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1. Heaun, 3a7aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

[enpro ocBoeHus qucuuInHel «IIpakTHKYM 110 CBETOBOM M 3J1eKTPOHHON MHKPOCKOIUH
ABJIAETCS!

— (popMupoBaHUe 3HAHUI O COBPEMEHHBIX ONTHYECKUX M IJIEKTPOHHO-MHUKPOCKOMHYECKUX
METOJaX CTPYKTYPHOI'O aHAJIM3a MAaTEPHAIIOB ISl PELICHHUS MATEPUAJIOBEAUYECKUX 3a1a4

— TIOATOTOBKA CTYJICHTOB K JEATEIBHOCTH B COOTBETCTBUHM C KBATH()UKALMOHHOM

XapaKTepUCTUKON OakajaBpa IO HAaIPaBJIEHUIO, B TOM 4Kcie (OPMUPOBAHUE YMEHUH MPOU3BOJUTH
Ka4eCTBEHHBIC M KOJIMYECTBEHHBIC OLIEHKU CTPYKTYPHBIX M (Da30BBIX MpEBpAIICHU B MeTaiax U
CIUIaBaX METOJAMH ONTHYECKOH M 2JIEKTPOHHOU MUKDPOCKOIIHMH

3amauu JUCHUILINHGL:
— OCBOGHHME METOAMK ONTHYECKONM M 3JIEKTPOHHOW MHUKPOCKOIIMM UM OCHOB aHalIHM3a
SKCTICPUMEHTAIBHBIX JTAHHBIX, MIOJYUYEHHBIX METOJaMHU ONITHYECKOW M 3JICKTPOHHOW MUKPOCKOITHH.

Ob6yuenne no nucruruiiHe «[IpakTHKYM 1Mo CBeTOBOW M 3JIeKTPOHHOW MHKPOCKOMUM
HaIrpaBJIeHO HAa (OPMHUPOBAHUE Y OOYUAIOIINXCS CIEAYIONINX KOMITETEHIIUNA:

NuaukaTopsbl J0CTHXKEHUS
KOMIIeTeHINH
HIIK-1.1 3HaeT: 1ienu u 3agaun

Koa u HanMeHoBaHue KOMIIeTeHIIM A

[IK-1 CnocoOeH BBITOJHATh KOMILUIEKCHEIE

UCCIICIOBAHMSI U UCTIBITAHUSI MaTEPHAJIOB
(u3nenwmii), 00OpabaThIBaTh, aHAIM3UPOBATH U
NPECTABIIATh PE3yJIbTAThI

IPOBOJIUMBIX UCCIICAOBAHUI, METOIBI
IPOBEICHUS SKCIIEPUMEHTOB U HAOJIIOICHHIA,
000011eHNS 1 00pabOTKH HHPOPMAITUH;

NIIK-1.2 Ymeer: npoBOAUTH
HAOJII0/IEHUS. U U3MEPEHUS, COCTABIIATh
OTYETHI 110 Pe3yJIbTaTaM MPOBEACHHBIX
JKCIIEPUMEHTOB, 00padaThIBaTh U
NPEeACTaBIATh MOJYyYSHHbIE PE3YIbTaThI;

NIIK-1.3 ImeeT HaBbIKU POBEACHUS
u3MepeHuil 1 HaOIro1eHn, 00paboTKU
pE3yJIbTaTOB, COCTABIIEHUS OTYETOB U
MIpeICTaBICHMS TOTYYEHHbBIX JaHHBIX

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POTrPaMMbl

Te ucumnuuaa OTHOCHTCS K 0OS3aTENbHOM 4acTh, (OPMUPYEMOM y4YaCTHHKAMM
o0pa3oBaTenbHbIX OTHOIIEHUHN O0510Ka b1 «lucuummuHel (MOIYTN ).

Jucnunimza 6a3upyeTcs Ha CIeIyIOINX, MPONIEHHBIX AUCIUIUIHHAX:

- «Teopus cTpoeHUs] MaTEPUATIOBY ;

- «[IpakTHKyM MO BU3yaJIn3aluu CTPYKTYPBI»;

HucunnimHa «IIpakTHKYyM 1O CBeTOBOW M 3JIEKTPOHHOII MHUKPOCKONMM» JIOTUYECKHU
CBsI3aHA C TOCTEAYIOUUMH JUCHUTUTHHAMU: «J{ndpakimoHHbBIE METOABl U3YUYCHUS MaTEpHUaOBy,
«Metannmuyeckre MaTepuaiby».

3. CtpykTypa u cojaepkaHue TUCUUIINHBI

OO61ast TpyA0eMKOCTh TUCHHUIUIMHBI cocTaBisieT 4 3aueTHbIX(e) enuHul(bl) (144 yacos).
Nzyuaercs Ha 3,4 cemecTpax oOyueHus. Dopma mpoMeKyTOUYHOW aTTECTAINH -3a9€T.



3.1 Buabl yueOHoii padoThI U TPY/10€MKOCTH

3.1.1.0unas popma oOydeHuUs

Ne . KoaunuectBo | 3 cemecTp
Bup yuedHoii paboTbl
n/n 4acoB
1 | AyauTopHble 3aHATHS o4 24
B ToMm uucie:
1.1 | Jlexkiuu 36 36
1.2 | CemuHapcKue/IPaKTHUECKUE 3aHATUS 18 18
1.3 | JJaGoparopHbie 3aHATUS
2 | CamocTosiTesibHasi padoTa o4 24
B ToMm uucie:
2.1 | IToaroToBka u 3amura Ja00paTOPHBIX
pabor
2.2 | CaMOCTOSITENIbHOE U3YUYECHHE 54 54
3 | IlpomexkyTouHAasi aTTecTANMS
3advet/nud.3adueT/7K3aMeH 3a4er
Htoro 108 108

3.2 TemaTnuyeckuii mIaH M3y4YeHHs TUCHUTIHHBI

Tematuueckuii TIaH pa3MeniéH B mpuiiokeHuu 1 k pabodeit mporpamme.

3.3 CoaepxaHue THCHUNIHHDI

(H3yuaemcs na ceMuHapckux 3aHamusx).

Tema 1. Beenenne. CpaBHUTEIbHASI XaPAKTEPUCTUKA IPSIMBIX METOIOB U3Yy4EHHUS
CTPYKTYpbl MaTepHalioB

Tema 2. CBeTOBasi MUKPOCKONUS.

CBeToBbIe MUKPOCKOIIBI ¥ X BUBL. McTOopus mukpockona. [IpsMble, HHBEpTUPOBaHHBIE,
NOPTAaTUBHBIE MUKPOCKOIIBI. OCHOBHBIE YaCTH MUKPOCKOTIA. Y CTPOMCTBO ONTUYECKUX
MUKpockornoB . OcBeTurenbHas yacTb. Busyanusupyromas yacts. BocriponsBosiias yacTh.
VYeTpolcTBO MUKPOCKOTA: MEXaHUUECKasl, ONTHYECKas, dJieKTpuueckas yactu. Knaccuduxamms
00BEKTHUBOB. YBEJIWYEHHUE U pa3pelieHue ONTHYECKOro MUKpockomna. @opMUpOBaHUE KOHTpACTa B
ONTUYECKOM MeTaJIorpauueckoM MUKpPOCKoIe. XpomaTruyeckas u cepuueckas abepparius.
Meroz cBETJIOrO O B OTPaXEHHOM cBeTe. MeTon kocoro ocsenienus. Meron TeMHOro 0.
[Tonsspu3anmonHas MUKpockonus. OnTudeckasi MUKPOCKOIHS: BO3MOKHOCTH U OTPaHUUYEHUS
METOoA.

Tema 3. PacTpoBast 371eKTPOHHAasi MUKPOCKOIHSA

WcTopus 351eKTpOHHO-ONITHYECKOW MUKPOCKONHHU U co3aanus POM. [Tpunuun paboTsl u
KOHCTpYKIMst POM. B3auMoielicTBrE 3J1€KTPOHHOIO MMy4YKa ¢ BEIIECTBOM. J|eTEKTOphI YacTuIl U
u3ydeHui u pexumbl pabotel POM. Ocobennoct koHTpacta B POM u KOHCTpyKLMs pacTpoBOIro
AIIEKTPOHHOT0 MUKpockorna. Kinaccuduxaius pacTpoBbIX 3JIEKTPOHHBIX MUKPOCKOIIOB U
TpeOoBaHuUs K 00beKTaM HccieoBanus. Mecto POM B MUKPOCKOITMYECKUX METOJaX U3yUeHHS



CTpYKTYpbl MatepuanoB. Knaccudukauus POM. Hcnonb3oBanne POM B MatepuanoBeaeHUN.
Pemienue 3agau matepuanoBenenust MmetooM POM u unreprnperaiust koutpacta. JlokaabHbIi
xuMHu4ecknit ananm3. @paxrorpadus. 3ydenue mopomkos.

Tema 4. IlpocBeynBaromas 3JJeKTPOHHASI MUKPOCKONUS

[TpocBeunBaromuii 3MeKTPOHHBIH MUKpOCKOII(II9M) 1 MeTOaBI 2JIEKTPOHHO-
MUKPOCKOIIMYECKOTr0 HccieqoBaHuss. KOHCTpYKIUS 371€KTPOHHOTO MMPOCBEYMBAIOIIETO MUKPOCKONA
U IIPUHIUIIEL ero paboTsl. Ontudeckas cxema [I9M. Yeenuuenue u pazpemenue [I9M. Mertomabt
AJIEKTPOHHO-MUKPOCKOIINYECKOTO Hcciae1oBaHus. KOHTpacT Ha 3JIeKTPOHHO-MUKPOCKOIIUYECKOM
n300pakeHnn ToHKOH (onbru. Konrpact Ha qucnokanuu. KoHTpacT Ha pa3opueHTHPOBAHHBIX
AYEUCTBIX CTPYKTYypax. TONIMHHBIE SKCTUHKIIMOHHBIE KOHTYPbI

Tema 5. 3aka0ueHne. CTpaTeFI/IH KOMIIJICKCHBIX I/ICCJ'IGI[OBaHI/Iﬁ MaTCpHaIOB.

3.4  TemaTuka CeMHMHAPCKUX/NMPAKTUYECKUX 3aHATHI

3.4.1.CeMmuHapcKue 3aHATHS /MpaKkTHYecKue padoTsl (18 yaca)

1. Ilpakmuueckasa paboma 1. 3yuenue xapakrepa sIMOK TPaBJICHUS Ha TUCIOKAIMX.
Omnpenenenne IIOTHOCTU AUCIOKAIUH 1O SIMKaM TPaBJICHUS

2. [lpaxmuueckas paboma 2. Koau4ecTBEHHBIN MeTaIIOrpadUueCKUi aHAIN3.
Omnpenenenue pa3Mepa 3epHa 4acThb

3. Ilpakmuueckas paboma 3. Metamiorpadpuueckoe u3yueHue XxapakTepa BblACICHUN
BTOPOH (ha3bl MPH pacmajie MePECHIIEHHOT0 TBEPIOr0 pacTBOpa

4. I[Ipakmuueckas paboma 4. VI3ydyeHue CTpyKTYpbl KEpaMUK, MOJTYYEHHBIX CIIEKaHUEM
MOPOIIKOB, MeTogoM POM

S .Ilpakxmuueckas paboma 5. @pakrorpadudeckuil ananu3 criasa B-1469 meronom POM

6. I[Ipakmuueckas paboma 6. 3yueHne KOHTpacTa Ha NEKTPOHHO-MUKPOCKOTUYECKOM
n300paxeHny ToHKoH (onbru. KoHTpacT Ha AucIOKaIiy.

7. I[lpaxmuueckas paboma 1. OueHKa CTPYKTYpHBIX 0COOCHHOCTEH OO0JIBIIECYTIOBBIX TPAHHUIL
3€epeH M0 XapaKTepy 3epHOTPaHNYHBIX BBIICTICHUH B CIIJIaBe HA OCHOBE MOJINO/IeHA

8. Ilpakxmuueckas paboma 8. VI3yueHue NUCIOKALMOHHBIX CTEHOK U CETOK, 00pa3yromux
MaJIOyTJI0BbI€ IpaHuIlbl, MeTogoM [1OM

9. Ilpakmuueckasn paboma 9. CpaBHUTEIbHOE U3y4YE€HHE CTPYKTYPHBIX OCOOCHHOCTEH
NepJInTa ¥ MapTEHCUTA METOIaMH CBETOBOU M 3JIEKTPOHHOW MUKPOCKOTIHU

3.5 TemaTnka KypcoBBIX NPOEKTOB (KYpPCOBBIX pador)
KypcoBble paboThl 10 1aHHOW AUCIUIUIMHE HE TPETyCMOTPEHHBI.



4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIHOHHOE O0ecIieYeHne

4.1  OcHoBHasi IuTEpaTypa

1. Dwusuueckoe marepuaioBe/neHHe: YUeOHUK A By30B/ mox obmieit pemakiueit b.A.Kammna. — M.: HUAY
MU®U, 2012, Tom 1 Pusnka TBepmoro Tena — 764 c.

2. MeramioBenenue, TepMooOpaboTka M peHtreHorpadus: YdeOHuk s By3oB.HoBukoB W.N.,Ctporanor
I'.b., HoBukos A.N.- M.: MUCuC,1994,-480 c.

3. Penrrenorpaduueckuii u anekTpoHHo-onTHyeckuii aHanu3. ['openuk C.C., Cxakos F0.A., Pacropryes JI.H.:
Yue6.nocobue 11 By30B. — 4-¢ u3a. Hom. u nepepad. — M.: MUCuC, 2002. — 360 c.
4. KammucrepV., PerBuu [I. MarepuanoBeneHue: OT TEXHOJOTMM K NPUMEHEHHIO (METalbl, KepamHKa,

nonumepsl)/Ilep. ¢ aarn. [ox pen. Mankuna A. 5. — CI16. Hayarbie ocHoBEI 1 TexHOMoruu. 2011. — 896¢

5. Vmpsamna W.IO., Ckakoa T.IO. ATOMHO-KpHUCTAJUTMYECKOE CTPOCHHE MAaTEepHaloB: YUeOHOEe IMOCOoOHe.-
M.:MI'I1V, 2004. - 56 c.

6. T.}O.CkakoBa, E.B.Jlykesnenko, C.B.SkytmHa CrtpoeHue MaTepuaioB 4.l ATOMHO-KpUCTaITUYECKOE
CTpoeHHe MaTepuanoB. Y4uebHoe mocobue.-M. «Hayunas kaura», 2019, 89c.

7. T.IO.CkakoBa,J1.A KypbatoBa, A.KO.Omapor MeToapl  CTPYKTYPHOTO  aHAJM3a  MaTepPHAasIOB.-
[IpocBeunBaromas AIEKTPOHHAS MUKPOCKOTHA. Y4deOHoe nocobue.- M. «Hayunast kauray, 2019, 56¢.

©o

Jluemmn B.I'. Meramnorpadus : Yueb. ns metammypr. Crnen. By3os / b. I'. JIuemun,. — 3-e u3f.,

nepepad. u gon. — M. : Metanyprus, 1990. — 333c.

9. .HosuxkoB N.U. (1994) MetamioBenenue, TepMooOpaboTka u peHTreHorpadus, M3aarenbcTBo:
MHUCHUC1994,..

10. TOCT 5639-82. Ctanu u cruiaBbl. MeTOIbI BBISIBIICHHS M OTIPE/ICIICHUS] BETMUMHBI 3epHA

11. TOCT 21073.0-75. Metamnsl uBeTHble. OnipeenieHue Benuunnbl 3epHa. Oomue TpedoBaHus

12.TOCT 21073.1-75. Metamnsl uBeTHble. OnpeiesieHne BeTUINHBI 36pHA METOJ0M CPaBHEHHUS CO
LIKaJIOM.

13.TOCT 21073.2-75. Metannsl uBeTHble. OnpeieNieHne BETUINHBI 36pHAa METO0M IOJCUeTa 3epeH

14. TOCT 21073.3-75. Metamisl uBeTHble. Onipe/iesieHue BeIMYUHBI 3€pHA METO0OM TOoIcueTa

IIEPECEUCHU 3EpPEH.

4.2  JlonoJHUTeJbHAS JUTEpaTypa

1.¥reBckuii JI.M. ludpakurionHas 31eKTpOHHAsE MUKPOCKOIIHS B METaJNIOBeIeHnH. MOCKBa,
«Metammyprus». 1973. 583c.
2. Apucosa B.H., Meroas! nccnenoanusi, Knoyn C. DnekTpoHOrpamMmel U X
unTepnperanus. Ilep. ¢ anrn.- M.:Mup, 1971. — 256c¢.
4. Jlaxtun FO.M., JleontbeBa B.II. MarepuanoBenenue: Y4yeOHUK s BBICIINX
TEXHUYECKHUX YUCOHBIX 3aBeJICHUI.-3-¢ u3]l., lepepad. u joir.- M.:MammuHoctpoenue, 1990.-528 c:

ni.



5. Vabsauna NLIO., CkakoBa T.}O. ATOMHO-KpPHUCTaUINUECKOE CTPOSHUE MATEPUATIOB:
Vuebnoe nmocodue.-M.:MI'1Y, 2004. - 56 c.
6. HoBuxo N.U., Po3un K.M. Kpucramiorpadus u aedeKTbl KpUCTAUTMUECKONU PEIICTKH. -

M.:Metamnyprus, 1990.- 390 c.

4.3  DjekTpoHHBbIe 00pa3oBaTelbHbIE Pecypchl
DNeKTpOHHBIE 00pa30BaTENbHBIC PECYPCHI HE TIPETYCMOTPEHBI.

44  JIMueH3MOHHOE WU CcBOOOHO  pacmpocTpaHseMoe NMporpaMMHoe
o0ecreuenue

Ne HaumenoBanue | Pazpadorumnk I1O | JocTynmHocTh Ccbliika Ha Enunblii peectp
(mpaBoo0dJagaTen | (IMUEH3UOHHOE, | POCCHIICKHX MPOTrPaMM /I
b) cB00OHO 9BM u B/l (npn Haam4uumn)
pacnpocTpaHsieM
oe)
1. MoitOduc OO0 "HOBBIE JIuueH3MOHHOE https://reestr.digital.gov.ru/ree
OBJIAYUHBIE str/301558/?sphrase_id=9433
TEXHOJIOI'M" 75

45 CoBpemennbie npodeccnoHalbHble 0a3bl JAaHHBIX U UHPOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMBI

Ccbuika Ha
Ne HanmeHnoBanue JocTynmHocrb

pecypc

NudopmannoHHo-cipaBoYHbIE CHCTEMbI

1. | UadopmarmonHsie pecypest Cetu

http:// www.consultant.ru
Koncynbrantlliroc P flocrymo
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMBbI
Jlanpb https://e.lanbook.c JlocTymHa B ceTH
1. om/ WntepHer 6e3
OTpaHUYCHUHN
IPR Books https://www.iprbo JlocTyIHa B ceTH
2. okshop.ru/ Unrepuer 6e3
OTpaHUYCHUHN
IIpodeccuonanbHbie 0a3bl JaHHBIX
baza nanubix Hay4yHOU http://www.elibrary.ru JloctymnHo
1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)
2. | WebofScienceCoreCollection — http://webofscience.com JlocTymHO



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

MoJIMTEMaTHIeCcKast peepaTuBHO-
oubmorpaduaeckas
MHAYKOMETPHYECKast
(bubmmomeTpuueckas) 60a3a TaHHBIX

5. MarepuajbHO-TEXHHYECKOE 00ecreYeHne
Howmep ObopynoBanue
ayJUTOPUHA
1313 HoyTt0yk, npoekTop, s3kpaH
6. MeToauveckue peKOMeHIANH

6.1 MeTroanyeckne peKOMeHIAIUN ISl MPeNoAaBaTesl 0 OPraHu3anuu
00y4eHus1

6.1.1. TlpenomaBaTenbp OpraHU3yeT NPEIMOAABAHUE AWCIHUILUIMHBI B COOTBETCTBHH C
TpeboBanusmMu "llonoxeHuss 00 opraHuzanuu 00pa30BATENBHOTO IpolEcca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (rinanax’, yTBepKAEHHBIM PEKTOPOM YHHBEPCHTETA.

6.1.2. Ha nepBoM 3aHATUHU IperojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJAEp)KaHUE
paboueii mporpammbl auctuiuinHel (PII]) w mpemocTtaBisieT BO3MOXKHOCTH O3HAKOMIICHHUS C
MpOrpaMMoH.

6.1.3. IIpenoaBarens 0cCOOCHHO OOpaliaeT BHUMaHUE CTYJCHTOB Ha!

- BUJbl U (OpPMBI NMPOBEIEHUS 3aHATUH MO JUCLUIUIMHE, BKIIOYAs MOPSJIOK MPOBEICHHS
3aHATHH C MPUMEHEHHEM TEXHOJOTUM IUCTAHUMOHHOIO OOYYEHMsSI M CHCTEMbI JUCTAHIIMOHHOIO
o0yuenust yausepcurera (C/1O mocnonuTexa);

- BHJIbl, COJIEp’)KaHUE M TOPSIOK MPOBEACHMSI TEKYIIET0 KOHTPOJS YCHEBAaeMOCTH B
COOTBETCTBUM C (DOHJIOM OLIEHOUYHBIX CPE/ICTB;

- @Qopmy, colepxaHhe U TOPSAIOK TPOBEACHUS IPOMEKYTOUHOM aTTecTallud B
COOTBETCTBUU € (POHJIOM OLIEHOUYHBIX CPEJCTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT OO0 CBEOCHHS CTYACHTOB TpauK BBITIOJHEHUS YYEOHBIX paldoT,
npenycMorpeHHsix PIT/I.

6.1.5. HeoOxomumo ¢ camMoro Havaja 3aHSATHH PEKOMEHIIOBATH CTY/ACHTaM OCHOBHYIO H
JIOTIOJTHUTEIBHYIO JINTEPATypy U YKa3aTh IyTH JOCTYIIA K HEH.

6.1.6. Brauane wuinum B KOHLE CeMecTpa JaThb CIHCOK BONPOCOB MJii TOJATOTOBKU K
NPOMEXKYTOYHOU aTrTecTaluu (FIK3aMeHy HIIH 3a4ETY).

6.1.7. Pexomenayercst ¢akt o3zHakomisieHust ctyaeHtoB ¢ PIIJI m rpadukom paboThI
NUCbMEHHO 3a(hUKCHPOBATh MOANUCHIO CTY/I€HTA B JIUCTE O3HAKOMIIEHUs ¢ cogepkanue PI1/I.

6.1.8. IlpenonaBarenw, BeAyIIMH JEKIHOHHBIE W TPAKTHUYECKUE 3aHATHS, JOJDKHBI
COIJIACOBBIBaTh TEMATUYECKUH IUIAH TNPAKTHUECKUX 3aHATHHA, HCIIOJIB30BaTh EIUHYIO CHCTEMY
0003HaYeHHI, TEPMUHOB, OCHOBHBIX MOHSATUHN AUCHUTUIMHBI.

6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO IO TEPEUHIO OOBSIBIEHHBIX TEM

npenoaaBaTeIro HCO6XOI[I/IMO YTOYHUTH IIJIaH HUX MNPOBCACHUSA, TPOAYMATb (I)OpMyJ'II/IpOBKI/I n
COJZCpIKaHUE yqe6H1>1x BOITPOCOB, BBIHOCHMMBIX Ha o6cy>1<)1eHHe, O3HAaKOMUTBCA C TIECPECUHEM
BOITPOCOB IO TEME CEMHHApaA.
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B xoxe ceMuHapa BO BCTYNUTEIBHOM CIIOBE PACKPBITH MPAKTHUUYECKYIO 3HAYMMOCTb TEMBbI
CEMHUHApPCKOI'0 3aHATHUS, ONPEIEIUTh MOPSAJOK €ro MPOBEIEHUS, BpeMsl Ha 0OCYKJIEHUE Ka)JI0Tro
yuebHoro Bompoca. [IpuMeHsiss (QpPOHTANIBHBIM ONPOC JaTh BO3MOXHOCTh BBICTYIIHTH BCEM
CTyZEHTaM, IIPUCYTCTBYIOLUM Ha 3aHATHUMU.

B 3aximrounTenbHON 4acTH CEMUHApCKOTO 3aHATHUSA ClEeLyeT IOJBECTH €ro WUTOTH: JaTh
OLIEHKY BBICTYIICHUN KaXKAOTO CTYJCHTA U YU€OHOH IpYMIIbl B 1IeIOM. PacKpBITh MOJIOKUTEIHHBIC
CTOPOHBI M HEIOCTATKU MPOBEJCHHOIO CEMUHAPCKOro 3aHATHA. OTBETUTh HA BOIPOCHI CTYJIEHTOB.
Boinats 3a1aHus UIg CaMOCTOSITENIBHOM paOOTHI 110 IOJATOTOBKE K CIIEAYIOIIEMY 3aHATHUIO.

Bo3MoxHO ITpoBeieHNE 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CHCTEMBI TUCTaHIIMOHHOTO 00yueHust yausepcureta (CJO-LMS). Ilopsaok npoBeneHus: paboT B
JUCTAHIIMOHHOM (hopMaTe yCTaHABIMBAECTCA OTAEIbHBIMH PACHOPSDKEHUSIMHM IPOpPEKTOpa 1o
y4eOHOI paboTe U/ Ui IIEHTPOM y4eOHO-METOINIECKON PabOTHI.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jisd oﬁyqamumxcn 10 OCBOCHHUIO JTUCHMUILJINHBI

6.2.1. CrymeHT ¢ caMOro Havajga OCBOGHHUS JUCIUIUIMHBI JIOJDKEH BHHUMATEIbHO
03HAKOMUTCS ¢ paboyeil MporpaMMoil TUCIUTUTHHEIL.

6.2.2. CtyneHTy HEOoOXOJUMO COCTaBUTH A ceOsa rpaduk BBHIMOTHEHUS Y4eOHBIX paboT,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
cemecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHA U MPOLEAYP TEKYIIEH M MPOMEKYTOYHOW ATTECTAIUU C
UCIOJIb30BAaHUEM HHCTPYMEHTOB HH(OPMAIIMOHHON 00pa3oBaTeIbHON cpellbl JUCTAHIMOHHOIO
obOpazoBanus yHuBepcurera (LMS MocnonmuTexa) kKak BO BpeMs KOHTaKTHOW pPabOTHI ¢
npernojiaBaTeseM, Tak U BO BpeMs CAaMOCTOSTENbHOW paboThl CTYIEHT JOJDKEH 00eCHeduTh
TEXHUUYECKYI0 BO3MOXXHOCTh JMCTAaHLMOHHOIO IOJAKIIIOUYEHHUS K CHCTEMaM JUCTAaHLIMOHHOTO
oOyuenus. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIHUTh CHUTYalMIO C IIperojaBaTesieM
JTUCIUIUINHBI.

6.2.4. CamocrostenbHas paboTa SBISETCS OAHMM U3 BUAOB Y4yeOHBIX 3aHsTuil. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUUYECKOE YCBOEHUE CTY/IEHTaMHU BOIIPOCOB, paCCMaTPUBAEMBIX B
IIPOLIECCE U3YUEHUS TUCLHUIUIMHBI.

Bunibl BHEayAUTOPHON CaMOCTOSITENIbHOM pabOTHI:

- CaMOCTOSITENbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMUHApaM U MIPaKTUYECKUM 3aHATHM;

JUis  BBIMOJHEHHWS JIO0Or0 BHUJA CaMOCTOSATEIbHOW pPadOThl HEOOXOAMMO MpOMTH
CJIEIYIOIINE JTAlbL:

- OIpEeJIeIeHNE LEJIN CaMOCTOSTENbHON padOTHI;

- KOHKpETU3allys I03HaBaTEILHOM 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp a/IeKBAaTHOTO crIoco0a IEHCTBHS, BEAYIIETO K PELICHUIO 3a/1a4H;

- TJJaHUpPOBaHUE padOTHl (CaMOCTOSTENHPHOM WM C TIOMOIIBIO TPEnojaBaTeNs) Ha
3a/laHuEM;

- OCYIIECTBJIEHHE B TMPOIIECCE BBIMOJIHEHUS CAMOCTOSTEIbHOM pabOThl CaMOKOHTPOJIS
(TPOMEXXYTOYHOTO M KOHEYHOT'0) pe3yJIbTaTOB pabOThI, 1 KOPPEKTUPOBKA BBHITIOJIHEHUSI PaOOTHI;

- pedmexcus;

- IPE3EHTAIUS CAMOCTOSITEIbHON paboTHI.

1. DoH/ OLIEHOYHbIX CPEICTB
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7.1  Meroabl KOHTPOJISI U OLCHUBAHMS Pe3yJbTATOB 00y4eHUs!
I[HH KOHTPOJIA YCIICBACMOCTH U KQ4YCCTBA OCBOCHUA JUCHUIIIIMHBI HaCTOSIIJ.[efI HpOI‘paMMOfI

MPElyCMOTPEHBI CIIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TeKYIIEH ycreBaeMoCTH (TeKYIU KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTaIMs (3a4eT).

7.2 IllIkana u KpUTEPHUHU OLEHMBAHUS Pe3yIbTATOB 00y4eHHsI IPH
NPoBeJIeHUN MPOMEKYTOUHOI aTTecTAlluN

HIxana
Onucanmne
OLICHUBAaHUSA

BrinonHeHs! Bee BUbI yueOHOH paboThl, IpelyCMOTPEHHbIE
y4eOHBIM I1aHOM. CTyJIEHT IEMOHCTPUPYET COOTBETCTBUE 3HAHUM,
YMEHH, HaBBIKOB IIPUBECHHBIM B TaOJIUIAX [TOKA3aTENEH,

3 orepupyeT NpuoOPETEHHBIMU 3HAHUSIMU, YMEHUSIMU, HABBIKAMU,
ATIeHO IIPUMEHSIET UX B CUTYyalUsIX HOBBIIIEHHOH ClI0KHOCTH. [Ipu 3TOM
MOTYT OBITh JJOITYIIEHbl HE3HAYUTEIIbHbBIE OIINOKH, HETOYHOCTH,
3aTPyAHEHUS NPH aHAIUTUYECKUX ONepalusix, epeHoce 3HaHUH 1

YMGHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

He Beimonnen oaun uinu 6osnee BUAOB yueOHOU padoTHI,
MPeyCMOTPEHHBIX Y4eOHBIM MIaHOM. CTyIeHT IeMOHCTPUPYET
HEMOJHOE COOTBETCTBUE 3HAHUH, YMEHUH, HABBIKOB IIPUBEICHHBIM
B TaONUIaX MMOKa3aTese, JOMyCKalTCs 3HAYUTENbHbIE OIIMOKH,
MPOSIBIISIETCS] OTCYTCTBUE 3HAHUN, YMEHUMN, HABBIKOB IO PSITY
MOKA3aTeNIeH, CTYICHT UCITBITHIBACT 3HAYUTEIIHLHBIC 3aTPYTHEHUS

He 3aureno

IIPU OTIEpUPOBAHUY 3HAHUSMHU M YMEHHMSMU IIPHU UX NIEPEHOCE Ha
HOBBIE CUTYallUH.

7.3  OueHo4YHBIE CpeCTBA

7.3.1. Texyumuii KOHTPOITh

Bug pa6OTLI (I)opMa OTUCTHOCTHU U TCKYILICT'O KOHTPOJIA
KOJ'IJ'IOKBI/IYM OTrMeTKka B KypHaJIe  OpenoAdaBaTreiiecM O
MPUCYTCTBUU n AKTUBHOM ydyacTtuun

oOyuvaromierocss  Ha  OOCYXJEHHU  TEMBI
KOJUIOKBHyMa. Bompockl misi  KOJUIOKBUYMOB
Mpe/CTaBIeHbl B MPWIOKEHHUH 2 K paboueit
porpamme

Pedepar OdopmiieHHBII pedepat c OTMETKOHU
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MpenojaBaTesiss «3auT€HO», MOATOTOBJICHHAs
mpe3eHTaluss 1o TeMe pedepara, OTMETKa
IIpernojaBaTesieM B JKypHaj€ O BBICTYIIEHUU
oOyudaromerocsi Ha 3aHsATHH. Tembl pedepaToB
NpPEICTaBICHBl B NPWIOKEHUH 2 K paboueit
porpaMme

7.3.2. [IpomexxyTouHas aTTecTanus

[TpomexxyTouHas arTectanus — (3a4eT) MPOBOAUTCS IO BOIPOCAM B YCTHOW Qopme.
PernameHT nmpoBeIeHHST aTTECTAIIHH:

- BpeMms Uil OATrOTOBKM OTBETa Ha BOMPOCHI He Oomee 40 MUH.;

- BpeMsi Ha OTBET Ha 3a/IaHHbIC BOMPOCH He Ooiee 10 MuH.

[TepeueHb BOPOCOB K 3a4€Ty MPHUBE/CH B MPHIOKECHUH 2 K pabodeli mporpaMme.



[Tpunoxxenue 1
Temaruyeckuii nuian gucuumianabl «[IPAKTHKYM 110 CBETOBOM U 3JIEKTPOHHON MHUKPOCKOIIMM»
110 HAIIPaABJICHUI0 MOATOTOBKHA

22.03.01 «MarepuajioBeieHHe U TEXHOJOTUM MAaTEPHAJTIOB»

(0axkanasp)
Ipunoowcenue A
Bupabl yueOHoii padoThl, @
BKJIIOYast Buabl camocTosiTeJbHOM
OpMBI
« CaAMOCTOSITEJILHYI0 padoThI

2| = & aTrrect

o | 5 5 padoTy CTyICHTOB, CTYAeHTOB

& = anuu

Z| @ = U TPYAOEMKOCTb B Yacax

Pa3nen Ol =3
A
OKJIa]
I/ KOJLI
J aa6 | CPC K.P. | K.II. | PTP | (pedepa | x/p
C OKBH
T)
y™M
Tpernii cemecTp
Jlexyus 1. CpaBHUTENBHAS

XapaKTepUCTHKA MPSIMbBIX METOJIOB 3 1 ) ’
U3YYEHHUsSI CTPYKTYpPbl MaTepuajoB
Jlexyus 2. MUKpOCTPYKTYpPHBIN
aHaJIU3 METAJIOB U CIIABOB. 3 2 2 2
Ipakxmuueckas paboma 1. N3yuenue
XapakTepa sIMOK TpaBJICHHsI Ha
quciokanusax. OnpeneneHue 3 2 2 5 +
IUIOTHOCTHU JAUCIIOKAIUH 110 SIMKaM
TpaBJICHHUS
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Jlexyusa3.CBETOBbIE MUKPOCKOIIBI U
WX BUJIbl. Y CTPOMCTBO ONTUYECKUX
MHKPOCKOIIOB

Jlekusa 4, VBenuueHue u
pasperieHue OITUYECKOTO
MHUKPOCKOTIA. dopmupoBaHue
KOHTpacTa B ONITUYECKOM
MeTaJIIIorpapuuecKoM MUKPOCKOIIE

Ipaxmuyeckas paboma?
KonnuecTBeHHBIN
MeTaJlIIorpapuuecKuii aHaus.
OrnpezielieHne pa3Mepa 3epHa 4acTh

Jlexyusa 5Meton CBETIIOrO MO B
OTpak€HHOM cBeTe. MeToJ1 Kocoro
ocBelleHua. MeTol TEMHOTO IMOJIS.

Jlexyusa 6. OnTHYECKass MUKPOCKOIIHS:
BO3MO>XHOCTH M OIpaHUYEHHUS
METOJa.

Ipaxmuuyeckas paboma 3.
Merannorpadguueckoe n3y4ueHue
XapakTepa BblJieNIeHHH BTOpoil (hazbl
P pacria ie MepeChIIEHHOTO
TBEPJIOTO pacTBOpa

10

Jlexyus 7 . IlpuHuun paboTsl U
KOHCTpyKLus POM.

11

Jlexyus 8. BzanmopericTBue
AJIEKTPOHHOTIO ITy4Ka C BEHIECTBOM.
JleTekTophl YacTUIl U U3ITYUYEHUH U
pexumMbl paboTel POM.
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12

Ilpakmuueckas paboma 4. N3ydenue
CTPYKTYPBI KEPAMHUK, ITOJTYICHHBIX
CIIEKaHHUEM TIOPOIIKOB, METOJIOM

POM

13

Jexyus 9 OcoOEHHOCTH KOHTpacTa B
POM

14

Jlexyus 10 Mecto POM B
MHKPOCKOITMYECKUX METOIaxX
U3YYCHHSI CTPYKTYPBI MaTepUAIOB

10

15

Ilpakmuueckas paboma5
@pakrorpaduyeckuii aHATU3 CIJIaBa
B-1469 metomom POM

10

16

Jlexyus 11. icnonp3zoBanue POM B
MaTepuaioBeieHuu. Pemenue 3aqa4q
MaTepHuaioBeieHust MeTo oM POM

11

17

Jlexyusa 12. KoHcTpyKuus
JIEKTPOHHOI'O IPOCBEYHMBAIOIIIETO
MHUKPOCKOIIAa ¥ IPUHIIUIIBI €70 paboThI
Onrnueckas cxema [IOM

12

18

Ilpaxmuuecxas paboma 6. Usyuenue
KOHTpacTa Ha JJEKTPOHHO-
MHUKPOCKOIIMYECKOM  H300paKeHUH

12
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TOHKOH  (posbr. Kontpact Ha
JMCIIOKAIHU.

19

Jlexyus 13. YBenudeHue u
paspemienue [IOM. Metoabl
3JICKTPOHHO-MHUKPOCKOITMYECKOTO
UCCJICI0BAHMS

13

20

Jlexyus 14. KonTtpact Ha
Pa30pUEHTUPOBAHHBIX STYEUCTHIX
cTpykTypax. TonuuHHbIe
SKCTUHKIIMOHHBIE KOHTYPBI

14

21

Illpaxmuueckas paboma 7. OueHka
CTPYKTYPHBIX OCOOCHHOCTEH
OOJIBIICYTIIOBBIX TPAHUIL 3€PEH 10
XapakTepy 3epHOIPAaHUYHBIX
BBIJICJIEHUH B CIUUIaBE HA OCHOBE
MoJu0eHa

14

22

Jlexyus 15. MeToa TeMHOT0 OIS B
II5M

15

23

Jlekyus 16 ~ Metonq  mpsiMoro
paspemienus B [IOM

16

24

Ilpakmuueckas paboma 8. VI3yuenue
JIVICITIOKAIIMOHHBIX CTEHOK H CETOK,
00pa3yronx MajoyTrioBbIe TPaHMIIbI,
meroaoM [19M

16

25

Jlexyus 17. Ucnonb3oBanue 11OM B
MarepuanoBeleHuU. Pemenue 3amaq
MatepuanoseaeHuss merogoM I[IOM u
MHTEPIIpETALMSI KOHTPACTa.

17




17

26

Jlexyus 18 JIokabHBIN XUMUYCCKHUI
aHAJINU3 B 3JIEKTPOHHOW MUKPOCKOTTHH

18

27

Ilpakmuueckas paboma 9
CpaBHHTEIBHOE U3YYCHUE
CTPYKTYPHBIX 0COOCHHOCTEH MepanTa
¥ MapTEHCUTA METOJIAMH CBETOBOU U
AIEKTPOHHONU MUKPOCKOITHH

18

(Dopma ammecmauuu

Bcero yacoB no auciuninHe
B TPCTbEM CCMECTPEC

36

18

54




[Tpunoxenue 2

®OHJA OHEHOYHBIX CPEACTB IO JUCIUIIVIMHE

«IIpaKkTHKYM 110 CBETOBOM M JIEKTPOHHON MUKPOCKOIIUI
Hampasiienue moaroToBKH
22.03.01 MaTepuaJjioBeieHHe U TEXHOJOTHH MATEPUATIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
IlepcrniekTHBHBIE MATEPHAJIBI U TEXHOJIOTHH

Tembl pedpeparoB

1.CpaBHuTenbHas XapaKTepUCTHKA MPSIMbIX METOJIOB U3yUEHUS CTPYKTYpbl MaTEPUAJIOB
2.CBeTOBBIE MUKPOCKOIIBI M X BHJIbI
3.0opMHpPOBaHUE KOHTPACTA B ONITUYECKOM METALIOrpaudecKoM MUKPOCKOIIE.
4. Xpomarndeckas abepparusi.
5. Chepuueckas abepparius.
6. MeTo CBETIOr0 U TEMHOTO IMOJISI B B ONTHYECKONH MUKPOCKOITUU
7.1longpu3zaiuoHHast MUKPOCKOIIHS.
8. OnTuueckasi MUKPOCKOIHS: BO3MOKHOCTH U OTPAaHUUYEHUS METOA.
9.Ucropust IEKTPOHHO-ONITUYECKON MUKPOCKOTIHH U co3aanust POM.
10. Ilpunnun pabots! 1 KoHCTpyKIMst POM.
11.B3aumMopeiicTBHE ANEKTPOHHOIO ITyYKa C BELIECTBOM.
12. JleTekTopbl YaCTHI] M U3JIyYEHUN U peXUMBbI paboThl POM.
13.0cobenHocTH KoHTpacta B POM
14.Mecto POM B MUKpPOCKOIIMUYECKUX METOAAX U3YyUEHUS CTPYKTYPbl MAaTEPHAJIOB.
15..Acnonb3oBanue POM B maTepuaioBe1€HUH.
16.Pemenne 3aa4 MarepuanoBeieHus MeToioM POM u nHTEepnperanus KOHTpacTa.
17.JlokanbHBI PEHTTEHOCIIEKTPAJIBHBIN aHAIIU3.
18. ®pakrorpaduueckuii anamm3 8 POM
19. M3yuenue nopoikos B POM
20.Komno3u3noHHBIN KOHTpacT B POM.
21. Tonorpaguueckuii kouTpact B POM
22.VBenuueHue u paspeuieHue B meroge POM
23.M3yueHne MeTacTaOMIbHBIX CTPYKTYpP B CILIaBaxX Ha OCHOBE XKeJie3a METOI0M
ONTUYECKON MUKPOCKOIINH
24. UccnenoBanue MOp(oIorndeckux 0COOEHHOCTEH MapTEeHCUTa METOJIOM ONITUYECKOM
MUKPOCKOIIHHU
25. CpaBHUTEIBHBIN aHAJIU3 CTPYKTYPhl MAPTEHCUTA C UCTIOJIB30BAHUEM PA3JIMYHBIX
MHUKPOCKOIIUYECKUX METO/I0B
26. CpaBHUTEIBHBIN aHAIIW3 CTPYKTYPHI MEPINUTA C UCTOJIH30BAHUEM PA3IMUYHBIX
MUKPOCKOIIMYECKUX METO/I0B
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27 Ilpsimoe pa3pelnieHne KpUucTaiIndeckon pemerku Merogom [1OM

28. N3ydenue neheKToB KPUCTAIUIMYECKON PEIIeTKA MUKPOCKOITNYECKMMHU METOIaMHU
29. IlpocBeunBaromuii 31eKTPOHHBIN MUKpockon(II9M)

30. MeToab! 371€KTPOHHO-MUKPOCKOIIMYECKOT'O UCCIIE0BAHMS.

31.KoHTpacT Ha 371eKTPOHHO-MUKPOCKOIINYECKOM M300pakKeHUU TOHKOH (OJIBIN.

Temsbl s KO/IVIOKBUYMOB

3 cemectp
1. CBeToBbBIE MUKPOCKOIIBI U UX BHUJIbI. Y CTPOHCTBO ONTHUYECKUX MHUKPOCKOIIOB
2.®opMUpOBaHHE KOHTPACTA B ONITUYECKOM MUKpocKorne. V300paxeHus oqHo(a3HbIX U
MHOTO(a3HbIX CTPYKTYP
3. OnTuyeckasi MUKPOCKOIHS: BO3MOKHOCTH U OTPAaHUUYEHUS METOA.
4. ITpunmn paboThl U KOHCTPYKLU POM.

4 cemecTp

1. Mecto POM B MUKPOCKONMUYECKUX METOJIaX U3YUCHHS CTPYKTYPhl MAaTEPUAJIOB
2.Pelienue 3a1a4 MatepraioBeicHus Mmetogom POM
3.AHanu3 BO3MOXKHOCTEN CBETOBOU U 3JIEKTPOHHOU MHUKPOCKOIIHH.
4 Nzydyenne ocobeHHOCTEH (OpMHUpPOBaHMS KOHTpacTa Ha Ae(eKTax KpPHUCTaLTUYECKOTO
CTPOEHHUSI B DJIEKTPOHHON MUKPOCKOIIUHU
5.AHanu3 n300pakeHU CTPYKTYPhI B 3JIEKTPOHHOM MUKPOCKOIIE

Bonpocsl k 3auery

1.CpaBHuTenbHAsA XapaKTEPUCTHKA MPSIMbBIX METOJI0B U3yUEHUS CTPYKTYpPbl MaTepHaioB
2.CBeTOBBIE MUKPOCKOIIBI M X BHJIBI
3.YCTpOWCTBO ONTUYECKUX MHUKPOCKOIIOB .
4. MexaHuueckas, OlTUYecKasi, dJIeKTpHUUecKas 4aCTH ONTHYECKUX MUKPOCKOIIOB .
5.YBenuueHue U pa3peuieHue ONTHIECKOro MUKPOCKOIIA.
6.PopMHpOBaHUE KOHTPACTA B ONITHYECKOM METAIOrpandeckoM MUKPOCKOIIE.
7. Xpomaruueckasi abepparusi.
8. Cdepuueckas abepparus.
9. Meron CBETIIOTO MO B OTPAXKEHHOM CBETE.
10.Meto KOCOTO OCBELICHUSI.
11.MeTtoa TEMHOTO ITOJIS.
12 Ilonsipu3aninoHHast MUKPOCKOIIHS.
13. OnTrueckast MUKPOCKOIHS: BO3MOKHOCTH M OTPaHUYEHUST METO/1A.
14 .VcTopust 31eKTPOHHO-ONITHYECKOM MUKPOCKONMU U co3anus POM.
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15. IlpuHuun paboTsl U KOHCTPYKIHs POM.

16.B3anmMoeiicTBHE AIMEKTPOHHOTO MTydKa C BEIIECTBOM.

17. JleTeKTopbl YacTUI] M U3yYSHUH U PEKUMBI paboTel POM.

18.0cobenHocTr KOHTpacTa B POM U KOHCTPYKIIMS pacTpOBOTO JIEKTPOHHOTO
mukpockorna. 19.Knaccudukanus pacTpoBbIX AIEKTPOHHBIX MUKPOCKOIIOB U TPeOOBaHUS K
obbekTam uccinenoBanus. 20.Mecto POM B MUKPOCKOITUUECKHX METOAAX U3YUEHUS CTPYKTYPHI
MaTepuasoB.

21.Ucnonws3zoBanre POM B MarepuaioBeieHUH.

22.Pemienue 3a1a4 MaTepuanoBeieHust MeTo oM POM u untepnperaiusi KOHTpacra.

23.JlokaabHBIN XUMUYECKUI aHAIIN3.

24. ®pakrorpadus B POM

25. U3yuenue nopomkos B POM

26.Komno3u3noHHbII KOHTpacT B POM.

27. Tonorpaduueckuii kouTpact B POM

28. SIMKM TpaBJIeHUS Ha AUCIOKAIUSAX B METOJI€ ONITUYECKON MUKPOCKOHH

29. Meramnorpadudeckue METOIbI ONIPeIeTICHHS pa3Mepa 3epHa

30.YBenuueHue u pazpeiieHue B meroge POM

31. Ilpumepsl petieHus 3aaad MaTepuanoBeaeHuss merogoM POM

32.13ydeHne MeTacTabUIbHBIX CTPYKTYpP B CILJIaBaX Ha OCHOBE JK€JI€3a METOJJOM
ONTHYECKON MUKPOCKOIIMHU

33. UccnenoBanue MophoIornueckux 0coOEHHOCTE MapTEeHCHUTa METOJOM ONTHYECKOM
MUKPOCKOIIUHU

34. CpaBHUTENBHBIN aHATU3 CTPYKTYPBhl MAPTEHCUTA C UCTIOIH30BAHUEM Pa3IMUHbIX
MHUKPOCKOIIMYECKUX METO/I0B

35. CpaBHUTEIBHBIN aHAJIN3 CTPYKTYPHI NEPIUTA C UCIIOJIB30BAHUEM PA3INUHBIX
MHUKPOCKOIIUYECKUX METO/I0B

36.I1psiMoe paszpelieHne KpUCTATHIECKON pemeTku Mmetoom [1OM

37. VI3yuenue neeKToB KpUCTAIIINYECKON PEeIIeTKH MUKPOCKOIIUYECKUMU METOAaMH

38. IlpocBeunBaromuii 3MEKTPOHHBIN MUKpockon(II9M)

39. MeTo1bI 3JIEKTPOHHO-MUKPOCKOITMYECKOTO UCCIIEI0BAHMS.

40. KoHCTpyKILIHS 3JIEKTPOHHOTO MPOCBEYMBAIOIIET0 MUKPOCKOIA U TPUHIIUIIBI €T0
paboTHI.

41. Ontuueckas cxema [1OM.

42.YBenuuenue u paspemienue [1OM.

43.KoHTpacT Ha AIEKTPOHHO-MUKPOCKOITUYECKOM N300paKeHUH TOHKOU (DOITBIH.

44. KoHTpacT Ha TUCIIOKAIUH.
45.KoHTpacT Ha pa30pUEHTUPOBAHHBIX SYEHCTHIX CTPYKTYpPaX.
46. TonMHHBIE YKCTUHKIIMOHHBIE KOHTYPbI



