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OBINME METOINYECKHUE YKA3AHUA

IIporpammoit  puciumuinael  OIL.03  Marepuanosenenue [IPEAYCMATPUBACTCS  U3YYCHHE
CTYJAEHTAMH OCHOB METAJUIYPrUU YEpHBIX U IIBETHBIX METAUIOB, IIUPOKO NPUMEHSIEMBIX B TEXHHUKE,
03HAaKOMJIEHHE CO CBOMCTBAaMH METAJIJIOB, CIVIABOB U HEMETAJUIMYECKUX KOHCTPYKLIMOHHBIX MaTEPUAJIOB,
U3y4EHUE OCHOBHBIX CIIOCOOOB Topsiueil M XOJOAHOM 00pabOTKM METaIoB B COOTBETCTBHM C
TpeOOBAHUAMH, TPEABABISEMBIMM K TEXHMKY II0 TEXHHYECKOMY OOCIY)KHUBAaHUIO U PEMOHTY
CEJIbCKOXO035IICTBEHHON U aBTOTPAKTOPHON TEXHUKH.

B pesynprare wu3y4yeHHMs JUCLUIUIMHBI CTYICHTBI JOJDKHBI HAYYUThCS IPAaBHIBHO H
CaMOCTOSITEJIbHO pELIaTh BOINPOCHl IO BBIOOPY KOHCTPYKIMOHHBIX MaTEpUaloB, HUHCTPYMEHTOB U
METOAOB 00pabOTKH JeTajieil MallvH, 3HaTh KOHCTPYKLMU METAJUIOPEXKYIIUX CTaHKOB M IpaBMIIa UX
HKCIUTyaTalldl, YTO HEOOXOAWMO JIsi PEHICHUs! MPOU3BOACTBEHHBIX 33Jau, CBA3AHHBIX C TEXHHUYECKUM
00CITy>)KUBAaHHEM U PEMOHTOM CEIIbCKOXO03SHCTBEHHOW U aBTOTPAKTOPHON TEXHHKH.

[Ipu nM3ydeHnH NMporpaMMHOTO Marepuaiga HeoOXOAMMO B MEPBYIO ouepeab oOpamarh BHUMaHHE
Ha HKOHOMHYECKH 3P (EeKTUBHbIE CIOCOOBI MPOM3BOJCTBA, OOPAOOTKM METAUIOB U HEMETAJUIMYECKHX
KOHCTPYKLIMOHHBIX, MaTEPHUAJIOB.

YcBoeHHEe AUCHUILIMHEL SBIISICTCS npennocmm(oﬁ AJI1 YCIICIMHOI'O U3YUYCHUA pAda CIICHUAIBHBIX
AUCHUIUINH U ITIOMOKET CTYACHTAM B UX HpaKTH‘IGCKOﬁ pa60Te Ha IMPpOU3BOJACTBC.

J1J1s1 MOJTHOTO M YCIIEITHOTO YCBOCHUS MaTepHalia MPeAyCMOTPEHBI CIIETYIONTUE BB 3aHATHI:

- CaMOCTOSITENIbHOE HU3y4eHHE Y4YeOHOro MaTepualla C HCIOIb30BAHUEM METOAMYECKHX
YKa3aHWUH, pEKOMEHJOBaHHOM JINTEPATYPBbI, C 0043aTEIbHBIM COCTABIIEHUEM KPaTKOT0 KOHCIIEKTA;

- BBIIIOJIHEHUE JIOMAIIHEW KOHTPOJIBHON paboOThI;
- BbINOJIHEHHUE Ja00PATOPHBIX U MPAKTHUUYECKUX padoT;

- npopaboTKa MaTepuaya MO OCHOBHBIM BOIPOCAM Kypca Ha IPYIIOBBIX 3aHATUAX B MEPUOJ
71a00paTOPHO-IK3aMEHAIMOHHON CECCUU.

I/IsyquI/Ie JAUCITUITIIMHBI «MaTepI/IaJ'IOBCI[eHI/Ie» PEKOMCHAYCTCS BECTH B CIICAYIOLICM ITOPAAKE:
- HOI[O6paTI> OCHOBHYIO U IIO BO3MO’KHOCTHU JOIOJIHUTCIIbHYIO JINTCPATYPY,

- BHUMATEJIbHO NPOYUTATH COACPKAHNE 3HAHUW U YMEHHM TE€MBI MIPOrPAMMBI U METOJIUYECKHE
yYKa3aHUs K HEW;

- M3Y4YMUTb MaTe€pHall COOTBETCTBYIOIIEH TEMbI IO PEKOMEHI0BaHHOMY Y4eOHUKY. [Ipu aTOM 114
JYYIIEro YCBOGHMsI MaTepualla peKOMEHJYeTCsl NMPOYNUTaTh COOTBETCTBYIOLIME pa3/eibl yueOHUKa JBa
pasa: nepBblif pa3 6erio, yToObl NOIYYHUTh OOIIee MpeAcTaBIeHne 00 U3yyaeMbIX BOIpocax, a BTOPOil pa3
Oosee TIATEIBHO, TOOMBAsICh MTOJHOTO MOHUMaHMs y4eOHOTO MaTepuana;

OTBETUTH Ha BOMPOCHI JIJIsi CAMOKOHTPOJIS;
- BBIMIOJIHUTH KOHTPOJILHYIO padoTy.

[Ipyn n3ydyeHHH AMCHUIUIMHBI PEKOMEHIYETCS BECTHM KpPAaTKUM KOHCIEKT. B KOHcIekTe ciemyer
3aMyChIBaTh OCHOBHBIE TIOJIOKEHUS HM3y4aeMOM TeMbl M BbIUEPUMBATH COOTBETCTBYIOIIME TIpaduKH,
cxeMbl U Ap. OCHOBHBIE OMpeziesieHus He00X0AUMO MOAUYEePKUBATh, POPMYIIbl 00BOAUTH paMKoid. OueHb
MOJIE3HO 3aliCH B KOHCIIEKTE COIPOBOXKAATh MpPUMEpPAMU M3 TMPAKTUKU PAOOThl Ha IPOU3BOICTBE.
KoHcnekT Hazo cocTaBisATh TaK, YTOOBI IO HEMY MOKHO ObUIO TOTOBUTHCS K SK3aMEHY, HE IIepeUUThIBAs



BHOBb BeCh MaTepuan no y4yeOHuky. CaMOKOHTPOJb IyT€M OTBETa Ha BOIPOCHI CJIENyeT MPOBOJIUTH
Iocyie Kaxaoi TeMbl. PeKoMeHyeTcss OTBEThI Ha BONPOCH! AJIi CAMOKOHTPOJI AaBaThb B MHCBMEHHOM
BUJIE, YTO 00JETYUT pabOTy MO BBIMOJIHEHUIO KOHTPOJIBHOM pabOThl M IOATOTOBKY K 3K3aMEHaM.

Bce Bompockl, ocraBmiuecss TOCIE CaMOCTOSTENIBHOTO W3YYCHHS HESICHBIMH, HE00XO0IUMO
BBISICHUTH y CIEIUAIKMCTOB WIH MPENoJiaBaTesiel yaeOHOTO 3aBe/ICHUSI BO BPEMsI OYHBIX KOHCYJIbTAIIHH
WIA TyTeM MUCHMEHHBIX 3alPOCOB, TOJBKO MOCJIE ATOTO MPHUCTYIHUTh K BBHIOJHEHHIO KOHTPOJIBHOU
paboTHI.

B pe3ynbrare u3zyuenust yueOHON AUCHUILIMHBI CTYACHT JOJIKEH
HMeThb NpeAcTABJIeHHE:

0 B3auMocCBs3W  yueOHo  mucrmmumeel  OIL03  MarepuanoBenenue ¢ JIpYrHMHU
o0menpopeCCHOHANBHBIMU  CTICIIUATHLHBIMU JUCIUTLTTHAMY,

0 MIPUKJIATHOM XapakTepe yueOHOH UCIUILINHBI B PAMKaX CIEIUATBHOCTH;

0 HOBEHUIITNX AOCTHXKCHUAX U IICPCIICKTHBAX PA3BUTHUA B o0nacTu MaTCpruaJIOBCACHUA,

BBIIIOJIHCHHEC na6opaToprlx H IIPAKTHYCCKHX pa60T;

npopa60TI<a MaTepHrajia 1m0 OCHOBHBIM BOIIPOCAM KYpCa Ha TPYHIIOBBIX 3aHATHAX B IICPUOJ
J'Ia60paTOpH0'SKSaMeHaHHOHHOﬁ ceCCuu.

N3yuenne nucuuiuiniel «MaTepuaioBeieHIue» peKOMEH IyeTCsl BECTU B CIIEAYIOILEM MOPSIKE:
- 1o100paTh OCHOBHYIO U IO BO3MOXKHOCTH JOIOJHUTENIBbHYIO JINTEPATYpY;

- BHUMATEJIbHO IPOYUTATh COAEPKAHWE 3HAHUU M YMEHUH TEMbI MPOTrPaMMbl U METOIUYECKHE
yKa3aHus K HEW;

- U3YYHTh MaTepHall COOTBETCTBYIOIIEH TEMBI TI0 PEKOMEHJIOBAaHHOMY yueOHHKY. [lpu aTom mms
JyYIIEro YCBOGHHUs MarepHuajga peKOMEHJYyeTcsl MPOYMTaTh COOTBETCTBYIOLIME pa3jieibl yueOHUKa J1Ba
pasa: nepBblif pa3 6erio, yToObl NOTYYHUTh OOIIee MpeAcTaBIeHne 00 U3yyaeMbIX BOIIpocax, a BTOPOil pa3
Oosee TIATENIBHO, TOOMBAsICh MOJIHOTO MOHUMAHUs y4eOHOr0 MaTepuana;

- OTBETUTH HA BOIPOCHI AJI CAMOKOHTPOJIS;
- BBIMOJHUTH KOHTPOJIBHYIO PaboTy.

[Ipn m3ydyeHUn IUCLUIUIMHBI PEKOMEHYETCS BECTH KPAaTKHM KOHCHEKT. B KoHcIekTe ciemyer
3aMMChIBaTh OCHOBHBIE IOJIOKEHUS HM3y4aeMOM TeMbl M BBIYEPUMBATH COOTBETCTBYIOIIME TIpaduKH,
cxeMbl U ap. OCHOBHBIE OIpeieNieHus HE00X0AUMO MOAYEPKUBATH, POPMYIIbl 00BOAUTH paMKkoi. OueHb
MIOJIE3HO 3alMCH B KOHCIIEKTE COIPOBOXKJIATh MpPUMEpPAMU M3 MPAKTUKU PAOOThl Ha IPOU3BOICTBE.
KoHcnekT Hazio cocTaBiIsATh Tak, YTOOBI IO HEMY MOXHO ObUIO TOTOBUTHCS K 9K3aMEHY, HE NepeUUThIBas
BHOBb BeChb Marepuana no yueOHHKY. CaMOKOHTPOJIb ITyTEM OTBETa Ha BOIPOCH CIEAyeT MPOBOAMUTH
Iocyie Kaxao0i TeMbl. PeKoMeHyeTcss OTBEThI Ha BONPOCH! AJIi CAMOKOHTPOJI AaBaThb B MHUCBMEHHOM
BUJIE, YTO 00JETYUT pabOTy MO BBHIMOJIHEHUIO KOHTPOJIBHOM paboThl U MOJATOTOBKY K 3K3aMEHaM.

Bce Bompochkl, ocTaBmimecs TOCI€ CaMOCTOSITEIBHOTO W3YyYEHHUS HESCHBIMHU, HEOOXO0IUMO
BBISICHUTH Y CHEIUAINCTOB WIN MpernojaBaTesied yueOHOTro 3aBeJIeHUSI BO BPeMs OYHBIX KOHCYJIbTAIUi
NN HYTGM IINCBMCHHBIX 3anp00013, TOJIBKO IIOCJIC DTOro HpI/ICTYHI/ITI) K BBIITIOJIHCHUIO KOHTpOJ’IBHOfI
paboTHI.

B PE3YIbTAaTC U3YUCHUA yqe6H0171 JUCHHUIIIMHBI CTYJCHT NOJIKCH.



HMETDb IMPEACTABJICHUE:

- 0 B3auMocBs3u yueOHoM guctmmmHbl  OI1.03  MartepuanoBenenue ¢ JIpyruMu
o0mmenpopecCHOHaTBbHBIMU U CHICIUATBHBIMU JUCHUTUINHAMHY;

- 0 IPUKJIAJJHOM XapakTepe yueOHOM TUCHUIUIMHBI B paMKax CIELHAIbHOCTH;

- 0 HOBEWIIMX JOCTHKEHUSX U MEPCIEKTUBAX Pa3BUTHS B 00JIaCTU MaTepUaIOBEICHMS;
3HATh:

- CTPOEHHE U CBOWCTBA MaTEPUAJIOB, METObI UX UCCIICIOBAHNUS;

- KJaccu(UKaLUI0 MaTepuajIoB, METAIJIOB U CILJIABOB;

- 00yacTu NpUMEHEHUs] MaTepUaJIOB;

- 4 METO/bI BO3/ICHCTBYS Ha CTPYKTYPY U CBOMCTBA MaTE€pUaJOB;

yMeTh:

- BbIOMpATh MaTepHaiIbl sl KOHCTPYKIMA MO X HA3HAUYEHUIO U YCIIOBHSIM KCILTyaTaIiH;
- IIPOBOJUTH UCCIENOBAHMS U UCIBITAHUS MATEPUATIOB;

- paboTaTh ¢ HOPMATUBHBIMH JOKYMEHTaMHU JIJIsl BEIOOpA MaTEpUANIOB C LIENBI0 OOecIeueHus
TpeOyeMbIX XapaKTEPUCTUK U3ICITHIA.
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YUYEBHOE 3A/IAHUE
BBenenue
CTyaeHT N0KEeH 3HATh:

- ocHOBHBIC 331aun yyeOHoi mucuuminabl OI1.03 MatepuanoBeneHre U ee pojib B OJATOTOBKE
CIELUATIMCTOB CEJIbCKOXO35MCTBEHHOIO IIPOU3BO/ICTBA;

- COACPIKAHUE U CBA3b C APYTMMH JUCHUIITIMHAMHA yqe6Horo I1aHa,

- KpaTKYyIO UCTOPUIO PAa3BUTUA HAYKH O MCTAJLIAX, CILJIaBaX, UX o6pa60TKe N HEMCTAIINIMYCCKUX
KOHCTPYKTUBHBIX MaTCpHaIOB,

- BUJBl METAVIOB, CIUIABOB U HEMETANIMYECKUX KOHCTPYKIIMOHHBIX MAaTEpHUasoB,
HCIOJIb3YEMBIX B MPOIIECCE MPOU3BOJCTBA, PEMOHTA TPAKTOPOB, aBTOMOOMIIEH, CENbCKOXO03sMCTBEHHBIX
MaIlIiH.

Jluteparypa: JI-1, c. 3; JI-2, c. 3...4; JI-3, c. 3...4.

MeTtoanyeckue yKasaHus

O3HaKOMBTECH C COACPIKAHUCM y‘Ie6H0ﬁ JUCHUITIIMHBI, I/ICTopHeﬁ pa3BuUTUA MCTAJUIYPIUH,
METaJJIOBEACHHUS U TEXHOJIOTHEH O6pa6OTKI/I KOHCTPYKIHHUOHHBIX MAaTCPUATIOB.

VsacHuTe, 4TO PpalUOHAIBHBIA BBHIOOP MAaTEpUAIOB U COBEPILIEHCTBOBAHUE TEXHOJOIMUYECKUX
IPOLIECCOB MX O0OpabOTKM 0O0ECHeunBarOT HAAEKHOCTh KOHCTPYKIMH, CHHXAIOT CEOECTOMMOCTh M
MOBBILIAIOT IPOU3BOAUTEIBLHOCTD TPYAA.

BaM Hy)XHO 3HaTh CTPYKTYpY U CBOICTBa METAJUIOB U WX CIUIABOB, U3 KOTOPBIX WM3TOTOBJIEHBI
JIeTalli MallliH, 4YTOObI BBIOPATh pallMOHAIbHBIN CIIOCOO BOCCTAHOBJICHUS JI€TalIel IIPU PEMOHTE.

Bomnpocel 11 caMOKOHTPOJIsA
1. Vkaxwute uenu u 3aaa4un yueOHoi nucrumunel OI1.03MarepuanoBenenue.
2. Kakue MeTanibl ¥ CIIaBbl OTHOCSTCS K YEPHBIM?.
3. Kaxkwue niBeTHbIe METAIIBI U CILIABBI UMEIOT MMPOMBIIIIIEHHOE 3HAYEHHUE?

4. YeM BBI3BAHO MHUPOKOC MPUMCHCHHE B COBpeMeHHOﬁ MPOMBINIJICHHOCTH CUHTCTHYCCKUX
MaTepuaioB?

Paznen 1. dusnko-xumMuueckre 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYpPhl MaTEPUAJIOB

1.1. CTpoeHne u CBOIICTBA MAaTEPHAJIOB
1.2. ®opMupoBaHue CTPYKTYPHI JUTHIX MAaTEPHATOB
1.3. ®opMupoBaHue CTPYKTYPHI Ae(pOPMHPOBAHHBIX
MeTaJVIOB H CIJIABOB

OO0yuaromuiicst T0JKEeH



UMeTh TNpejAcTaBjeHHe: 00 aUIOTPONMYECKHX MPEBpAllEHUSX B  TBEPAbIX  Telax,
aHU30TPOIHOCTH, O IIpolLeccax IUIABJIECHUS M KPUCTAJUIM3ALUMU, METOJAX HCCIEJOBaHUs CTPOEHUs
METAaJUIOB, 00 SBJICHUAX BO3BpATa U PEKPUCTAIIIN3AINH;

3HATb: KJIaCCI/I(bI/IKaI_II/IIO MCTAJJIOB, BHUJbI KPUCTAJUIMYCCKUX PCUHICTOK, XAPAKTCPHBIC CBOMCTBaA
MCTAJIOB W MCTOAbI HX HCHBITaHHﬁ; CYIIHOCTb IMPOUCCCOB KPUCTAUIM3allMKM MCTAJUIOB H CIIJIaBOB,
0COOEHHOCTH CTPOCHUA CIIMTKOB, 0COOEHHOCTH IIACTUYECKOU ,Z[e(i)OpMaI_II/II/I MOHO- U ITOJIMKPUCTAJIOB,

YMETb: ONpPENEesITh TBEPIOCTh METAIIJIOB U CILIABOB.
Jluteparypa: JI-1, c. 4...7; JI-2, c. 5...16.
MeToanyeckue ykazaHust

Bce cBoiicTBa MaTepuaaoB 3aBUCIT OT aTOMHO-KPUCTAJUTMUECKOTO CTpoeHUs. Bbibop MaTepuanos
JUIS JIeTalield TPaKTOpPOB, aBTOMOOWJIEH, CENbCKOXO3SHCTBEHHBIX MAIMH 3aBUCHT OT €r0 CBOWCTB U
YCIIOBUH paOOTHI ICTaIIH.

[IpaBWIbHO BBIOPAHHBIE MaTepHAbI U CHOCOOBI MX OOpPabOTKM OOECICUYMBAOT HAIC)KHOCTH H
JOJITOBEYHOCTH Pa0OTHI MAIlIMH, U YMEHBIIIEHHUE UX Ce0ECTOMMOCTH.

I/IsyquI/Ie BBIIICYKA3aHHBIX TCM HAYHUTEC C ATOMHO-KPHUCTAININYECKOI'0 CTPOCHHUA METAJIIIOB.

yHCHI/ITe, KaKu€ KPUCTAIUIMYCCKHEC PCIICTKU Hauboyiee 4acTo BCTPCHAIOTCA Cpcau MCTAJIOB,
CYIIHOCTh aJITIOTPOIINYCCKUX HpCBpaH_[CHI/Iﬁ B HHX. 3aTeMm pa36epHTe I[e(beKTLI KpUCTAJNINYCCKOTO
CTPOCHUA U MMPOUCCC KPUCTATITIM3AINU U3 JKUIAKOTI'O COCTOSIHUAA.

BI)I‘-IepTI/ITe B KOHCICKTC OCHOBHBIC THIBI KPUCTAUIMYCCKUX PCHICTOK YHUCTBIX MCTAJLIOB.
O3HaKOMbBTECH C ITOHATUSIMU HN30TPOIMHOCTHU, AHU3OTPOITHOCTHU.

PeannpHbIc Kpuctauyibl, B OTJIWYUC OT HACAIbHBIX, HMCIOT IIG(I)CKTI)I CTPOCHUA: TOYCYHEBIC,
HHHCﬁHBIC, IMOBCPXHOCTHELIC, 00BbEMHEIE.

PaCCManI/IBaH mponecc KpucTajuim3aluu METallIOB, HAUCPTUTEC B KOHCIICKT KPUBBIC OXJIAXKICHUSA
YUCTBIX MCTAJIZIOB U CIIJIaBOB. 3aHOMHI/ITe, 4TO mepexoa YHUCTOIro MCTAJUIa U3 KUAKOTO COCTOSHHSA B
TBEPAOC, B OTIIMIUC OT CIlJIaBa, IPOUCXOAUT TOJIBKO ITPpU MMOCTOSIHHOM TEMIICPATypC.

[Tpu 06paboTKe TOTO MM MHOTO CIUIaBa MMEET BaKHOE 3HAYCHHE UX (pU3HuecKkue, MeXaHu4ecKue,
XUMHUYECKUE U TEXHOJIOTHYECKUEe CBOMCTBA. [Ipu n3ydeHnn CBOMCTB METAIJIOB TIIATENLHO Pa30EpUTECh B
METOJIUKE UCTIBITAHUI Ha PACTSKEHHE, TBEPAOCTD, YIAPHYIO BA3KOCTh, YCTAIIOCTHOE Pa3pylIECHHUE.

Pazbepure, kakue mpeBpamieHUs TPOUCXOAIT B KPUCTALIMYECKONW pEIIETKE MPH YIPYyrol u
MJTACTUYECKOM eopMaliiy, B UeM pa3HUIIa MEeKIypeaTbHON TPOYHOCTHIO U TEOPETUUYECKOM.

YHpO‘IHeHI/IC MeTalllla HMEET OOJIBIIOoE MPAKTUYCCKOC 3HAYCHUC, TAaK KaK 3TO IMO3BOJIACT
YMCHBIIUTH PasMEpbl U MACCy JeTanen MalinH, Ja€T SKOHOMHUIO METaJljla.

Pa36CpI/ITC MponecCChl, MPOTCKAOIMKUC B HAKJIICIIAHHOM MCETAJJIC IIPpU €T0 HarpeBe, CYHIHOCTb
BO3BpaTa U pCKPUCTAJIIIU3aIHH.

Bomnpocsl 111 caMOKOHTPOJISA
Kakue kpucraminyeckue pemeTku Hanbosee 4acTo BCTPEYatoTCsl CPeAd METAIUIOB?
Kaxue nmerorcst 1eeKkTbl B aTOMHO-KPUCTAIIINYECKOM CTPOCHUH METaIOB?

[Toyemy cBolicTBa peaabHBIX METAJUIOB OTIMYAOTCS OT UI€aTbHBIX?



B dem CcymHOCTh aNIOTPONMYECKUX MPEBPAIIEHUN B MeTasiax?
Ilepeuncnure BUAbI MEXaHUUECKUX MUCIBITAHUN METAJIIOB.

B uem cymHocTh Hakiena, BO3BpaTa, peKpucTauin3anuu?

1.4. lmarpaMMBbl COCTOSIHHUS CIVIABOB

CryaeHT n0omKeH

HMeTh TMpeJcTaBJeHHe: 00 OCHOBAaX TEXHOJIOTMH TIPOW3BOJCTBA YYTryHAa, CTalM, IIBETHBIX
MeTaJuIoB (MeI1, ATFOMUHHUS, TUTAHA);

3HAThb. KJ'IaCCI/I(l)I/IKaHI/II-O CINIaBOB W OCHOBHBIC OIIPCACIICHUA, AUarpaMMbl COCTOSAHHUSA CILJIaBOB,
auarpaMmy COCTOSAHHUSA KEIC30-UEMCHTUT U €€ KPUTHUYCCKUEC TOYKHU.

Jluteparypa: JI-1, c. 14...21; JI-3, c. 35...50, c. 59...63.

MeToaunuyecKkue YKazaHusl

[Ipexae yeM MPUCTYIUTh K U3YYCHHUIO TEMbI, 03HAKOMBTECh C OCHOBAMH ITPOU3BOJICTBA YyT'yHA U
CTalu. YSCHHUTE, YTO, IO CPaBHEHHUIO C Yyr'YHaMH, CTallb OTIMYaeTcs 0oJiee BBICOKHUMH (PU3IUKO-
MEXaHUYECKHUMHU  CBOMCTBAMH:  TOBBIIICHHOH  MPOYHOCTHIO,  3HAYUTEIBHOW  IUIACTHYHOCTBIO,
CIOCOOHOCTBIO B IIMPOKHX IPEIEIax M3MEHATh CBONCTBA B 3aBUCHMOCTH OT XMMHYECKOTO COCTaBa W
BHJIa TEPMUYECKON 00pabOTKH.

Ona xopomo o0pabaTheIBaeTCsl JaBJICHUEM, pe3aHHeM U cBapuBaercs. CTaylb CONEPKUT MEHbIIE
yriaepona (10 2%), KpeMHUs1, MapraHia, cepsl U gpocdopa, 4em IyryH.

O3HAaKOMBTECh C OCHOBAaMH TEXHOJIOTMH TPOW3BOJICTBA IIBETHBIX METANIOB (MEIH, ATFOMHHHS,
TUTAHA).

Z[I/Ial“paMMH COCTOSAHUA IIOKAa3bIBAOT COCTOSAHUC CIlJIaBa HOAaHHBIX KOMIIOHCHTOB IIpH Tr000H
KOHIOCHTpAauu U Ipnu 000U TEMIICpATypE. Z[I/Ial“paMMLI CTPOAT IIPU MEAJICHHOM OXJIAXKJACHUU, ITIOOTOMY
CTPYKTYpPbI Ha JUarpaMmMe COOTBCTCTBYIOT PABHOBCCHOMY COCTOSAHHIO. HpI/I MMOCTPOCHUUN JUATPAMMBI I1O
OCH a6cuncc OTKJIIAAbIBAIOT KOHICHTPAIIUIO 3JICMCHTOB (B npoueHTax), N3 KOTOPBIX COCTOUT CIlJIaB, a 110
OCH OPpAHHAT - TCMIICPATYPBI, IIPU KOTOPLIX MPOUCXOAAT IMPEBPAILICHUA B CILJIaBE.

[TocTpoiite W wW3yyuTe AUMArpaMMy COCTOSIHHS CIUIaBa, KOMIIOHEHTBI KOTOPOTO B TBEPIOM
COCTOSIHMH HE PACTBOPSAIOTCS APYT B Apyre (CBUHEI - CyphMa), IPEXK]Ie BCETO, YETKO YSICHUTE, UTO COOOM
MIPEACTABIISET IBTETHKA.

Jlanee  u3yuuTe  OuarpaMMy — COCTOSIHUS ~ CIUIaBOB,  OOJIaAlOLIMX  HEOTrpaHUYEHHOM
PacTBOPUMOCTBIO, KaK B KHUJAKOM, TaK U B TBEPJIOM COCTOSHUH (MEb - HUKEJh) U 00pa3yIOT OJIHOPOIHbIE
TBepAble pacTBOphl. KpucTtaimuyeckue pemeTku KOMIOHEHTOB MOJy4YaloTCsl OJMHAKOBOIO THIA.
VscHHUTe, Kakue BELIECTBAa HA3BIBAIOTCS TBEPABIMU PAcCTBOPAMM, M KAKUE BUIBI TBEPJBIX PACTBOPOB
MOTYT OBITh B CIIaBaXx.

[Tonapnstoiee OONBIIMHCTBO CIIAaBOB OOJIAAl0T OTPAaHHMUYEHHOM PacTBOPUMOCTHIO B TBEPIOM
COCTOSIHMM, TPEJEN PacTBOPHUMOCTH YMEHbBIIAETCS C YMEHBIIEHHEM TeMIepaTypbl (CIUIaBbl CBHHEIl -
0JIOBO, M€JIb - cepeOdpo) U mpezesa pacTBOPUMOCTH U3 TBEPJOTO PACTBOPA HAYMHAET BBIIEIATHCS BTOPAs
¢aza u npu KOMHATHOW TeMIepaType CIUIaBbI MOIYYaroTCs IBYX(pa3HbIMHU.



[Tporecchl KpUCTAIUTM3AMKA U3 TBEPIOTO COCTOSHHSI MPOUCXOAAT MO TEM K€ 3aKOHAM, 4TO U3
KHUJKOTO, TO €CTh IyTeM 3apOKJIEHUS [EHTPOB KPUCTAUIM3AINHA U TIOCIEIYIOMIET0 UX POCTa, MO3TOMY
1Tt 00pa3oBaHust BTOPOH (pa3bl OXJIaXKIEHUE TOJDKHO OBITh MEJJICHHBIM.

VY criaBoB, Y KOTOPBIX €CTh MPEBPALIEHUS B TBEPJOM COCTOSIHHH, MOXXHO MEHSTH CTPYKTYpY, a
3HAYUT, U CBOMCTBA ITyTEM HATPEBa U OXJIAXKICHUS C PA3IMIHON CKOPOCTHIO, TO €CTh MyTEM TePMUIECKON
00paboTKH.

W3yvast cucreMy cmiiaBoB, oOpa3ymoIIMX YCTOMYMBOE XMMHUYECKOE COEIWHEHUE (MarHuil -
KalblIUi, MapraHel] - KPEeMHHi), 3allOMHUTE, YTO AMArpaMMbl XapaKTepU3YIOT CIUIaBbl, B KOTOPBIX
KOMITOHEHTBl HEOTPAaHMYEHHO PACTBOPUMBI B JKHMJIKOM COCTOSIHHMM, COBEPIICHHO HEpPACTBOPUMBI B
TBEPJIOM U MPHU 3aTBEPACBaHUU 00pPa3YIOT XUMUUYECKUE COCAMHEHUSI.

IIpuctynmaiite K W3y4EHMIO JuarpaMMbl JKelIe30-LeMEHTHUT. [IoBTOpuTE amuioTponuyYecKue
IIPEBPALLCHUS JKEIE3a.

PazGepute Bce mpeBpamieHus, MPOTEKAIOUINE B JKEIE30yIIIEPOJUCTHIX CIJIaBaxX MPU MEJIEHHOM
OXJIKJCHUH, U TIONYYAIOLIUECs IPU 3TOM CTPYKTYPbI, 0OCOOEHHO MPEBPAIICHHS B TBEPABIX COCTOSHUSIX.

B xoncmnekre MpEKAC BCCI'O BBIUCPTUTEC AHUAIPAMMYy KCEJIIC30-LIEMCHTUT, YKAKUTC CTPYKTYPHI BO
BCECX O6J'IaCT${X, pa36epHTe " 3allMIIUTEC, 4YEM XapPaKTCPHBI BCC KPUTHYCCKHUEC TOYKH U JIMHUKU JHUAI'PAMMBI,
HUX TEMIICpAaTyphbl U COACPIKAHUC YTIICPOAa.

3anoMHUTE pa3HUILy MEXK/Y IBTEKTUKOM U ABTEKTOMUJIOM: U TO U JAPYroe - MeJKas MEeXaHudecKas
CMECh, HO JBTEKTHKA - MPOAYKT KPUCTAUIM3AIMK M3 JKUIKOTO pPacTBOpa, a JBTEKTOUJ - MPOIYKT
BTOPUYHOM KpHUCTAJUIM3AL[MM, OH 0Opa3zyeTcs IMpHu pacnajae TBepaoro pacrtBopa. Ocoboe BHUMaHME
oOparuTe Ha KPUTUYECKHE TOYKH, B KOTOPBIX IPOUCXOJUT BTOpPUYHAS KpHUCTAUTM3AIMSg, W Ha
MOJIYYaIOIIUECS CTPYKTYPHI.

BOHpOCH IJIs1 CAMOKOHTPOJIA
1. Yro Ha3pIBaeTCs CINIABOM? HepeqncnI/ITe THIIBI CIIJIaBOB.

2. Yem XapaKTCPCH sBTeKTHUecKuil ciuraB? Kakoli cIltaB Ha3bIBacTCS O9BTCKTHUYCCKHUM, O0- U
3a9BTECKTUYCCKUM?

3. Kaxkwue npeBpalieHus MPOUCXOIAT B CIUIABAX JKeIe30-IIeMEeHTHUT 1o JimausIM GS u ES?
4. Tlpwu xakoii TeMriepaType MpoUCXOIUT oOpa3zoBaHue nepauTa?

5. Kaxkoe npaktuyeckoe 3Ha4YeHHE UMEET AUarpaMma xKejie30-eMEHTUT?

1.5. Tepmuueckast 1 XUMHUKO-TEpMHUUEcKasi 00paboTKa METAJIOB U CILIAaBOB

CryaeHT nomkeH

UMETh TIPEJCTABICHUE: O TMEPCHeKTHBAaX pPAa3BUTUS TEPMUYECKOW M XHUMHKO-TEPMHYECKON
00paboTKH MaTepuasioB, BO3MOXKHBIX JE(PEKTaX MAaTEpPHAIOB IPH TEPMHUYECKOH U XMMHUKO-TEPMHUYECKOM
00paboTKe MaTepHuaoB;

3HATb: OCHOBHBIC BHUJIbI 1 TEXHOJIOTUYCCKUEC ITPOLIECCHI TepMquCKOﬁ u

XUMHKO-TEPMHUECKON 00pabOTKHM MaTepHalioB, BIMSHHE TEPMUYECKOW U XHUMHUKO-TEPMUYECKOM
00paboOTKM Ha CTPYKTYpPY M CBOMCTBA CIUTABOB, OCHOBHOE OOOPYAOBaHHUE ISl TEPMHUECKOW U XMMHUKO-
TEPMHUYECKON 00padOTKH;



yMETh: OOOCHOBAaTh BBIOPAHHBIH PEXKUM TEPMHUUECKOW OOpaOOTKH, MPOBOAUTH TEPMHUYECKYIO
00paboTKy CIUIaBOB.

Jluteparypa: JI-!, c. 38...52; JI-2, c. 60...74; JI-3, c. 93... 119.
Meroauudeckue ykazaHus

MexaHnUYecKre U TEXHOJOTUYECKUE CBOWMCTBA CIUTABOB MOXKHO YIYUYIIUTH ITyTEM TEPMUUYECKOU H
XUMHUKO-TEPMUYECKON 00pabOTKOM.

TepMI/I‘IeCKaH o6pa60TKa - HIOpOLECChI, CBA3aHHBLIC C HArp€BOM H OXJIAXACHHUEM, BbI3BIBAIOIINE
HU3MCHCHUC BHYTPCHHEIO CTPOCHHUA CIIJIaBa MW COOTBETCTBYIOIIEC HU3MCHCHUEC MCEXAHHYCCKUX,
'TIOMOJIOTHYECKUX U JAPYrux CBUHCTB.

[IpaBuIbHOE PUMEHEHUE TEPMHUYECKOW 00pabOTKM CTald B MpPOIEcCe M3TOTOBJICHUS U PEMOHTA
JeTaneil TpaKTopoB, aBTOMOOWIICH, CEIbCKOXO03SUCTBEHHBIX MAIIMH TO3BOJHUT MOBBICUTh MEXaHUYECKHE
CBOMCTBA M TEM CEMb IM Y M CIIMYUTH CPOK CIYKObI, CHU3UTH ate., COKPATUTh PAacX0] METaJLIa.

M3yyeHne BONPOCOB TEPMHUUYECKOH 0OpabOTKM pPEKOMEHAYETCSl IMPOBOAUTH B CIEAYIOIICH
[0CJIe10BATENbHOCTH:

1.  VSCHHTH, YTO TPOIIECCHI TEPMUUYECKOW OOpPabOTKH CTaaM M Yyr'yHa OCHOBaHBI Ha SIBICHUH
BTOPUYHOW KPUCTAJUTM3AIIUH T10 JIMHKUAM JHarpamMMmsl xkeneso-nieMeHtut GS, SE, u PSK.

2. Hay‘II/ITBCH IO auarpaMme KeEJIC30-UCMCHTUT OIIPCACIIATh 3HAUCHUA KPUTHUUCCKUX TOYCK IIPHU
Harp€BaHuu U OXJIAXKACHHUU IJI PA3JIMYHBIX IO COACPIKAHUIO YITICpOda CTajeH.

3. M3yuwure 3Tamsl pacnana U CTPYKTYpbl, IOJy4aeMble MPU Pa3IMUHBIX CKOPOCTSIX OXJIAXKIECHUS
ayCTEHUTA.

4. Paccmotpute QakTophl, 0oOecIeYMBAIONINEC KAa4eCTBEHHOE IPOBEICHUE TEPMHYCCKON
0o0paboTku. K HUM OTHOCATCA: CKOPOCTh M TeMIIepaTypa HarpeBa U OXJIAXACHUS, MMPOJIOJIKUTEILHOCTD
BBIJIEPIKKHU.

[Tpu HEOOXOAUMOI CKOPOCTH OXJIAXKECHHUS TTOJOUPAIOT OXJIAKIAIOIIYIO CPEy.

B 3aBucumoctu ot TEMIICPATYPBI HArpe€Ba U CKOPOCTHU OXJIAXKACHUA PA3JINYAIOT CICAYIOINE BHUIbI
TepMquCKOﬁ O6pa6OTKI/I2 OTXKUT', HOpMAJIN3aIUI0, 3aKaJIKy U OTITYCK.

N3yunTe 1enp U CYIIHOCTh KaXJOTO BHJA TEPMHUYECKON O0OpabOTKH, €ro TEXHOJIOTHIO B
3aBUCUMOCTH OT XMMHYECKOTO CIUIaBa, a TAKXKe - KaKyl CTPYKTYpY U CBOMCTBa MPUOOpETAET CIUIaB B
pe3yibTaTe MPOBEICHUS KaXI0r0 BUIa TEPMUUYECKONH 00pabOTKU. ITO OTMEUYalTE B KOHCIIEKTE.

[Ipu u3yyeHun npoueccoB XUMHUKO-TEPMUYECKON 00pabOTKH 00paTUTE BHUMAaHKE HA TEMIIEPATYpPy
nporiecca, XMMUYeCKU cocTaB (MIPOLEHTHOE COIepP)KaHUe YIiiepoia) M Ha HEOOXOJUMOCTh TEPMHUUYECKOM
00pabOTKHU 0 MITH TTOCIIE TOTO MM MHOTO BUJA XMMUKO-TepMifueckoi 00pabOoTKH.

3aHOMHI/ITC, 4TO TBEPAOCTH IMOBCPXHOCTHOTO CJIOA IMOCJIC HEMCHTAMU IIOJIYYACTCA TOJIBKO IIPU
HOCJ'IC,Z[yIOH_[Cﬁ 3aKaJIKC, CCPALICBUHA IIPU 3TOM OCTACTCA BHSKOﬁ, TaK KakK CTaJIM ¢ MaJIbIM COJACPKaAHUCM
yriepoaa MpakTUICCK HE BOCIIPUHUMAIOT 3aKaJIKy.

HyxHo umets npencrasienue o 1udy3noHHON MeTauIU3allui XPOMOM, aTlOMUHUEM U IPYTHUMHU
JJIEeMEHTaMH, MOHMMAaTh NPUHLUNHUAIbHOE OTJIMYHEe AU(P(GY3UOHHOTO HACHIIIEHUS TOBEPXHOCTH
METaJUIAMM OT T'aJIbBa-. HUYECKUX IMOKPBITUI, HA3HAYEHUE KaKO0r0 METO/IA.

Bomnpocsl 111 caMOKOHTPOJIA



1. Kakue mnomyuaroTcss NpoAyKThl pacnaja ayCTeHHUTa B 3aBUCHMMOCTH OT CKOPOCTH €ro
oxnaxaeHus? OxapakTepu3ynTe ux.

2. Kaxkas 3aKkajika Ha3bIBaeTCs MOJHOM, a KaKash HEIOIHOM ?

OT 4ero 3aBUCHT BBEIOODP OXJIAXKIAIOIICH CPEJIbl IPH 3aKaIKe?

R

[Touemy juist TOAPBTEKTOUIHOM CTaJIM BCETIa TPOU3BOIAT MOJHYIO 3aKaIKy?

5. B yem cymHOCTb lIeMEHTau?

6. B yem 10CTOMHCTBA M HEJOCTATKU a30TUPOBAHMS, B KAKHX CIy4asiX €ro MPUMEHSIOT?
Pa3znes 2. MaTepuaJibl, IpUMeHsieMble B MAIIMHO- U TPUOOPOCTPOEHNH

2.1. KoHCTPpYKIIMOHHBbIE MaTepHUAJIbI

CTyaeHT N0MKEeH 3HATh:

- o0mue TpeOoBaHUs, IPEIBSIBISEMbIC K KOHCTPYKIIMOHHBIM MaTeprajam;

KJIaCCU(UKALIMIO KOHCTPYKLIMOHHBIX MaT€pUAJIOB;

TEXHUYECKHUE XapaKTEPUCTUKH KOHCTPYKIIMOHHBIX MAaT€pUaOB;

- MCTOABI ITIOBBINICHUA KOHCTPYKTHBHOﬁ IMPOYHOCTH;,

MapKHUpPOBKY, obnacThb IMPUMCHCHUA,

- MPUHIIMITBI BBIOOpA MaTepUaloB Ji KOHKPETHBIX ycioBuil pabotsl. Jluteparypa: JI-1, c.
27...32; JI-2, c. 50...53.

MeToauuecKkue YKazaHusl

KagecTBO cranm, BO MHOTOM, 3aBHCHUT OT CIIOCO0a BBITUIaBKU. Paz0bepure, MapKHUpPOBKY CTalld IO
I'OCT 380-88 u I'OCT 1050-74. BpinumiuTe, B KOHCIEKT HECKOJIBKO MapOK KOHCTPYKIMOHHOM cTaiu
OOBIKHOBEHHOTO KAauecTBa, Ka4eCTBEHHOW M BBICOKOKAUECTBEHHOW W YKaXHTE MX COCTaB M 00JaCTh
MPUMEHEHHUS.

HY)KHO 3HATb BJIUAHUC YIJICPOJaa U OCHOBHBIX HpHMeCeﬁ Ha CBOMCTBa cTaiu. B KOHCTPYKIIMOHHBIX
CTAlIIX COACPIKAHUC YTIICPpOAda HE MPCBLIIIACT 0,65%, TaK KaK IIpH OoJIbIIIEM COACPpIKaHUU YTIICPOda
ACTAJIN CTAHOBATCA XPYIIKUMHU.

3anomMHUTE, 4TO BpeAHoe BiusHUE (pochopa mposBisercs npu paboTe CTalbHBIX JAeTallel, cepbl
e 3aTPyIHSAET Topsiuyto 00paboTKy J1aBJIE€HUEM.

Kax mpaBuno, cramu, comepxamue g0 0,25% yriaepomga, MOABEPrarOT I[EMEHTAIUU C
MOCNEAYIOIEH 3aKalkol M HU3KUM OTHyckoM. WX Tak W Ha3pIBalOT - LieMeHTupyemble. OHHU
UCIOJIb3YIOTCS JIsl JieTanei, paboTamuX ¢ yJapHBIMU HAarpy3KamMH W TOJBEPraroluXcsl UCTUPAHUIO.
Heranu u3 cranei, cogepxxamue 0,35...0,5% yrnepona, moxseprarormuecs: ASUCTBUIO OOIBIINX HATPY30K,
IIOJIBEPIaloT YJIyUIIEHHUIO, TO €CTh 3aKajJKe U BBICOKOMY oTnycKy. Ha3siBaroTcst oHm yiydmaemsie. Ecnu
TakHMe JeTaJId TAaK)K€ MOJBEPIraroTCsl UCTUPAHUIO, TO JEJIAETCsl MOBEPXHOCTHO YIPOUHEHHUE (Yallle BCETO
TOKaMH BBICOKOH "acToThl)- Ctuiu, cogepxaiue 0,55...0,65% yraepoaa, uayt oObIYHO HA U3TOTOBICHHUE
peccop u npyxuH. VX moaBepraroT 3akajike M CpeJHEMY OTITYCKY.

Tax kak cBOMCTBA CTaNIM 3aBUCAT OT UX BHYTPEHHETO CTPOCHHUS, TO HEOOXOJUMO YSICHUTH BIHMSHHE
JIETUPYIOLINX 3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA CTAJICH.



[Ipn HeOONBIIOM COAEpKAHUU JIETUPYIOUIMX 3J1eMEeHTOB (2..5%) Bce mpeumylecTBa CTalu
MIPOSIBIISIIOTCS TOJILKO TIOCTIE 3aKATKH.

IIpu OonpumioM conepxaHuu Jerupytromux 3ieMeHToB (10... 15%) cramm ympounsitorces
tacTHuecko aedopmarmeii (Hakiernom). JlernpoBaHHBIE CTaqu MO CPAaBHEHHIO C YTJIIEPOIUCTHIMH
OTIMYAIOTCS 0o0Jiee BHICOKMMHU (DHU3MKO-MEXaHHMUECKUMH CBOMCTBaMU. KOHCTpYKIIMOHHAs JIeTHpOBaHHAs
CTajb NPUMEHSETCA U1 HW3TOTOBJIEHHS OTBETCTBEHHBIX JeTalell TpPakTOpoB, aBTOMOOWIEH U
CeJIbCKOXO035ICTBEHHBIX MaIlIMH.

HpI/IMeHeHI/Ie JICTUPOBAHHBIX crane PE3KO yIaydlliacT MEXaHUYCCKUC CBOMCTBaA HSHGHHﬁ,
CHOCO6CTByeT OKOHOMHH ME€TaJlIa, yIIpoIacT IPOCKTUPOBAHUC.

Heo0xomuMo 3HaTh KiIacCU(UKAIMIO JIETUPOBAHHBIX CTAJC 1O pPa3IUYHBIM TPHU3HAKaM, HUX
MapKHpOBKY, YMETh INPAaBWJIBHO ONPEIEIUTh II0 MapKe CTald €€ XUMHUYECKHM COCTaB U IPUMEpPHOE
Ha3Ha4YeHHE. BpIIUIIUTE B KOHCHEKT HECKOJBKO MApOK YIVIEPOAUCTBIX KOHCTPYKIMOHHBIX H
JIETUPOBAHHBIX CTaJeH, pacmudpyiTe UX COCTaB, YKaXHUTE Ha3HAUCHHE.

Bomnpocsl 11si CAMOKOHTPOJIS
1. Kak Bnusier yriepoa Ha CBOMcCTBa cTaneii?

2. Kaxkas pasHHlla B CBOMCTBaxX npru OAUWHAKOBOM COACPKAaHHUU YIJICpOda MECKAY CTaJIbIO
OOBLIKHOBEHHOI'O Ka4dy€CTBa, Ka4yeCTBEHHOM M BHICOKOKAYE€CTBECHHOM?

3. Kak BAusIOT JIerupyromye 31€MEHThl Ha KPUTHYECKYIO0 CKOPOCTh 3aKaJKHU?

4. Kak BnusieT JerupoBaHHe CTAIM Ha pa3MepPbl U Maccy JeTajlell MallliH U 000py10BaHU?
5. Kak ynpounsitores cranu tuna O 8X18H1 OT?

2.2. MarepuaJibl ¢ 0cOOBIMHM TEXHOJIOTHYECKHUMH CBOMCTBAaMU

CTyneHT AOKEH 3HATh:

KOJMYECTBEHHBIE, KAYEeCTBEHHBIE XaPaKTEPUCTUKU 00pabaThIBAEMOCTH PE3aHUEM;
- KJIaccu(UKaIHIo cTajel ¢ ynydiieHHOW 00pabaThIBaeMOCThIO PE3aHUEM;

- CBOWCTBA, XapaKTEPU3YIOIIHNE TEXHOJIOTMYECKYIO TIIIACTUYHOCTD;

- (axTopsl, BIUSIOUINE Ha CBAPHUBAEMOCTH;

- JKEJEe30yIJIEPOJIUCTHIE CIUIABBI C BBICOKUMHU JIMTEHHBIMH CBOMCTBAMU;

- CBOMCTBA U KHaCCI/I(i)I/IKaIII/IIO MCJU U MCJIHBIX CIIJIAaBOB; YME€Tb:

- BBIOMpPATh MaTepHUAIIbl IO UX TEXHOJIOTHYECKUM XapakTtepuctukaM. Jluteparypa: JI-2, c. 53,
56...58.

MeToauyeckue yKa3aHus
Xopo1o 00padaThIBalOTCs pe3aHHeM IUIaCTHYHBIE MaTepHUaIbl.

bonpmie Bcero BaMsSeT Ha IJIACTUYHOCTh CTalHd yriepon. prHHOSepHHCTBIﬁ Marepuagl MCHEC
IJI1aCTUYCH, YEM MCHKOSCpHHCTLIﬁ.

I/I3y'-II/ITe MaJIoOyrjIepoOJUuCThIC W ABTOMATHBIC CTaliM, IJId KOTOPBIX XapaKTCpPHa IMOHMKCHHAA
IJIaCTUHYHOCTD, O6paTI/ITe BHHUMAaHHE Ha 001aCTh MMPUMCHCHUS.



CrocoOHOCTh pa3NMYHBIX METAJUIOB U CIUIABOB CBapHUBAThCS HEOJAMHAKOBA M 3aBUCUT OT HX
(¢U3NYEeCKUX CBOMCTB, XMMHMYECKOI'O COCTaBa M BbIOpaHHOTO cmocoba cBapku. Jlns obOecnedeHus
XOpOIIeH CBapUBAEMOCTH METAJUIBI TOJKHBI 00J1a1aTh OOJIBIION TETIONPOBOAHOCTHIO, MAJION yCaJKON U
UMeTh HEOOJBIIONW KOd(pGUIMEHT iuHeiiHoro pacumpeHus. C TOBBILICHHEM B CIUIABE COJACPIKaHUS
yriepoja (cBoiiie 0,3%) cBapUBa€MOCTh yXYAILIAETCA.

Baxuenmumun CBOﬁCTBaMH, IO KOTOPBIM CyAAT O HPUI'OAHOCTH CILIaBa IJISA JIMTCHHBIX ueﬂeﬁ,
ABJICTCA dKUAKOTEKYUYCCTh, BEJIMYMHA YCaJAKH 3aCThIBaHW, CKIIOHHOCTD K JIMKBallUH.

Cranp uMmeeT XyJuine JIUTeHHbIEe CBOMCTBA MO CPABHEHHUIO C YyTYHOM. MUKPOCTPYKTypa 4yryHa
COCTOMT W3 CTaJbHOH OCHOBBI M BKIIOYeHUH rpadura. CBOHCTBa YyryHa 3aBHCIT OT CBOMCTB
METAJJTNYECKON OCHOBBI M XapaKTepa BKIIOYCHHH rpaduTa, To €CTh OT ero (OpPMbI U KOJTHYECTBA.

VsACcHUTE MEXaHWYECKHE CBOWCTBA, CTPYKTYpPhI, MApKHUPOBKY, OOJACTh MPUMEHEHHUS CEporo,
BBICOKOITPOYHOTO, KOBKOr0 uyryHa. CBOICTBa 4yryHa MOKHO YJYYIIUTH JIETUPOBAHHEM, BBOJS B €r0
COCTaB XpOM, KPEMHUH, aTFOMUHUIN, HUKEJb, ME/Ib.

Vsacuure o01acTh NMPUMEHEHHMsI M3HOCOCTOMKMX, JKAPOCTOMKHX, >KapOINpPOUYHBIX, KOPPO3HOHHO-
CTOMKHUX YYyT'YHOB.

HSy‘lI/ITe CII0COOBI MOJIYUYCHHUA MEIU U €€ CIIIABOB - JIATYHHU, 6pOH3H; Hux CBOﬁCTBa, MapKHUpPOBKY U
0011aCcThb IIPpUMCHCHUA.

Bomnpocsl 111 CaMOKOHTPOJISA

Kakue ocHOBHbBIE IPUMECH BXOJAT B COCTaB YIVIEPOJUCTBIX CTAICH?

Kaxas crans Ha3zpiBaeTcs apToMatHoi? Ha3oBuTe 001acTh ee mpuMEHEHUsI.
Pacumdpyiite mapku gy rynoB CU12, KY-35-10. YkaxuTe 0061acTh UX TPUMEHEHHUS.

Kakas ¢opma rpadura obecrieunBaeT Hanboee BBICOKHE MEXaHUYECKUE CBOMCTBA UyTryHa?

A A o

Kakwue crinaBe! Ha3bpIBatOTCS JaTYHAMU?

6. Kak mMapkupyroTcs 1aTyHU U OpOH3bI?

2.3. U3HO0COCTOMHKHE MaTepHAJIbI

CTyZneHT NOKEH 3HATh!

KJIacCU(UKALIMIO BUJIOB U3HAIIMBAHUS MaTEPHUAJIOB;

- MaTepuaibl, YCTOWYUBbIE K aOpa3WBHOMY H3HAIIMBAHHIO, CBOICTBA, KJIacCHU(PHUKAIUIO,
MapKUpPOBKY, 00J1aCTh NPUMEHEHNUS;

- MaTepHualibl, yCTOWYHMBBIE K YCTAJIOCTHOMY BHy U3HAIINBAHUS;

- aHTU(PUKUUOHHBIE MaTepHallbl, UX KJIACCHU(UKAINIO, CBOHCTBA, NPUMEHEHUE;
- ' IpUHUMIBI TO00pa U3HOCOCTOMKHUX MaTEpUaoB JJIs JIeTalei Me-

XaHU3MOB MamuH. * Jlureparypa: JI-2, c. 80... 81.

MeToauyeckue yKa3aHus

21.]'[5{ HU3TOTOBJICHUA )1eTa.ne171 MalIinuH, pa60Ta}0me B YCIOBUAX TPCHUA, TPUMCHAIOT CIICHUAIBHBIC
N3HOCOCTOMKHE CTANIH - ITAapUKOITIOAIIHUITHUKOBBIC, T‘pa(l)I/ITI/IBI/IpOBaHHBIe, BBICOKOMApPTaHIIOBUCTEIC.



O3HaKOMBTECh C XHUMHUYECKHM COCTaBOM OJTHUX CTajeid, MapKUpPOBKOW, TEpMOOOpPaOOTKOM,
00JIaCThIO MPUMEHEHUSI.

Hapsiny ¢ moammmnHuKaMu KadeHUs B MEXaHM3Max MAIlMH IIUPOKO MPUMEHSIOT MOAUIMITHUKA
CKONIbKEHUs. JIIsi yMEHBIIEHUSI M3HOCA COMPSATAEMBIX MOBEPXHOCTEH MPUMEHSIOT aHTU()PHUKIIMOHHBIE
MaTepuaibl, o0Nanaromme HU3KUM KO3((GHUIMEHTOM TpPEHHUs, BBICOKOW KOPPO3HOHHOCTOHKO-CTBIO,
JIOCTaTOYHOM MPOYHOCTHIO, BBICOKOW TETIONPOBOTHOCTBIO.

AHTU(GPUKIMOHHBIE CBOMCTBA MaTepHalioB OOYCIIOBJIEHBI UX CTPYKTYPOH, KOTOpas COCTOUT HX
MSTKOM IJIaCTHYHOM OCHOBBI M BKJIIOYEHUN TBEpAbIX yacTull. [lpu BpamieHnud B HOJUIMITHUKAX Bal
OMMPAETCs Ha 3TU TBEP/Ibl€ YACTUIIbI, @ MATKAsi OCHOBA BKJIA/IIIIA TTOBEPXHOCTHU IPU COMPUKOCHOBEHHUH C
BaJIOM M3HAILIMBAETCS, B PE3yJbTaTe 4ero odpa3yercsi ceTh MUKPOKAHAJIOB, B KOTOPBIX YAEPKUBAETCS
cmaska. [Ipu 3ToM H3HOC Bajla yMEHbBINAETCS, TO €CTh CHIKACTCA KO PHUIUEHT TPEHUSI.

N3yunte Meraninyeckue, HEMETAJUTMUECKUe aHTU(PHUKIMOHHBIE MaTepuaibl Ha OCHOBE
JPEBECUHBI, PE3UHBI, (DTOPOTIIACTOBBIX TKAHEH, UX CBOMCTBA, MPUMEHEHHE.

Beimmuninurte B KOHCHEKT MapKu aHTI/I(i)pI/IKI_[I/IOHHBIX MaTepuaJIioB € YKa3aHUCM obnactH
IIPpUMCHCHUA.

Bomnpocel 11si CAMOKOHTPOJIS

1. B ueM 3akiarodaeTcst 0COOEHHOCTD HIAPUKOIOIIIMITHUKOBBIX CTaJIeH?

2. KakoB cocTaB rpaduTH3MpOBAaHHBIX CTaJECH?

3. B dem 3akiroyaeTcsi OCOOCHHOCTh BBICOKO MapraHuoBuctou ctanu ['13J1?
4. CpaBHuTe cBOlicTBa 0a0UTOB M OPOH3 KaK aHTU(PUKIIMOHHBIX MaTEPHAJIOB.

5. Tlepeuncnure IErupyOUIHe JIEMEHTH AaHTU()PUKIIMOHHBIX YyTYHOB.

2.4. MarepuaJbl ¢ BBICOKMMH YIIPYTHMHU CBOHCTBAMHM

CTyaeHT nomkeH

3HaTh:

~  MaTepHuajbl C BBICOKUMM YNPYIMMU CBOMCTBAMH, WX KJIACCH(UKAIMIO, COCTaB, OCOOEHHOCTH
TepMuYeckoit 00paboTku, cBoiicTBa. Jluteparypa: JI-2, c. 80.

MeToauuecKkue YKazaHnusl

PGCCOpHO-Hp}I)KI/IHHble cTajin JOJIXKHBI 06J'IaI[aTB BBICOKHMMMH npeaciiaMun YHIpyrocTu,
BBIHOCIIMBOCTBIO, BA3KOCTBIO, IINTACTUYHOCTBIO.

Bricokue ynpyrue cBoiicTBa obecnieunBaroTcs coaepxkanueM yriaepoaa 0,5...0,7% u cTpykTypoit
TPOOCTHUT IOCJIE 3aKaJIKU U oTirycka npu temneparype 400...500°C.

Breinummre B KOHCIIEKT MapKu CTaJ€i JUIsl U3TOTOBIEHUS MPYKUH KJIAallaHOB JABUIATElEH, peccop
aBTOMOOWJIEH, TPaKTOPOB, MapKHU CTajlell A MpY>KUH, pabOTaloLMX MpPU BHICOKOHM TeMmIeparype B
KOPPO3UOHHOU CpeJie.

Bomnpocsl 111 caMOKOHTPOJISA
1. Pacmmdpyiite mapky cramun 68HXBKTIO. [lns gero ona mpumensieTcsi?

2. Pacmmdpyiite mapky cranu 70C3A. Iyt uero oHa mpuMeHseTcs?



2.5. MaTepuaJbl ¢ MaJ10#i IJIOTHOCTHIO

CTyaeHT 10KEeH 3HaTh:

- CIUIaBBI HA OCHOBE AIFOMUHMS, UX CBOWCTBA, KIacCU(DHUKAINIO, MAPKUPOBKY, IPUMEHCHHCE;
- CIUIaBbI HA OCHOBE MarHus, MX CBOMCTBA, KIacCU(UKAIINIO, MAPKUPOBKY, IPUMEHECHHE.
Jluteparypa: JI-2, c. 100... 104.

MeToanuyeckue yKazaHust

3 Ka4yecTBe KOHCTPYKI[MOHHBIX MaTEpUAlIOB HIMPOKO MPUMEHSIOT CIUIaBbl HA OCHOBE QJFOMHHUS,
KOTOpBIE TI0 CIIOCO0Y MOJYYEHHUS 3arOTOBOK M3JCIHN MOAPA3ACAoT Ha AeGOopMHUpyeMbIe U JIUTCHHBIE.
JlebopMmupyemble CIUIaBbl Pa3[CsSiOT Ha CIUIaBbl YIPOYHSEMbIE U HEYNPOUYHSIEMBIC TEPMHUYECKON
00paboTKOIA.

Haubonpiiee pacrnpocTpaHeHHE TMOJYYWIM —YHOPOUYHSEMBbIE CIUIABBI  JIIO-patoMUHBL.  OHH
Mapkupyrorcst OykBoii J1, mocie KoTopoi cTouT mudpa, 0003Havaomas yCIOBHbIH HOMEp CIIIaBa.

Jluteitnple craBbl (cHIyMUHBI) 0OO03Ha4aroT OykBamu AJl m 1udpoil, ykasplBaromei HOMeEp
CILJIaBa.

B mMammHOCTpOEHUN B OCHOBHOM NPUMEHSIIOT CIIaBbl Maraus ¢ Al, Mm, Zn, obnanarone Manoi
IIOTHOCTEIO.

Jluteiinble MarHueBble CIUIaBbl 0oOo3HauatoT OykBamu MJI, a nmedopmupyembie - MA. Hudps
o6o3HavaroT ycnoBHbIi Homep o 'OCT 14957-76.

I[JI?I MAriveBbIX CIUIAaBOB XapaKTCPHbI HHU3Kasgd IMPOYHOCTb W INIACTHYHOCTH, IIO3TOMY OHH
MPUMCHATIOTCA JIA MaJIOHArpy>KCHHBIX ﬂeTaﬂeﬁ.

Bomnpocsl 111 caMOKOHTPOJISA

1. Kakumu cBoiicTBamu 00J1a4ar0T aTlOMUHUEBEIE CIiIaBbl TUTIAa AMpy 1 AMp?
2. Kaxkoit Tepmudeckoii 00paboTKe MOABEPraloT ATFOMUHUEBBIE CILIABHI?

3. Kakwue criaBbl Ha3pIBalOT cunymMuHaMu? HazoBuTe 06acTh X NpUMEHEHUS.
4. Kaxumu cBoiicTBamMu o0aamaet crias MJI 10?

2.6. MaTepuaJibl ¢ BBICOKOH yAeIbHON NPOYHOCTHIO

CTyaeHT 10KEeH 3HATh:

- CTPYKTYpPY U CBOMCTBA TUTAHOBBIX CIJIABOB, UX MAaPKUPOBKY;

- OCOOEHHOCTH TEepMHUYECKOW 00pabOTKM TUTAHOBBIX CIIJIaBOB; CTPYKTYpy U CBOMHCTBa
OCpUIIITUEBBIX CIIJIABOB.

Jluteparypa: JI-2, c. 104... 105.
MeToauyeckue yKa3aHus

O TUTAaHOBBIX CIJIaBaX TOBOPST: JIETKHE, KaK allOMMHUN, U MpPOYHbIE, KaK CTajlb. THUTaHOBBIE
CIUIaBbI NMPUMEPHO B 2,5 pas3a mpouHee AopantoMuHusA. [Io mMpoYyHOCTH M ’KapONpPOYHOCTH THUTAHOBBIE
CIUIaBbI OJIM3KH K CTaJH, IO3TOMY 3aMEHa HEpKaBelolllel CTaJld TUTAHOBBIMH CILJIaBaMU J1aeT O0JIbIIOM
BBIMTPBIII B Macce KOHCTpyKuuu. lllupoko mnpumeHsieTcs B CaMOJIETOCTPOEHUU, PaKETOCTPOEHUHU.



CmaBel TUTaHa 0003HavaroTcs OykBamu BT, mociie KoTopbIX cTaBsAT ycinoBHBIA HoMep cmuiaBa o ['OCT
19807-74.

Bonpocs! 111 cCaMOKOHTPOJIA

1. Pacumdpyiite mapky criasa BT-67

2. Ilepeuncnute OCHOBHBIE CBOICTBAa OEPHIUIMEBBIX U TUTAHOBBIX CIIJIABOB.

2.7. MaTepuaJibl, yCTOHYHMBbIE K BO31eHCTBUIO TeMIIEPATYPbI U padoyeil cpeabl

CTyaeHT TOKEH 3HATh:

0COOEHHOCTH IIpOoHECCOB KOPPO3HHU,

- OCHOBHEIE CIIOCOOBI 3allIUThI ,Z[eTaJ'IGfI MalllMH " KOHCprKI_II/Iﬁ OT KOPPO3HH,

OCOOCHHOCTH XHMHYECKOTO COCTaBa W CBOWCTB KOPPO3MOHHO-CTOMKUX MaTEpHUAJIOB;
- TIOHATHUS ¥ KPUTECPHH KAPOCTOUKOCTHU U JKAPOIMPOYHOCTH MATEPUATIOB.

Jluteparypa: JI-2, c. 88...93.

MeTtoauyeckue yKa3aHusi

Brigenure BuIBI KOppO3uH B 3aBUCHUMOCTH OT I[CﬁCTBPIH KOPPO3HUOHHBIX CPEACTB, CYHIHOCTbH
MMpOoHECCOB IJICKTPOXUMHUYCCKOTI'O, XUMHUYCCKOI'0O PA3PYyHICHU MCTAJIJIOB, MCTOAbI 60pL6BI C KOppOBHCﬁ.

BaxHo 3HaTh 1 YMCTh HUCIIOJIB30BATh HA IIPAKTUKE METOAbL 60pb6bl C Kopposneﬁ, YMETh 5KOHOMHO
pacxoa0BaTb JOPOru€ MaTrCpualibl aHTUKOPPO3HOHHBIX HOKpBITHﬁ.

VscHuTe, 4TO 0COOBIMM XMMHUYECKMMHU CBONCTBAMM OOJIaJAlOT HEP)KaBEIOIIME, XKAPOCTOMKHUE U
KapOIPOUHbIE CTAIH.

Hep:xaseromue craay IpOTUBOCTOAT JIEKTPOXUMUYECKON KOPPO3HH.

XKapocroiikue craaBbl CIOCOOHBI CONPOTUBIATHCS OKHCIEHHIO M OO0pa30BaHMIO OKAJIUHBI MpPU
BbIcOKUX Temmneparypax (700... 1250°C).

XKaponpouHsle cTaqu CcHocoOHBI MPOTUBOCTOSTH MEXAHHYECKUM Harpy3kaM IpH BBICOKHX
temneparypax (400.. .850°C).

Bonpocel 11 cCaMOKOHTPOJIA

]..  HasoBure Mapku HepKaBEIOIIMUX CTAJIEH.

2. HasoBuTte Mapku >KapoNpOUHBIX U KaPOCTOMKUX CTaJIEH.

3. UYro Takoe koppo3us?

4. Yewm oTiHMyaeTcsi XUMUYECKasi KOPPO3Hs OT IEKTPOXUMUUECKON?
2.8. Hemeraunimyecknue MaTepHuaJIbl

CTyZeHT NOKEH HMeTh NpeAcTaABJICHHE:

- 0 Pa3HOBMJHOCTSIX HEMETAJUIMUECKUX MATEpUAIIOB;

- 0 CBOMCTBAaxX HEMETAJUIMUECKUX MATEpUAJIOB;

- 0 NIEPCIIEKTUBAX X MPUMEHECHHNA B TEXHUKE, 3HATD:



- OCHOBHBIC BHUJABI H CBOMCTBAa HEMETAIINYECKUX MaTc€pralioB, INIPHUMCHACMEBEIX B
MPOMBIIIJICHHOCTH.

Jluteparypa: JI-2, c. 117... 124.
MeToauueckue yka3aHust

HpI/IMeHeHI/Ie I1acTMacc MO3BOJIICT COKOHOMHUTL 3HAUYUTCIIBHOC KOJMYCCTBO YCPHBIX U LBCTHBIX
MCTAaJJIOB, AE€PEBA, CTCKJIA U APYTHUX JOPOTOCTOANIUX MaTCpHUaAIOB.

B HCKOTOPBIX ClIydadX INIaCTMacCChl IIPEBOCXOOAT METAJIBI IO HMX IIPOYHOCTH. N3 Hux
HU3TrOTOBJIAIOT 6eCI_HYMHBIe MECTCPpHU, IMMOAIMMNITHUKHU, TOPMO3HBIC JICHTBI U MHOXKCCTBO APYTIHUX ,I[GTaJ'ICfI.

N3ydyenune marepuasnia TeMbl HAaYHUTE C OCHOBHBIX (PU3UKO-MEXaHHYECKHUX CBOMCTB ILIacTMAacC.
HyxHo 3HaTh, Kakue TIUIACTMACCHhl HA3bIBAIOTCA TEPMOIUIACTUYHBIMH, TEPMOPEAKTUBHBIMU U
TePMOCTaAOMIIbHBIMH.

Pazbepute kiaccupukanuo miactMace mo cocraBy. OOpaTuTe BHUMaHUE HA POJ HAOJTHUTEICH,
TaK KaK OHH B TIEPBYIO O4EPEelb ONPEICIISIOT CBOWCTBA IIACTMACC.

TexXHOIOru0 U3TrOTOBIICHUS PE3UHOTCXHHUYCCKUX I/I3,I[6J'II/II71 CJICAYCT HAUMHATh C U3YUYCHHUA COCTaBa
PE3HUHEI. OcHoOBHOE CBhIPbC IJIA IMOJYUCHUS PE3UHBI - HaTypaJ'ILHLIﬁ A CUHTETHYECKUM Kay4yKH, KOTOPBIC
MMOJIY4ar0oT CUHTC30M OPraHUYCCKUX BCIICCTB.

HyxHO nMeTh mpezacTaBiieHne O mpoiiecce MOdyYeHHUs] PE3UHOBBIX U3/AENIUN, KOTOPBII COCTOUT U3
MIPUTOTOBIICHHS CHIPOM PE3UHBI, M3TOTOBJICHUE TONY(HaOPUKATOB M3 CHIPOM PE3UHBI, BYIKAHU3AIHUUA U
OTIEJIKU U3JAEIUN.

BrisicHuTe, Kakue KOMIIOHEHTBI BXOJIST B COCTAB ChIPOM PE3UHBI, UX HA3HAYCHUE W BIMUSHHUE HA
CBOWCTBA PE3MHOBBIX U3/CIUN.

B 3aBucuMocTH OT cojepkaHMsl cepbl NOJy4yaeTcs MsArKas WIM TBepJas pe3uHa. Pe3nHoBbIe
U3JeNns, KOTOPBIM HY)KHA BBICOKAas MPOYHOCTh (LIUIAHTHM, PE3WHOBBIE pPYKaBa, IOKPBIIIKH,
TpPaHCHOPTEpHBIE JIEHTHl M T.I.) apMUPYIOT, TO €CTh B PE3MHOBYIO CMECh BBOJAAT YINPOUYHSIOIIUI
MaTepHal (CTaJIbHYIO MPOBOJIOKY, KAIPOHOBYIO MJIH XJIOMYATOOYMa)KHYIO TKaHb H Jp.).

HpI/I HN3YUCHUHN CTCKOJ B IICPBYHO OYCPCIb onpeﬂenﬂﬁTe HnX COCTaB, TaK .KakK CBOMCTBa CTEKOI B
OCHOBHOM 3aBHCAT OT UX COCTaBa.

OCHOBHBIE HEJIOCTATKH CTEKOJ - XPYIKOCTh W HEBBICOKAS TEPMHUYECKAs CTOMKOCTh - MOTYT OBITh
YaCTUYHO KOMIICHCHUPOBAHBI 3aKAJIKON 1 TEPMOXHUMHUYECKON 00pabOTKOM.

[Ipumensiss 3akanky B CHEIUAIBHBIX JKUAKOCTAX U XHMHUYECKYI0 OOpabOTKYy HOBEPXHOCTH,
MOJTy4aroT CTEKJIA, IPOYHOCTh KOTOPBIX B 15 pa3 BblIllle MPOYHOCTH OOBIYHBIX CTEKOIL.,

OcHOBHBIE ~ HENOCTAaTKM  CTEKOJ B  3HAYUTEIIBHOM  MeEpe  IPEOJIOJIEHBl B HOBBIX
CTEKJIOKPUCTAIIIMYECKUX MaTepuaiax - CUTauIax. X mosydaroT 1o TakoM K€ TEXHOJIOTHHM KakK CTEKJIO,
MyTeM IUIaBJICHUS CTEKJISTHHOM MIMXTHI CHEIMAIbHOIO COCTaBa ¢ J0OaBKaMH BEILECTB, CIIOCOOCTBYIOIINX
MOJIYYEHHUIO KpUCTaJUTHUecKoil (a3bl. PacmnaB oxyiaxaaoT A0 MIACTHYECKOTO COCTOSHUSA U (DOPMUPYIOT
W3JIeIHS, TIOCJI€ YETO MTPOU3BOIUTCS CUTAILTHA3AIHS (KPUCTAILTHA3AIHS).

[IpyHIMNMaTBPHOE OTJIMYME CHUTAJUIOB OT CTEKOJ B TOM, YTO CTEKJa aMop(Hble BeliecTBa, a
CUTAJUIBl MMEIOT KpUCTAIMYecKylo (a3y. CBoHCTBa CTEKOJI OMpenessieTcsl COCTaBOM, a CBOMCTBa
CUTAJIJIOB - KOJTMYECTBOM KPUCTAITNYECKOM (ha3bl.



Cutamnel  007agalOT BBICOKOW MEXAHHMYECKOW TMPOYHOCTBHIO, TBEPAOCTh BBINIE, YeM Y
BBICOKOYTJIEPOAMCTOM cTaimu, TepMuueckoi cToikocTho (500...900°C), XUMHUYECKON YCTOHYMBOCTBIO.

W3 cutamioB MOXKHO J1eiaTh MOIIIMITHAKH, paboTaromniue 6e3 cMa3ku npu temmeparype 1o 540°C,
JIETaJIM IBUraTelIed BHYTPEHHET0 Cropanus (IOPIIHU, AETAIU BBIXJIONA), )KAPOCTOMKHUE MOKPBITUS U T.1.

W3yunte (U3HKO-MEXaHMUYECKHE CBOMCTBA M CTPOCHUE JPEBECHHBI. BbIABUTE OCHOBHBIC
IIPEUMYLIECTBA JPEBECHBIX MAaTEPHAJIOB, COBPEMEHHBIE CIIOCOOB! MOBBIIIEHHUSI CTOMKOCTH JAPEBECHHBI OT
BO3rOpaHusl, THUEHUs, OOpbObI C HACEKOMBIMHU.

PaccmoTpuTe BOmpoOChl NMPUMEHEHHUS JPEBECHBIX MATEPHAIIOB B MAIIMHOCTPOSHHUU U CEIIbCKOM
XO03SMCTBE.

Bonpocs! 1J1s1 caMOKOHTPOJISt

J.  Kakue nmiiactMaccel Ha3bIBalOTCS TEPMOIUIACTUYHBIMU, TEPMOPEAKTUBHBIMU ?
2. Kaxk kmaccupummpyroTcs IiacTMacchi?

3. Ilepeuncnure 00ImMe CBOMCTBA IIaCTMACC.

4. VYxkaxure JOCTOMHCTBA MJIACTMACC KaK KOHCTPYKIIMOHHBIX MaTEpUANIOB.

5. Hepe‘lI/ICHI/ITC OCHOBHBIC TCPMOPCAKTHUBHBLIC ITOJIMMCPBI, KOTOPBIC HAXOJAT Hauboee HIHUPOKOC
INPUMCHCHHEC B ITPOMBIINIJICHHOCTH.

6. B uem 3akimrouaercs CylHOCTh Mpoliecca ByJIKaHU3aLUU?

7. llepeunciauTe OCHOBHBIE CBOMCTBA PE3UHOBBIX U3JIEIUN.

8. Tlepeuucnure OCHOBHBIE CBOMCTBA CTEKO.

9. Kakue maTepualibl Ha3bIBAIOTCS CUTAIIIAaMU ?

Paznen 3. Marepuansl ¢ 0coObIMH (PU3MYECKUMH CBOMCTBAMH

3.1. MarepuaJibl ¢ 0cO0bIMM MATHUTHBIMH CBOMCTBAMH

CTyaeHT 101KEeH 3HaTh:

- KJaccu(UKaLUIO MaTepHaIOB IO MarHUTHBIM XapaKTEPUCTUKAM U CBOMCTBaM;

- I(J'IaCCI/Iq)I/IKaI_II/IIO, XapaKTCPUCTUKHU, OCHOBHBIC Tpe6OBaHI/I${ U MAapKHUPOBKY MArHUTO-TBECPABIX
MaTCpHaJIOB;

- TPHUHIUIBI TOAOOpa MaTEpUAIOB C MArHUTHBIMU cBoicTBaMu. Jluteparypa: JI-2, c. 94.
MeTtoanyeckue yKasaHus

W3yunTe o0mue cBeeHUs] O MarHUTHBIX CBOMCTBaX marepuanoB. Cienyer UMeTh B BHY, YTO B
KayecTBE MAarHUTHBIX MaTEpUANOB TEXHUYECKOE 3HAUeHHE HMeeT (EeppOMArHUTHHIE BEIIECTBA H
(beppuMarHuTHBIE XUMUYECKHe 3MeMeHThl (pepputsl). [Ipn HamarHuuMBaHUM (PEeppOMArHUTHBIX MaTe-
puanoB HaOJIIOAAIOTCS M3MEHEHUS WX JIMHEHHBIX pa3mepoB. M3 Tpex OCHOBHBIX (heppOMarHUTHBIX
anemenToB (Fi, Ni, C0) HanbonpIIMM H3MEHEHUEM JIMHEWHBIX Pa3MepOB 00J1aJaeT HUKEIb.

Paz6eputech ¢ knaccudukaeid MarHUTHBIX MaTepHaIoB U 00JIACTHIO UX IPUMEHEHHUS.
Bomnpocsl 111 caMOKOHTPOJIsSA

1. Kakue MarHuTHbIE MaTc€pHrualibl OTHOCATCA K MarHUTOMSITKHUM? F)]e OHH I/ICHOJ'II)?:YIOTCﬂ?



2. JlaiiTe XapakT€pUCTUKY MAarHUTOTBEP/IbIM MaTepHaIaMm.
3.2. MaTtepuaJbl ¢ 0cO0bIMHU TEIVIOBBIMU CBOMCTBAMU
CTyaeHT 10KEeH 3HaTh:

- kiIaccupUKalUi, MApKUPOBKY W CBOHCTBA MAaTEpHUAJIOB C 3aJlaHHBIM KOA(PPUITUECHTOM
JUHEHHOTO PacIIUPEHHUs, C 33JaHHBIM TeMIIePaTyPHBIM KOAPUITUEHTOM MOYIIS YIIPYTOCTH.

Jluteparypa: JI-3, c. 437...439.
MeTtoauueckue yKazaHus

CmiaBaMu ¢ 3aJaHHBIM TeMIlepaTypHbIM Kod(ddunmentom nuHerHoro pactuperus (TKJIP)
HA3BIBAIOTCS CIUIABbI, COXPAHAIONINE B MHTEpPBaje, TEMIEPATyp MPAKTUUECKH MMOCTOSHHBIM CBOM 00BEM.
K HuM oTHOCsATCS ciuiaBbl Ha ocHOBe Fe - Ni, uMerolre ayCTeKUTHYIO CTPYKTYpY. YSCHUTE 00J1acTh
IIPUMEHEHHUs CILUIAaBOB ¢ MUHMMAJIBHBIM, HU3KUM U cpenaum TKIIP.

Bormnpocs! Ajst caMOKOHTpPOJIS

1. T'nme ucnonb3yroTcs cruiaBbl ¢ 3agaHHbIM TKJIP?

2. Pacumudpyiite cruiaB 29HK.

3. IlpuBeauTte MapkKy cIijlaBa TUIIA «MHBAp».

4. T'ne ucmonb3yl0TCs HNUHBAPHBIE CIUIABBI?

3.3. MaTepuaJbl ¢ 0cO0bIMH IJIEKTPUYECKMMHU CBOICTBAMU
CTyaeHT N0KEH 3HATh:

- KIaccu(MKALMIO0 MAaTEPHAJIOB MO UX AJIEKTPOIIPOBOIHOCTH;

- BJIMAHNUEC TCXHOJOTMYCCKUX U SKCILTyaTallHOHHBIX ITapaMETPOB Ha CBOICTBa IMPOBOAHUKOBBIX U
IMMOJIYITPOBOAHUKOBBIX MATCPUAJIOB,

- METaJUIbl U CIUIaBbl BEICOKON IPOBOAMMOCTH;

- CILIaBBI C IOBBILIEHHBIM JJIEKTPUYECKUM COIIPOTUBIICHUEM;

- CBOICTBa IMAJIEKTPUKOB, X Kiaccudukanuto. Jlureparypa: JI-3, c. 440...462.
MeToauyeckue yKa3aHus

N3yuure 3JIEKTpUYECKHE CBOWCTBA INPOBOAHUKOBBIX U IOJYIIPOBOJHUKOBBIX MAaTEpPHANIOB, UX
CTpOEHHE, METO/IbI ITOTY4EeHHUS], JETUPOBAHNE, METOIbI ITOJIydeHus p -11 nepexo1os.

O3HaKOMbTECH C Ha3HAUYEHUEM U Kiaccu(uKae JUiIeKTpUIeCKUX MaTepraoB.

Bomnpocsl 1y cCaMOKOHTPOJISA

1. Knaccudukarus npoBoJHUKOBBIX MaTepHaNIOB.

2. Kakue napaMeTpsl XapaKTEpU3yIOT CBOMCTBA IPOBOAHUKOBBIX MAaTEPHAIIOB?

3. Uro oTHOCHUTCS K MaTrepHrajgaM BbICOKON MPOBOIUMOCTH?

4. Kaxkue BuIbI OJIYIIPOBOJHUKOBBIX MaTEPUAIOB IPUMEHSIOTCS B aBTOTPAKTOPOCTPOCHUH?

Pasnen 4. UnctpymeHrtansHble cranu 4.1. Marepuansl Uil peXylUX M H3MEPUTEIBHBIX
MHCTPYMEHTOB



CTyeHT NOJKEH 3HATH:

- OCHOBHBIE CBOMCTBA, KOTOPBIMH JOJKCH 00J1a1aTh MaTepUal IJsl PeXKYIUX HUHCTPYMEHTOB;
- ycnoBUA pabOThI HHCTPYMEHTOB;

- KJIaccu(UKAIMIO HHCTPYMEHTAIBHBIX CTaJeH, MAPKH, COCTAB;

- CIICYMKHBIC TUEPJIbIC CIIIaBbl U oOnact. [[] mpuMeHeHUS;

- CBCPXTBEPABIC MATCPHUAJIBI U OILIACTh UM IIPUMCHCHMUS,

MIPUHITKIIA TTOAO0pa MaTeprajIeH I P.SXKYIIUX U U3MEPUTEIBHBIX HHCTPYMEHTOB.
Juteparypa: JI-1, c. 33; JI-2, c. 82. ..84; JI-3, c. 86. ..88.
Meroaudeckue ykazaHUs

| Cranu mnpuMeHseMble Ui W3TOTOBJICHHS HHETPYMEHTOB, JOJDKHBI 00J1aJaTh MOBBIIICHHON
TBEPAOETHIO.  IPOYHOCTBIO,  H3HOCOCTOWKHKTBIO,  TEIIO-CTOMKOC-TBIp,  3akajuBaeMocTbio |l
IIPOKAIHBAEMOCTBIO.

TBepmoctp sBisieTe™ BakHeHImMM (¢dakTopoM Ui W UP e1e; TEeHHsS pPEXYIMX CBOWCTB
MHETPYMEHTAJIILHOTO MaTepuaa.

Z[J'I* pﬁ)KynH_[ HHCTPYMCHTOB IMPUMCHSIOTCA CTaJI, UMCIOIINC Hanbojee BBICOKYHO YBCpAOCTH U
TCHHOCTOﬁKOCTB, AJIL UBMEPUTCIIbHBIX MHCTPYMCHTOB - BBICOKYHO PI3HOCOCTOI>1KOCTB,

VYrnepoaHcme  UHCTPYMEHTAJIbHbIE CTAMd  OTJIMYAKOTCS  HEBBICOKMMHU  TEIIFOCTEHKOCTBIO
(11..r220°C) ,, IPOKIIUBAEMOCTHIO, CTOMMOCTBIO K 00pa30BaHUIO 3aKAJOYHBIX TPEIIUH U KOPOOJICHHUIO.
OHU IPUMEHSIOTCS JUIsl PYYHBIX WJIM CTAHOYHBIX HHCTPYMEHTOB; Pa0OTAIOIINX C HEBBICOKOW CKOPO-CTHIO
pe3aHusl.

JlerupoBaHHbIE HHCTPYMEHTAJBHBIE CTAlU [0 CPaBHEHUIO C YTJIEPO'II-CUIMH, OTIMYAIOTCS
OonblIel M3HOCOCTOMKOCTBIO, MPOKAJ HBAaEMOCTbIO M MEHbIIEH YYBCTBUTEIBHOCTBIO K IIE€PETPEBY.
BeInuimure B KOHCIIEKT MapKy YIJIIEPOAUCTBIX U JISTUPOBAHHBIX HHETPYMEHTAIIBHBIX CTAJICH.

IIpu m3yueHUH- OBICTPOPEKYIIUX CTalel, .IMpexae BCEero, BUIMIHTE B KOHCHEKT HUX MapKH H
coctaB. Hy)XHO 3HaTh, 4TO OBICTPOPEXKYIINE CTATH MapKUPYIOT IO OCHOBHOMY JIETUPYIOILEMY 3JIEMEHTY
- Bosib(pamy. Hampumep, a mapke P!8 nundpa mokaseiBaet ero npoHeHTHIE coaepxanue.-Haueprure if
KOHCHEKT rpaduK TepMUUeCcKOi 00pabOTKU OBICTPOPEXYILEH CTall U pa30epuTe OTIENIbHBIE Olepaluu
nporecca.

OOpaTuTe BHUMaHHE, YTO MPHU OTIYCKE B 3TUX CTAISIX B NMPOTHUBOIOJIOKHOCTH APYTUM CTaJSIM
IIPOUCXOJUT HE CHUKEHHME TBEPAOCTH, a €€ NOBbIlIIeHHe. Eciu MmpaBUIbHO MPOBECTH TEPMHUYECKYIO
00paboTKy, TO BO BpeMsi pabOThI TBEPIOCTh HHCTPYMEHTA HaunHaeT najaath Boie 600°C.

HOpOH.IKOBOfI MeTaJ'IJ'IprHefI nIn MeTaHHOKepaMHKOﬁ HAa3bIBAKOT NPOUCCC U3TOTOBJICHUA 563 (510505
IMyTEM IMPECCOBAHUSA UX U3 ITOPOLIKOB MCTAJJIOB U HEMCTAJIJIOB € MMOCIICAYIOIIINUM CIICKAHUCM.

OpnHako, MeTan JIOKEpaMu YeCKHe TBEpAble CIUIaBbl OO0JIAZal0T MOBBIIMIEHHOW XPYNKOCTHIO U
NeUIUTHOCTRI0O B BHUJAY HajiuMuuMsg B HHUX BoJib(ppama, TUTaHa U KoOaidbTa. MeTamiokepamuuecKue
TBEpAbIE CIUIAaBbl BBIYCKAIOTCS B BHUJAE PA3IMYHBIX IJIACTHH, KOTOPBIE CIIY)KaT AJIsi OCHAIeHWs WH-
CTPYMEHTOB.

[TpOoMBIIIIIEHHOCTHIO BBIITYCKAIOTCS TPU THUITA METATIOKEPAMUYECKUX CIUTABOB: &) OJTHOKAPOUTHBIC
crutasel, Mmapku BK2, BK3M, BK4, BK4B, BK6, BK6B, BK8, BK§B, BK10, BK15, BK20, BK25, BK30;



0) nByxkap-ouanbie cruiaBel, Mapku T30K4, T15K6, T14K8, T5K10; B) TpexkapOuHbIe CIUTaBbI, MApKH
TT7K12, TT7K15, TT8K6, TT20K9 u npyrue.

MHUKpOCTpYKTypa CIUIaBOB TEPBOM TPYNNBl COCTOMT M3 3€peH KapOuaa BoJbdpama,
CIIEMEHTHPOBaHHBIX KoOanbTOoM. Hampumep, crmmaB BKS comepxkut &% kobampta u '92% kapOuma
Bonb(pama" CrutaBel 3TOH  TpyNIbl  TNPUMEHSIOTCA  JUISI  OCHAIIEGHUS PE3IOB U JIPYTUX
METauI000pabaThIBAIOIMX UHCTPYMEHTOB, IIpU 00pabOTKe YyryHa, [IBETHBIX METAIJIOB U HEMETallJIuye-
CKUX MaTepHaJIoB, a TAKXKE JUIsl OCHAILEHUS BOJOYMIIBHOTO U IITAMIIOBOYHOTO HHCTPYMEHTOB.

IIpu yBeMYeHHH COAEep KaHKst KOOITYbTa B OTHX CIIIaBaX MOBHIMIAETCS COMPOTUBIIAEMOCTD yaapam
W IJIACTUYHOE \b.

MHUKpOCTpYKTypa CIUIABOB BTOPOIl TPYHIBI COCTOMT M3 3€PEeH TBEPAOro pacTBopa KapOuaa
Boib(pama. B kapOuae TuUTaHa W W3OBITOYHBIX 3€peH KapOuaa BoJb(pama, CIEMEHTHPOBAHHBIX
KOOaJbTOM, WM TOJBKO M3 3€peH TBEpJOro pacTBopa KapOuaa BoibppamMa B KapOuae THUTaHa,
CIIEMEHTHPOBAHHBIX KOOanmbTOM: Hampumep, cruiaB T15K6 comepxkur 6% xobambta, 15% xapbuna,
ocTallbHOE KapOu BoJIb(ppama.

CrnaBel 93TOM TpYyNNbl HCIOJB3YIOTCA B OCHOBHOM JUIS OCHAIICHHS] METALTOPEKYIINX
WHCTPYMEHTOB IIPH 00pabOTKe CTaIH.

MHuKpOCTpyKTypa TpeThel TPYIIIBI COCTOMT M3 3€PEH TBEPIOr0 pacTBO-' pa KapOuaa THTaHa,
KapOuaa TaHTana, kapOuaa Boib(ppaMa M U30BITOUHBIX 3epeH KapOuaa Boib(pama, ClieMEHTHPOBAHHBIX
K0OaJIbTOM.

Hanpumep, B coctaB mapku TT7K12 Bxonsar: xobanpra 12%, xapOuga tutana 7%, kapbuna
TaHTaNma - Ookouo 3%, ocranmpHOE - KapOWa Boib(PpaMa. DTOT CIUIAB TPHUMEHSETCS IS TSHKEIOro
4epHOBOTrO (ppe3epoBaHUsl YTIAEPOAUCTHIX U JIETUPOBAHHBIX cTajeil. [Io cpaBHEHUIO ¢ HHCTPYMEHTOM U3
OBICTPOPEKYILEH CTATH MIXIIOISET MOBBIIIAN, CKOPOCTh pe3aku™® He MeHee ueM B 2 pa3a; ClequT uMeTh
u Buay, uro mmble TEpaplll cam’si CBpMaﬂTBI IIMPOKO MpuMeHsA0™! mpu pemMoHTe netaiei
aBTOMOOMIIEH, HaMpHMep IIECTePeH, KYJIauKoB, paclpeleid ThUIBHOTO Bajla, BHJIOK MEPEKIIOYCHHUS
nepenad.

B LeBmx sxkoHOMMM Je(UINTHBIX TBEPABIX CIUIABOK JUIsl OCHaleHus pe-LI[I/[[Ne uHCTpyMEHTOB,
UCIOJT TyeMbIX IIPU YnCTOBON 00paboTke U Ge3yaapHOM Harpyske, IPUMEHSIIOT MHHEpaJOKepaguiecKiie
MaTepuaibl. ITH MaTepHallbl HE coAepaT Ne(ULUTHBIX 3JIEMEHTOB, 3HATHIBIBHO JEIIEBJIE TBEPIbl K
CIUIaa0B U [I3MOTOBJSIOTCH METOJIOM IMOPOIIKOBOM METaNTypruH 7 TOPOLIKOB €CTECTBEHHBIX MaTep
LIIUTOB M CHHTE3UPOBAHHBIX BEIIECTB, MINEpallOKEpAMHUECKHE MaTepHuaibl oTiandaroTrcs OueHb
BBICOKOW KpacHOCTOMKOCTRIO (10 [0« wu Bbime), reepaoemtoo (HeMHOrMM MeHbiie bjj-mall]

HEOKHEJIIEMHCTBHIO, HO HE ~nepxb«0dD Jaxe HEOOIBIINX yaapHb* HarpysIl.
T

PabGora c¢ ynapamu, BHOpanusiMH U HEPAaBHOMEPHBIM NPUIIYCKOM MOET TIPUBECTH K
BBIKPAIIMBAHHIO PEKYIIEH KPOMKH pe3la U Jake pa3pyLICHUIO IUIACTUHKH.

MuHepanokepaMrU4ecKue TIACTUHKA B OCHOBHOM HCIIOJIB3YIOTCS TPHU YUCTOBOM 00paboTKe u
0e3ymapHOi HarpysKe.

Bonpocs! 1151 caMOKOHTpOIIA
1. Kak MapkupyroTcs yriiepoaucTble HHCTPYMEHTAIBHBIE CTANIN?

2. Ykaxure AOCTOMHCTBA U HEAOCTATKHU YITICPOJUCTBIX NHCTPYMCHTAJIbHBIX .cTainei 7



3. Kakass cranmp HaszwpiBaeTcsi ObicTpopexymuii? IlpuBeaute mnpumMepsl TPUMEHEHHS
OBICTPOPEXKYIIEH cTau.

4. s o6pabOTKH KaKuX MaTepUaIOB MPUMEHSIOT TBepble criabl TUoB TK n BK?

S. Kak nonpasgenstor TBepable CIulaBbl 0 crnoco0y ux mnonydenus? 4.2. Cramm g
MHCTPYMEHTOB 00Pa0OTKH METAJIIOB JaBICHUEM

CTyleHT nomKeH
3HATh: |

- OCHOBHBIE CBOICTBa CTajlel IJIs IITAMIIOB U JIPYIMX MHCTPYMEHTOB XOJOJIHON 00paboTku
JIaBJICHHUEM;

- KIaccupUKannoo, 0003HAYCHHE, COCTaB M OCHOBHBIC CBOMCTBA CTayiel st 00pabOTKU
METAJIOB JIaBJICHUEM;

- MPUHIUIBI TOI00pa MATEPHATIOB JIJIsi MHCTPYMEHTOB 00pab0TKH METAIIIOB JJABIICHUEM.
Jluteparypa: JI-2, c. 85...86.
Metoauueckue yKa3zaHusl

M3 cnenuanbHBIX IITAMIIOBBIX cTajed M3rOTOBJISIOT HHCTPYMCHTBI JIA O6pa6OTKI/I MCTAlJI0B
JaBJICHHUCM (H_ITaMHBI, IIyaHCOHBI, MAaTpHUILIbI 1 T.,I[.).

Cramu g  IITaMIIOB  XOJIOAHOW OOpaOOTKM JaBJIICHHEM JOJDKHBI 00JI1aJiaTh BBICOKUMH
M3HOCOCTOMKOCTBIO M TOBEPXHOCTHOM TBEPAOCTHIO, MPOYHOCTHIO M BS3KOCTHIO, COMPOTUBIATHCS
nedopmarusaM. g mTamMnoB ropsidero aeopMUpOBaHUSA, KPOME IEPEUUCICHHBIX BBHIIIE CBOWCTB,
JOJDKHBI 00J1aJ1aTh KapOIPOYHOCTHIO, TEIUIOCTOUKOCTRIO, TETUIONPOBOIHOCTHIO.

BreimuimmnTe B KOHCIEKT MapKu CTajied Il HM3TOTOBIICHHUS INTAMIIOB XO0JIOAHOT'O, TOpPAYCTO
,Z[C(I)OpMI/II)OBaHI/IH, MapKu cTrajell njs M3TOTOBJICHUS IOTaMIIOB, HUCHBITBIBAOINNUX YAAPHBIC HAIPpYy3KHU
(HaanMep, KOBO‘IHLIX), npecc-q)opM I JIUThS METAJIJIOB C BEBICOKMMHU TEMIICPATYpPAMU I1JIABJICHUA.

Bonpocs! 1u1st caMOKOHTpOIIsSt

Pacimdpyiite mapku craneit 9XC, X12M, SXHM, 5XHT, 4XB2C, X18M®.

Pazgen 5. IlopomkoBeie 1 KOMIO3UIIMOHHBIE MaTepuaisl 5. 1. [ToporikoBeie MaTepuanbl
CTyaeHT N0KeH UMETh TPEICTABIICHUE:

- 0 METOJax MOJy4YeHHUs U3ACIIUNA U3 TTOPOIIKOB,;

- 00 0cOOEHHOCTSAX MOPOIIKOBBIX MaTEpUajOB; 3HATh:

- CBOICTBa U MpUMEHEHNE MOPOIITKOBBIX MaTepuainos. Jlureparypa: JI-2, c. 109. ..112.
Meroanueckue yka3zaHus

VYsacHuTe CrnocoObl HM3TOTOBIICHUS TOPOIIKOB, IOATOTOBKH MOPOIIKOB K (OPMUPOBAHUIO,
dbopmupoBanust (IpeccoBaHUs), PEKHUMBI CIIEKAaHUS B HATrPEBATENbHBIX IM€4aX, IOCIEeAYIOIIHe
MEpOIPUATHS MO MPUAAHUID M3JEIUSIM BBICOKMX MEXAHUYECKUX M TEXHOJOTMYECKUX CBOKCTB,
MOBBILIEHHUS] TOYHOCTH Pa3MEPOB.

W3yuynte TEXHOJOTHI0 HM3TOTOBJIEHMSI KOHCTPYKIIMOHHBIX, AHTU()PUKUHMOHHBIX, (QPUKIHMOHHBIX,
GUIBTPYIOMINUX MaTEpUAIOB.



Bomnpocskl 111 cAMOKOHTPOJIS

1.
2.
3.

M3 kakuX 3TanoB COCTOUT TEXHOJIOTHUS MOJy4EHHUs OPOIIKOBBIX MaTEPUAIOB?
Kak knmaccu(uuupyroT mopomKkoBbsie MaTepUaibl 10 HA3HAYCHUIO?

B uem 3akmrouarorcs NpeuMylieCTBa MOPOMIKOBBIX KOHCTPYKIHMOHHBIX MAaTCpPHAJIOB I10

CPaBHEHHUIO ¢ OOBIYHBIMU?

4.

Kax moApa3aACIsAIt0OTCA (pr/IKHI/IOHHI)Ie IIOPOIIKOBBIE MATEpHaAJIbl B 3aBUCHUMOCTH OT

METAJUINYECKOU OCHOBEI?

5.

Yem nopucThie GUIBTPHI JTyUllle OOBIYHBIX?

5.2. KoMno3uumoHHbIe MATEPUAJIbI

CTyaeHT N0MKEeH 3HATh:

KJIaCCI/I(bI/IKaI_[I/IIO 1 OCHOBHBIC XapaKTCPHUCTUKN KOMITO3UTTUOHHBIX

matepuaioB. Jlureparypa: JI-2, c. 114... 116.

MeToauuecKkue YKazaHusl

CoBpeMeHHast TEXHUKA HY)KJAeTCsl B MaTepHuaiax, HaJe)KHO PadOTAIONINX B CIIOKHOW KOMOWHAIIUN
CHJIOBBIX M TEMIICPATYPHBIX TOJICH, O] JICHCTBUEM arpeCCUBHBIX CPEll, U3JIyUYCHUH, TIIyOOKOTro BaKyyma
U BBICOKMX JaBlicHHHA. Takum TpeOOBaHMSIM OTBEYAOT COBpEMEHHbIE KoMmo3ulmonHeie (KM)
Marepuaibl (KOMIIO3UTHI).

I/I3y‘~II/IT€ CTPOCHUC KOMIIO3UTOB - MATpUlbl W YHOPOUHAKOIIWC HAIOJIHHUTCIU, AUCICPCHO-

YIOPOUHCHHBIC 1 BOJIOKHHUCTBIC KOMIIO3UIIMOHHBIC MaTCpUalibl, UX 0011aCThb IMPUMCHCHUA.

Bomnpocsl 1j11 CaMOKOHTPOJISA

1.

2
3.
4

[lepeuncnure 001aCTh MPUMEHEHHS] KOMIIO3HUTOB.
Pacckaxxute 0 cTpO€HUH KOMIIO3UTOB.

Kakas marpuna y komnosuros Tuna MKM u ITIKM?
Kakoii marepuan o6o3nauatoT OykBamu CAII?

Kak MOJIY4aroT BOJIOKHUCTBIC METAJTITIMUCCKHUE KOMITO3UTHI?

Paznen 6. OcHoBHBIE c11OCOOBI 00paboTKu MaTepuanoB 6.1. JIuteiiHoe Mpou3BoOACTBO ~~

CTyneHT 10KEH HMeTh NpeAcTaABJIeHHe:

0 Ipoliecce MOJIYyYeHUs OTIUBKU;
0 Ipoliecce U3roToBIeHUs (POPM Ha MalIMHAX;

0 MEPOIPUATHSX [0 OXpaHe OKPYKaIOLIEeH Cpe/ibl; 3HATh:
Ha3HAYEHHUE U CYIIHOCTh JUTEHHOTIO IPOU3BO/ICTBA;
JTUTEHHYIO (POPMY U €€ HIIEMEHTHI;

ocoOeHHOCTH 3anuBKU popM MetaiioM. Jluteparypa: JI-3, c. 146... 154.

MeToauyeckue yKa3aHus



O3HaKOMBTECH € CYIIHOCTBIO JIUTEHHOTO IIPOU3BOICTBA, OCHOBHBIMU ONEPALUAMH JUISl TIOJTYyYCHUS
AeTanel myTeM 3ajiiBa pacIIaBIEHHOT0 MeTajlla B JINTEHHbBIE (POPMBL.

VsicHuTe pa3HOBHIHOCTH COCTaBOB ()OPMOBOYHBIX M CTEPIKHEBBIX CMECEH, 0OpaTUB BHUMaHHE Ha
OBICTPOTBEP/ICIOIINE CMECH C JKUAKUM CTEKJIOM, KOTOPBIE 3aTBEPACBAIOT MPHU MPOAYBKE MX YIIICKUCIIBIM
ra3oM WM BBIJCPKKE Ha BO3AyXe, HNPUMEHEHHEM (POPMOBOYHBIX CMeCEH, HAXOIAIMIUXCS B IKHI-

'

KOIIOJBHMXXHOM COCTOsSHHH. 9ey s

W3yunte mnocneaoBaTeabHOCTh oOmepauuil moiaydeHuss ¢GopM u3  (OPMOBOYHBIX CMECEH.
Haubonbiiee BHuUMaHue ynaenauTe (GOpMOBKE B JBYX OMNOKAaX Ha pPa3beMHOM MOJENH, Kak Haubosee
HIUPOKO MPUMEHSIEMO.

O3HaKOMBTECH C YCTPOHCTBOM M pabOTOM MIaBUIBHBIX arperaTos.

Pazbepute TUTHUKOBYIO CHCTEMY: KaK MPOU3BOAUTCS 3THBKA (DOPM KUIKAM METAIIJIOM, BRIOMBKA
CTEpKHEU, OUYMCTKA OTJIUBOK.

3anummMTe B KOHCIEKT BHU/IbI JIMTEHHOTO Opaka, CriocoObI €r0 MpeaypekKICHHS.

O3HaKOMBTECH C COBPEMCHHBIMU IIPOI'PECCUBHBIMU TCXHOJOIMYCCKHUMHU IIpOLECCaMU JIMTEHHOTO
IpOU3BOJACTBA, OCHOBHBIMH MCPOIIPHUATHUAMH I10 TCXHUKE 0€30I1aCHOCTHU U OXpaHcC Oprxcanmeﬁ CpCabl.

Bomnpocel 11si CAMOKOHTPOJIS

1. HazoBurte MapKu CIUIaBOB YCPHBLIX W HBCTHBIX MCTAJJIOB, IIPUMCHACMBIX IIPH IIPOHU3BOACTBC
OTJIMBOK B CEIIbCKOXO03SIMCTBEHHOM MalIMHOCTPOCHHHU.

2. Kakue npuMeHSIOTCs CIIOCOOBI MOJIy4EHUsI OTIUBOK?

3. Ilepeuncnure 37€MEHTHI TUTEHHON (POPMEI.

4. VYKaxuTe METO/bI MOATOTOBKH (POPMOBOYHBIX U CTEPKHEBBIX CMECEH.
5. Ha3oBure 251€MEHTHI INTHUKOBOW CUCTEMBI.

6. Ilepeuncnure OCHOBHbIE MEPBI MPEYNPEKICHNUS Opaka B OTJIMBKAX.
6.2. O6paboTKa METaJUIOB AaBJICHUEM

CTyZneHT HOKEH UMETh NPEACTABIICHUE:

- 0 CyIIHOCTH 00pabOTKH METAJIJIOB AaBJICHUEM;

- O TeXHHUKe 0€30MMaCHOCTH U MOXKAPHOI 0€30MacHOCTH MPU 00pabOTKE METAIIIOB JaBJICHUEM;
3HATh:

- ompeneneHue negopMaiuu U ee BUJIbI;

- TEXHUKO-OKOHOMHYCCKHUEC MTOKA3aTCJIN MPUMEHCHUS pa3JINYHbIX BUIOB O6pa6OTKI/I MCETAIJIOB
JaBJICHHUCM.

Jluteparypa: JI-3, c. 159... 169.
Metoanyeckue ykazaHHus

[Ipu u3ydyeHun >TOro pasaena BCIOMHUTE WIM MOBTOPUTE MOHATHS YHNPYTOM M IJIACTHUYECKOM
nedopmarii, U3MEHEHUSI B CTPYKTYpE, CBOMCTBAaX METa/UIOB Mpu oOpaboTke naBieHueM. Mcmomb3ys
IuarpamMmy >Keie30-yriepoJ], HaydyuTech ONpeAeNsaTh TeMIIepaTypbl Hadajla U KOHIIa Topsiuell 00paboTKu
JABJICHUEM ISl YTIAEPOIUCTHIX cTaneid. OTMEThTe BIMSHHUE XHUMHUYECKOTO COCTaBa, TEMIIEPATypHOTO



UHTEpBaia, YCWIHS IeGopMalMd Ha IUIACTHYHOCTh METAJIOB W CIUIaBOB. V3yumTe 3JeKTpHUYECKHE,
KaMCPHBIC U APYTUC MICUU, UX NPCUMYHICCTBA U HEAOCTATKHU, MCTO/AbI 3allIUTHI MCTAJIJIOB OT OKUCJICHUA U
00e3yriepoKUBaHUSI.

W3yunTe CymHOCTB Mpolecca MPOKaTK, 0OpaTUB BHUMAHHUE HA TAKHUE BHICOKOIIPOU3BOAUTEIILHBIC
METOABl TPOKATKH, KaK IPOJOJIbHYIO, MOINEPEYHYI0, MONEPEYHO-BUHTOBYIO. 3allOMHHUTE MPOQPHIN
COpPTOBOIO IMpOKaTa, WX JeJeHHe Ha rpynmbl ((hacoHHbIE, CleNUaIbHbIe, IPOCThIC) U MO HA3HAYECHUIO
(OuyeBoii, JIeMEIIHBbIA, PECCOPHBIA M T. [.); BBIIEIUTE TOT NPOKAT, KOTOPBIM MpPUMEHSETCS B
ABTOTPAKTOPHOM U CEJIbCKOXO035HCTBEHHOM MaIIMHOCTPOEHHUH.

B npomeccax BosoueHHs M TPECCOBAaHUS YACHUTE BO3MOXHOE™ monydeHuss OOJBLIOTO
pa3zHoo0pa3usi MPOAYKIIUU, HOBBIE -.KOHCTPYKIHUU (QUIBEP YBOJOK), UX CMa3Ky, TEXHOJOTHIO K OTIENIKY
TOTOBOM IIPOEKLIHH.

BamoT noHsTh CyHIIoCTh. IPOUCCCOB, IMPOUCXOAAIINX B MCTAJIJIC ITPU py‘-IHOﬁ Y MaIIHuHHON KOBKC€,
a TaKKe ITaMIIOBKE. 3aKJII0YacTCsS OHA B HN3MCCTOUYCCKNC YKA3aHUs

Hcnonb3ys KWHEMaTHYECKHE CXEMbl, H3yYUTEe TEXHUKO-3KOHOMHYECKYIO XapaKTepUCTHUKY, o0Iee
YCTPOMCTBO OJJHOTO U3 CTAHKOB TOKAPHOM, CBEPIMIbHOM, (Ppe3epHoil rpym.

Baxuno HI1T» npumeHseMblli WHCTPYMEHT, IPHCIOCOOJCHHS [UIS BBINIOJHEHUS pPAa0OT TIC)
00paQoiKs MeTaioB pe3aHHOM.

Vnenute mimmManHe TEXHUKE- 0€30MaCHOCTH, MpueMaM 0e301acHOi paboThI.
Bormpocs! ust caMOKOHTPOIIS
1.  Vkaxure O3HaueHHE TOKAPHBIX CTAHKOB, UX KJIACCU(PUKALILIO.

2. [Iepeuncnure TUIIOBBIE onepaunuy, BBITIOJIHSIEMBIE Ha TOKapHO-BIIITAPE3HUX
cTalKkax.

3. Pacckaxute 06 OCHOBHBIE MEXaHU3MAaX TOKAPHBIX CTAHKOB.
4. Kakue paGoThl BBINOIHAIOT Ha CBEPIMIBHBIX, (DPE3EPHBIX erniIKax?

5. [TepeunciuTe OCHOBHBIE IMPUCIIOCOONICHUS, MPUMEHSEMbIC JUI 3aKperieHus aeTaiei i
MHCTPYMEHTOB Ha CBEPIMIBHMK, (PpE3epHBIX CTaHKaX.

6.4. IIpouieccol hopMHUPOBAHUS Pa3bEMHBIX U HEPAZHEMHBIX COCTMHEHUI
CTyaeHT NOKEH 3HATh:

- CYIIHOCTH TMOJYYCHHS Pa3beMHBIX U HEPA3hEMHBIX COCTUHCHHIA,

- TpeOOBaHUs, IPEIBIBISIEMBIC K PAa3bEMHBIM H HEPa3beMHBIM COCTHHCHUSIM.
JIuteparypa: JI-3, c. 170...210, 251, 259...260. MeTonnueckue yka3zaHus

O,I[HI/IM 13 OCHOBHEIX CIIOCOOOB MOJIYYCHHUA HCPA3ZBEMHBIX COCIUHEHUH SBIISIOTCS CBapka, r[a1711<a,
KJICTIKA, CKIICUBAHHC.

VYscHUTE, 4TO HEpa3beMHOE COSAMHEH HE MPHU CBApKe JOCTUTAETCS 00pa30BaHHEM ME3raTOMMBIX
CBsI3EH' TyTEeM IIACTUYECKOTO Ie(hOPMUPOBAHUS TUTH PACIIIIABIICHUS KPOMOK COETMHSIEMBIX ' TeTaei.

O3HaKOMbTECh TaK)Ke ¢ 0003HAYEHHEM Ha YepTeKaX CBApPHBIX IIBOB M COCJUHEHHUM MO CTaHIAPTY
ECKI.



Cpenu npyrux crocoOoB Ayrosas cBapka OyAeT M B JaJIbHEHIeM 3aHMMaTh Belayllee MECTO B
PEMOHTE CEJIbCKOXO3SICTBEHHON TEXHUKH, HA MAIITMHOCTPOUTENIbHBIX 3aBOJIaX, B CTPOUTENILCTBE.

Heo6x0auMo 0TMETUTb, UTO CBapKa MO3BOJISIET SKOHOMUTH OT 30 10
50% meranna.

B razoBoii cBapke BBIIACINUTE MOJIYYEHUE U CTPOCHUE CBAPOYHOIO INIaMeHU. M3ydure ycTpoicTBO
000py0BaHUs JUIsl CBAPKU U PE3KH, CIIOCOOBI

CBapKH.
Oco0oe BHUMaHUE yJIeIUTe OOLIUM CBEICHUSAM O TEXHHKE 0€30M1aCHOCTH.

[Ipyn u3yueHuu nalku, Npekae BCEro, YCBOMTE MPUHLHUIHUAIBHYIO Pa3HUIY MEXKIY CBAPKOU MU
naiikoit. [IpH naiike neranu HarpeOarTCs TOJIBKO A0 TEMIIEPATYPhl IUIABJICHHS MIPHUITOS, METAIUT IeTalIeh
HAaXOJUTCA B TBEPAOM COCTOSTHUM.

Boeinummnre B KOHCIIEKT MApKU U COCTaB HU3KO- U BBICOKOTEMIIEPATYPHBIX IPUIIOEB. 3alIOMHUTE
Ha3zHadeHue (IrocoB, 00JIACTh MPUMEHEHHS MTAHKN PA3TUYHBIMU TPUTIOSMHU.

BOHpOCLI IJIs1 CAMOKOHTPOJIA

1. Kakue crocoObl cBapku HanOoJyiee HMIMPOKO MPUMEHSIOTCS B PEMOHTHOM IPOHM3BOJICTBE
CEJILCKOXO3SIMCTBEHHON TEXHUKU?

2. ®duzndeckas CYIIHOCTB CBAPKH IJIABJICHUCM U NABJICHUCM.

3. Uro Takoe cBapuBaecMocTh? Kak BiMseT Ha Hee XUMUYECKHUM COCTaB MaTeprasioB?
4. Ha3oBute 0CHOBHOE 000pYI0BaHHE, MHCTPYMEHT Ha MTOCTY ra30CBapKHU.

5. Pacumpyiire mapku npunoes [10C-92 u [IMIL[954.

6. Ilo xakum nmpu3HaKaM KJIaCCUPUIUPYIOTCS Kieu?

7. IlepeuncianTe OCHOBHBIE BUABI KJIEEB, IPUMEHIEMBIX B IIPOMBILUIEHHO-

CTH.

6.5. TexHonornyeckue npoecch MOIy4eHUs: 3ar0TOBOK U3
KOHCTPYKIMOHHBIX MaTepHanoB, popmMooOpazoBaHue u
(hopMon3MeHeHne 3ar0TOBOK

CTyaeHT N0KeH UMETh MPEe/ICTaBICHUE:

- 0 BUJAX M cnoco0ax U3roTOBJIEHUS 3arOTOBOK;

- 0 BBIOOpE BHJIa 3aTOTOBOK B 3aBUCHMOCTH OT THIIa TPOU3BOJICTBA;

3HaTh:

OCHOBHBIC TpC6OBaHI/I$I, MNPEABABISACMBIC K 3aIrOTOBKAM;,

ONTUMAaJIbHBIE CIOCOOBI 00Pa0OTKH 3aTOTOBOK;

croco0b! GOPMUPOBAHUS 3aTOTOBOK;

- TIPUHIMIBI BHIOOPA METO/A MOJIyYEHHsI 3arOTOBKU B 3aBUCHMOCTH OT €€ (DOPMbI, TOUHOCTH,
pa3Mepos.



Juteparypa: JI-3, c. 379...392.
Meroauueckue ykazaHust

I[HSI CAUMHUYHOI'O W OIBITHOI'O IPOU3BOACTBA TCXHOJOIMYCCKHMM OOKYMCHTOM, C IIOMOIIBIO
KOTOPOTO TEXHOJIOTUYECKUH TPOIecC TOBOIUTCS A0 pabodero Mecra, sIBISETCS MapHIpyTHas kapra (1o
I'OCT 3.1118-82), nononHsieMast 4epTEKOM JCTaH.

3aroToBKa (1eTalp) B mpoiecce 00paboTKU JOHKHA COXPAHATh 33JaHHOE € MOJI0KEHHE.

HpI/II[aHI/Ie 3aroTOBKEC Tpe6yeMoro IIOJIOKECHHUA OTHOCHUTCIIBHO BBI6paHHOfI CUCTEMBI KOOpAWHAT
Ha3bIBACTCA 6aBI/IpOBaHI/IeM.

I'OCT 21495-76 u T'OCT 3.1107-81 periameHTUPYIOT BOIPOCHI Oa3vpoBaHMS, O00O3HAYCHHS
TEXHOJIOTHYECKHX 0a3, ONop, 3aKMUMHBIX YCTPOMCTB HA OTIEPAIIMOHHBIX ICKU3AX.

O3HaKOMBTECH C IIPUITyCKaMU Ha 00pabOTKy pe3aHnueM, MEeTOJaMU UX OTpeIeICHUsI.

[Tpunyck» Ha 00pabOTKy OTIKHOK U3 NYi yHa onpexaenstor no [OCT 2355-55, TOCT 7S29-7Q.
I'OCT 7062-79, na mrammnoBky - I'OCT 7505-74. HazHaueHue NpUITYCKOB IO TaOJIHIIAM MOXHO
MPOHECTH TI0 JIOOBIM CIIPaBOYHUKAM TOKapsi, 00IIe Mai iN MOCTPOUTE J1 bHBIM CHPABOYHHUKAM, CTaH-
JIapTaM.

BOHpOCI/I I CAaMOKOHTPOJIA

1. Pacckaxkure mociaeqoBaTeabHOCTh COCTABICHUS TEXHOJIOTMYECKOTO Impouecca U3roToBJICHUSA
JcTalin.

2. CdopmynupyiiTe TaKk Ha3bIBAEMOE TTPABUIIO IIIECTH TOYCK,

3. Ha3naubTe 1o cupanmumm TabauuaM MNPUIYCK HAa YEPHOBOE 'M UHMCTOBOE OOTauMBaHHE
Hapy»KHOU MOBEPXHOCTH Bajla UM MpokaTta guamerpoM 60 MM npu aiuHe J 50 mM. BeiOepute HYyXHbII
IIPOKAT 110 CTaHAAPTY.

ITpumMepHBIii epedeHb PEKOMEHIYEMBbIX JIa00OPaTOPHBIX pabOT MPAKTUYECKUX 3aHATHH
Paznen 1 JIaGopaTropHble paboThI
1. OmnpeneneHue TBEPJOCTH METAJIIOB U UX cIIaBOB. MckpoBas mpoba crainu.

2. HccnegoBanue CTPYKTYPBI KCEJIIC30YTIICPOAUCTBIX CTaﬂeﬁ, Haxoodmuxcsa B PaBHOBCCHOM
COCTOsIHHH.

3. Tepmuueckas oOpaboTKa MaTEpPHAIIOB.

Pasgen 3,

JlabopaTopHbIie paboThI

1. OmnpezneneHue IEKTPUUECKON TPOUHOCTH TBEPABIX AUIIEKTPUKOB.

2. 3aBHCHMOCTH JIEKTPUYECKOTO COMTPOTHBIICHUS IPOBOIHUKA (METaJlIa) OT TEMIIEPATYPHI.
Paznen 6.

JIaGoparopHas paboTa

i. M3ydyeHne reoMeTpun TOKapHBIX MPOXOHBIX PE3IOB. 3aTOUYKa PE3IIOB.

[IpakTuueckue paboThI



1. TokapHble U CBEpPIMIbHBIE CTAHKHU.

2. ®pesepHble U NUTU(POBATHHBIC CTAHKH.
KOHTPOJIBHAA PAEOTA
Meroauueckue yka3aHust

KonTponpHast paboTa COCTOWT M3 MIECTH 3aJaHuii. BapuaHT KOHTPOJIBHON pabOTHI OMpeneseTCs
0 JIByM nocienHuM udpam mudpa crynenta. Homepa 3aganuii cm. tabm. 1.

Hamnpumep, crynent, umeroruii mudp 121, Bemonnser 21 BapuanTt, Bonpocs! 2, 20, 28, 39, 44,
54. Eciu HOMep mmdpa okaHumBaercs AByms HysssmMu (00), cieayer BBITIOJHSTH JECATHIA BapHaHT.
PaGora, BeIONHEHHAs HE IO CBOEMY BapHaHTY, HE 3a4UTHIBAETCS U BO3BpaIlaeTcs 0e3 OLeHKH.

Brimonnenue 3aanuii KOHTPOJIBHON paboOTH TpeOyeT PO yMaHHOTO BEIOOpA MaTepHara.

[TosToMy, mpexae uYeM MNPUCTYNHUTh K BBHIIOJHEHUIO KOHTPOJIBHOH paboThl, HEOOXOIUMO
BHMMATEJIBHO U3YYMTh IPOTPAMMHBIN MAaTEpHAl U METOJUYECKHUE YKa3aHWs K 3aJaHUSM KOHTPOJBHOMN
pabotbl. OTBETHI HAa KAXKABIM MMyHKT 3aJaHUs TOJDKHBI OBITh TIOJHBIMH IO COJICPYKAHHUIO U KPATKUMU 10

dhopwme.

KontponbHast paGota BbINONHSAETCS B OTAENbHOM TeTpaau. Ha o0iokke TeTpaau yKas3blBalOT
Ha3BaHUE MpeMeTa, HOMEp KOHTPOJIbHOW padoThl, (haMuiIMio, UMs, OTYECTBO, KU(P U JOMAIIHUHN ajpec.
Ilepen kaxabIM OTBETOM HEOOXOIMMO 3amHUcaTh cojep)kaHue Bompoca. OTBETHl Ha BOIPOCHI 3a/1aHUS
cllelyeT MHUcaTh YE€TKO, pa300pUnBO, OCTABIISAS MOJIS, BBIAEISAS 3ar0JI0BKH, OCHOBHBIE MOJIOKEHUSI, MAPKU
MaTepuaioB. TEKCTOBYIO YacThb KOHTPOJBHOW pPa0OTBI HYXHO OQOPMIATH rpaduKaMu, CXEMaMH,
PUCYHKAaMH, JrarpaMMaMH.

B koHme paboThl ciemyer yka3aTh CIIHCOK WCIIOJIb30BAaHHOW JIMTEPATYphl U TOCTABUTH CBOIO
noanuch. [loayduB NPOPELEH3UPOBAHHYIO KOHTPOJIBHYIO pabOTy, CTYIEHT JOJDKEH HCIPABUTh U
OOBSCHUTH BCE OIIMOKH, BHITTOJIHUTh HEOOXOIUMBIE TOPAOOTKH.

TABJINLA
pacnpeaeieHus 3aJaHUI 10 BApDHAHTAM

Ipeano- |IMocneansis uudpa nmdpa
CIeIHs

uipa g 1 2 3 2 5 6 7 8 9
mmdpa
0 111|212 [313 414 |515 |66 |7.17 |818 [9.19 |10,20

21,32 122,33 |23,34 |24,35 (2536 (26,37 (27,38 (28,39 (29,30 (31,40
41,52 |42,51 |40,54 144,60 |4556 |47,57 |46,58 |48.59 49,50 [43,53

1 1,20 2,19 3,18 (4,17 5,16 6,15 7,14 8,13 9,12 10,11
29,38 |30,39 (28,401 (27,41 (26,32 (25,33 (24,34 (2335 (22,36 (21.37
49,59 |48,58 |47,57 (146,56 (45,55 (41,51 (42,52 (43,53 |[44,54% |40,60

2 519 |4,18 3,17 2,16 1,15 6,14 (7,13 10,20 |8,12 9,11
27,35 128,39 (30,37 |21,38 (24,36 (22,40 (23,31 (2532 (26,33 (29,34
4355 |44,56 |4557 |46,58 47,59 |48,60 |49,54 50,53 |42,52 |41,51

3 1,18 2,19 3,20 10,17 19,16 8,15 7,14 6,13 5,12 4,11
2531 |24,32 (23,33 |22,34 (21,35 (30,36 (29,37 (28.38 (27,39 (26,40
42,51 43,52 |44,53 |4554 146,55 |47,56 |48,57 49,58 |50,59 |41,60

4 315 214 1,13 9,12 8,11 7,16 6,17 10,19 |5,18 4,20
23,37 124,38 (2539 [26,40 (27,31 |'28,32 (29,33 (30,34 (21,35. (22,36
4451 42,52 46,53 |47,54 48,55 |49,60 |50,59 |41,56 |42,57 |43,58

714 18,15 9,16 10,17 1,18 219 |3,20 411 512 (6,13
27,39 28,40 29,31 |30,32 |21,33 |22,34 (23,35 |24.36 |2537 (26,38
4554 46,55 |47,56 |48,57 49,58 |50,59 |44,60 |43,53 |42,51 |41,52




8,16 |9,17 10,18 1,19 220 (311 |412 5,13 6,14 (7,15
22,34 123,35 |24,32 |2531 |26,38 |27,39 (28,40 |30,37 29,36 (21,33
4554 |46,55 |47,56 (48,57 (49,58 (50,60 (44,59 (42,51 (43,52 |41,53

9,18 10,19 1,20 2,11 312 (413 514 6,15 716" (8,17
25,40 (26,31 (27,32 (28,33 [29,34 |30,35 |21,36 |22,37 23,38 |25,39
50,60 (41,51 (42,52 (43,53 |44,54 |45,555 |46,56 |44,57 |48,58 |49,59

10,20 111 212 (3,13 414 1515 |6,16 717 8,18 (9,19
28,36 129,37 |30,38 |21,39 |22,40 |23,31 (24,32 |2533 |26,34 (27,35
49,58 |50,59 |41,60 (42,57 (43,56 (44,55 (4554 (46,53 (47,52 |48,51

4,17 5,16 6,15 7,20 1.19 2,18 3,13 9,12 10,11 |8,14
m26,31 (27,34 28,35 |29,36 |30,37 |25,38 |23,39 (24,32 (22,40 (21,33
46,53 |47,54 48,58 49,55 |50,59 |4552 |44,60 |41,56 |42,51 |43,57

Bonpochl KOHTPOJILHOI PadOTHI

.  ATOMHO-KpUCTAJZIMYECKOE CTpPOEHHE MeTauioB. [InaBieHue n kpuctannuzauus. Berueprure
CXEMBbI KPUCTAJUINYECKUX PEIIETOK.

2. MexaHuuyeckrue CBOWCTBAa METAUIOB. XapaKTEpUCTHUKA CBOMCTB, UX olpezaeneHue. MeTosl
UCTIBITAHUS MEXaHWYECKHX CBOMCTB. [IpuBecTH mpuMepbl A pa3lIM4HBIX MapoK CTaleld W YYT'yHOB:
npejiena NpoYHO-CTHU(Cy), OTHOCUTEIBHOTO YITMHEHHUS (6) U TBEPIOCTH.

3. XI/IMI/I‘ICCKI/IC, (1)1/131/1%(:1(1/16 M TEXHOJIOTMYECKHE CBOMCTBA METAaJJIOB. XapaKTepI/ICTI/IKa
cBoiicTB. OOBICHUTE MPAKTUYICCKOC 3HAYCHUC TCXHOJIOINMYCCKHUX CBOMCTB METaJIJIOB.

4. Omnpenenenue TBEpOCTU MeTaioB Metogamu bpunens, Poksemia u Bukkepca. O603HaueHue
eauHul TBepaoctu. Jlocrouncrsa nmpudopa TK.

5. Ha3nauenne, yctpoiictBO u pabora AoMEeHHOW meud. McxomHble Marepuanbl s
MPOU3BOJCTBA Yyr'yHa. BeIuepTUTE CXEMY TOMEHHOM NEYU U YKAXKUTE OCHOBHBIE €€ 3JIEMEHTHI. TEXHUKO-
SKOHOMUYECKHE MMOKa3aTeIN pabOThl JOMEHHOM MEYH.

6. HpOI/ISBO,[[CTBO CTalIi B KHUCJIOPOAHBIX KOHBCPTOpPAX: COCTAaB INHUXThI, TCXHOJIOTUSA IIJIABKH.
HaLIepTI/ITe CXEMY .KOHBEPTOPA. TexXHUKO-?KOHOMHYECKHE ITOKa3aTelIn pa60TH.

7. HpOI/ISBO,[[CTBO CTaliIi B MApPTCHOBCKHUX II€YaX: COCTaB IIHUXTbI, TCXHOJIOTUSA IIJIABKH.
HaLIepTI/ITe CXEMYy MapTeHOBCKOﬁ neuyd. TeXHMKO-PKOHOMHUYECKHE IOKa3aTenu pa6OTLI.

8. IIpon3BOACTBO CTaIM B ANEKTPUUYECKUX ME€UAX: COCTAB IIUXTHI, TEXHOJIOTHS IUIABKU. TE€XHHUKO-
SKOHOMMYECKHE TIoKa3aTesu paboTsl. Beuepture

CXEMY JAYTrOBOM 3JIEKTPUYECKOM MEUH.
HemnpepsiBHas pa3nuBka cTanu, €€ JOCTOMHCTBA, HEAOCTATKH.

0. JaiiTe ompezeneHue crijiaBa, KOMMoOHeHTa, (a3bl. CriocoObl MOMy4YeHUs: CIUIaBOB. Buibl
B3aMMO/ICHICTBUS KOMIIOHEHTOB B cIijiaBax. [IpuBennuTe mpuMepsi.

10. Ha‘-ICpTI/ITC AuarpaMmy COCTOSAHUA IKCIIC30YIJICPOJUCTBHIX CIIJIABOB JKCJIC30-IICMCHTHUT,
YKQ)KUTC UX CTPYKTYPY U OIMUIIUTEC ITPEBPAILICHUA U3 KUJAKOI'0 COCTOAHUS B TBEPAOC.

11. Ha‘-ICpTI/ITC AuarpaMmy COCTOSHUSA KCJIC30YTJIICPOAUCTBIX CIUIABOB KCJIC30-UCMCHTHUT U
OIMUIIUTE MPEBPALICHUA B TBEPAOM COCTOSIHUH.

12.  JlaiiTe XapaKTEpUCTHKY >KEIE€30YIJIEPOJUCTBIX CTPYKTYp: ayCTEHUT, (QeppuT, JeAaeOypur,
IIEPJINT, IEMEHTUT. Y KQ)KUTE NMPAKTUUECKOE TPUMEHEHHE TNarpaMMbl KeI€30-1IEMEHTHT.



13. CgoiictBa xene3a W yriepoga. BiMsHue NOCTOSHHBIX NPUMECE Ha CBOMCTBa CTaju.
Haueprure nuarpaMmy OXJIasKI€HUS YUCTOTO JKEJI€3a U OIUIIUTE €€.

14. ®opmupoBaHue CTPYKTYpPbI Ae(OpPMUPOBAHHBIX METAUIOB M CILIABOB. SIBIEHUS BO3Bpara u
PEKpUCTAIUIM3ALINH.

15. YrmepomucTele KOHCTPYKIIMOHHBIE CTaIH OOBIKHOBEHHOTO KayecTBa. XapaKTEPUCTHKA.
Mapxku no cranaapry. [I[pumeHeHre B aBTOTPAaKTOPHOM U CEIbCKOX035CTBEHHOM MallIMHOCTPOEHUHU.

16.  Yraepoauctbie KOHCTPYKIIMOHHBIE KAa4ECTBEHHBIE CTaM. XapaKTepucTuka. Mapka 1o
crannapry. [[pumeHeHune B aBTOTPAKTOPHOM U CEIbCKOXO03HCTBEHHOM MalIMHOCTPOSHUH.

17. VYTrnepoaucTble HMHCTPYMEHTAJIBHBIE KAa4ECTBEHHBIE U BBICOKOKAYECTBEHHBIE CTaJIH.
Xapakrepuctuka. Mapku no cranaapty. [Ipumeps! npuMeHeHus.

18. Kiaccudukamus JerupoBaHHbIX craneid. MapkupoBka mo crapaapty. O0macTs nmpuMeHEHHs
JIETMPOBAaHHBIX cTasIel. [IpuBenuTe npumepsl.

19. BnusHue JNerMpoBaHHBIX JJIEMEHTOB Ha CBOMCTBa cTayieil. MapkupoBKa IO CTaHAAPTY.
[IpuBenuTe npUMepHL.

20. Cranu C BBICOKOM TEXHOJOTMYECKON IUIaCTUYHOCTBIO M CcBapuBaeMocCTb. (CBOWCTBA,
XapaKTepU3YIOIINE TIACTUYHOCTh. DaKTOPHI, BIUIIONINE Ha CBAPUBAEMOCTD.

21. Mapku 1no cCTaHAapTy, XapakTepucTHMKa M 00JacTh INPUMEHEHHs Ceporo YyryHa.
JlernpoBaHHbBIE YYT'yHBI.

22. Mapku 1o CTaHIapTy, XapaKTePUCTUKA U 00J1aCTh MIPUMEHEHHS BEICOKOTIPOYHOTO UyTYHA.
23. Mapku 1o craHgapTy, XapakKTepUCTHKa U 00JIaCTh IPUMEHEHUS! KOBKOT'O UyryHa.

24. Knaccudukanus BHIOB TepMHUecKoi 00paboTku. IIpeBpamieHus mpu HarpeBe CTajH.
[IpeBpariieHust aycTeHUTa IPU HENPEPHIBHOM OXJIAXKICHHH.

25...34. Ha3zHauuTh peXUM XMMHUKO-TEPMHUECKOW OOpabOTKH Ui 3aJlaHHOM CTalli, MOJb3YACh
JMarpaMMON  (OKeJIe30-IIeMEHTHT»,, CIpPAaBOUYHUKAMH TepMmucTa. g Kakaoro Buaa TepMooOpabOTKU
OIIPEAEIUTD LENIH, NTapaMeTPbl HarpeBa U OXJIAXKACHUS, KOHEUHYIO CTPYKTYpPY, TBepAOCTb. Onpenennre
Ha3HAYEHHUE CTAIM U IPUBEINUTE IIPUMEPHI €€ IPUMEHEHMUSL.



Tabnuma 1. JlanHbIe 1)1 HA3HAYCHUS PEKUMA XUMUKO-TEPMUUYECKONH 00pabOTKH

=l Bt xusthcc-tepmiteckon oGpabotai

§' Z| Mapxa

8 = . -

= MISAK iy iall "i‘;i:’:“ UeMeHTEINg | dRRkh | A3oripoRanie | oarye

! 2 3 4 5 6 =y 8
HETLT 1 UTOM

2 - - AIOTHPORRNNG | HEIKHT)
.j Y ] 0A (hyiieiin OXJIAJBITEN P

26 |HOXH - - - - - epeati
27 [ Crany 6517 - - - - - i
28 |Crann 45 - - - — - BICoKi

Pt 2 2 et . i

29 | YIA DTHHT

- R HUPMIIR- o E =

30 [RCT 1xn - e

3 | o 25 - - HEC LY P ~ IR A
32 1 IZXI3A - - LEMETRILIN o - Nkt
33 | 35XMION - - - - WO THPOKAMME | Rgcoxii

TPeX-
& P8 - - - - - wpaTHnil
OLLyEK

35. Teum mnst Tepmuueckoil 00paboTku cranu. JledekTsl u Opak Mpu TEPMHYECKOH 00paboTke
craynu. [IpuBenure npumepsl.

36. BI/I,I[BI, Ha3sHA4YCHUA M TCXHOJIOI'Ms BBIITIOJHCHHUSA HCMCHTAIIMM. HpI/IBeILI/ITC IIPpUMCEPLbI ,I[eTa.]'Ieﬁ
MallvH 1 MEXaHHU3MOB, ITOABCPTatOMNXCA HEMCHTAllUU.

37. Ha3nadeHHe W TEXHOJIOTHS BBINOJHEHHS A30TUPOBAHUA U UAHUPOBAHUA CTAJIH. HpI/IBeI[I/ITe
IMPUMCEPBI JeTajie u MCXAaHU3MOB, ITOABEPTrar0IIuXCs a30TUPOBAHUTO.

38. Jlatryam u OpoH3bI, UX TIpyHNbl, Mapku IO cTaHAapTy. llpuMepsl mHpUMEHEHHS B
ABTOTPAKTOPHOM U CEJIbCKOXO035MCTBEHHOM MallIMHOCTPOEHUHU.

39. ANIOMHHUEBBIE CIUIaBBl, UX IPYIIbI, XapaKTEPUCTHUKA, MAPKHU 110 CTAaHJapTy U PUMEHEHHUE B
ABTOTPAKTOPHOM U CEJIBCKOXO35CTBEHHOM MAaIllMHOCTPOEHHUH.

40. AHTU(PUKIMOHHBIE CIUIABbl, UX TPYMIbI, XapaKTepUCTHKA, MapKu Mo craHaapty. Ob6iactsb
IIPUMEHEHHS.

41. Marepuansl ¢ BBICOKMMM YOPYrumu cBoicTBamu. Kitaccuduxanms, coctaB, 0COOEHHOCTH
TepMUYeCcKoi 00paboTKH, CBOMCTBA.

42. CnnaBbl Ha ocHOBe MarHus. CpoiicTBa marnus. OOmias XxapakTepuCTHKa U Kiaccudukanus
MarHMeBbIX CILJIABOB.

43. TuraH u cIUIaBbl HA €T0 OCHOBE, CBOMCTBA TUTaHAa, O0IIasi XapaKTEPUCTHKA U KiIacCU(UKALINS
TUTAHOBBIX CILIABOB.

44. Koppo3sus MeTauioB, ee BUIbl. CriocoObl 3aIIUThl METAJIIOB OT KOPPO3UH.



45. Martepuansl 1 peKyIIMX UHCTPYMEHTOB. YTJIEPOAUCTHIE CTaIN, HU3KOJETUPOBAHHBIE CTAIH.
IIpuBenuTe npuMepsl IPUMEHEHU.,

46. Beictpopexymue ctanmu. TepmooOpadoTKa.

47. Jlutble U MOPOUIKOOOpa3HbIe TBEPIbIC CIUIaBbl. MeTaulOKepaMHUUEeCKUE TBEP/bIe CIUIaBBI.
OO6nacTh NpUMEHEHHUS.

48. OOmwme cBenmeHus o ¢eppoMarHeTUkax. MarHMTOMATKHE MaTepHalibl. Marepuaiabl co
CHelHabHBIMI MarHUTHBIMU cBOMicTBaMU. OOJIaCTh MPUMEHEHUS.

49. ChnaBel ¢ 3aJlaHHBIM TEMIIEPATYpPHbBIM KOA(PGUIMEHTOM JHMHEHMHOro pacllupeHus,
TEeMIIEpPaTypHBIM K03 PHUIIeHTOM MOy s yripyrocTu. [IpuBenure npumepsl.

50. [MonympoBoaHukoBbie MaTepualibl. CTpoeHUE U CBOMCTBA, METObI MOJTyUeHUs. JU3IEKTPUKH,
3IEKTPOU3OJILIMOHHBIEC JIAKHU, IMaAJIU, KOMITayH Ibl. O0IacTh MPUMEHEHHUS.

51. Ilonmyuyenue wuznenuii u3 MNOpoOIIKOB. MeTon mnopoumkoBod Metamutypruu. CBoiicTBa u
IIPUMEHEHHE MTOPOIIKOBBIX MAaTEPHUAJIOB B CEIbCKOXO3SIICTBEHHOM MaIllMHOCTPOEHUH.

52. JlureliHoe TPOU3BOACTBO: (POPMOBOYHBIE CMECH, JUTEHHBIM MOJEIbHBIII KOMIIOHEHT,
TEXHOJIOTHUS U3TOTOBJICHUS TUTEHHBIX (hopM. [1naBka u 3anuBka Gopm.

53. CmocoOsl O6pa6OTKI/I MCTAJJIOB IAaBJICHHUCM: BOJIOYCHHUC, IIPECCOBAHUEC, KOBKA, IITAMIIOBKA.
HpI/IBeI[I/ITe IIPHUMCPLBI ,ueTanefI, 3arOTOBKH KOTOPbIX ObLIH IMOJIYy4YCHBI 9TUMHA crocobamu 06pa6OTKI/I.

54. Onumwure TEXHOJIOTHIO IEKTPOAYTOBOM CBapKU CTajlel U 4yryHa. B uem TpynHocTu cBapku
JIETUPOBAHHBIX CcTanei?

55. Yactu M 2JIEMEHTBI TOKapHOIO IPOXOJHOro pesna. I'eomerpus ero pexkyleu 4Yactw.
Hauepture cxeMy U yKa)kKUTe yIJIbI 3aTOYKH.

56. TeXHUKO-3KOHOMHYECKAas XapaKTepUCTHKa, OOllee YCTPOMCTBO TOKApHBIX CTAHKOB Ha
npumepe 16K20, paGoTsl BEIIOTHSEMbIE HA HUX,

57. Onwumute obIIee yCTpOWCTBO CBEPIMIIbHBIX CTaHKOB Ha npumepe 2M135A. MHCTpyMEHTHI U
paloTBhI, BHIMOIHAEMbIE HA HUX.

58. Omnwummute oOIiee yCTpOWCTBO yHHUBEpCalbHO-(Ppe3epHbIX CTaHKOB. HCTpyMeHThl. PaboThl,
BBITTOJTHSIEMbIE HA HUX.

59. AOGpa3uBHbIE HHCTPYMEHTHI U X XapakTepucTuka. OCHOBHBIE BU/IbI NUIH(OBAHUS.

60. basupoBaHMe 3aroTOBOK NpU 00pabOTKe Ha cTaHKax U BbIOOp 0a3. IlonsTne o mpumyckax.
O6ocHoBaHMe BbIOOpa 000py10BaHMs, IPUCIOCOOIEHUS, HHCTPYMEHTA.
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COJAEPXAHUE

OOu1re MeToAMYECKHe YKa3aHHUs

Pexomennyemas nureparypa

VYuebHoe 3a1aHue

Beenenue

aznen 1. Pu3nKo-XMMHYECKHE 3aKOHOMEPHOCTH
(dbopMUpPOBaHUS CTPYKTYPBI MAaTEPHAIIOB.

Paznen 2. Marepuaibl, NpUMEHsIEMbI€ B MAIIIUHO-

1 IPUOOPOCTPOCHUH

Paznen 3. Marepuansl ¢ 0coObIME (PU3HUECKUME CBOMCTBAMHU
Pazgen 4. ncTpymMeHTanbHBIE CTATN

Paszpgen 5. [lopomkoBele 1 KOMIIO3UI[MOHHBIE MAaTEPUAIIbI
Paznen 6. OcHOBHBIE CTTOCOOBI 00PaOOTKN MaTepHaIoB

KontposnbHas pabora
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