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1 Ilesn ocBOEHMSI AUCHMIIJIMHBI

Lensimu 0OcBOEHUS AUCHUIUIMHBI «METOIbI UCCIIEIOBaHUS MaTepUaIoB U MPOLIECCOBY»
SBIISIIOTCSI: Pa3BUTHE y CTYJCHTOB JIMYHOCTHBIX KAa4eCTB, a TaKke (GopMUpOBaHHE OOIIETIPO-
beccroHanbHOM U MPo(dhecCHOHATBLHON KOMIIETEHIIMHM B COOTBETCTBUU ¢ TpeboBanusimu GI'OC
BO no nanpasnenuto noarorosku 22.03.02 Meramnyprusi.

2 MecTo IMCUMILUIMHBI B CTPYKTYpPe 00pa30BaTe/ibHOI MPOrpaMMbl MOATOTOBKH
0akajiaBpa

JucuunnuHa «MeToabl UcceI0BaHusl MaTepHalioB U MPOLIECCOBY BXOAUT B 0a30BYIO
qacTh 010ka 1 00pa3oBaTeNbHON IPOTPaAMMBI.

J71s n3yueHust IMCUUIUIMHBI He0OX0TMMBI 3HaHUs (YMEHHUS, BJaieHus ), chOpMUPOBaH-
HBIC B PE3yJIbTATE U3yUCHUS JUCIIUTLINH:

- ¢u3uKa (MexaHHKa, TEPMOAMHAMUKA, MTOBEICHNE BEIIECTB B DJEKTPHUUECKOM M Mar-
HUTHOM I10JI€);

- usnueckas Xumus (3aKOHBI © METO/IbI (PU3NYECKON XUMUN);

- MaTepUaAIOBECHNUE (BIUSHAC CTPYKTYPHBIX XapaKTEPUCTUK HA CBOWMCTBA MaTepHa-
JIOB);

- METPOJIOTHS, CTAaHIAPTHU3ANMS U cepTU(HUKAIISA (METOIBI M CPEICTBA U3MEPEHUH (u-
3UYECKUX BEIIUYHH).

3HaHUS U YMECHHS CTYICHTOB, MOTYYCHHBIC TIPY U3YYCHUN JUCIHUILTUHBI « METO bl HC-
CJIEIOBaHMS MaTEPHAIOB U MPOLIECCOBY OYIYT HEOOXOIUMBI UM MPH JajbHEHIIeH MOrOTOBKE
1 BbInojgHeHnu BKP.

3 Komnerenuuu odyuarouierocsi, popmupyembie B pe3yibTaTe 0CBOCHHUS
AUCHMILIMHBI ¥ NJIAHUPYeMble Pe3yJbTaThl 00y4eHust

B pe3ynbpTaTe ocBOCHMS TUCITUILIMHBI « MeTOAbl UCCIIEOBAHNS MAaTEPUAJIOB U TIPOIIEC-
COB» 00yUaIOIIMICS TOKEH 00J1a1aTh CASAYIOMUMHI KOMIIETEHITUSMH:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3ynbTaTbl 00yUeHUs

KOMIICTCHIIMN
IIK-2: cnoco0HOCTBIO Bblﬁl/lpaTb METOAbI HCCJICI0BAHUSA, INTAHUPOBATDL U IPOBOAUTH
HGOﬁXO}II/IMbIe IKCIICPUMEHTDBI, HHTCPHPETUPOBATDL PE3YJAbLTATHI M 1€J1aTh BHLIBOAbI

3Hath — KJaccu(UKaIMIo OCHOBHBIX METOJOB HUCCIIEI0OBaHUI MaTepHaioB;
— OCHOBBI IIPOCBEYMBAIOLIEH U CKAHUPYIOLIEH JIEKTPOHHOM, 30HA0BOM,
TYHHEJIbHOW U aTOMHO-CHJIOBOW MUKPOCKOIINN;

YMeTh — BBIOpaTh METOJI UCCIIEOBAHMS JIJIs ONIPE/IeTICHHs TapaMeTPOB MaTepua-
JIOB IIPU PEUIEHUH KOHKPETHOW ITPAKTUUECKOM 3a7aun;

— MOJIEPHU3HMPOBATH METOJMKH TOJIY4YEeHUS M O0OpabOTKH SKCIIepUMEH-
TaJbHBIX JIAHHBIX;

— BBIOMpPATh U UCIOJB30BaTh METOABI U 00OpyIOBaHUE NI aHanu3a (u-
3MKO-MEXaHUYECKHUX CBOWCTB HOBBIX MaTEpUAJIOB U U3JEJINN U3 HUX;

Branets — TIPaKTUYSCKUMH HAaBBbIKaMHM IIPOBEIACHUS DKCIICPUMEHTA C YUYCTOM BbI-
60pa ONTUMANBHBIX METOJMK 1 000pyIOBaHUs IS MCCIIEJOBAHUH, palo-
HAJIBHOT'O ONPE/IEICHUs YCIOBUH U JJMana3oHa SKCIEpUMEHTOB, 00pa-
OOTKH, CUCTEeMaTH3aIMH U aHAJIKM3a MOJIYYeHHbBIX PE3YJIbTaTOB.

OIIK-1 roToBHOCTBHI0 HCIO/Ib30BaTh PyHAaMEHTAJIbHbIEC 00IIeMHKEHePHbIe 3HAHUSA




CrpyKTypHBIiI

AJIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHsS

KOMITETCHIIUHT

3Harb — MEeTOAbI U3yueHus: (U3NKO-XUMHUECKHUX MPOIECCOB, GUZNUECKUX, XH-
MUYECKHX CBOMCTB M AKCIUTYaTAllMOHHBIX XapaKTEPUCTHK MAaTEPUAJIOB,
YCTPOMCTB, MPUOOPOB U U3JENHI HA UX OCHOBE;

YmMeTh — MpPUMEHATh IU(PaKUUOHHBIE, CHEKTPOCKOMUYECKHE, PE30HAHCHBIE U
Jpyryue MeTOJIbl P MCCIIEA0BAaHUN MaTepUasoB;

Braners — MPaKTUYECKUMU HaBBIKAMH HCIIOIb30BAHUS 3JIEMEHTOB METOJIOB HCClIe-

JIOBaHUSI MAaTEPUAJIOB U MPOLIECCOB HA APYTUX JUCHUIUIMHAX, HA 3aHIATHUSIX B
ayJTUTOPUH U Ha y4eOHOU MPAKTHKE;




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI

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

—  KOHTakTHas pabora — 59,7 akaj. 4yacos:

— ayauTopHas — 56 akaj. 4acos;

—  BHeayauTopHas — 3,7 aKaj. 4acos;
—  camocrosTenapHas pabora — 48,6 akaj. yacos,
—  TOATOTOBKA K 3K3ameHy — 35,7 4acos.
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5 O6pa3oBaTte/ibHbIe M HHPOPMALMOHHbIE TEXHOJIOTUH

Jlis ycBOeHHS CTyIeHTaMH 3HaHUH M0 AUCUUILIINHE «MeToIbl UCClieJOBaHUs MaTepua-
JIOB U NIPOLIECCOBY» IPUMEHSIOTCS TPAIULUOHHAS U KOMIIETEHTHOCTHO-MOAYJIbHASI TEXHOJIOTUH
o0ydeHus1, BKIIIOYAKoIUe B ce0s1 00bSICHEHUS MPENoJaBaTels Ha JIEKIHIX, CAMOCTOSTENIbHYIO
paboTy ¢ y4eOHOU ¥ CIPaBOYHON JIUTEPATYpOH MO JUCIUILINHE, BHITOJHEHUE JJA00PATOPHBIX
paboT Mo METOAUYECKUM YKa3aHUSIM U T.1I.

B kauecTBe MHTEPAKTHBHBIX METOJOB OOYUECHHUS UCTIONB3YIOTCS:

- omepeXxarolias caMocTosITeNbHasl padoTa U paboTa B KOMaH 1€ MPH BBIIIOJIHEHUH J1a00-
paTopHBIX pabdoT;

- npobaemMHoe o0ydeHue MpHu MoUucKe UH(POPMAIMOHHBIX UCTOYHUKOB, COCTABJICHUU U
HaMMCcaHUM pedepaTa Mo MoJTyYeHHBIM WHANBHUYaTbHBIM 3a/IaHHSM.

CamocTtosTenbHass paboTa CTYIEHTOB HalpaBlieHAa Ha 3aKpEIJICHHE TEOPEeTUYECKOTro
Marepuaia, W3JO0XKEHHOTO IperojaBaTesieM, Ha MpopabOTKy TeM, OTBEACHHBIX Ha
CaMOCTOSITENIbHOE HW3Y4YeHHe, Ha IMOATOTOBKY K IJIa0OpaTOpHBIM 3aHATUSAM, HAlHMCaHUE
pedepara, HIOArOTOBKY K KOHTPOJIbHBIM pad0TaM M UTOTOBOMY 3a4€Ty IO JUCIHUILINHE.

6 YueOHO-MeTOqMYEeCKOE 0O0ecTieYeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImmXxcst

Bompocs! k Tecty Ne 1:

TEMA: «Ontu4eckass MUKPOCKOIMSI»

1. B cBeTOBOIi MUKPOCKONINHM JIJISl MCCJIEIOBAHUA 00bEeKTA MPUMEHSAETCSA
1. my4yok cBera

2. 3EKTPOHHBIN 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. MUHUMAJIbHOE PacCTOSIHUE, HA KOTOPOM JIBa TOYEUHBIX 00bEKTa BOCIIPUHUMAIOTCS KaK JIBE
OTIEIBHBIX APYT OT Apyra TOYKU

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

3. Jlois mccsie1oBaHus CTPYKTYPbI MOJIYNPO3PAYHBIX M MPO3PAYHBIX 00bEeKTOB IPUMEHSI-
I0TCA

1. MUKPOCKOTIBI OTPa’KEHHOTO CBETA

2. MUKPOCKOTIBI IPOXOASIIETO CETa

3. CTEPEOMHUKPOCKOIIBI

4. 1151 MCCJIeIOBAHNS CTPYKTYPbI METAUINYECKHUX U He MPO3PavyHbIX 00pa3noB npuMme-
HAKTCHA

1. MUKPOCKOTIBI OTPA’KEHHOTO CBETA

2. MUKPOCKOTIBI IPOXOASIIETO CETa

3. CTEPEOMHUKPOCKOIIBI

5. lis1 uceienoBaHUus CTPOCHUS M3JIOMOB IIPUMEHAIOTCH
1. MEUKPOCKOIIBI OTPa’KEHHOTO CBETA

2. MUKPOCKOIIBI IPOXOSAIIErO ceTa

3. CTEpEOMHUKPOCKOIIBI



6. UTo orpaHnYMBaeT MAKCUMAJIbHOE YBeJIHYEHHE CBETOBOI0 MUKPOCKOMAa?
1. KaueCcTBO JTMH3 MUKPOCKOIIA — OOBEKTHB U OKYJIISP

2. KOJIMYECTBO JIMH3 MUKPOCKOIIA

3. JUTHA BOJIHBI CBETA

7. ®ayopecueHTHAs MUKPOCKOIHUS — ITO

1 MeTon MOJIy4eHUs YBEIHMUYEHHOTO M300pa’keHUsl C MCMOJIb30BaHUEM JTIOMUHECIICHIIMUA BO3-
Oy /IEHHBIX aTOMOB U MOJIEKYI oOpas3ia

2. MeTO[I, B KOTOPOM Ha 00BEKTE eAMHOBPEMEHHO 3aCBEYMBACTCS TOJIBKO OJIHA TOYKA, OTPaHU-
YeHHAs TU(QPAKIIUOHHBIM MPEICIIOM

3. MeTo/, OCHOBaHHBIN Ha B3aMMOJCHCTBUH MOHOXPOMATHUYECKOIO M3IIYYECHHSI C BEIIECTBOM,
COINPOBOKAAIOIINNICS U3MEHEHUEM DHEPIMM PACCESIHHOI'O M3JIyYEHHS 10 CPaBHEHHUIO C DHEP-
rUeil magarouiero Ha 00bEKT U3TYYCHUS

4. MeTo, MpU KOTOPOM MPOUCXOJHUT IOJABICHUE CIIOHTAHHOTO W3Iy4deHHsS Ha nepudepuun
TSTHA JIIOMUHECLEHIIUH, 32 CYET BBIHYKJIECHHOTO U3ITy4eHUs

8. KondoxaabHasi MUKpOCKONINS — 3TO

1 MeToz mosyuyeHHs! YBEIMYEHHOTO M300pa)keHUsl C UCIOJIb30BaHUEM JIOMHHECLCHIIUU BO3-
OY>KIEHHBIX aTOMOB U MOJIEKYJ oOpasia

2. MeTo/1, B KOTOPOM Ha OOBEKTE €JMHOBPEMEHHO 3aCBEUMBACTCS TOJIBKO OJIHA TOUKA, OIPaHU-
YeHHas TU(QPAKIHOHHBIM MIPEIETIOM

3. MeTOJ, OCHOBaHHBIM Ha B3aUMOJCHCTBUN MOHOXPOMATHYECKOTO U3JIYYECHHUS C BEILECTBOM,
COIPOBOXKAAIOIINNICS U3MEHEHUEM DHEPIHH PACCESIHHOTO M3JyYEHHUS IO CPABHEHUIO C HEP-
rvel najlaloiero Ha OObEKT U3Ty4YeHUs

4. MeToa, Py KOTOPOM TPOMCXOTUT MOJABICHHE CIHOHTAHHOTO M3JydeHHs Ha nepudepun
IITHA JIIOMUHECLEHIINH, 3@ CUET BBIHYKJIEHHOTO U3JIy4YEHUs

9. CrieKTpOocKONnus KOMOMHALMOHHOIO PACCESTHUA — ITO

1 MeTon MoylydeHUs YBEIMUYEHHOTO M300pa’keHUsl C MCMOJIb30BaHUEM JIOMUHECIIEHIIMHA BO3-
OyXJIEHHBIX aTOMOB U MOJIEKYJ 0Opa3ia

2. MeTOo[l, B KOTOPOM Ha 00BEKTE €AMHOBPEMEHHO 3aCBEUMBAETCS TOJIBKO OJIHAa TOYKA, OTPAaHU-
YyeHHas TU(PaKIMOHHBIM MIPEIEeIoM

3. METO, OCHOBAHHBIN Ha BSaHMOHeﬁCTBHH MOHOXPOMATHUYCCKOI'0 U3JTYy4YCHHA C BCUICCTBOM,
COINPOBOKAAIOIINNICA N3MEHEHUEM DHEPIMH PACCESTHHOTO U3IIyYEHHS IO CPaBHEHHUIO C DHEP-
ruel majaroniero Ha 0ObeKT U3TydeHUS

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

10. STED-mMukpockonus — 310

1 MeToj mosyueHHs! YBEIMYEHHOTO M300paXKeHUsl C MCIIOJIb30BaHUEM JIOMHHECICHIINU BO3-
Oy>XKIEHHBIX aTOMOB U MOJIEKYJT oOpasia

2. MeToj1, B KOTOPOM Ha 0OBEKTE €JMHOBPEMEHHO 3aCBEUNBACTCS TOJIBKO O/IHA TOYKA, OTPaHU-
YeHHas TU(QPaKIIMOHHBIM MIPEIETIOM

3. MeTOJ, OCHOBaHHBIM Ha B3aUMOJCHCTBUN MOHOXPOMATHUYECKOTO M3IYYECHHUS C BEILIECTBOM,
COITPOBOKIAFOIINICS U3MEHEHHEM DYHEPTUU PACCESTHHOTO M3TYYCHHUsS 10 CPAaBHEHHIO C DHEp-
ruel majlaloiero Ha 0ObEKT U3ITyYeHUS

4. MeToa, TPy KOTOPOM TPOMCXOJUT TMOJABJIIEHUE CIOHTAHHOTO HM3ITydeHHs Ha nepudepun
ISITHA JTJFOMUHECIICHIINH, 32 CYET BBIHYKJCHHOTO U3ITyYSHHS

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

1. COBOKYIHOCTb JIEKTPOHHO-30HAOBBIX METOJIOB MCCIIEN0BAHUS MUKPOCTPYKTYPHI TBEPIBIX
TeJ, UX JIOKAJIBHOT'O COCTaBa U MUKPOIIOJIEH C IIOMOILBIO 3JICKTPOHHOIO ITyYKa

2. rccienoBanne MOp(OJIOTUH U JIOKAIBHBIX CBOMCTB MOBEPXHOCTH TBEPIOTO TEJA C BHICOKUM
IPOCTPAHCTBEHHBIM Pa3peIIeHUEM C IOMOILBIO CIIELHAIbHBIM 00pa30M IPUTOTOBJIEHHBIX 30H-
JIOB B BUJIE UT'JI

3. vccnenoBaHus MUKPOCTPYKTYPBI TBEPABIX TEJI, UX JIOKAJILHOI'O COCTAaBa C MIOMOLIbIO TPHOO-
POB OCHAILIEHHBIX COBPEMEHHOM 3JIEKTPOHUKOMN

2. lIpocBeunBawUii 3J1eKTPOHHBIH Mukpockon (IT9M) — 310

1. mpubop, NO3BOJISAIONINI [TOJIy4aTh U300paKEHUSI TOBEPXHOCTH 00pasia ¢ OOJIBIINM pa3pe-
HICHUEM

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 IPU HATPEBAHUH, HATIO)KEHUH CUIIBHOTO JIEKTPUIECKOTO OIS

3. PacTpoBblii 3j1ekTponHbIi Mukpockon (PIM) — 310

1. mpubop, NO3BOJISAIONINI MOJIy4aTh U300paKEHUS MOBEPXHOCTU 00pasiia ¢ OOJIBIINUM pa3pe-
HIEHUEM

2. mpubop, B KOTOPOM SIIEKTPOHHBIHN JIyd MPOIYCKAETCs Yepe3 YyJIbTPaTOHKHUM oOpasern, mpu
9TOM B3aHMOJEHCTBYS C HUM

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

4. Yto aBaseTcs 00beKTOM HccaeaoBanus B IIDM?
1. MuKpomIHd

2. peruinka

3. metannu4deckas (ombra

4. 00BEKT C CUIIBHO Pa3BUTHIM penbedom

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

2. perinka

3. Merannuueckas Goibra

4. 00BEKT C CUIIBHO PAa3BUTHIM penbeom

6. KocBeHHBII MeTO/ 3JIEKTPOHHOMHKPOCKONMUYECKUX HCCIe0BAHMII MeTAJIJIOB U CILIa-
BOB B I[I9M npoBoasT

1. Ha MeTayuIMYecKuX Qoabrax

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. UccaenoBanue pacnpenesieHne  MIIOTHOCTH TUCIOKAIIUNA BO3MOKHO
1. ¢ MTOMOIIBIO MPOCBEUNBAIOIIETO IEKTPOHHOTO 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. 5JIEKTPOMArHUTHBIMU 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. OTpaKeHHbIC

3. NOTJIOIICHHBIE

TEMA: «Ckanupymomasi 30H10Basi MUKPOCKOIIH»

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

1. COBOKYIHOCTb AJIEKTPOHHO-30HJOBBIX METOJIOB MCCIIEI0BAaHUS MUKPOCTPYKTYpPbI TBEPJIBIX
T€J, UX JIOKAJIBHOT'O COCTaBa ¥ MUKPOIIOJIEN C TIOMOILBIO 3JIEKTPOHHOIO ITyYKa

2. riccieoBanne MOp(OIIOTHH U JIOKATBHBIX CBOMCTB MOBEPXHOCTH TBEPIOTO TEJIA C BEICOKUM
IPOCTPAHCTBEHHBIM pa3peIIeHNEM C TOMOILBIO CTIEUATbHBIM 00pa30M MPUTOTOBIEHHBIX 30H-
JIOB B BUJIE UTJI

3. vccneoBaHus MUKPOCTPYKTYPBI TBEPABIX TEJ, UX JIOKAJILHOI'O COCTaBa C MOMOIIbIO TPHO0-
POB OCHAILIEHHBIX COBPEMEHHOMN 3JIEKTPOHUKOMN

2. UccaenoBanue Mukpopebeda noBepxXHoOCTH U ee JIOKAJbHBIX ¢cBoicTB B C3M npoBo-
JAUTCS € IOMOIIbIO

1. myuxa cBera

2. 3IEKTPOHHOTO 30HAa

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. MHKPOCKOII, B KOTOPOM JIJIs1 TTOJTy4eHHs HH(OpPMAIIUK O CBOWCTBAX MOBEPXHOCTHU HCIIOJIB3Y-
eTCsl WIEKTPUUECKOE B3aUMOJICHCTBHE MEKIY 30HJIOM U 00pa3LioM

3. MUKPOCKOII, TPUHIUIT pabOTHI KOTOPOTO OCHOBAH HA SIBJICHUH TYHHEITUPOBAHHS SJICKTPOHOB



yepe3 y3Kui MOTeHLIHAaIbHBINA Oapbep MeX1y METAITIMYECKUM 30HI0OM U MPOBOASIIIUM 00pa3-
1IOM BO BHEIIHEM 3JIEKTPUUECKOM I10JI€

4. MUKPOCKOII, B KOTOPOM JJIsl OJTy4eHUs! HH(POPMAIHU O CBOWCTBAX MOBEPXHOCTH UCIIOJIB3Y-
€TCsl MATHUTHOE B3aMMOJIEHCTBHE MEXAY 30HAO0M U 00pa31ioM

4. ATOMHO-CHJIOBOi MHKPOCKOI — 3TO

1. MUKpOCKOII, IPUHLHUIT Pa0OTHl KOTOPOTO OCHOBAH Ha PETMCTPALIMU CHUIIOBOI'O B3aUMO/ICH-
CTBUS MEX]ly IOBEPXHOCTHIO HCCIEAYEMOro 00pasiia U 30HA0M

2. MUKPOCKOII, B KOTOPOM JJIsl OJTy4eHUs! HH(POPMAIHU O CBOWCTBAX MOBEPXHOCTH UCIIOJIB3Y-
€TCsl BJIEKTPUUECKOE B3aUMOIECHCTBUE MEXY 30HJIOM U 00pa3lioM

3. MUKPOCKOII, IPUHIIUI pabOThl KOTOPOTO OCHOBAH Ha SBJICHUU TYHHEIUPOBAHUS 3JICKTPOHOB
4yepe3 y3KUil MOTeHIUAIBHBIA 0apbep MEX1y METaUIMYECKUM 30HA0M U IPOBOISIIUM 00pa3-
LIOM BO BHEIIHEM 3JIEKTPUUYECKOM I10J1€

4. MHKPOCKOII, B KOTOPOM JIJIsl TTOJTy4eHHsI HH(POPMAIIUK O CBOWCTBAX MOBEPXHOCTH UCIIOIB3Y-
€TCsl MAaTHUTHOE B3aMMO/ICICTBIE MEXKIY 30HIOM U 00pa3IioM

5. DJeKTpoCHJI0BOii MUKPOCKOI — 3TO

1. Mukpockor, TpuHIUIT pabOThHl KOTOPOTO OCHOBAH Ha PETMCTPALIMU CHUIIOBOTO B3aMMOJEH-
CTBHSI MEXJly TIOBEPXHOCTBIO UCCIIEyeMOro o0pasia U 30H0M

2. MHKPOCKOII, B KOTOPOM JIJIs1 TTOJTy4eHHs HH(OPMAIIMK O CBOWCTBAX MOBEPXHOCTHU HCIIOJIB3Y-
eTCsl EKTPUUECKOE B3aUMOJICHCTBHE MEKIY 30H]IOM U 00pa3LioM

3. MHKPOCKOII, TPUHIUIT padOTHI KOTOPOTO OCHOBAH HA SIBJICHUH TYHHEITUPOBAHHS DJICKTPOHOB
yepe3 y3KUil MOTeHIMaNbHbIM O0apbep MeXAy METaUIMYeCKUM 30HA0M U IMPOBOISIIUM 00pa3-
1IOM BO BHEIIHEM JIEKTPUYECKOM I10J1€

4. MUKpPOCKOII, B KOTOPOM JIJIs1 [TOJTy4€eHHsI HH(OpMALUK O CBOWCTBAX MOBEPXHOCTH UCIIOJIb3Y-
€TCsl MATHUTHOE B3aUMOJIEICTBHE MEXAY 30HA0M U 00pa31ioM

6. MarHuTHO-CHJIOBO MHKPOCKOI — 3TO

1. MUKPOCKOII, TPUHIIUIT PabOTHl KOTOPOTO OCHOBAH Ha PETUCTPALIUU CHUIIOBOTO B3aUMO/IEH-
CTBUS MEX]ly TIOBEPXHOCTHIO HCCIIEAYEMOro oopasiia v 30HA0M

2. MUKPOCKOITI, B KOTOPOM JIJIsl TOMy4eHUsI HHPOPMAIIHN O CBOWCTBAX MOBEPXHOCTH HUCIIOIB3Y-
eTCsl BJIEKTPUUECKOE B3aUMOICHCTBHE MEX/Yy 30HJIOM U 00pa3lioM

3. MUKPOCKOII, IPUHIIHI pabOTh KOTOPOTO OCHOBAH Ha SBIICHUHU TYHHETUPOBAHUS dJIEKTPOHOB
yepe3 y3KUi MOTEHIIMAIBHBIN Oapbep MEXIy METALUTHYECKUM 30H0M U TIPOBOISAIIUM 00pa3-
LIOM BO BHEILIHEM JJIEKTPUYECKOM I10JI€

4. MUKPOCKOTI, B KOTOPOM JIsI TIOJTyY€HUsI THPOPMAILIUKA O CBOMCTBAX MOBEPXHOCTH UCTIOb3Y-
€TCsl MAaTHUTHOE B3aMMO/ICHCTBIE MEXKIY 30HIOM U 00pa3IioM

7. U300paskenne pebeda NOBEPXHOCTH B CKAHMPYIOLEM TYHHEJILHOM MHKPOCKOIE IPH
uccjie0BaHuu o0pa3ua ¢ MUKpopeabedoM popmupyercs

1. METOIOM NTOCTOSIHHOTO TYHHEJIBHOTO TOKa

2. METOAO0M MMOCTOSTHHOM BBICOTEI

3. METOIOM ITOCTOSIHHOM CHJIBI

8. U300paskenne penbeda MNOBEPXHOCTH B CKAHMPYIOLEM TYHHEJILHOM MHUKPOCKOIIE NIPH
HcC1eJ0OBAHMH 00pa3la ¢ AaTOMAPHO IJIAIKO0H MOBEPXHOCTHIO (hopMUpYeTCs

1. METOIOM NTOCTOSIHHOTO TYHHEJIBHOTO TOKa

2. METOJIOM MOCTOSIHHOM BBICOTBI

3. METOIOM ITOCTOSIHHOM CHJIBI

9. B ckaHUpPYIOIIMX TYHHEJbHBIX MHKPOCKONAX MCHOJIL3YIOTCH 30H/bl, H3rOTOBJIEHHbIE
METO/I0M



1. 3JIEKTPOXUMHYECKOTO TPABJICHUS BOJIb()PaMOBOI TPOBOJIOKH
2. mepepe3aHreM TOHKOU TPOBOJIOKH C TIOMOIIIbIO OOBIKHOBEHHBIX HOKHUIL
3. TOHKOH 3aTOYKH

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

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

2. KaHTWJIEBEP C MOMOIIIBIO ME30KPUCTAIIIA KOJIEOJIETCS HaJl M3y4aeMOil MOBEPXHOCTHIO C aM-
IJTMTYAOU ~2 HM

3. urja KaHTWIeBepa B HIKHEHW TOYKE CBOMX KOJeOaHWU Clierka KacaeTcs MOBEPXHOCTU 00-
pasua

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

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

2. KaHTWJIEBEP C TOMOIIBIO MHE30KPUCTAIIIA KOJICOJIETCS HaJl U3Yy4aeMOM MOBEPXHOCTHIO C aM-
IJTMTYAOU ~2 HM

3. WUIJ1a KaHTUJIEBEpa B HUKHEH TOUKE CBOMX KOJEOAHWH ClIeTKa KacaeTcs MOBEPXHOCTU 00-
pasua

12. I1o/IyKOHTAKTHBIA pesKuM padoThl aTOMHO-CHJI0BOI0 MUKPOCKOIIA — 3TO

1. paccrosiHue OT MBI KAaHTHJIEBEPA IO 00pa3lia COCTABIISIET MOPSAKAa HECKOJIbKHUX JECATHIX
HaHOMeETpa

2. KaHTWJIEBEP C TOMOIIIBIO ME30KPUCTAIIIA KOJIEOIETCS Hal M3y4aeMOil MOBEPXHOCTHIO C aM-
IJTMTYAOU ~2 HM

3. WUIJa KaHTUJIEBEpa B HUKHEH TOUKE CBOMX KOJEOAHWU ClIeTKa KAacaeTcs MOBEPXHOCTU 00-
pasia

13. {1 uccjiefoBaHus JMAJIEKTPHYECKHX CBOMCTB 00pa3oB B JICKTPOCHJIOBOM MHKPO-
CKOIle pUMeHsIeTCsl

1. oHONIPOXOAHAs METOAMKA — (PUKCUPYIOTCS M3MEHEHMS aMIUIUTY/bl KOJICOaHUN KaHTHIIe-
BEpa, KOTOPBIE CBS3aHbI C U3MEHEHUEM EMKOCTH CUCTEMBI 30H/1-00pa3ell BCIEICTBUE U3MEHE-
HUS TUDJIEKTPUYECKUX CBOMCTB 0Opasia

2. ABYXNPOXOAHAsi METOIMKA: TIEPBbII MPOX0J1 — CHUMAETCS M300paskeHue penbeda moBepxXHO-
cTi o0Opasiia, BTOPOi MpoxoJl — (PUKCUPYIOTCS U3MEHEHHs] aMIUIUTY/Ibl KOJIeOaHUN KaHTHJIe-
BEpa, KOTOPHIE CBS3aHbI C U3MEHEHUEM €MKOCTH CUCTEMBI 30H/1-00pa3ell BCIEICTBUE U3MEHE-
HUS TUDIIEKTPUYECKUX CBOMCTB 0Opasia

3. ABYXIPOXOIHASI METOUKA: TIEPBBIA MTPOXOJ — PUKCHPYIOTCS U3MEHEHUST aMILTUTYBI KOJie-
0aHuit KaHTHIIEBEPA, KOTOPBIE CBA3aHbI C U3MEHEHUEM €MKOCTH CHCTEMBbI 30H-00pa3el] Beie -
CTBUE W3MEHEHHUS JAUAJIEKTPUUECKUX CBOMCTB 00pa3iia, BTOPOil MpoXoJ — CHUMaeTcsl n300pa-
XKeHHe penbeda NoBEepXHOCTH 0Opasia

14. MaruuTo-cujioBoe n300pakeHue MOBEPXHOCTH 00pa3L0B, UMEIOLIUX €1a00 pa3BUThII
peiabed MOBEPXHOCTH, (popMUpYyeTCs

1. Mo METO/y MOCTOSTHHOM BBICOTHI, TP ATOM (PUKCUpPYETCs BEIMUMHA U3TMOa KaHTUIIEBepa, 3a
CYET CHJIbI MAarHUTHOTO B3aUMOJIEHCTBUS 30HAa ¢ 00pa3LomM

2. o JBYXIIPOXOJHOM METOJIUKE: MEepBbIil MPOX0J — CHUMAeTcs U300paxkeHue peibeda mo-
BEPXHOCTH 00pa3lia, BTOPOH MPoxXo.l — PUKCUPYIOTCS U3MEHEHUs U3rnba KaHTUJIEBEpa CBA3AH-
HbI€ C HEOJTHOPOJHOCTHIO MArHUTHBIX CHJI, IEMCTBYIOIIMX HA 30H]] CO CTOPOHBI 00pasiia

3. 0 ABYXMPOXOHON METOMKE: TIEPBEIA MPOXOA — GUKCUPYIOTCS M3MEHEHHS H3TH0a KaHTH-
JeBepa CBsI3aHHbBIE C HEOJHOPOIHOCTHIO MArHUTHBIX CHJI, IEUCTBYIOLIMX Ha 30H]] CO CTOPOHBI
o0pasiia, BTOPOi MpOX0Jl — CHUMAETCs H300pakeHne pesibeda MTOBEPXHOCTH oOpasiia



15. MaruuTo-cujioBoe n300pakeHue NOBEPXHOCTH 00pa310B, MMEIIINX C CHJILHO Pa3BH-
ThIM peJibe)oM noBepXHOCTH, hopMuUpyeTcs

1. 10 METOy MOCTOSTHHOM BBICOTHI, IIPH ATOM (PUKCUPYETCs BEIMUMHA U3TN0A KaHTHUIIEBEpa, 32
CYET CHUJIbl MATHUTHOT'O B3aMMOJENUCTBHS 30Ha ¢ 00pa3LioM

2. 0 BYXIPOXOJHON METOIUKE: MEPBBIil MPOX0J — CHUMAETCs M300paxkeHue peibeda mo-
BEPXHOCTH 00pa3iia, BTOPOM Npoxoa — PUKCUPYIOTCS U3MEHEHUS N3riu0da KaHTUIIEBEpa CBsI3aH-
HbIE C HEOJTHOPOJHOCTHIO MArHUTHBIX CHJI, ICMCTBYIOIIUX HA 30H]] CO CTOPOHBI 00pa3ia

3. 10 ABYXNPOXOJHOM METOJMKE: MEPBbIM NMPOXoa — GUKCUPYIOTCA U3MEHEHUs U3rn0a KaHTH-
JICBCPA CBA3AHHBIC C HCOAHOPOJHOCTBIO MAarHUTHBIX CUJI, l[GfICTByIOIL[I/IX Ha 30HJ CO CTOPOHBI
o0pa3ua, BTOPOi MpoXoJ — CHUMAETCs n300pakeHue penbeda MoBepXHOCTH 00pasia

16. 3011 1JI1 MArHUTO-CUJIOBOI0 MUKPOCKOIIA MPEACTABJIAET CO00M
1. urna 30H1a MOKpPHITa clloeM (DeppPOMAarHUTHOTO MaTepuaia

2. Wrjia 30H7a IMOKPhITa CIIOEM TOKOTIPOBOIAIIEE TTOKPHITHE

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

17. 30HI[ AJIA 3JIEKTPOCHIOBOT0 MUKPOCKOIIA MMPEACTABJIACT co0oi
1. urma 30H/a IIOKpbITa CJIOEM Q)eppOMaFHI/ITHOl"O mMartcpurajia

2. uria 30H4a IMOKPLITA CJIOEM TOKOIIPOBOJAAIICC ITIOKPBLITHUEC

3. uria 30HJ4a U3Ir0TOBJICHA U3 BOJIB(I)paMOBOI‘/'I IIPpOBOJIOKH

18. 3onnoBas surorpadus — 310

1. mosyueHue OTTUCKA C COBEPILEHHO I1aJIKOM TOBEPXHOCTH C ITIOMOIIBIO KPAaCKU

2. co3JjaHKe Ha MOBEPXHOCTH 00pa3lia 3apaHee 3aJaHHbIX CTPYKTYpP C HAHOMETPOBBIM YPOBHEM
IIPOCTPAHCTBEHHOT'O Pa3peIICHUsI IPU TOBBIIIIEHHOM YPOBHE B3aUMOJICHCTBUS MEXK/1Y 30HI0M
1 00pasIom

3. BUJ mevyaTHOM rpaduKu, OOBIYHO OTHOCHMBIM K IpaBlope (XOTS MpHEMbl I'PaBUPOBAHUS
B HEM OTCYTCTBYIOT), IPH KOTOPOM M300pa’keHHe MeyaTaeTcs C MI0CKOM MOBEPXHOCTH KaMHS

Bomnpoce! k TecTy Ne 2:
TEMA: «PeHTreHOBCKHE METOABLI HCCJIE10BAHU»

1. PeHTreHoBckue jiy4u — 3T0

1. snexTpomMarHuTHBIE BOJIHBI B quamnaszone ot 0,101 A

2. 3JIeKTPOMAarHUTHBIE BOJHBI B Ananasone ot 100 10 0,01 A
3. uHpaKpacHbIe BOJTHBI

2. Cny101IHOM PEHTreHOBCKHUI CIIEKTP BO3HUKAET

1. B pe3ynbpTaTe TOPMOKEHHS YCKOPEHHBIX 3JIEKTPOHOB AJIEKTPOCTATUYECKHUM ITOJIEM aTOMHOTO
A7Ipa ¥ aTOMHBIX JIEKTPOHOB BELIIECTBA AaHOAA

2. Ipy BBIOMBAHUH 3JIEKTPOHA OJJHOTO U3 BHYTPEHHUX CJIOEB aToMa € MOCIEAYIOIUM Mepexo-
JIOM Ha OCBOOOMBILYIOCS OPOUTY JIEKTPOHA C KAKOT0-IMOO0 BHEIIHETO CII05

3. M3IIy4eHneM, KOTOPOE HCIYCKAIOT aTOMBI

3. XapakTepucTH4eCKH PEHTT€HOBCKHH CIIEKTP BOZHUKAET

1. B pe3ynpTaTe TOPMOKEHNS YCKOPEHHBIX 3JIEKTPOHOB 3JIEKTPOCTATUUECKUM I10JIEM aTOMHOIO
A]Ipa 1 aTOMHBIX JIEKTPOHOB BELIECTBAa aHOAA

2. ipy BBIOMBAHUH JIEKTPOHA OJTHOTO U3 BHYTPEHHUX CIIOEB aTOMA C MOCIEAYIOIUM Tepexo-
JIOM Ha OCBOOOIMBIIIYIOCS OPOUTY AJIEKTPOHA ¢ KAKOTO-THOO0 BHEIIIHETO CIIOS

3. U3Iy4eHUEM, KOTOPOE HCITYCKAIOT ATOMBI



4. PEeHTreHOCTPYKTYPHBIH aHAJIM3 — 3TO

1. METOAO, I/ICHOJIBBYIOH_[I/Iﬁ PCHTICHOBCKUC CIICKTPLI 3JICMCHTOB IJI1 XUMUYCCKOI'0 aHAaJIM3a BC-
HIECTB

2. MCTOJbI UCCIICAOBAHNA CTPYKTYPhI BEUICCTBA 10 pACIIPCACIICHUIO B IIPOCTPAHCTBC U NHTCH-
CUBHOCTSIM PacCesIHHOTO Ha aHAJIM3UPYEMOM O0BEKTE PEHTI€HOBCKOI'O U3ITYyUCHHS

3. COBOKYITHOCTh METO/I0B Ka4€CTBEHHOT'O U KOJIMYECTBEHHOTO ONPEICTICHHS COCTaBa 00bEKTa,
OCHOBaHHasi Ha U3yYEHHUH CIIEKTPOB B3aUMOICUCTBUS MAaTEPUHU C U3TYyYCHHEM, BKIIIOUYas CIeK-
TPBI AJEKTPOMArHUTHOTO U3JIYYE€HHSI, aKyCTUUECKUX BOJIH, pAaCIIpEeIICHHs] 10 MaccaM U dHEp-
TUSIM JIEMEHTAPHBIX YaCTHUIL

5. PeHTreHoCneKTpaJbHbIi aHAJN3 — 3TO

1. METOAO, I/ICHOJIB?;YIOH_H/Iﬁ PCHTICHOBCKUEC CIICKTPLI 3JICMCHTOB IJI1 XUMUYCCKOI'O aHaJIM3a BC-
HIECTB

2. MCTOJbI UCCIICAOBAaHNA CTPYKTYPhI BEUICCTBA 10 pACIIPCACIICHUIO B IIPOCTPAHCTBC U NHTCH-
CUBHOCTSIM PacCEesIHHOTO Ha aHAJIM3UPYEMOM O0BEKTE PEHTI€HOBCKOTO M3ITyYEHUS

3. COBOKYITHOCTh METOJIOB Ka4€CTBEHHOT'O U KOJTMYECTBEHHOTO ONPEICTICHHSI COCTaBa 00bEKTa,
OCHOBaHHAasi Ha U3yYEHHUH CIIEKTPOB B3aUMO/ICUCTBUS MAaTEPUU C U3TYyYCHHEM, BKIIFOUYas CIIEK-
TPBI JJICKTPOMAariuTHOT'O U3JIYYCHHA, aKYCTUYCCKHX BOJIH, paCIIpCaACICHUs 110 MacCaM U SHEP-
TUSIM 3JIEMEHTAPHBIX YaCTHUIL

6. B peHTIeHOCTPYKTYPHOM aHa/ U3¢ NPUMEHSETCH

1. TONIBKO CIUIOIIHOM PEHTI€HOBCKUN CIEKTP

2. TOJIBKO XapaKTEPUCTUYECKUI PEHTI€HOBCKUH CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUECKUIM PEHTTEHOBCKUE CIIEKTPhI

7. B pEHTIeHOCIIEKTPAJIBLHOM aHAJIHM3€e IPUMEHACTCH

1. TOIBKO CIUIOIIHON PEHTT€HOBCKHUN CIIEKTP

2. TOJIBKO XapaKTePUCTUYECKUN PEHTI€HOBCKUM CIIEKTP

3. CIUIOIIHOM U XapaKTepUCTUUYECKUM PEHTTEHOBCKUE CIIEKTPHI

8. Merton Jlays 3akiao4aercs

1. B cheMKe HEeMOABUKHOIO MOHOKPUCTAIJIA B CIUIOIIHOM CIIEKTpe

2. B ChbEMKE BpalIaloNerocs (Kavarolerocs) MOHOKpHCTaJIa B MapajuleIbHOM MTyYKe Xapak-
TEPUCTUICCKOI'O U3JTYYCHU A

3. B Cb€MKE HEMOJBUKHOTO MOHOKPHUCTAJUIA B HIIMPOKO PACXOIALIEMCS IIyYKE XapaKTepUCTH-
YECKOT'0 U3IyYCHUS

4. B cheMKe MOJIMKPUCTAININYECKOT0 arperara (HarpuMep, MOpoIIKa) B MapauieIbHOM IyuKe
XApPaAKTEPHUCTUICCKOI'0 U3TTYYCHHUA

9. Meroa BpauieHus 3aKJIK0YACTCH

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

2. B che€MKE Bpalllalouerocs (Kayaroulerocs) MOHOKpUCTalJIa B apauieIbHOM Iy4YKe Xapak-
TEPUCTUYECKOTO U3ITYUCHUS

3. B Chb€MKE HEMOJABUKHOIO MOHOKPHUCTAJIA B IIMPOKO PACXOSIIEMCS ITyYKe XapaKTEPUCTH-
YECKOT'0 U3JIYYECHHS

4. B CheMKe MOJUKPUCTAJUTMYECKOTO arperara (HampuMep, OpoIlKa) B MapauieIbHOM TydKe
XapaKTEPUCTUUECKOTO U3TyUECHUS

9. Meron Koccens 3akno4yaercs

1. B cheMKe HEeMOABUKHOIO MOHOKPHUCTAIIIA B CIIOIIHOM CIIEKTPE

2. B Chb€MKE BpAILAIOLIETocs (KayaroUlerocsi) MOHOKpUCTaJlJIa B apajuIeIbHOM IIyYKe Xapak-
TEPUCTHUYECKOTO U3ITyYECHHUS



3. B Chb€MKe HEMOJBHUKHOTO MOHOKPHCTAJUIA B HIMPOKO PACXOIALIEMCS ITyUKE XapaKTepUCTH-
YECKOTO U3JIYYCHHS

4. B chbeMKe MOJMKPUCTAJUIMYECKOTO arperata (HarpuMmep, MopoIliKa) B MapajuieIbHOM ITyYKe
XapaKTEPUCTUUECKOTO U3TyUCHUS

10. Meton Jebas-Illeppepa 3akiarouaercs

1. B CheMKe HETOABHYKHOTO MOHOKPHUCTAJUIA B CILIONTHOM CIIEKTPE

2. B ChEMKE Bpallaronierocs (Kayarouerocs) MOHOKpPUCTAIJIA B MMapauIeIbHOM My4YKe Xapak-
TEPUCTHYECKOTO U3ITYyICHHUS

3. B CheMKE HETOABMYKHOIO MOHOKPHCTAJIAa B IIMPOKO PACXOSAIIEMCS ITyUYKe XapaKTepUCTHU-
YECKOT0 M3ITy4CHUS

4. B CheMKe MOJIMKPUCTAIUTNIECKOTO arperara (HarpuMep, MOpPOIIKa) B MapalIeIbHOM ITyYKe
XapaKTEPUCTHUECKOTO U3ITYUCHUS

11. MuUKpOpeHTIreHOCTIEKTPAJIbHBIN aHAJIN3 N03BOJIsIET ONPEAEJINTh
1. XUMUYECKUI COCTaB UCCIIEAYEMOT0 00pasia

2. JOKaJIbHBII XUMUYECKHI COCTaB B HCCIEAYEMOM 00pasiie

3 (a3oBEIi cocTaB MCCIIEAYEMOTO 00pasia

4. cTpyKTYpYy HcclieyeMoro odpasma

12. KayecTBeHHBIIi MUKPOPEHTIeHOCTIEKTPAJIbHBII aHAJIH3

1. TO3BOJISIET YCTAHOBUTH HAJTMYUE TOTO WIIM MHOTO 3JIEMEHTA B HCCIIEAyeMOid Ipode

2. ompeaenseT KOJMYECTBO AJIEMEHTa B 00pasiie MMyTeM CPaBHEHUSI KPUBBIX HHTCHCUBHOCTEH,
CHATBIX ¢ 00pa3ua u 3TanoHa, coaepsxamiero 100 % ananusupyeMoro snemMeHTa

3. IO3BOJISIET TOYHO OMPEICIIUTh XUMHUYSCKHI COCTaB MUKPOOOBEMOB BELIIECTBA

13. Kotn4ecTBeHHBIII MUKPOPEHTIeHOCIIEKTPAJIbHbIN aHAJIN3

1. ompenenseT KOIMYECTBO dIIEMEHTa B 00pa3iie MyTeM CpaBHEHHs KPUBBIX HHTEHCHBHOCTEH,
CHATBIX ¢ 00pa3sla M 3TajoHa, coaepxkaiero 100 % ananu3upyeMoro sneMeHTa

2. TIO3BOJISICT YCTAHOBUTH HAJTMYKE TOTO MIIM MHOTO DJIEMEHTA B HCCIIEAyeMOi mpode

3. IO3BOJISIET TOYHO OMPEETUTh XUMUUECKHI COCTaB MUKPOOObEMOB BEIIIECTBA

14. Ilosryko/M4ecTBEHHbI MAKPOPEHTICHOCTIEKTPAJIbHBIH AHATN3

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

2. ompezenseT KOJMYECTBO IEMEHTa B 00paslie MyTeM CPaBHEHUS! KPUBBIX UHTEHCUBHOCTEH,
CHATBIX ¢ 00pa3ia u 3TajioHa, cojepsxkamiero 100 % ananuzupyemMoro 3jieMeHTa

3. IO3BOJISIET TOYHO OMPEETUTh XUMUUECKUI cOCTaB MUKPOOOBEMOB BEILIECTBA

TEMA: «Mexanu4eckKkue CBOMCTBA»

1. Mexann4yeckue CBOMCTBA ONpee/IsIIOT NOBEIeHHEe MaTepuaJia;
1. mox neWicTBMEM NPWIOKEHHBIX BHEITHUX HArpy30K

2. moj JeMCTBUEM NPUIIOKEHHBIX BHYTPEHHUX HArPy30K

3. moj IeWCTBUEM MEXaHUYEeCKOW 00paboTKu MaTepurana

2. CraTnyeckue MCNIBLITAHUS NPEAyCMAaTPUBAIOT

1. MeJUIeHHOE U IJIaBHOE YBEIMUYEHHE Harpy3Ku Ha oOpaser]
2. pe3Koe IPUII0KEHNE Harpy3Ku K o0pasiy

3. mMKIMYecKoe (3HaKOIepEMEHHOEe) HarpyKeHue

3. luHaMu4YeCcKue HCTIBITAHNS NPeLyCMaTPUBAIOT
1. MeasIeHHOE U TJTaBHOE yBEJIMYEHHE Harpy3KH Ha oOpasery



2. pe3Koe NpUII0KEeHNE Harpy3Ku K o0pasiy
3. HUKIMYECKOe (3HAKOIIEPEMEHHOE) HarpyKeHue

. ukIuYecKUe HCTIBITAHUS NMPeTyCMATPUBAIOT

. MEJJICHHOE U TIJIaBHOE yBEJIMYEHHE HAarpy3KH Ha o0pasel]
. pe3KOoe NPUIIOKEHNE HArPy3KU K 00pasiy

. IUKJIMYECKoe (3HAKONEPEMEHHOE) Harpy>KeHue

W N == A

. K cratnyeckuM HCIBITAHUSAM OTHOCHTCH:
. ACTIBITAHUE Ha yJApHYIO BA3KOCTh

. ICIIBITAaHUE Ha PaCcTsLKEHUE

. ACTIBITAHUE HA YCTAJIOCTHOE pa3pylLICHUE

W N — W

. K TMHAMHYeCKUM HCNIBLITAHUAM OTHOCHTCSI:
. UCIIBITAHNUC HA YAAPHYIO BA3KOCTbH

. UCTIBITAHUC HA PACTSXKCHUC

. HCIIBITAHHUC HA YCTAJIOCTHOC PA3PYLICHUC

W N~ N

. K nMxJIn4eckuM HCNBITAHUSAM OTHOCHTCSH:
. ACTIBITAHUE Ha yJIAPHYIO BA3KOCTh

. ICIIBITAaHUE Ha PacTsLKEHUE

. ACTIBITAHUE HA YCTAJIOCTHOE pa3pyllICHHE

W N~ Q

. Onpelle.ﬂelme TBEPAOCTH OTHOCUTCH
. K CTaTHYCCKHUM HCIIBITAHUAM

. K JHHAMHW4YC€CKHUM HUCIBITAaHUAM

. K IUKIIMYCCKHUM HUCIBbITAaHUAM

W N — Qo

. M3mepenne TBepaocTu no bpuHesio BO3MOKHO 1/ MATEPHAJIOB

. MaJIOM U CpeHEN TBEPAOCTH

. CpEIHEN U BBICOKOU TBEPAOCTH

. OT MQJIOH 710 BBICOKOM TBEPAOCTH

. TOHKUX [TOBEPXHOCTHBIX CJIOEB, a TAK)KE MAaTEPHUAJIOB C OUYEHBb BBICOKON TBEPAOCTBHIO

W~

10. U3mepenne TBepaocTu no PokBeiy BO3MOKHO /IS MATEPHATIOB

1. Manoii u cpegHen TBEpAOCTH

2. cpeaHel U BBICOKOM TBEpIOCTH

3. oT Manoi 10 BBICOKOM TBEPAOCTU

4. TOHKMX MOBEPXHOCTHBIX CJIOEB, a TAKKE MAaTEPUAJIOB C OUE€Hb BBICOKOW TBEPOCTHIO

11. U3mepenne TBepAoCTH MO BHKKepCy BO3MOKHO /151 MATEpPHAJIOB

1. Manoii u cpegHen TBEpAOCTH

2. cpellHel U BBICOKOM TBEPAOCTH

3. OT MaJION 70 BBICOKOM TBEPAOCTH

4. TOHKUX TTOBEPXHOCTHBIX CJIOEB, a TAKXKE MaTEPUAIIOB C OUEHb BHICOKON TBEPIOCTHIO

12. B ka4ecTBe HHACHTOPA HUCIIOJIL3YeTCH YeThIPpeXIPAHHAS AIMa3Hasi MUPAMHIA B Me-
ToAe U3MepeHHs TBEPAOCTH

1. no bpunemno

2. no Poksemny

3. no Bukxkepcy



13. B kakom MeToO/le M3MepPeHUsI TBEPAOCTH UCIOJIb3YeTCS B Ka4ecTBe HHIEHTOPA aJl-
MAa3HbIA KOHYC

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

14. B kakoMm MeTo/le M3MEPEeHUsI TBEPAOCTH UCIOJIb3YeTCs B Ka4ecTBe HHIEHTOPA aJl-
MAa3HbIH KOHYC

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

15. B kakoMm MeTo/1e M3MepPeHus1 TBEPAOCTH UCIOJIb3YeTCS B Ka4eCTBe HHAEHTOPA CTaJIb-
HOM 3aKaJIeHHbIH Iapuk auamMerpom D=2,5; 5 niau 10 mm

1. mo bpunemito

2. no Pokgemny

3. no Bukkepcy

16. TBepaocTh — 310

1. HanpsDKEHUE, COOTBETCTBYIONICE MAKCHMAIILHOM HArpy3Ke, KOTopas MPeIIIeCTBYET pa3py-
IICHUIO 00pa3ia

2. CBOMCTBO MaTepuasa COMPOTUBISATHCS MIACTUICCKOH Je(opManyu pyu BIABIUBAHUN B
€ro IOBEPXHOCTh TBEPJIOrO Teja

3. CrIOCOOHOCTH MaTepHaia MOTJIO0MATh MEXaHUIECKYI0 SHEPTHIO B TIpoliecce neopMupoBa-
HUS U Pa3pyLICHUS O] ICHCTBUEM yJJapHOW HATPY3KH

17. YnapHasi BA3KOCTb — 3TO

1. pabota, 3aTpaueHHas Ha pa3pylieHue oopasia, OTHECEHHAS K TUIOIA i pabodero monepey-
HOTO ceueHust oopasia

2. HampsDKEHUE, COOTBETCTBYIOIIEE MAaKCHMAIILHOW HArpy3Ke, KOTopas MPEAIIeCTBYET pa3py-
HICHUIO 00pasia

3. paspylIeHne MeTaia 1Mo JeCTBUEM 3HAKOTIEPEMEHHBIX Harpy30K

18. ITopor XJIaIHOJIOMKOCTH — 3TO

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

2. reMneparypa (MHTEpBaJl TEMIEPATyp), IPU KOTOPOM MPOUCXOJUT NEPEXO]T OT BIZKOIO pa3-
PYLIEHUS K XPYTIKOMY

3. reMmeparypa (MHTEpBaJl TEMIIEPATYP), P KOTOPOM MPOUCXOAUT NEPEXO/1 OT XPYIIKOTO pa3-
PYLIEHUS K BA3KOMY

19. BsizkoMy pa3pylIeHHIO COOTBETCTBYET

1. u3nom ¢ 6yecTAMMUM, KPUCTAIUTMYECKUM CTPOEHUEM

2. M3JI0M C HAJIMYMEM OYara pa3pymeHHs,, 30HbI TOCTENIEHHOT0 COOCTBEHHO YCTaJIOCTHOTO Pa3-
BUTHUA U 30HBI J0JIOMa

3. U3710M, UMEIOLINI MaTOBOE, BOJIOKHUCTOE CTPOEHUE

20. Xpynkomy pa3pyuieHHIO COOTBETCTBYeT

1. u3nom ¢ 6yecTAMMUM, KPUCTAIUTMYECKUM CTPOEHUEM

2. M3JI0M C HAJIMYMEM OYara pa3pyleHHsi, 30HbI TOCTENIEHHOT0 COOCTBEHHO YCTaJIOCTHOTO Pa3-
BUTHUA U 30HBI 10JIOMa

3. U3710M, UMEIOLINI MAaTOBOE, BOJIOKHUCTOE CTPOECHUE



21. Ilpenen BHIHOCJIAMBOCTH — 3TO
1. MakcUMalbHOE HaMNpPsHKEHUE, IPU KOTOPOM 00pasell He pa3pymaeTcs mocie OECKOHEUHOTO
WX 33JIaHHOTO YKCIIa IUKIIOB HATPYKCHUS
2. HampsDKEHUE, COOTBETCTBYIONIEE MAKCHMAIILHON Harpys3ke, KOTopasi IpeIIIecTBYeT pa3py-
IICHUIO 00pa3ia
3. CBOMCTBO MaTepuaia CONPOTUBIATHCS IIACTHYECKOM nedopManuy Mpy BIaBIMBAHUH B €TO
MOBEPXHOCTh TBEPOTO Teja

Tewmbl ans pedepara

- Knaccudukanus MaTepuaioB © 0COOCHHOCTH WCCIICIOBAHMS Pa3IMYHBIX MaTepua-

JIOB.

- Hepaspymaroniye MeTopl KOHTPOJIS (BU3YaJIbHO-ONTUYECKUI, PEHTICHOBCKAs H
ramma-e()eKTOCKOMHS, yIbTPa3BYKOBasi Ne(EKTOCKONUS, KAMMUSIPHBIE METOIbI KOHTPOJIS,
MarHUTHBIE METO/Ibl HEPa3PYIIAIOLIEr0 KOHTPOJIS).



7 OueHo4YHbIe CpeCTBA JJIA POBeeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHOM aTTecTAlNM:

CTpyKTypHBIii
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3yabTaThl 00yUSHHS

OneHouHble CpeCTBA

IIK-2: ¢cnoco0HOCTHIO BLIOMPATH METOAbI HCCIIET0BAHMS,
pe3yJabTaThl U /1€J1aTh BbIBO/IbI

IUVIAHMPOBATH U MPOBOJAUTH HEOOXO0AMMBbIE IKCIIEPUMEHTHI, HHTEPNPETUPOBATH

3HaTh

KJIaCCI/I(l)I/IKaIII/IIO OCHOBHBIX METOJJ0B

HCCIIEA0BAHUN MaTEPHUAIIOB;

- OCHOBBI IIPOCBEUUBAIOIIEH U CKAHUPYIO-
LIEHN JJIEKTPOHHOM, 30HA0BOM, TYHHEIIb-
HOW M aTOMHO-CHUJIOBOM MUKPOCKOIMHU

Ilepeuens meopemuueckux 60nPocos K IKIaMeny:

1. Ontuueckas mukpockomnus. OCHOBHbIE MOHATHS — pa3peliaolas CIoCOOHOCTb,
IpeJel pa3pelieHus, TUPppakLinOHHbIN npesen. Y cTpoHCTBO ONTUYECKOI0 MUKPOCKOIIA.
2. MUuUKpOCKOIHUS KOMOMHAITMOHHOTO PACCESTHUSI CBETA — KOHCTPYKIHS, IPUMEHEHHE.
3. Mukpockornus ¢ HachimeHreM moMuHectieHn (STED) — KoHCTpyKIHsI, mpuMe-
HEHHUE.

4. KondokanabHas MUKPOCKONHUS — KOHCTPYKIIUS, IPUMEHEHHE.

5. II9M. OcHoBBI mnpocBeunBaOIIEN 3IE€KTPOHHON Mukpockonuu. KoHcTpykius
[IOM. ®opmupoBanue J1yya.

6. Bosmoxnaoctu u npumerenne [I9M. O0bekTh HecaenoBanus. JJocTonHcTBa 1 He-
noctatku Metona [I9M. O6nactu npumenenus [I9M.

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

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

9. (C3M. Ckanupymomasi TyHHelIbHasi MHUKPOCKOITUSI — yCTPOMCTBO, NMPUHIIMIIBI pa-
00TBI, IPUMEHEHHE.

10. C3M. ATOMHO-CHIIOBasi MUKPOCKOIIHS — YCTPOHCTBO, PUHIIHAITEI paOOTHI, IpUMe-
HEHHUE.

11. C3M. DnexTpocuiioBas MUKPOCKOIHS — YCTPOMCTBO, MPUHIUIBI paObOThL, MpUMe-
HEHHUE.

12. C3M. MarauTHO-CHIIOBasi MUKPOCKOIIHS — YCTPOUCTBO, MIPUHIUIIBI pabOTHI, TIPH-
MEHEHHUE.

YMmeTn

BI)I6paTB METOJA HMCCICOOBaHUA OJIA

Ilpakxmuueckue 3a0anua:




CtpyKTypHBII

JJIEMEHT [Tnanupyembie pe3ysbTaThl 00yICHUS Ol1ieHOYHbIE CPENCTBA
KOMIIETCHIIMHA
ompeJieJieHUsl  MapamMeTpoB  maTtepuanoB | Onucarb METOJUKY MPOBEICHUS UCCIICIOBAHUI:
MpU PEIICHUHM KOHKPETHON MPaKTHYECKOH |- HA ONTUYECKOM MHUKPOCKOIIE,;
3a/Ja4M; - Ha POM;
— MOJIEPHH3HMPOBATh METOIUKH Mojyde- |- Ha ACM,;
HUS WU OOpabOTKH IKCIIEPUMEHTAIbHBIX | - OIPECACICHUS OaJu1a 3epHa;
JIAHHBIX; - OIIpelIEeIeHNUsT NUCIIEPCHOCTH HEPIIUTA;
- BBIOMPATH U HCIIOIb30BATh METO/IbI U - ONPENICIICHNS KOJMYECTBA HEMETAINIMYECKUX BKIKOUYEHHU;
obopynoBaHue I aHaKu3a QU3NKO-Mexa- | - MK3MEPEHHUE TBEPAOCTH 110 Bukkepcy;
HUYECKUX CBOMCTB HOBBIX MAaT€pUAJIOB U - UBMEPEHME TBEPIOCTH 110 POKBEITY;
W3IEIUN U3 HUX; - U3BMEpPEHUE TBEPJOCTH IO bpuHeno;
- U3MEpPEHUE MUKPOTBEPIOCTH;
- OIIPEJICJICHUE YIApPHOM BSI3KOCTH METAJUIOB.
Bnaners - IPAKTU4YECKUMHU HAaBBIKAMU IIPOBEJICHUS | 3adanusn na pewienue 3a0ay u3z npogheccuonanbHoll 0o61acmu, KOMniaeKCHble 3a0a-

HKCIIEPUMEHTA C YY€TOM BBIOOpA OITH-
MaJIbHBIX METOJIMK ¥ 00OPYIOBAHHUS TSI
WCCIIETIOBaHHM, palliOHATBHOTO OMpeene-
HUS YCJIOBHH M JUAITa30Ha YKCIIEPUMEH-
TOB, 00pabOTKH, CUCTEMATH3AIMH U aHa-
JIU32a TIOJTyYEHHBIX Pe3yJIbTaTOB.

HuA:
Bri6pats MeTon u3MepeHust TBEpAOCTH:

- JUIsl MaTEpUaIOB HU3KOW TBEPIOCTH;

- JUIsl MaTEPUAJIOB CPEIHEN TBEPAOCTH;

- 11 MaT€PHUAJIOB BBICOKOW TBEPAOCTH;

- JUIsl MACCUBHBIX U3JIEIUN U CII0KHOM (OPMBI;

- JUIs TOHKUX 00pasIioB.

Br160p MeTona rccienoBaHus:

- IS OTIPENENICHUS pa3Mepa 3€pHa B KPYITHO3EPHUCTBIX MaTepuaiax;

- JUIsl OIIPENIENICHNs pa3Mepa 3€pHa B YIBTPAMEIKO3EPHUCTBIX MaTEpHalIax;
- JUUIS1 UCCIIEIOBAHUS TUCIIOKAIUOHHOU CTPYKTYPHI;

- JUI UCCIIEIOBAHUS MUKPOpeIbedha NOBEPXHOCTH.

OIIK-1 roroBH

OCThI0 MCII0JIB30BaTh (PyHIaMEHTAIbHbIE

001IeNHKEHEPHBbIEC 3HAHUS

3HaTh

MCTOOBI U3YUYCHUA (1)I/I3I/IKO-XI/IMI/IquKI/IX
IIpoONLECCCOB, (I)I/IBI/I‘-ICCKI/IX, XUMHNYCCKHX

Hepeueub meopemuidecCKux 60npocoé K IK3ameny:




CtpyKTypHBII
JJIEMEHT [Tnanupyemsble pe3yabTaThl 00yUeHHUs OneHouHble CpeCcTBA
KOMIIETEHIIUH

CBOMCTB U IKCILUTyaTaIlMOHHBIX XapakTepu- | 1. OCHOBBI ()M3MKU PEHTTCHOBCKOTO HM3Iy4cHHs. B3auMoJeHCTBHE PEHTTEHOBCKUX
CTUK MaTE€pHaJIOB, YCTPOUCTB, MPUOOPOB U | JIydeil C BEIICCTBOM.
H3JICIIMI Ha KX OCHOBE; 2. OCHOBHBIE METO/IBI PEHTTCHOCTPYKTYPHOTO aHATN3A.

3. Meronst PCA — Jlays, Koccensi.

4. Meroast PCA — meton BpaleHusl, opoIika.

5. OcHOBHBIE METO/IbI PEHTI€HOCIIEKTPAIbHOT0 aHanu3a. Oo1ee yCTpoicTBO Criek-
TPOMETPOB.

6. Meroabl peHTI€HOCIIEKPAIbHOTO aHAlIN3a — KAY€CTBEHHBIH, MOYKOINYECTBEH-
HBIN, KOJTUYCCTBCHHBIN.

7. CratudecKkue METOJIbI ONPECICHUS MEXaHUYECKUX CBOMCTB.

8. JluHaMuYecKue METOJbI ONPEICICHIS MEXaHUICCKIX CBOUCTB.

9. [ukiIMuYecKre METO/IbI ONPEACIICHUS] MEXaHHUYECKHX CBOWCTB.

10. Hepaspymiaromme MeTo 16 KOHTPOJIS.

YMmeTb - IPUMEHSATH NU(DpaKLINOHHbIE, CIEKTPO- | IIpakmuueckue 3adanus:
CKOIIMYECKHE, PE30HAHCHBIE U Apyrue Me- | Onucarb METOJUKY ITPOBEIEHUS UCCIIEIOBAHNI:
TOJbI IIPU UCCIIEAOBAHUU MAaTEPUATIOB; - "Ha [I1OM;
-Ha MPCA;
- Hepa3pyHIaoIIUX METOI0B KOHTPOJISI.
Bnanets - IPAaKTUYECKUMU HABBIKAMHU HCIIOJIb30BA- | 3a0anus Ha peuienue 3a0a4 u3 npogeccuonanvuoii odaacmu, KOMnaeKcHole 3a0a-
HUS DJIIEMEHTOB METOJ0B HUCCIIEI0OBaHUS HuA:

MaTepUajIoB U MPOLIECCOB HAa ApyTrux Auc- | BeiOpars MeTon uaMepeHus TBepAOCTH:

LUIUIMHAX, HA 3aHATUAX B AyAUTOPHM U Ha | - I MareprajloB HU3KOW TBEPIOCTH;

y4eOHOM MPaKTUKE; - 1711 MAaTEPHUAIIOB CPETHEN TBEPAOCTH;

- JUIsl MaTE€pPUAIIOB BBICOKON TBEPIOCTH;

- JUTSl MACCUBHBIX U3JEIHUNA U CII0KHOM (OPMBI;

- JUTsl TOHKUX 00pasIioB.

Br16op MeTona nccienoBanus:

- JUIsl ONPEJENIEHNs pa3Mepa 3epHa B KPYIHO3EPHUCTBIX Marepraliax;




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII N

[Tnanupyemsble pe3ynbTaThl 00yYeHHUS

O1neHOYHBIC CPEACTBA

- JUIsl OIIpENIENIEHNs pa3Mepa 3epHa B YIbTPaMEIKO3EpPHUCTBIX MaTepHaax;
- JUI UCCIIeIOBaHUS JUCIOKAMOHHON CTPYKTYpBI;
- JUIs UCCIIEIOBAHUSI MUKPOpenbeda MOBEPXHOCTH.




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

Ilpumepnaa cmpykmypa u cooepircanue nynKma:

[TpomexyTouHas aTTecTalus MO IUCHUIUIMHE «MeTobpl ucciael0BaHUsl MaTepUajIoB U
IIPOLIECCOBY BKJIIOYAET TEOPETUUYECKHE BOIPOCHI, MO3BOJISIOLINE OLIEHUTh YPOBEHb YCBOCHMS
00y4aromuMucs 3HaHUH, U MIPaKTUUYECKUE 3aJJaHus, BBIBIISIONINE CTeNeHb C(hOPMUPOBAHHO-
CTH YMEHUH U BIaJICHUH, TPOBOIUTCS B (hOpME IK3aMEeHa.

DK3aMeH 10 JaHHOW JAMCUHUIUIMHE MPOBOAUTCA B YCTHOM (pOopME MO 3K3aMEHAIIMOHHBIM
Ouieram, KaXXIbli U3 KOTOPBIX BKIIFOYAET 2 TEOPETUUECKUX BOMPOCa.

Ilokazamenu u Kpumepuu oUeHUBAHUA IK3AMEHA:

— Ha OLICHKY «OTJMYHO» (5 0aioB) — 00y4aromuics 1eMOHCTPUPYET BHICOKUI YPOBEHB
c(OPMHPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHUCTEMAaTHYECKOEe M TIIyOOKOE 3HaHHE
yueOHOro mMarepuaia, CBOOOJHO ONEpUpPYeT 3HAHHUSIMH, YMEHUSIMU, IPUMEHSET UX B CUTya-
[USX IIOBBLIMICHHON CIIOKHOCTH.

— Ha OILICHKY «Xopouo» (4 6anna) — oOyJaromuics JeMOHCTPUPYET CPEAHHUI YPOBEHb
c(hOpMHUPOBAHHOCTH KOMITETCHITHI: OCHOBHBIC 3HAHUS, YMCHHS OCBOCHBI, HO JIOITyCKAIOTCS HEe-
3HAYUTENbHbIE OMUOKU, HETOYHOCTH.

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

— Ha OLICHKY «HEeY/10BJIETBOPUTEIbHO» (2 6aina) — 00ydarouuiicss IeMOHCTPUPYET 3HA-
HUs He 6osee 20% TeopeTHIecKoro Marepuana, J0MyCcKaeT CylIeCTBEHHBIE OINOKHU, HE MOXKET
MOKAa3aTh UHTEIUICKTya IbHbIe HABBIKU PELICHH MPOCTHIX 3a/1ad.

— Ha OLICHKY «HEeYIO0BJIETBOPUTEJbHO» (1 Oamr) — oOyJaronuiicss He MOXKET MOKa3aTh
3HaHMS HAa YPOBHE BOCIPOU3BEIEHUS U 00bSICHEHUsI HHPOPMAIIUH, HE MOKET MOKa3aTh UHTEI-
JICKTyaJIbHBIC HABBIKK PEIICHUS MPOCTHIX 3a/1a4.

8 YuedHO-MeTOoANYECKOE U HH(POPMAIHOHHOE 00ecTieYeHre TN CIUTIIHHbI
a) OcHoBHas HUTEpaTypa:

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. — (YruBepcutetsl Poccun). — ISBN 978-5-534-05475-0. —
Tekcr : anexrponnslii // DBC IOpaiit [caiit]. — URL: https://biblio-online.ru/bcode/439014
(mata oopamenus: 25.09.2020).

2. Ao6pamos, H.H. Merons! u cpeacTBa uaMepeHui, ucnsltanuii u Koutposst. CoBpe-
MEHHBIE METO/Ibl HCCIIEI0BAaHNN (PYHKIIMOHAIBHBIX MaTepuaios : yueOHoe nocobue / H.H. A0-
pamos, B.A. benos, E.U. I'epuman ; nox penakuueit C.J1. Kanomkuna. — Mocksa : MUCHC,
2011. — 160 c. — TekcT : AMEKTPOHHBIN // DIEKTPOHHO-OMOIMOTEeYHAsT cucTeMa «JIaHb :
[caiiT]. — URL.: https://e.lanbook.com/reader/book/47412/#1 (nata obpamienus: 25.09.2020).
— PexxuM poctymna: 11 aBTOpuU3. MOJIb30BaTENEH.

0) lononHuTeNbHAS IUTEpATYpa:

1. MexaHnuecKue CBOICTBAa METAJIIOB : CTATUYECKHE UCTIBITAHUA : yueOHOe ocodue
/ B.C. 3onotopesckuit, B.K. [ToptHoii, A.H. Cononun, A.C. IIpocBupsikoB. — Mocksa : MU-
CHUC, 2013. — 116 c.— TekcT : 3meKTpOHHBIN // DIEKTPOHHO-OMOIMOTEUHAsT CHUCTEMa
«Jlanpy : [caiit]. — URL: https://e.lanbook.com/book/117123 (nata obparmenus: 25.09.2020).

— Pexum nocryna: s aBTOpu3. MOJIb30BaTENCH.



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. benomsitiieB. — MockBa : MUCUC, [6. r.]. — Yacts 1 : TBepmocts Ilpounocts . [1na-
ctuyHOCTh — 2007. — 140 ¢. — TeKcT : 2JIeKTPOHHBIH // DNEKTPOHHO-OMOINOTEYHAS CHCTEMA
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/117085 (mata oopamenwus: 25.09.2020).
— PexxuM poctyna: i aBTOpuU3. MOJIb30BaTENCH.

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 : ameKTpoHHBIH // Dnek-
TPOHHO-OMOMMoTeuHas cucrema «Jlaupy : [caiit]. — URL: https://e.lanbook.com/book/1831
(mara oopamenusi: 25.09.2020). — Pesxum moctyna: Juist aBTOpU3. MOJIb30BATEICH.

4, by6muk, B.T. MeTonbl ucClieIOBaHUS MaT€pUaIOB M CTPYKTYpP B DJEKTPOHHUKE.
PentrenoBckas nudpakiroHHas MUKpocKonus : yaeOHoe mocodue / B.T. Byonuk, A.M. Muib-
Bujickuii. — MockBa : MUCHUC, 2006. — 93 ¢. — TekcT : 31eKTpOHHBIH // DIEKTPOHHO-O0HO-
nauoTteuHas cucrema «Jlanby @ [caiit]. — https://e.lanbook.com/reader/book/117093/#1 (nata
obparenus: 25.09.2020). — Pexxum gocTyma: Ui aBTOPHU3. MOJIH30BATEIICH.

5. Yymunuen, A.M. TexHuka U TEXHOJOTHs HEPA3PYIIAIOIIUX METOAOB KOHTPOJIS Jie-

Tajei TOPHBIX MAIIMH U 000pyAoBaHuA : yueOHoe mocooue / A.M. UymnueB. — 2-e u3a. —
Mocksa : ['opuas kuaura, 2003. — 378 c. — ISBN 5-7418-0064-5. — TekcT : anekTpoHHbI#t //
DNeKTPOHHO-ONOIMOTeYHAs cucremMa «JIanby» : [caiiT]. — URL.:

https://e.lanbook.com/book/3470 (nata obpamenus: 25.09.2020). — Pexum pocrymna: s aB-
TOPU3. N10JIb30BATENEH.

7. MuponosB B. JI. OCHOBBI CKaHUPYIOIIEH 30HI0BOM MUKPOCKOIHUH. Y4eOHOE TI0CO-
Oue JUIsl CTYIEHTOB CTaplIMX KypcOB BbICIIMX y4ueOHbIX 3aBefeHuil. PAH. MHctutyT Qusuku
MHUKPOCTPYKTYP. Hrxunii Hogropon, 2004. — 114 c.
http://window.edu.ru/resource/535/73535/files/mironov_book.pdf (mata oOparlneHus:
25.09.2020).

B) Meroanueckue yka3zaHus:

1. WMsyuenue ycTpoiCTBa M HPUHLUIOB PabOTHI PaCTPOBOTO 3JIEKTPOHHOI'O MHUKPO-
ckona: Meton. ykas. / H.B. Konnesa, FO.1O. Edhumona, M.A. [Tonskosa, M.I1. bapbinHukos.
Marnuroropck, 2011. 6 c.

2. CkanHupyromiasi 30H10Basi MUKpockomnus: laboparopHsiii mpaktukyMm / F0.YO. E¢u-
MoBa, M.A. [lonsakosa, A.E. I'ynun. Marauroropcek: M3n-Bo Maruutoropck. roc. TexH. yH-Ta
nm. I'.'11. Hocosa, 2017. 41 c.

3. MH3ydenume ycTpolcTBa W MPUHIMIIOB PabOTHI CTEPEOMHUKPOCKOIA: METOJ. YKa3. /
O.A. Huxurenko, 0.}O. E¢umona, H.B. Konuea. Marauroropck: M3n-Bo Marautoropck.
roc. TexH. yu-ta um. I'.1. Hocosa, 2013. 10 c.

4. KonnuecTBeHHBIN aHATIN3 JI0JIU BSI3KOM cocTaBisoNIeH n3noma: Metol. ykas. / O.A.
Huxurenko, H0.10. Edpumosa, H.B. Konmiea. Marnurtoropck: M3a-Bo Marautoropck. roc.
TexH. yH-Ta uM. [.11. Hocosa, 2013. 6 c.

5.  MukpopeHTreHocnekTpaibHbIil aHanu3: Mmetoa. yka3. / FO.1O. E¢umosa, 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. Unpuna, M.II. bapeiaukos, 10.10. Edu-
MoBa. Marauroropck: M3n-so Marauroropcek. roc. Texs. yu-ta uM. I'.11. Hocosa, 2011. 8 c.

7. OmnpeneneHure KOJIMUYECTBEHHBIX XapaKTEPUCTUK MUKPOCTPYKTYPHI C IIOMOIIbIO KOM-
NBIOTEPHOM CHCTeMbI aHann3a u3oOpakenui Thixomet PRO: nabopaTopHblii MpakTUKYM. /
O.A. Huxkutenko, }0.}O. Epumona, H.B. Komniea. Marauroropck: M3a-Bo Marautoropcek.
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 MEXaHUYECKUX CBOICTB MeTaJlla U MOCTPOEHUE KPUBBIX YIPOUHEHUS
M0 TMarpaMMe pacTshKeHUs: MeTol. yka3. / B.r. [loporobun. Maruutoropck: M3a-Bo Marau-
TOTOPCK. Toc. TeXH. yH-Ta uM. ['.1. 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. HcuplTaHue Ha yIapHYIO BA3KOCTh: MeTO. yka3. / B.I'. Mycraduna. Marauutroropck:
N3n-Bo Marnuroropck. roc. TexH. yH-ta uM. .. Hocoa, 2009. 15 c.

11. OmnpeneneHue KOIMUYECTBEHHBIX XapaKTEPUCTUK MUKPOCTPYKTYPBI € TIOMOILBIO KOM-
IBIOTEPHOM CHCTEMBI aHanm3a u3o0pakenuit Thixomet PRO: mabopartopHbiii mpakTHKyM. /
O.A. Hukurenxko, }0.}O. Epumona, H.B. Komniea. Marauroropck: M3n-Bo MarHutoropcek.
roc. TexH. yu-ta um. ['.11. Hocosa, 2015. 29 c.

r) IlporpamMmmHoe obecriedenue u MHTEpHET-pECypChI:

Haumenosanue 110 Ne norosopa Cpoxk neicTBUS TUIEH3UH

MS Windows 7 J-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

FAR Manager CBOOOHO O6eccpouHo
pacmnpocTpaHsieMoe

7Zip CBo06oHO O6eccpouHo
pacrnpocTpaHsieMoe

bubnunoreka oTkpbIThIX pecypcoB Murepuer URL: http://www.iglib.ru/;

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

Poccuiickas HarmonansHas oubaunorexka URL: http://www.nlr.ru/;

TocynapcTBeHHas nyOauyHasg Hay4yHo-TexHuMueckas Oumbmmorexka Poccum URL:
http://www.gpntb.ru/;

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

Vbooks.ru - 6ubimoreka onaitn vbooks.ru URL: http://www.vbooks.ru/;
Lib.students.ru - Crynenyeckas 6ubauoreka lib.students.ru URL: http://www.lib.stu-
dents.ru;

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

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

Bykunucr (ITouckoBas cucrema "bykunuct" npenHazHayeHa AJs MOMCKA KHUT U JIpY-
TUX AJEKTPOHHBIX TEKCTOB, UMEIOIUXCsl B cBoOOoAHOM jaoctyrne B MutepHer) URL:
http://bukinist.agava.ru/;

bubnnorexka Poccuiickoro I'ocymapcTteennoro I'ymanurapHoro yvausepcurera URL:
http://liber.rsuh.ru/;

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

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

HanmonansHas nHGOpMaMOHHO-aHATUTHYECKAs cucTeMa —Poccuiickuii MHAECKC HayY-
noro rutuposanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.

[TouckoBast  cucrema  Axagemuss  Google (Google Scholar). -  URL:
https://scholar.google.ru/.

HNudopmannonnas cuctema — EquHoe OKHO ocTyna K HGOPMAaIlMOHHBIM pecypcam. —
URL.: http://window.edu.ru/.

®denepallbHOE TOCYAapCTBEHHOE OIOKETHOE yupexaeHue «DeaepanbHbIi HHCTUTYT
MIPOMBIIIIJICHHON COOCTBEHHOCTHY. — Peskum moctyma: http://wwwl.fips.ru/.



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.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/

9 MaTtepuajibHO-TEXHHYECKOE o0ecnevyeHne JUCUUIIMHBI

MaTepI/IaJ'IBHO-TCXHI/I‘leCKOC obecreyeHne JUCHUITIIMHBI BKIIFOYACT:

Tun u Ha3BaHue ayuTO-
puu

OcHarieHue ayiuTopuu

VYyeOHnast ayautopus s
MPOBEJICHUS 3aHATUHN JIEK-
IIUOHHOTO THIIA

MynbTUMeIuiHBIE CPEICTBAa XPaHEHHS, MepeJaddl U Mpea-
CTaBleHHs yueOHOH nH(popMauu

VYuebHast ayauTopHus s
HpOBe/ieHUsT  J1aboparop-
HBIX PaboT: JabopaTopus
ONTHYECKON MUKPOCKOITHH

JIaGopaTopHble yCTaHOBKH, M3MEpPHUTEIbHBIC NMPHOOPHI IS
BBINOJIHEHUS JTA0OPaTOPHBIX PadOT:

- AHanmu3atop crepeon300pakeHU TMOBEPXHOCTH TBEPIBIX
Tel Ha 6ase crepeomukpockomna Meiji Techno RZ-B;

- AHanm3aTop MUKPOCTPYKTYPBI TBEPABIX TEJ Ha 0a3e MeTal-
JYyPrayeckoro MHBEPTHPOBAHHOTO MHUKpOcKoma Zeiss AXio
Observer 3;

- Cucrema 06paboTku u300paxkenmuii Ha 6aze [1O «Thixomet
PRO».

VYuebHast ayauTopHus s
HpOBe/ieHUsT  J1aboparop-
HBIX PaboT: JrabopaTopus
MEXaHUUYECKUX MCIBITAHHI

JIaGopaTopHbI€ yCTaHOBKH, M3MEPHUTEIbHBIE MPHOOPHI IS
BBITIOJTHEHUS J1a0OPaTOPHBIX padoT:

- Muxkpotsepaomep BuehlerMicromet 5103 Buehler;

- Yuusepcaibnbiii TBepaomep M4C075G3 EmcoTest;

- HanonbHast ynuBepcanbHas ucnplTaTelbHasl IBYXKOJIOHHAS
mamiaa AG IC-300 kN Shimadzu Corp;

- HamonpHas yHuBepcaiibHas UCTIbITATENbHAS IBYXKOJIOHHAS
mamiaa AG IC-50 KN Shimadzu Corp;

- Bugeoskcrenzomerp TRWiew XShimadzu Corp;

- Konep masitaukoBsiii MK 300 OO0 « UMITYJIBC».

VYyeOHass ayautopust ais
npoBeseHust  J1aboparop-
HBIX paboT: maboparopus
CKaHUPYIOLEH DIIEKTPOH-
HON MUKPOCKOIIUHU

JlabopaTopHble YCTaHOBKH, U3MEPUTENbHbIE MPHOOPHI IS
BBINOJIHEHUS 1TaOOpaTOPHBIX PadoT:

- Mukpockon ckaHupyoomuid snekrponssiii JEOL JSM —
6490LV;

- Kamepa nutro3oBasi ¢ CUCTEMOM YIPABICHUS LUTO30M IS
pacTpoBOro 31eKTpoHHOro Mukpockona MP 6490 LV;

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

VYuyebHast ayauTopus A
MPOBEACHUS  J1abopaTop-
HBIX paboT: saboparopus
bu3nYECKOro MoIeIpOBa-
HUS nepopMarmoOHHBIX
IPOLIECCOB

JIabopaTopHbIC YCTAaHOBKH, H3MEPUTEIbHBIE MPHOOPHI IS
BBITIOJTHEHUS JTAOOPATOPHBIX PaboT:
- UccnenoBarensckuii komruiekce Gleeble 3500.

VYuyebHast ayauTopus A
npoBeneHuss  jaboparop-
HBIX paboT: saboparopus
30H/I0BOM MUKPOCKOTINU

JlabopaTopHble YCTaHOBKH, U3MEPHUTENbHbIE MPHOOPHI s
BBITIOJTHEHUS JTaOOPaTOPHBIX paboT:
- Cxanupyromuit 30810BbIH Mukpockon NanoEducator I1.

YyeOHass ayautopust Ais
TPYNIOBBIX W HMHAUBUIY-
aJIbHBIX KOHCYJIbTALIUM, Te-
KYILIETO KOHTPOJS U TIpO-
MEKYTOYHOMN aTTECTall1

[lepconanbuble KommbloTepsl ¢ maketoM MS Office, BbIXO-
oM B IHTepHET U ¢ AOCTYIIOM B 3JIEKTPOHHYIO HH(pOpMaIu-
OHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA




ITomemienue aJisi caMmoOCTO-
ATEIILHON PabOThI

[lepconanbubie KommbloTepsbl ¢ maketom MS Office, BbIxO-
noM B VIHTEpHET 1 ¢ TOCTYIIOM B JIEKTPOHHYIO HH(pOpMaIH-
OHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA.

[Tomemenune i XpaHeHUsI
U po(UIAKTHYECKOTO 00-
CITy)KHBaHUS y4eOHOTO
000pyTI0BaHUs

kadsl, cremnaxu A XpaHEHHs] UHCTPYMEHTOB ISl pe-
MOHTA JIaOOPaTOPHOTO 00OPYIOBAHUS




