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1 He.]'ll/l H 3aJa91 0OCBOCHUSA TUCHUIIJIHHBI

Ileau ocBOCHMS TUCUUILINHEL:

- 03HAKOMJICHHUHU C TCOPETUYCCKMMHM OCHOBAMH META/UIOrpaduu M MOJYyYCHHH HABBIKOB NMPAKTHYECKOM
paboThl ¢ KOHKPETHBIMH MaTepuasiaMu (HauWHas OT IMPUTOTOBJICHUS OOBEKTOB M KOHYAs HHTEpIIpETaluen
MOJIyYEHHBIX THITMYHBIX PE3yJIbTaTOB);

- U3y4YCHHE 3aKOHOMEPHOCTEH 0O0pa3oBaHUsI CTPYKTYpPhl ITIYTEM HCCIEAOBAHHMS MAaKpPOCTPYKTYPhI H
MUKPOCTPYKTYPBI METaJIJIa, & TAK)KE M3MEHEHUS CBOMCTB METalIa B 3aBUCHMOCTH OT U3MEHEHHUS €r0 CTPYKTYPBI;

- HAXOXKJICHUE CBSI3M «CTPYKTypa — CBOHCTBO» M YCTAHOBJICHHE 3aKOHOMEPHOCTCH 0Opa3oBaHHS
CTPYKTYPBI JUIsl IPOTHO3UPOBAHUSI HA OCHOBE 3TOM CBSI3U CBOMCTB HOBBIX CILJIABOB.

3amaun:

- OCBOMTb METOJbl MOATOTOBKM OOBEKTOB MJsI KOJIMYECTBEHHOI'O aHalN3a, M METOJbl IOIYy4eHHs
NepBUYHOIN MH(OpPMALIUU HA IIOCKOCTH HAOII0IeHHS;
- OCBOMTH HAaBBIKM KAa4EeCTBEHHOTO M KOJUYECTBEHHOIO aHaJIM3a MUKPOCTPYKTYPHI METAUIMYECKHX

CIJIABOB;

- OCBOUTb METO/bl CTATHCTUYECKOM OOpabOTKH pe3yabTaTOB KOJMYECTBEHHOI'O aHAIN3a CTPYKTYpPbI
MaTepHasa u ONpeesIeHUs IPEICTaBUTENbHON BHIOOPKI;

- OCBOUTH MCTO/Ibl PACIIO3HABAHUA 11O MUKPOCTPYKTYPEC U TBEPAOCTU OCHOBHBIX TEXHUYCCKHUX CIIJIABOB U
WX TPEAIIECTBYIOMIEH 00paboTKH;

- MpHOOPECTH NMPaKTUYECKHE HAaBBIKM MO ompeneneHuio pasmepa 3epHa nmo I'OCT 5639-82 «Cramu n
CIIJIaBBbI. MCTOI[I)I BBIABJICHHA U OPCACIICHUA BEJIMUMHBI 3€pHA»,

- TPUOOpPECTH NMPAKTUYECKHE HABBIKK IO BHIOOPY METO/Ia M MPOBEACHUIO KOJIMYECTBEHHOTO aHAIM3a
MHKDPOCTPYKTYPBI CTAJIE€N U CILUIABOB Ul PEIICHUS KOHKPETHBIX 3a/1a4;

- OCBOWTH AHAIW3 M3JIOMOB JUIS ONPENECIICHWS IPUYMH PA3PYIICHHs KOHCTPYKIUM, O3HAKOMHUTBHCA C
IPUHIMIAMU UHTEPIPETALUU [10JyYE€HHbBIX PE3YIbTaTOB.

2 MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOI NPOrpaMMbl

JlucrumniauHa OTHOCHTCS K JUCHMIUIMHAM (MOJIYJISM) TIO BBIOOPY BapuaTWBHOM dacTu Onoka J|
«IucuurmmHbl (MOTyIIN)»

[IpepexkBusuthl qucuumuiubl: b1./1.5.9 @usuka

HOCTpeKBI/ISI/ITI)I JUCHUITIINHBI: Omcymcmey;om

3 TpeGoBanus K pe3yJbTaTaM 00y4eHHs! 10 JUCHUIIMHE

HpOHGCC HU3YUYCHUS NUCHUIITIMHBI HAIIPABJICH Ha (bOpMHpOBaHHC CIICAYHOIIUX PE3YJIbTAaTOB 06yquH51

Kon u HanmeHnoBaHue
dbopMUpyeMBbIX
KOMITIETEHIU I

KO,Z[ 1 HAUMCHOBAHUC
HHAWKaTOpa OIOCTUIKCHUA
KOMIICTCHIIU N

[TnanupyemMsble pe3ynbTaThl 00y4eHUs 10 AUCLUHUIIIMHE,
XapaKTepHU3yIOIIKe dTanbl (OPMUPOBAHUS
KOMIIETEHIIU

[TK*-2 Crioco6en
MIPUMEHSATh HABBIKU
HCIIOJb30BaHUS
MPUHLIUTIOB U
METOOUK
KOMILJIEKCHBIX
HCCIIeJOBaHMH,
HUCIIBITAHUH,
U3MEPEHUIN U
JUarHOCTUKU
MAaTepUaNoB, U3IEIUN

[1K*-2-B-1 Ilpumenser
HaBBIKU MCIIOJIb30BaHMS
IPUHILIAIIOB U METOAMK
KOMIUIEKCHBIX
HCCJIEIOBAHUI,
UCIIBITAHUN, U3MEPEHUN U
JMarHOCTHKU MaTepUasoB,
W3JIEIHUH U TPOLIECCOB UX
MIPOU3BO/ICTBA, 00pabOTKH
U MOJM(UKALINHU, BKITIOYast
CTaHJApTHBIE U

3HaTh:

= OCHOBHBIC THIIbI HCOPTaHNYCCKUX 1 OPraHUYCCKUX
MaTCpraIoB pa3JIMIHOIO HA3HAYCHUA, IPUHIUIIBI
CaMOCTOATCIIBHOI'O BBI60pa MaTepurajioB AJid 3aJaHHBIX
YCIIOBH SKCILTyaTaIluy ¢ Y4€TOM TPeOOBaHMIA
HaaACKHOCTHU U JOJITIOBCYHOCTH, SKOHOMHNYHOCTH U
3KOJIOT'MYECKUX HOCJ'IC,Z[CTBI/II\/'I X IPUMCHCHUS

- YCTPOMCTBO Y MPUHITUIIBI PaOOTHI COBPEMEHHOM
TEXHUKH TSI BBITIOJTHEHUS TPOOOTIOATOTOBKH 1
MeTaJIOrpa@UUecKuX UCCIET0BAHUN, B TOM YHCIIE C
MPUMEHEHHEM ITPOTPAMMHOTO 00eCTIeueHUS.
YMeTh:




Konx u HaumenoBauie

Konx 1 HaumenoBanue

[Tnanupyemble pe3yabTaThl 00yUEHHs 110 TUCIHILIMHE,

(hopMHUpyEMBIX WHIUKATOPa JOCTHKCHUS XapaKTePU3YIOIIKE dTanbl (HGOPMHUPOBAHHS
KOMIIETEHIINI KOMIICTCHIINH KOMIIETEHIIN I
Y TIPOIECCOB UX cepTu(UKAIIMOHHBIC - CAaMOCTOSITEIBHO MCIIOJIb30BaTh (DU3UIECKUE H
MIPOU3BO/JICTBA, HCIIBITAHUS XHUMHUYECKHE OCHOBBI, IPUHIUITBI B METOTUKH
00paboTKH 1 UCCIENOBAHNUM, UCIIBITAHUI U JUATHOCTUKYU BELIECTB U
MOAU(HUKAIIH, MaTepHUalos;
BKJTFOYAS - CAMOCTOSITEIHHO UCIIOJIb30BATH COBPEMEHHBIC
CTAaHApTHBIC 1 IPE/ICTABICHUS HAYK O MaTepHaIax MPU aHAIN3E BIMSHUS
CepTU(UKALHOHHBIE MakKpo- U MUKPO- Maciraba Ha MeXaHHYECKHe,
S — (usryeckue, TOBEPXHOCTHBIC U APYTHE CBOMCTBA

MaTepuaoB.
- paboTaTh Ha CBETOBBIX U 3JIEKTPOHHBIX
MeTaJIorpaguecKuX MUKPOCKOIIAaX; U3rOTaBIMBATh
MUKPOUUTH(BI; BBISIBIATH Ha MUTA(AX THTUYHBIC
CTPYKTYpPHBIE COCTaBIISIIOIINE;

- U3rOTaBJIMBATh NUIU(HI U IPOBOIUTH
MaKpOCTPYKTYPHBIM U1 MUKPOCTPYKTYPHBIN
MeTauIorpapuIecKuil aHaIu3 MPOMBIIIJIEHHBIX CTaICH
U YyT'YHOB, LIBETHBIX METAJIJIOB U CIUIaBOB C
PUMEHEHHEM COBPEMEHHOTO 000PYAOBAHHUS.
Baaners:

- HaBBIKaMH TPo()eCCHOHATIBHOM IKCIITyaTalluu
COBPEMEHHOT0 000pyI0BaHUs B IPUOOPOB;

- HABBIKAMHU KOMILJIEKCHOTO ITO/IX0/1a K MCCIIEI0BAHHIO
MaTepHUaIoB U TEXHOJOTHI UX 00pabOTKHU U

MO T (UKAITNH.

- IPAaKTUYECKUMU HaBbIKaMH pabOThI Ha
MeTautorpaguIeckomM o00pyI0BaHUU B COOTBETCTBUU C
IpaBWJIaMU TEXHUKU O€30TIaCHOCTH,
MIPOU3BOACTBEHHOM CAaHUTAPHUH, ITOKAPHOI
0€30MacHOCTH U HOPM OXpaHbI TPyJa.

4 CTpyKTypa M cojeprkaHue TUCUUIIMHBI

4.1 CTpyKkTypa IMCUMILTHHBI

OO61ast TpyA0EeMKOCTh AUCHUILIMHBI COCTaBIsET 4 3aueTHbIe eAUHULIBI (144 akageMUyecKux yaca).

TpyroeMKoCTb,
Bun paboTbt AKaJICMUYECKUX YacOB
3 cemectp BCETO

Oo0mas Tpy10éMKOCTH 144 144
KonrakTHasi pabora: 84,25 84,25
Jlexrum (JI) 34 34
[TpakTnueckue 3anstus (113) 16 16
JlaGopatopHsie pabotsl (JIP) 34 34
ITpomexyrouHnas arrectauus (auddepeHMpoBaHHbIN 3a4eT) 0,25 0,25
CamocrosiTesibHas padora: 59,75 59,75
- 8bINOJIHEeHUe UHOUBUOYATbHO20 3a0anus (U3);

- camMono02omoeKa (npopabomxa u no8mopeHue I1eKYuoHH020 Mamepuala u
Mamepuana y4eOHUK08 u y4eOHbIX Nocooull;

- 10020MOBKA K 1aOOPAMOPHLIM 3AHAMUIM;

- 10020MOBKA K NPAKMUYECKUM 3AHAMUAM,

- 10020MOBKA K PYOENCHOMY KOHMPOIIO.




TpyaoeMKkoCTs,
Bun paboTsl aKaJeMHYECKUX YacoB
3 cemectp BCETO

Buja urorosoro KOHTPOJIsA )Il/l(b. 3a4.

Pa3nensl qucuuminHel, u3ydyaeMsele B 3 ceMecTpe

KonmyecTBo 4yacoB
Ne HanmenoBanue pa3nenos ayuropHas BHEay/l.
pasnena BCETO paborta
T 113 | 1P pabota
1 Mertozp! TpoOOITOAr0TOBKH 00Pa3IOB IS 24 6 - 6 12
ONTUYECKON U 3JIEKTPOHHONU MUKPOCKOIIHH.
CriennanbHbIE METOJIBI METAILTOTPAPHIECKOTO
MCCIIC/IOBAHHSI.
2 MeTop! KaueCTBEHHOTO M KOJIMYECTBEHHOTO 28 6 4 6 12
aHaAJIN3a MUKPOCTPYKTYPBI
3 Metaiorpadus CIIaBOB Ha OCHOBE JKee3a 32 8 4 8 12
4 Mertamiorpadus IBETHBIX METAIJIOB U CIJIABOB 30 8 4 6 12
5 [IpakTuueckas metamtorpadus 30 6 4 8 12
Wroro: 144 34 | 16 | 34 60
Bcero: 144 34 | 16 | 34 60

4.2 Coneprxxkanme pa3iejioB IMCUUNIMHBI

1 Meroasl nNpoOONMOATOTOBKH 00pa3lmoB AJsi ONTHYECKOH W IJIEKTPOHHOH MHKPOCKONMH.
CrnenmnajiabHble MeTOAbI MeTANI0rpaguIecKOro uccjie0BaHUA

MeTozapl BeIpe3KH 00pa3oB: aOpa3sUBHBIM KPYroM, IMHJIOHN, AJIEKTPOMCKPOBON PE3KOM, C MOMOIIBIO
KHCJIOTBI, C TOMOIIBI0 MUKPOTOKA, 3JIEKTPOIPO3UOHHBIA METO/I.

Metoipl 3aKkperieHus: 00pa3LoB: C MOMOIIBIO KIESIINX BEIIECTB, B 3a)KUMaX, MyTeM 3alpPECCOBKH,
XO0JIOJIHO€ MOHTHPOBaHHE, U3TOTOBJIEHHE KOCOTO IITHda.

Meto bl TG OBKY, MOJIMPOBKU: BUJIBI aOpa3WBHBIX MaTEepPHAIOB, MIPaBUJia MOJIUPOBAHUS 0OPA3IOB,
npuOOpHl i1 aBTOMATUYECKON MOJIMPOBKHU, DJIEKTPOJUTHYECKAsl IOJMPOBKA, XUMUYECKas MOJUPOBKA,
CHelHalbHbIe METO/IbI MOJIUPOBAHUSL.

Metoipl TpaBiieHHSI 00pa3loB: XUMUYECKOE TPABJICHHE, DIECKTPOIUTHUECKOE TPABJICHUE, KATOJAHOE
BaKyyMHOE TPaBJICHUE, CTIeLUaIbHbIe METO/IbI TPABJICHUS U TPABJICHHUE CIIEU(UIECKUX CTPYKTYP.

MeTopl TPUTOTOBJICHUS OOpPA3IOB MJIsi SJICKTPOHHOM MHKPOCKOMUU U CIELUATbHBIE METO/IBI
MeTaorpauueckoro HMCCiIeAOBaHUsA: METOAbl HM3TOTOBJICHUS (OJBI, METOJAbl U3TOTOBJICHUS PEILIUK,
W3TOTOBJICHUE M3JIOMOB, CIIEIIUAIBHBIE METOAbl METATUIOrPa(hUIECKOTO UCCIIET0BAHNUS.

2 MeTo/ibl KQaYeCTBEHHOI0 H KOJIMYEeCTBEHHOI0 AaHAJIN3a MUKPOCTPYKTYPbI

Cogmepxannie W mopsaok BbimomaHeHuss paboT mo ['OCT 5639-82 «Cramm u crutaBel. MeToJibl
BBISIBIIEHUS U ompeneneHus BeauuuHsl 3epHay U ['OCT 1778-70 «Crans. Metamnorpaguueckiue MeTOIbl
OTpeNieNIeHUs] HEeMETAINIMUECKUX BKIIOYEHUN». YCTPOHCTBO W NPUHIMII PabOThl aBTOMATHYECKUX
aHamM3aTopoB M300pakeHuil. [lopsnok paboTbl Ha HHEProJMCHEPCHOHHOM aHanuzarope. [lopsox
IIPOBEJICHUS] KOJMYECTBEHHOIO aHalM3a Ha COBPEMEHHBIX IPOTrpaMMHBIX KOMIUIEKCaX. TOYHOCTB
aBTOMAaTHYECKOTO  aHaju3a, WHCTPYMEHTAJbHbIE  IOTPEIIHOCTH, IOTPEHIHOCTH,  CBSA3aHHBIE C
IIPENapuPOBAHUEM.

Onrtuyeckas Metayiorpadus: OCHOBHbIE THIBI METAIOTpaUIecKuX MHUKpPOCKOIIOB, pa3peliaromias
CIOCOOHOCTh M YBEJIHMUYEHHE METauIorpauyeckoro MUKpPOCKoNa, JedeKThl M300pakeHus mpu pabote c
MeTaJuIorpauecKUM MHKPOCKOIOM, OOBEKTUBBI M OKYIAPHI Il METaulorpauyeckux MHKpPOCKOIIOB,
OCHOBHBIE METO/Ibl METAJUIOT papUUECKUX HCCIeI0OBAaHHUMA, METOIbI IPUTOTOBJIEHHUS 0OBEKTOB UCCIIEA0BAHMUSL.



PactpoBast osnekTpoHHas MeTayuiorpadus: (U3MUECKHE OCHOBBI TOJYyYEHHUS H300paskeHHs,
MOJArOTOBKa OOpa3moB [UIs HCCICNOBAaHMSA, IPHUMEHEHHE pPACTPOBOM 3JIEKTPOHHOW MHKPOCKOIUH.
Ou3NUECKue OCHOBBI MOTYYCHUS N300paKEeHUSI.

TpancMuccHOHHAS AIIEKTPOHHAS MHKPOCKOIUS: B3aMMOJICHCTBHE DSJEKTPOHOB C BEIIECTBOM.
YCTpOUCTBO MHKPOCKOIIA. YBEIMYEHHE U pa3pelIcHUE IPOCBEYMBAIOIIUX JJIEKTPOHHBIX MHKPOCKOIIOB.
Kontpact u ¢QopmupoBanne wnzoOpaxkenus. PaccessHue osrexkTpoHoB BemiectBoM. OOpasoBaHue
T(paKIMOHHON KapTUHBI B YJIEKTPOHHOM MHUKPOCKOTIE.

3 MeTaJ’IJ’IOFpa(l)HH CIIJIAaBOB Ha OCHOBC 7KeJie3a

Makpo - ¥ MHUKPOCTPYKTypa JIUTOM M TOps4eaepOPMUPOBAHHON YIIIEPOJUCTON  CTaJM.
MuKpOCTpyKTYpbl CTajeil mocie pa3juyHbIX BHUJOB U PEXKHUMOB TepMHYeCcKOW 00paboTku. Bnusnue
XUMMKO-TEPMHUECKOH U MOCIEIyolel TEpMUYECKON 00pabOTKH Ha CTPYKTYpy MeTala.

MukpocTpyKTypa JerupoBaHHbIX cTajeil. Tunosble nuarpaMMbl paBHoBecHs Fe-M.

Makpo - 1 MUKPOCTPYKTypa Yyr'yHOB.

4 MeTaJIJIOFpa(l)Hﬂ HIBETHBIX METAJIJIOB U CIIJIABOB

Makpo ¥ MHKpPOCTPYKTypa MEIW W €€ CIUIaBOB. MUKpPOCTPYKTypa alFOMUHUS M €T0 CIUIaBOB.
MHUKpPOCTpYKTYypa THTaHa M €r0 CIUIaBOB. Makpo - W MHUKPOCTPYKTypa IIBETHBIX METAJUIOB M CIUIAaBOB B
JUTOM # J1eOPMHUPOBAHHOM COCTOSIHUM. MUKPOCTPYKTYpa IIBETHBIX METAUIOB W CIUIABOB IIOCIIE
Pa3IMYHBIX BUJIOB U PEKUMOB TEPMUYECKOM 00pabOTKH.

5 lIpakTnueckas Metaorpadus

[IpuroroBnenne wmakpo u MHUKpouuiddoB: oTOOpP 00pa3moB I MeTaIorpaduyecKoro
vccaeaoBaHus, abpa3uBHBIC MaTepHalIbl, TUTM(GOBaHUE, MOTHPOBKA MUTH(GOB. OCOOCHHOCTH TPUTOTOBICHHS
MUKpOIITU(GOB  pa3lIUYHBIX  CIUIAaBOB. XpaHeHHEe MUKpouuiudoB. TexHuka O€30MaCHOCTH  IPHU
MPUTOTOBJIECHUH HITU(OB.

MeTonpl  BBISIBICHHE MHKPOCTPYKTYPHl ~METaUIOB: OCHOBBI  BBISBIICEHHUSI MHUKPOCTPYKTYpHI,
XMMHYECKOE TpPAaBJICHHWE, B3BEIIMBAHME XUMHUYECKUX BEIIECTB JJIsi TPUTOTOBIIEHUS PEAKTHBOB,
ANIEKTPOJIUTUYECKOE TPABJICHHE, PA3IMYHBIE CIIOCOOBI BBISBJICHHSI MUKPOCTPYKTYPbI, TEXHUKA 0€301aCHOCTH
IIpH TpaBJICHUU HUTU(OB.

Metonpl ompeneneHuss HEMETAJUIMUECKUX BKIIOUEHUH: HCTOYHHKU OO0pa30BaHUS BKIIOYCHHIA,
KJacCUpUKausi  HEMETAJUIMYECKUX  BKJIIOYEHMH,  MeTalsiorpaguueckue  METOObl  H3YyYeHHUs
HEMETAINTMYECKUX BKJIIOYEHHUM, METOJbl BBIACICHHUS M IOCIEOYIOIEro H3y4eHUs: HEeMEeTaJUIMYECKUX
BKJIFOUCHUH.

MeTto1pl KONMYECTBEHHON MeTasuiorpaduu: onpezaeneHue (a3oBoro cocraBa CIJIaBOB U 0ObEMHOMN
nonu a3, cpemHEro pasMepa 3€pHa WIM YaCTHIIBI, CPETHEr0 pPACCTOSHHUS MEXKIy YacTHIIAMH,
pacmpesiefieHusi 3€peH WIM 4YacTHUIl [0 pa3Mepam, olpenereHue KOodPQPHUIMEHTa BBITIHYTOCTH (OPMBI U
CBSI3aHHOCTH CTPYKTYPBI.

N3mepenue mukpotBepaocti. O0macTs NPUMEHEHUSI METOIa MUKPOTBEPIOCTH.

Mertannorpadus CBapHbIX IIBOB U 30HBI TEPMUUYECKOTO BIIHSHHUSL.

4.3 JIaGopaTopHbie padoThI

Ne JIP Ne HaumenoBanue nabopaTopHbIX paboT Kou-so
paszzaena 4acoB
1 1 Y CTpoiicTBO M MPUHIMIIBI pa0OThI ONTUYECKMX MUKPOCKOIIOB 2
2 1 MeTob! BBISIBICHUSI MUKPOCTPYKTYpBI MeTallIoB. [IpurotoBienue 4
MUKPOHLTH(OB
3 2 Metop! onpeiesieHHsI HeMEeTANIMYeCKUX BKIIIOYSHUN 2
4 2 OCHOBHBIE METO/Ibl KOJIMUECTBEHHON MeTasuorpaduu 4
5 3 Mertannorpaduueckuii aHaJIu3 YriIepOAUCTBIX U JIETMPOBAHHBIX 4
cTajieil B MCXOTHOM U TepMOOOPabOTaHHOM COCTOSIHUU
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Ne JIP Ne HaumenoBanue 1abopaTopHbIX paboT Kou-so
pazzeina 4acoB
6 3 Mertaorpadguueckuii aHaJIn3 Pa3InYHBIX BHJIOB YyT'YHOB 4
7 4 Mertamtorpadus aqrOMHUHUS, THTAHA, MATHUS U CIUIABOB HA UX OCHOBE 4
8 4 MUKpOCTPYKTYpa MEJIU U €€ CIUIaBOB 2
9 S) @DpakKTaabHBIM aHAIN3 B MAaTEPUAIOBECHUN 2
10 ) N3mepenne MUKpPOTBEPAOCTH OTAEIBHBIX CTPYKTYPHBIX 4
COCTaBJISIOIINX
11 5 MertamtorpaguuecKiii KOHTPOJIb CBAPHBIX IITBOB. 2
Wroro: 34
4.4 llpakTHYeckHe 3aHATHS (CEMHUHAPBI)
Ne Ne Koin-Bo
Tema
3aHSTHS | pa3zena 4acoB
1 2 MeTo bl TOTydeHUs: IEPBUYHON HHPOPMALUH JUIsl KAUECTBEHHOTO U 4
KOJIMYECTBEHHOT'O aHAJIN3a CTPYKTYPHI CIIaBOB HA ONTHYECKOM U
AJIEKTPOHHOM MUKPOCKOIIE.
Onpenenenre pazMepa HEMETATMYECKUX BKIIFOUEHHUH B CTANIAX U CIIIaBax
o 'OCT 1778-70 «Cranb. MeTtamiorpagudeckue METO/IbI OTPEICTICHUS
HEMETAJUTMYECKUX BKItOUeHH». Onpenenenue pazmepa 3epHa no 'OCT
5639-82 «Crtamu u crutaBbl. MeTO bl BEISIBIICHUS M OTIPE/ICIICHUST BETUIHHBI
3epHay.
2 3 BrIsiBieHME U XapaKTEPUCTHKA CTPYKTYPbl MapraHIeBOM, XPOMHUCTOM, 4
HHUKEJIEBOM M KPEMHUCTOM cTanu. OnpeaeneHue CTpyKTypbl pa3InIHbIX
BHJIOB UYT'YHOB.
Bmusaue XTO u nocnenyromnieit TO Ha CTPYKTYpy M CBOMCTBA
LIEMEHTOBAHHOTO ¢j10s. CTPYKTYpHBIE IPU3HAKH a30TUPOBAHHOTO CJIOSL.
3 4 Mertamtorpadust Meu, aTFOMAHNS, TATaHA U CIUTABOB HA MX OCHOBE. 4
4 5 MeTtomap! monydeHuss HHGOPMAIUH IS KAYeCTBEHHOTO M KOJIMYECTBEHHOTO 4

aHaJIM3a U3JIOMOB Ha PacTPOBOM JIEKTPOHHOM MUKpockorie. [IpakTuka
ompe/esieHUsI MUKPOTBEPAOCTH U 00beMHOM 101U (a3. XapakTepucTuka
pacnpeiesieHus: AJIEMEHTOB CTPYKTYPHI B TPOCTPAHCTBE.

Uroro: 16




5 YuyeOHO-MeTOAMYECKOE o0ecIeueHHue TUCHATIINHBI

5.1 OcHoBHasi iMTEpaTYypa

1 BoroayxoB, C. M. MarepuanoBenenue [Tekcr] . ydeOHHK Ui CTYICHTOB BBICIIUX Y4eOHBIX
3aBeJiIeHnH, oOydJarommxcsi mo HampapieHusM "Mamunoctpoenue”, "KOHCTpYKTOPCKO-TEXHOIOTHYECKOE
obecrieyenne MamumHocTpouTenbHbIX mpousBoacts" / C. . borogyxos, E. C. Ko3uk.- 3-¢ m3n., crep. -
Crapserii Ockon : THT, 2018. - 536 c. : un.; 62,31 meu. n. - Ilpeam. ykas.: c. 515-518. - Tepmunsl u
onpenenenus: ¢. 519-524. - bubnumorp.: ¢. 525-527. - ISBN 978-5-94178-338-0.

5.2 lonoiHuTeIbHAS JIUTEPATYPA

1 Bamyas, X. [Ipaktrueckas metamuiorpadus. MeToasl u3rotosieHus: o0pasmnos / X. Bamryins; mep.
c HeM. B. A. ®enoposuya. - M. : Meramnyprus, 1988. - 320 ¢ ui.

2 Jlusummu, b. I'. Meramtorpadus: yue6. ans By3oB / b. I'. JIusmm.- 3-e uzn., nepepad. u gor. - M.
: Metannyprus, 1990. - 236 c.

3 Pynakos, B. . ®usudeckre METOIbI M3yUSHHS COCTAaBa U CTPYKTYPBI MATEPHAIIOB: y4uel. mocodue
st By30B / B. . Pynaxos, A. B. Ilonos. - Open0Oypr : TOY OI'Y, 2007. - 578 c.

5.3 Ilepuoanueckue u3TaHus

1 dedexrockomus : xxypHai. - M. : ArenTcTBO «Pocneuarsy, 2020-2022.

2 Marepuanoseaeuue : xypHail. - M. : OO0 «Hayka u texaonoruun», 2020-2022.

3 Bompockl MatepualioBeicHHS : XKypHAI. - M. : AreHTcTBO «Pocnedatsy, 2020-2022.

4 MatepuanoBeieHIE U TepMHUYECKasi 00paboTKa METAIJIOB U CIIABOB : KypHAI. - M. :
N3narensckuit nom «®osmymy», 2020-2022.

5.4 UnTepHeT-pecypchbl

1 becrimaTHsIl 00pa3oBaTeNbHBIN pecypc «MarepuanoBeaeHue): [canT]. —

Pexxum nocryna: http://www.supermetalloved.narod.ru

2 HayuyHo-TexHuueckuii moprai: [cait]. — Pexxum gocryma: http://www.materialovede.narod.ru
3 Crpanwuna kadenpsl MaTepuagoBeeHUS U TeXHOIoruu Marepuanos OI'Y: [caiT]. -

Pexxum moctyna: http://www.osu.ru/doc/635/kafedra/5232.

4 TlepcrieKTUBHBIC TEXHOJOTUH U HOBBIE Pa3pabOTKU: [calT]. —

Pexxum nocryna: http://www.sibpatent.ru

5 IlepenoBeie TexHOJIOTHH Poccuu - KOMIUIEKCHBIM MHPOPMAIIMOHHBIN MPOEKT: [calT]. —
Pexxum nocryna: http://www.ptechnology.ru

5.5 [IporpammHoe oOecnieyeHune, mnpodeccHoHAIbHbIe 0a3bl JaHHBIX W HHPOPMAIMOHHbIE
CIPaBOYHbIE CHCTEMbI COBPEeMEHHbIX HH(POPMALMOHHBIX TEXHOJIOTHIi:

1 Onepanuonnas cucrema PEJ] OC PE]J] OC:

2 Open Office/LibreOffice - cBo00HBII 0pHCHBII TAKET TPOrpaMM, BKIIOYAOIINIT B

ce0s1 TEKCTOBBINM U TaOIUYHBIN pelaKTOPBhl, PEAAKTOP MPE3eHTAlMN U Ipyrue o(pUCHbIE TPUIIOKEHUSI.

3 ABTOMaru3MpoBaHHas MHTEpAaKkTUBHas cucrtema cereBoro TtectupoBanua — AMCCT
(3apeructpupoBana B POCITATEHT, CBuaerenbcTBO O TOCyAapCTBEHHOM pErucTpalyy MporpamMMbl JUIs
OBM Ne2011610456, npaBoobnanarens — OpeHOYyprckuii rocy1apcTBEHHBIN YHUBEPCUTET), PEXKUM JIOCTYIIA
- http://aist.osu.ru;

4 Koncynperantllmtoc [DneKTpoHHBINH pecypc]: 3JIeKTpOHHOE MEPUOANYECKOe M3/IaHUe CIpaBOYHAas
npaBoBas cucrema. / Pazpadotuank 3A0 «Koncynsrant [lmocy, [1992-2016]. — Pexxum goctymna K cucteme B
cetu OI'Y mst yeranoBku cuctembl: \\fileserverI\\CONSUL T\cons.exe ;

5 TAPAHT IInardopma F1 [DnexktpoHHBIN pecypc]: cipaBoyHO-IIpaBoBas cuctema. / PazpaboTunk
OOO HIIIT «I'APAHT-CepBuc», 119992, MockBa, BopoGwsesl roper, MI'Y, [1990-2016]. — Pexum
noctyna B ceti OI'Y s ycranoBku cuctemsr: \fileserverl\GarantClient\garant.exe;



http://supermetalloved.narod.ru/
http://materialovede.narod.ru/
http://www.osu.ru/doc/635/kafedra/5232
http://www.sibpatent.ru/
http://www.ptechnology.ru/
http://aist.osu.ru/
file://///fileserver1/!CONSULT/cons.exe
file://///fileserver1/GarantClient/garant.exe

6 [IporpammHas cuctema Juis OpraHu3aluy BUIe0-KOHpepeHI-cBs3u Webinar.ru.
6 MaTepuajbHO-TeXHHYECKOe ofecrevyeHne TUCHMIIHHBI

Jlnisi MaTepualibHO-TEXHUYECKOTO 00eCTeyeHHs NUCIHILIMHBI UCTIONB3YIOTCS ydeOHbIE ayIUuTOPHH
IUIL TIPOBEEHUS 3aHATUH JICKIHOHHOTO THUIIA, Ja0OpAaTOPHBIX M MPAKTUYECKUX pPaldOT, MPOBEICHHS
IPYIIOBBIX U UHIUBUAYATBHBIX KOHCYIBTAINH, TEKYIIETO KOHTPOJIS ¥ IPOMEKYTOYHOM aTTECTAINH.

AyIuTOpHUH OCHAIEHBI KOMIUIEKTAMHU YYCHUYECKOW MeOeln, TEXHUIeCKUMHU CPEJICTBAaMH 00ydeHUs,
CITy’KAIlUMU JIJIS TIPE/ICTaBJICHUS yaeOHOH HH(OpMAaIK OOJIBIION ayAUTOPUH.

[Tomemenue st caMOCTOSITENILHOM pabOThl OOYYAIOIIMXCS OCHAIEHBI KOMITBIOTEPHOW TEXHUKOM,
noakiaroueHHoW K cetd "HMHTepHer" u olOecrieueHHWEM JOCTyNa B DIIEKTPOHHYIO HMH(OPMAIOHHO-
obpa3zoBatenbHy0 cpeay OI'Y.

JUia mpoBeleHMs] NPAaKTHUUECKUX pPAadOT HUCHOJb3yeTcs o0opynoBaHue Jaboparopuil Kadeapsl
MaTepHUaJIOBEICHUS U TEXHOJIOTUN MaTepUaloB:

- onrtmaeckuii Mukpockon MITB-3;

- onrtrueckuii 1rdposoit Mukpockon Olympus DSX1000;

- QJIEKTPOHHBIN pacTpoBsIi Mukpockon JEOLIJCM-6000;

- mukpoTBepromep [IMT-3M;

- MUKPOBH30p MeTauiorpadpuyeckuii mVizo-M-221;

- mukpockon Anstamu MET 3 (udpoBoit metamiorpadudeckuii KOMILUIEKC);

- ITM(POBATEHO-TIOJIUPOBANIBHBIN CTAHOK /711 IOJArOTOBKU MeTajulorpaduyeckux o0pasios;

Jli1a 0Oy4eHHsI 1 KOHTPOJIS IPELYyCMOTPEHO MPUMEHEHNE TEMAaTHYECKUX CTEH 0B, HHPOPMAIIMOHHO-
U3MEpUTENbHBIX CHUCTEM, KOMIUIEKTOB IUIaKaTOB, CX€M, HATypHBIX 0Opas3loB, TaOIuI, pa3aTOYHOIO
MaTtepuana Jjas WITIOCTPaLui JeKIHi.
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