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[IporpamMma cocTaBiieHa Ha OCHOBAaHMHU OTPACJIEBOrO CTaHAApTa BBHICIIETO 00-
pa30BaHUs 10 HANIPaBJICHUIO NOATOTOBKU — 22.04.02 «MeTtautyprus».

MAT'UCTEPCKASA ITPOI'PAMMA «-METAJIJTYPI'USA YEPHBIX
METAJIJIOB» (IOMEHHOE ITPON3BOACTBO)

OcHoBBbI pU3NYECKON XUMHUH.

CBsi3b XMMHUH C YEPHOU METAJUIyprUei, *Keje30, yriepo, ra3bl B YEpHOU Me-
TaJUTypruv. MoNeKynsipHO-KMHETHYECKass TEOPUS U TJIABHBIE 3aKOHBI TEPMOJAMHAMH-
KA ¥ TEPMOXUMHH. XUMHUYECKoe U (pa30Boe paBHOBECHE, pacTBOPbI. OKCHUIIHBIE pac-
IUTaBbl U UX TEPMOJUHAMHUYECKHE XapaKTepucTHKH. CBsi3b Mexay sHepruei [ n6oca
Y KOHCTAaHTOW paBHOBECHA peakuuu. MeToasl onpeacneHuss KOHCTAaHThl PaBHOBECHUS
Y aKTUBHOCTH OKCHJA XeJje3a B nulake. XMMHUYECKOE CPOJCTBO KOMITIOHEHTOB. Pac-
TBOp yTepoja, KpEeMHHUsI, MapraHila, HUKeJsl, XpoMa, KoOainbTa U MOJUOIEHA B JKU/I-
KoM kenese. PacTtBop cepsl, pochopa, kucinoposa, BoIopoaa U a3oTa B pacijiaBicH-
HOM JKeJie3e U ero craBax. CKOpoCcTb XUMHYECKHUX PEAKLIUN.

XuMHYeCKHe OCHOBBI IIPOM3BOACTBA YYI'yHA.

MounekyIspHO-KMHETHYECKAss TEOpUs arperaTHOro cocrosiHus BemecTB. Oc-
HOBHBIE 3aKOHBI TEPMOJMHAMHUKHA U TEPMOXUMMHUU. XUMUUYECKass KUHETUKA. XUMHUYE-
ckoe U (hazoBoe paBHOBecHe. CKOPOCTh U MOPSAOK XUMUYECKUX peakiuil. PacTBopsl.
[ToBepxHOCTHBIE siBIIeHUA U ancopOuus. OCHOBBI KOJUIOMTHOW XUMHUHU. DIIEKTPOXU-
MHsl. XUMHAYECKHE COCIUHEHUS, BXOJAIINE B COCTAB IUIAKA. XMMHUYECKUUA COCTAaB
OTHEYNOPOB. XMMHYECKUN COCTaB JIOMEHHOM IIMXThI. Pa3nokeHue miaBUIbHBIX Ma-
TEPUAJIIOB U MPOLIECC BOCCTAHOBJIEHUS B JIOMEHHOW Me4yu. /[OMEHHBIN HIIaK U Jie-
cyabdypaiuu 4yyryna. XuMHUYECKUE MPOLECcChl B ropHe rneyu. OCHOBHbBIE HAPYLIEHUS
TEXHOJIOTMYECKOTO Ipouecca. XUMUUYECKUM COCTaB JOMEHHOW IIUXTHI. Te€XHOIOru-
YECKME M TEXHUKO-DKOHOMUYECKHE pPACYeThl OCHOBHBIX I[apamMeTpOB JIOMEHHOU
IUTaBKH, OCHOBHOT'O M BCIIOMOTaTeIbHOTO 000pyAOBaHUs AOMEHHOU neun. OTcopTu-
POBKa MPOJIYKIIMH T10 BBISIBICHHBIM Jie(peKTam.

OCHOBBI CTAHIAPTH3ALNH, METPOJIOTUH U cepTHPUKAINH.

Ceprudukanus npoaykiuu. OCHOBHbIE TPeOOBaHUS K O(DOPMIICHHIO TEXHOJIO-
rudeckoil JpokymeHnrtanuu. CucreMarusamus W kiaccudukanus. ['ocynapcTBeHHas
cucrema cranaaptusaunu. Kareropuu v BuAbel ctaHaapToB. MeTOnbl CTaHIapTH3a-
nuu. KommuiekcHast 1 onepexkatouasi craniaptusauus. Y Hupukanus. Tumnossle KOH-
CTPYKLIMH TEXHUYECKOro mnporpecca. OCHOBBI METPOJIOTUU U 00ECIeUeHHE €IMHCTBA
u3MepeHuil. BeiOOp OCHOBHBIX cpencTB u3MepeHuil. llorpemHoctu u3MepeHuid u
CTaTUCTUYECKUE METOAbl KOHTPOJISI KA4eCTBA, METPOJIOTUS M METOJbl M3MEPECHUM.
KauectBo nmponykuuu. OcHOBBI U noHATHSA. KOHTposib kadecTBa. Buabl KOHTpOIS.
O1ueHka ypoBHS KauecTBa.

OCHOBBI METALIYPIrU4€eCKOM TeNJIOTEXHUKH.

TommmBo 1 OCHOBBI MEXAHHUKH TMEYHBIX Ta30B. O0IIas xapakTepUCTHKA TOTLIN-
Ba, pacueThl ero ropeHus. KoHBekius, Temio- 1 MacCoNepeHoc, TeI000MEH U3ITy-
YeHUEM, HarpeB U IulaBieHue Metaia. OCHOBBI TEIIOMAacCOOOMEHA B METAJLTyPIu-
yeckux arperatax. OOmias XapakTepHUCTHKa MpOLEccoB Tersiooomena. Temonpo-



BOJHOCTh CTallMOHapHasi M HecTanuoHapHas. KoHBeKIIMOHHBIN TerooOMeH. Termo-
OOMEH H3IyYeHUEM, OKpYyIJIeHHEe KO3PPUIMEHTOB TerooTAaud. OKHCIIeHue u
o0e3yriepoxkuBanue Meramia. OCHOBBI pallMOHAIBLHOM TEXHOJIOTMU HarpeBa. Pexu-
MbI paboThl. MeTalypruieckue mneuu, Marepuaibl U CTPOUTEIbHBIE DJIIEMEHTHI Tie-
yeil, cOepekeHre Temia B METALTyprudyeckux mneyax. TemioTeXHUUYeCKHUe OCHOBBI
YTUIN3ALUU TeIula OTXOSIINX Tra30oB. PeKynepaTUBHbIE U pPET€HEPATUBHBIE TEILIO-
oOMenHuku. KoTibl-yrunuzaropsl. OxnaxaeHue nedyeil. OuncTka JAbIMOBBIX T'a30B.
Knaccudukanus, obmas xapakTepucTHKa TEII0BOKH paboThl nedeidl. OCHOBBI MeXxa-
HUKH NEeYHbIX ra3oB. CTaTuka razos. /[nHaMuka ra3oB (3aKOHbBI U PEKUMBI JIBUKEHUS
ra3oB B nie4yax). OCHOBBI TEOpUH FOPEHUSI U KOHCTPYKIUMHU TOIUIMBOCKUTAIOIIUX TIPU-
O0opoB. Yuer ropenust TomauBa. Knmaccudukaius v XapaKTEpUCTUKAa OTHECTOMKHUX
MaTepHaJoB: CBOMCTBA, 00JacTh NPUMEHEHUS. TerIon30JIUUOHHBIE U CTPOUTENb-
Hble MaTepuaibl. Kinagka U CTpOUTENbHBIE DIIEMEHTHI IIEYEH.

OCHOBBI METALIYPrU4€eCKOro mNpou3BoOACTBA.

PU3NKO-XUMUYECKUE OCHOBBI METALIYPIHUECKUX IIpoLeccoB. B3aumonen-
CTBHE Tra30BOH, NUIAKOBOM M MeTamdyeckon (a3. Ariiomepanus U KOKCOXUMHUS.
[Ipsimoe momyueHune xene3a. OKUCIEHUE Py U KOHLIEHTpAaToB. BoccTaHOBIIEHHE Ta-
30M B TOJCTOM CJIO€ M TBEPIABIM yriieponoM. OCHOBBI JINTEWHOIO IPOU3BOJCTBA.
OO1ue NMoHATUS TeXHOJOTuH JuTeHbIX popm. [TpousBoacTBo oTnuBok. Crenuanb-
HBIE BUIbI JIUTHS.

MeToabl aHAJIM3A U KOHTPOJISI MATEPHAJIOB METAIYPIHYECKOro Ipou3-
BO/JCTBA.

TeopeTnueckne OCHOBBI AHAIUTHYECKOM XUMHH. | paBUMETPUYECKUM U THUT-
pUMETPUYECKUI MeTOo/bl aHain3a. DU3UKO-XUMUYECKUH U (PU3HUECKUI METOJIbI
aHanu3a. XMMUYECKUN aHAJU3 ChIpbS U TOTOBOM NMPOMYKIMHU. ATTECTalMs CTaIH MO
pe3yapTaTaM XMMHUYECKOTO aHAJIM3a U TEXHOJIOTUH BBHIIIABKU. OCHOBBI TEXHUKHU U3-
MEPEHUS U CPEJICTBA KOHTPOJIS TEXHOJOTHYECKUX MPOLECCOB. DJIEKTPUUECKHE U3MeE-
penust. ['ocynapcTBeHHbIE cUCTEMbI 00€CTIEUeHHs €JMHCTBA U3MEPEHUN U PUOOPOB
KOHTPOJIA.

MeTtajulyprus cTaju.

Oranbl pa3BUTHS CTalEINIaBUIBLHOIO Mpou3BocTBa. Knaccudukanus cranu u
CrocO00OB €€ MPOU3BOJCTBA. TEXHOJOTMYECKHE CXEMbl COBPEMEHHOI'O CTalleria-
BWJIBHOTO IIPOM3BOJACTBA. TEXHMKO-DKOHOMHMUYECKHE II0KA3aTeId U DKOJOTUYECKUE
npoOeMbl CTaleIIaBUIIBHOTO Npou3BojAcTBa. McTounuku mnuiaka. Ponp muiaka.
Crpoenue u cocraB nuiakoB. lllnakooOpasoBanue. XUMHUYECKUE CBOWCTBA IILIAKOB.
du3nyecKrne CBOMCTBA NUIAKOB. MeToabl KOHTPOJIS COCTaBa M CBOMCTB Huiaka. [le-
dbochopanus cramu. ecynbbyparus ctanu. Kuciopoa B ctajid U €€ pacKUCICHHUS.
HemeTammnueckue BKIFOUEHUSI B TOTOBOM MeTajuie. PacTBOpeHue ra3oB B MeTaie U
nuiake. A3ot B ctanu. Bogopon B cranu. Jlerazanus merana.

JloMeHHOe IPOU3BOACTBO.

Pynapt v hmrockl yepHON METATypriH, OCHOBBI MPEBAPUTEIHHON MO OTOBKU
pya U (IIIOCOB, OCHOBBI MPOM3BOJACTBA KOKCA, METOJIbI OKOMKOBAHUS, TEXHOJIOTHUS
MOJIFOTOBKU IIUXTHI K CIIEKAHUIO, TETJIOTEXHUKA arjioMepannu, GU3nKo-XUMHUUECKHe
IIPOLIECCHI NPU arJOMEPALH, BOIPOCHI TEXHOJIOTMH arJIOMEpalvu, NPOU3BOJICTBO
JKEJIE30pYAHBIX OKATBHILIEH, TEOPUS YKPEIUIEHUs OKAThIIIEH, KOHTPOJIb U OLICHKA Ka-



YECTBAa OKYCKOBAHHBIX CBIPHEBBIX MAaTEPUAIOB. TOIUIMBO, CHIPHEBBIE MATEPHUAIBI U
IIOATOTOBKA MX K JJOMEHHOMW IIaBke. PacnpeneneHue U JBMKEHHE IIMXTHI U ra30B B
JIOMEHHOH neun. BoccTaHOBUTENBHBIE MTPOLIECCHl U 00Opa30BaHUE UyTryHa U LIUIAKA B
JTOMeHHOU meur. TermnooOMeH B 1oMeHHOM medu. Ilporiecchl, uaymme B JOMEHHON
IIeYM IIPY YMEPEHHBIX TeMIlepaTypax. Pas3joxkeHne mIaBWIBHBIX MaTepHaIOB B J10-
MeHHOH neun. IIponeccsl BOCCTaHOBJIEHUS B JOMEHHOM neun. BoccraHoBineHue xe-
je3a, KpeMHUs U Mapranua. [llnakoobpazoBanue B jomMeHHOU neun. Jlecynbdypanus
YyryHa B JIOMEHHOW mnedu. KOHCTpyKIHsS NOMEHHOM NEYM U €€ BCIIOMOTATEIIbHBIX
npubopoB. Harpes u moymaya nyThsi 1 OYMCTKA KOJOUIHUKOBOTO ra3za. Y 0opKa 4yryHa
U nuiaka. TexHomorust AJOMEHHOM IIaBKU. 3ayBKa JOMEHHOM NEYU U yIIpaBIICHUE €€
xoztoM. OOcnyXkuBaHHE JOMEHHOU neun. PEMOHT U BbIyBKa 1I0MeHHOH neun. Cpas-
HEHHE Pa3JINYHBIX TEXHOJIOTMH IMPOU3BOJACTBA YYIryHa B 3aBUCUMOCTH OT CMEKHBIX
METAJUTYPTrUYECKUX MTPOU3BOJACTB. TEXHOIOTUYECKUE ONEPALIH ITPOLIECCA POU3BOI-
CTBa 4yr'yHa, BbIOOp HauboJsiee 1enecooOpa3Hoi TEXHOJOTMU MPOU3BOJCTBA Yyr'yHa
JUIl KOHKPETHBIX POU3BOJACTBEHHBIX YCIOBUM, BBIABICHUE HAPYIIECHUN TEXHOJIOTH-
YECKOI'0 IIPOLIECCa, MEPHI 110 MOBBIIEHUIO KA4eCTBA MPOAYKLIUH, TEXHOJIOTUUECKUE U
TEXHUKO-DKOHOMUYECKHUE PACYeThl JOMEHHOM IUIABKUA, OCHOBHOI'O U BCIIOMOI'aTElb-
HOro 00Opy/I0BaHusl TOMEHHOM neyd. [1oroTroBka 4yryHHBIX U IIJIAKOBBIX KEJI0O0OB
U CU(POHHOIO OTBEPCTUS ISl BBILYCKA XUAKUX MPOAYKTOB IJIaBKU, CBEPIIMIIBHOU
MAILUHBI U DJIEKTPOITYLIKH I OTKPBITHUS U 3aKPBITUSA YyTYHHOU JIETKU. Y IIpaBICHUE
CBEPJIJIBHOM MAILIMHOM, 3JEKTPOITYIIKON, NEPEKUIHBIM U KadaroUUMCs KEeJI000M
IIPU TIPOBEJICHUHU BBIITYCKA KUJIKMX MPOAYKTOB IUIaBKA. PEMOHT QyTasapoB yyryHHOM
Y IJIAKOBOW JIETOK, 3aMEHA BO3AYIIHOW (pypMbl U 1Hu1akoBod ¢pypmbl. KoHCTpyKIIu-
OHHBIE PAaCUYEThl OCHAIIEHUS, BHIIIOJTHEHUE YEPTEKEN J1eTaneil U COOPOUHBIX €IHHMUII.
OneHka Xo4a TEXHOJIOTMYECKOTO MPOLECCa, BBISIBICHNE HAPYLICHUM M MX YCTpaHe-
Hue. OleHKa TeXHUYECKOro COCTOSIHUSL 00OpYZOBaHUSI U BBISBICHUE PE3EPBOB €r0
UCIIOIb30BaHusA. KayecTBO ChIpbs M TOIUIMBA U UX BIMSHHUE HA KAYECTBO YyT'yHA.

MexaHn4yeckoe ¥ NMOABEMHO-TPAHCIIOPTHOE 000PYyAOBaHUE JOMEHHBIX Iie-
XOB.

KpanoBoe o0opynoBaHue U MallMHbI HETIPEPHIBHOTO TpaHCIOpTa. MaluHbl U
arperarbl JOMEHHbIX 11eX0B. [Ipoduiib 1OMEHHON Ne4H, OCHOBHbIE KOHCTPYKLMOH-
HBIE DJIEMEHTHI JOMEHHOM II€4YH, 3arpy304HbI€ anmnaparbl, OYMCTKA JOMEHHOIO rasa,
00opy10BaHUE JIJIsl TPAHCIOPTUPOBKH UyTYHA U 1IIJIaKa, TUIaH JOMEHHOTO 11eXa.

J1eKTPOOOOpPYA0BaAHME JOMEHHBIX L[EXO0B.

DnexkTpooOopyAOBaHUE JOMEHHBIX 1IEX0B. AMapaTypa yIpaBJIeHUs U 3allUThl
ANEKTPOIPUBOAA. DIIEKTPOOOOPYJOBAaHME MAIIMH M arperaroB MeETajulypruuecKux
NPEANPUATANA. DIIEKTPUUECKHE MAIIUHBI IOCTOSHHOTO TOKA. ACHHXPOHHBIE Mallv-
HbI. DJEKTpUYECcKas LIeNb MOCTOSHHOTO Toka. OiHo(da3Hble dJEKTPUUYECKUE LIETIH Te-
peMeHHoro Toka. Tpexda3zHblie 3MeKTpUUYECKre Henu. DIEKTPOHHbIE U3MEPUTENbHBIE
npuOOpkl. DIEKTPUUECKUE U3MEPEHUSI.

ABTOMAaTH3aLMS IOMEHHOI0 IPOU3BO/JCTBA.

ABTOMaTH3aIMs TOMEHHOTO NPOU3BOJICTBA. M3MepeHne KOMIIOHEHTOB JIOMEH-
HOTO Iporecca. ABTOMaTHYECKHE CHUCTEMBI PETyJIUpPOBaHUSA. ABTOMATHYECKOE
YIOPaBIECHHUE NPOLIECCOM JOMEHHOM IUIaBKU. M3MepeHue KOMIOHEHTOB JIOMEHHOTO
npouecca. ABTOMaTHYECKUE CHCTEMBI PEryJUpOBaHHUs. ABTOMaTWYECKOE yIpaBle-



HUE MPOLECCOM JOMEHHOM TUIaBKU. OCHOBBI PETYJIUPOBAHUS TEXHOJOTHUECKUX MPO-
neccoB. M3mepenue temmepatypsbl. [1onynpoBoJHUKOBBIE TPUOOPHI U UHTErPATIbHBIE
MHUKPOCXEMbI. BbIUMCIUTENbHAS TEXHHKAa B YIPABICHUH TEXHOJIOTHYECKUMHU IPO-
neccamMu. ABTOMAaTU3WPOBAHHBIE CUCTEMBI YIIPABICHUS TEXHOJIOTHMYECKUMU MPOIIEC-
caMid. MUKpOTIpOLIECCOPHBIE CUCTEMBL.

MAIT'NCTEPCKASA IPOI'PAMMA «METAJLJTYPI'US YEPHBIX
METAJIJIOB» (ITPOU3BOACTBO CTAJIM U ®EPPOCIIIABOB)

OcHoBBI pU3NYECKON XUMHUMH.

MonekynsapHO-KMHETUYECKAsi TEOPUs U TJIABHBIE 3aKOHBI TEPMOJIWHAMHUKHA H
TEPMOXUMHH. XUMHUECKOE U (Pa30Boe paBHOBECHUE, PACTBOPHI. OKCHUIHBIE PACIIIaBbI
U X TEPMOJMHAMUYECKHE XapaKTepUCTUKU. CBA3b Mexy sHeprueil [ moodca n kon-
CTAHTOM paBHOBECHS peakuuu. MeToapl ONpeAeeHUs KOHCTAHThl PABHOBECUS U aK-
TUBHOCTH OKCHJZA >Keje3a B Nulake. XUMHUYECKOE CPOACTBO KOMIIOHEHTOB. PacTBop
yraepojia, KpeMHUs, MapraHiia, HUKels, Xpoma, KoOainbTa U MOJUOJACHA B SKHJIKOM
xeinese. PactBop cepsl, Gocopa, kuciopoaa, BOJOpoia U a30Ta B pacIuiaBI€HHOM
xenes3e U ero cruiaBax. CKoOpoCcTh XUMUYECKUX PEAKIU.

XuMHYeCKHe OCHOBBI IPOM3BOACTBA CTAJIM.

CBsi3p XMMHUHU C YEPHON METaJUTyprUeH, *KeJIe30, YIIepoa, ra3bl B UEpHOU Me-
tautyprun. Cepa u dochop - BpelHble IpUMeECH B cTald. Jlerupyronme 3J1€eMeHTBHI.
XHWMUYECKUM COCTAB IIJJAKA U OTHEYIIOPHBIX MaTEPUATIOB. XUMHUYECKUE COCTUHEHMS,
BXO/JIAIIME B COCTAB IIJJaKa. XMMHUECKUIM COCTaB OrHEYNopoB. [Ipumecn meraumue-
CKOT0 JIOMa B CTajau. XUMUYECKUHM cOocTaB TOIUMBA. CBOWMCTBA MBUIA U IIUIAMOB IPH
IIPOU3BOJICTBE CTAIHA. MOJIEKYISIPHO-KUHETHYECKAsI TEOPUSI arperaTHOrO COCTOSHHUS
BemecTB. OCHOBHBIC 3aKOHBI TEPMOJUHAMUKU U TEPMOXUMUU. XUMUYECKaAsA KUHETH-
ka. Xumuueckoe U ¢azoBoe paBHoBecue. CKOPOCTh U MOPSAIOK XMMHUECKHUX peak-
nuii. PactBoprhl. [loBepxHOCTHBIC siBIICHUSI U afcopOums. OCHOBBI KOJUIOUIHOM XH-
MHUH. DJEKTPOXUMHS. XUMHUUYECKHH COCTaB JOMEHHOW MIMXThl. PasyiokeHue Iia-
BWJIBHBIX MaT€pHUAJIOB U MPOLIECC BOCCTAHOBJICHUS B JIOMEHHOM T1E€YH.

OCHOBBI CTAHIAPTH3ALNH, METPOJIOTUH U CepTU(PUKALNH.

Ceprudukarus npoaykiuu. OCHOBHBIE TpeOOBaHHSA K O(POPMIICHHIO TEXHOJIO-
rudeckoil mokymeHntanuu. CucreMarusamus W kiaccudukamnus. ['ocynapcTBeHHas
cucrema cranaaptusaunu. Kareropuu v BuAbel ctaHaapToB. MeTOnbl CTaHIapTH3a-
nuu. KommuiekcHas u onepexaronias cranaaptusanus. Y Hupukanus. Tumnosbie KOH-
CTPYKLIMH TEXHUYECKOTo mnporpecca. OCHOBBI METPOJIOTUH U 00ECIIEYeHUE €TMHCTBA
u3MepeHuil. BbIOOp OCHOBHBIX cpeACTB u3MepeHusd. [lorpeHocT u3MepeHus u cra-
TUCTHUYECKHUE METOAbI KOHTPOJISI KAUECTBA, METPOJIOTHS U METOAbI u3MepeHus. Kaue-
cTBO npoaykuuu. OcHOBbI U NOHATUA. KOHTpObs kauecTBa. Buasl koHTpOss. OueHka
YPOBHSI Ka4ueCTBa.

OCHOBBI METALIYPIrU4€eCKOM TeNJIOTEXHUKH.

TommmBo 1 OCHOBBI MEXAHHMKH TMEUYHBIX Ta30B. O0IIas xapakTepUCTHKA TOILIN-
Ba, pacueThl ero ropeHus. KoHBekius, Temio- 1 MacConepeHoc, TermI000MeH U3ITy-
YeHUEM, HarpeB U IulaBieHue Metaia. OCHOBBI TEIIOMAacCOOOMEHA B METAJLTyPIu-
yeckux arperatax. OOmias XapakTepHUCTHKa MpOLEccoB Tersiooomena. Temonpo-



BOJHOCTh CTallMOHapHasi M HecTanuoHapHas. KoHBeKIIMOHHBIN TerooOMeH. Termo-
OOMEH HW3JIy4YeHHEM, OKpyriieHue KodpduiueHntoB TteruiooTnayu. OKUcIeHUE U
o0e3yriepoxkuBanue Meramia. OCHOBBI pallMOHAIBLHOM TEXHOJOTUU HarpeBa. Pexu-
MbI paboThl. MeTalypruieckue mneuu, Marepuaibl U CTPOUTEIbHBIE DJIIEMEHTHI Tie-
yeil, coepekeHre Temia B MeTaulypruueckux nedax. KuciaopoaHble KOHBEPTEpPHI.
[1naBunbHBIe Ieun. TexHuueckoe oOcayKuBaHue U peMoHT neueit. Kiaccudukanus,
oOIasi XxapakTepUCTHKa TEeTUIOBOM paboThl neueir. OCHOBBI MEXAHUKH MEYHBIX Ta30B.
Craruka ra3oB. /J[uHamuka ra3oB (3aKOHBI U PEXKUMBI IBUKEHUS Ta30B B nedax). Oc-
HOBBI TEOPUU TOPEHUS U KOHCTPYKIIUH TOILTUBOCKUTAIOMIMX MPHOOpoB. TermioTex-
HAYECKUE OCHOBBI YTUJIM3AIMKU TEIUIA OTXOMSIIMNX ra30oB. PexynepaTuBHble U perexe-
paTuBHbIE TEIOOOMEHHHUKU. KoTibl-yTunuzaropel. OxnaxiaeHue nedeil. Ouucrtka
JBIMOBBIX Ta30B. Yd4eT ropeHus torumba. Knaccupukanus u xapakTepucTuKa OrHe-
CTOMKMX MaTepHaJIOB: CBOWMCTBAa, OOJACTh MPUMEHEHHUA. TEeITOM30JSILIMOHHBIE U
CTpPOUTENbHBIE MaTepHUanbl. Kitanka u CTpOUTENBHBIE 3JIEMEHTHI IIEYEH.

MeTtoabl aHAJIU3a M KOHTPOJIS MATEPHAJOB METAJIYPrHYeCKOro npous-
BO/ICTBA.

Teopernueckrue OCHOBBI AHAIMTUYECKOM XUMUU. |'paBUMETPUYECKUN U THUT-
pUMeTpuYecKuil MeTonbl aHanmu3a. DUUKO-XUMUYECKUH U (U3HUUECKUI METOIbI
aHanu3a. XMMUYECKUI aHallu3 ChIPbsl U TOTOBOM MPOAYKIMU. ATTECTALM CTaIU 1O
pe3yJibTaTaM XUMHUYECKOrO aHaJIN3a U TEXHOJOTUH BbIILIABKA. OCHOBBI TEXHUKH H3-
MEPEHHUSI U CPENCTBA KOHTPOJIS TEXHOJOTHUECKUX MPOLECCOB. DIEKTPUIECKUE U3MeE-
penus. ['ocyiapcTBEHHbIE CHCTEMBbI 00€CIIEUEHUsI €MHCTBA U3MEPEHHUI U TPUOOPOB
KOHTPOJISL.

OCHOBBI METALJIYPrU4€CKOro NPOU3BOACTBA.

PU3NKO-XMMUYECKME OCHOBBI METALUTYPTHYECKMX MpoueccoB. Biaumonen-
CTBUE Ta30BO, IIJAKOBOM M MeTaJIM4eckod ¢a3. ArioMepanus U KOKCOXUMUS.
[Ipsimoe monyueHune xene3a. OKUCIEHUE pya U KOHLEHTpaToB. BoccTaHoBieHue ra-
30M B TOJCTOM CJO€ M TBEPIABIM yriieponoM. OCHOBBI JINTEWHOIO NPOU3BOJCTBA.
OO1ue nMoHATUS TeXHOJOoTuu JuTeiHbIX hopm. [TponsBoacTBo oTnuBok. Crenuanb-
HBIC BUJbI JINTHS.

IIpoussoacTBO cTANM.

Otanbl pa3BUTHS CTAJICTIIIABUIBLHOTO Mpou3BoAcTBa. Knaccudukarms crtanu u
CocO00OB €€ MPOU3BOJCTBA. TEXHOJOTMYECKHE CXEMbl COBPEMEHHOI'O CTaJeria-
BWJIBHOTO TPOM3BOJACTBA. TEXHMKO-DKOHOMHUYECKHE IOKA3aTEed U JKOJOTHYECKHE
po0JeMBbl CTaJIEIUIABMIIBHOTO MPOU3BOACTBA. MaTepualsl CTajelIaBUiIbLHOTO Mpo-
M3BOJIcTBA. MeTtaymyeckas dacTh muxThl. Hemerammueckue marepuanel. Kucno-
POIHO-KOHBEPTEPHBIN Iporecc. KoHCTpykuusa u pacyeTsl KOHBEPTEPOB. [Inannposa-
HUE KUCIOPOAHO-KOHBEPTEPHBIX 11€X0B. PaboTa B KMCIOPOIHO-KOHBEPTEPHOM IIEXE.
[TIpon3BOACTBO CTAIM B MAPTEHOBCKUX Meyax. Tunbl npoueccoB. OCHOBHOM M KHUC-
JIBIA MapTEHOBCKUU Tporiecchl. JIByxBaHHbIe Tieun. TeruioBast paboTa MapTEeHOBCKUX
neueri. KoHCTpyKkums u pacdeT MapTeHOBCKUX nevyen. [InannpoBanne MapTeHOBCKUX
nexoB. Pabora mapreHoBckux mneueid. [Ipon3BoaCTBO cTanm B dJEKTporedax. DJeK-
TPOMETAJLTYpPIusl CTall. 3HAUECHHUE 3JIEKTPOCTANEIIaBUIBHBIX MpoieccoB. O0opyno-
BaHME U (yTEpOBKa SJEKTPOCTANCIUIABWIBLHBIX Meued. HempepbiBHBIE cTanernia-
BUJIBHBIE Tpoliecchl. MHOrocTyneH4aTsle ¥ MOTOKOBBIE MPOLECCHI. ArperaTsl Ke-



ao6Horo Tuna. Pa3nuBku u kauecTBO JUTOM cTanu. BHeneunoe padpuHUpoBaHUE CTa-
. PasznuBka B uznoxxHuipsl. HenpepeiBHas pasnuska ctanu. CTpyKTypa U Ka4eCTBO
auTON ctanmu. VICTOYHMKM cTajeruiaBmiibHOro nuiaka. Poies nuraka. Ctpoenue u co-
craB muiakoB. IIlmakooOpa3zoBanue. Xumuueckue cBOiCTBa HUTakoB. Puznueckue
CBOMCTBa HUIAKOB. MeTo/Ibl KOHTPOJIA cOCTaBa M CBOMCTB mutaka. Jledochopanus
cranu. ecynbypanus cranu. Kucinopoa B ctanu u ee packucienue. Hemerannuue-
CKHE€ BKJIIOYECHHsI B TOTOBOM MeTajuie. PacTBOpeHHe ra3zoB B METAJIE U IUIAKE. A30T
B ctanu. Bonopon B cranu. [lerazanus meranna.

MexaHn4yeckoe ¥ NOJAbEeMHO-TPAHCHOPTHOE 000pyJ0BaHMe CTaJIelJia-
BWJIbHBIX 11€X0B.

[NonpreMHO-TpaHCTIOPTHOE 00OpPYAOBaHME CTaJCIIABUIBHBIX 1eXOB. Jleranu
MOIbEMHO-TPAHCIIOPTHBIX MaluH. [IpocTeie rpy3onoabemMuble MamnHbl. KpaHoBoe
00Opy/IOBaHUE W MAIIMHBI HEMPEPBHIBHOTO TpaHCMIOpTa. MallMHBI U arperarbl Ajs
nepepaboTKU METAJUTypPrUYeCKOro JIETKOBECHOTO M KpYNMHOrabapuTHOTo jioma. Ma-
IIMHBI W arperaTsl Uil nepepaboTku cTpyxku. [Ipeccsl mist naketupoBanus. Hox-
HUIIBl U arperarsl Juigs oOpaboTKu KpynHoradbapuTHoro Jjioma. Ob60opyJoBaHHE MUK-
CEPHOI0 OTAEJICHMS U OTJAEIEHUS NepeauBaHus 4yryHa. KOHCTpYKIus cTallMOHAPHO-
ro MHUKcepa, 000pyAOBaHUE JIJIsl CKAUMBAHUS LIUIaKa U B3BEIIMBaHMs 4yryHa. Maiu-
HBbI, arperaTel U YCTaHOBKH KHCJIOPOJHO-KOHBEPTEPHBIX LeXOB. IIpnBox KOHBEpTE-
poB. MamuHbl I 3arpy3Kd IIUXTOBBIX MarepuaioB B KOHBepTep. KoHCTpyknus
KHCJIOPOJHBIX KOHBEPTEPOB U MEXAHU3MOB MX MOBOPOTA. MamuHbl 15 OJAa4n KUC-
Jopoja B KOHBepTep. MalmuHsbl Uil 3aMepa TeMIiepaTypbl 1 0TO0pa mpod B KOHBEP-
Tepe. Mamunbl 1711 yOOPKH NPOAYKTOB IUIaBKH. MalllvHbI JJIs PEMOHTa KOHBEpTE-
poB u KoBieid. O0Opy0BaHUE ISl OYUCTKH KOHBEPTEPHBIX ra3oB. MallvHbI U arpe-
raThl pa3JIMBOYHBIX OTJEICHUNU. MalimHbl BHENeYHOM oOpaboTku ctanu. O6opymo-
BaHME VISl Pa3JIMBKU CTAIM B U3JI0KHULIBI. MalllUHbI 171 HENIPEPHIBHON Pa3IUBKH.

JIEKTPOOOOPYA0BAHKE CTAIECIVIABHIBHBIX LIEXO0B.

DnexkTpooOOpyAOBaHNE CTAJEIIIIABUIIBHBIX LIEXOB. AMMaparypa yIpaBlIeHUs U
3alIUTHI SJIEKTPOIIPUBOJIA. DIEKTPOOOOPYI0BAaHUE MAIIMH U arperaToB METaJLTypru-
YECKUX MPEANPUATHIA. DJIEKTPUUECKHUE MAIIMHBI [IOCTOSTHHOTO TOKAa. ACUHXpPOHHBIE
MAalIMHbI. JJEeKTpUYecKas Ielb MOCTOSIHHOTO Toka. OJHO(a3Hble 3JIEKTPUUYECKUE
e IepeMEeHHOro Toka. TpexdasHble 3eKTpUUECKUe Lenu. DIEeKTPOHHbIE U3MEPH-
TeJbHbIE MPUOOPHL. DIEKTPUUECKHUE UZMEPEHMUSL.

ABTOMATH3ALMS CTAJIENJIABUIBHOIO IPOU3BOICTBA.

ABTOMatu3alus MpoOU3BOACTBA CTanH. M3MepeHue KOMITIOHEHTOB CTaJlerlia-
BUJILHOTO TIpoliecca. ABTOMAaTHUYECKHE CHCTEMbI PETYIMPOBAHMS. ABTOMATHYECKOE
yIOpaBJIeHHE TpoleccoM MIaBKu. OCHOBBI PEryJMpPOBaHUSA TEXHOJOTUYECKUX IPO-
neccoB. M3mepenue temmepatypsbl. [1onynpoBoJHUKOBBIE TPUOOPHI U UHTETPaIbHbIC
MUKpPOCXEMbI. BbrunciurenbHas TEXHHKA B YNPABICHUU TEXHOJOTUYECKUMHU IMPO-
neccaMy. ABTOMAaTHU3UPOBAHHBIE CUCTEMBI YIIPABJICHUS TEXHOJIOTHMYECKUMH IPOLIEC-
camMu. MUKponpoueccopHble cucTeMbl. ABTOMaTH3alus MPOU3BOJACTBA. ABTOMATH-
3alMsl MapTEHOBCKOT'O, KHUCJIOPOJHO-KOHBEPTEPHOIO MPOM3BOJICTBA, HEMPEPHIBHOU
pPa3IMBKH CTAJIN.



MATUCTEPCKASA ITPOI'PAMMA «OBPABOTKA METAJIVIOB
JABJIEHUEM»

MeTaJlsioBeIeHUeE.

OcHogHble mexaHuyecKkue c80oUCmea mMemanios. AmomHoe cmpoenue mema-
n06. Kpucmannuzayus memannog u cniagog. azvl u cmpyKkmypovl 8 MEMAIIU4eCKUx
cnnasax. llnacmuueckas oeghopmayus.

OcHOBHBIE MEXAaHUYECKHE CBOMCTBA U KOPOTKAsi XapaKTEPUCTUKA METOJOB UX
ONPEICIICHHUS.

Merammueckoe COCTOSHUE. TUNMMYHBIE KPUCTALUIMYECKUE PEIIETKA METAIIIIOB.
[Tommopduzm MeTaioB. SIBJIeHUE aHU30TPONUU CBOMCTB KpHCTAIOB. KBazumso-
TPONHSI TTOJIMKPUCTALINIECKOTO Tena. JleeKThl KPUCTAUTNIECKOTO CTPOSHUS Me-
TaioB. Toueunsie nedekTol. Jlunelinpie gedekTsl. O0beMHbIe AePeKTh. MexaHu3M
nuddy3um.

OO6mre 3aKOHOMEPHOCTH KPHUCTAUIM3AIMU MeTaJUIMueckux paciuiaBoB. Cre-
neHp nepeoxynaxaeHus. MoaudunmpoBanue. dopma METAITMYECKUX KPUCTAILIIOB.
CtpoeHne METaNInYECKOTO CIUTKA.

Crtpoenue a3 B MeTaUIMUECKUX CIUIaBax. TBep/ble PacTBOPHl U XUMHUUYECKHE
COEUHCHMUSI.

[Mnactuueckas nedopmaiusi. CTpyKTypHbIE W3MEHEHUSI METANIOB U CIUIABOB
NP XOJOIHOM Aedopmanvi. BausiHue HarpeBa Ha CTPOCHHE U CBOMCTBA METAILJIOB B
neopMupoBaHHOM cocTOsSiHUM. Bo3BpaT u pekpuctaiuzanusa. Kputuueckas cre-
MeHb JieopmMaIuu.

Luacpammer cocmosanus memaniudeckux cucmem. Pazoevie u cmpyKmypHvle
npespaweHus Memaiiuiyeckux cniagos. Buovl npespawjenuii.

JlnarpamMmbl COCTOSTHUSI IBOMHBIX CIIJIABOB, METOJbI UX MocTpoeHus. [IpaBumo
¢a3 I'nb6ca.

Jnarpamma cOCTOSIHUS JJIsl CILUIABOB C HEOIPAHMYEHHOU PaCTBOPUMOCTBHIO B
TBEPAOM cocTossHMU. Kpucraiumsanus tBepapix pacTBOpoB. [IpaBuiio koHIEHTpauui
U OTPE3KOB.

JlnarpamMMBbl COCTOSIHUSI C DBTEKTHUYECKOM KpHCTauIM3alyer (orpaHuuyeHHOMN
PacTBOPUMOCTBIO B TBEPJIOM COCTOSIHUH ). Me€XaHU3M 3BTEKTHUUECKOTO MPEBPAILECHHUS.

JlnarpaMma COCTOSIHHUSI C IEPETEKTHYECKOW KpuUcTajuim3auuen. Jluarpammel
COCTOSIHUSL JIJIsl CIUIABOB, OOPA30BBIBAIOIINX CTOMKHE M HEYCTOWYMBBIE XMMHUYECKUE
COEMHEHMUS.

JluarpaMMBbl COCTOSIHUSL ISl CILIABOB, KOTOPBIEC HCIBITHIBAIOT MOJUMOP(HBIC
MpeBpalIeHUs. DBTEKTOUIHBIE U MEPETEKTOUIHBIE TPEBPAILICHUE.

JlnarpamMmbl COCTOSAHUS 2-X KOMIIOHEHTHBIX CUCTEM C OTPAHUYEHHOUW pacTBO-
PHUMOCTBIO B TBEPJIOM COCTOSIHUU M pa3HOOOpa3HbIMH MpeBpamieHusMu. CBI3b MEX-
JTy CBOMCTBaMU CILJIABOB M TUIIOM JHarpaMmbl cocTosinus (mpasmio KypHakosa).

Cmpykmypa u ceoticmea dicene3a U Hceae3Hvlx Cnideos.

CtpoeHue 1 CBOMCTBA KOMIIOHEHTOB, (ha3 U CTPYKTYPHBIX COCTABIISIONINX KE-
JI€30YTIEPOAUCTBIX CILIABOB.

JluarpamMMa COCTOSIHUSI JKEJIe30-YIJIepOoJl M €€ XapakTepuctuka. OCHOBHBIE
IIPEBPALIECHUS.



Kpucrannuzanus craneii u TBeprodasHble MpeBpalleHus B cTausx. Brigene-
HUS ayCTeHUTa, PeppuTa, IEMEHTUTA U MEPIUTHOE MTPEBPAIICHHE.

Bimsinue yrieposia U MOCTOSIHHBIX MPUMECEN HA CTPYKTYPY M CBOICTBA CTa-
JIEH.

Cranp pa3HbIX cniocoOoB npou3BoAcTBa. Packucnenue mertaimia. CTpoeHue u
KaueCTBO CITOKOIHOM, MOIYCITOKONHOM, kumsiteit ctaiu. CriocoObl pa3iuBKH.

Knaccudukanus, MapkupoBKka, 00J1aCTH TPUMEHEHUS YTICPOIUCTHIX CTAJICH.

Kpucrannuzamnus u tBeprodasHble mpeBpaiieHie B 6enpix yyrynax. CTpykTy-
pa u cBoiicTBa Oenbix yyryHoB. [lomydeHue, cTpykTypa, CBOMCTBA U MapKUpPOBKa Ce-
pBIX 4yryHOB. [10JJ0BUHYATHIN YyTyH.

[lonydenue, CTpyKTypa, CBOMCTBA, MAPKMPOBKA BBICOKONPOYHBIX M KOBKHX
yyryHoB. CTpyKTypa U CBOMCTBA CTAJIbHBIX M YyTYHHBIX TPOKATHBIX BaJIOB.

Cmpykmypa u ce0ticmea 1e2upo8anHblx Cmaiel.

JlerupoBaHHble cTanu. BiusHue Jerupyronmx 3JIeMEHTOB Ha (ha30Bble Ipe-
BpalleHus B craimsx. Knaccugukanus, cTpoeHue, CBOMCTBA, MapKUpPOBKa U 00JacTu
IIPUMEHEHUS JIETUPOBAHHBIX CTAJICH.

KoHCTpyKIIMOHHBIE U MHCTpYMEHTaIbHbIE cTanu. CTany M CIUIaBBl CO CHELHU-
aIbHBIMU CcBoOMcTBaMU. CTpyKTypa M CBOMCTBAa MApPraHLEBbIX M HUKEJIEBBIX CTAJICH.
Huarpammbl coctosinusgs Fe — Mn, Fe — Ni. CtpykTypa u CBOWCTBa XpOMOHHU-
KEJIbOBUX U KPEMHHUCTHIX cTayiei. luarpammer coctosiaust Fe — Cr — Ni, Fe — Si.

Cmpykmypa u ce0ucmea ygemuuvlx Memaiios u Cniagoe.

Menp u cruiaBsl Ha ee OCHOBE. MapKupoBKa U 00JJaCTH MPUMEHEHHUSI MEAHBIX
CIUTaBOB. AJIFOMUHUH U CILJIaBbl HA €r0 OCHOBE. MapKUpoBKa U 00JaCTH IPUMEHEHUS
AIFOMUHUEBBIX CIUIaBOB. TUTAaH W CIUIaBbl HA €ro OCHOBE. MapKupoBKa U 00yacTu
IIPUMEHEHUS TUTAHOBBIX CIIJIABOB.

Mexanuueckue ceoiicmea Memainiog u CHAA808 U Memoobl UX OnpeoeleHUsl.

OCHOBHBIE MEXaHUYECKHE CBOMCTBA METAJUIOB U CILIaBOB. Kputepuu oneH-
KU IIPOYHOCTH MATEPHAIOB: KOHCTPYKTUBHAS U KOHCTPYKLIHMOHHAS IIPOYHOCTH Ma-
tepuanoB. Kiaccugukanys MeTo10B ONpeiesIeHIs] MEXaHUYECKUX CBOMCTB.

CraTudeckue HCIBITAHUA: WCIBITAHWE HAa PaCTSHKEHHE, CKaThe, U3rud u
Kpy4eHUe.

JIlMHaMu4eCcKre UCTIBITAHUSA: UCIIBITAHUE HA YAAPHYIO BA3KOCTb; IPYIUE BHU-
JIbl TMHAMUYECKUX UCTIBITAaHUM.

Meronuka onpeneneHuss TBEpAOCTH. PazHbie METOABI ONpPENEIEHNs TBEPIO-
CTH.

HcnpiTanne Ha yCTAaTOCTHOE pa3pylICHUE.

Amomno-kpucmaniuueckoe cmpoenue. Iiemenmul Kpucmaniozpaguu. Pe-
anvHoe cmpoenue memannos. Toueunvlie oegpexmol, Ux GIUAHUE HA CEOUCMEA Me-
mannos u cniagos. Jluneiinvie deghexmui.

ATOMHO-KPUCTAILINYECKOE CTPOCHHUE: THUIBl KPUCTALNIMYECKUX PEIIETOK.
Kpucramnorpadguueckue miaockoctd U HampasieHus. OmnpeneneHrne HHICKCOB
KpUCTAUIOTpapUIeCcKuX MIOCKOCTEHN 1 HAPABIICHUN.

PeanbHoe ctpoenune mertamuioB. Knaccudukamus aeexToB KpucTauidye-
ckoro crpoenus. OcHOBHbIE BUABI A1ePeKkToB. VX KOpOTKas XapakTepUCTUKA.



Bunbr Toueunbix aedeKTOB: BaKaHCUU, TPUMECHBIC aTOMBI BHEJIPSHUS U 3a-
MEUIEHUs, MEeXKy3elbHble aToMbl. [I0BI>KHOCTh TOYEUHBbIX AedeKToB. MexaHus-
Mbl BO3HUKHOBEHHSI ToueuHbIX JedekToB. OOpazoBanue Bakancuil nmo Lotk u
no ®Openkento. BiusHue ToueyHbIxX 1e(eKTOB HA MEXaHUYECKHUE CBOMCTBA METaI-
JIOB M CIUTABOB. 3aBUCHUMOCTb MOJBUKHOCTH TOYEHHBIX JEPEKTOB OT TEMIIEpaTy-
PBL.

OCHOBHBIE TUIIbI JUCIOKALIMI: KPA€BbIE€, BAHTOBBIE U CMEILIAHHbBIC IHCIIOKa-
uuu. Bexrop Broprepca. Ilepemenienre quciokanuii CKOJIbKEHUSAM U MEepernoia3a-
HUsAM. B3anmmopeiicTBue aucCiIOKanuii ¢ TOYEYHBIMHU Acedekramu. ATmocdepbl
Korrpemna u Chyka.

TopMmoxeHne aucinokanui. B3auMoaencTBre NHUCIOKAMWK APYr C APYTOM:
B3aMMO/ICHCTBUE JTUCIOKAIIMI OJHOTO 3HAaKa U PAa3HbIX 3HAKOB; B3aWMO/JICHCTBUE
JTUCIIOKAINI C EPHIEHIUKYIIPHBIM BeKTOpoM broprepca. O0pa3oBaHue MOIBUXK-
HBIX M HEMOABWXHBIX MOpOroB. llepeMenieHne u B3aMMOAECHCTBHE BUHTOBBIX U
CMEIIAHHBIX JUCIOKAIUH.

OcHosbl naacmuveckou degpopmayuu. Mexanuzm xon00HOU Oedopmayui.
Pazynpounenue oegpopmuposannozo memainna npu HacpesaHuu.

Hedopmartius CKoJIbKEHUEM, TBOMHUKOBaHUEM. [Ipyrue BUIbl nedopManuu:
CJI0)KHOOOPa30BaHbIMU, COPOC, BTOPUYHOE CKOJIBKECHHE.

[Tnactuueckas nedopmarus monokpuctawioB u3z 'K, I'TITY u OLK pe-
metkamMu. Tpu cTaguu yOpPOUHEHUS: CTaausl JIETKOTO CKOJIbKEHUS, JIMHEHHOTO
YIOPOUHEHUS U TapabO0JIMueCKOTO YIIPOUYHEHHUS.

HedopManrionHoe yrnpodyHeHHE NOJMKpUCTauia. BausHue ckopoctu Je-
dbopmanuu, jgerupoBaHus Ha mporecc Aedopmanuu. OcoOeHHOCTH JedopMarn
YTJIEPOAUCTBIX U JIESTUPOBAHHBIX CTAJICH.

Pazynpounenne x0101HOAe()OPMUPOBAHHBIX METAUIOB MPU HArpeBe: Mpo-
[IECChl PEKPUCTAILTU3AINM, TPOTEKAIOIINEe TPU HArPEeBE XOJIO0IHOAe(POPMUPOBAH-
HOTO MeETajula: OTIBIX, BO3BPAT, MOJUTOHU3AIMS, TIEPBUYHAS, COOUpATENbHAS U
BTOPUYHAs PEKPUCTAILIIU3AIUY.

Ocobennocmu 2opsiveii degpopmayuu. Ocobennocmu Ooegopmayuu yeiepo-
OUCBIX U JIe2UPOBAHHBIX CMATIEU.

Ocobennoctu ropsiueit nedopmariuu. [Iporiecchl, KOTOpbIe MPOTEKAIOT MPH
ropsiueit neopmaruu yKperjieHuss M pa3ynpoyHeHus MmeTtamia. J[uHamuueckas
pekpuctaiizanus. BiausiHue ycioBuil okoHYaHUs JepopMallui Ha CTPYKTYpy U
CBOMCTBa TOpsueae(OPMUPOBAHHOTO MeTajjla. 3aBUCUMOCTh MEXIY pa3MepoM
3€pHa U MPUOOPETAIOIIUMHU MEXaHUYECKUMU CBOMCTBAMU.

Ocob6ennocTu nedopMalviv U KpUCTAUIU3AIUU CTAJIEH BO BpeMsi 00pabOTKU
Ha MalllMHaX HEMPEPHIBHOTO JIUThS 3arOTOBOK.

Knaccuduxanus negexktoB n1epopMupoOBaHHOMN CTaIH.

HeMeramnmnueckue BKIIOYEHHS: OKCHIBI, CyIb(Quabl, HUTpUALI U T.4. [Ipu-
YUHBI UX BO3HUKHOBEHMUS, X BIUSHUE HA CTPYKTYPY U CBOICTBA.

MaxkpoaedeKThl: TpEeUMHbI, PACCIOCHUS, TUKBAIUS U T.I.

JledopmarimioHHOe cTapeHue: MPOIECChl, KOTOPbIe MPOUCXOAAT mpu Jedop-
MallMOHHOM CTapEeHUH.



TepmooOpaboTka.

dDa3zosvle npespawjeHus npu mepmuyeckou obpabomie. Xumukomepmuye-
ckas oopabomra cmanu. Knaccugpuxayus euoos mepmuueckoti oopabomru. Texro-
Joeus omacuea 1-2o u 2-eo pooa.

[ToHaTHE KPUTHYECKHUX TOYEK MpHU HarpeBaHuu ctaneil. Juddy3noHHBIM
MEXaHU3M 00pa30BaHUs ayCTEHUTA MPU HArpeBaHUU. 3€pPHO ayCTEHUTA.

Huddy3ronnbiit pacnaj nepeoxjaxIeHHOro aycrenura. [lepautHoe mpeBpa-
nieHus. JluarpaMma HM30TEPMHYECKOr0 pachnana MNepeoXJIaXXAECHHOrO ayCTEHHTA.
MapTeHCUTHOE NpEeBpALlCEHHE ayCTeHUTAa. MexXaHU3M U KUHETHKA HpEeBpalllCHHS.
OcCTaTO4YHBII ayCTEHUT B 3aKaJIE€HHOW CTaJu.

OTnyck 3aKajleHHOM CTally, CTauu Impolecca oTiycka. CTpyKTypa U CBOMCTBa
oTIyuieHHO! ctanu. OTmyCcKHasi XpynKOCTb.

OCHOBHBIE TPOLIECCHI B METAJUIAX MPU XUMHUKO - TEPMHUYECKOH 00paboTKe:
JUCCOIMAIIMS COUYeTaHUl ¢ 00pa30BaHMEM aKTUBHOIO 3JIEMEHTA, aficopOuust u nud-
(y3usl HACBIILAIOUIETO 3JIEMEHTA B IMOBEPXHOCTHOM cjioe. TeXHOJIOTHs LIeMEHTaluu
CTaJId U TEPMHUUECKON 00pabOTKH LIEMEHTUPYEMOTO U3/eIusl. A30TUPOBAHUE CTAJIU.
CrpykTypa 1 CBOMCTBA a30TUPOBAHHOIO cllosl. HuTpoueMeHTanus craiy.

Knaccudukanus MeTo0B TepMUUYECKON 00paOOTKHU CTaJICH.

OTXHUI MEpBOro poAa: TOMOTCHU3UPYIOIINM, PEKPUCTATUIM3ALUOHHBIA U JUIS
CHATUS HampspDKeHH. OTKUT BTOPOTO POJA: MOJIHBIM, HEMOJHBINA, H30TEPMUYECKHIA,
chepon N3y 1 HOPMATU3AUOHHBIN.

IIpakmuka mepmuyeckou obpabomku. TexHonoz2us 3aKaniku U Omnycka 3aKaie-
Hoti cmanu. Tepmuueckas ob6pabomrxa KOHCMPYKYUOHHBIX U UHCMPYMEHMATbHbIX
cmasnetl.

CrocoObl 3aKajkyd CTajiei: ¢ HENpPEpPBIBHBIM OXJIAXICHHUEM, MEpPBUYHAS, IO-
BEPXHOCTHAs M M30TEpMUYECKas 3aKkajika ¢ oOpaboTkoi xonogom. Llenb, pexxumbl
o0pabdoTku. CTpyKTypa U CBOICTBa CcTajeil mpu KaKAoM BHJE 3aKkajiku. OTIycK 3a-
KaJICHHOW CTaJIW: HU3KUHU, CPEITHUMN U BBICOKUU.

[IpakTuka ucnons3oBanus XTO mJis yKperieHHsl MIOBEPXHOCTHOTO CJI0sI JIeTa-
JIEH.

Tepmuueckass 00pabOTKa IIEMEHTUPYEMBIX, a30TUPOBAHHBIX, MPYXKUHHBIX U
IAPUKOIOJIIMITHUKOBBIX KOHCTPYKIIMOHHBIX CTAJICH.

Tepmuueckas 06paboTKa Al peXKyYIIEro, MTaMIIOBOTO U U3MEPUTEIBHOTIO UH-
CTPYMEHTA.

Tepmomexannyeckass o0paboTka. BwicokoTeMriepaTypHas TepMOMEXaHUYe-
ckasg oopabotka. HuskoreMmnepaTypHas TepMomMexanuueckas oopadorka. dopmupo-
BAHHUE CTPYKTYPHI U CBOKCTB B pe3yibTaTe pa3HbIx BU10B TMO.

Tepmuueckasi 00pabOTKa UyryHa U IBETHBIX METAJIJIOB U CILJIABOB.

Teopernueckue ocHoBsl OM/I.

Xapaxmepucmuxa memooos oo6pabomxku Memaiios 0aeleHUueM.

Bonouenue, nmpeccoBanue, MpokaTKka, KOBKA, JUCTOBAs IITAMIIOBKA U OOBEM-
Has [ITAMIIOBKA.

Du3zuueckue 0CHO8bI 0OPAOOMKU MEMATLNI08 OABIEHUEM.

Kpucrannuaeckoe cTpoeHne MetamuioB. MexaHu3Mbl IIacTUIECKOi nedopma-
MM MOHOKPHUCTA/UIOB. MeXaHU3MblI TUTACTHYECKOW aeGopManuid TOJUKPUCTAIIIA.



Ynpounenue npu xonoanoi aedopmanuu. Kpusbsie ynpounenus. [dedopmarus npu
MOBBIIICHHBIX TeMneparypax. Bo3Bpar u pekpucramumzanus. Bunsl negopmanmu
npu 00paboTke MeTaIoB JaBiieHueM. llmactuunocTs. BnusiHue TemmepaTypbl Ha
CONMPOTHUBJIEHUE JeopMallui U MIACTUYHOCTh. BiusHue ropsueit pepopmanuu Ha
cBOMcTBe MeTaiuia. MexaHnuyeckas cxema nedopmanuu. BrnusHue mexaHuueckon
cXeMmbl JepopMalud Ha ycuive AeGopMalvi U MJIACTUYHOCTh. Y CIIOBHUE MOCTOSH-
ctBa oobeMa. CrerneHpb Aedopmaliii U CMeeHHbI 00beM. CKOpOoCTh AedopMalIvH.
Bnusiaue ckopoctu AedopMaiui Ha MIACTUYHOCTD U COMPOTUBICHUE JehopMalnu.
Brmusane npenpiaymei aedopmamnmu, ApoOHOCTH Aedopmanuu, MacmTaba Ha Tuia-
CTUYHOCTh. CBEPXIJIACTUYHOCTb.

Brnewnee mpenue npu oopabomie mMemainios 0asieHueM.

Ponp Tpenust mpu 06paboTKe METaUIOB JaBlieHneM. MexaHu3Mbl TpeHus. Biu-
SHHE TEXHOJIOTMYECKUX IMapaMEeTpPOB HA BEJIIMYMHY CHJI TPEHUs. METolbl 3KCnepu-
MEHTAaJILHOTO OIpeesieHust K03 PuIueHTa Cyxoro TpeHus.

Hepasnomeprnocms oepopmayuu.

[IpuurHBl HEPAaBHOMEPHOCTH Jedopmaiuu. 3aKOH JOMOJHUTEIbHBIX HaIps-
xenuit ['yOkuna. Bousinue Gpopmel nHCTpymMeHTa U qedopmupyeMoro tena. BrnusHue
BHEIIIHEIO TPEHHUA. BiMsHuE HEOAHOPONHOCTH CBOWCTB MeTauia. OcTaTo4Hble
HanpspkeHus. 1IpaBuiio HaMMEHBIIEro COPOTUBIICHUS. YIIPYTrO€ HECOBEPILIEHCTBO.

AHnanumuueckue memoovl onpeoeieHuss 0epopmMupyrowux ycuiull u oegopma-
yuu.

O6mue nonoxenus. Pemenne nudpepeHnanbHbIX ypaBHEHUN COBMECTUMO C
YpaBHEHUEM IJIACTUYHOCTU. MeTon perieHuss NpuOanKeHHbIX YpPaBHEHUI paBHOBE-
CUSl U YpaBHEHHMS IJIACTUYHOCTU. MeTop padboT. BapuanrioHHble METOAbI. DHEPIeTH-
YECKHE METOJIbl. JKCIEPUMEHTAIbHBIE METO/bl ONpeNeNieHuss yCuiuil u nedopma-
nuid. O6ume nonoxeHus. OnpeneneHrue MoaHOro ycuiaus. OnpeneneHrne HopMaib-
HBIX U KacaTeJbHbIX HANPSHKEHUN HAa KOHTAKTHBIX MOBEPXHOCTAX. OnpeneneHue Je-
dbopmalnuii 1 HanpsDKEHUH B 00beMe Tenta. MeToanka pa3paboTKH TEXHOJIOTHUESCKUX
npoueccoB o0paboTKu MeTaioB aaBieHueM. OOmme mnojoxkeHus. PanumoHanbHbIe
CXEMbI TEXHOJIOTHYECKUX MPOLECCOB. PeKUMBI X07101HOM 00pabOTKU JaBICHUEM.

OCHOBBI TEOpUH MPOKATKU.

Teopetnueckue mpobiieMbl MPOKATHOTO Mpou3BojcTBa. OnpeseneHue 1 Kiac-
cudukalus mnpoieccoB npokarku [Iporecc mpooIbHOM TPOKATKU. XapaKTePUCTUKU
nedopManmu U mapameTpsl odara nedopmaruu. Ctaauu mpoiiecca MpPOKaTKu. Xa-
PAKTEPUCTUKH YCIOBHUI Mpoliecca MPOKATKU B TPEX CTAIUAX. Y CIOBUS 3axBaTa Me-
Tajula BaJKaMH U YCIOBUS MOCTOSHHOIO Ipouecca NpokaTku. CrnocoObl MOBBIILIEHUS
3aXBaTHIBAIOIICH CIIOCOOHOCTH BAJIKOB. Y CJIOBUS 3axBaTa B KainOpax. OCOOCHHOCTH
BHEILHEr0 TPEHUS NpPU MPOKATKe, ero 3HaueHue. BiusiHue pasHbix (pakTopoB HA Be-
JMYUHY K03 UulMeHTa TpeHus. DKCIepUMEHTaIbHOE onpeeneHnue KodhduimenTta
TpeHus npu npokarke. CooTHOIIEHHE KOAPPUIIMEHTOB TPEHUS IIPU 3aXBaTe U ycTa-
HOBHBIIIEMCs Tpoliecce. PacueTHbie MeTOoAbl ompenencHuss KodpuiueHTa TpeHus
MIpU MIPOKATKE.

Pacnpenenenne cKopocTeil TeUeHHs MeTaula B YCTaHOBHBILEMCS MPOLECCE
npokatku. OnepekeHnue U OTcTaBaHue. BIUsHNE TEXHOJIOTMYECKUX MapaMeTpoB HA
olepexeHrue u orcraBanue. HepaBHOMEpHOCTH AeopMaliiy npu MpoAO0IbLHON Mpo-



KaTtke. MeToapl uccienoBaHusl HepaBHOMEPHOCTH Aedopmarmu. 30Ha MPUIUIIAHUS
KaK OJMH M3 OCHOBHBIX KPUTEPUEB HAIMUYMA HEPABHOMEPHOCTH AepopMalvuu Mpu
npokaTtke. HepaBHOMepHOCTH nedopmariuu u kadecTBO uzzaenuid. [lonepeunoe reue-
HUE METaJlla MpPU MPOAOJIBHOW MpoKaTke. Buapl ylIMpeHHs, 3HaYCHHS YIIUPEHUS.
Bnusnue pa3Hbix (akTOpOB Ha BEIWUYUHY yIIUpeHHUs. DOpMyIibl Ui pacueTa yIIu-
peHus. XapakTepucTUKa HaNpsKeHHO-AehOPMUPOBAHHOTO COCTOSHUSI METallla MpH
npokaTke. OCOOEHHOCTH HaNpsKEHHO-Ie(OPMUPOBAHHOIO COCTOSIHUS MeETallla Ha
KPOMKAX IOJIOCHI, TPH MPOKATKE C OOJBIIMMHU YIJIaMH 3aXBaTa.

DHEProcusIoBbIe MapaMeTpbl MPOJOJIbHOM MpokaTku. HopMalibHble KOHTAKT-
HbIC HANpPSDKEHUS U MX paclpesefieHHue M0 MOBEPXHOCTH KoHTakTa. uddepeHun-
aIbHOE YPABHEHHE IIPOKATKU U METOJBI €T0 penieHus. Teopun KOHTaKTHBIX CUJI Tpe-
Hus. TeopeTnyeckoe onpe/ieIeHne KOHTAKTHBIX HalpsDKEHW npu mpokartke. Ompe-
NEJIEHUE CPEJHUX KOHTAKTHBIX HampspkeHuil no LlenukoBy A. U. @opmynsl miis
ONpENEIICHUs] CPENHUX KOHTAKTHBIX HampspkeHWil. OmnpeneneHue CONpPOTHBIIEHUS
nedopManuu rnpu ropsuei npokarke. Onpesenenue npeaena TeKy4ecTd Ipyu X001
HOM npokaTtke. OrnpeneneHne KOHTAaKTHOTO JABJICHUS INPU IMPOKATKE C y4ETOM
CIUTIONIMBaHUs. BrusHue pa3Hbix (aKTOPOB HA BEIMYMHY KOHTAKTHOTO JaBJICHUS.
Omnpenenenrne KOHTaKTHOTO JABJICHUS NP MPOKATKe B KaauOpax. Y cuine npoKaTKu.
MoMeHT 1 MOIIHOCTh MPOKAaTKU. Mcnosnb3oBaHre KpUBBIX yAEIBHOW 3aTpaThbl JHEP-
MU B IPAKTUYECKUX PacUETax.

OcoOble ciayyau mpoliecca NPOKAaTKU: MPOKAaTKa C HATSKEHUEM, IPOKATKa B
BAJIKaX PAa3HOIO IWAMETPA, MPOKATKA C OJHUM HENPUBOIAHBIM BAJIKOM. Y CIOBUS 3a-
XBaTa, KHHEMATUKA U SHEPTrOCUJIOBBIE IIAPAMETPBI B 3TUX ITPOLIECCAX.

Oo0opynoBanue uexos OM/I.

CocraB 000pyaoBaHUs MPOKATHBIX 11eX0B. OOOpPYy/I0BaHUE OCHOBHOE M BCIIO-
MorarenbHoe. IIpokaTHbIi cTaH, arperar, mamnHa. [IpokatHas knets. CocraB riiaB-
HOW JTMHUM NpoKaTHON KJeTH. CocTaB BCIIOMOTaTeIbHOI0 000py/10BaHUs TPOKATHBIX
1exoB. Ha3HaueHne 1 pa3sHOBUIHOCTH MPABUIIBHBIX MAIIMH, HOKHUIL U ITUJI, MOTaJIOK
Y pa3MaTbIBaTEsECH, TEXHOJOIMYECKOIO TPAHCIIOPTA.

Bunbr rnaBubix nunuii. Knaccudukainys mpoKaTHBIX CTAHOB IO PAaCIIOIOKeE-
HUIO NpOKaTHBIX kiered. Kiaccugukanys NpoKaTHBIX CTAaHOB MO peXuMam padoThl.
Knaccugukanus npokaTHbIX CTAHOB [0 Ha3HAYEHHUIO.

PaGouast kinerb. OCHOBHBIE Y3IIbI M JieTanu padboued kietu. Knaccudukarms
pabounx KJIETEH MO pacloJIOKEHUIO BaJIKOB. Banku pabounx KieTeil: MX OCHOBHBIC
pa3Mepsbl, MaTepuall U TEXHOJIOTHUSI U3roToBjieHUs. Onopsl BaJIKOB pabo4ynX KIETeM.
YcnoBus paboTsl U TpeOoBaHuA. [IOAMMITHUKN CKOJBKEHUSI OTKpbITOro tumna. Ilon-
LIUITHAKN CKOJIBKEHUS 3aKPBITOrO THUNA. BUABI MOAIIMITHUKOB KaYE€HUSI U UX CBOM-
cTBa. lloamMNHUKY KaueHUs IJI1 MPOKATHBIX BAJIKOB. KOHCTpyKIMS MOAIIMITHUKO-
BBIX Y3JIOB.

HaxxumHble MEXaHU3MBbI: X Ha3HAUYEHUE U KJIacCU(PHUKAIUSA IO CKOPOCTH, BUAY
VCITOJIHUTENILHOTO OpraHa u BuJa npuBoAa. OCHOBHBIE MMapaMeTpPbl U KOHCTPYKTHUB-
HbIE€ OCOOCHHOCTH OBICTPOXOIHBIX HAXUMHBIX MeXxaHu3MoOB. KoHCTpyKius u mapa-
METPbl TUXOXOAHBIX HAXKMUMHBIX MEXaHU3MOB. CTpoeHUE TUAPABINYECKUX HAKHM-
HBIX MEXaHU3MOB.



YpaBHOBEMMBas YCTPOMCTBA, UX Ha3HA4YeHUs W BUAbL. KOHCTpyKius rpyso-
BbIX, MPY>XUHHBIX W TUAPABIMYECKHX YCTpoWCTB. [IpenmyiectBa M HEIOCTATKU
KaKJ0TO BUAA. MexaHU3MBbl JIJIsi OCEBOW PETyIUPOBKH U dukcanuu. PazHoBuaHoCTU
1 00J1aCTH MPUMEHEHHS Ka)KJI0T0 THIIA.

Cranunbl pabouux kiered. TUIbI CTaHWH, UX OCHOBHBIEC AJIEMEHThl. Martepu-
aJl CTaHUH. Y CTaHOBKA pabouux KieTeil Ha pyHIaMeHTe.

[IpuBankoBas apmatypa. Y CTpOICTBA U MEXAHU3MBI ISl IEPEBAJIOK.

nuHaenu: UX Ha3HAYEHHWE, yCJIOBUA PAOOTHI M KIACCHU(PUKALHS MO THUITY
mapHupa. [nuanenn ¢ mapaupamu ['yka, Tnma KapaaHo, mapukoBble U POJIMKO-
BbI€, TUIIA Y/UIMHEHHBIX 3yO0uaThix My(dT, TpedoBsbie.

[IlectepHble KJI€TH, NX Ha3HaYeHUs U Kiaccuukanusa. KoHCTpyKius mecre-
PEHHBIX KJIETEH.

TexHOIOorn4ecknii TpaHCIIOPT MPOKATHBIX IIEXOB: CIUTKOBO3bI, POJIbIAHTH U
nurenmepsl. Buasl poiasranros 1o HazHadyeHu0. OCHOBHBIE ITAPAMETPBI POJIBIAHTOB.
KoHcTpyK1ust posibraHroB ¢ rpyHnoBbIM U UHJIUBUIYaJbHBIM NPUBOAOM. OcoOEHHO-
CTH KOHCTPYKIIMH IIPUEMHBIX, CTAHUHHBIX U NTEYHBIX POJIBIAHTOB.

[Inennepsl U XOJOAWIBHUKH, UX OCHOBHBIE IapameTpbl. CTpoeHue muienme-
POB: KaHATHBIX, LEMHBIX MU C HECYIIUMHU LEMSAMU. XOJOIUIBHUKH MEJIKOCOPTHBIX
CTaHOB.

MaHunynsatopsl 1 KaHToBarenu. HazHaueHne u pasHOBUIHOCTH. KOHCTpyKIMsS
MaHUITYJISITOPOB OOKMMHBIX W JIMCTOBBIX CTaHOB. KOHCTPYKIIMM MaHUMYJISTOPOB
COpPTOBBIX CTaHOB. KprOKOBbIE M yIJOBbIE€ KaHTOBaTeIW OJIFOMUHIOB. IloBOpOTHBIE
MexaHHu3MBl. [leTnenepxareny, nX Ha3HaYEHNUE U YCTPOUCTBO.

[IpaBunbHBIE MAIIMHBI, KX KJIACCU(PHUKALNA U KOHCTPYKIUH.

Ho>XHUIBI NPOKATHBIX LIEXOB: C NapaJIeIbHBIMU HOKaMHU, TUIBOTUHHBIE, U C-
KOBbI€, C KPHBOJMHEHHBIMU HOXKaMHU. JluckoBble muiibl. JleTyune HOXHHIBL: Oapa-
OaHHbIe, MJIaHETapHBIE, PhIYAKHO-KPUBOILUUIIHBIE, PHIYaKHO - Kadaromuecs. Jlucko-
BBIE TTWJIBI.

MoTanku 11 ToJI0C: POJIUKO-OapabaHHbIe, ¢ HAMOTOYHO-HATSKHBIMU Oapa-
O0aHaMu, cBepThIBaTeNU. MOTaJIKK JUIsl COPTa U MPOBOJIOKH: OCEBbIE U TaHTCHIIMAJb-
HBIE.

TexHoJI0rHs IPOLECCOB MPOKATKH.

CTpykTypa M NEpPCIEKTUBBI Pa3BUTHsS TEXHOJOTMU IPOM3BOJCTBA IPOKATA.
OO01ast cxema nNpou3BoJIcTBA MpokaTa. OCHOBHBIE CXEMbI MOJIYYEHUS MOTYNPOAYKTA
(cnurok-00xxuMHOM ctaH, MHJI3, nuTeitHO - MpoKaTHbBIE arperaThl).

Knaccuduxanus npokatHoi mpoaykiuu. CTaau W CIUIaBbl ISl MPOKATKHU.
CopTramMeHT 1oJIoC, JTUCTOB, kecTh. OCHOBHBIE TEXHUYECKHUE TpeboBaHus. TpedoBa-
HUS K TOYHOCTU Pa3MepOB JIMCTOBOIO npokaTta. TpeOoBaHUs K XUMUYECKOMY COCTaBY
U MEXaHWYECKUM CBOMCTBAM JIMCTOBOM cTayii. TpeOoBaHUSI K KauyeCTBY IMOBEPXHO-
CTH.

OO0mue TONOKEHHsSI KaTUOPOBKH TMPOKATHBIX BAJIKOB. 3aJaud KaJTHOPOBKH.
Knaccuduxkanusa kammOpos mo ¢hopme, Ha3HAYCHHUIO M CIOCO0Y Bpe3a B BaJKU. DJie-
MeHTHI Kanubpa. Pacnonoxkenne kaauOpoB Ha BajKax, HAYAJIbHBIM JUaMETp U Cpe-
HS JIMHHAA BAJKOB, JMHUS IPOKAaThIBaHUsA, JaBieHue BanoB. OnpexneneHne
HEUTpaAIbHON JTMHUH Kaauopa.



CucTtembl BBITSKHBIX KaIMOPOB: MPSMOYTOJIBHBIX, POMO-KBaapat, poMO-poMo,
OBaJl - KBaJpaT, LECTUYTOJbHUK - KBaJpaT, OBAJl - peOPOBBIN OBaJl, OBAJI-KPYT, OBAJ -
oBaJI 1 Apyroi. I[IpeumyinecTsa 1 HETOCTATKN TPUMEHEHUS.

O024cUMHO-3020MOB0YHOE NPOU3BOOCNEO.

Haznauenue Omtomunra. CopraMeHT CIUTKOB M OntoMOB. TUIBI GIFOMHHIOB,
UX XapakTepucTuka. TunuuHele OJOMUHIU. CXeMBbl pacrolOKEeHUs 000pYyJOBaHMS.
CoctaB 000py10BaHMUsL.

TexHoa0russ NpOKaTHIBAHMS B YCIOBHUSX YHUBEPCAIbHBIX CIIIOMHIOB. DHEPro-
CHJIOBBIE TTapaMEeTPhl BO BPEMsI MPOKATHIBAHUS CIIUTKOB Ha YHUBEPCAJIbHBIX CISOMH-
rax.

TexHOIOrnYeckuii mpouecc: MpoaOHKUTEIbHOCTh HAarpeBa CIUTKOB, CIUTKO-
mojiaya, Mpoiecc MpPOKaTKU, OTHEBAs 3a4MCTKa OJIOMOB B MOTOKE, pe3ka, yOopka u
MapKupoBKa MeTasuia. TpeGoBaHUs K MPOTYKITHH.

Crioco0s! kanuOpoBok BajkoB OnromuHra. [IpeumymiectBa u Hepoctatku. [lo-
CTPOECHHE ALIUYHBIX KATMOPOB, pa3MELIEHUS UX Ha BaJIKax.

PacueTsl pe:kuMoB 00XaTHii 110 YCIOBUSM YBIIEUEHUsI, IPOUYHOCTH BAJIKOB, Harpe-
Ba ABurareieil. Beioop cxempl kaHTOBOK. TemrnepaTypHbIi pesKuM NPOKATKH.

Omnpenenenre MpOU3BOIUTENBHOCTH OMOMUHTA. JlMarpaMmbl CKOpPOCTEH mpo-
KaTK1 U uxX aHaimu3. Yucna oOopoToB mpu 3axBaTe U BblOpoce. TpoiiHoe ycioBue
B.A. TsarynoBa. MamuHHoe BpeMmsi, ay3bl, puT™M IpokaTku. [IpoBepka pexxnma 00-
YKaTUW 10 YCIIOBUSIM Harpesa asurareneil. CpeTHEeKBaIpaTUIHbIA MOMEHT ITPOKATKH.
Harpy3ouHnslie quarpaMMbl TPoKaTKU. PacueT npou3BOIUTEILHOCTH.

Ha3naueHne 3aroTOBOYHBIX CTaHOB. THIIBI 3arOTOBOYHBIX CTAHOB, UX XapaKTe-
puctuka. CopraMeHT 3arotoBoK. TpedoBanus K npoaykuuu. OCOOEHHOCTH TEXHOJIO-
THYECKOTro Iporecca Ha HenpepblBHBIX cocTosiHUAX (H3C) 3aroToBOK ¢ rpynmnoBbIM U
WHIMBUAYaAJIbHBIM NOBOAOM. [Ipom3BoactBo 3aroroBok Ha MHIJI3 mns copToBbIX
ctaHoB. [IpenMy1iecTBa 1 HEAOCTATKH MPOLIECCA, IEPCIIEKTUBBI PA3BUTHS.

3agaun kxanuOpoBku BaiakoB H3C. Koncranta kammbpoBku. OrnpenencHue
KOHCTaHThI KaauOpoBKM MO KieTsaM. OmnpeneneHue ymupeHus B KanuOpax pa3zHou
dbopmbl. KoppekTrupoBka pazMepoB kanubpoB. CocTaBiaeHHE TaOIUI KATMOPOBKHU.

CopmonpokamHoe npouzeo0cmeso.

Penbcobanounble U yHUBepcanbHble OanouHble craHbl. COpTaMEHT MPOIyK-
uu. Tumsl penbcoOaIoyHbIX CTaHOB. PenbcoOanouHble cTaHbl HOBOTO U CTaporo TH-
na. OcoOOEHHOCTH TEXHOJOTUM Ha 3THX cTaHaxXx. OCcOOEHHOCTH 00PabOTKU PENbCOB:
ropsiuMii u3rud, XoJioAHas IMpaBka, (pe3epoBaHUE KOHIIOB, CBEPJIOBKA OTBEPCTHIl.
TepmooOpaboTka penbcoB. lIporecc 3amMeasIeHHOTO OXJIaXKIAEHUS, U30TEpMUYECKas
BBIJICPIKKA.

CpenHecopTHbIe U KpYIMHOCOPTHBIE cTaHbl. COpTaMEHT MPOIYKLIHUU, TUIIBI CTa-
HOB: JIMHEIHbIE, 3Ur3arooOpa3Hble, MaxMaTHbIE, MOJTYHENPEPbIBHbIEC, HENPEPHIBHBIE.
O0opynoBaHHE U TEXHOJIOTUS MTPOKATKH.

MenkocopTHble cocTosiHUA. COpTaMEHT MPOAYKIMHU. TUIBI CTAHOB: TUHEWHBIE,
NOJTyHETIpEpbIBHBIE, HenpepbiBHbIE. O0OpyIOBaHUE M TEXHOJOTHsS mpokaTku. [Ipu-
MEHEHHE OOBOJIHBIX allllapaToB Ha JMHEWHBIX U MOJYHENPEPBIBHBIX CTaHAX MPH MPO-
KaTKe TMPOCTHIX U (haCOHHBIX MTPOPHIICH.



[TpoBonounbie cranbl. COpTaMEHT MPOAYKIHUH. THUIBI MPOBOJIOYHBIX CTAHOB,
pUMEHEHUE YUCTOBBIX OJ0KOB. TexHonoruvyeckuit mpoiecc. JByxcraauitHoe oxia-
xaeHue. TepmooOpabOTKa KaTaHKU B MOTOKE.

Kanu6poska kpyrnoit cranu. CoprameHT. JJomycku 1Mo reOMEeTpUYECKUM pas-
MepaM. CriocoObl MPOKATKU U KaTMOPOBKU KpyTioi cranu. CucTeMbl YepHOBBIX Ka-
JMOpOB poMO-KBaJipaT, OBajI-KBaJpaT, OBaI-peOpoBbiit oBall. [locTpoeHrne YepHOBBIX
U YHUCTOBBIX KainuOpoB. OCOOEHHOCTH MPOKATKM M KaJIMOPOBKHU KPYIJION CTald
OOJBIINX Pa3MEPOB.

KamuGpoBka kBampaTHOU craimu. COpTaMeHT, MOMYCKH TIO0 T€OMETPUYCCKUM
pa3mepam. PacueT xanuOpoBku B cucteMe poMO-kBaapat. [loctpoeHre 4epHOBBIX U
YUCTOBBIX KaJTMOPOB.

Kanubposka monocel. CopTamMeHT, JOMYCKH MO T€OMETPUUYECKHUM pa3Mepam.
Cxembl mpokatk mojockl. [loctpoenne xamuOpoB. OcoOEHHOCTH MPOKATKU U Ka-
JMOPOBKH HA HETIPEPHIBHBIX IITPUTICOBBIX CTAHAX.

KanubpoBka HepaBHOIOJIOYHONM U PABHOIOJIOUYHOM yriioBoil cramu. Copra-
MEHT, JOIYCKH 3a T€OMETPUUECKUMHU pazMepamu. MeToapl KaJluOpOBKU YIIOBOH
cranu. OmnpeneneHue Yucia IpoxoJoB U KOIPPUIMEHTOB AeGopMaliu Mo MpPOoXo-
JlaM, YIIHPEHHUE IO0JIOC, YIIIOB 3aKpbITHs MosoK. IlocTpoenue kanubpoB ¢ pa3BepHY-
ThIMH TIoJIKaMu. OmnpezeneHue HeUTpanbHOU TMHUK KainuOpoB. CocTaBieHue Tabnu-
IIbI KaJTHOPOBKH.

Kanu6poBka nByTaBpoBbIX 0anok. COpTamMeHT, AOMYCKH MO T€OMETPUYECKUM
pasmepam. CocoObl MPOKATKU U KAIMOPOBKHU BAJIKOB. Y CJIOBUS JIeopMaliuu B OT-
KPBITBIX M 3aKpBITHIX (prannax. Onpenenenns BHITSHKKA U PUPOCTa (PrIaHIEeB, Y-
peHHsI TI0O CTEHKE, BBITSDKEK IO CTEHKE M (JIaHIlaM, pa3MepoB KaluOpPOB, BHICOTHI
HayajabHOM 3arotoBku. [locTpoenue kanubOpoB. HeliTpanbHas nuaus kaauopos. Oco-
OCHHOCTH MPOKATKU 0aJOK B YHUBEPCAJIBbHBIX KanuOpax.

Kanubposka mBemnepHoil cranu. CopTaMeHT, JOMYyCKH MO F€OMETPUYECKUM
pasmepaM. CriocoObl mpokaTku ImBesiepa. Pacuer xannOpoBku miBeiiepa. Beibop
CUCTEMBbI KaTMOPOBKHU B 3aBUCHUMOCTH OT YCJIOBHMI KOHKpeTHOro craHa. Onpezenenue
qHClia MPOXOA0B, KOd(PPUIMEHTOB AedopMalii MO MPOX0JiaM, Pa3MepOB JIOKHBIX
drnanHIeB, npupameHus JeHCTBUTETBHBIX (UIaHIEB, YIIUPEeHUs 1o creHke. Onpene-
JIEHHE pa3MepoB KalnuOpOB, pa3MepoOB HadaJbHOM 3aroToBKU. THUIBI KOHTPOJBHBIX
kanmubpoB. HeiirpanpHas nuausS kanuOpoB. I[loctpoenue kamubpoB. OcobeHHOCTH
MPOKATKH IIBEJIEPOB C IPUMEHEHHEM OOBOIHBIX alllapaToB.

Kanu6poBka penbcoB. COpTaMEHT, AOMYCKU MO T€OMETPUUYECKUM pa3MeEpaM.
CoBpeMeHHbIe MeTO bl KanuOpoBku. HasHaueHune TaBpoBbIX KanuOpoB. TUIBI peb-
COBBIX KanuOpoB. OmnpezaesieHne pa3MepoB KaIMOPOB, pa3MepOB HaYaJIbHOW 3ar0TOB-
KH.

Oco0eHHOCTH MPOKATKHU M KAIMOPOBKH CIIEHMATIBHBIX Mpoduieil: aBToo0Bo/1a,
HIMTYHTOBOM CBau, TABPOBOTO, MEPUOANYECKUX U IPYTUX MpOoduei.

Jlucmonpokamnoe npouzso0cmeo.

Pa3BuTHe, xapakTepucTHKa U pa3MelleHHue OO0OpYyIOBaHUS TOJCTOJIMCTOBBIX
cTaHOB. TeXHOJIOTHSI TIPOKATHIBAHUS JINICTOB B YCJIOBHUSX TOJICTOJIUCTOBBIX CTAHOB.
Cxembl MPOKATKH TOJCTHIX JUCTOB M OCOOEHHOCTH JehOPMUPOBAHUSA MeETasla.
OHEeprocusioBble 1 KMHEMAaTUYECKUE MapaMeTphl Impolecca MPOKaTKU Ha TOJCTOJH-



CTOBBIX CTaHax. PacyeTrl pe:KMMOB 00KaTHs MPHU MPOKATKE TOJCTHIX JUCTOB. IIpo-
bunupoBka pabounx U OMOPHBIX BaJIKOB. TepMuueckas oOpaboOTKa TOJICTOIMCTOBOM
ctan. TeXHUKO-PKOHOMHUYECKUE TTOKA3aTEIN MTPOU3BOJICTBA TOJICTOIMCTOBOM CTaJIH.

XapakTepucTUKa U pacroiokKeHrue o00pYyJOBaHUSI IIMPOKOIOJIOCHBIX HEMpe-
PBIBHBIX WU TOJIYHENPEPBIBHBIX CTAHOB. TEXHOJIOTMS MPOKATKH IOJOC B YCIOBHUSAX
HIMPOKOIOJIOCHBIX CTaHOB. OCOOEHHOCTH MPOKATKU B HEMPEPHIBHBIX TPYyIMIaXxX MIUPO-
KOIIOJIOCHBIX CTaHOB. DHEPrOCHJIOBBIE MAPAMETPhl MPOKATKU HA HIMPOKOMOJIOCHBIX
cTaHax. Pexxumpl 00kaThs TIpU MPOKATKE B YEPHOBBIX M YHCTOBBIX TPYMIaxX MIUPO-
KOITOJIOCHBIX cTaHOB. [IpodumrpoBka pabodmx u OMOPHBIX BAJIKOB.

[IpokaTka mOJOCOBOM CTAJIA B YCIOBUAX CTAHOB C MOTAJIKAaMHM B I€4YaX, U B
YCJIOBUSIX IUJIAaHETApHBIX CTaHOB. OKOHUATENIbHASI OT/AEJIKA TOopsYeKaTaHOW MOJIO0CO-
BOU CcTaM. T€XHUKO-3KOHOMHUYECKHUE MOKA3ATENIN MPOU3BOJICTBA TOPAUYECKATAHOM MO-
JIOCOBOM CTaJIH.

[Ipon3BOACTBO MOJOCOBOM M JINCTOBOW CTalld B YCJIOBHUSIX CTAHOB XOJIOJAHOM
npokaTkud. OOmas xapakTepUCTHKA TEXHOJOTUYECKOro Mpolecca U 000py/I0BaHUE
LEXOB XOJIOAHOUW MpokaTkh. OUHUCTKA rOpsiY€KaTaHbIX MOJIOC OT OKAJIMHBI. XapaKTe-
PUCTHKA CTAHOB XOJOJHOW MPOKATKU. TE€XHOJOTHS XOJOJHOM MpOKaTKH. TexHoio-
TMYECKHE Macia U OXJIaXKAarolIne KUIKOCTH.

DHEProcusIoBbIE MapamMeTpbl BO BPEMs XOJOJHOW MPOKATKUA. Pacuersl pexu-
MOB 00>KaTHsi BO BpeMs XOJOJHOM MPOKATKX MoJioc U JUCcTOoB. [Ipodunuposku pado-
YUX U ONOPHBIX BAJIKOB. TepMuueckas oOpabOTKa XOJ0JHOKaTaHOU ctanu. [peccu-
POBKa XOJOJHOKAaTaHOM cTayiv. OKOHYAaTENnbHAsl OTIENKA XOJIOJHOKATAHOM CTaJId.
TeXHUKO-73KOHOMUYECKHE MOKA3aTEeNIA MPOU3BOJICTBA XOJIOJHOKATAHOMN CTaIN.

TexHOJIOrusl MPOU3BOJICTBA ABYXCIONHBIX JINCTOB ITyTEM TOPSYEN MPOKATKH.
TexHOmorus: MPOM3BOJICTBA JBYXCIOMHBIX JTUCTOB MYTEM XOJOJIHOW MPOKATKU. KO-
HOMHUYECKas 11eJ1ec000pa3HOCTh MPOU3BO/ICTBA ABYXCIONHBIX JINCTOB.

Tpybonpoxamnoe npou3so0cmao.

Ienu u 3amaund Kypca npu nojarotoBke cnenuanucta no OMJI. CoprameHT
OecioBHBIX TpyO M MX Ha3HaueHwus. TpyOompoKaTHBIE arperarsl JUisi POU3BOJICTBA
OecmoBHbIX TpYO. [Ipoliecc mpommBKY 3arOTOBKU B THITB3Y.

['opsiyast mpokaTka OECHIOBHBIX TpyO Ha MWIMTPUMOBOM M aBTOMATHYECKOM
cranax. [Ipokatka TpyO Ha TpyOoHempephIBHBIX cTaHax. OCHOBHOE 00OpYyIOBaHUE
MUJIUTPUMOBOTO, aBTOMATHYECKOTO U TPYOOHENPEPHIBHOTO CTaHOB. WX xapakTtepu-
CTUKHU M COPTAMEHT BBINTYCKAEMbIX Ha arperarax Jijisi IpecCOBaHMUS.

[TpousBoacTBo cBapHbIX TPyO. COpTaMEHT CTAaHOB JJIsl TPOU3BOJICTBA CBAPHBIX
Tpy0. OCHOBHBIE CpEICTBA MPOU3BOJICTBA CBAPHBIX TPyO. DIEKTPOyroBasi cBapka
nof ¢arocoM. CBapka ¢ PSMBIM U CIUPATBHBIM IIIBOM. XapaKTEPUCTUKU CTAHOB ISl
CBapkH TpyO U ux HazHaueHUs. COpTaMEHT XO0JIOTHOKATaHbIX TPYO.

Xos0/1Has IpoKaTKa ¥ BOJIOYEHUE TPYO.

O6opynoBanue Njsi XOJOJHOW MPOKATKA W BOJIOUEHHS, MX XapaKTEPHUCTHKA,
HazHaueHue. COpTaMeHT XOJIOJHOKATAaHbIX TPYO.



HOPAJOK IMPOBEAEHUA TPO®ECCUOHAJIBHOI'O ATTE-
CTAIIMOHHOTI'O 3K3AMEHA (ITAJ)

[TAD npoBoautcs B (opme TecTupoBaHus. s mpoBeneHUs: TECTUPOBAHUS
bopMHpYIOTCA OTAENbHBIE TPYIIbI A0OUTYPUEHTOB B MOPSAKE MOCTYIUICHUS (peru-
CTpaluu) 10KyMeHTOB. CICOK aOUTYpUEHTOB, JOMYIIEHHBIX K caade [IAD, popmu-
pyercs npejaceaaTesieM 0TOOPOUYHON KOMUCCUU (haKyIbTEeTa.

JIyist mpoBeieHNsT TECTUPOBAHUS MPOGECCUOHATBHON aTTECTAIIMOHHOW KOMUC-
CUE NpeaBapUTEbHO TOTOBATCA TECTOBbIE 3aJaHMs corjacHo «lIporpammsl mpo-
(dbeccroHaIbHOrO aTTeCTalMOHHOTO 3k3aMeHay. [Iporpamma ITAD obOnapoayercs Ha
odurmanpHOoM BeO-calite DI'BOY BO «loH TY».

ITAD mnpoBomutcst B Cpoku, mpeaycMoTpeHHble IIpaBunamu mnpuema B
OI'bOY BO «HouI ' TY».

Ha TectupoBaHune aOUTYpUEHT OOJDKEH SIBUTHCS C MACIOPTOM, IIAPUKOBOU
PYUYKOM CHHETO IBETA U JIMCTOM PE3YyJbTAaTOB BCTYIHUTEIBHBIX 3K3aMEHOB, KOTOPBII
BBIJIAETCS] CEKPETapeEM OTOOPOUHON KOMUCCUU (haKyIbTETA.

B navane [1AD aGuTypHeHT moiaydaeT TECTOBOE 3aJlaHhE, KOTOPOE COAEPIKUT
3aJlaHi€e C BapHaHTaMH OTBETOB MO JHMCLMIUIMHAM, KOTOPBIE YKa3aHbl B MPOTpaMMe
ITAD, u orBewaeT Ha 3TH 3ajaHus B TedyeHHe 60 muHyT. OTBETHl (DUKCHUPYIOTCS B
onanke «IIucbmenHoi padoTs». [IpaBUIbHBIN OTBET Ha Ka)KJ0€ 3a/laHHE OILICHUBACT-
csi B 2 Oamna. Ilonp30BaThCsl MpU TECTUPOBAHUM NEYATHBIMM WJIM 3JIEKTPOHHBIMU
MH(POPMAILIMOHHBIMU CPEACTBAMU 3alpeLIacTCs.

Pesynbratel [IAD onenuBarorcs no 100-0anpHOM 1IKane 1Mo mpaBuiam, KOTO-
pble yKaszaHbl B pasuene «Kpurepuum oneHuBaHUsS» JaHHOW NPOTrpaMMBl. Y POBEHb
3HAHMM MOCTYNAIOLIEro MO pe3yJibTaTaM TECTUPOBAHUS 3aHOCUTCS B BEJOMOCTU U
MOATBEPKIAAETCS MOANUCAMHU YJIEHOB KOMHCCHM O mpoBeneHuto I1TAD. BeromocTs
oopmisieTcss OAHOBPEMEHHO C JIMCTOM PE3YJIbTATOB BCTYNUTENbHBIX 3K3aMEHOB I10-
CTYIAIOIIETO U NEPENAETCS B IPUEMHYIO0 KOMHUCCHIO.

AOUTYpHEHT JTOJDKEH HaOpaTh He MeHee 25 O6ayioB. DTO MO3BOJUT aOUTYpH-
€HTY NPUHATH ydacTue B KOHKypce npu noctymieHnd B PI'bOY BO «donl TY».

TpeOoBaHus yPOBHS MOJATOTOBKH bann no crobanb-
YPpOBEHB ITOJATOTOBKHU .

COTJIACHO KPUTEPHUSIM OLIEHUBAHUS HOM TIIKase
COTJIIMYHO» AOUTYpHEHT IN1yOOKO U B IIOJIHOM 90-100

o0BeMe BIaJeeT MPOrPaMMHBIM Ma-
TepuaioM. B TeCTOBBIX OTBETax JI0-
nyiieHo He 6osee 10% ommoOoxk.

«XOPOILIO» AOUTYpUEHT 3HAEeT MPOTPAMMHBIN 74-89
Martepuai. B TecToBbIX 0TBeTax J10-
nymieHo He 6osee 35% ommbok.




«YIOBJIETBOPUTEIIbHO» | AOUTYPUEHT 3HAET TOJILKO OCHOB- 25-73
HOU Marepuall. B TeCTOBBIX OTBETax
nonyiieHo oT 25% 10 65% omuooxk.

«HEYJIOBJICTBOPHU- AOUTYpHEHT HE 3HAET 3HAYUTEIb- 0-24
TEITBHOY HOM YaCTH MPOTPaMMHOTO MaTepHa-
7a. B TeCTOBBIX OTBETaxX JOIMYIICHO
6onee 75% ommoOoK.

Ilpumeyanue. YpoBeHb MOATOTOBKU «HEYJIOBJIETBOPUTEIBHO» SBIISIETCS HE-

AOCTATOYHBIM I YIACTHA B KOHKYPCC HA 3a4HCIICHUC.
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