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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o y4yeOHOW mUCIUIUIMHE «MaTepHalloBeIcHHE M TEXHOJOTHS
MaTepHaioBy TpEIHA3HAYCHA JUISI IOATOTOBKH K BCTYIHUTCIBHBIM HCIIBITAHUSIM
aOMTYPUCHTOB, TMOCTYMHAIOMIUX JUISA ITOJIYYCHHUs OOINEro BBICIIEIO OOpa30BaHUS B
COKpaIeHHbIH CpoK Mo crennaibHocTsIM 6-05-0812-01 «TexHuueckoe obecrieueHue
IIPOU3BOJICTBA CEIIBCKOXO3IMCTBEHHOM MPOTYKIIHI.

CopeprkaHue MporpaMMbl COOTBETCTBYET MPOTPAMME BCTYNUTENLHOTO UCTIBITAHUS
JUIsl aOUTYPUEHTOB, MOCTYMAIONTUX JJISl TTOJIYYeHHST OOIIEro BBICIIETO 00pa3oBaHUS B
COKpAIICHHBIH CPOK M0 Y4eOHOW AUCIUIUITHHE «MarepuaioBeIeHHe W TEXHOJIOTHS
MatepuanoBy (peructpanoHHbii Ne TJI-060/ucn.-tum., yTBepkAeHa PEKTOPOM
yupexaeHus: oOpazoBanus «benopycckuil rocy1apCTBEHHbI arpapHblil TEXHUYECKUMA
YHUBEPCUTET, MpezcenareneM Y4eOHO-MEeTOANYEeCKOro OOBeAMHEHUS M0 arpapHOMY
TexHnaeckomy obpasosanuto H.H. Pomantok (14.02.2023r.).

[lepeyenr  creuuasbHOCTEM  CpeAHEro  CHelualibHOro  0oOpa3oBaHMS,
COOTBETCTBYIOIIUX CHEIUATBHOCTIM 00pa30BaTeIbHON IPOrpaMMbl OaKajaBpuaTa Win
HEIMpepbIBHON 00pa30BaTeIbHON MPOrpaMMbl BBICHIETO 0Opa30BaHus, Il MOTyYEHUs
BBICIIETO OOpa30BaHUS B COKpAIIECHHBIM CPOK, OMPEIEISIOTCS IOCTAaHOBIEHUEM
MunucrepctBa oOpazoBanus PecnyOmuku benapycs ot 01.11.2022 Ne 412 «O
MOJIYYeHHUH BBICILIETO0 00pa30BaHUs B COKPAIICHHBINA CPOK».



COLEPKAHUE YYEBHOI'O MATEPHUAJIA

Paszngea 1. OcHOBBI MeTAJLJIOBEACHUS

1.1 ATOMHO-KpHCTA/UIMYECKOE CTPOEHHE MEeTAJUIOB U METO/IbI ONpe/ieIeHUs UX
CTPYKTYPBI U CBOMCTB

Knaccudukanus MeTtamnoB, WX aTOMHO-KPUCTALINYECKOE CTpOeHWE. THIIbI
KpucTtauimuecknx  pemerok. CTpoeHne  peanbHbIX  KpUCTAWIOB.  JledexTs
KPUCTAJUTMYECKOTO CTPOCHHS METALIOB M CIUIaBOB. AutoTporus (MmomMophu3m)
kpuctaiioB. [Ipouecc kpucraium3anuu. KpuBble OXJ1aKJIeHUSI 1 HarpeBa METAJIOB U
CILJIABOB.

MakpOoCKONIMYECKNA U MHUKPOCKOIIMYECKUM METOIbl MCCIIEIOBAHUS CTPYKTYPhI
METaJUIOB U CILIABOB.

MexaHnnyeckue CBOMCTBA METAJUIOB U METOJAbl UX OIPEHCICHHUS: CTATUYECKUE
UCIIBITAaHUST Ha pacTshkeHue (Mpenesl MPOYHOCTH, OTHOCUTEIBHOE YIJIUHEHUE U
OTHOCHUTEJIBLHOE CY>KEHHUE), ONpeIeTICHUE TBEPAOCTU METAIIIOB 10 MeTony bpunenis u
Pokgeuta. Y napHasi BA3KOCTb U €€ OIpEICIICHUE.

1.2. OcHOBHBIE CBeJICHUS U3 TEOPUHM CILJIABOB

[ToHsTHS: METaIIUYECKUU CIllIaB, KOMIIOHCHT CIlJIaBa, (1)3321, CHCTCMa CIIJIaBOB.
CTPYKTypHI)Ie o6pa3013aHI/151 IIpK KPUCTAJUIM3alUKW CIINIABOB: TBCPALIC PACTBOPHI,
XUMHNYCCKHUEC COCANHCHHNA, MCXaHNYCCKHUC CMCCH.

KpI/IBI)Ie OXJIAUKACHUA U JhuarpaMmMbl COCTOAHHNA IBYXKOMIIOHCHTHBIX CIIJIABOB.

1.3. Yruepoaucroie cTaau

Knaccudukanusa crameidi 1o XMMHUYECKOMY COCTaBy, CIOcoOy MIPOU3BOJCTBA,
HAa3HAYCHUIO, KAYE€CTBY, CTECIIEHU PACKUCIICHUS U CTPYKTYPE.

BnusiHue yriepoaa v moCTOSIHHBIX IPUMECEN HA CBOMCTBA CTAJIEH.

VYrnepoaucTeie KOHCTPYKIIMOHHBIE CTajdl OOBIKHOBEHHOTO KauecTBa: MapKHPOBKa,
CBOMCTBA U 00JIACTH MPUMEHEHHUSI.

YraepoaucTele KOHCTPYKLIMOHHBIE Ka4eCTBEHHBIE CTald: MapKUPOBKA, CBOWCTBA U
00JaCTH PUMEHEHHUS.

VYriepoauctele WHCTPYMEHTAJIbHBIE CTaJIM: MapKUpPOBKA, CBOMCTBAa U 00JacTH
MIPUMEHECHMUSL.

1.4. J/lerupoBaHHbIE CTAJIH

OCHOBHBIE JIETUPYIOILKE IEMEHTHI U UX BIIMSIHUE HA CBOWCTBA CTAJIEH.
Knaccudukanust 1erupoBaHHBIX CTajllell MO XUMHUYECKOMY COCTaBy, CTPYKTYpE,
KA4eCTBY Y Ha3HAYECHUIO.
KoHCTpyKIIMOHHBIE JIETUPOBAHHBIE CTald: MAapKUpPOBKA, CBOWCTBA U 00IacTu
npuMeHeHus1. Koppo3noHHO-CTOMKHNE, N3BHOCOCTOMKHUE, AaBTOMATHBIE, ITOIIUITHUKOBBIE
CTaJH.



HNHCcTpyMeHTabHBIE JIETUPOBAHHBIE CTAM: MAapKUPOBKA, CBOICTBAa M 00JACTH
IIPUMEHEHUS. beICTpopeKyme cTau.

1.5. YUyryHsi
Knaccudukaius 49yryHOB M0 Ha3HAYEHHIO, COCTOSHUIO yriaepoaa, hopme rpaduTHbIX
BKJIFOYEHHI, CTPYKTYPE METAJUIMYECKOW OCHOBBI. BilMsiHME yriepoaa v MOCTOSHHBIX
IIPUMECEN HA CBOMCTBA UyT'yHa.

OcHOBHBIE BHUJBl JIMTEHHBIX UYTYHOB IS TIOJYYEHHS OTJIMBOK (CEphlIil,
BBICOKOMNIPOYHBIM, C BEPMHUKYJSIPHBIM TpadutoM, KOBKHi): (opma rpadUTHBIX
BKJIIOYEHHUI, CTPYKTypa METAIUINYECKON OCHOBBI, MAPKUPOBKA, TEXHOJIOTHS ITOTYyYCHUS
¥ 00JIaCTH MPUMEHEHHS.

1.6. HBeTHI)Ie METAJVIbI U UX CIUIABbI, TBEP/JAbIC CIIVIABbI

Menb: kinaccuukanys, MapKupoBKa, CBOMCTBAa U 00J1aCTH IPUMEHEHHUS.

CraBel Ha OCHOBE MeOu (JIaTyHH, OpOH3bI): Kiaccu(UKalMs, MapKHUPOBKa,
CBOICTBA 1 00JaCTU NPUMEHEHUS.

AnroMuHUI: KiIaccuuKaus, MAapKUpPOBKa, CBOMCTBA U 00JIaCTH PUMEHEHUSI.

CraBbl HA OCHOBE aTIOMUHUSA (AeOopMUpyEMBbIE U JIUTEHHBIE): KiIaccuduKarys,
MapKUpPOBKa, CBOICTBA U 00JIACTH IPUMEHEHMUSL.

AHTU(GPUKITMOHHBIE CIUIaBbl (0a00OUTHI, CIUIABBI HAa OCHOBE MEIU, AJTIOMUHMS,
aHTU(QPUKLHMOHHBIE  YYTyHbI): TpeOOBaHHA K aHTU(PUKIMOHHBIM  CILJIaBaM,
O0COOEHHOCTH CTPYKTYpPbl, MAPKUPOBKA M 00J1aCTH MPUMEHEHHUS.

CrieueHHble TBEpAbIE CIUIaBbI (BOJIb(PPAMOBBIE, TUTAHO-BOJIb(PPAMOBBIE, TUTAHO-
TaHTaJ0-BOJIb(PAMOBBIE): KJIACCH(UKALMS, MapKUPOBKa, CBOWCTBA M 00JacTH
PUMEHEHUS.

1.7. OcHOBBI TEPMUYECKOI U XMMHUKO-TEPMHYECKOH 00padOTKHU

CymHocTh  TepMUUecKoW  o0OpaboTku, ee HazHadueHue. lIpeBparenus,
MpoTeKaroIue Mpu HarpeBe cranu (oOpasoBanue aycteHura). [leperpes, mepexor.

Knaccuduxanuss BUIOB TEpMOOOPaOOTKHU: OTKUT, HOpPMaIM3alus, 3aKalika,
OTITYCK.

OTXHUr CcTanu: CyHIHOCTb, Ha3HaueHue, BUAbl. CTpPyKTypa M MEXaHUYECKUE
CBOMCTBA OTOKEHHOM CTAJIU.

Hopmanuzanusi: cymHocTh, Ha3HaueHue. CTPYKTypa U MEXaHUYECKHE CBOMCTBA
HOPMAaJIM30BAaHHOW CTaJIH.

3akanka CTajau: CyIIHOCTh, HA3HAYEHUE, Pa3HOBUIHOCTH, OXJIAXKIAIOIINE CPEBI.
JledexThl, BOZHUKAIOIINE TIPU 3aKaJIKe.

OTnyck cTanu: CyIIHOCTb, Ha3HAYEHHE, PA3HOBHUJIHOCTH. BiusHue oTmycka Ha
CTPYKTYpPY ¥ CBOMCTBA CTaJIH.

Metoapl  TOBEPXHOCTHOM — 3aKalKM  CTald  HMHAYKIMOHHBIM  HarpeBOM,
ra3oriaMeHHbIM HarpeBOM, HarpeBOM JIa3€PHBIM JIy4YOM U UHOE.

CymHOCTh W Ha3HAYeHHE XUMHUKO-TEpMHUeckoil o00pabotku. Llemenranus,
a30TUPOBAHKE, IMAHUPOBAHUE (HUTpOLEMEHTaus), TUPPy3nOHHAS METaIIA3AIHS.



Pa3znen 2. JInteiiHOe NpOU3BOACTBO

2.1. O01une noJjaoKeHus

CYHIHOCTB JIMTEHHOTO IIPpOU3BOACTBA. I[OCTOI/IHCTBa Hn HCIOOCTATKH JINTEHHOTO
IMPOU3BOACTBA IO CPABHCHUIO C APYTUMH criocobamMu IMOJIYUCHUS 3arOTOBOK. CriocoOsbI
JINTBA.

2.2. I3roToBjieHHE OTJIUBOK B Pa30BbLIX NECYAHO-TJIUMHUCTBIX (l)OpMaX

TexHonmornyeckas cxema IMOJY4YEHHUs OTIMBOK B PA30BbIX MECYAHO-TJIMHUCTHIX
dbopmax. DOpMOBOUHBIE M CTEPKHEBbIE CMECH: COCTaB, Ha3HAYEHUE M CBOWCTBA.
Mopnenbubiii koMiuiekT. M3rorosnenue ¢opm (dbopmoska). Pyunas u mMamimHHas
dbopmoBka. JINTHHKOBAsE cUCTEMa: Ha3HAYEHUE U yCTPOHCTBO. CTep)KeHb: Ha3HAUCHUE,
KOHCTPYKIUS, u3rotopyieHue. COOpka JUTEHHBIX (JOPM U UX MOJATOTOBKA K 3aJTUBKE.

2.3. CnenuaJjbHbIe CIIOCOOLI JIUTHA

CHGHI/IaHBHBIG CITOCOOBI JINThS (J'II/ITLG B KOKMJIb, JIUTHC I1OA JaBJICHUCM, I_[eHTpO6€}KHOC
JIUTBHC, JIUTHC B 000JIOUKOBBIC (1)OpMI>I, JIUTHC I10 BBIIIIIABIACMBIM MOI[GHHM)Z CYITHOCTDH
cnoco6a, MaTcpuajibl MOACIA H (bOpMBI, TCXHOJIOTHUA HU3TrOTOBJIICHHA (bOpM.
Hpel/IMYIHGCTBa N HCOOCTAaTKH CIICTIHMAJIBHBIX CITOCOOOB JIUThA.

Pazngen 3. O0padoTka MeTaJIOB JaBJICHUEM

3.1. ®Puznveckre OCHOBBI 00PA0OTKH METAJJIOB 1aBJICHUEM

CymHocTh 00pabOTKM METauIoB JaBieHUEM. VYTHpyras | IUIacTUYecKas
nedopmarnu MetauioB. Hakmen u pekpucramimsaius. XoioaHas u ropsiaast oopaboTka
METAJIJIOB JaBJICHUEM.

TemmnepaTypHblii WHTEpBaJ ropsiueii  oO0pabOTKM  METAJIOB  JaBJICHHUEM.
HarpeBatenbHble neun u ycrpoiicTBa. Pexxumbl HarpeBa. [ledekTsl, BOSHUKAIOIINE B
MeTaJljie TIPU HEMPaBUIIBHO BHIOPAHHBIX PEeKUMaxX Harpena.

Bunbl 00pabOTKH METAIIJIOB 1ABICHHUEM.

3.2. Ilpokarka

CymHocTe mpouecca mNpokatku. lIpomonbHas, mnomepedyHass W MONEPEYHO-
BUHTOBAs MPOKaTKa. YCTPONUCTBO W KiIaccU(PUKaIMs MPOKATHBIX CTaHOB. [Ipomykiius
IPOKATHOT'O MPOU3BOJICTBA.

3.3. IIpeccoBanue U BOJIOYEHHUE

CymHocTh mporecca BOJOUYEHHS. TeXHOJorMYecKas CXeMa BOJIOYEHUS.
[TpumensieMmoe 000py0BaHUE, TEXHOJIOTHS, MPOAYKITHS, 00JIaCTH MPUMEHEHHS.

CymHocTh mporecca mnpeccoBanusa. lIpsmoe u oOpaTHOe TpecCOBaHHE.
Texnonornyeckue cxembl npeccoBanus. [IpuMensemoe 000pymOBaHUE, TEXHOJIOTHUSA,
MPOIYKITHS, 00JIACTH TPUMEHEHHUSI.



3.4. KoBka

CYHIHOCTB Imponeccca KOBKH. Py‘-IHaH 1 MalluHHasg KoBkKa. OCHOBHBIC o1cpanunuun
KOBKH, IIPUMCHACMOC O60py,Z[OBaHI/Ie, HpI/ICHOCO6JI€HI/ISI N MHCTPYMCHT.

3.5. lllITamnoBka

CymHOCTh 00bEMHOM U JIMCTOBOM IITAMIIOBKH, MPUMEHSAEMOE O00OpYyI0BaHHE.
[ItamMnoBKa B OTKPBITBIX U 3aKpBITHIX mITamnax. OCHOBHBIE onepanuy 0ObEMHOU U
JMCTOBOM IITAaMIIOBKH. CrieI[UaIbHBIE METO/BI JIMCTOBOM IITAMIIOBKHU.

Paznen 4. CBapouHoe NpoOU3BOJACTBO

4.1. O01mHe MoJI0KeHus

Cymnocts cBapku. Knaccupukanus BugoB cBapku. Kiaccudukanus cBapHBIX
IIBOB U cOoeMHEHNH. CBapUBAa€MOCTh Pa3IMUYHbIX METAJVIOB U CILJIABOB.

4.2. /Iyrosbie cioco0bI CBAPKHU

CymHoCTS npolecca 1yroBou ceapku. Jlyrosas ceapka o merony H.H.benapaoca
n H.I'.CnaBsiHoBa. DnekTpuueckas CBapoudHas ayra u ee cBoiicTBa. OcoOEHHOCTH
TOPEHHUs AYTH MPHU MOCTOSIHHOM M MEPEMEHHOM TOKe. VICTOUHMKHM CBApOYHOIO TOKA.
DneKTpobl, UX KiaccuuKkanys U MapKUpPOBKA.

JlyroBast cBapka noa arocom. CBapodHbIE MaTepHabl U (PIIFOCHI.

JyroBas cBapka B 3alIMTHBIX ra3ax. CBapOYHbIC MATEPHUAIIBI U BUJIBI 3AIIMTHBIX

ra3os.

4.3. I'a3oBasi cBapka U TepMHUYeCKAas pe3Ka

['azoBas cBapka. CBapouyHoe IiamMsi U €ro xapakrepuctuku. OOopyaoBaHue,
MPUCTIOCOOJICHHUSI, CBAPOYHBIE MaTepHabl U (DIFOCHI JIJIsl TA30BOM CBapKH.

TepMuueckas pe3ka METAJIJIOB. ALIETUIICHO-KUCIOPOJHAs pe3Ka: 000pyI0BaHUE U
pexxuMbl. Kucnoponno-¢urocoBast pe3ka. DIeKTpoayroBas peska.
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KPUTEPUM OLIEHKHU BCTYIIUTEJbHBIX UCITBITAHUIA
3HaHUU aOUTYPUEHTOB HA BCTYMHUTENIbHBIX UCTIBITAHUSIX (TUCHMEHHO)
0 y4eOHOU qucuuIuinHe «MarepuanoBeIeHHE U TEXHOJIOT U MaTepUaIioBy

DK3aMEHAllMOHHBIA BapHaHT MUCHMEHHOTO UCIHbITaHUus cojepxkuT 10 3amaHuii

Pa3INYHOIO

YPOBHA  CIIOKHOCTH. KEDKI[OC 3aJaHUC OIIPCACIICHHOTO  YpPOBHA

OLICHMBAETCs OaslaMd B COOTBETCTBHM C TIOKa3aTelsiMU (KpUTEPUSIMU) OICHKU
TEOPETUYECKOM M TPAKTUYECKON MOATOTOBJICHHOCTH aOUTYpUEHTOB (C Y4YETOM
XapakTepa JOMYIIEHHBIX OIMMOO0K), YKa3aHHBIMU B Tabnuie 1, U ypoBHS CIOKHOCTHU
BBITIOJIHEHUS 3aJaHUS, IPUBEICHHOTO B Ta0IuIe 2.

Tabnuna 1 — [Nokazatenu (KpUTeprm) OLEHKH Pe3yIbTaTOB BHIMOIHEHUS KaXKI0TO

3aJaHN Ha BCTYIIMTCIIBHOM HCIIBITAHUN 110 JUCHUIIJINHC

bayutel ConeprxkaHue nmokasatesis (Kpurepus)
1 (onun) BricTaBnsiercsa aOUTypUEHTY, KOTOPBIM HE J1a]l OTBETA Ha
MIOCTaBJIEHHBIE 3a/1a4 (OTBET OTCYTCTBYET);
2 (nBa) BricTaBnsiercsa aOUTypHUeHTY, 0OHAPYKUBLIEMY OTCYTCTBUE 3HAHUI
IIPU OTBETE HA IOCTABJICHHBIE 33/1a4H;
3 (Tpn) BricTaBisiercs aOUTYpHUEHTY, KOTOPBIH J1al OTBET HE 0 CYIIECTBY

ITOCTABJICHHBIX 3aJa4,

4 (uetbIpe)

BricTaBnsiercs aOUTypUeHTy, OOHApYKUBIIEMY (parMeHTAIbHbBIE
3HAHMS NPU OTBETE Ha MPEJIJIOKEHHBIE 3a/]a4H;

5 (msITh)

BricTaBisiercs aOuTyprueHTy, 0OHapyKUBLIEMY 3HAHUS OCHOBHOTO
MaTepuralia Mo MOCTaBJICHHBIM 3aJa4aM U JOIYyCTUBIIEMY
IIOTPELIHOCTH B OTBETAX, UCKAXKAIOIUE CYIIHOCTh U3JIaracMoro
MaTepuaa;

6 (mectn)

BricTaBinsiercs abuTypueHTy, 0OHapyKUBIIEMY 3HAHUS MaTepuaa 1mno
IIOCTABJIEHHBIM 33J1a4aM, JIOMYyCTUBIIEMY HEKOTOPBIE MOTPEIIHOCTH B
OTBETAax;

7 (cemb)

BricTaBnsiercs abuTypueHTy, 0OHaApYKUBILIEMY JTOCTaTOYHO MOJIHOE
3HaHWE MaTepualia Mo MOCTABJICHHBIM 3a7a4aM, JOMYCTUBIIEMY
HECYIIECTBEHHBIC OITMOKH;

8 (BoceMmb)

BricTaBinsiercsa aOUTypUeHTy, OOHAPYKUBILIEMY JOCTaTOYHO MOJIHOE
3HAaHME MaTepuasa Mo MOCTaBJIECHHBIM 33Ja4yaM, He JOIYCTUBIIEMY B
OTBETE CYHUIECTBEHHBIX HETOYHOCTEH;

9 (neBsTH)

BricTaBnisiercs aOUTypHEHTY, 0OHApYKUBILIEMY MOJIHOE 3HAHUE
MaTepuraa 1o MOCTaBJICHHBIM 3aa4aM U HE JOIyCTUBILINM
CYILIECTBEHHBIX HETOYHOCTEW;

10 (mecsTp)

BricTaBisiercs aOUTypHEHTY, TOKa3aBIIEeMy BCECTOPOHHEE 3HAaHUE MPU
PELIEHNH MOCTaBJIEHHBIX 3a1a4. OTBET OTIMYAETCS TOUHOCTBIO
UCITIOJIB30BAaHHBIX TEPMUHOB, MaTEPHAIl U3JIAracTCsl MOCIEA0BATEIIBHO,
IrPaMOTHO M JIOTUYHO.




Tabnuna 2 — [llkana ayia onpeeneHns MakKCUMaIbHOTO KOJIMUYECTBa OAIOB 3a
BBITIOJTHEHNE KAXA0T0 3aJJaHUsI C YYETOM €ro CJI0KHOCTH

Koaddumument Becomoctn,
Howmep 3amanus o
Howmep ypoBHst Q) YUHUTBIBAIOIIHNI CIOXKHOCTh

BbINoIHeHH 3aaanus (K;)
0,85
0,85
0,85
1,0
1,0
1,0
1,0
1,10
1,10

IV 10 1,25

HTorosast oTMeTKa onpenenseTcs no popmyie:
— =l

B, =-
10

O O NP~ WIN |-

b

rae ¢ — WUTOromas OTMETKa B 0auiax 1o y4eOHOU MUCHUILIMHE;

| Gas, IOIydEeHHBIH 3a BBINOJIHEHHE COOTBETCTBYIOLIETO i-I'0 331aHNUS;
! — KOpOUIMEHT BECOMOCTH, YYHUTBHIBAIONIUN CIIOXKHOCTH BBIMOJHEHUS
COOTBETCTBYIOIIETO I-T0 3aJaHMSI.

b

Wrorosast otMeTka ¢ OKPYIJISIETCS JI0 LEIBIX O MPABUIIaM apH(pMETHKH.



