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COJEP)KAHHUE YUYEBHOI'O MATEPUAJIA

Paznea 1. Meranyprust YepHbIX MeTAJLIOB

JloMeHHas Tieub, ee yeTpoiicTBo 1 paboTa. VicxonHble MaTepraibl JUIA HPOHs -
BOJICTBA UyTyHa (TOIUIMBO, pyJa, Qiroc), MOATOTOBKA UX K ILTABKE. OcHoBHbIE 11PO -
Ilecchl, NPOTeKalolue B IOMeHHOH medn. BoccTaHOBNEHHE Keyesa yrICponoM H
Hay[JIePOKUBAHKE JKele3a B TOMeHHOH nedn. 1IponyKTbl AOMEHHOTO MPOM3BOACTEA
U UX UCIIOJIb30BAHMUE.

CymIHOCT IpoLecca Tepeiena YyryHa B CTajlb B yCIOBHAX KOHBEPTEPHOTO
NPOU3BOICTBA, UCXOIHbIE MaTepuasl. OCHOBHbIE MPOLECCH], MPOTEKAIOLIAE B KOH -
BepTepE.

Tlomyderne CTaqu B TyTOBBIX AJIEKTPOIEYax, MPUHIMI NEHCTBHS, UCXOIHbIE
matepuaibl. [Tporecchl, NPOTEKAOIKE B JIEKTPOeHax.

PasiBKA CTAIM B CTANEIIaBMIBHBIX Texax. OCHOBHBIC METObI PA3IUBKH.

Pazpgen 2. OcHOBbBI MeTAJIOBEACHUHA
Tema 2.1. Kpucrajinyeckoe CTpoeHHe METAJLJIOB U METObI
onpe/esieHHs] HX CTPYKTYPbl U CBOHCTB

KprcTa/iIi9eckoe CTPOCHHE METAILIOB. THIIB KPUCTAIMHECKUX PEIIETOK, Pe-
AIBHOE CTPOSHHUE KPHUCTAINOB (Ae(EKTHI KPUCTAIIHIECKOTO crpoenus). Kpucramnu-
3anusg MetauioB. O6pasoBaHye i POCT KPUCTAIOB. BIUAHNE CKOPOCTH OXIKICHH
Ha pasmep KpuctamioB. CTpoeHue ciutKa. AIIOTPOINS (mommmophu3M Kenesa).
Aycrenut, Geppur.

Mexasudecke CBOMCTBA METAIOB U METOJbl UX ONpeAesIeHus: CTaTUIeCKUC
WCIIBITAHMS HA pacTsoKeHue (TpefeN MPOYHOCTH, OTHOCHTEIBHOS YIJIMHCHUE M
Cy)KeHHe); olpesieleHre TBEPAOCTH METAUIOB 10 Bpunemtio u Poksemny. YnapHas
BSI3KOCTH ¥ METOMBI €€ Olpe/eNneHusd. BiusHue colepKanus yriepoaa Ha yAapHyIo
BSI3KOCTb CTAJIH.

Tema 2.2. OcHOBHBIC CBeJeHUS 0 MeTAaJIMYECKHUX CIIaBax.
JInarpaMMbl COCTOSIHHSI IBOHHBIX CIIABOB
[TousiTHE «CIUIABY, KKOMIIOHEHT citaBay, «hasa». CTpyKTypHBIE o0pa3zoBaHus
IIpH KPHCTAIUIN3ALUHA CIUIABOB: MEXaHUYECKHEe CMECH, TBEPIBIS PACTBOPEL, XAMHYe -
CKUe COeMHEHHUs: epIUT, GeppHuT, HEMEHTUT B CTAIAX U YyI'yHaX.

Tema 2.3. JluarpaMma coCTOSTHUS 7K €j1e30yI/1ePOAHCTBIX CIUIABOB
JrarpamMma COCTOSIHHUSI JKele30-1eMeHTUT. CTPYKTYPHBIE COCTABIISIOINES XKe -
JI€30YIJIEPOIUCTHIX CILIABOB: (GEPPUT, LIEMEHTHT, IISPIIAT, ayCTCHUT, aene0ypur.
CTpyKTypa J0IBTEKTOUIHBIX, 9BTEKTOUIHOMN U 3a3BTEKTOUIHBIX CTaJIel; 03B -
TEKTHYECKUX, DBTEKTHUECKOTO ¥ 3a3BTEKTHIECKUX 1yT'YHOB.
Biusiare cofepKanus yriepoa Ha CTPyKTYpPy M CBOHCTBA CTalleH.

Tema 2.4. TepMudeckass 1 XMHMHKO-TepMHuiecKasi 00padoTka
CyIIHOCT TepMHUUECKOH 06paboTKH, ee Ha3HaYeHHe. YIPOUHAOMAs U pasy -
IIPOYHSIONIAs TepMudeckas oOpaboTka craneil (3aKalka, omxur). Ilpespalienus,




IIPOTEKaIOLIMe B CTAJIM IIpK Harpese (oOpasoBaHue ayCTeHUTA), Ieperpese u Mepexo -
re.

OcHOBHBIE BHBI TepMIYecKoil 00paboTku (OTKMI, HOpMalu3alysd, 3aKajka,
0TIycK). Fi3MeHeHe MeXaHHIECKUX CBOUCTB.

OTDKHAr CTalM: CyIIHOCTh, HasHadeHue. CTPYKTypa ¥ HM3MEHCHHE MEXaHU4e-
CKUX CBOUCTB OTOACKEHHOM CTaJH.

Hopmanu3anus crajiyd: CyLIHOCTb, Ha3HAYCHHE. CTpyKTypa U MeXaHUYECKHe
CBOMCTBA HOPMAIIM30BAHHOM CTAJIU ITOCIIS OXTKACHHS Ha BO3YXC.

3aKanKka CTalld; CYLIHOCTb, HazHaueHue. Temmeparypa Harpesa IpH 3aKajke,
CKOPOCTh OXJIXKACHNUSL, OXIKIAIOIME CPeibl. 3aKajlka B BOAY, 3aKajika B MaciIo.

OTIIyCK CTalM: CyIIHOCTb, HA3HAYEHHUE, BUbl. BIMAHNE OTIyCKa Ha CTPYKTY -
py ¥ CBOMCTBA 3aKaJIEeHHOH CTaJIU.

CyIHOCTh U HA3HAUYCHHUE XUMHKO-TEPMHUSCKON 06paboTku MeTamioB. Ee Bu -
J1bI: IIEMEHTAIHS, A30THPOBAHHIE, [[MAHUPOBAHHE (HUTPOLEMEHTALIHS).

Tema 2.5. Yriaepoaucrbie CTaIH

Crany, uX KiacCupuKaris 10 XUMHIECKOMY COCTaBYy, Ha3HAUCHUIO, Ka1eCTBY,
CTETIEHH! PACKUCICHHS.

BiusHYE yrIepoja U MOCTOSHHBIX IpuMeceil Ha CTPYKTypy U MEXaHUIeCKHE
CBOICTBA CTaM. YIVIEPOIUCThIE KOHCTPYKIIMOHHBIE CTATH OOBIKHOBEHHOIO KaueCTBa
1 KadecTBEHHbIE: COCTaB, CBOWCTBA, IPMMCHEHNE, MapKHPOBKA.

VIIepofUCThie HHCTPYMEHTAIBHBIE CTalH: KIacchpUKals, CoCTaB, CBOHCTBA,
MapKH, IpuMenenne. J03BTEKTOUIHbIE, 9BTCKTOUIHBIE, 3a9BTEKTONIHBIC CTATIH. 06-
JacTH UX IPUMEHEHHUS].

Tema 2.6. JlerupoBanHbie CTAJH

KraccubuKamys JIETHPOBAHHBIX CTaJIEH M0 XUMUYECKOMY COCTaBy, CTPYKType
B PaBHOBECHOM COCTOSIHWH, Ka4eCTBY, HA3HAUCHHUIO, KONMYECTBY JICTHPYIOUIHX 3J1¢ -
MEHTOB.

KOHCTPYKIJOHHBIE JIETHPOBaHHbIE CTAllH: MX COCTaB, CBOMCTBA, MApPKUPOBKA,
npuMeHenue. [IperMylecTsa IerMPOBaHHbIX CTajlell IO CPABHEHUIO C YTIICPOAHUCTHI -
MH.

Koppo3uoHHO-CTOMKHAE CTall: MAapKH, COCTaBbI, CBOMCTBA, MPHUMEPbI, HpPH-
MEHCHUE.

VHCTpyMeHTAbHBIE JIETHPOBAHHbIE CTAJIM, MX XUMHYECKUH COCTaB, MEXAHUYE -
CKHIE CBOWCTBA, MAPKUPOBKA U 00J1aCTh IPUMEHCHUSL.

BHICTPOpEXKYIIHE CTaly: MapKHPOBKA, COCTaB, CBOHCTBA, 00NacTh MPUMEHE-
HMS, TepMHUYEcKasi 00padoTKa.

Tema 2.7. TBepable cniiaBpl, MHHEPAJIOKePAMHKA, CBePXTBePAbIE
HHCTPYMeEHTAJbHbIe MaTePHAJIbI
CrieuenHble TBepAble cruiaBbl. MuHepanokepamuka. CBepxTBepable MHCTDY -
MeHTanbHEIe MaTepuaisl (CTM).




Knaccuukanus Clie4eHHbIX TBEPIBIX CILJIABOB: posbdpamosbie (BK), Turano-
Bossdpamossie (TK), TutaHo-Tantano-sonbppamossie (TTK), GezBonbdpamoBbIe.

WX cocTas, CBOMCTBA, MapKH, 001acTh IPUMEHEHUS.

Tema 2.8. UyryHbl

Kraccudukanus 4yryHOB IO COCTOSHMIO YIIepoaa, dopme BKIIOYEHHH Ipa-
dbuTa, CTPyKType METAIMYeCKONH OCHOBBI. Biusigue yriaepoAa W IOCTOSHHBIX IIPH -
Mecell Ha CBOMCTBA YyryHa.

BelIblit 4yTyH, €10 COCTaB, CTPYKTYpa, CBOMCTBA, 0071acTh TPUMEHEHHS.

OCHOBHBIE BU/bl YyTYHOB il OTIMBOK (CephIH, BHICOKONIPOUHBIH, KOBKHH, C
BepPMUKYJISAPHbIM rpadurom): popma rpaduTa, CTPYKTYpa METAIMYECKOH OCHOBEI,
COCTaB, MEXaHHYECKUE U TEXHOIOTMYECKHE CBOMCTBA, TEXHOJIOTUA IOy ICHAS, Map-
K, 00J1aCTH NPUMEHCHUS.

Tema 2.9. IIBeTHbIEe META/LIbI U HX CIIABBI

Mesib, ee cBOMCTBA, 061ACTh IPUMEHEHNs, MAapKUpoBKa. CIITaBbl MEAM: JaTy -
HE ¥ 6pon3bl. VX Knaccu(puKalus, cocTaB, CBOHCTBA.

AIIOMUHUAH, €ro cBoMcTBa, 00IacT NPUMEHEHU, MAPKUPOBKA. Knaccuduxa-
LIMsl ATFOMUHEEBBIX CIUIABOB, UX COCTaB, CBOMCTBA.

AHTHGPUKIMOHHBIE (OIIHUIHAKOBbIE) CIIABBL: 6a00UTEI, CIIJIaBbl HA OCHOBE
AIOMHIHES ¥ MeH, aHTHGPUKIHOHHbIE 9yryHbl. OCHOBHBIE TPEOOBAHUS, NPEABSIB-
nsieMble K aHTHQPUKIMOHHBIM crulaBaM. CocTaB ¥ MapKHPOBKa.

Tema 2.10. Koppo3usi MeTa/1/10B
THUIBl ¥ BUABI KOPPO3UH, MX CYIIHOCTh. MeTO/bI 3aIUThl METAIIIOB OT KOPPO-
M HAHECeHHe 3aIIHTHBIX [OKPBITHI; TPUMEHEHNE SIEKTPOXUMHYECKON (ITPOTEK -
TOPHOMN) 3aIIMTHI; U3TOTOBJIEHHE CIELAAIBHBIX AHTUKOPPO3UOHHEIX CILTABOB IyTEM
NeTMPOBAHUS MX DIEMEHTaMH, TIOBIIIAIOMIIMH KOPPOSHOHHYIO CTOHKOCTb.

Pasaen 3. HemerauinyecKne KOHCTPYKIHOHHBIE MaTepUHAIbl

[Tnactmacchl. KiraccuduKarus Mo cocTaBy: IPOCTIE M CIIOKHBIE (KOMIIO3HIIH -
OHHBIE); TI0 PEaKlMi Ha HarpeB: TepPMOPEAKTUBHBIC H TEPMOTIACTHIHEIS; II0 BUIY
COCTaBY HAIIOJIHUTENE: CIOUCThIE, JTUCTOBbIC, BOJIOKHUCTHIE, TOPOIIKOBLIC, ra30Ha -
[OJTHEHHbIE, 10 HA3HAUEHHIO: KOHCTPYKIMOHHEIE, JIeKTPOTEXHUIECKHE, PPUKLMOH -
HBIE.

TepMOIUIaCTHYHbIE M TePMOPEAKTHBHbBIE MacTMaccsl. CocTas, du3uKo-Mexa-
HUYECKUe CBOMCTBA, Ha3HAUEHHe IIacTMace, Hanbolee IUPOKO IPUMEHIEMbIX B Ma-
IIUHOCTPOCHHUH.

Crioco0Bl M3rOTOBJICHUS U3/IEIUHA U3 IIacTMacc.

Pazagen 4. JInTeliHoe NPOU3BOJACTBO
Tema 4.1. O0wne Mo10KeHHUSI
CyIIHOCTh JIATEMHOro mpou3BoacTBa. Onepaluy MOIyIeHUs JTATOU 3aroToB-
xr. JIoCTOMHCTBA U HEJOCTATKH JIMTEHHOr0 POM3BOACTBA 10 CPABHEHUIO ¢ APYTHMA
criocoGaMy oMy YeH s 3aroToBoK. POpPMOBOYHbIE U CTEPIKHEBBIE MATEPHAIBI, UX Ha -




sgayeHne. GOPMOBOYHBIE M CTEPXKHEBBIE CMECH, HX COCTAB, IPEABABIACMBIE K HIM
TpeOOBaHMUS.

Tema 4.2. CoenuaiabHble CIOCOObI JTUThSA
HasHayeHne U KIaccH(UKalys CIeLUanbHBIX CIOCOOOB JUThA: JUThE B KO-
KIJIb, LEEHTPOOSKHOE JUThE, THThE MO/ JAABJICHAEM, JIUTHE T10 BBIILIABIACMBIM MOAC -
nsM, JTUThe B 0007109K0BBIe HopmMbl. CYIIHOCTE PA3THIHBIX CrI0cO00B JIUThS, UX TIPE -
MMYIIECTBA, HEAOCTATKA ¥ 00/IacTH IPAMEHEHHUS.

Pa3gen 5. O6padoTka MeTAJIOB 1aBJIeHUEM
Tema 5.1. OcHOBBI TeOpUH 00PaBOTKH MEeTALN0B AaBJEHHEM
. Knaccuduxanus crnoco6oB o0pabOTKH METaIIOB AaBICHUEM. [Tnactuyeckas
neopMaItus, ee BIHSHIE HA CTPYKTYpY M CBOHCTBA METAJLIOB. XonmonHas U ropsyast
nedopmanusi MeTauoB. Hakien meraia mpu miactiaeckol pedopmarn. Cas3b
TeMIepaTyphl peKpPUCTAIIH3AIMY C TEMIepaTypoXt 06pabOTKU AABIICHHEM.

Tema 5.2. IlpoxkaTka
CyIIHOCTh IPOKATKH, OCHOBHBIE €€ BUDI. [Tpoxykimsi IPOKATHOIO IPOH3-
BojicTBA. [IpOKATHBIE CTAHBI, MX KJIACCHQUKAIK, KOHCTPYKIHA, HA3HATICHUC. IIpo-
KaTHBIC BAJIKH.

Tema 5.3. IIpeccoBanue U BoJiOYeHHe
CyIHOCTb IPECCOBAHMSL U BOJIOYCHHUSL. [NpoayKuusl, mofydaemast NpeccoBaHH -
eM 1 BoJlodeHreM. Merozpl npeccopanust. HCTpyMeHT u 000py10BaHue, IPUMEHsIe -
MEIE [IPY IPECCOBAHNU U BOJIOYCHHUH.
TexHOIOTHYECKHE CXEeMBI IPECCOBAHMA U BOJIOYUCHHUS.

Tema 5.4. Xos10qHas1 IITAMIIOBKA

XoonHas JUCTOBAs IITaMIIOBKA: IOCTOMHCTBA, 00J1aCcTh IPUMEHEHHUS, IIPUME -
HsIeMBII MaTeprall, 000pyA0OBaHUE U HHCTPYMEHT.

OCHOBHBIE OIIEPALUU XOJIOJHOM IIITaMIIOBKH. PazgenurensHbIe ONepaLuu: pes3-
Ka HA HOXHHUIAX, IPUMEHSIeMble HOXKHUIBL; PE3Ka B IITaMIax — OTPE3Ka, BRIpYOKa,
IpoOUBKa, padOYM HHCTPYMEHT, packpoit MeTanna. QOpMOU3MEHAIOIIME OTICPALIUHL:
rubKa, BBITSDKKA, OTOOPTOBKA, UX CYUIHOCTE. PasHoBUIHOCTH XOJNOIHONU OOBEMHOU
[ITaMIIOBKY: XOJIOAHAS BbLICAJKA, XOJIOAHOE BBIAABIWBAHHE, XOJOAHAA 00bEMHAS
GOpMOBKa, UX CyLIHOCTb Y Ha3HAYEHHUE.

Paszaen 6. CBapoyHoOe NPOU3BOACTBO

OcHOBBI CBapKH. IIoHsTHE CBapHBAEMOCTH. XapaKTEPUCTHKA CBApUBACMOCTH
METaJUIOB ¥ CIIJIaBOB. BiusHue CoJepKaHus yIyepoa U JETUPYIOLIUX SJICMCHTOB Ha
CBapHBaeMOCTh cTaneil. THIIBI CBApHBIX COEJUHEHHUH W THIBI CBAPHBIX IIBOB (cTBI-
KOBbIE, TABPOBEIE, HAXJICCTOYHBIE, YIJIOBbIE).

CyLIHOCTD 3JIEKTPOAYTOBOM cBapku MeTa/ioB. CBapodHas 1yra, HCTOYHHKH €€
aTanus. CBapOYHBIE 3JIEKTPObI U CBApOdHas NpoBooKa. PydHas fyrosas cBapka.
DNeKTpoAyroBas cBapka B Cpelle 3aIllMTHBIX T'a30B.




DeKTpoAyroBas pe3ka MeTaslloB.

CyWIHOCTh IPOIECCOB CBAPKH JABICHUEM. ToueuHasi, IIIOBHAsA M CTBIKOBas
CBapKH, 00J1aCTh IPUMEHEHHU, 000py0OBaHKe.

CyImHOCTS ¥ 0071aCTh IPUMEHEHHS ra3oBOil CBAPKM U PEe3KH MeTauios. I'assl,
IpEMeHseMble IPH CBapKe K peske. Texnonorus, 000pyI0BaHUE U anmnaparypa, npu-
MeHsieMas [Py ra30BO} CBapKe U Pe3Ke.
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KPUTEPUHU OIIEHKH BCTYIIUTEJBHOI'O UCIILITAHUA

BerynuTerbHble SK3aMeHBI IPOBOJISTCS B IHChMEHHOM dbopme.

DK3aMeHAIIMOHHBIN OUIeT CONEPXKHUT S5 BOIIPOCOB.

Kax1plif BOIIPOC OllEHUBAeTCs B Oaiax B COOTBETCTBMHM C MPCICTaBICHHBIMA
KPUTEPUSIMH.

OreHxa 3a 3aJaHue N0 K3aMeHalMOHHOMY OMJIETY TPOM3BOIHUTCSA MO AECATH -
GaLTbHOM LIKaJIe ¥ COCTOUT W3 CyMMbI OajloB 3a KaX /bl BOIPOC.

Bpems BIIOTHEHHS 3agaHus — 240 MUHYT.

OrMeTka, Oam IToxasarens OIEeHKH

0 (mOMNB) Otkas or orBera. Her orsera; Henonuoe (o 15%) m3noxkenue Marepuana ¢
MHOTOYMCIICHHBIMU CYILECTBEHHBIMHU OIMMOKamu (ECTH OTBET, HO HE IO CyIIe-
CTBY BOIPOCA, T.€. OTBET II0 IPYTrOMY BOIPOCY POrPaMMBbI TIPEAMETA).
1 (omun) YacTHIHBIA WIH IOBEPXHOCTHEIA (He MeHee 15%) OTBET 110 CYIIEeCTBY BOIpPO-
ca, 6e3 CYLIECTBEHHBIX OIMOOK; OTCYTCTBYEOT HEOOX0MuMbIE HOPMYJIBL, Tpa-
duKy, pucyHKH ¥ UX HosiCHeHHs. OCO3HAHHOE BOCTIPOU3BEICHNE GornpLuel Ja-
CTH IIPOrPAMMEOTO Y4eGHOro MaTepyara, HATMIHE HECYIECTBEHHBIX OLIMOOK.
2 (nBa) ITonHbBIA OTBET MO CYIIECTBY BOIPOCA, ¢ HEOOXOMUMBIMHE (OpMYJIamy,
rpahuKaMy, PUCYHKAMH U MX IOSCHEHHAMH, HO 0€3 CyIECTBEHHBIX OLIM-
6ok. ITojHOE CHCTEMHOE 3HAHUE M M3JIOXKEeHHE ydeOHOoro marepuaia, olu-
| camue, KaK OCHOB, TaK U JeTanell paccMaTp¥BaeMO# TEMBI, OTCYTCTBHE
orbOK M0 CYIIECTBY BoIpoca.
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