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PA3JEJI 1. JUTEHHOE ITIPOU3BOJACTBO

1.1. TeopeaneCKne OCHOBBI JIUTEHHOI'0 Nnmpou3BoJaCTBa

1.1.1. TeopeTnyeckue 0CHOBBI IPOLECCOB IVIABKHU

Knaccudukamust ~ MeTaJulypru4ecKMX  MPOIECCOB  IUIABKU.  TepMOIMHAMHUYECKHE
0COOEHHOCTH MPOIECCOB TUIaBiIeHUsA. DU3NKO-XUMHUECKUE U (PU3NYECKHE CBOWCTBA 3JIEMEHTOB.

Hcnapenue 1 KUIICHUE METaJLIOB.

B3anmMopelicTBie pacIiuiaBIeHHBIX METAJUIOB C Ta3aMu. | a30HACHIIIICHUE M Ta30BbIICICHHUE.
Bnusnue temneparypsl u naBieHus. OOpa3oBaHHE MOPUCTOCTH M Ta30BBIX PAKOBHH M JIPYTHX
nedexroB B cucreMax Me-H, Me-O, Me-N.

CTpoeHune MEeTaNTMYECKUX PacIlIaBOB U X CBOMCTBA.

HacnencTBeHHOCTB B CIUIaBaX — OCHOBHBIC IPE/ICTABICHUS O TEHETUUECKON B3aHMMOCBS3U
CTPYKTYPBI U CBOWCTB B CHCTEME IINXTa-PacIlIaB-JIUTOE U3JIEIHE.

BzaumopeiicTBue paciuiaBoB € OKpY)KaloIled cpefoi, MarepualaMH —IUIaBHJIBHBIX
YCTPOUCTB, (hirocaMu, GOPMOIA.

PajunupoBanue, nerazamms u packucieHune. OCHOBHBIE CHOCOOBI OYHCTKH PACILIABOB.
MomudunupoBanue pacmiaBoB. Kimaccudpukanus MoauuupoBaHus 1 BUIOB MOAU(DHUKATOPOB.

1.1.2. Teopusi popMHupoBaHus OTIUBKHU

I'mnpaBianueckue mponeccel. CTpykTypa mNOTOKOB paciuiaBa. CrocoObl  3arloJHEHMs
JUTEHHBIX (opM.

[IpoekTHpoBaHWe M pacyeT JMTHUKOBO-NUTAIOIIMX CHCTEM. YIIpaBJIEHHUE MPOLECCOM
3armosHeHus (POPM ¥ MTUTAHUS OTIHBOK.

Kpucramnuzanuss crmjaBoB B OTJIMBKAax. MaremMaTHyeckHMe MOJEIH  TEIIOBOro
B3aMMOJICHCTBHS OTIMBKHU M (DOPMBI, MOJICTTUPOBAHHE U YIPABJICHNE TEIIIOBBIMU MIPOIIECCAMH.

OU3NKO-XMMHUYECKHE IMPOIecChl Ha I'paHUlle OTIMBKU ¢ (hopMoii: oOpa3oBaHue mpurapa,
ra30BbIi PeKUM (POPMBI, KAYECTBO MMOBEPXHOCTH OTIMBOK.

Kpucrannuueckas cTpykTypa OTIUBOK. JIMKBanus, HEeMETaJUIMYECKHE BKIIOUEHUS, Fa30BbIe
e eKTHI.

VYcanounsle mpoueccel. Pacuer oObema ycagouHbIX pakoBMH. [IpuObuin u  uX
knaccudukanus. ['opsiane TpemuHbl, OCTaTOUYHBIC HAMIPSHKEHUS.

Jluteiinble cBOMCTBa cu1aBoB. KauecTBO OTJIMBOK B CBSI3U CO CBOMCTBAMHU CILIABOB.
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1.2. TexHoJ0rn4YecKne OCHOBbBI JTUTEHHOT0 MPOM3BO/ICTBA

1.2.1. Teopusi ¥ TeXHOJIOTHS JUThS B ecyaHbie (popMbI

®opmoBouHbIe MaTepuanbl. OU3NKO-XMMUYECKUE CBOMCTBA (POPMOBOUHBIX M CTEP)KHEBBIX
cMeceil. MeToabl OnpeaeseHusi CBOMCTB CMECEH.

KBaprueBsie popMOBOUHBIE TECKH: COCTAB, KIACCU(PHUKALIUS, METO/IbI UCTIBITAHHS.

@DOpMOBOYHBIE TIIMHBI: COCTAB, KIACCH(HUKAIIHS, METObI UCIIBITAHHS.

[IpoTtuBompUTrapHbIe U IPyrue BCIOMOTaTeIbHBIC MAaTEPHAIIbI.

Knaccugukanuss (HOpMOBOYHBIX W CTEPKHEBBIX CMECEH: ChIpble H cyxue (HopMel,
OBICTPOTBEP/ICIOIINE CMECH, CMECH C TEIUIOBBIM M XUMHYECKUM YIPOYHEHHEM. TeXHOJIOrHYecKnue
CBOMCTBA CMECEH.

TexHosOrHs IPUTOTOBIIEHHUS (POPMOBOYHBIX M CTEPIKHEBBIX CMECEH.

Perenepanus cmeceil.

Mopenu, cTepKHEBBIE SIIUKH, TTOAMO/ICIIbHBIC IUTUTHI, Ipaiiepa, OMOKH U JIp.

Knaccugukarus crioco00B U3roTOBIEHHS TUTEHHBIX (GopM: pyuHas GpopMoBKa; (OpMOBKa B
MoYBe, KECCOHAaX M KakeTax; (POPMOBKA 10 HEPa3heMHOW M pa3beMHOW MoAessiM; (JOpMOBKa B
CTEPIKHSX.

MammnHast ¢opmoBka. CrocoObl yrutoTHeHHst cMecH. CrocoObl ynaneHuss MOJENIU U3
¢dopmbl. Bunel MammHHON (HOPMOBKH.

NsrortoBnenne  crepxHedd. TemnoBoe ©  XUMHYECKOE  YIPOYHEHHE  CTEpPIKHEH.
CamoTtBeperonre cMect. YIPOUHEHHUE CTEP)KHEH B OCHACTKE.

[TeckomyBHBIN M MECKOCTPEIBHBIH MTPOLIECCHI.

COopka 1 3aJMBKa JTUTSHHBIX POPM.

BpIOKMBKa 1 OUYNCTKA JIUTHSL.

1.2.2. Texnosorusi cnenuaJbHbIX coco00B Jauthbs (CCJI)

Knaccudukanus u o6nacte npumenenus CCJI. Ponb u nepcnextussr CCJIL.

Jlutbe B kokmnb (JIK). O6nactu mnpumenenus JIK. OcCHOBHbIE THUIBI KOKHIIEH.
Texnonornueckue ocooennoctu JIK. JIutbe B 00IMIIOBAHHBIE KOKHIIH.

Jlutbe mox nanenuem (JIII). OOGmacty npuMmeHeHHs U nepcreKTHBbl. OcoOEHHOCTH
Kpuctaumu3auuu u gopmupoBanus otauBok npu JIIIJI. OcHOBHBIE TEXHOJOTHYECKHE MapaMeTphbl
nipu JITT/L.

Jlutee mox Huzkum nasnenuem (JIHJL). Ocobennoctu, npenmyiecta u Hepoctatku JIH/I.

Jlutbe ¢ kpuctayumzanueit nox aasnenueM (JIK), npenmyiecTBa 1 HETOCTATKH.

JIutbe metooMm BebKkuMaHus (JIB) u nuThe BakyyMHbIM BcacbiBaHueM (JIBB).

[entpobexxnoe nmuthe (LIJI). OcobGennoctu IJI: 1meHTpoOEkHOE naBlIeHUE MeTalia B
dhopme. OCOOEHHOCTH KPUCTAIUTA3AINY B TI0JIE€ IIEHTPOOEKHBIX cuil. JIukBanwmst mpu L{J1.

HenpepsiBHoe nuThe. OCOOEHHOCTH HEMPEPBIBHOTO JUThS CIUTKOB, MpPEUMYIIECTBA M
HezocTaTKu. beccnutkoBas mpokarka. ['panynupoBanue.

OnekrponuiakoBoe uThe (D). Ocobennoctu DIIJI, nmpeumymiecTBa 1 HEJJOCTATKH.

Jlutbe mo BblIaBIgeMbIM MojensMm (JIBM). Ob6nactu npumeHeHus. TexXHONOrmyecKui
nporiecc U3rotTosieHus moaeneit u popm. JIntHukoseie cucremsl npu JIBM. Crunassl 1yt JIBM.

Jpyrue Buabl ClienUanbHOIO JIUThA: JIUThHE 0 razupunupyemsiM moaensm (JIF'M), nutse B
obonoukoBbie hopMel (JIOD), mutbe norpyxkenuem (JII1), mutee BakyyMHbIM BcackiBanueM (JIBB).
Oco0eHHOCTH KaXKA0ro crocoba.
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1.3. TexHOJI0THsI MPOU3BO/CTBA OTJIHBOK
1.3.1. YyryHHoe JuTbHe

[TpuMmeHeHne YyryHa B MAlIMHOCTPOEHUU U JPYIHX OTpacisax. YyryH - KOHCTPYKLMOHHBIN
Y JTUTEUHBIN MaTepual.

Homenknatypa uyryHa: cepblif, KOBKHHM, BBICOKOIPOYHBIN, JIETUPOBAaHHBIM  CO
crenagabHbIMU cBOMCTBaMU. OTanuus U 00JacTU MPUMEHEHUS STUX IPYIII YyT'yHOB.

OCOOEHHOCTH TEXHOJIOTUHM TUIaBKU W JIMThS YYT'YHHBIX OTJIMBOK. CBS3b MEXaHMUYECKUX
CBOMCTB YyT'yHa C XUMHUYECKHM COCTAaBOM U CKOPOCTBIO OXJIAKICHUS.

OCHOBBI MOJTy4€HUs] BBICOKOKaUECTBEHHBIX UYT'YHHBIX OTJIMBOK. BpIOOp cocTaBa uyryHa u
(U3UKO-XMMHYECKUX METOA0B BO3JIEHCTBUS Ha €r0 KpUCTAIIIN3aLUI0. BIOOp TUTHUKOBBIX CUCTEM.

CpoiicTBa yyryHa ¢ pa3nuyHoit ¢popmoit rpagura. MeTo bl OLIEHKH MEXAaHUYECKUX CBOMCTB.
BimsiHue cocraBa, CTPYKTypbl, BEJIMYMHBI 3€pHA, KOJIMYECTBA, XAapaKTepa paclpereiacHus
HEMETAJUIMYECKUX BKIIFOUEHUN U COACPIKAHUS ra30B.

JlernpoBaHHbIE UyT'yHBI: OCHOBBI JIESTMPOBAaHMsI, KJIaCCU(UKALINS.

Koppo3uonnocroiikue uyrynsl. M3HococTolikne M aHTU(PUKIMOHHBIE YYr'yHbl. OCHOBBI
TEOpPUU TPEHUS M UW3HAIIMBaHUSA MeTauioB. OCOOEHHOCTH IIJIaBKU U MOAU(PUIMPOBAHUS
JIETUPOBAHHBIX YYT'YHOB.

[InaBka uyryHa. OcCHOBBI IUIaBKM 4YyryHa. BpiOop miaBuiibHBIX arperaroB. [lmaBka B
BarpaHkKe: KOKCOBOHM, KOKCOTa30BOM M ra30BOM Ha XOJOJHOM M IoAorperoM ayrtee. IlnmaBka B
anektpornedax. OCHOBHBIE TMPOLECCHl TMpU IUIaBKE B dJeKTponedax. (OCHOBHBIE THUIIBI
WHAYKIMOHHOM U yTOBOW MEYEi.

TpeGoBanusi, NpeabsBIsEMble K IIUXTE B 3aBUCUMOCTH OT MAapOK Yyr'yHa U XapakTepa Hx
HazHaueHus. TorumBo. @imrockl. Pacuer mmxTsl. OCOOEHHOCTH TJIAaBKU OOBIYHOTO U CIIEHUANIbHBIX
yyryHoB. BHeneunas o0paboTka yyryHa. HacneacTBeHHOCTh IpH IIaBKE YyTYHOB.

MomudunmpoBanue YyryHa sl TOJY4eHHUS pas3auuHblx ¢opMm rpaputa. OCHOBBI
CYCIIEH3WOHHOM 3aJIMBKH YyT'yHa.

KonTtpons kauecTBa, ucnpaBiieHHe 1eQeKTOB, TepMO0OpadoTKa.

1.3.2. CraabHoe JuThe

[TnaBka cramu. Knaccuduxkarnus mpormeccoB u crnoco0oB 1iaBku. [IuxToBeie maTepuabl.
HacnencrBeHHOCTH U TJIAaBKE CTaJEN.



OCOOEHHOCTH TUIaBKHM YIJIEPOJUCTHIX CTalleil B JAYrOBBIX M HMHIYKIMOHHBIX IIeYax, B
BaKyyMHBIX nieuax. Packucienue, necynbdypanus u nedochoparus CTaie.

Oco0OeHHOCTH IJIaBKHU JIETUPOBAHHBIX CTallel. Jlernpyromue 31eMeHThI.

Jlutelinble cBOWcTBA CTalu. BiusiHME OCHOBHBIX 3JIEMEHTOB Ha KHMJKOTEKY4eCTh CTallH.
CBs3b KUAKOTEKy4YecTu ¢ quarpammoit Fe-C.

Knaccugukanus ctaim no XMMHYECKOMY COCTaBy U CTpyKType. OCOOEHHOCTH TEXHOJIOIMU
M3TOTOBIICHHSI OTJIMBOK U3 HU3KO-, CPETHE- U BHICOKOJIETHPOBAHHBIX CTAJICH.

OcobeHHOCTH pacyeTa JUTHUKO-IIMTAIOUIMX cucTeM. BbiOop npubbuieit, X0I0MIbHUKOB.

JledexTpl CcTanpbHBIX OTIMBOK, Kiaccubukamus. OOpazoBaHHe M ycTpaHEeHUE Ae(EeKTOB.
KonTtposs kauectBa. TepmooOpaboTKa CTalbHBIX OTJINBOK.

1.3.3. JIuThe u3 HBETHHIX CIIJIABOB

Knaccugukarus upetHsix MetaisioB. OCHOBBI cuHTe3a cruiaBoB 1o b.b. ['ynseBy.

AmomuHueBble  criaBbl.  Knaccupukanuss nuTedHbBIX U 1e(OPMHUPYEMBIX — CIUIABOB.
[IpombliieHHbIEe MapkH, (U3MKO-MEXaHUYECKUEe M JUTeHHble cBoicTBa. [leunm nns miiaBKH.
OcoOeHHOCTH ~ TEXHOJIOTMM  IUIAaBKM  pasjIMYHbIX  Ipynnm  ciulaBoB.  PaduHupoBaHue.
MomudumupoBanue. OCOOCHHOCTH JUTHUKOBBIX CHCTEM IPHU JINTHE OOBIYHBIM CIIOCOOOM U JIUTHE
cneuuanbHbiMu ciocobamu (JIK, JITI). TexHuKo-3KOHOMHUYECKHE NPENOCHUIKH, ONPEAEsIoIue
BBIOOp crmocoba TMPOM3BOACTBA OTJIMBOK M3 QIIOMUHHUEBBIX CIUIaBOB. HaciencTBEHHOCTh B
IIPOU3BOJICTBE AJIFOMUHHUEBBIX OTJIMBOK U CIIUTKOB.

MarnueBsie cruiaBbl. [IpoMBIIUIEHHBIE MapKH JUTEHHBIX U JAe(QOPMUPYEMBIX CIUIABOB,
cocTaB, (PM3UKO-MEXaHUYECKUE U JIUTEHHbIE CBOMCTBA, o0nacTy npuMeHeHus. Ileun nis miiaBky,
ocobenHoctn TuiaBku. lllmxta. ®nrocel. PapurmpoBanme. MomudunupoBanue. OcoOEHHOCTH
TEXHOJIOTUH TOJIy4EHHsI OTJIMBOK B OOBIUHBIX (OpMax U CHEeLUATbHBIMUA CIIOCOOaMH.

Menansie cruiaBbl. [IpoMbllieHHbIE MapKy JUTEHHBIX U J1e(OPMUPYEMBIX CIIJIAaBOB, HMX
cBOMcTBa U 00nacTu nmpuMeHeHus. [leun a7 maBKu MeIHBIX cru1aBoB. OCOOEHHOCTH TEXHOJIOTHH
M1aBky, papuHupoBanus U MoaupunupoBanus. OCOOEHHOCTH TEXHOJIOTUH TMOJTYYEHUsI OTJIMBOK B
OOBIYHBIX (hOpMax U CTIEUATBHBIMU CIIOCOOAMHU.

Hukenesbie crinaBel. [IpoMbliieHHbIE MapKU JIMTEHHBIX CIUIAaBOB, UX CBOMCTBA M 00JacTH
npuMeHeHus. JKapompounsle cmiaBbl. [leun ans muaBku. OCoOEHHOCTM TEXHOJIOTMM IUIABKH,
padbuHHpOBaHUS U MOAU(GUIMPOBAHUSA PA3HBIX TPYII CIaBOB. (OCOOCHHOCTH TEXHOJIOTUH
MOJTy4eHHUs OTIMBOK B 00bIYHBIX (hopMmax, JIBM, JIKD u JIK.

TurtanoBele craBbl. [IpoOMBIIITIEHHBIE MApKH JIUTEHHBIX CIUIABOB, X COCTaB, CBOMCTBA U
obnacti npuMeHeHus. Iledn 1yig miuaBKu: TyroBble, MHAYKLIMOHHBIE, MiIa3MeHHble. OcOOEHHOCTH
TEXHOJIOTHH TUIaBKHU CIIIaBOB. OCOOCHHOCTH TEXHOJIOTUH JIUThS B 00BIUHBIX popmax, JIBM, JIOD.

[{unkoBble crutaBbl. [TpombllIeHHBIE MapKH CIUIAaBOB, MX COCTaB, CBOWCTBAa M 00JacTH
npuMmenenus. [leun nns mmaBku. OCOOEHHOCTH TEXHOJIOTHU IIaBKU. OCOOEHHOCTH TEXHOJOTHH
JIK, JITIA.
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1.3.4. O6opynoBanue U MeXaHU3ALUsl JUTEHHBIX LEX0B

Knaccugpukanus  obopynoBanus. Tumbsl  oOGopynoBaHus.  OCHOBHBIE — 3JIEMEHTBI
TEXHOJIOTUYECKON MaluHbl. Paboune nponeccsl IUTEHHBIX MAIllUH U TPEOOBAaHUS K HUM.

ITpeccoBbie GpopMOBOUHBIE MalIMHBL. CBSI3b MEX1y YIUIOTHEHHEM (POPMOBOYHOI cMmecu U
C)KMMAIOIMMU HaNpsHKEHUSIMU, YPAaBHEHUS YIUIOTHEHUs npeccoBaHreM. OCOOEHHOCTH MPECCOBBIX
MAalIVH Pa3Iu4HbIX THUIIOB.

BerpsixuBatomue (GopMOBOYHBIE MamMHBL M BHOPOCTONBI. XapakTep YIUIOTHSIOLIETO
BO3/€HCTBUS Ha (POPMOBOYHYIO CMECh. Y PaBHEHUE BCTPSIXUBAHUS.

Knaccugukarus opMOBOYHBIX MAIIMH IO CIIOCO0Y U3BJICUSHHSI MOJIEIH U3 (DOPMBI.

[TeckonyBHble  MamuHbl.  OcobGeHHOCTH — mpolecca  yIuloTHeHusA.  KoHcTpykuuu
(OpPMOBOUHBIX U CTEPKHEBBIX MAILIUH.

ITeckomertsl. IIponecc yrotHeHus cmecu. OCHOBHBIE TUIIBI KOHCTPYKIIHH.

®opMOBOYHBIE MAIIUHBI /111 U3TOTOBJICHUS O€30MOYHBIX U OMIOYHBIX (POPM.

CreprxHeBble ManMHbl. Knaccudukanus MammH mo cnoco0y U3roTOBJIEHUS CTEPKHS.

O6opynoBaHue JUisi U3TOTOBICHUS (POPMOBOYHBIX U CTEPKHEBBIX cMecel. Knaccudukanus
CMECUTENEH: KAaTKOBBIE, JIONACTHBIC, IIHEKOBBIC, CMECUTENINA IEPUOAUYECKOTO U HEIPEPBIBHOTO
NEUCTBHUS.

Ob6opynoBanue it 3anuBku ¢opM. Kiaccudpukanus 3alMBOYHBIX YCTAaHOBOK IO CHOCOOY
BBIJJa4M MeTaJlIa U3 KOBIIA. Jl03UpYIOIIKE YCTAaHOBKH.

OO6opynoBanue i BBIOMBKM M OYMCTKU JIUThSI: SKCIIEHTPUKOBBIE, HHEPIMOHHBIE WU
yZapHbl€ BEIOUBHbBIE PELIETKHU; THIPABINYECKUE YCTAHOBKH, IPOOEMETHBIE MAIIUHBI.

MamuHbI 1J1 COSIUAIBHBIX CII0c000B auThs. Marunbl it JIIJ]. OCHOBHBIC THITBI MAIIIMH
JIIT/A: BepTHKanbHBIE M TOPU3OHTAIBHBIE XOJIOJHBIE KaMmepbl IPECCOBAaHMs; ropsdas KaMmepa
npeccoBaHus. MexanusMmsl npeccoBanusd. OcHoBHbIE apameTpsl MamuH JITT/T.

Mammuer gt JIK.  OcHOBHBIE THNBI M ITapaMeTpbl  OJHONO3WLMOHHBIX U
MHOT'OIIO3UIIMOHHBIX KOKUJIBHBIX MAIIIUH.

[lenTpobexxHbie MamuHbl. KOHCTPYKTHMBHBIE THIBl MallUH S JHUThbS TUJIB3 U TPYO:
CTallMOHAPHBIC U CMEHHBIE U3JI0KHULIBI, OJJTHOIIO3ULIMOHHBIE U MHOT'OIIO3UIIMOHHBIE MAIIVHBI.

MammHsl 1711 HENPEPHIBHOTO JIUThS CIUTKOB.

MexaHu3zanuss ¥ aBTOMATU3alMs JUTEHHBIX LEXOB  MacCOBOIO, CEPUHHOIO U
MEJIKOCEPUIMHOT0 NPOU3BOJACTBA. BiMsgHMe CTeneHW MexXaHu3alMM W aBTOMATH3alld Ha
MPOU3BOUTENBHOCTh TpynAa. [IpUBOABI TUTEHHBIX MAIIMH U JIMHUHA. Pexumbl paboThl TUTEHHBIX
MalI’H U BEIOOD THIIA IPUBOJA.

CucreMsl ynpaBieHus JIUTEHHBIX MaIlIUH U JINHUH.

[ToTo4HbIE MEXaHU3UPOBAHHBIEC JINTEHHBIC MAIIVHBI.

ABTOMaTHYECKHE JTUTEHHBIE JINHUU.

ABTOMaTH3a1Ms IPOLIECCA CMECETIPUTOTOBIICHHUS.



ABTOMaTI/I3aI_II/IH OCHOBHBIX onepauﬂﬁ nponecca U3roTOBJICHHA PA30BLIX IMCCUHAHBIX (I)OpMI
dbopmoBka, cOopka u compsbkeHue (GopM, 3aNMBKa, OXJIKICHHE W BBIOMBKA. ABTOMATH3aIUS
OCHOBHBIX OIEpaLiii TIIaBKU, OOPYOKH M OUUCTKU OTJIMBOK.

Cnucok pekoMeHayeMoil JTuTepaTypsbl

1. F'opckuii A.M. HagexuocTh iuteliHoro 00opynoBanus. M.: MamunocTtponue, 1995.

2. Kammpues JLII. Jluteiinpie MammHbl. JIuthe B MeTaimmaeckue Gopmbel. M.: MamuHoCTpoeHuE,
2005.

3. Marseenko, U.B. OGopynoBanue nuteitHbix 1exoB [Tekct]: Yue6. mocob. ans By3os / W.B.
Martseenko. — 2-e 3. 4.2. - M.: MI'I1Y, 2009. - 308 c.

4. Marseenko, U.B. ObopynoBanue auteiHbIX 11exoB [Tekcrt]: yued. mocobue / 1. B. MarBeeHko.
-M.: 4.1. - 2003. - 172 c. - ISBN 5-276-00360-2.

1.3.5. Texuuka 6e30MacHOCTH, yJy4llIeHHe CAHUTAPHO-TUTHEeHNYeCKHUX YCJIOBHIA.
OxpaHa okpyxawieil cpeabl

XapakTepucTuKa yCIOBUM Tpyla B JIUTEHHBIX Iiexax. Baxueiiue GpakTopsl, BIUSIONINE HA
ycinoBusi Tpyaa. OCHOBHbIE MCTOYHUKM 3arpsisHeHHs. [IpenenbHO JOMyCTUMBbIE KOHIICHTPALMU
MIBUIM, Ta30B U Pa3JIMYHBIX a3p030J€il B IPOU3BOACTBEHHBIX MOMeeHUAX. Hopmbl OcBelIeHHOCTH,
TeMIepaTypbl, MPEAEIbHO JOIYCTUMBIN IIyM.

Bonpocel TexHHKH 0€30MacHOCTH B IUIABWIBHBIX OTAeNeHusix. OCOOEHHOCTH Mep
0€30MMacHOCTH MPH pabOTe C IBETHBIMU CILIaBaMU (THTaHOBBIC, MATHUEBEIC).

Texnuka 6e3omnacHoctu (Th) mpu ncnonb30BaHUU XOIOIHOTBEPACIONINX (POPMOBOYHBIX U
CTePXKHEBBIX CMecel 1o ropsiaeii ocHactke. OcHOBHBIC TpeOoBanus Th mpu pydynoit popmoBke,
MalIMHHON (POPMOBKE, TIPU BHIOMBKE OTIMBOK.

Cnmcok pekoMeHayeMoil JTuTepaTypsbl

1. CrpaBounuk no yyrynHomy juthbto / Ilox pen. H.I'. ['upmosuya. JI.: Mammnoctpoenue, 1978.

2. Bacunesckuii [1.®. TexHonmorus cranbHoro autba. M.: MamuHoctpoenue, 1974.

3. CrenmanpHble criocoOb! uThs: CripaBounuk / [Tox pen. B.A. E¢umosa. M.: MamuHocTpoeHue,
1991.

4. bonnun A.H. u np. Oxonorus nureiiHoro npoussojcTBa. bpsaek: BI'TY, 2001.

5. TpyxoB A.Il. Texnomnorus nureitHoro npousBocTBa: JIutbe B necuansie popmsl / A.IL. Tpyxos,
10.A. Copokun u np. — M.: U3n. nentp «Akagemuay», 2005.

1.3.6. lonoHUTEILHAS MPOrPpaMMa HACJIEACTBEHHOCTD B JIMTHIX CILIABAX

Cy1iecTByIonife MPEICTaBICHUSI O TpoOJieMe HACICICTBEHHOCTH B JIUTBIX CIUIaBax.
OcCHOBBI SIBICHHSI W 3aKOHOMEPHOCTH SIBJICHHSI CTPYKTYPHOW HACJIEICTBEHHOCTH B CHCTEME
«TBEPA0C-KHJIKOS-TBEPIOCH.

CrenuanpHble CHOCOOBI OO0paOOTKM MIMXTOBBIX MeTaiwioB. Kmaccudukamus cmoco0oB
oOpaboTku. KuakodaszHas u KpucTalmM3aluoHHas oOpa®oTku. TBepmodasznas oOpaboTKa.
HucnepruonHas oopadotka. KomOnnupoBanHas o6paboTKa.

TexHOJOTHYECKHEe YCIIOBUS HACIICOBAHMS CTPYKTYPhI IMUXTHI. BIIMsSHUE YCIIOBHIA IJIaBKH,
JTUTHS. B 00paOOTKH OTIUBOK.

MomudunrpoBaHre pacijlaBOB HAa OCHOBE SIBJICHUS CTPYKTYPHOW HACIIEICTBEHHOCTH.
[TonydyeHne METKOKpUCTAIUTHUECKUX Moau(HuKaTOpoB. MexanuszMbl Moaudunuposanus. [leunoe u
BHereuHoe MoupunupoBanre. ONTHMH3AIUS TapaMeTPOB MOIU(DUIIUPOBAHHUS.

HoBbie TeXHONOTMH TUIABKKM W JIUTHS, MMOCTPOCHHBIE HAa OCHOBE MPUMEHEHHS SBIICHUS
CTPYKTYPHOHW HACIEJACTBCHHOCTH - TEXHOJOTMH T€HHOW HWH)KCHEPHH. TEXHOJOTHH CICIHATBHBIX



Croco00B 00pabOTKU IMXTHI. TEXHOJIOTHMH NPUTOTOBIEHUS CIulaBoB. OueHka 3¢pQGEeKTUBHOCTH
HOBBIX TEXHOJIOTHH.

CnucoK peKOMeH1yeMOi JIUTepaTypbl

1. I'ynseB b.b. Cunres crutaBoB. M.: Meramnyprus, 1984.

2. Hukutun B.U., Hukutua K.B. HacineacrBeHHOCTh B JIMTHIX ciuiaBax. M.: MammHocTpoeHHe-1,
2005.

3. Enanckuii I'.H., Enanckwuii JI.I'. CTpoeHune u cBOHCTBa METAIUTMYECKUX PacIiaBoB. M.:

MI'BMU, 2006.

4, Huxkutua K.B. YnpapieHne KadyecTBOM JIMTHIX WU3JICTUN U3 ATFOMUHHEBBIX CIJIABOB HAa OCHOBE
ABICHUSI CTPYKTYpHO# HacnmeactBeHHoctH / K.B. Hukutun, B.W. Hukutun, N.JO. Tumomkus. —

M.: Pagynuna, 2015.



PA3JIEJI 2. MATEPUAJIOBEJIEHUE (MAILIMHOCTPOEHMUE)

2.1. O0mme cBeleHUsI 0 METAJVIAX M JIPYTMX KOHCTPYKIIMOHHBIX MaTepUaJiax

HcTtopuueckasi cipaBka O pa3BUTHM HAyKH O METajljlaX U KOHCTPYKLIIMOHHBIX MaTepuaiax.
Ponb 0TeYeCTBEHHBIX Y4YEHBIX B Pa3BUTHM HayKH O marepuanax. [I[pumeHeHHEe METAIUIMYECKUX U
HEMETANTMYECKUX MaTepualoB B MamMHOCTpoeHuu. Kiaccudukamus wmetamioB. CrtpoeHue
MeTauloB.  Ausorponus, aHu3oTpornus. CTpoeHue  peanbHbIX — KpUCTaIoB.  JledexTs
KpUCTaJlIMueckoro crpoeHus. [lnaBieHwe u kpuctaumsanus MetamioB. OCHOBHBIE CBOWCTBa
METAJUIOB (MEXaHNYECKHE, TEXHOIOTNYECKHE, KCILTyaTallUOHHbIE).

2.2. MeTa/uIyprusi YepHbIX U HBETHBIX META/LUIOB

[TpousBoacTBO uyryHa. JlOMeHHBI MpoLEcC €ro CyIHOCTb. [IpoIyKThl JOMEHHOTO
npouecca. Crnocod Mpou3BOJCTBA cTainu. PackuciieHune M pasznuBKa cTand. MeTobl MOBBILIEHUS
KauecTBa. DJIEKTPOILIAKOBLII MeperiaB, BakyymupoBanue. [IpsMoe BoccTaHOBIIEHUE Keje3a ero
nepcrekTrBa. CyIHOCTh MPOILIECCOB MOTYyYEHUS MEIU, ATFOMUHUSI, TUTaHa. CIiaBbl HA UX OCHOBE.

2.3. Teopus cniiaBoB

OcHOBHBIE TOHSTHSI TEOPUU CIIABOB (KOMIIOHEHT, cucTema, (a3a u ap.). TUIbI CIIaBOB:
CMECH, TBEpJbl€ PAaCTBOPBI, XUMUYECKUE coeluHeHus. MeToapl noctpoenus auarpamm. llpaBuio
orpe3koB. IlpaBuno ¢a3 I['ubOca. Jlmarpamma COCTOSIHMSI CIUIAaBOB C OTpPaHHYEHHOM U
HEOTPaHNYEHHON PAaCTBOPHUMOCTHIO, C 0Opa30BaHWEM XHMHYECKOTO COEJAWHEHHs, JAuarpamma c
9BTEKTUKON. CBSA3b MKy JUArpaMMOi COCTOSHUSI M CBOWCTBAMH CILIABOB.

2.4. XKenesoyriepoaucrsie CIIaBbl

Keneso u ero cpoiictBa. KpuBasi oxnaxaeHus skenesa. YTJepoj, €ro cBoWcTBa, (opma,
B3alMOJEICTBHE C jKene30M. J([narpaMMa COCTOSIHHS CILIABOB XKele30-1eMEHTUT. Da30BbIil COCTaB.
CTpyKTypHBIE COCTaBJISIOLINE CIJIABOB. YTJIEPOAUCThIE CTaNU. BiusiHue yriepoja U MOCTOSTHHBIX
npUMecei Ha MUKPOCTPYKTYpY U cBoiicTBa cranell. Knaccugukaus 1 MapkupoBKa yriepoaucThIX
ctaneit no 'OCTy u ux npumepsl npuMeHeHus. Yyrynsl. BausHue npumeceil Ha CBOICTBa 4yryHa.
I'papurnzanus uyryna. MUKpoCTpyKTypa U CBOIcTBa uyryHa. MapkupoBKa, IpUMEHEHUE YyTyHOB.
KoBkue, BHICOKOIIPOYHBIE U CIIEIUATIBHBIE YYT'YHBI.

2.5. JlernpoBaHHbIE CTAJIH

Teopus nerupoBanus. BnusHue JIETHPYIOMIMX YIEMEHTOB KPUTHUECKHUE TOUKH, CTPYKTYPY U
CBOMCTBa cTaju. PacTBOPHUMOCTH JICTUPYIONIUX 3JEMEHTOB B (peppuTe, aycTeHHTE, 00pa3oBaHHE
kapounoB. Ilopoku nerupoBanHoW cranu. Kriaccuduxanus, MapKUpOBKM ¥ TPUMEHEHHUE
JIETUPOBAHHOW CTaJIH.

2.6. Cri1aBbl IBeTHBIX METAJLJIOB

CaBel OBCTHBIX MCTAIJIOB Ha OCHOBC MCIU, AJIIOMHUHHA, MAr”Husgd, THTaHA, HHKCIIA:
AuarpaMmbl COCTOSIHU A, BUIbI, MAPKUPOBKaA, CBOﬁCTBa, OCOOEHHOCTH U IMPUMCEPLI MPUMCHCHUA.

2.7. IlopoukoBasi MeTaLJIyprust

OCHOBBI TOPOIITKOBOM METAILTYpPIHH: CYIIHOCTh TEXHOJIOTHH, TPEUMYILEeCTBa, TOCTOMHCTBA
n ocoOeHHOCTH. [lopomKoBBIe CIIaBBI Ha OCHOBE KapOWIOB BoJib)pama M TuTaHa. JKene3o u
MeI[HOFpa(bI/ITOBBIC CIIJIaBBI. CHGLII/IaHLHBIe MOPOIIKOBLIC CIIJIABBI.



2.8. HeMeTa/uIM4ecKUe KOHCTPYKIHOHHbIE MaTePHAJIbI

OcHoBHBIE BUJIbI HEMETAINIMYECKUX MAaTEPUAIOB B MAIIMHAX U MEXaHU3MaX, UCIOJIb3YEMBIX
B MAIIMHOCTPOCHHH. JOCTOMHCTBA W  OCOOCHHOCTH  HEMETAJUIMYECKHX  MaTepHasoB.
TepMopeakTuBHBIE W TEPMOIUIACTHYHBIE IIOJIMMEPBL: MX BHJBI, CBOWCTBA M IIPUMEHEHUS.
JlpeBecrHa: CTpOE€HME, BHJABl CBOMCTBA M NpHUMEHEHHE. 3aliuTa JpeBecuHbl. Pe3una ee
KOMIIOHEHTBI, CIIOCOOBI epepaboTKH B pe3MHOTEXHUYECKHE n3ienus. JlakokpacouHble MaTepHasbl:
BH/JIBI, COCTaB, CBOMCTBA, TEXHOJIOI'MSI HAHECCHUS.

2.9. Teopusi M NPAKTHKA TepMHYeCKOi 00padoTKH

[IpeBpaiienust npyu HarpeBe U OXJIaXIeHUH. JleCTBUTENbHASA M HACJIEACTBEHHAs BEJIMYMHA
3epHa. JlmarpamMma HM30T€PMUYECKOrO IIPEBPAILIECHUS ayCTEHUTa U ee 3HaueHud. IlepiuTHOe,
MapTEeHCUTHOE U IpoMexyTrouyHoe mnpespamieHus. Craimm u  uyryHsl. OCHOBHBIE BUJbI
TEPMOOOPAOOTKU:  OTXKHI,  HOpPMalM3alMs,  3aKajka.  [eXHOJOTHS  TEepMOOOPaOOTKH:
HarpeBaTelbHble YCTPOWCTBA, OXJIAXKIAIOIIUE CPEAbl, 3aKaJMBAEMOCTh, MPOKAJIMBAEMOCTb CTaJIH.
Hedexror 3akanku. Ortnmyck cramu. IloBepxHocTHast 3akanka. TepMooOpabOTKa JIermpoBaHHOU
CTaJIM U YyTYHOB.

2.10. OcHOBBI XUMHUKO-TePMHYECKOH 00padoTKH

Texnonornueckue ocHoBel XTO. IlemeHnrauus, a30THpOBaHHE, MAHUPOBAHUE,
i y3nOHHOE HACBIIICHHE MeTaulaMu. HasHaueHwe, TEXHOJOTHs, MPUMEPHl TNPUMEHEHHUS B
MAaIIMHOCTPOCHHH.
2.11. CBapouHble T€XHOJOTHHN U 000PYyI0BaAHHE

Teopus cBapku. Metamnyprudyeckue, XuMu4eckue, pusnueckue siBeHus pu cBapke. Busl
mBOB, Kiaccupukauus coenuHeHud.  Hanpsoxkenus.  Knaccuduxanust BUAOB — CBapKw.
OnexTpoayrosas cBapka. Teopus 3JIEKTpOAyrosas cBapkH. BonbpTammepHas XapakTepHCTHKa
anekTpoayroBoi cBapku. IlepeHoc weramna mnpu cBapke. [lomspHocth. OOopymoBanuwe u
MIPUCTIOCOOIEHNS AJISl 3JEKTPOIYroBoil cBapku. MCTOUHMKM TOKa JJIsl 3JIEKTPOJYyroBas CBAapKH,
XapaKTepUCTHKA HCTOUYHUKOB TOKA. DJEKTPOAbI, UX THUIBl U MapKH. DJIEKTPOKOHTATKHas CBapKa.
XonoaHast cBapka qaBieHueM. CBapka TpeHHeM. YIIbTpa3ByKoBas cBapka. /luddy3nonnas cBapka.
Caapka B3pbiBOM. ['a3oBas cBapka. Matepuansl 1s cBapku. OOopynoBaHUE U MPUCTOCOOTIEHHUS.
[Tpunuun pedictBus U paborta. CBapodHoe MIamMs M €ro XapaKTepUCTUKA. TeXHOJOTHs CBapKH.
l'azoBasg pe3ka. HammaBka HM3HOCOCTOMKMX MarepuanoB. [IpuMeHeHHMe HAlIaBOK IpH
BOCCTAHOBJICHUM M3HOIIEHHBIX JeTaneil. [lonsTie o cBapuBaeMocTH ctajieil. OcCOOEHHOCTH CBapKH
Yyr'yHa U [IBETHBIX METAJUIOB.

2.12. JIuteiinoe MPOU3BOACTBO

3HaueHusl JIMTEWHOTO NPOM3BOACTBA ISl MAIIMHOCTpOEHMs. TexHojormyeckas cxema
MOJIy4YEHHUsI OTJIMBKU B 3eMIISIHYIO opMy. MojenbHbIi KOMIUIEKT. @OPMOBOYHbBIE U CTEP)KHEBBIE
cmecu. Pyunas ¢opmoBka. JlutHukoBas cucrema. MamuHHast (opmoBka. JluteiiHble cBoiicTBa
METaJUIOB M CIUIaBOB. Temmeparypa IJIaBI€HUS U 3aJIMBKH, )KMJIKOTEKYy4eCTb, ycaaka. JIuTelHsie
Matepuaibl. CriocoObl IUIaBICHHUS METAJUIOB, IJIaBHJIbHBIE ycTpoicTBa. IlIMXTOBBIE Marepuaibl.
3anuBka Gopm. BeiOuBKa OTIUBOK, ouncTKa. JledeKTsl TuThs U crnocoObl KOHTpouid. Oco0eHHOCTH
TEXHOJIOTUM JIMThS W3 CTald M LBETHBIX MeTauioB. HempepsiBHOe mnuThe. OcobeHHOCTH
HEMPEPBIBHOTO JIUTh CIMTKOB, IPEUMYIIECTBA M HEIOCTaTKHA. beCcCIuTKOBas IPOKAaTKA.
I'panynupoBanue. TexHoJIOrMueckrue 0COOEHHOCTH U Ha3HAYCHHME APYIMX BHJIOB JIUTHS: JIUTHE B
KOKWJIb, JIUThE IO/ JaBJIEHUEM, JTUThE B 000JIOUKOBBIE (OPMBI, LIEHTPOOEKHOE JINTHE, JTUTHE IO
BBIIJIABJIAEMBIM MoOJEIAM. Jlpyrue BHUABI CIEUUAIBHOTO JUTHS: JUThE IO Ta3uDUIUPYEMbIM
MOJIEJISIM, JINThE MOTPYKEHUEM, JTUThE BaKyyMHBIM BcachiBaHHEM. OCOOEHHOCTH Ka)KI0ro crocooa.

2.13. TexHosorumn o0padoTkn MeTasJIoB AaBjaenneM (OM/I)



Teoperuueckne OCHOBBI O00pPaOOTKM MeTayUIOB AaBieHHeM. Ilmactuueckas aedopmarius.
Crpykrypuble u3meHeHus npu OMJI. OOpabarpiBaeMOCTb JaBJICHHEM. XOJOJHAs W Topsyas
obpaboTtka maBneHueM. Haxnen u pekpucraumsauusi. Harpes, HarpeBaTeibHBIE YCTpPOWCTBA.
Temneparypubie untepBaisl OMJI. Ilpokarka. Cxema, BUIbI, OOOpPYAOBAHHE, IPOIYKIIUSA,
coprament. CrenuanbHble BUIBI MpokaTku. CBoOOaHas koBKa. Ha3HaueHne W OCOOCHHOCTH.
O6opynoBanue, TexHonorus. lopsyas u XxonoaHas 1mTamnoBka. JlucroBas u oObemMHas
mramnoBka. BosouyeHue, mpeccoBaHue, dYekaHka. Ilpumenenue Ttexuonoruu OMJ] B
ABTOTPAKTOPOCTPOECHUU U PEMOHTHOM IPOU3BOJICTBE.

2.14. KunemaTn4yecKue M reoMeTpuYecKre MapaMeTpbl mpouecca pe3aHus

OCHOBHBIC MOHATHSA U ONPEACICHUS, IPUMEHSEMbIE Il OMHCAHUS MPOIECCOB 00pabOTKH
pezaHueM. OJIEMEHTBl pEeXUMa pE3aHus, TIEOMETPUYECKHE IIapaMeTpbl CpPE3aeMOro  Cjos.
I'eomeTpuueckue mnapamerpsl pe3ua. TpeOoBaHMs, NpeAbSBIIEMble K HHCTPYMEHTAJIbHBIM
MaTepuasiam.

2.15. ®u3nKo-XxuMHYeCKre OCHOBBI pe3aHus

[Tpoueccyl nedopMupoBaHHs W pa3pylICHUS MATEpUANOB MpPU pe3aHUuH. TersoBbie
IIPOLIECCHl U METO/bl OLICHKH TEMIEPaTyphbl B 30HE pe3aHus. TpeHue, U3HAIIMBaHUE U CTOMKOCTh
MHCTPYMEHTa IpPHU pE3aHUU. BiusHUE TEXHOJIOrMYecKuX Cpea Ha Ipolecc pe3aHus. BiusHue
reOMETPUUYECKUX MapaMeTpPOB PEXYILIEro HMHCTPyMEHTa M BUOpalui Ha NpOLECC pe3aHus U
KauyecTBO 00pabOTaHHO MOBEPXHOCTH.

2.16. Dnekrpodusnyeckue u ITeKTPOXUMHYECKUHE METOIbI
00pabdoTKHU MOBEPXHOCTE 3aroTOBOK

CymHoCcTh MpoueccoB; (GaxkTopbl, BAUSIOMUE HAa 3((EKTUBHOCTh 3JEKTPOPU3MUECKUX H
ANEKTPOXUMUYECKUX CITOCOO0B 00paboTKU. TeXHUKO-3KOHOMUYECKHE XapaKTEPUCTUKH MPOLIECCOB
3JIEKTPOUCKPOBOM, 3JIEKTPOUMITYJILCHOW, 3JIEKTPOKOHTAKTHOM, YIbTPa3BYKOBOM, CBETOIY4YEBOMH,
AHOJTHOMEXaHWYEeCKOM 00padoTok. (OOecreyeHUe TEXHUKH O€30MacHOCTH UM IKOJOTUYECKON
YHCTOThI TEXHOJIOTHYECKUX MPOLIECCOB.

Cnmcoxk pekoMeHayeMoil JTuTepaTypsbl

1. JTaxtun, FO. M. Matepuanosenenue [Tekcr]: yuae6. / FO. M. Jlaxtun, B. I1. JleontseBa. - M.:
Anpsiac, 2011. - 528 c. - ISBN 978-5-91872-012-7

2. [Tnomxkun, B. B. Marepuanosenenue [Tekct]: yue6. mocobue / B. B. Ilnomkun. - 2-e uzn.,
niepepad u gor. - M.: FOpaiir, 2013. - 463 c. - ISBN 978-5-9916-2480-0
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