INOSICHUTEJIBHAS 3AIIMCKA

[Iporpamma «MaTepHanoBeieHHe H TEXHOJIOIHsS MaTepHalloB» INpeHa3HaueHa
JJIsL IIOJArOTOBKH K BCTYIIHUTEJIbHBIM HCIBITAHUAM a0UTYPHEHTOB, HMEIOLIMX CpeHee
crienMaipHoe 00pa3oBaHHe W MOCTYMAOLIMX HAa COKPALLEHHBIH CPOK OOyuYeHHs 110
crelManbHOCTH  6-05-0715-07 DxcnmyaTauusi Ha3eMHBIX — TPAHCIOPTHEIX U
TEXHOJOrMYECKUX MALLUH U KOMILJIEKCOB.

[lepeyeHp  chneLMaJBHOCTEH  CpeJHEro  ClIelMalbHOro  00pa3oBaHHS,
COOTBETCTBYIOILIMX CIEIHANLHOCTAM 00pa30oBaTeNbHOH MporpaMMbl OakalaBpHaTa
WM HENpepbIBHOM 00pa3oBaTeNbHOM NpOrpaMMbl BbICILIEro 00pa3oBaHHs, IS
MOJy4eHUs BBICLIEro 00pa3oBaHUsi B COKpAlUEHHBIH CPOK, OMNpeaesioTCs
nocraHoBieHHeM MunucreperBa oOpa3zoBanus PecnyOmuku bemapycs ot 01.11.2022
Ne 412 «O nonydeHun BbiciIero o0pa3oBaHUs B COKPALLEHHBIH CPOK».

Ileab BeTynmHTENbHOr0 HCNBITAHHA MO AUCUUIUIMHE «MarepuanoBeleHHe H
TEXHOJIOTUSI MaTepualoB» — Ka4deCTBeHHBIH oTOOp abUTypHEeHTOB s y4eObl B
yupexxaeHun  oOpasoBanus  «benopycckuii  rocynapcTBEHHBIH — YHHBEPCHTET
TpPaHCIOpPTa» M0 CHeUUATbHOCTH «DKCIUTyaTallMss Ha3eMHBIX TPaHCIOPTHBIX H
TEXHOJIOTMYECKUX MalliH U KOMILIEKCOBY.

3aga4u BCTYNMHTEJIBHOIO HCNBITAHHSA:

— BbISIBIEHHE Yy aOWUTYpHEHTOB 3HAHWH, YMEHHH H NpodeccHOHANBHBIX
KOMIIETeHLUH B 00J1acTU METaJUIOB, CIIJIABOB, MIOJUMEPHBIX MaTepHalioB, TEXHOIOTHMH
MX MoJydyeHus: ¥ 00paboTKH, CBAPOYHOI0 NPOU3BO/ICTBA;

— 00BeKTHBHAS OLIEHKa KayecTBa MOATOTOBKH a0UTyPUEHTOB.



COJEP KAHHUE YYEBHOI'O MATEPHAJIA

Paspen 1. Merasiyprusi 4epHbIX METAaJI0B

JlomeHnHass neys, e€ ycTpolcTBOo M padora. McxoaHele Marepuanbl s
IPOU3BOJCTBA YyryHa (TOIUIMBO, pyJa, (roc), moAroToBka ux K raske. OCHOBHEIE
IIPOLIECCHI, TPOTEKAIOIIHE B JOMEHHOH neyd. BocecTaHoBIEHHE XkKenes3a yriiepoJoM U
HayTIEepOKHUBAHHE JKejle3a B JOMEHHOH neud. [IpoayKTel 1OMEHHOrO IIpOU3BOACTBA
U MX UCIIO0Jb30BaHHUE.

CywHocTh mpolecca Irepejesa 4yryHa B CTallb B YCIOBHSX KOHBEPTEPHOIO
MPOM3BOACTBA, HCXOAHble MarepHaubl. OCHOBHBIE IPOLECCHl, MPOTEKAIOIIHE B
KOHBEpTEpe.

[lonyyeHue crtanu B JOyroBbIX 3JIEKTpOMneyax, MPUHLMI AEHCTBHUS, UCXOIHbBIE
matepuaisl. [Iponeccel, mpoTekaroliye B AIeKTponeyax.

PasnuBKa cTaju B cTaleIuIaBUIbHBIX LiexaX. OCHOBHbIE METOIbI Pa3uBKH.

Paspges 2. OcHOBBI MeTa/1JIOBEJeHHS
Tema 2.1. Kpucrajsinieckoe cTpoeHHe MeTAJLJIOB H METO/bI ONpe/ie/IeHHs
HX CTPYKTYPBI H CBOICTB

Kpucrannuyeckoe CTpO€HHE METAUIOB. THIBI KPUCTAIUIMYECKUX PEILETOK,
pearbHOE CTPOEHHE KPHCTAIOB  (Je(EKThl KPUCTAJUIMYECKOrO  CTPOEHHS).
Kpucrannuzauuss meramioB. O0pa3oBaHue U POCT KPUCTAJUIOB. BlMsHUE CKOPOCTH
OXJlaxkJaeHuss Ha pasmep KpuctawoB. CrpoeHue ciauTka.  AJUIOTponUs
(nonumopdusM) xeneza. AyCTeHHT, HEPPHUT.

MexaHHUYecKHe CBOMCTBA METAJUIOB U METOJbl MX OIpeeNeHHUs: CTaTHYecKHe
MCIIBITAHNUS Ha pacTsuKeHue (Tpejies MPOYHOCTH, OTHOCUTEIbHOE YUIMHEHUE U CY)KEHHE);
OInpe/ielieHHe TBEpAOCTH MeTa/uioB 1o bpunenmo u Poksemty. YipapHas BA3KOCTb M
METO/Ibl €€ onpezeneHus. BausHue coaepikaHus yriiepoja Ha yAapHyt0 BI3KOCTh CTAIH.

Tema 2.2. OcHOBHBIE CBeJeHHS 0 METAJIHYECKHX CIlJIaBax.
JHarpamMMbl COCTOSIHHS IBOHHBIX CIIABOB
[ToHsTHE «CIIIaBy», «KOMIIOHEHT CIIaBay», «da3a». CTpyKTypHbIE 00pa30BaHUS
IPH KPUCTAITH3ALUHI CIIJIAaBOB:MEXAHUUYECKHE - CMECH, TBEPbIE pacTBOpEI,
XMMHYECKHE COeIMHEHUS: NNePIUT, (PEPPUT, UEMEHTUT B CTAJIAX U YyT'yHaX.

Tema 2.3. /IluarpaMMa cOCTOSIHHS JKeJ1e30yI/1ePOAHCTHIX CIVIABOB
Jluarpamma COCTOSIHHUS  JKeJle30-LleMeHTUT. CTpyKTypHblE COCTaBISIOIIHE
KeJIe30yTIePOIUCTHIX CILIABOB: (ePPHUT, LIEMEHTHT, IEPIUT, ayCTeHHUT, ee0ypHT.
CrpykTypa [JO3BTEKTOMJHBIX. 3BTEKTOMJHOM M 3aI9BTEKTOMJHBIX CTaJeid;
JI09BTEKTHYECKUX, IBTEKTUYECKOTO U 3aIBTEKTHYECKUX UYT'YHOB.
Bnusinue comepikaHus yriiepojia Ha CTPYKTypy ¥ CBOMCTBA cTaleH.

Tema 2.4. Tepmuyeckasi H XHMHKO-TepMH4YecKasi 00paboTka
CyuHocTh TepMHYecKod 0O0paOOTKM, €€ Ha3HauyeHHe. YIpouHswouas MU
pasynpouHsaiolan TepMudeckas odpaborka cranel (3akanka, omkur). [IpespaiueHus,
MPOTEKAIOLIME B CTAIM [IPU Harpese (00pa3zoBaHHe ayCTEHUTA), [IeperpeBe U repexore.
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OcHoOBHBI® BHJBI TepMHYECKOH 00paOOTKH (OTXKHUI, HOpPMAaJH3allks, 3aKalKa,
ornyck). I3MeHeHHe MeXaHH4YeCKHX CBOMHCTB.

Orxur cranu, ero CymHOCTb, HasHayeHHe. CTpyKTypa W H3MEHEHHE
MeXaHHMYEeCKHX CBOMCTB OTOXKEHHOH CTaJIH.

Hopmanu3anus ctanu: CyIIHOCTh, HasHaueHHe. CTpyKTypa U MeXaHU4YecKHe
CBOHCTBA HOPMAJIU30BAHHOM CTATH IOC/Ie OXJIaXKIEHHUS Ha BO3yXe€.

3aKankKa CTaJli: CyLUIHOCTbh, Ha3HayeHHe. Temmeparypa HarpeBa IpH 3aKalke,
CKOPOCTb OXJIAXKISHUsI, OXJIaXA0LIHE Cpe/ibl. 3aKalka B BOAY, 3aKalka B MaclIo.

OTnyck cTanu: CYLIHOCTh, Ha3HauYeHHe, BUABl. BiusaHue oTnycka Ha CTPYKTYpPY
Y CBOMCTBA 3aKaJIeHHOM CTallu.

CywHOCTh M Ha3HAuYe€HHE XHMHKO-TepMHYecKkod oOpabGotku meramios. Ee
BU/IBI: LIeMEHTAI|sl, a30TUPOBaHHe, [IUAaHUPOBaHUE (HUTPOLIEMEHTALIHS ).

Tema 2.5. Yrunepoaucrtbie cTajn

Cranu, uxX KiraccuUKalus M0 XUMHYECKOMY COCTaBYy, Ha3HAYEHHIO, Ka4eCTBY,
CTENEHU PACKHUCIICHHUS.

BnusiHue yrnepona U IOCTOSIHHBIX IpUMeced Ha CTPYKTYypY U MeXaHHYEeCKHe
CBOMCTBa CTalIi. YTJIEPOAUCTBIE KOHCTPYKLIMOHHBIE CTAIH OOBIKHOBEHHOI'O KauecTBa
¥ Ka4eCTBEHHBIE: COCTaB CBOMCTBA, IPUMEHEHUE, MaDKUPOBKa.

VriepoAnucTsIe HHCTPYMEHTAIBHBIE CTATH: KlaccH(UKalHs, COCTaB, CBOHCTBA,
MapkH, npumeHeHue. J[0ABTeKTOHHbIE, IBTEKTOUAHbIE, 3a3BTeKTOMAHbIe. ObnacTu
NPUMEHEHHS.

Tema 2.6. JlerupoBaHHbl€e CTaJIH

Krnaccudukauus JIerupoBaHHBIX CTaled 10 XMMUYECKOMY COCTaBy, CTPYKType B
PaBHOBECHOM COCTOSIHMH, KQ4eCTBY, HA3HAUSHHUIO, KOJIMUECTBY JIETHPYIOLIMX 3JIEMEHTOB.

KOHCTpYKIIMOHHBIE JIErHPOBAHHbIE CTalM: MX COCTaB, CBOMCTBA, MapKHPOBKA,
npuMeHeHue. [IpenMy11iecTBa IerHpOBaHHBIX CTAIEH 10 CPABHEHHIO C YIVIEPOIUCTEIMH.

Koppo3noHHO-CTOMKHE cTalTi: MapKH, COCTaBbl, CBONCTBA, IPUMEPE], IPUMEHEHHE.

WNHCcTpyMeHTaIbHBIE — JIETHPOBAaHHBIE  CTalM, MX XMMHUYECKUH  COCTasB,
MeXaHHYeCKUe CBOHMCTBa, MapKHUPOBKA U 00J1aCTh IPUMEHEHHS.

BricTpopekylIHe CTajli: MapKMpPOBKa, COCTaB, CBONHCTBA, 0011aCTh IPUMEHEHHH,
Tepmuyeckas odpaboTka.

Tema 2.7. TBepable cniiaBbl, MHHEPAJIOKepAMHKAa, CBEPXTBEPAbIE
HHCTPYMEHTA/IbHbIe MAaTePHAJIbI
CrnevyeHHble  TBepable  cruiaBel.  MuHepanokepamuka.  CBepXTBepible
UHCTpyMeHTanbHbIe MaTepuainsl (CTM).
Knaccudukauus credeHHBIX TBEPAbIX criiaBoB: Boibdpamossie (BK), Turano-
BoabgpamoBele (TK), Turano-tantano-soasdpamossie (TTK), Gesponbdpamonsle.
Mx coctaB, cBoiicTBa, MapKH, 00J1aCTh NPUMEHEHHUSL.

Tema 2.8. Hyrynsi
Knaccudukaiusa HYyryHOB 10 COCTOAHHIO Yyriepoaa, (opMe BKIIOYEHHH
rpaduTa, CTPYKType MeTa/lIH4ecKoil OCHOBBI. BiusHMe yriepoia M MOCTOSHHBIX



IIpUMECEN HA CBOMCTBA YyTyHa.
Benslii uyryH, ero cocraB, CTPYKTypa, CBOHCTBA, 00J1aCTh NPHMEHEHHS.
OcHOBHBbIE BHJBI YYI'YHOB JJIsl OTJIMBOK (Cepbld, BBICOKONPOYHbIH, KOBKHM, C
BepMHUKYJISIPHBIM rpadurom): hopma rpadura, cTpyKTypa METATMYECKOH OCHOBBI,
COCTaB, MeXaHWYeCKHe M TEeXHOJOTHYecKHe CBOICTBA, TEXHOJIOTUSl I[OIy4YeHHs,
MapkH, 00J1acTH NpUMEHEeHHUS.

Tema 2.9. [IBeTHbIEe MeTa/JIbI H HX CILIABBI

Menb, ee cBOiCcTBa, 001acTh IpUMEHEHHUs, MapKUpoBKa. CIiiaBbl MeJU: JaTyHU
1 Opon3sl. Mx knaccugukanus, cocras, CBOicTBa.

ANMIOMMHMH, ero  cBoicTBa, 0OmacTd  NPUMEHEHHUs,  MapKHUpOBKA.
Knaccudukanus aTroMHHHEBEIX CIIIaBOB, UX COCTaB, CBOMCTBA.

AHTHOPHKIIHOHHBIE (TIOAIIHITHUKOBBIE) CIIaBbl: 0a00MTHI, CIJIaBBI Ha OCHOBE
ATIOMHHHS M MeIH, aHTHQPUKUHOHHBIE 4YyryHbl. (OCHOBHBIE TpeOOBaHUS,
npeabsBiseMble K aHTUPPUKUMOHHBIM cIutaBaM. CocTaB U MapKHpPOBKa.

Tema 2.10. Koppo3ust meTa/i108
Tunel ¥ BUABI KOPPO3HM, MX CYUHOCTb. MeTOHbl 3allUThl METaIOB OT
KOPPO3UU: HAHECEHHWE 3alUTHBIX IOKPBITHH; NPHUMEHEHHUE 3IIEKTPOXUMHUYECKOH
(npoTeKTOpPHOI) 3aIUThI; H3TOTOBIEHHE CIIELHAIbHBIX aHTHKOPPO3HOHHBIX CIIJIaBOB
IyTeM JIETHPOBaHHSI UX 3JIeMEHTaMHU, TIOBBILIAIOIIUMH KOPPO3HOHHYIO CTOHKOCTb.

Pasnen 3. HeMeTa/sinuecKkHe KOHCTPYKIHOHHbIE MATEePHAJIbI

[Tnactmaccel.  Knaccudukauuss 1o  cocraBy: TIpPOCTBIE U CIIOXKHBIE
(KOMIIO3MILIMOHHEIE); 10 PEaKUHH Ha HAarpeB: TEPMOPEAKTHBHBIE U TEPMOIUIACTHYHBIE;
Mo BUAY U COCTAaBy HaIlOJIHUTENEH: CIIOUCTHIE, JIUCTOBbIE, BOJOKHHUCTHIE,
IIOPOILLKOBBIE, ra3oHanoJIHEHHBIE,; o Ha3HA4YEeHHIO: KOHCTPYKLHUOHHBIE,
EKTPOTEXHUYECKHE, PPUKIIHOHHEIE.

TepMorutacTuyHbIE M TepMOpeakTUBHble IuiactMaccel. CocrtaB, (U3HKO-
MeXaHHYeCKHe CBOICTBa, Ha3HAYEHHe IIacTMacc, HauboJlee MUPOKO MPUMEHSIEMBIX
B MAIIMHOCTPOESHHH.

CriocoOBI M3roTOBJIEHHS H3IeIHH U3 MIacTMacc.

Pa3zgen 4. JluTeiinoe NnpoH3BOACTBO
Tema 4.1. O0He non0KeHHS
CymHoCTh TUTEHHOro Npou3BoAcTBa. Onepaluy MMOIy4YeHHUs JIMTOH 3arOTOBKH.
JlocTouHCTBa U HEANOCTATKU JIMTEHHOIO IPOM3BOJCTBA I10 CPAaBHEHHIO C JPYTHMH
criocobaMy mosydyeHHs: 3arotoBoK. POpMOBOYHBIE U CTEpPKHEBBIE MaTepuallbl, UX
HazHayeHHe. POPMOBOYHbIE U CTEP:KHEBbIE CMECH, UX COCTaB, IIPEIBSBISEMbIE K
HUM TpeOOBaHuUs.

Tema 4.2. CnenuajibHbIe CNOCO0OBI JIHThS
HasznayeHnue U knaccugHUKalUs CrelHalbHbIX CIIOCOOO0B JIUThS: INThE B KOKUIIb,
LEHTPOOEIKHOE JIUThE, JIUThE I0J JABJICHUEM, JTUTHE MO BBIMLIABIAEMBIM MOJCIISM,
nuThe B 000104KkOBble (opMmbl. CyIIHOCTh Ppa3IUYHBIX CHOCOOOB JIWThbs, HX



NpeuMylecTBa, HEAOCTATKH H obOnacTu [IPUMECHECHHAL.

Paszgen 5. O6paboTka MeTa/10B 1aBJIeHHEM
Tema 5.1. OcHoBbI TEOPHH 00pa0OTKH METAJIJIOB JaBJICHHEM
Knaccudukauus cnocoboB o0paboTku MmeTannoB naBieHueM. [lmactuueckas
Jnedopmalus, ee BIUSHUE Ha CTPYKTYPY M CBOHCTBA MeTaJIIOB. XOJIOAHAS U ropsyast
nedopmanus MetayuioB. Haknen metanna npu miactudeckoil nedopmanuu. Cessb
TEMIIEPATyPhl PEKPUCTAIITH3ALIMH ¢ TeMIlepaTypoi 00paboTKH JaBlIeHHEM.

Tema 5.2. IIpokaTka
CymHocTs DNpOKaTKH, OCHOBHbIe ee BuAbl. lIpomykums mnpoxaTHOro
npousBoAcTBa. [IpokaTHeIe CTaHbl, UX KiaccH(HUKallUs, KOHCTPYKLHS, Ha3HAYCHHUE.
[TpokaTHble BalKH.

Tema 5.3. IIpeccoBaHHe H BOJIOYeHHE
CymHocTh npeccoBaHus U BojoueHus. [Ipoaykuus, nonyyaemas IpeccCoOBaHUEM
1 BojloyeHUueM. Mertonbl npeccoBanus. MHCTpyMeHT u 00opyioBaHHe, IPUMEHsAeMbIe
MIPU MPECCOBAHUU U BOJIOYEHUH.
TexHomOru4ecKue cXeMbl IPECCOBAHUS U BOJIOYEHHS.

Tema 5.4. XoJ10Hasi LITAMIIOBKA

XonoaHas TUCTOBAs IITAMIIOBKA: JOCTOMHCTBA, 00J1acTh IPUMEHEHHS,

IpyUMeHsieMblii MaTepHall, 000py10BaHHE U HHCTPYMEHT.

OcHoBHBIE OIlepallid XOJIOJHOH IUTaMIIOBKH. PasjienuTenbHbIE Ollepaluu:
pe3ka Ha HOMKHHLAX, NpPUMEHseMble HOKHHIBI, pe3ka B INTaMmax - OTpe3Ka,
BbIpYOKa, mpoOuBKa, pabounii HHCTPYMEHT; packpoil Metamuia. @OopMOU3MEHSIOIIHE
onepauuu: rubka, BBITSKKA, OTOOPTOBKA, UX CYLUHOCTb. Pa3HOBHIHOCTH XOJOAHOMH
00beMHOH IITAMIIOBKH: XOJIOAHAs BbBICAJIKA, XOJIOJHOE BBIJIABJIMBAHHE, XOJIOJHAs
o0bemMHas GOPMOBKA, UX CYIIHOCTh U Ha3HAYEHHUE.

Pa3zaen 6. CBapo4HoOe NPOH3BOACTBO

OcHoBbl cBapkd. [loHsaTHe cBapuBaeMOCTH. XapaKTePHCTHKAa CBapHBAaeMOCTH
METaJIJIOB U CIIaBOB. BiusiHHE colepKaHus YIiepoa U JIETHPYIOIIHX 3JIEMEHTOB Ha
CBApUMBaeMOCTh cTajJled. THUIBl CBapHBIX COENMHEHHMM M THIIBI CBAapHBIX IIBOB
(CTBIKOBBIE, TABPOBBIE, HAXJIECTOYHBIE, YTIIOBBIE).

CymHOCTb 2JIeKTPOyroBOi cBapku MeTtayioB. CBapouHas Jyra, HCTOUHHKH ee
nuTaHus. CBapoYHbIe 3JEKTPO/bl U CBapoYHas NpoBoJioKa. Pyynas nyro.asi cBapka.
DeKTpoayroBas cBapka B Cpe/ie 3alllUTHBIX a30B.

DNeKTpoayrosasi pe3Ka MeTalIoB.

CylIHOCTh NPOLIECCOB CBAapKH JaBieHHeM. TouedHas, LIOBHas M CThIKOBas
CBapKH, 0011acTh NPUMEHEHUS, 000y AOBAHHUE.

CymHocTs M 00J1acTh IPUMEHEHHS] Fa30BOH CBApKHM U PE3KHU MeTaylIoB. I'a3el,
MIpUMEHsIEMbIe NPHU CBapke W pe3ke. TexHonorus, obopyroBaHHE H ammnaparypa,
IpPHMEHsAEMas [IpH ra30BOH CBapKe H pe3Ke.
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KPUTEPHHU ONEHKH BCTYIIUTEJBHOT O UCIIBITAHUSA

BerynurenbHble UCHBITAaHUS MPOBOJSATCS B MHUCHMEHHOH (opMe ¢ INpHMEHEHHEeM
TECTOBBIX 3a/laHHUI.

OueHka ypoBHs 3HaHUH aOUTYpHEHTOB B paMKax IpeACTaBIEHHBIX KPUTEpHEB
OCYILECTBJISIETCSl HA OCHOBAHMM JK3aMEHAaLHOHHBIX OMJIETOB, BKJIIOYAIOUIHX B ceOs /1Ba
0s10Ka TecToBBIX 3anaHui (A, B) 1ByX ypoBHEH CJI0KHOCTH.

brnoxu A u B npexcraBnsior coboi TecToBBle 3anaHusA, BKIodaromme 10 U S
BOIIPOCOB COOTBETCTBEHHO, IPaBUIbHbIE OTBETHl HA KOTOPBIE OLIEHUBAIOTCS CIIEAYIOLIUM
oOpazom:

Onok A — 0,6 Ganta 3a Kaskablii IpaBUIBHBIA OTBET;

onok B — 0,8 Ganna 3a Kaxablil MpaBUIbLHBIH OTBET.

MaxkcumanpHasi cyMMapHas OLIeHKa 3a OTBEThl Ha BOMpOchl OjokoB A u B
cocraBisier 10 OannoB. OueHka BbICTaBIseTCs B LEJIBIX YHCIaXx (OKpyIJIeHHE
IPOU3BOJUTCS MO MpaBUJIaM MaTeMaTHKH).

IIpencenarens npeAMETHON KOMHUCCHH P.W. Yepuun



