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1. IIEJIM OCBOEHMSI JUCIIUTLTUHBI

Llenp ocBoeHMs [OUCHMINIMHBI — MpUOOpeTeHHe NPOdECCUOHATBHBIX  KOMIICTEHILHII.
npeaycMmoTpenHbix TpeboBanusiMu OI'OC BO, cBs3aHHbIX (HOpMUpPOBAHHEM 3HAHHN M HABBIKOB B
HCCNIeIOBaHUU MAKpO- U MUKPOCTPYKTYPBI META/LIA Il HAXOXKIIEHUS CBSI3H «CTPYKTYPa—CBONUCTBOY.
a TaKXe YCTaHOBJCHME 3aKOHOMEpHOCTeH 00pa3oBaHUS CTPYKTYphl /I MPOrHO3UPOBAHHA Ha
OCHOBE 3TOH CBSI3U CBOMCTB HOBBIX CILIABOB.
3amauu:

U3yYCHUE BIIMAHUS Ha CTPYKTYpY SIBJICHHH, [POUCXOJAIMIUX B METALIHYECCKHX MarepHalax b
YCIOBHUSX NPOU3BOJACTBA O] BO3JEHCTBHEM BHEIIHUX (AKTOPOB (HArpeBa, OXJIaX/CHUs U 1p.). A
CTPYKTYpPBI — Ha CBOHCTBA;

U3ydYeHHe BIIMSHUS YCIOBUH KPUCTAJUIM3ALUH, IIACTUUYECKOM ﬂe(bopMauym U PEKpUCTALIM3aLKH Ha
CTPYKTYpPY U CBOHCTBA METAJIIOB U CILIABOB,;

YCTaHOBJICHHE B3aUMOCBSI3M MEXAy KayeCTBEHHBIMM U KOJHUECTBEHHBIMH XapaKTEepUCTHKAMH
CTPYKTYpbI, W  (QHU3HYECKUMH, XUMHUYECKUMH, MEXAaHHYECKHMH, TEXHOJIOTHUECKHMH U

OKCILTYaTalHOHHBIMHA CBOMCTBAMM METAJTUYECKHX MaTcpualioB;

yCTaHaBNMUBasg 3aKOHOMEPHOCTH 00pa3oBaHHUs CTPYKTYpbl, HPOrHO3UPOBATh CBOWCTBA HOBLIN
CILIaBOB.
2. MECTO JMCIIMIIJIMHBI B CTPYKTYPE ONIOII
Jucimmmmaa  «Metaytorpagusy  OTHOCHTCS K 4acTH, (OpMHUpYeMOH  y4aCTHHKaMH

00pa3oBaTeIbHbIX OTHOILEHHH.

3. INIAHUPYEMBIE PE3YJBTATHI OBYUYEHUS 11O TN CITUTTJITUHE

HHaHI/IpyCMHC PE3YJIbTAThI O6yLICHI/I$I 0 AUCHUIINHE, COOTHCCCHHBIE C HMJIAHUPYCMbIMH

pesynsratamu ocBoeHHs OITOIT (koMneTeHUUAMY U MHIUKATOpaMH TOCTHKEHHUS KOMIIETEHIIMI ).

IInanupyemeie pe3ynbraTbl 00yUYeHHs MO AMCUMIUIMHE, B
o COOTBETCTBHH C HHIAUKATOPOM AOCTHIKEHUSA KOMIETEHLIUH
OpMHpYEMBIC Hnaukarop Haunmenosanue
KoMneTeriAn JOCTHXEHUS OLE€HOYHOrO
(k00, codepocanue
Komnemenyu) KOMIETEHLIUH Pe3ynbTaTsl 00yYeHHs Mo AUCUMTIINHE CpeacTBa
(x00, codepocanue
unoukamopa)
[K-2. Crniocoben MK-2.1. 3naer 3HaeT BIMSHUE Ha  CTPYKTYpy  ABJICHHUH, VeTHblE M
TIPUMEHATb HaBbIKK | NMPUHLMUILI cOopa, NPOMCXOMALIMX B META/UIMUECKHX MaTepuaiax B TECTOBbIC
UCTIO/B30BaAHUSA orbopa 1 0600611EeHUs YCNOBHAX MPOM3BOACTBA MOI BO3AEHCTBHEM BOTIPOCHI.
NPHHUMIOB H MHPOpPMaLMH BKIKOYas | BHEWIHUX (akTOpoB (Harpepa, OXJaXIEHHS M | MpakTHueckie
METOANK CTaHAapTHbIE U ap.), a CTPYKTYpPbl — Ha CBOHCTBA; 3a4aHns
KOMIJIEKCHBIX cepTU(UKaLMOHHbIE 3aKOHOMEpPHOCTH  00pa3oBaHMA  CTPYKTYPhI,
Hccne10BaHmi, : W3MEHEHHUS MEXAHMUYECKHUX, TEXHOJIOIMYECKHX M
VCTIbITAHUH U JKCIUIyaTaLUOHHBIX CBOMCTB METAJIOB M CIIABOB
JQUarHOCTHKH B 3daBHCHMOCTH OT H3MEHEHHS €r0 CTPYKTYPbi.
MatepHanos, IK-2.2. Vmeer VYMeeT UCnonb30BaTh Ha NPAKTUKE COBPEMEHHbIE
u3aeauit u TIPUMEHSIET HaBbIKH nipefcTaBJIEHHS HayK O MaTepHanax;
MPOLECCOB UX HCNOJIb30BaHUA yCTaHaB/IUBATh B3aMMOCBSA3b MEXIY
TIPOU3BOACTBA, MPUHLIMIIOB U METOAUK | Ka4e€CTBEHHBIMH n KOJIUYECTBEHHBIMH
obpaborku 1 KOMIUIEKCHBIX XapaKTepUCTHKaMH CTPYKTYpbl, M (U3MYECKUMHU,
Monu(pHKaLUK, viccrie 1I0BaHui, XHUMHYECKHMH, MEXaHUUYECKUMH,
BKJIIOYas VICTIBITAHU 1 TEXHOJIOTMYECKUIMHU M 3KCTUIyaTalMOHHBIMH
CTaHAapTHBIE U JVAarHOCTUKH CBOMCTBAMU METAIIMYECKUX MATEPHAJIOB; >
cepTUPUKALHMOHHBIE | MaTEpPHAIOB, U3deNuit | paboTath Ha CBETOBOM MHKpPOCKORE;
MCIBITAHUS ¥l MPOLIECCOB HX V3TOTABIMBATL  MHKDOLTH(bLI, BBISBIATL Ha
TIpOM3BOJICTBA, wnudax TUIHYHbIE CTPYKTYpHBIE
06paboTku COCTaBJISIOILILE, NpOBOANHTh
MoaudHUKauym, MeTauorpadIeckiii  aHalau3 MPOMBILIEHHbIX
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BK/ItOYas CTAaHAApPTHBIE | CTaJiel M YYTYHOB, UBETHBLIX METAIOB U CTIABOB.
U cepTurKauMOHHbIE

UCIIbITAHUS
[1K-2.3. Bnaneer | Bnaneer CHOCOOHOCTBIO BbITIOJIHATD
HaBbIKaMH# KOMIUIEKCHBIE HCCIENOBAaHHA W MUCHBITAHUS MpPH
KOMIUIEKCHbBIX U3YUEHUH METaJUTHYECKUX MaTepHanoB;
UCCIIeN0BAHMH, NpaKkTHYECKUMHU HaBblKaMH
UCTIbITAHUH M | MeTaorpauuecKoro uccie10BaHus
JIMarHOCTHKH

MarepualioB, W3AeNHid
u NPOLIECCOB UX
TIPOW3BO/ICTBA,
o6paboTku 1
mMoauduKauuu

4. ObbEM U CTPYKTYPA JUCHUIIJINHBI

TpynoeMKOCTh JUCHMIUIUHBI COCTABIISET 4 3aueTHble eNUHUIE], 144 yaca.
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1 Pasnen 1. XapakTepucTHKa peanbHOro 4 12 5 10
MeTaJl1a. 3aTBepAeBaHHe METAILIOB.
P 2 T : 3-4
aszesn 2. [IpakTuueckas ”
2 p 4 5-6 6 8 2 20 PelTHHI-KOHTPOb |
meratorpagus.
7-8
Pazzen 3. Metannorpagus cruiaBoB Ha 2-10
3 : 4 111-12] 6 6 2 H - 2
OCHOBE Kele3a. 0 | PeHTHHT-KOHTPOMB
13-14
4 Paspen 4. Merantorpadus LBETHbIX 4 15-16 4 4 2 13
METANIOB U CIIaBOB. 17-18 PedTHHr-KOHTpOB 3
Bcero 3a 4 cemectp 18 18 18 63 JK3aMeH
Hanuuue B aucunruinne KIT/KP -
Hroro no ancumnnuse 4 18 18 18 63 DK3aMeH

Conep)lcalme JeKIIUOHHBIX 3aHATHII M0 THCIHUILTHHE

Pazoen 1. Xapaxmepucmuka peanvnoco memania. 3ameepoesanue Memaiiog.

Tema 1.1. 3nauenue, nenb u 3amaun kypca «Metannorpadusy». XapakTepucTHKa peaibHOIO
metasuia: [lpuMecu B MeTaiax.

Tema 1.2. 3arBepmeBanue MeTamioB: CIpyKTypa O KMAKHX MeTamioB. Ilpouecc
3aTBepaeBaHus. PopMa KpHCTALIOB, 00pa3yIOIINX NpH 3aTBEpACBaHHH MeTaiiad. Bo3HMKHOBEHME
neeKTOB pelieTKH MpU 3aTBEPACBAHMH.
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Pazoen 2. I[lpaxmuueckas memaniozpapus.

Tema 2.1. Mertautorpaduyeckiue MHUKPOCKONBI: YBenuueHue oOwekTa. [IpuHumnuaibHas
cxema MHKpockona. Paspemaromasi crocoOHOCT, MUKpockona. OOBEKTHBBI M OKyJapbl. OOLine
npaBuia 00palIeHUs: C MUKPOCKOIIOM.

Tema 2.2. IlpuroroBienue Mukpouumdon: OtGop 006pa3suoB s MeTALIOrpadUUecKoro
uccienosanus. lllmudoBaHre ¥ nNonvpoBKa UHUIHGOB. BbIBIEHHE CTPYKTYpbl TpPaBIECHHEM.
Oco0eHHOCTH TPHUTOTOBIEHUS MHUKpPOLUIM(GOB pa3MYHbIX CIUIABOB. XpaHEHHE MHKPOLUTH(DOB.
Texuuka 6€30MaCHOCTH MPH IPUTOTOBJICHUH LU (OB.

Tema 2.3. MeTonsl BBHISIBIEHHE MUKPOCTPYKTYpPHl MeTalwaoB: OCHOBBI BbISBICHHS
MHKPOCTPYKTYpbl. Pasnuynble cnocoOB! BBIBICHUS MHKPOCTPYKTYPBl. XHMHUYECKOE TpPaBIICHHC.
B3BemnBanne XMMHYECKHX BEIIECTB Ui IPUTOTOBJICHUS PEAKTUBOB. JJIEKTPOJIUTHYECKOE
TpasieHne. TexHuKa 6e30MacHOCTH NPU TPABICHUHU IITH(OB.

Tema 2.4. MeToapl onpeneneHusl HeMEeTALIHYeCKUX BKItoueHH#: McTouHnku obpa3oBaHus
BKkmioyeHud. Kiaccubuxanus HeMeTauIMyeckuX BKIIOYEHHHA. Mertamiorpaduyeckie MeTO/b
U3yYeHHs] HEeMEeTANIMYECKHX BKIIOUYEHWH. MeToas! BBUIECTIEHUS M IOCIEAYIOLIETO U3Vuenus
HEMETAUTHYECKHX BKIIIOUESHUH.

Tema 2.5. Metons! kosnyecTBeHHOM Metauorpaduu: Onpenenenue Benuuunsl 3epHa. [OCT
5639-82 «Cranu u crmaBel. MeTonb! BEISIBIEHUS W ONPEEICHUS BEIUUNHBI 3epHa». OnpenencHue
¢a3oBoro cocrana CIIaBOB.

Tema 2.6. U3mepenue MukpotepaocTu. O6aacTh NpUMEHEHHSI METO1a MHKPOTBEP10CTH.

Tema 2.7. TOCT 10243-75 «MeToabl UCTIBITAHUH ¥ OLIEHKH MaKpOCTPYKTYPbI».

Pasoen 3. Memannozpagus cniasoe Ha ocrose dicenesa.

Tema 3.1. Makpo- © MHKpPOCTPYKTYpa JIUTOH U ropsdyeae@popMUpOBaHHOH YIIepOAUCTOM
CTaJIH.

Tema 3.2. MUKpOCTPYKTYpHI CTaleil MpH pa3NNYHBIX TepMHUYEeCKMX 00paboTkax (OTHHT.
3aKanka, OTITyCK, XHMMHKO-TepMHueckas oOpaborka). BnusHue uemeHTauuu M nocneayrouici
TepMudeckoit 00pabOTKH Ha CTPYKTYpPY U CBOMCTBAa LEMEHTOBAHHOIO €jl0s. BiidsiHUe a30TUpoBaHusl
Ha CTPYKTYpY U CBOHCTBa IOBEPXHOCTHOTO CITOSL.

Tema 3.3. Metajutorpadus cBapHbIX IIBOB. MeTayiorpaguecKiii KOHTPOJIb CBAPHBIX IIIBOB.
30Ha TEPMUYECKOTO BIUSHUS.

Tema 3.4. MukpocTpyKTypa NErHpOBaHHBIX CTajleld. TUNIOBBIE TUarpaMMbl paBHOBecHs e-M.
CrpykTtypa mapranueBoit cramu. CTpykTypa XpoMHcTOH cTaiud. CTpyKTypa HHKEJIEeBOH CTaiu.
CTpykTypa KpEMHUCTOH CTalH.

Tema 3.5. Makpo- u MukpoctpykTypa 4yryHoB. 'OCT 3443-87 «OTnuBku U3 4yryHa ¢
pazniyHo# Gopmoit rpaduta. MeToabl onpeneneHus CTpyKTyphI».

Pazoen 4. Memannoepaghus yeemuuvix Memanios u cniasoe.
Tema 4.1. MuUKpOCTpyKTypa MEIH U €€ CILIABOB.

Tema 4.2. MUKpoCTpyKTypa aJIlOMUHHUS U €TO CIIJIaBOB.
Tema 4.3. MUKPOCTPYKTypa TUTaHa M €ro CIIJIaBOB.
3aKJIIOUCHHE.

Coaep:xanue 1a00paTOPHLIX 3AHATHH 10 AMCLMILIHHE

Pazoen 2. [Ipakmuueckas memaniozpagus.

Tema 2.1. Metamnorpadgudeckue MUKpPOCKOMNBI: YBenuueHue obbekta. [IpuHuMnuanpHas
cxema MHKpockoma. Paspemaromas crnocobHocTs Mukpockona. OOBEKTHBBI M OKysIspbl. OGuuie
HpaBuia 0OpaIleHUs ¢ MUKPOCKOTIOM.

Copneprxanue 1abOpaTOPHBIX 3aHATHH.

W3yyenne metanorpad4eckoro MUKpockorna

Tema 2.4. MeToznps! onpeneneHuss HeMETAUIMYECKUX BKioueHuil: Mcrounuku obpazoBaHus
BmoyeHHd. Kiaccudukanus HeMeTannMyeckuX BKIIOUEHHH. Metautorpaduueckue  MeTo b
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U3YyYeHHUs] HEMETAJUIMYECKMX BKIIOYEHUH. MeToApl BBLIENECHUS U MOCIEAYIOIEro H3VUEHHsl
HEMETAJIMYECKUX BKIIIOUEHHH.

Tema 2.5. MeTtoasl konuuecTBeHHON MeTajutorpaduu: OnpeneseHue BenuunHb 3epHa. ['OCT
'5639-82 «Cranu u crnaBbl. MeToab! BBISBICHHS U ONpeJeNieHUs] BEIMYUHEI 3epHa». Onpenenenue
tha3oBOro cocTaBa CIJIaBOB.

ConepxaHue 1a00paTOPHBIX 3aHITHH.

KonuuecTBeHHBIH MeTayuTorpaguyeckuil aHamus.

Tema 2.6. U3smepenne mukporepaoctu. O01acTs NPUMEHEHHS METOIa MUKPOTBEPAOCTH.

Copnepxanue 1abopaTopHBIX 3aHITHIMA.

H3MepeHre MUKPOTBEPIOCTH.

Pazoen 3. Memannoepagusi cnnagog Ha ocrose dicenesa.

Tema 3.3. Metayutorpadust cBapHBIX LIBOB. MeTajulorpauyuecKuii KOHTPOJIb CBAPHbIX LLBOB.
30Ha TEPMUYECKOTO BIIUSHUS.

ConeprxaHue 1abOpaTOPHBIX 3aHATHH.

Meramnorpacdus cBapHbIX HIBOB.

Tema 3.5. Makpo- u mMukpocrpykrypa 4yyryHoB. ['OCT 3443-87 «OTIuMBKM U3 4yryHa c
pasnuuHoi Gopmoii rpaduta. MeToab! onpeneneHus CTPyKTypby.

Conepxanue 1abopaTOPHBIX 3aHATHI.

W3ydenue cTpyKTyphl YyryHa ¢ pa3u4Hoi popmoit rpaduta

Pasoen 4. Memannozpaghus yeemuuvlx Memanios u cniagos.
Tema 4.1. MukpoCTpyKTypa MEU U €€ CIJIaBOB.
Conepxxanue 1a00paTOPHBIX 3aHATHIMA.

Meramnorpadus Meau U CIIaBOB Ha €€ OCHOBe.

5. OEHOYHBIE CPEACTBA JJIs1 TEKYIEI'O KOHTPOJISI YCITIEBAEMOCTU,
MPOMEXYTOYHOM ATTECTAIIAU IO UTOT'AM OCBOEHUSA JUCLUATNIUHbI
U YYEBHO-METOANYECKOE OBECIIEYEHUE CAMOCTOSITEJABHOMN PABOTbI
CTYAEHTOB

5.1. TekymuH KOHTDPOJb YCHEBAEMOCTH (PEUMUH-KOHMpoio 1,  petmuio-Koumpo.iv
pelimunz-KoHmpons 3).

Bonpocwi k pelimune-xoumponio Ne |

1. 3nauenue, nenp U 3anauu Kypca «Mertannorpadgusy. XapakTepucTuka pealbHOrO Meraia:
[Tpumecu B MeTaIIax.

2. 3arsepaeBanue Meraiios: CTpyKTypa ®uIKuX MeTau1oB. Ilpouecc 3atBepaesanus. dopaia
KPUCTAJUIOB, 0Opa3ylolUX Ipy 3aTBEpAEBAHUU MeTalsla. BO3HUKHOBEHHE Ne(eKTOB PELICTKH [IpH
3aTBEp/AECBaHUH.

3. Meratorpadudeckine MHKPOCKONBI: YBenuueHue oObekTa. [IpuHIunuambHas cxema
MHKPOCKOIIA.

4. Paspemaroniasg crnocoOHOCTb MHMKpockoma. OOBEKTUBBI M OKyJsApbl. OOlMe rnpapuia
o0pallleHUs ¢ MUKPOCKOIIOM.

5. IlpuroroBnenne MukpouunpoB: Otbop o00pa3noB s MeTaLIorpapuyeckoro
ucciaenosanus. [llnudoranue n nonrposka mHdoB. BeIsBICHUE CTPYKTYPHI TPaBJICHHEM.

6. OcoOEHHOCTHM  MPHUIOTOBJACHUS MHKPOULTH(OB  pa3jMYHBbIX  CIJIABOB.  XpaHeHue
Mukpouningos. TexHrka 0€30MacHOCTH MPH NPUTOTOBJICHUH HLTH(OB.

7. Metonb! BBISBIEHUE MHUKPOCTPYKTYPbI MeTaloB: OCHOBBI BBISBICHHS MHKPOCTPYKTYPbI
Pa3znnuHble cmocoObl BBIABICHUS MHUKPOCTPYKTYpPhl. XHMHUECKOe TpamieHue. BipeuuBaHue
XMMHUYECKUX BEIUECTB JIt NPUIOTOBJIEHUS PEAaKTUBOB. DJIEKTPOIUTHUYECKOE TpaBieHHe. Textnka
6€30MacHOCTH IIPH TPABJICHUU IUTH(OB.
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Bonpocul k petimunz-konmponro Ne 2

1. Meronpl omnpeneneHuss HEMETAUIMYECKUX BKIOueHuil: McrouHukn obpasoBanus
BKIIOYeHuH. Kiaccudukanus HeMeTaIHYeCKUX BKITFOYSHUH.

2. Meramntorpaguyeckie METOAbl HW3YYEHHS HEMETAUIMYECKUX BKIIOUEHUH. Mertombl
BBIZIEJICHUSI U TTOCIIEAYIOLIEI0 U3YUEHUs] HEMETANINYECKUX BKIFOUEHHUH.

3. Meronbl konuyecTBeHHOH MeTayutorpaguu: Onpenenenue BenuuuHbl 3epHa. [ OCT 5639-
82 «Cramu u cruiaBel. MeTonsl BBISBIEHHS U OINpPENETIEHMs BeIHWYMHBI 3epHay. OmnpejencHne
.(pa30BOro COCTaBa CIIJIaBOB.

4. Usmepenue mukporBeprocTd. OO1acTh NpUMEHEHUS METOAa MUKPOTBEPIOCTH.

5. TOCT 10243-75 «MeToap! HCIIBITAHUN U OLIEHKH MaKpOCTPYKTYPbI».

6. Maxkpo- ¥ MUKPOCTPYKTYpa JIMTOH U ropsdeepopMUpOBaHHON YIJIEPOAUCTOM CTAIIH.

7. MHKpOCTpYKTYphl CTal€il NpU pa3IUYHBIX TEPMHUYECKUX 0O0paboTKax (OTXKHI. 3aKajka.
OTIYCK).

Bonpocuwr k petimunz-konmponio Ne 3

1. MUKpOCTPYKTYpHI CTaJel [IpU pa3IMYHBbIX TEPMUUECKHX 00paboTKax (3anauu).

2. MuKpOCTpYKTyphl CTajledl, IMOABEPTHYTHIX XUMHKO-TEpMHYECKOH 00paboTke. BausiHue
LUEMEHTAIMH H MOCJIeAYIoed TepMUUecKOH 00pabOTKH Ha CTPYKTYPY U CBOMCTBA LIEMECHTOBAHHOIO
cios. BiausiHue a30THpOBaHUS Ha CTPYKTYPY U CBOHCTBA IOBEPXHOCTHOIO CJIOS.

3. Mertamnorpadus cBapHBIX MIBOB. MeTauiorpaduyeckuif KOHTPOJIb CBapHBIX IIBOB. 30HA
TEPMUUECKOTO BIUAHUS.

4. MuxpocTpyKTypa JIETUpOBaHHBIX cTaneid. TunoBkle quarpaMMmel paBHoBecHs Fe-M.
CrtpyKTypa MapranieBoi ctajim.

CrpyKTypa XpOMHCTO# CTaH.
CTpyKTypa HUKEJIEBOH CTAIH.
CtpykTypa KpEMHUCTOH CTaJH.

9. Makpo- u mukpoctpykrypa uyrynoB. ['OCT 3443-87 «OTauBku U3 4YyryHa ¢ pa3jid4HOH
dopmoit rpaduta. MeToabl OnpenieieHust CTPYKTYphI».

10. MHKpOCTpyKTypa MEIIU U €€ CIJIaBOB.

11. MukKpocTpyKTypa aTlOMHHHUS U €r0 CIIaBOB/

12. MukpocTpyKTypa TUTaHa U €ro CILIaBOB.

% N o

5.2. Ilpome:xkyTouHas aTTeCTALMA [I0 UTOraM OCBOEHUS TUCLUILIMHBI B (popMe dK3aMeHa.

Ik3amenayuoHHbie 60NPOCHl
Yacts I. Teopetuueckue BOpocsl

1. 3uayenue, )b U 3a7a4d Kypca «Metamtorpadusy. XapakTepUcTHKa peaibHOro MeTaslia:
[Ipumecu B MeTasiax.
' 2. 3atBepreBanue MeTayuloB: CTpyKTypa )UAKUX MeTawoB. [Iponecc 3arBepaeBanns. Popma
KPUCTA/UIOB, 0Opa3yroIMX NpH 3aTBEPAEBAHUN MeTalaa. Bo3HUKHOBEHHE JIeeKTOB pellieTKH [1pU
3aTBep/IEBaHHH.

3. Meramtorpaguyeckue MHUKpPOCKONBL: YBenudeHue oObekTa. [lpuHnmnuanbHas cxema
MHKPOCKOTIA.

4. Paspemwatomas crnocoOHocTb MHKpockona. OObeKTHBbI W OKyJsipbl. OOLiMe npasm.ia
oOpareHus ¢ MUKPOCKOIIOM.

S. TlpurotoBnenue wmukpouutudon: OtOop o0pasuoB i MeTaIOrpadMyecKol o
uccienosanus. [llnmidosanue u nonuposka numdoB. BeisBienne cTpyKTyphbl TpaBieHHEM.

6. OcOOCHHOCTM  NPUTOTOBIEHHS MHKPOHUIM(OB  pa3NUUHBIX  CIUTAaBOB.  XpaHEHHeE
MHUKpolUTH(}OB. TexHuka 6e30MacHOCTH [IPU NPUTOTOBIEHUH HITHGOB.

7. Metonpl BbISIBIEHHE MUKPOCTPYKTYpPBl METAII0B: OCHOBBI BBISIBJIEHHS MUKPOCTPYKTYPbI.
Paznuynble cnocoObl BBIABIEHHS MHKPOCTPYKTYpbl. XHMHUECKOE TpamsicHHe. Biewupanue




XMMHYECKUX BeIIeCTB JJIsl NPHUTOTOBJICHUS DPEAKTHBOB. DJIEKTPOJUTHYECKOe TpasjieHHe. TexHHKa
©€30I1acHOCTH MPU TPABJIEHUH LUTH(OB.

8. Meroast omnpeneneHus HEMETAUIMYECKMX BKIOYeHUH: McTouHukn  oOpasoBaiiis
BKTIOYeHUH. Kiaccupukanus HeMeTaJTUYeCKUX BKITFOUEHHUH.

9. Mertamtorpadbuyeckue METOAbI HM3YYEHUS HEMETAUIMYECKUX BKJIKOUCHHH. MCe1o, bl
BBIACJIEHUS U MOCIEAYIOIET0 H3yUYECHUSI HEMETAIITNUYECKUX BKIIOYEHHH.

10. Metoas! konuyecTBeHHON MeTaiorpaduu: Onpeaenenue BenuuuHsl 3epHa. [OCT 5639-
82 «Cramu u cmiaBbl. MeTonbsl BBISBIECHUS U OIpEAEeHUs] BEIUYMHBl 3epHan. OmnpeneseHue
¢a30BOro cocrana CIIaBOB.

11. H3smepenune Mukporsepaoctu. O6aacTs NPUMEHEHUS METOIa MUKPOTBEPAOCTH.

12. TOCT 10243-75 «MeToabl UCTIBITAHUH U OLIEHKH MAaKPOCTPYKTYPBI».

13. Makpo- 1 MUKpPOCTPYKTYpa JIUTOH U ropsueieOpMUPOBAHHON YIIIEPOIUCTOH CTaslu.
_ 14. MHuKpOCTPYKTYpbl CTajiel NpH pa3IM4HbIX TEPMHUUYECKUX 00paboTkax (OTXKHT, 3aKasika.
OTIIYCK). : '
15. MHUKpOCTPYKTYpBI CTalleH, MOABEPTrHYTHIX XUMHUKO-TepMHUUecKoit oOpaboTtke. Bnwusiiiic
[EMEHTAMU U TIOCIIEAYIOUIEH TepMUUecKoi 00paboTKH Ha CTPYKTYpY U CBOMCTBA LEMEHTOBAHIOI0
ciosi. BnusiHue a30TUPOBaHUS HA CTPYKTYPY U CBOMCTBA NOBEPXHOCTHOTO CJOSL.

16. Meramnorpadus cBapHbIX 1IBOB. MeTayutorpa¢puyeckuit KOHTPOIb CBAPHBIX LIBOB. 30HA
TEPMUYECKOTO BIHUSHHUS.

17. MukpocTpyKTypa JIerupOBaHHbIX cTayiel. THUnoBble muarpaMmsl paBHoBecus Fe-M.

18. CtpykTypa MapraHueBOi cTaiH.

19. CtpykTypa XpOMHCTOMH CTaIM.

20. CrpyKTypa HHKEJIEBOH CTalH.

21. CTpykTypa KpEMHHUCTOM CTaJIH.

22. Makpo- u MukpocTpykTtypa 4uyryHoB. ['OCT 3443-87 «OTnuBKH U3 4yryHa ¢ pa3zjiMuHOM
¢bopmoit rpapuTa. MeTobl ONIpeIeIEHUs CTPYKTYPBI».

23. MukpocTpyKTypa MeJH H €€ CILIaBOB.

24. MuxkpocTpyKTypa aJIlOMUHUSA U €r0 CILIABOB.

25. MuKpOCTpyKTypa TUTAHA U €ro CIUIABOB.

Yacts 1. 3agaun npakTu4eckoro xapaxkrepa
Bo3MmoxeH cienyrouyi THI 3a1a4:
[To cTpykType yKa3aTh CTalb U TEPMUUECKYIO 00paboTKy.
HaszHauuTh 15 yKa3aHHOH CTaIM peXXUMBI TEPMUYECKOH 00pabOTKU U ONHMcaTh CTPYKTYpPY nocie
kaxpaoro Buga TO.

5.3. CamocrositenbHas paboTa o0y4alomerocs.

Pazoen 1. Xapakmepucmuka peanvhozo Memaina. 3ameepoesanie Memanios.

Tema 1.2. 3arBepaeBanue MetawioB: CrTpykTypa kuikux MetauioB.  [lpouecc
3arBepaeBanus. GopMa KpuctawioB, oOpa3yroUIUX MpH 3aTBEpJeBaHUU MeTailia. Bo3HUKHOBEHHC
nepEeKTOB PELIETKH NIPU 3aTBEPICBAHHH.

Pasoen 2. [Ipaxmuueckas memannozpagus.

Tema 2.2. lpurorosnenue mukpouringon: Otbop obOpa3uoB [l MeTanaorpapuueckoro
uccnenosanusd. Llnmudosanne u mnomupoBka 1UTHGOB. BBIIBIEHHE CTPYKTYPBI TpaBICHUCM.
Oco0eHHOCTH TMPHUTOTOBJICHUS MHUKPOHLIM(OB pa3ivyHbIX CIJIABOB. XPAaHEHUE MHUKPOLLIU(OB.
TexHuka 6€30MaCHOCTH MPH MPUTOTOBICHUH HLUTH(OB.

Tema 2.3. Meroasl BbIABICHHE MUKPOCTPYKTYpPhl MeTaioB: (OCHOBBI  BBISIBIICIHHS
MHKDPOCTPYKTYpbl. Pa3nuynble CrocoOBbl BBIABICHHUS MHKPOCTPYKTYPbl. XHMHYECKOE TpaBlICHUC.
B3pemnBaHHe XHMHYECKHMX BELIECTB JUIS IIPUTOTOBJIEHHS] PEAKTUBOB. JEKTPOIHUTHUECKOEC
TpaBieHue. TexHuka 6e30MaCHOCTH NIPU TpaBJICHUH UITH(OB.




Tema 2.4. MeTonsl ompelelieHusl HEMETAUTHUECKHX BIUIIOYeHUWH: Meratorpaduyeckue
METO/Ibl M3yYEHHS] HEMETANINYECKUX BKIIOUCHUHA. MeToIBl BBIACTICHHS B TIOCIEAYIOMIErO H3yYeHHs
HEMETAIMYECKHUX BKJIIOUCHHH.

Tema 2.5. Metonp! konuyecTBeHHOMN MeTautorpadun: Onpexnesenue Bemunnsl 3epua. ['OCT
5639-82 «Cranu u cnnasBbl. MeTo/1bl BBIABIECHUS U OIIPEE/IEHHs BETUUMHbBI 3¢PHa».

Tema 2.6. MsMepenne MukpoTseprocT. O6nacTs MIPUMEHEHUS METOIa MUKPOTBEPIOCTH.

Tema 2.7. TOCT 10243-75 «MeToap! UCTIBITAaHKH U OLEHKH MaKPOCTPYKTYPbI».

Pazoen 3. Memannoepaghus cnnraeoe na ocrnoee xcenesa.
Tema 3.1. Makpo- U MHKpPOCTPYKTypa JUTOH W ropsueneGopMHUpOBaHHON yriaepoaucToi .

CTaJIH.

Tema 3.2. MUKpPOCTPYKTYpBI cTaJleil NMpH pa3iNYHbIX TEPMHUYECKHX 00paboTKax (XHMHKO-
TepMHUUeckas o6paboTka). BimsHue IeMEHTalMH M IOCHedyloumed TepMHueckod oOpaboTkH Ha
CTPYKTYPY M CBOICTBa LIEMEHTOBAHHOIO CJI0s. BiMsHUE a30THPOBAaHHUS HA CTPYKTYpY H CBOHCTBA
IIOBEPXHOCTHOTO CJIOS.

Tema 3.4. Tunosele nuarpammsel paBHoBecuss Fe-M. CrpykTypa MapranueBoit craiu.
CrpykTtypa xpomuctoii cranu. CTpykTypa HuKeneBoi cramu. CTpyKTypa KPEMHHCTOH CTaslu.

Tema 3.5. Makpo- u Mukpoctpyktypa uyrynoB. ['OCT 3443-87 «OTnuBkM U3 4yyryHa ¢
pa3nuyHoit popmoit rpaduta. MeToab! OnpeaesieHUs CTPYKTYPBI».

Pasoen 4. Memannoepaghus yeemuuix mMemanios u cnidagos.

Tema 4.1. MUKPOCTPYKTypa MEJIH U €€ CIJIaBOB.

Tema 4.2. MHUKpOCTpYKTYpa aJIlOMUHHS U €r0 CILJIABOB.

Tema 4.3. MuKpOCTpyKTypa TUTaHa U €ro CIJIABOB. B

@onn  oneHouHelx  Marepuaniop  (POM) anst  npoBemeHHs  arTecTalMM  yPOBHS
cOpMHUPOBAHHOCTH KOMIIETEHLHI OOYYalOIUXCs MO JHCUMILIMHE O(GOPMIISETCS OTAC/IbHbLIM
JOKYMEHTOM.

6. YAEBHO-METO/JHYECKOE U HH®OPMAIIMOHHOE OBECITEYEHUE
JUCHHUIIJIUHBI
6.1. KuuroodecneueHHOCTH

KHHUIOOBECIEYEHHOCTb
HaumeHoBaHue TMTEpaTypbl: aBTOP, Ha3BaHUE, BUJ H3JAHUS, lon
W3AATENbCTRO H3IAHUA Hanwuuue B neKkTpoHHOI OnbanoTeKe

Bal'y

OcHoBHas nureparypa

1. Kapronoga J1.B. OcHoBbl MeTasusiorpaduu [DnekTpoHHbIH pecypc]: 2019 http://e.lib.visu.ru/bitstream, 123456789 '8 :
yuebHoe nocobue/ JI.B. KaproHosa; Baapumupckuit 308/1,01936
rocyapCTBEHHbIH YHHBEPCUTET UMEHHM AsekcaHapa ['puropbesuua u
Huxkonas I'puropeesuua CroneroBslx (Bal'V). — Baaaumup: Bal'V,
201 .— 3arnaBue ¢ TUTyJa 3KkpaHa .— liMeercs neuaTHas Bepcus ¢
BbIX. AaH.: Bnagumup, Bal'Y, 2020. — 99 c.: ua., tabn. — CBoOOAHBI
JOCTYN B JIOKIbHOH ceTd yHuBepcuTeTa. — ISBN 978-5-9984-1047-5

2. bemmxos AB. OcHOBBl mNpakTHYeckoi  MeTajuiorpaduu 2013 http://www.iprbookshop.ru/18391
[OnexTpoHHblif pecypc]: yuebHoe mocobue/ bemuxos A.B., Benkun
I.H— OmnektpoH. TekcTOBble naHHble. — CapaToB: By3oBckoe
obpazosanue, 2013.— 56 c.

3. Kapronosa JI.B. OcHOBBI MaTepHaioBeleHUS METAIIHYECKUX U 2014 http://dspace.www | .visu.ru/bitstream 123
HemeTajuimueckux Bewects/ JI. B. Kapronosa, B. A. Keumn. — 456789/4028/1/01404 pdt
Bnagumup: Bnaaum. roc. yu-T um. A. I'. u H. I'. CroneroBbix
(Bal'Y), 2014. — 176 c. H3nanue Ha np. Hocutese: QCHORBLI
MaTepHaloBeICHUA METaJIUYEeCKHX M HEMETA/JIMYeCKHX BelIecTB
[SnexTponHblit pecype],

ISBN 978-5-9984-0503-7.




JlononHuTeabHas JuTeparypa

1. Meramutorpadust MeTayuyIOB, [MOPOLUIKOBBIX MAaTepHalioB U 2016 http://znanium.com/bookread2 .php’book
MIOKPBITHH, NOJIYYEHHbIX IEKTPOUCKPOBLIMU crniocobamu: =456122

Mownorpagpus / B.H. I'aganos, B.I'. Canbuukos, E.B. Arees, JI.H.
Pomanenxko. - M.: HUL| UHOPA-M, 2016. - 468 c. - ISBN 978-5-16-

009752-7.

2. MarepnanoBeneHue U TexHosorus MarepuanoB: Yuebuuk / I.I1. 2014 hitp://znanium.com/bookread2.php?book
®etucos, ®.A. lapudynnus. - M.: HULL MHOPA-M, 2014. - 397 c.: =413166

60x90 1/16. - (Beicluee obpaszoBaHue: bakanaspuar). ISBN 978-5-16- .
006899-2

6.2. Ilepnoanyeckue H3ganus
XKypuains! «Bonpockl MaTepuanoBeIeHUsY,
«MarepuanoBeaecHHIEY.

6.3. UnTepuer-pecypcol : ’ S
www.materialscience.ru, ' '
http://xn--80aagiccszezsw.xn--plai/

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCUUIIJIUHBI

Jlng peanu3anyy JaHHOH JUCHUILIMHBI HMEIOTCS CIIELUAIbHBIE TIOMELLEHMS ISt TPOBCICH A
3aHATHH JNEKLUMOHHOrO THIA, 3aHATHH J1abOpaTOpHOTO THIA, TPYMNOBBIX W HHAWBUAYAILHDLIN
KOHCYJIbTallMH, TEKYLIero KOHTPOJIS U INPOMEXYTOUYHOHM aTTeCTallid, a TAKXKE NOMELUEHHs 1 I
caMoCTOATENBHON paboThl. JlabopaTtopHbie paboThl NPOBOAATCA B CIIELMATIH3UPOBAHHON ay AU TOPHH:

aymutopuss  103-2, obopynoBaHHas MeTaiorpaguyecKuMu MHKpockomamu. Habopsl
MUKpoIITM(pOB, aTbOOMBI MHKPO- H MaKpOCTPYKTYD.

JlexnmoHHBIE ay IUTOpUN 000pyI0BaHb! poekTopaMu. HoyTOyk.

[lepedens Hcnoap3yeMOro JIMUEH3HOHHOTO IIporpaMMHoro obecnedenus: MS Windows. MS
PowerPoint. ‘ |




Pa6ouyro nporpamMmy coctaBui
noneHt kadenpsr TO u KM, k.1.1. JI.B. KaproHopa

Peniensent
3aMeCTHTENb IeHePaIbHOrO JUPEKTOPA MO MPOU3BOACTBY

000 «HIIO «MuJIutTex» A. Kpenux

IIporpamma paccmoTpeHa 1 0100peHa Ha 3acelaHiU KadeApHI Td o KM

Ipotokon Ne 4/ or 3/ 08 2021 roma

3asenyroumit kadgenpoit TO u KM // B.A. Keunn

Pabouyas nmporpamMma paccMoTpeHa U 0100peHa

Ha 3ace/laHuu y4eOHO-MeToAnYecKor komuccun HanpasieHus 22.03.01 «Matepuanosenenue u
TEXHOJIOTUU MaTEPUATIOB»

[Tporokon Ne 1 or_ 3108 20 na

[Ipencenarens KOMUCCHH B.A. Keuun
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JIMCT NEPEYTBEPKJIEHUSI
PABOYEM ITPOI'PAMMBI JIUCHUITJIAHBI

PaGouas nmporpamma oxoopena Ha 20 /20 y4eOHBbI! roga
I[Tpotokou 3acenanus kapeapnr No oT rojaa
3asenyromuii kadeapoi

PaGouas nporpamma ono6pena Ha 20 /20 y4eOHBbII roga
IIporokoun 3acenanus kapeapsr No oT roja
3asenyronuii kadeapoii

Pa6Gouas nporpamma onoopena Ha 20 /20 yueOHBIN roa
IIpoTokos 3acenanus kapenapbl N oT roza

3aBenyronuii kadeapon




JIUCT PETUCTPAIIUHA U3MEHEHUM
B pabouyto Mporpammy JUCLMILIMHBI
«METAJIUVIOT'PADUST»

obpasoBaTeibHOI MporpaMMel HanpasieHus noarotoBku 22.03.01 «MaTepuasioBeIeHHE W TEXHOIOIHH
MaTepHaJioBy, HaNpaBJleHHOCTh: «MarepuanoBeieHHe U HUPPOBBIE MPOU3BOACTBEHHBIE TEXHOIOI HH»

(baxanaspuam)
Howmep BHeceHbl n3MeHeHUs B HacTH/pa3/iesbl Hcnonuurens OcHoBaHHe ‘
WU3MEHEHHUs paboueii mporpamMMal DOUO (HOMep M aaTa mpoToKoJa
3aceaHus Kadeapbl)
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