





HOsICHUTEJbHAS 3AIIMCKA

IIporpamMMa  BCTYIMTENBHOTO HCHBITAaHMS NO  y4eOHOM  IucnumiuHe
«MarepuaioBe/ieHHe U TEXHOJOTH MaTepHalioB» NpelHa3HadYeHa s MOCTYIAIOIUX
B COKpaleHHBIH cpok oOydeHHs no cnenuanbHOcTH 6-05-0719-01 «MmxeHnepHo-
Ielarornyeckas qesTelbHOCTh (nmpodmmmsaius : CTpOUTENbCTBO ).

IIporpamMMa BCTYNUTENBHBIX HWCHOBITAHUNA JUIsi aOUTYpPHEHTOB YUYpEKIEHUS
o0OpazoBanusi «MO3BIPCKUI IOCY1apCTBEHHBIN IeMarorunieckuii yHUBEPCUTET UMEHHU
WN.IL lllamskuHay pa3paboTaHa HA OCHOBAHWH TUIIOBOH IIPOrpamMMBl BCTYNHUTEIHEHOTO
WCIIBITaHUsL )i a0UTYpUEHTOB, TOCTYHAIOINUX JUIsl TOJMy4YeHHs OOIIero BBICHIETO
o0pa3oBaHMs, CIELMANBHOrO BBICIIEr0 O00pa30BaHUSI B COKpAIICHHBI CpPOK IIO
yueOHOM  jmucnumiimHe «MaTepuaioBeieHMe ©W  TEXHONOTHS  MaTephalioBy»
(peructpammonnsiii Homep T/I-093 ucn.-tum.).

[lepedeHh  CHENMANBHOCTEH  CpeHEr0  CHENMANLHOrO  00pa3oBaHuS,
COOTBETCTBYIOIIUX CHELUANLHOCTAM 00pa30BaTeNbHONM IporpaMMbl OakanaBpuaTa H
HenpephIBHOW 00pa3oBaTe’lsHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus, JUIS ITONyYeHHS
BBICIIIET0 OOpa30BaHUS B COKpallleHHBI CpOK, omperensercs IIOCTaHOBICHHEM
MunucrepctBa obpasoBanus Pecnybmuxu bemapycs ot 01.11.2022 Ne 412 «O
NOJYYECHHUH BBICIIEro 00pa30BaHuUs B COKPAIICHHBIN CPOKY.

[IporpaMMa  BkIIOYaeT cofepkaHue y4eOHOro  Marepuaja, CITHCOK
PEKOMEHIyEMO IUTEepaTyphl, KPUTEPUH OLIEHKU BCTYIIUTEIHHOTO UCIIBITAHUS.

COAEPKAHUE YYEBHOI'O MATEPUAJIA

Paznen 1. Merannyprus 4epHbIX MeTAJJIOB

JlomMenHas 1medb, ee ycTpodcTBO U pabora. McxomHble Marephaibl IS
IIPOM3BOJICTBA YyTyHa (TOIUIMBO, pyza, ¢UIIOC), MOATOTOBKA UX K ILIABKE. OCHOBHEIE
IIPOIIECCHI, NIPOTEKAIOIMe B JOMEHHOM Ileyn. BoccTaHoBIeHHe Xele3a yriepoaoM U
HaYTJIepOXKUBaHUE Xejie3a B JOMEHHOH nedu. [IpoayKTel JOMEHHOTO NMPOW3BOJACTRBA U
UX UCIIOJIb30BaHUeE. ‘

CymHocThs mponecca Inepejiena 4yryHa B CTajdk B YCJOBHSIX KOHBEPTEPHOTO
IIPOM3BOJCTBA, MCXOAHBIE MaTepuanbl. (OCHOBHBIE TIPOIECCH], IPOTEKAMOIIHE B
KOHBepTepe.

Ilonyyenne crayy B AYTOBBIX 3JIEKTpONEYax, MPUHLMN JEHCTBUSA, MCXOIHBIC
MaTepuaisl. Ilpolieccsl, IpoTeKaroye B 3eKTporeyax.

Pa3nuBKa craiy B cTaleIuIaBUIBHBIX exaX. OCHOBHBIE METOJIBI PA3JIMBKH.



Paznea 2. OcHoBBI MeTANJIOBENEHHS
Tema 2.1. Kpucraaiuyeckoe CTPOCHHE METAJJIOB H METOALI ONpeAe/IeHHs
HX CTPYKTYPHI U CBOMCTB ,

Kpucramimaeckoe CTpOE€HHME METaUIoB. THIBI KPHUCTAIUIMYECKUX PEHIETOK,
peaibHOE  CTPOCHHE  KPHUCTAUIOB  (HedeKThl  KPHUCTAIUIMYECKOrO0  CTPOSHUS).
Kpucrammm3auus meramioB. O6pa3oBaHue U POCT KPUCTAIOB. BnusiHue cKOpocTH
OXJIAXKICHNA Ha pa3Mep KpuctamwioB. CTpoeHue CIuTKa. AJIIOTPOTIHS

(monumopdusm) xenesa. AycTeHUT, heppur.

MexaHn4deckrue CBOMCTBA METAIIOB M METOZBI MX OMpENeNIeHUs: CTaTUYEeCKHE
UCIBITAHUS Ha pacTshkeHue (mpenen IIPOYHOCTH, OTHOCHTEIBHOE YIJIHHCHHE U
CyXXEHHe); OlpejieNieHue TBEpIOCTH MeTaluioB no bpunemwmo u Pokemry. VnapHas
BSI3KOCTh ¥ METOJBI €€ ompezelneHus. BiusHue couepxanus yriepoia Ha yIOapHYIO
BSA3KOCTBH CTaJIM.

Tema 2.2. OcHOBHBIE CBeIecHUSI 0 METAJUIHYECKHUX cILuIaBax. J{uarpaMmsl
COCTOSIHNS IBOWHBIX CNJIABOB
[lonsiTve «cIIaBy, «KOMIIOHEHT cIuiaBay, «hasza»n. CTpyKTypHEIe 00pa3oBaHMsI
IpU KPUCTAUIM3allMM CIUIAaBOB: MEXaHHWYECKHe CMECH, TBEpHAbIE pPacTBOPHI,
XMMUYECKUE COEIUHEHU: NIEPIIUT, PEeppUT, IEMEHTUT B CTANSIX U YyryHaX.

Tema 2.3. lmarpaMmma COCTOSIHHS KeJ1e30yIJ1ePOAUCTHIX CIUIABOB
JuarpamMMa coCTOsIHMSI JKene30-IleMeHTHT. CTpyKTypHBIE COCTaBIISIOLIHE
XKeJe30yIIIePOAHUCTHIX CILIaBOB: (PeppPHUT, HEMEHTHT, IEPIIUT, AyCTEHUT, JIeJeOypHUT.
CrpykTypa [JO3BTEKTOMIHBIX. 3BTEKTOMJHOM M 3adBTEKTOMAHBIX CTajel;
JIO9BTEKTUYECKHX, 3BTEKTUYECKOTO U 3a9BTEKTUIECKUX UYTYHOB.

BnusiHue conep:kaHus yriiepoga Ha CTPYKTYpY U CBOMCTBa cTajleid.

Tema 2.4. Tepmuueckast 1 XHMHKO-TepMHUIecKas 00padoTka

CymHocTs TepMHYeckoill o00paboTku, ee Ha3HaueHHe. YUPOUHAIOIMAs |
pasyInpouHsIonias TepMudeckas oopaborka cranei (3akanka, omxur). IIpeBpamenus,
IpoTeKarolye B CTalud INpu HarpeBe (obOpasoBaHue aycTeHHTa), IIEperpeBe H
nepexore.

OcHOBHBIE BUIBI TEPMHYECKOH 00pabOTKH (OTXKMT, HOpMaIHM3alMs, 3aKalika,
OTIyCK). I3MeHeHne MeXaHUIEeCKUX CBOMCTB.

OTXHT CTamd, ero CyLIHOCTh, HasHayeHue. CTpykTypa H H3MEHEHHE
MEXaHUYECKHUX CBOMCTB OTOXKEHHOM CcTamu.

Hopmanmzarus cranu: cymHocTs, HaszHaueHHe. CTpyKTypa M MeXaHUYeCKue
CBOWCTBa HOPMAJIU30BaHHOM CTajM M0C/IE OXIAKICHHS Ha BO3IyXe.
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3akalika CTaJlid: CyLIHOCTh, Ha3Ha4YeHWE. TemriepaTypa HarpeBa IpH 3aKaike,
CKOPOCTPH OXJAKIESHUS, OXJIAXKAAIOIIUE Cpebl. 3aKallka B BOAY, 3aKaJIKa B Maclo.

OTmyck crany: CyIIHOCTb, Ha3HAUYEHUE, BUIBI. BrusiHue OTITyCKa Ha CTPYKTYpPY
1 CBOMCTBA 3aKAJICHHOM CTaJIH. _

CymHOCTh W Ha3HAYeHWEe XUMUKO-TepMHYecKoi oO0paborku MerainoB. Ee
BHJIBL: [IEMEHTAIIHs, a30THPOBaHUE, ITaHNpOBaHKe (HUTPOLIEMEHTAIH ).

Tema 2.5. Yriepoaucroie cTaau

Cramn, nx xnaccuuKaims Mo XUMHIYECKOMY COCTaBYy, HA3HAYEHUIO, Ka4eCTBY,
CTENeHN PACKUCIIEHHUS.

BiisHue yriiepoZia U MOCTOSHHBIX IPUMECEed Ha CTPYKTYpPY M MEXaHHUYECKHE
CBOMCTBa CTaJH. ¥YTJIEPOJUCTHIE KOHCTPYKIIMOHHBIE CTaM OOBIKHOBEHHOI'O KadecTBa
¥ Ka4eCTBEHHBIE: COCTaB CBOMCTBA, IPUMEHEHNUE, MApKUPOBKA.

YriiepoaucThle HHCTPYMEHTANbHBIE CTalu: Kinaccu(uKaius, COCTaB, CBOUCTBA,
MapKd, MpuMeHeHue. JI03BTEeKTOMIHbIE, SBTEKTOMAHbIE, 3a’BTeKTonaHbIe. Obnactu
IIPUMEHEHHS.

Tema 2.6. JlerupoBanubie cTajin

Knaccudukanys JTerupoBaHHBIX CTaJel 110 XUMUYIECKOMY COCTaBy, CTPYKTYpe B
PaBHOBECHOM COCTOSIHHMH, KadecTBY, Ha3HAQUEHUIO, KOJMYECTBY JIETUPYIOLIUX
3JIEMEHTOB.

KoHCTpyKIIMOHHBIE JIETUPOBAHHBIE CTAJM: MX COCTaB, CBOMCTBa, MapKHUPOBKa,
npuMmeHenue. llpemMmylnecTBa  JIETHPOBAaHHBIX  CTajlied IO  CpPaBHEHHIO C
YTIEpOIUCTBIMHU.

Koppo3uoHHO-CTOMKME cCTanu: MapK{, COCTaBbl, CBOWCTBa, IPUMEpHI,
MpUMEHEHHE. ,

WHCcTpyMEeHTanbHble  JETUPOBaHHBIE CTall, WX XUMHYECKUH COCTasB,
MeXaHU4eCKHe CBOHCTBA, MApPKUPOBKa 1 00JIaCTh MPUMEHEHUS.

BricTpopexylue cTanu: MapKUpoBKa, COCTaB, CBOMCTBa, 00JacTh IpUMEHEHHS,
TepMuueckast 00paboTka.

Tema 2.7. TBepabie ciiiaBbl, MUHEPAJOKEPAMHKA, CBEPXTBEpP/ble
HHCTPYMEHTAJIbHbIE MATEPHAJIbI
CrnegenHsle  TBepable  cmiaBel.  MuHepanokepamuka.  (CBepXTBepable
I/IHCprMeHTaJILﬁLIe marepuaisl (CTM).
Knaccupukanus credeHHBIX TBEpPAbIX CIUIaBOB: Boib(pamoBble (BK),
TATAHOBOJb(GPaMOBEIE (TK), THTAHO-TAHTAJIO-BOJIL(PAMOBEIE (TTK),
Oe3BonbdpamoBsie. 1Ix cocTas, cBOMCTBA, MapKH, 00J1aCTh NIPUMEHEHUS.



Tema 2.8. Yyrynsl

Knaccudukanyss YyryHOB IO COCTOSHMIO Yyriepona, ¢GopMme BKIIIOYEHHI
rpaduTa, CTPYKType METAUIMYECKOH OCHOBBI. Bimsnue yriepoga M IOCTOSHHBIX
npuMeceil Ha CBOMCTBA YyryHa. |

Benulif 4yTyH, €ro COCTaB, CTPYKTypa, CBOMCTBa, 001acTh IPUMEHEHUS.

OcHoBHBIE BHIBI YYTYHOB ]ISl OTJIMBOK (Cepbldf, BHICOKOIIPOYHBIN, KOBKHHU, C
BEPMUKYJIIPHBIM TpapuToM): opMa rpapura, CTpyKTypa METAIUIMYECKOH OCHOBEL,
COCTaB, MEXaHUYECKHUE U TEXHOJIOIMYECKHE CBOMCTBA, TEXHOJIOTHs] IIOJIYYEHNs, MapKH,
001acTé NpUMEHEHUS.

Tema 2.9. [IBeTnble METANJIBI H HX CIUIABBI
Mens, ee cBOMCTBa, 001aCTh MpUMEHEHHS, MapKupoBKa. CILIaBBI MEJIU:

natyHu ¥ Opon3bl. VX kimaccudukanuys, coctas, CBOHCTBA.

ATIOMHHHMA, €ro  CBo¥cTBa, 00JacTH  IPUMEHEHHs,  MapKHApOBKa.
Knaccubukaiius aroMAHHUEBEIX CILUIaBOB, UX COCTaB, CBOMCTBA.

AHTHGPUKIMOHHBIE (ITOAIINITHUKOBEIE) CIUIaBbl: 0aOOWTHI, CIIaBEl Ha OCHOBE
ATIOMUHHS ¥ Mead, aHTUOPUKUUOHHBIE UyryHbl. OCcHOBHBIE TpeOOBaHMUS,
npeabsBisieMble K aHTU(PPUKIMOHHBIM cryiaBaM. CocTaB U MapKHUpPOBKa.

Tema 2.10. Koppo3us meTajios
Tunel ¥ BUABL KOPPO3HHM, HMX CYHIHOCTb. METOABl 3alUTEl METAUIOB OT
KOpPpO3WH: HaHECEHWE 3alllUTHBIX TOKPBITHH; IPUMEHEHHE 3JIEKTPOXUMHYECKOU
(IIPOTEKTOPHOM) 3aIMTHI; U3TOTOBJIICHUE CIEUUATBHBIX AHTUKOPPO3UOHHBIX CILIABOB
IIyTeM JISTUPOBAHUS UX 3JIEMEHTAMH, [TOBBIIIAXOIIIMH KOPPO3UOHHYIO CTOMKOCTb.

Paznen 3. HemeTannn4yeckue KOHCTPYKIMOHHbIE MATEPHAJIbI

[Tnactmaccel. Knaccupukanms 1o  cocraBy: . IIPOCThiE M CIIOXKHEIC
(KOMIIO3UIIMOHHEIE); 110 peaKkii Ha HarpeB: TEPMOPEaKTUBHEIE U TePMOIUIACTHYHEIE;
10 BUAY U COCTaBy HAITOJNHUTENEH: CIOUCTEIE, IUCTOBBIE, BOJIOKHHICTHIE, HOPOIIKOBEIE,
ra30HANONHEHHBIE; 110 HAa3HAYEHHUIO: KOHCTPYKIMOHHEIE, BJIEKTPOTEXHUYECKHe,
(bPHUKITHOHHEIE.

TepMmorutacTudHbIe u TEpPMOpPEeaKTHBHBIE IUTACTMACCHI. Cocras,
du3MKOMEXaHNYEeCKHUEe CBOKMCTBa, Ha3HA4YCHHE IIacTMacc, Haubojiee IIHUPOKO
IPUMEHSIEMBIX B MaITMHOCTpoeHuH. CriocoObl M3rOTOBNICHHS M3/IETHI U3 IIaCTMACC.

Paznen 4. JInTeiinoe npou3BOACTBO
Tema 4.1. O0mue moJjioskeHust
CymsocTh JuTelHOro npousBoacTa. Onepanyy MOJy4eHHs JTUTON 3arOTOBKH.
JocronHcTBa M HEAOCTAaTKH JIMTEHHOro IPOM3BOJCTBA MO CPABHEHUIO C JIPYTUMH
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crioco0aMy MONy4eHHs 3aroToBoK. DOPMOBOYHBIE M CTEp)KHEBBIE MaTepHaibl, HMX
HasHaueHHe. @OPMOBOUHBIE M CTEPIKHEBBIE CMECH, X COCTAB, PEABABIIEMbie K HUM
TpeGoBaHUS.

Tema 4.2. CnennajbHble CIOCOOBI JIUTHA
Haznauenne u knaccuduKanys CrelHaaIbHBIX CIOCO0OOB JIUThS: TUTHE B KOKUJIE,
IEHTPOOEXXHOE JHUTHE, JIUThe I0f AABJIECHUEM, JIUThE O BBIIUIABIEMBIM MOZEILIM,
mutbe B 000n04ukoBbie (opMbl. CyHmHOCTH Pa3IWYHBIX CIOCOOOB JIMTHS, HX
IIPEUMYIIECTBA, HEOCTATKH U 00IaCTH IPUMEHEHUSI.

Pazpen S. O6paGoTka MeTa/LI0B JaBJIEeHHEM
Tema S.1. OcHOBBI TeopuH 06pabOTKH METAJIIOB JaBJIeHHEM
Knaccudukanus cnocob0B o0pabOTKH MeTaJUIOB naBieHueM. llmacrudeckas
nedopmarys, ee BIUSHUE Ha CTPYKTYPY M CBOMCTBA METAJUIOB. XOJIOAHAS M ropsdast
nedopmanys MertayuioB. Haxnenm meramna npu miuactudeckoit nedopmanuu. CBs3b
TEMITepaTyphl PEKPUCTAINIU3AINY C TeMIepaTypoii 00paboTKU JaBIICHHEM.

Tema 5.2. IIpokaTka
CymHOCT NpPOKAaTKH, OCHOBHBIE ee BHJBL IIpoxyKkius IpPOKaTHOTro
npousBozacTBa. [IpokarHsle cTaHbl, UX KiaccuuKaius, KOHCTPYKIUSA, Ha3HAUYCHHE.
IIpoxaTHBIE BAJIKH.

Tema 5.3. IIpeccoBanune u BoJIoOYEeHHE
CymnocTts npeccoBanus U BojoueHus. [Ipoaykius, monyyaemas npeccoBaHUEM
¥ Bojo4yeHreM. Metonel npeccosanus. MHCTpyMeHT 1 o0opynoBaHue, MpUMEHSIEMEIE
IIPH MIPECCOBAHUM U BOJIIOYCHUH. TEXHOIOTNYECKHE CXEMBI IPECCOBAHMS U BOJIOYEHHUS.

Tema 5.4. XoJogHasi LITAMIIOBKA

XonogHasi JHUCTOBas INTAMIIOBKA: JOCTOMHCTBA, OOJIaCTh IIPUMEHEHHS,
IpHMEHSIEeMBIH MaTepuall, 000pyIOBaHHUE U HHCTPYMEHT. ‘

OcHOBHBIE Ollepalliy XOJIOAHOM MTaMIOBKH. Pa3ienuTenbpHEIe Oepalii: Pe3Ka
Ha HOXHMIAX, NPUMEHAEMbIe HOXHHIBI, pe3ka B IITaMIIaX — OTpe3Ka, BBIPYOKa,
npoOuBKa, pabounii HHCTPYMEHT; packpoil Meraia. GOPMOUIMEHSIONINE OEPAIHH:
rubKa, BBEITSUKKA, OTOOPTOBKA, MX CYIIHOCTb. PasHOBHIHOCTH XONOZHOH 00BeMHOM
INITAMIIOBKH: XOJOXHAs BBHICAJKA, XOJOAHOE BEHIJABIMBAaHME, XOJIONHAS OOBEMHAas
(OPMOBKa, UX CYIIHOCTh ¥ Ha3HAYCHUE.



Pazpgen 6. CBapounoe npon3BoACTBO
OcHoBbl cBapku. [lorsiTue cBapuBaeMOCTH. XAapaKTEpUCTHKA CBapUBAEMOCTHU
METAJUIOB W CIUIaBOB. BIMsiHVe conepkaHusl yriiepoJa U JIETUPYIOMUX 3JIEMEHTOB Ha
CBapMBaeMoOCTh cTajeil. Tumsl CBapHBIX COCAWHEHMI W THUIBI CBAapHBIX IIBOB
| (CTBIKOBEIE, TABPOBEIE, HAXJIECTOUHEIE, YTIIOBBIE).
i‘ CymHOCTh 3IeKTpOAYTroBOi cBapku MeTauioB. CBapouHas Jyra, ICTOYHUKH €e
| nutanug. CBapodyHbBIC 3MEKTPOABI M CBAPO4YHAS MPOBOJOKA. PydyHas Ayrosas cBapka.
| OnexTpoayrosas CBapKa B CpeZie 3alUTHBIX a30B.
| DIEKTpOAyroBas pe3Ka MeTajuioB.
| CyIIHOCTP TPOLIECCOB CBapKH [aBIICHWEM. TodedHasl, IIOBHAs M CTHIKOBAs
j CBapKH, 001acTh IpUMEHEeHUs, 000pyIOBaHUE. |
CymHocTh U 00JacTh NPYMEHEHHUS Ta30BOM CBapKd M PE3Kd METaUIoB. I'a3sl,
IpUMEHsSEeMBle TP CBapke U pe3ke. TexHojorus, obopymoBaHHEe M ammaparypa,
IIpUMeHsieMasl IPY ra30BOM CBapKe U pe3Ke.
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KPUTEPUU OLNEHKH BCTYIIUTEJBHOI'O UCITBITAHU S
BcerynurensHbIe HCIIBITAHAS TTPOBOAATCS B MIUCEMEHHOM (opMe.
DK3aMEHAIMOHHEIN OUIIET COREePKUT 5 BOIPOCOB.

Kaxxmpiii BOIIpoc OIleHMBaeTcs B 0ajuiax B COOTBETCTBHUM C MPEICTABICHHBIMU
KpUTEPUSIMH.

Onenka 3a 3aJaHde IO 5SK3aMEHAIIMOHHOMY OwWieTy MpOW3BOIAUTCS IIO
JecATHOAITBHOMN MIKaTe ¥ COCTOMT M3 CyMMEI GalIOB 32 KaXIBIH BOIIPOC.

OtmeTKa B ITokazarenu oLieHKHA
Oayutax

0 (HoNB) Ortka3 ot orBera. Het otBeTa; Henonnoe (10 15%) m3noxeHue
Marepuaiga ¢ MHOTOYMCIEHHBIMH CYIIECTBEHHBIMH ONIMOKaMHU
(ecTh OTBET, HO HE MO CYIIECTBY BOIPOCA, TO €CTh OTBET IIO
JIPYyroMy BOIIPOCY TIPOTPaMMEI IIPEIMETA).

1 (opun) YacTuuHbll WM NOBEpXHOCTHBINM (He meHee 15%) oTBer MmO
CYILIECTBY BOIIpoca, 0e3 CyLIECTBEHHBIX OIMOOK; OTCYTCTBYIOT
HeoOxonuMbie (GopMyIibl, TpadyKi, PUCYHKH H UX IOSCHEHHI.
Oco3HaBHOE BOCIPOHM3BEICHNE OOJNBIINCH YaCTH MPOTPaAaMMHOIO
y4e0HOro MaTepuala, Haliuue HeCyIeCTBEHHbBIX OIHUOOK.

2 (nBa) IlonHbpfi OTBET 1O CYWIECTBY BOMNpoca, C HEOOXOIUMBIMHU
dopmynamu, rpaduKaMu, PUCYHKAMH M UX IOSCHEHHAMHE, HO
6e3 cymecTBeHHbIX omuOoK. IloiHOe cHCTeMHOE 3HAaHHE U
U3NI0KeHHe y4eOHOro Marepuana, ONHMCAaHWEe, KAK OCHOB, TakK M -
JeTalled paccMaTpuBaeMOW TEMBI, OTCYTCTBHE OIIHOOK IO
CyIIIECTBY BOIpOCa.




