MPOBEJICHUS | 3adanus Ha peuieHue 3a0ayd U3 npogheccuonaibHoul 0oaacmu, KOMnIEeKCHble 3a0a-

HKCIEPUMEHTA C YUETOM BbIOOpA ONTH-
MaJIbHBIX METOJIUK U 000PYAOBaHUS IS
UCCIIEI0BAHNM, PallHOHAIIBHOTO OIIpeeIIe-
HU YCIIOBHM M IMAIla30HA SKCIIEPUMEHTOB,
00paboTKH, cUCTEMaTHU3alluu U aHaJIn3a
ITOJIy4EHHBIX PE3YJIBTATOB.

Hus:
BriOpars MeTox u3mepeHust TBEPIOCTH:

- 17151 MAaT€PHUAJIOB HU3KOWU TBEPAOCTH;

- JUI MaTepHUaJiOB CPEIHEN TBEPAOCTH;

- 17151 MaT€PHUAJIOB BBICOKOM TBEPIOCTH;

- JUTsl MACCUBHBIX U3JIEIUN U CIIOKHOM (OPMBI;

- JUTsl TOHKUX 00pasIioB.

Br16op MeTona nccnenoBanus:

- 17151 OTPENIeTICHUS pa3Mepa 3epHa B KPYIMHO3EPHUCTHIX Marepuaiax;

- JUTA ONIPENETIEHUs pa3Mepa 3epHa B YIIbTPAMEIKO3EPHHUCTHIX MaTepralax;
- 17151 UCCJIEIOBAHUSI TUCTIOKAIITMOHHOM CTPYKTYPHI;

- JI7Is1 UCCJIEIOBaHMsI MUKpOpebeda MoBEepXHOCTH.

OIIK-1 roToBHOCTHI0 HCII0JIB30BATh (PyHIaMEHTAIbHbIEC 001IICHHKEHEPHBbIE 3HAHUS

3HaTh

MCTOJbI NU3YUYCHUSA (i)I/ISI/IKO-XI/IMI/I'-IeCKI/IX
MponeccoB, (I)I/I3I/I"ICCKI/IX, XUMHNYCCKUX

Hepeueub meopemuideCKux 60npocoé K IK3ameny:

1. OcHOBBI (I)I/ISI/IKI/I PECHTICHOBCKOI'0 H3JTYUYCHUS. BzaumogeiictBue PCHTICHOBCKUX




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

CBOMCTB U JKCIUIyaTallUOHHBIX XAPaKTEPH-
CTHUK MaTEepUaJIOB, YCTPOUCTB, MPpUOOPOB U
W3S Ha UX OCHOBE;

Jy4eul C BEIECTBOM.

2. OCHOBHBIE METO/IbI PEHTI€HOCTPYKTYPHOTO aHAN3A.

3. Meroast PCA — Jlays, Koccens.

4. Mertoasl PCA — metop BpalieHusl, MOpoIKa.

5. OcCHOBHBIE METO/IbI PEHTTEHOCIIEKTPAIbHOTO aHamu3a. O0111ee yCTPOUCTBO CIIeK-
TPOMETPOB.

6. MGTO[[I)I PECHTICHOCIICKPAJIbHOI'O aHAJIM3a — KanCTBCHHbIﬁ, ITOJIYKOJIMYCCTBCH-
HBIH, KOJTMYECTBEHHBIN.

7. Crarndeckue MCTOABI OIIPCACICHNUA MCXaAHUYCCKUX CBOMCTB.

8. JluHamuyeckue METO/bI ONpeIeICHIS] MEXaHUYECKHX CBOMCTB.

9. L[I/IKJII/I‘-IGCKI/IG MCTOABbI OIIPCACICHNUA MCXaHUYCCKHUX CBOICTB.

10. Hepaspymiaromue MeTo 16l KOHTPOJIS.

YMmeTn

- IPUMCHATDH ):[I/I(I)paKLII/IOHHLIe, CIICKTPO-
CKOIMMYECCKUEC, PE3OHAHCHBIC U IPYIrUc MC-
TOABI ITPHU UCCICAOBAaHNU MAaTCPUAIIOB,

Ilpakmuueckue 3a0anus:

Onucarb METOJMKY MTPOBEIECHUS UCCIIEA0BAHUM!
- Ha [IDM;

-Ha MPCA;

- HEpa3pyHIAOIIHUX METOOB KOHTPOJIS.

Bnanets

- IPaKTUYECKMMHU HaBBIKAMU HMCIIOJIb30Ba-
HUS 3JIEMEHTOB METO/I0B UCCIIEIOBAHMS
MaTepUasoB U MPOLECCOB HA APYTUX JIHC-
LUIUIMHAX, HA 3aHATUSAX B AyAUTOPUU U HA
y4eOHOIl MpaKTHKe;

3adanusa na peuienue 3a0ay u3 npogheccuonHanNbHOU 001acmu, KOMRIEKCHbLE 3A0a-
HuA:

BriOpats MeTon u3MepeHus TBepA0CTH:

- JUTSI MaTepHUAJIOB HU3KOW TBEPIOCTH;

- JUTsl MaTEpUAaJIOB CPEIHEN TBEPIOCTH;

- JUTSI MAaTEPHUAJIOB BBICOKOW TBEPJIOCTH;

- JUTSl MACCUBHBIX U3JIEUN U CIIOKHOU (POPMBIL;

- 171 TOHKUX 00pasIloB.

Br16op MeTona uccneaoBaHus:

- JUTSL OTIPEJICIICHHS pa3Mepa 3epHa B KPYITHO3EPHUCTBIX MaTepHaliax;

- JUTsl ONIpeJIeNIeHNs pa3Mepa 3epHa B YIBTPaMEIKO3epHUCTBIX MaTepHanax;




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00ydeHHUs

O1neHOYHBIC CPEACTBA

- 17151 UCCJIEIOBAHUSI IUCTIOKAIIMOHHOM CTPYKTYPBHI;
- JIJIs1 UCCJIEIOBAHMsI MUKpOpebeda MoBepXHOCTH.




0) Ilopsiiok nmpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIlUN, MIOKA3ATEIN U KPUTEPHH
OLlCHUBAHMUSL:

Ilpumepnaa cmpykmypa u cooepircanue nynKma:

[TpomexyTouHas aTTecTalus MO IUCHUIUIMHE «MeTobpl ucciael0BaHUsl MaTepUajIoB U
IIPOLIECCOBY BKJIIOYAET TEOPETUUECKHUE BOIPOCHI, MO3BOJISAIOLINE OLEHUTh YPOBEHb YCBOCHUS
00y4aromuMucs 3HaHUH, U MIPaKTUUYECKUE 3aJJaHus, BBIBIISIONINE CTeNeHb C(hOPMUPOBAHHO-
CTH YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEeHa.

DK3aMeH 10 JaHHOW AMCUUIUIMHE MPOBOAUTCA B YCTHOU (popMe MO SK3aMEHAIIMOHHBIM
Ouieram, KaXXIbli U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOMPOCa.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OIICHKY «OTJHYHO» (5 0ajuioB) — 00y4aromuics AEMOHCTPUPYET BBICOKHI ypo-
BEHb C(POPMHPOBAHHOCTH KOMIIETEHIIHIA, BCECTOPOHHEE, CUCTEMaTHUECKOE U TIIyOOKOe 3Ha-
HUE y4eOHOro MaTepuasna, CBOOOIHO ONEepUpPYeT 3HAHUSIMH, YMEHUSMHU, IPUMEHSET UX B CH-
TyaIusiX TOBBIIICHHON CII0KHOCTH.

— Ha OLIEHKY «Xopomo» (4 6anna) — oOyJaromuics AeMOHCTPUPYET CPEAHHUI YpPOBEHb
c(OpPMHUPOBAHHOCTH KOMIICTECHIIUH: OCHOBHBIC 3HAHUWS, YMEHHUS OCBOCHBI, HO JIOITYCKAIOTCS
HE3HAYUTeNbHbIE OMUOKHU, HETOYHOCTH.

— Ha OIICHKY «YA0BJIETBOPUTEIBHO» (3 6aia) — 00yJaromuics 1eMOHCTPUPYET OPO-
TOBBIH YpOBEHb CHOPMHUPOBAHHOCTH KOMIETECHIIUIA: B X0JI€¢ KOHTPOJIBHBIX MEPONPUITUN J0-
MTyCKAIOTCS OIITHUOKH, IMPOSIBJIICTCS OTCYTCTBHUE OT/ACIbHBIX 3HAHUHN, YMEHUH, HABBIKOB.

— Ha OIICHKY «HeYAOBJIETBOPUTEJbHO» (2 Oamia) — o0y4arouuiicss AeMOHCTPUPYET
3HaHus He Oonee 20% TeopeTHYecKoro MaTepualna, JOMyCKaeT CYIIECTBEHHBIC OIIMOKH, HE
MOJKET M0Ka3aTh MHTEIUICKTYalIbHbIEC HABBIKH PEIICHUS MTPOCTHIX 3a/au.

— Ha OLIEHKY «HEeYyI0BJIETBOPUTEabHO» (1 Oamr) — oOyJaronuiicss He MOXKET MOKa3aTh
3HaHMUS Ha YPOBHE BOCIPOM3BEACHUS M OOBSCHEHHS MHGOpPMAIUU, HE MOXKET MOKa3aTh WUH-
TEJUIEKTYyaJIbHBIC HABBIKH PEIICHUS IPOCTHIX 3a/1a4.

8 YuedHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTIIHHbI
a) OcHoBHas JUTEpPaTypAa!

1. Metoab! uccienOBaHUs MAaTEPHAIIOB U MPOIECCOB : yueOHOe mocodue /st By30B /
B. 10. Kontoxos, 1. A. T'oronanze, 3. B. Mypra. — 2-e u3n., ucnp. u gomn. — Mocksa : U3na-
tenbeTBO FOpaiir, 2019. — 226 c. — (Yruepcutetsl Poccun). — ISBN 978-5-534-05475-0. —
Tekcr : anektponnsiid // DbC FOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/439014
(mata obopamenus: 25.09.2020).

2. Ao6pamos, H.H. Metoas! u cpencrsa uaMepeHui, ucnbiranuii 1 koutpossa. Co-
BpPEMEHHbIE METO/IbI NCCIIEI0OBaHUI (PYHKIIMOHAIBHBIX MaTepHalioB : yueOHoe nocodue / H.H.
Abpamos, B.A. benos, E.M. I'epmiman ; nox penakiueit C.J]. Kanomkuna. — Mocksa : MU-
CHUC, 2011. — 160 c.— TekcT : 37EKTPOHHBIN // DAEKTPOHHO-OMOIMOTEYHasT cucTeMa
«Jlanby : [caiitr]. — URL: https://e.lanbook.com/reader/book/47412/#1 (mata oOpaiicHuS:
25.09.2020). — Pexum mocTyma: i aBTOPU3. MOIb30BaTENIEH.

0) /lomoJiHUTeIbHAA JIUTEpaTypa:

1. MexaHuueckue CBOWCTBA METAJUIOB : CTaTHUECKUE UCHBITAHUA : y4yeOHOe 1oco-
6ue / B.C. 3onoropesckuii, B.K. [Topthoii, A.H. Cononun, A.C. IIpocBupsikoB. — Mocksa :
MUCHC, 2013. — 116 c.— TekcT : 3MeKTPOHHBIHN / DAEKTPOHHO-OMOIMOTEYHAsI crcTeMa
«Jlampy : [caiit]. — URL: https://e.lanbook.com/book/117123 (mara oOpamicHHS:
25.09.2020). — Pesxum octyna: it aBTOPH3. MOJIb30BATEICH.



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

2. benompirieB, M.JO. Mexanndeckne CBOWCTBA METAJIOB : ydeOHOE rocobue /
M.1O. benomsitieB. — Mocksa : MUCHUC, [6. r.]. — Yacte 1 : TBepmocts .IIpoyHocTs .
[Tnactuurocte — 2007. — 140 ¢. — TeKcT : 3MeKTpOHHBIN // DIEKTPOHHO-OMOIHOTEeUHAs
cucrema «Jlanpy : [cait]. — URL: https://e.lanbook.com/book/117085 (xara oOpaiieHwus:
25.09.2020). — Peskum ocTyma: s aBTOPU3. M0JIb30BATENEH.

3. benomeitiieB, M.KO. Mexanudeckue CBOWCTBa METAJIOB : y4ueOHOe mocobwe /
M.IO. benomsitiieB, A.B. Kynps. — Mocksa : MUCHUC, [6. r.]. — Yacts 3 : Bsaskocts. Pa3-
pymenue. Jlaboparopusiii npaktukym — 2008. — 85 c. — Tekcr : ameKkTpoHHBIH // Dnek-
TPOHHO-OnOMMoTeunas cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/1831
(mata oopamienus: 25.09.2020). — PeskuM gocTyma: it aBTOPH3. OJIb30BATEIICH.

4, by6muk, B.T. MeTonbl uCClIeIOBaHUS MaTEpUAIOB U CTPYKTYP B DJICKTPOHHUKE.
PentrenoBckast audpakumoHHas MHUKpockomus : ydeOHoe mocobue / B.T. bybmmk, A.M.
MunsBunackuii. — Mocksa : MUCHUC, 2006. — 93 ¢. — TekcT : 27IeKTpOHHBIHN // DNeKTPOH-
HO-OMOIMOTEeUHAS cucTeMa «JIanby : [caitT]. —
https://e.lanbook.com/reader/book/117093/#1(nata obpamenus: 25.09.2020). — Pexum 10-
CTyHa: JUIs aBTOPH3. MOJIb30BATEIICH.

5. UymunueB, A.M. TexHuka u TeXHOJOTHUS HEPA3PYIIAIOIIUX METOIOB KOHTPOJIA Jie-
TaJIell TOPHBIX MaIUH U 000pyaoBaHus : yuebHoe nocobue / A.M. UymnueB. — 2-e u3a. —
Mocksa : 'opnas kuura, 2003. — 378 ¢. — ISBN 5-7418-0064-5. — Tekcr : aneKTpoHHbIi //
DIIeKTPOHHO-OUOINOTEUHAS cucremMa «Jlanpy : [caiT]. — URL:
https://e.lanbook.com/book/3470 (mata obpamenus: 25.09.2020). — Pexxum moctyma: st
aBTOPU3. IIOJI30BATEIICH.

7. MuponoB B. JI. OcHOBBI CKaHUPYIOILIEH 30HIOBOW MHKPOCKOIUH. YueOHOe IMo-
co0ue [T CTY/ICHTOB CTapIIMX KypCcOB BhICIINX yueOHbIX 3aBenenuil. PAH. Uncturyr dusn-
K1 MHUKPOCTPYKTYP. Huwxnauit Hosropon, 2004. - 114 C.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf (mata oOpareHus:
25.09.2020).

B) MeToauueckue yKazaHus:

1. WM3yuenue ycTpoiCTBa M HPUHLHUIIOB PabOTHI PacTPOBOIO AIEKTPOHHOI'O MHUKPO-
ckona: Meton. ykas. / H.B. Konnesa, FO.1O. Edpumona, M.A. [Tonskosa, M.I1. bapbinrHukos.
Maruuroropck, 2011. 6 c.

2. Ckanupyromiasi 30H10Basi MUKpockomnus: 1aboparopusiii nmpaktukyMm / F0.YO. E¢u-
MoBa, M.A. [lonsakosa, A.E. I'ynun. Marauroropck: 3n-Bo Maruutoropck. roc. TexH. yH-Ta
nm. I'.'11. Hocosa, 2017. 41 c.

3. MH3ydeHue ycTpolicTBa W MPUHIMIIOB pabOTHl CTEPEOMHKPOCKOIA: METOJ. yKa3. /
O.A. Huxkutenko, }0.}O. Epumona, H.B. Komniea. Marauroropck: M3n-Bo Marautoropck.
roc. TexH. yu-ta um. I'.11. Hocosa, 2013. 10 c.

4. KonuuecTBeHHBIH aHAIM3 JOJIM BS3KOW COCTABIISAIOLIEH H3JI0Ma: METOJ. yka3. /
O.A. Huxurenko, 10.}O. E¢pumona, H.B. Konmiea. Maruurtoropck: M3a-Bo MarHuToropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 6 c.

5. MukpopeHTreHocneKkTpaibHbIi aHanu3: meroa. ykas. / F0.10. Ebumona, 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. Unbuna, M.II. bapeiaukos, 10.10. Edu-
MoBa. Marauroropck: M3n-so Marauroropcek. roc. Texs. yu-ta uM. I'.11. Hocosa, 2011. 8 c.

7. OmnpeneneHre KOJIMYECTBEHHBIX XapaKTEPUCTUK MHUKPOCTPYKTYPHI C IMOMOILBIO
KOMITBIOTEPHOM CHCTEMBI aHan3a nu3oopaxkenuii Thixomet PRO: mabopartopHblii IPaKTUKYM.
/ O.A. Hukurenko, F0.}O. E¢umona, H.B. Konniera. Maruntoropck: M3n-8o Marautoropck.
roc. TexH. yu-ta um. ['.11. Hocosa, 2015. 29 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

8. Omnpenenenue MEXaHUYECKHX CBOMCTB METajla U MOCTPOCHHUE KPUBBIX YIpPOYHE-
HUS [0 JAMarpaMMe pacTshKeHus: MeTon. ykas. / B.r. Jloporo6ua. Maruutoropek: U3n-Bo
Maruurtoropck. roc. Texs. yu-ta um. I'.11. Hocosa, 2008. 49 c.

9. MUsmepenue tBepmoctu: meroa. ykas. / B.I'. Mycraduna, N.I'. Hlyoun, M.B. Uly-
6una. Marauroropck: M3a-Bo Marauroropcek. roc. TexH. yu-ta um. [.1. Hocosa, 2010. 19 c.

10. WcnpiTanue Ha ygapHYIO BSI3KOCTb: MeTod. yka3. / B.I. Mycrapuna. Maruuro-
ropck: M3n-Bo Marautoropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2009. 15 c.

11. OmpeneneHue KOJIMYECTBEHHBIX XapaKTEPUCTUK MUKPOCTPYKTYPBHI C IOMOIIBIO
KOMITBIOTEPHOM CHCTEMBI aHan3a nu3oopaxkenuii Thixomet PRO: maboparopHbiii IPaKTHKYM.
/ O.A. Hukutenko, 10.}0. Ebumona, H.B. Konmiera. Marautoropck: M31-Bo0 MarHuToropcek.
roc. TexH. yu-ta um. ['.11. Hocosa, 2015. 29 c.

r) IlporpamMmmHoe obecriedenne u MHTEpHET-pECypCHI:

Haumenoanue [10 Ne noroBopa CpoK JeiicTBUS JINIICH3UH
MS Windows 7 11-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager CBoOoano pacmipoctpansie- | beccpouno
Moe
7Zip CBOOOJTHO 0eccpovHO
pacrpocTpaHsieMoe

1. HaummonanpHast vH(OpPMAIIMOHHO-aHATTUTUYECKAs cucTeMa —Poccuiickuii HHIEKC
HayuHoro nutuposanus (PUHLL). — URL: https://elibrary.ru/project_risc.asp.

2. TlouckoBas cucrema Akagemus Google (Google Scholar). — URL:
https://scholar.google.ru/.

3. HudpopmanmonHas cucrema — EnnHoe okHO gocTyna K HH(GOPMAIlMOHHBIM pecypcam.
— URL: http://window.edu.ru/.

4. ®enepanbHOE TOCYAAPCTBEHHOE OIO/IKETHOE yupexkaeHue «DenepanbHblil HHCTUTYT

HPOMBIIIICHHOW COOCTBEHHOCTHY. — Pexxnm jpoctyna: http://wwwil.fips.ru/ .

9 MaTepuajibHO-TeXHHYeCKOe o0ecrnedeHne JUCHUIINHBI

MaTCpI/IaJ]LHO-TCXHI/I‘{CCKOC obecrneucHue JAUCIHUITIIIMHBI BKIIFOYACT:

Tun u Ha3panue AyIUTOPUHA

OcHalueHue ayuTopun

VYyeOHas aynuropus Uis
NPOBEICHUS 3aHATUN JIEeK-
IIMOHHOTO THIIA

MynbTHMEANIHBIE CPEICTBA XPAaHEHHS, IMEpeqadyd W Ipel-
cTaBleHHs yueOHOI nHpopMalu

YuebHast aymuTopus Uis
poBeJeHUS 1a00paTOPHBIX
pabot: nmabopaTopusi ONTH-
YECKOM MUKPOCKOITHH

JTabopaTopHbIe YCTAHOBKH, HM3MEPHUTENbHBIC MPHOOPHI IS
BBITIOJTHEHUS JTAOOPATOPHBIX PaboT:

- AHanM3arop CTepeon300paKEHUI MOBEPXHOCTU TBEPIBIX
Tel Ha Oa3e crepeomukpockomna Meiji Techno RZ-B;

- AHamu3aTop MHUKPOCTPYKTYPBI TBEPBIX TNl Ha Oa3e MeTal-
JYPrUYeCKOro HMHBEPTHPOBAHHOTO MHKpOCKoma Zeiss AXio
Observer 3;

- Cucrema 006paboTku nzobpakenmuii Ha 6ase I10 «Thixomet
PRO».



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://wwwl.fips.ru/

VY4yeOHass aynuTopus JUis
IIPOBEJICHUS J1a00PaTOPHBIX
pabot: mabopatopusi Mexa-
HHYECKUX HCIBITAHUI

JlaGopaTopHble YCTaHOBKH, H3MEPUTENbHBIE NPHOOPHI s
BBITIOJTHEHUS JIAOOpaTOPHBIX paboT:

- Muxkpotsepaomep BuehlerMicromet 5103 Buehler;

- YuuepcaibHbIil TBepaomep M4C075G3 EmcoTest;

- HanonbHas yHuBepcanbHash MCIBITATENbHAS JIBYXKOJIOHHAS
mammHa AG IC-300 kN Shimadzu Corp;

- HamonbHas yHuBepcanbHas UCTIBITATENbHAS JIBYXKOJIOHHAS
mammHa AG IC-50 kN Shimadzu Corp;

- Buneoskcrenzomerp TRWiew XShimadzu Corp;

- Koniep masitHukoBbiii MK 300 OO0 « UMITYJIBCy.

YuebHast aymuTopus IS
poBeJIeHUS J1a00paTOPHBIX
pabotr: mabopaTopusi CKa-
HUPYIOIIEH  3JIEKTPOHHOU
MHUKPOCKOITAN

JlaGopaTopHble YCTaHOBKH, H3MEPUTENbHBIC NPHOOPHI s
BBITIOJTHEHUS JIAOOPaTOPHBIX paboT:

- Muxkpockon ckanupyromuii snektponHsii JEOL JSM —
6490LV;

- Kamepa nuiro3oBasi ¢ CUCTEMOM YIPABICHUS LIIO30M IS
pacTpoBOIo JIEKTPOHHOTO MUKpOckorna MP 6490 LV;

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

YueOHast ayauTopusi Ais
IIPOBEJECHUS 1a00paTOPHBIX
pabot: nabopartopus puszu-
YECKOr0  MOJCITHPOBAHHS
nehOopMaIMOHHBIX TPOIEC-
COB

JlabopaTopHbIe YCTaHOBKH, W3MEPUTENbHBIC MPHOOPHI s
BBITIOJTHEHUS JIAOOPATOPHBIX padoT:
- UccnenoBarennckuit komiuiekce Gleeble 3500.

VYuebHast aymutopus Uis
pOBeJEHUS 1a00paTOPHBIX
pabot: nabopaTopusi 30H-
JIOBOW MHUKPOCKOIIMH

JlaGopaTopHble yCTaHOBKH, H3MEPUTEIbHBIE MPUOOPHI IS
BBITIOJTHEHUS JTAOOPaTOPHBIX padoT:
- Cxanupyromuii 30010BbI Mukpockon NanoEducator I1.

VYuebHast aymutopus s
TPYONOBBIX W HWHAUBHIY-
aJbHBIX KOHCYJbTAIUH, Te-
KYLIEro KOHTpOJII M Mpo-
MEXYTOYHOM aTTeCTALUU

[Tepconanbuble KoMIbIOTEPHI ¢ TakeToM MS Office, Bixomom
B UHTEpHET U ¢ JOCTYNOM B 3JIEKTPOHHYIO MH(OPMAITHOHHO-
00pa3oBaTeNbHYI0 CpeAy YHUBEPCUTETA

ITomemenue mig camMocCToO-
ATEIHHOU PabOTHI

[Tepconanbubie KOMMBbIOTEPHI ¢ TakeToM MS Office, BeIxonom
B MIHTEpHET U ¢ IOCTYMOM B DJIEKTPOHHYIO WH(OPMAIMOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA.

[Tomerienue i XpaHeHUs
U NPOPUIAKTHYECKOTO 00-
CITY’)KUBaHUS yuebHOTO
000pyTOBaHUS

HIkagsel, cTemnaxu Ui XpaHEHUS! UHCTPYMEHTOB JJISl PEMOH-
Ta JIabopaTOPHOTO 0OOPYJOBAHUS




