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OBINME METOINYECKHUE YKA3AHUA

IIporpammoit  puciumuinael - OI1.04  MarepuanoseneHue [IPEAYCMATPUBACTCS  U3YYCHHE
CTYJAEHTAMH OCHOB METAJUIYPrUU YEpHBIX U IIBETHBIX METAUIOB, IIUPOKO NPUMEHSIEMBIX B TEXHHUKE,
03HAaKOMJIEHHE CO CBOMCTBAaMH METAJIJIOB, CIUIABOB M HEMETAJUIMUECKHUX KOHCTPYKLIMOHHBIX MaTepPHUAJIOB,
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 wu3yd4eHHMs OUCUMIUIMHBI CTYACHTBl JIOJDKHBI HAY4YMTbCS IPABUIBHO U
CaMOCTOSITEJIbHO pELIaTh BOINPOCHl IO BBIOOPY KOHCTPYKIMOHHBIX MaTEpUaloB, HUHCTPYMEHTOB U
METOAOB 00pabOTKH JeTajieil MallvH, 3HaTh KOHCTPYKLMU METAJUIOPEXKYIIUX CTaHKOB M IpaBMIIa UX
HKCIUTyaTallil, YTO HEOOXOAMMO I PElICHHUs] 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 3(p(EeKTUBHBIE CIIOCOObI 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 CIETYIONTUE BUIbI 3aHATHI:

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

- BBINOJIHEHUE JJOMAIIHEH KOHTPOJIBHOM padoThI;
- BbINOJIHEHHUE Ja00PATOPHBIX U MPAKTHUUYECKUX padoT;

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

Nzyuyenne muctumnuuel OI1.04 MatepuanoBeneHne peKOMEHAYETCS BECTH B CIEAYIOIIEM
MOPsIZIKE:

- 1oa00paTh OCHOBHYIO M 10 BO3MOKHOCTH JIOTIOJIHUTENIbHYIO JIUTEPATYPY;

- BHUMATEJIbHO NPOYUTATH COACPKAHNE 3HAHUM U YMEHHMM TE€MBI IPOTPAMMBI U METOJIUYECKHE
yYKa3aHUs K HEW;

- M3Y4YMTb MaTepHall COOTBETCTBYIOIIEH TEMBI 10 PEKOMEHI0BaHHOMY yueOHUKY. [Ipu aToM ams
JYYIIEro YCBOGHHUs MarepHaja peKOMEHIYyeTcsl NMPOYMTaTh COOTBETCTBYIOLIME pa3/ieibl yueOHUKa J1Ba
pasa: nepBblif pa3 6erio, yToObl NOIYYHUTh OOIIee MpeAcTaBIeHne 00 U3yyaeMbIX BOIIpocax, a BTOPOil pa3
Oosee TIATEIBHO, TOOMBAsICh MOJIHOTO MOHUMAHUs y4eOHOr0 MaTepuana;

OTBETUTH HA BOMPOCHI JIJIsi CAMOKOHTPOJIS;
- BBINIOJIHUTH KOHTPOJIBHYIO PadoTy.

[Ipyn u3ydeHUHM AWCIUIUIMHBI PEKOMEHIYETCS BECTH KpPAaTKUH KOHCIEKT. B KOHCIekTe ciemyer
3aMUChIBAaTh OCHOBHBIC TOJIOKEHHUS W3Yy4aeMOM TEeMbl W BBIYEPUYMBATH COOTBETCTBYIOIIHME TpaduKH,
cxembl U 1p. OCHOBHBIE OTPeIeNIEHNs HEOOXOAMMO TTOYEePKUBATh, POPMYIIBI OOBOAUTH paMKoil. OueHb
MOJIE3HO 3aliCH B KOHCIIEKTE COIMPOBOXKAATh MPUMEpPaMHU M3 MPAKTUKH PAOOTBl Ha MPOU3BOICTBE.



KoHcnekT Hajjo cocTaBiIsATh TakK, YTOOBI IO HEMY MOXHO OBLIO TOTOBUTHCS K 3K3aMEHY, HE NI€PEUUTHIBAs
BHOBb BeCh Marepuaia mo y4eOHHKY. CaMOKOHTPOJIb ITyTEM OTBETa Ha BOIPOCH CIEAyeT MPOBOAMUTH
IIoCJIe KaXXI0M TeMbl. PekomMeHayeTcs OTBEThI Ha BOIPOCHI JUIsi CAMOKOHTPOJISA JaBaTh B IIMCBMEHHOM
BUJIE, YTO 00JETYUT pabOTy MO BBIMOJIHEHUIO KOHTPOIBHOM pabOThl ¥ OATOTOBKY K 9K3aMEHaM.

Bce Bompockl, ocraBmiuecss TOCIE CaMOCTOSTENIBHOTO W3YYCHHS HESICHBIMH, HE0OXO0IUMO
BBISICHUTH y CICIHMAJIMCTOB HIIM TIperojaBareneii yueOHOro 3aBe[ICHUsI BO BPEMsSI OYHBIX KOHCYJIbTAIUN
WIA TyTeM MUCHMEHHBIX 3alPOCOB, TOJBKO MOCJIE ITOTO NMPHUCTYIHTh K BBIMTOJHEHHIO KOHTPOJIHHOM
paboTHI.

B pe3ynbrare u3zyuenusi yueOHON AUCHUIIINHBI CTYACHT JOJIKEH
HMeTh MpeaCcTaABJIeHHE:

0 B3aumMOCBsi3W  yueOHoM  muctmmumeel  OILL04  MarepuanoBenenue ¢ JIpyrUMHU
o0mIenmpopeCCHOHANBHBIMU  CTICIIUATHLHBIMU AUCIUTLTNHAMY,

0 MPUKJIATHOM XapaKTepe y4eOHO! AUCIUIUIMHBI B paMKax CIENUATbHOCTH;

- 0 HOBEMIIMX JIOCTHIKEHUSX U MCPCIICKTHBAX PA3BUTHUA B obnactu MaTCPpHATIOBCACHM,

BBIITOJIHCHHEC na6opaToprlx H IIPAKTHYCCKHX pa60T;

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

Nzydyenne muctumummael OI1.04 MatepuanoBeneHiue pEeKOMEHAYETCSI BECTH B CICIYIOIIEM
MOPSJIKE:

- 1o100paTh OCHOBHYIO U IO BO3MOXXHOCTH JOIOJHUTENIBbHYIO JINTEPATYPY;

- BHUMATEJIbHO IPOYUTATh COAEPKAHWE 3HAHUU M YMEHUH TEMbI IPOTrPaMMbl U METOJIUYECKHE
YKa3aHHS K HEH;

- U3YUUTh MaTepual COOTBeTCTBYIOIJ_Ieﬁ TEMBI 110 PCKOMCHAOBAHHOMY y‘{e6HI/IKy HpI/I OTOM IJIA
JIyqaiero yCcBOCHHUsS MaTepuajla pCKOMCHAYCTCA MPOYHUTATh COOTBCTCTBYIOHIUC Pa3aCIIbL y‘ICGHI/IKa JABa
pasa: HepBHﬁ pas 661".]'[0, YTOOBI MMOJIYYUTb 06]].[66 MNpEaACTaBJICHHUC 00 HN3Yy4aCMbIX BOIIPOCAX, a BTOpOfI pa3
Ooiee TIIATCIBHO, ,Z[06I/IB35{CL MOJITHOI'O IIOHUMaHHA yqeGHoro MaTepualia;

- OTBETHTbH Ha BOTPOCHI JIJII CAMOKOHTPOJIS;
- BBITIOJIHUTH KOHTPOJIBHYIO palboTYy.

[Ipyn M3ydyeHHH AMCHUIUIMHBI PEKOMEHIYETCS BECTHM KPATKUM KOHCHEKT. B KOHCHEKTe cienyeT
3aMyChIBaTh OCHOBHBIE TIOJIOKEHUS HM3y4aeMOM TeMbl M BbIYEPUMBATH COOTBETCTBYIOIIME TIpaduKH,
cxembl 1 Ap. OCHOBHBIE OIpeieNeHus] He0OOXOAMMO MOTUepPKUBaATh, (POPMYIbI 00BOAUTH paMKoi. OueHb
MOJIE3HO 3alMCU B KOHCIEKTE COIMPOBOXKIATh NpPUMEpaMH M3 IMPAaKTUKH paboThl Ha MPOM3BOJCTBE.
KoHcnekT Hajo cocTaBiIsATh TaK, YTOOBI IO HEMY MOXKHO OBUIO TOTOBUTHCS K IK3aMEHY, HE MepeUUThIBas
BHOBb BeChb Marepuaia mo yueOHHKY. CaMOKOHTPOJIb ITyTEM OTBETa Ha BOIPOCHI CIEAyeT MPOBOAMUTH
Iocyie KaxJaoM TeMmbl. PekomeHayeTcs OTBEThl Ha BOIPOCHI JUIi CAMOKOHTPOJIS JaBaTh B NMHUCBMEHHOM
BU/JIE, YTO OOJIErYUT pabOTy MO BHINOJIHEHUIO KOHTPOJIbHOM paboThl M MOJATOTOBKY K SK3aMEHaM.

Bce BOIIPOCKEI, OCTAaBHIHMECA IIOCJIIC CaMOCTOATCIIBHOTO H3YUCHUSA HCACHBIMU, HCO6XO}II/IMO
BBIICHUTD Yy CIICHUAJIMCTOB HJIN HpenonaBaTeneﬁ yqe6H0ro 3aBCACHUA BO BPEM OYHBIX KOHCYJ'IBTaI_[I/II\/'I



WIN TyT€M NHCBMEHHBIX 3allPpOCOB, TOJBKO IIOCJIE 3TOTO NMPHCTYHMHUTH K BBIMOJHEHHUIO KOHTPOJIBHOW
paboTHI.

B pe3ynbprare uzydenus: yueOHOM TUCIMIUIMHBI CTYJEHT JOJKEH:
HMeTh NpeAcTaBJ/IeHHe:

- 0 B3auMocBs3u yueOHoM guctmmmHbl  OI1.04  MatepuanoBeneHue ¢ JIpyruMHU
o01enpodeccHOHAIbHBIMU U CHELUATBbHBIMU AUCHUIUIMHAMY;

- 0 IIPUKJIAJHOM XapakTepe yuyeOHOM JUCLUIUIMHBI B PaMKax CIEHalbHOCTH;

- 0 HOBEMIIMX JOCTHKEHMSX U NEPCHEKTHBAX Pa3BUTHUS B 00JIACTH MaTepHaIOBEICHMUS;
3HATh:

- CTpOEHHE U CBOMCTBA MAaTE€pUAJIOB, METO/bI UX UCCIICIOBAHMS;

- KJIaccu(UKaIMIO MaTepPUaIOB, METAIIJIOB U CILIABOB;

- 001acTu MPUMEHEHUS] MaTEPUAJIOB;

- 4 METO/IbI BO3/ICHCTBHS HA CTPYKTYPY M CBOMCTBA MaTE€pUaOB;

yMeThb:

- BbIOMpAaTh MaTepuaibl 115l KOHCTPYKIMHA O X HA3HAYEHUIO U YCIIOBHSIM SKCIUTyaTaluH;
- NPOBOJUTH MCCIIENOBAaHUS U UCIBITAHUS MATEPUAJIOB;

- paboTaTh ¢ HOPMATUBHBIMU JOKYMEHTaMH JJisi BbIOOpa MaTepHajoB C LEIbl0 oOecreyeHus
TpeOyeMBIX XapaKTEPUCTUK U3ICITHIA.
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YYEBHOE 3AJIAHUE
BBenenne
OOyuaromuiicsi T0OJDKEH 3HaTh:

- OCHOBHBIC 3a1aun yueOHou aucturummabl OI1.04 MarepuanoBeneHre U €e poJib B IMOATOTOBKE
CIEIUATTUCTOB CEIbCKOXO3SICTBEHHOT'O ITPOU3BOICTBA;

- COACPNKAHUE U CBA3b C APYTMMHU JUCHUIITIMHAMHA yqe6Horo IJ1aHa,

- KpaTKyIO MCTOPHIO Pa3BUTHs HAYKH O METalliaX, CIUIaBaxX, UX 00pabOTKe U HEMETAJUIMYECKHX
KOHCTPYKTHMBHBIX MaTEpHasOB;

- BHJIBI META/UIOB, CIUIABOB M HEMETAUIMYECKUX KOHCTPYKIIMOHHBIX MaTepHUasOB,
WCIIOJIB3YEMBIX B IMPOIIECCE MPOU3BOJACTBA, PEMOHTA TPAKTOPOB, aBTOMOOMIICH, CETbCKOXO03IMCTBEHHBIX
MaIIHH.

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

MeTtoanyeckue ykasaHus

O3HaKOMbTECh C COJEpXKAHUEM Y4YeOHOW JUCUUIUIMHBI, HCTOPUEH pa3BUTUS METaLUTypIruu,
METAJUIOBEICHUS M TEXHOJIOTHEH 00pab0TKH KOHCTPYKIIMOHHBIX MaTepPHAaJIOB.

VscHHUTE, YTO PpalMOHAIBHBIA BBHIOOP MAaTEPUAIOB W COBEPIICHCTBOBAHUE TEXHOJOTHYECKUX
IIPOLIECCOB MX 00pabOTKM 00ECHeunBaOT HAAEKHOCTh KOHCTPYKLHH, CHHXKAIOT CEOECTOMMOCTh U
MOBBIIIAIOT IPOU3BOAUTEIBLHOCTD TPYAA.

Bam HYXHO 3HATb CTPYKTYpPY H CBOIMCTBAa METAJIOB U HX CIINIaBOB, U3 KOTOPBIX HU3IOTOBJICHLL
AC€TaJIn MallliH, YTOOBI BBI6paTB paI_[I/IOHaJ'ILHHﬁ CII0Cc00 BOCCTAHOBIICHUS JeTanaen IIpru pCMOHTC.

Bomnpoce! 11 caMOKOHTPOJIA
1. Vkaxure nenu u 3agaun yueonoi aucuurinasl OI1.04 Marepuanosenenue.
2. Kakue MeTaibl U CIIaBbl OTHOCSTCS K YEPHBIM?.
3. Kaxkue 1iseTHble METAJUIBI U CIIABbI UMEIOT IIPOMBIIIJIEHHOE 3HaYEHHUE?
4

UeM BBI3BaHO IIMPOKOE MPHUMEHEHHE B COBPEMEHHON MPOMBIIUIEHHOCTH CHHTETHYECKHX
MaTepuaioB?

Paznen 1. ®u3uko-XxuMu4ecKre 3aKOHOMEPHOCTH (POPMUPOBAHUS CTPYKTYpBl MaT€pHajIoB

1.1. CTpoeHue U CBOMCTBA MATEPHAJIOB

1.2. ®opMupoBaHHe CTPYKTYPbI JUTHIX MATEPHAJIOB



1.3. ®opMupoBaHue CTPYKTYpPbI 1e(OPMUPOBAHHBIX
MeTAJ/UIOB M CILIABOB
OOyuvaromuiics TOHKEeH

HMETb NnmpeacraBjacHue: 00 AJUIOTPOIMNYCCKUX MMPpEBpALICHUAX B TBCPABIX TCJ1ax,
AHU30TPOIIHOCTHU, O HpouecCax IUIABJICHHUA H KpPUCTAJUIM3AllMHU, MCTOOAaX HCCICAOBAHHUA CTPOCHUS
METAaJJIOB, 00 SBJIEHUIX BO3BpaTa U pCKPUCTATIIU3 AU

3HaThb: KJ'IaCCI/I(bI/IKaI_II/IIO MCTAJJIOB, BHJbl KPUCTAJUIMYCCKHUX PCIICTOK, XapaKTCPHBIC CBOMCTBaA
METAJIOB W METOAbI HX I/ICHBITaHPlﬁ; CYIIHOCTh IMPOLUECCOB KPUCTAIM3allMKM MCTAJUIOB M CIIJIaBOB,
0COOEHHOCTH CTPOCHUA CIIMTKOB, 0COOEHHOCTH IIACTUYECKOH I[e(i)OpMaHI/II/I MOHO- U ITOJIMKPUCTAJLIOB,

YMETb: ONPEIENISITh TBEPAOCTh METAIIIOB U CILIABOB.
Jlureparypa: JI-1, c. 4...7; JI-2, c. 5...16.
MeTtoauyeckue yKa3aHusi

Bce cBoiicTBa MatepuanoB 3aBUCIT OT aTOMHO-KPUCTAUIMUECKOT0 CTpoeHusi. Beibop Marepuasion
JUIA JIeTaneld TPakTOpOB, aBTOMOOWIIEH, CEeNbCKOXO3SICTBEHHBIX MAIMH 3aBUCHT OT €ro CBOMCTB U
yCIOBUI pabOThI JETAIIH.

HpaBI/IHBHO BBI6paHHBIC MaTcprajibl H CIIOCOOBI MX 06pa6OTKI/I 00ecIeynBaoT HaJCKHOCTh H
JOJITOBCYHOCTH pa6OTBI MallliH, 1 YMCHBIICHUC UX ce0eCTOMMOCTH.

I/I3y‘~I€HI/I€ BBIIICYKA3aHHBIX TCM HAYHHUTC C AaTOMHO-KPUCTATNIMYCCKOI'0 CTPOCHHA METAJIJIOB.

VsacHuTe, Kakue KpUCTAUIMYECKHE PEIIETKH HauOoJiee 4acTO BCTPEUYAlOTCA Cpedu METaJUIOoB,
CYIIHOCTH aJUIOTPONMYECKUX TPEBPAlICHUH B HHUX. 3aTeM pa3depute IeeKThl KPHCTALTHYECKOTo
CTPOEHHUS U NPOLECC KPUCTAILIN3ALUHU U3 KUIKOTO COCTOSHMUS.

BLI‘IepTI/ITC B KOHCIICKTC OCHOBHBLIC THIIBI KPHCTAJIJIMYCCKHUX PCIICTOK YHCTBIX MCTAJIJIOB.
O3HaKOMbTECH C MTOHATUIMU HU30TPOIMHOCTU, AHU3OTPOITHOCTH.

PeanbHbie Kpucrauibl, B OTJIUYUC OT HACAIbHBIX, HUMCIOT ,[[e(l)eKTLI CTPOCHUSA: TOYCYHELIC,
HHHCﬁHBIC, IMOBCPXHOCTHLIC, 00BbEMHEIE.

PaCCManI/IBaH mponecc KpucTajuim3aluu METAJJIOB, HAUCPTUTEC B KOHCIICKT KPUBBIC OXJIAXKICHUS
YUCTBIX MCTAJIJIOB M CIIJIaBOB. 3aHOMHI/IT€, 4TO mepexoa 4YHUCTOIro METalIa U3 KHUAKOTO COCTOSAHHA B
TBEPAOEC, B OTIIMYMC OT CIlJIaBa, IPOUCXOAUT TOJIBKO ITPHU IMOCTOSIHHOM TEMIICPATYpPEC.

[Tpu 06paboTKe TOro WM MHOTO CIUIaBa UMEET BaXKHOE 3HaYeHUE UX (PU3NYECKHUEe, MEXaHUUECKHE,
XUMHUYECKUE U TEXHOJIOTHYECKUEe CBOMCTBA. [Ipu n3ydeHnn CBOMCTB METAIJIOB TIIATELHO Pa30epUTECh B
METOJIMKE UCIIBITAHUI Ha PACTSKEHUE, TBEPAOCTD, YIAPHYIO BA3KOCTh, YCTAJIOCTHOE Pa3pyLIEHHUE.

Pazbepute, kakue NpeBpalleHUs NPOMCXOJAT B KPHUCTAIMYECKOM peleTke Mpu yIpyroil u
IUTACTUYECKOM JlepopMaliny, B YeM pa3HHLA MEKAYPEaTbHON MPOYHOCTHIO U TEOPETUUECKOIA.

VYnpouHeHre MeTalla HMMeeT OOJbIIOe MPAaKTHUYeCKOoe 3HAa4YeHHEe, TaK KakK 3TO T03BOJISET
YMEHBIIUTh Pa3MepPhl U MacCy JieTanell MallliH, JaeT SKOHOMHIO MeTaJla.

Pa3bepure mpoiiecchl, MPOTEKAIOIIME B HAKJICIAHHOM METa/Ule MPH €ro HarpeBe, CYIIHOCTb
BO3BpaTa U PEKPUCTAILTH3AINH.

Bomnpocsl 111 caMOKOHTPOJISA



Kakue xpucramnyeckue peneTkyu Haudoliee 4acTo BCTPEUaloTCs CPpeid METaIoB?
Kakue umerorcs 1eeKTbl B aTOMHO-KPUCTAIUINYECKOM CTPOSHUH METaJIIOB?
IToueMy cBoliCTBa peagbHBIX METAJUIOB OTJINYAOTCS OT UI€AIbHBIX?

B yem cymHOCTh aJIJIOTPONIUYECKUX NTPEBPALLIEHUI B MeTalIax?

[lepeuncnure BUIbl MEXaHUUECKUX UCIBITAHUN METAJIIOB.

B ueMm cymHocCTh Hakiena, BO3BpaTa, peKpUCTaUIM3alum?

1.4. [lIuarpaMmmbl COCTOSIHHS CIIJIABOB

CTyneHT nomKeH

HMeTh TMpeJcTaBJeHHe: 00 OCHOBAaX TEXHOJIOTMH TIPOM3BOJCTBA YYTryHA, CTalM, IIBETHBIX
MeTaJuIoB (M€Y, aIFOMUHUS, TUTAHA);

3HaThb: KHaCCI/I(i)I/IKaHI/IIO CINIaBOB W OCHOBHBLIC ONPCACIICHHUA, AUAarpaMMbl COCTOSIHUSA CILJIAaBOB,
auarpaMmmy COCTOAHMA KEJIC30-UCMCHTUT U €€ KPUTHYCCKUC TOYKHU.

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

MeTtoanyeckue ykasaHus

[Tpexxae 4eM MpUCTYIHUTH K U3YyYEHUIO TEMbI, 03HAKOMBTECh C OCHOBAMH ITPOM3BOJICTBA YYTYHA U
CTaJM. YSCHHWTE, YTO, MO CpPAaBHEHHIO C YYIyHaMH, CTajlb OTJIM4YaeTrcs Oosiee BBICOKUMH (PU3HMKO-
MEXaHHUYCCKHUMH CBOMCTBAMH: MMOBBIIIICHHOM IMPOYHOCTHIO, 3HAYNTEIIHLHOMN IITAaCTUYHOCTBIO,
CIIOCOOHOCTBIO B IIUPOKHUX MpPEACIaxX HU3MCHATH CBOMCTBA B 3aBHCHMOCTH OT XMMHYECKOTO COCTaBa M
BUJIa TEPMUYECKON 00pabOTKH.

Ona xopormo o0pabaTsIBaeTCsl JaBlICHUEM, pe3aHueM U cBapuBaercs. CTaab COOEP)KUT MEHBIIE
yriepoza (10 2%), KpeMHHUsl, Maprasua, cepsl 1 ocdopa, 4eM 4yryH.

O3HaKOMBTECh C OCHOBAaMH TEXHOJIOTMH TPOM3BOJACTBA IIBETHBIX METAIIIOB (MEAM, alFOMHUHUS,
TUTaHA).

JluarpaMMbl COCTOSIHUSI TOKa3bIBalOT COCTOSIHME CIUIaBa JAaHHBIX KOMIIOHEHTOB IpU 1000
KOHIIGHTPALMH U IIpU JII000H Temmeparype. JluarpaMMbl CTPOST NMPH MEIJIEHHOM OXJIaXI€HUH, TI03TOMY
CTPYKTYpPBI Ha MarpaMMe COOTBETCTBYIOT PAaBHOBECHOMY COCTOSIHHIO. [Ipy mocTpoeHun nuarpaMMsl 1o
OCH abCLUCC OTKJIAABIBAIOT KOHIICHTPALIMIO 2JIEMEHTOB (B MPOLIEHTaX ), U3 KOTOPBIX COCTOUT CILIAB, & IO
OCH OpAMHAT - TEMIIEPATypPBbl, IPU KOTOPBIX IIPOUCXOIAT NIPEBPALICHUS B CILJIABE.

[locTpoiiTe M u3yuuTe AMArpaMMy COCTOSIHMSI CIIJIaBa, KOMIIOHEHTBI KOTOPOTO B TBEPJOM
COCTOSIHUHM HE pacTBOPSAIOTCS APYT B Apyre (CBUHEL - CypbMa), IPEXkKAe BCEro, UeTKO YSICHUTE, 4TO cO00i
IIPEJICTABIISIET IBTETHKA.

Jlanee  u3yuuTe  JOMarpaMMy — COCTOSIHMS — CIUIaBOB,  OOJQ/JalOUIMX  HEOTPAaHMYEHHOM
PacTBOPUMOCTBIO, KaK B *KHJIKOM, TaK U B TBEPOM COCTOSHUM (ME/Ib - HUKEINb) U 00pa3yioT OJHOPOJIHbIE
TBepAble pacTBOpbl. Kpucramimyeckue pemeTkd KOMIIOHEHTOB TMOIYYaloTCsl OJMHAKOBOIO THIA.
VscHuTe, Kakue BelecTBa Ha3bIBAIOTCS TBEPABIMH pPacTBOpaMH, W KaKH€ BUIbl TBEPABIX PacTBOPOB
MOTYT OBITh B CILIaBaXx.



[Tonapnstoiee OONBIIMHCTBO CIJIABOB OO0JIAAIOT OTPaHMYEHHOW PAcTBOPUMOCTHIO B TBEPIOM
COCTOSIHMM, TpeeNl pacTBOPUMOCTH YMEHBIIAETCS C YMEHBIIEHHEM TeMIlepaTyphl (CIUIaBbl CBHUHEI] -
0JIOBO, MEJIb - cepedpo) U mpejiesa pacCTBOPUMOCTH M3 TBEPJOTO PACTBOpA HAUMHAET BBIACIATHCS BTOpas
¢daza 1 mpu KOMHATHOU TEMIIEpaType CIUIABHI MOTYYAOTCS IBYX(a3HBIMH.

[Iporecchl KpUCTALIU3AIMN U3 TBEPAOTO COCTOSHHUSA MPOUCXOJAT MO TEM K€ 3aKOHaM, YTO U3
YKUJKOTO, TO €CTh IMyTEeM 3apOKIEHHUS ICHTPOB KPUCTAIUIM3AIMN U TIOCIEAYIOIIETO UX POCTa, TOITOMY
JUTsl 00pa30BaHus BTOPOU (pa3bl OXJIAXKICHHUE TOJDKHO OBITh MEJIJICHHBIM.

VY CI1aBoB, y KOTOPBIX €CTh MPEBPAICHUS B TBEPIAOM COCTOSIHUH, MOKHO MEHSTH CTPYKTYpY, a
3HAYHUT, U CBOMCTBA MTyTEM HArpeBa M OXJIAXKICHHUS C PA3JIHYHON CKOPOCTBIO, TO €CTh IIyTeM TEPMUYECKON
00paboTKH.

W3yuas cucreMy CIUIaBOB, 0OO0pa3yloIIMX YCTOMYMBOE XHMHUYECKOE COEAMHEHHE (MarHuil -
KaJIbLlUH, MapraHel] - KpPEMHMi), 3allOMHUTE, YTO AMArpaMMbl XapaKTEpU3YIOT CIUIABbI, B KOTOPBIX
KOMIIOHEHTBl HEOTPaHUYEHHO DPACTBOPUMBI B JKUIKOM COCTOSHHMM, COBEPIICHHO HEPacTBOPHMBI B
TBEPJIOM U IPH 3aTBEPACBAHUU 00PA3yIOT XUMUUYECKHE COCMHEHUS.

HpHCTynaﬁTe K H3YUYCHUIO JUArpaMMbIl IKCEJIIC30-IICMCHTUT. HOBTOpI/ITe AJJIOTPOIINYCCKUC
IMpCBPaAlICHHUA KCIIC3a.

Pa36epHTe BCC IPCBpAlICHUs, IMPOTCKAOINNUEC B KCJIC30YIJIICPOAUCTBIX CIUIaBaX IHPHU MCEAJIICHHOM
OXJIAXKACHUHN, U TTOJYHAOIIUCCA ITPU 3TOM CTPYKTYPHI, 0CO0EHHO IMpeBpalIiCHUA B TBEPABIX COCTOAHUAX.

B koHCnekTe mpexae BCEro BBIYEPTUTE JUArPAMMY JKEJIE30-LIEMEHTHUT, YKAKUTE CTPYKTYpPBI BO
BCeX 00JIacTsx, pa30epuTe M 3aMuiIuTe, YeM XapaKTEepPHbI BCE KPUTHUYECKHE TOUYKH M JIMHUH AUArPAMMBI,
UX TEMIIEPATYPHI U COACPIKAHUE YIIEPOIA.

3allOMHUTE pa3HUILy MEX1y 3BTEKTUKOW M 3BTEKTOMJOM: U TO U APYroe - MeJKas MeXaHudeckKas
CMECh, HO 3BTEKTHKA - MPOJIYKT KPUCTALIM3ALMMU M3 KHUJIKOTO PACTBOpPA, a 3BTEKTOMJ - HPOIYKT
BTOPUYHOM KpHCTAIIM3allMM, OH oOpasyercst MpH pacmajae TBepaoro pacrsopa. Ocoboe BHHMaHUE
oOpaTuTe Ha KPUTUYECKHE TOYKHM, B KOTOPBIX HPOMCXOJUT BTOpPHYHAs KpHUCTAIU3alUsA, U Ha
MIOJIYYaAIOILUECS CTPYKTYPHI.

Bormpocs! uist caMOKOHTpOIISt
1. UYro Ha3piBaercs criaBoM? [lepeuncianTe TUIIBI CILIABOB.

2. UYewm xapakrtepeH 3BTeKTHUecKHi cruiaB? Kakol cruiaB Ha3bIBaeTCS IBTEKTUYECKUM, J0O- U
3a9BTEKTHUYECKUM?

3. Kaxkue npeBpaiieHus MpoucxosT B CIJIaBax >Keae30-1eMeHTHUT 1o auausM GS u ES?
4. Tlpu xakoli TemmnepaType IpOUCXOAUT 0O0pazoBaHue nepaurta’?

5. Kakoe mpakTudeckoe 3Ha4eHHE UMEET TharpaMmma sKee30-IeMeHTUT?

1.5. Tepmudeckas 1 XUMHKO-TepMHUYECcKast 00pabOTKa METaJIIOB U CILJIAaBOB

CTyneHT nomKeH

HUMETh TMPEACTABICHUC: O IMEPCICKTHUBAX pPa3BUTHA TepMI/IIIeCKOI\/'I u XHMHKO-TGpMH‘—ICCKOﬁ
00pabOTKK MaTepuanioB, BO3MOXKHBIX JAePeKTax MaTepHaOB MPU TEPMUUYECKOW U XUMHUKO-TEPMUYECKOU
00paboTKe MaTepuaioB;

3HATb: OCHOBHLIC BUJIbI 1 TCXHOJIOTUYCCKHUC ITPOLECChI TCpMH‘ICCKOfI )51



XUMHKO-TEPMHUYECKON 00paOOTKH MaTepUaliOB, BIUSHUE TEPMHUECKOW W XMMHKO-TEPMHUYECKOM
00paboOTKK Ha CTPYKTYpPY M CBOWMCTBA CILIAaBOB, OCHOBHOE O0OpYyIOBaHUE JJIsi TEPMHUECKON U XMMHKO-
TEPMUYECKOH 00pabOTKH;

yMeTh: O0OOCHOBATh BBIOPAHHBIH PEXKHM TEPMUYECKOH OOpabOTKH, MPOBOAUTH TEPMHUECKYIO
00paboTKy CILJIABOB.

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

MexaHUYecKrue M TEXHOJOTHUECKUE CBOMCTBA CIUIABOB MOXKHO YJIYYIIUTh ITyTEM TEPMHUYECKOW U
XUMHUKO-TEPMUYECKON 00pabOTKOM.

Tepmuueckass 00paboTKa - MPOLECCH, CBA3aHHBIE C HATPEBOM M OXJIAXKICHHUEM, BBI3BIBAIOIIHE
U3MEHEHUE BHYTPEHHETO CTPOCHHUS CIUIaBa M COOTBETCTBYIOIEE H3MEHEHUE MEXAHUYECKHX,
'"MIOMOJIOTMUECKUX U IPYIUX CBUHCTB.

[IpaBuiibHOE IPUMEHEHUE TEPMUYECKON 00pabOTKHU CTalu B MPOLIECCE M3TOTOBICHUS M PEMOHTA
JeTanei TpakTOpoB, aBTOMOOMJIEH, CETbCKOXO035HCTBEHHBIX MALIMH MO3BOJIMUT MOBBICUTh MEXaHUYECKUE
CBOCTBA M TEM CEMb IM y M CIIMYUTh CPOK CITY>KObI, CHU3UTH ate., COKpATUTh PACcX0/] MeTaIlIa.

I/IsyquI/Ie BOIIPOCOB TepMquCKOﬁ O6pa6OTKI/I PEKOMEHAYCTCA HIPOBOAUTH B cnenyiomeﬁ
IIOCJIICIOBATCIIBHOCTH .

1.  VscHHTB, YTO TPOIECCHl TEPMHUUECKOH OOpaOOTKH CTAIM M YyT'yHa OCHOBaHBI Ha SBICHUU
BTOPUYHOW KPUCTAILTU3AINY TI0 JIMHHUSIM JTUarpammel xkene3o-niemeHTuT GS, SE, u PSK.

2. HayT-II/ITI)CFI o JuarpaMme XKeEJIC€30-UEMCHTUT ONMPEACIIATh 3HAYCHUA KPUTUUCCKUX TOYCK ITPpH
Harp€BaHuu U OXJIAXKACHHUU IJI PA3JIMYHBIX IO COACPIKAHUIO YITICpOda CTajeH.

3. I/ISY‘IHTC 9Tallbl pacnaaa U CTPYKTYPHI, I[IOJTy9aCMBbIC IIPU PA3JIMYHBIX CKOPOCTAX OXJIAKACHU
AyCTCHUTA.

4, PaCCMOTpI/ITe q)aKTOpBI, O6€CH€‘II/IBaIOH_H/Ie KaueCTBCHHOC TIPOBCIACHUC TepMquCKOﬁ
O6pa6OTKI/I. K #HHUM OTHOCSTCH: CKOpPOCTb U TEMIICpAaTypa HArpeBa U OXJIAKACHUA, ITPOAOJLKUTCIIBHOCTD
BBIACPIKKU.

[Ipu HE0OXO0AMMOM CKOPOCTH OXJIAXKIEHHUS MOJOUPAIOT OXJIAKIAIOIIYIO CPELTY.

B 3aBucruMocCTH OT TeMIiepaTypbl HarpeBa U CKOPOCTH OXJIAXKJIEHUS Pa3INyaroT CIEAYIOLIUE BUIbI
TEPMHUUECKON 00pa0OTKU: OTKUT, HOPMAIM3AIHIO, 3aKaJIKy U OTITYCK.

W3yunte 1enp M CYIIHOCTh KaXJOr0 BHJIAa TEPMUYECKOM OOpabOTKH, €ro TEXHOJOTHIO0 B
3aBHCUMOCTH OT XMMMYECKOI'O CIUIaBa, a TAKXKe - KaKyl CTPYKTYpYy U CBOMCTBa NMpHOOpETaeT CIUIaB B
pe3yibTare MPOBEACHHSI KaXKI0Tr0 BUa TEpMUUECKOM 00paboTKH. DTO 0OTMeYaiiTe B KOHCIIEKTE.

[Tpu u3yueHnH mpoIeccoB XUMHUKO-TEPMUUECKOI 00paboTK 0OpaTuTe BHUMaHUE HA TEMIIEPATYPy
nporecca, XMMUYECKUH cOCTaB (MIPOLEHTHOE CO/IepIKaHue YIIepoia) U Ha He0OXOIMMOCTb TEPMUYECKOM
00paboTKH 0 WJIK MOCTIE TOrO WIM HHOTO BHUJIa XMMHUKO-TEpMitueckoit 00paboTKH.

3amoMHUTE, YTO TBEPAOCTh MOBEPXHOCTHOTO CJIOS IMOCJE HEMEHTAIMU IOJIy4aeTcsi TOJIbKO MpuU
HOCJEYIONEH 3aKalke, CepALEBHHA IIPU 3TOM OCTAeTCs BSA3KOHM, TaK KakK CTAIN C MaJIbIM COJEpXKaHUEM
yriaepojaa NpakTUYeCKu He BOCIPUHUMAIOT 3aKaJKYy.



HyxHo umets npencraienue o 1udPy3noHHON MeTaUIU3alui XPOMOM, aTIOMUHUEM U IPYTHUMHU
JJIEeMEHTAaMH, TOHWMATh NPUHIHUMUATBHOE OTIHYHe AUPQPY3UOHHOTO HACHIIMICHUS TMOBEPXHOCTH
METaJUIaMH OT TaJibBa-. HUYECKUX MOKPHITUH, HA3HAYEHUE KaXKJI0T0 METO/1a.

BOHpOCLI AJIs1 CAMOKOHTPOJIA

1. Kakue mnonywaroTcs MpOOyKTHI pacliaja ayCTeHUTa B 3aBUCHUMOCTH OT CKOPOCTH €ro
oxJiaxJieHus1? OxapakTepu3ynuTe ux.

2. Kakas 3akanka Ha3bIBaeTCs MOJIHOM, a KaKas HEIOJIHOU?

3. Ot 4ero 3aBUCHUT BBIOOP OXJIAXKIAIOIIEH CPEIbl IPH 3aKaIKe?

4. Tloyemy A AOSBTEKTOUAHOM CTallU BCETa MPOU3BOISIT MOJIHYIO 3aKAJIKY?

5. B d4em cymHoOCTh ieMeHTauuu?

6. B 4em 10CTOMHCTBA M HEJOCTATKU a30TUPOBAHMS, B KAKUX CIy4asix €ro MPUMEHSIOT?
Pasnen 2. MaTtepuaJibl, NpuMeHsieMble B MAIIIUHO- U IPHOOPOCTPOEHUHU

2.1. KoHCTPpYKIIMOHHBbIE MATEPHAJIbI

CTyleHT HOKEH 3HATh:

- o01ue TpeboBaHus, MPEIbIBIsIEMbIe K KOHCTPYKIIMOHHBIM MaTepuasam;

KJ'IaCCI/I(bI/IKaI_II/IIO KOHCTPYKIIMOHHBIX MAaTCPUATIOB,

TEXHUYECKHUE XapaKTEPUCTUKHU KOHCTPYKLIMOHHBIX MaT€pUaoB;
- METOJbI IOBBIIIEHNS KOHCTPYKTUBHON ITPOYHOCTH;
- MapKHUpOBKY, 00J1aCTh IPUMEHEHHUS;

- MPHUHIIAITEI BRIOOpA MATEPUAIOB JJII KOHKPETHBIX ycioBuid paboTsl. Jluteparypa: JI-1, c.
27...32; JI-2, c. 50...53.

MeToauyeckue yKa3aHus

KayecTBO cTanu, BO MHOTOM, 3aBUCUT OT crioco0a BbIIUIaBKH. Pazbepute, MapKHUpPOBKY CTalu IO
I'OCT 380-88 u I'OCT 1050-74. Beinumure, B KOHCIIEKT HECKOJIBKO MapOK KOHCTPYKIIMOHHOM CTain
OOBIKHOBEHHOI'O KauyecTBa, KaueCTBEHHONM M BBICOKOKAUECTBEHHOM M YKaXHT€ MX COCTaB U 00JacTh
IIPUMEHEHHS.

HyxHO 3HaTh BIMsHHE yIIIEpO1a U OCHOBHBIX IPUMECEN HAa CBOMCTBA CTANIN. B KOHCTPYKIIMOHHBIX
CTaJIsIX cojep)kaHue yriepoga He mnpesbimaer 0,65%, Tak Kak MpH OOJbIIEM COAEpXKaHUM Yriiepoja
JIeTalIi CTAHOBATCS XPYNKUMHU.

3anoMHUTE, YTO BpenHOe BiIusHHE (ochopa MposBIseTCS Tpu paboTe CTaIbHBIX JIETalel, cepbl
e 3aTPyIHSAET Topsuyo 00paboTKy JaBICHHEM.

Kak mnpaBuno, cramu, conepxamue g0 0,25% yraepoga, NOABEPralOT LEMEHTAUU C
MOCJENYIOIEeN 3aKaJIkol M HHU3KUM OTIYCKOM. MX Tak M Ha3plBaloT - LEeMeHTHpyeMmble. OHH
UCIIONIB3YIOTCSL TSl IeTaneid, paboTamuX ¢ yJapHBIMH HAarpy3KamMHl U TOJIBEPTAIONINXCS UCTUPAHUIO.
Heramu u3 craneit, conepxarmue 0,35...0,5% yrieponaa, moasepraroniuecs: 1eHCTBUIO OOJBITUX HATPY30K,
MoABEPTar0T YIYUIICHHUIO, TO €CTh 3aKaJIKE€ U BEHICOKOMY OTITYCKY. Hasremsarorcss onn yIIyduiacMbIC. Ecmm
TaKue JCTAIA TAKXKe MOJBEPraloTCsl UCTUPAHUIO, TO JEJAETCS MOBEPXHOCTHO YIMPOUYHEHHUE (Yalle BCEro



TOKaMH BbICOKOH 4acToThl)- Ctuiu, cogepxaiue 0,55...0,65% yraepozaa, uayt oObIYHO Ha U3TOTOBJICHHUE
peccop u npykuH. X moBepraior 3aKajike M CpeTHEMY OTITYCKY.

Tak kak CBOWCTBA CTaIM 3aBHCAT OT UX BHYTPEHHETO CTPOCHHS, TO HEOOXOAUMO YSICHUTD BIIHSIHUE
JIETUPYIOLIUX 3JIEMEHTOB Ha CTPYKTYPY M CBOMCTBA CTAJICH.

[Ipu HeOONBLIOM COJEPXKAHUU JIETUPYIOIUX 31eMeHTOB (2...5%) Bce mpenMyIiecTBa CTalld
HPOSIBIISIIOTCS TOJIBKO ITOCIIE 3aKAJIKH.

[Ipu Oonbumiom conepkanuu Jserupytommx sneMeHToB (10.. 15%) cranu ynpoudHSAIOTCS
iacTuyeckoil nedopmanueil (Hakiaenom). JlernpoBaHHbBIE CTalnM MO CPAaBHEHUIO C YIIIEPOIUCTBIMU
OTINYal0TCs 0oJiee BHICOKMMH (U3MKO-MEXaHUYECKUMHU cBoiicTBamu. KOHCTpYKIIMOHHAs JIeTHpOBaHHAs
CTallb TPUMEHSETCS Ui W3TOTOBJICHUS OTBETCTBEHHBIX JeTalled TPaKTOPOB, aBTOMOOWIECH W
CEJIbCKOXO35CTBEHHBIX MAIMH.

[IpumeHeHne JNEerupoBaHHBIX CTAJIEW PE3KO YIy4dlIaeT MEXAHWYECKUE CBOMCTBA HW3IECIUH,
CIIOCOOCTBYET SKOHOMHUH METaJlIa, YIPOIIAET MPOSKTUPOBAHUE.

H606XOI[I/IMO 3HAaTb KJ'IaCCI/I(i)I/IKaI_II/II-O JICTUPOBAHHBIX cTajey IIo pa3/IM4HbIM IIPpHU3HAKaAM, HX
MapKHUpPOBKY, YMCTb IPABUJIbHO OIPEACIUTH 110 MApKE CTAJIN €C XUMHUYECKUH COCTaB M IIPpUMCPHOC
Ha3HaueHHe. BuIMMIIMTE B KOHCHEKT HECKOJLKO MapoK yIiiIepOAUCTBIX KOHCTPYKIHOHHBIX U
JICTUPOBAHHBIX CTaHeﬁ, pacmmbpyﬁTe HX COCTAB, YKAXKUTC HA3HAUCHUC.

Bomnpocsl 111 caMOKOHTPOJIA
1. Kak Bnusier yriepos Ha CBOMCTBa cTajien?

2. Kakas pasnuna B CBOMCTBaxX MpHU OJWHAKOBOM COJEPKAHMH YIiIepoda MEXIYy CTajblo
OOBIKHOBEHHOT'O Ka4eCTBa, KAUECTBEHHOM U BEICOKOKAYECTBEHHOM?

3. Kak BAusIOT Jerupyromume 3JeMEeHThl Ha KPUTHYECKYIO CKOPOCTh 3aKaJIK1?

4. Kak BnusieT JerupoBaHue CTaJIM HA pa3Mepbl U Maccy JieTaneil MaluH U 000pyaoBaHus?
5. Kak ynpounstorcs cranu tuna O 8X18H1 OT?

2.2. MarepuaJibl ¢ 0cO0BIMHM TEXHOJOTHYECKHMH CBOMCTBAMU

CTyaeHT 10IKEeH 3HaTh:

KOJIMYCCTBCHHBIC, KAYCCTBCHHBIC XapaKTCPUCTUKHA O6pa6aTBIBaCMOCTI/I pE3aHuCM;
- KJaccu(UKAIUIO CTaJiel ¢ yaydllieHHONH 00pabaThiBa€MOCThIO PE3aHHUEM;

- CBOWMCTBA, XapaKTEPU3YIOIIUE TEXHOJIOTUICCKYIO INIACTHYHOCTD;,

- (axTopsl, BIUIIONINE HA CBAPHBACMOCTH;

- JKeJNe30YTJIePOJUCThIE CIIABLI C BHICOKUMHU JINTEHHBIMU CBOMCTBAMU;

- CBOWMCTBa M KJIacCU(DHUKAIINIO MEU U MEIHBIX CIUIABOB; YMETh:

- BLI6I/IpaTL MaTCpHraJIbl 110 UX TECXHOJOTHYCCKUM XAPAKTCPUCTHKAM. JII/ITepaTypa: JI-2, C. 53,
56...58.

MeToan4yeckue yKasaHus

Xopoio 06pabaThIBalOTCS pe3aHNUEM TIJIAaCTUIHBIC MaTePHAITHI.



Bosbiie Bcero BiMSET Ha IUIACTUYHOCTH CTalM yriaepon. KpynmHO3epHUCTBIM maTepuan MeHee
IIJIaCTU4YCH, YEM MGHKOSCpHHCTBIfI.

I/ISY‘II/ITG MaJIOYIJICPpOAUCTBIC M ABTOMATHBLIC CTalid, IJId KOTOPLIX XapaKTCPHA IMOHMUKCHHAA
IJIaCTUYHOCTD, 06paTI/IT€ BHHUMaHME Ha 00JIaCTh MMPUMCHCHUS.

CnocoOHOCTh pa3IMYHBIX METAUIOB M CIJIABOB CBapHBAThCS HEOJMHAKOBA M 3aBUCUT OT HUX
(bu3NyecKux CBOMCTB, XMMHYECKOIO COCTaBa M BbIOpaHHOro cmnocoba cBapku. g oOecnedyeHus
XOpoIel CBapUBaEeMOCTH METAJLIBI IOJKHBI 00J1aaTh O0JBIION TEIIONPOBOHOCTHIO, MAJION yCaaKOM U
UMeTh HeOombIIoN KodhduUMeHT JuHeiHoro pacmupenus. C MOBBILICHUEM B CIUIAaBE COJEPIKAHUA
yraepoaa (cBbiie 0,3%) cBapuBaeMOCTb YXY/IIIAETCS.

BaxxneWmnMu CBOMCTBaMHM, 110 KOTOPBIM CYIAT O IPUTOJHOCTH CIUIABA JUISA JIMTEUHBIX LIEJIEH,
SABJISIETCS )KMIKOTEKY4€ECTh, BEJIMYMHA YCAJIKHU 3aCThIBAHUS, CKIIOHHOCTD K JIMKBALUH.

Cranp uMmeeT XyalUIue JIUTEHHbIE CBOMCTBA [0 CPAaBHEHUIO C YyT'YHOM. MUKpPOCTPYKTypa 4yryHa
COCTOMT M3 CTaJbHOH OCHOBBI M BKJIIOUEHUH rpadura. CBoiicTBa YyryHa 3aBHCST OT CBOMCTB
METAJUINYECKON OCHOBBI M XapaKTepa BKIIOUEHUH rpaduTa, TO €CTh OT €ro (OopMbl U KOJIMYECTBA.

VYscHUTE MeXaHMYeCKHE CBOWMCTBA, CTPYKTYphl, MapKHUpPOBKY, OOJIACTh NPUMEHEHHUS CEporo,
BBICOKOIIPOYHOTO, KOBKOr0o 4yyryHa. CBONCTBa 4yryHa MOYKHO YJIYYIIUThH JISTUPOBAHUEM, BBOJS B €rO
COCTaB XpOM, KPEMHUH, ATFOMUHUN, HUKEIIb, ME/Ib.

VsacHuTe 007aCTh NMPUMEHEHUS H3HOCOCTOWKHX, MXAPOCTOWKHX, YKAPOIPOYHBIX, KOPPO3UOHHO-
CTOMKHUX YYT'YHOB.

W3yuuTe criocoObl MOTy4YeHHUs MEAH U €€ CIUIABOB - JIATyHU, OPOH3BI; X CBOMCTBA, MApKUPOBKY U
00J1aCTh IPUMEHEHUSI.

Bomnpocsl 11si CAMOKOHTPOJIS

Kakue ocHOBHBIE IPIMECH BXOST B COCTaB YIJIEPOAUCTHIX CTAICH?

Kakas ctanb Ha3biBaeTcs aBToMaTHOI? HazoBuTe 001acTh ee mpUMEHEeHHUs.
Pacmmgpyiire mapku gy rynoB CH12, K4-35-10. Ykaxkute 00:1acTh UX TPUMEHEHUS.

Kakas ¢opma rpaura odecnieunBaeT Haubosiee BHICOKHE MEXaHUYECKHEe CBOMCTBA YyryHa?

A o

Kakwue crinaBb! Ha3bIBalOTCS JaTYHAMU?

6. Kak mapkupyroTcs 1aTyHU U OpOH3BI?

2.3. U3HococToliKHEe MaTepuaJIbl

CTyaeHT N0KEH 3HATh:

KJ1accU()UKALMIO BUI0B U3HALLIMBAHUS MaTEpPHAJIOB;

- MaTepHalibl, YCTOHUMBbIE K aOpa3WBHOMY HW3HAIIMBAaHUIO, CBOWCTBA, KiaccH(UKALHUIO,
MapKHPOBKY, 00JIaCTh IPUMEHEHMUS,;

- MaTepualibl, YCTOMYMBBIE K YyCTAIOCTHOMY BUJly M3HALIMBAHMS;
- aHTU(QPUKIMOHHBIE MaTepuasbl, UX KIAaCCHU(PHUKAIHNIO, CBOWCTBA, MPUMEHECHHE;
- ' IPUHIUIIBI TOJI00pA U3HOCOCTOMKUX MaTEPHUAIIOB JJI JIeTajieil Me-

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



MeToanuyeckue yKazaHust

I[HSI HU3TrOTOBJICHUA neTaneﬁ MalllluH, pa60Ta101uHx B YCJIOBUAX TPCHUA, HPUMCHAIOT CIICHUAILHBIC
HW3HOCOCTOMKHE CTaNIH - apUKOIIOAIIHNITHUKOBBIC, I‘pa(bI/ITI/I3I/IpOBaHHBIe, BBICOKOMApPIraHIIOBUCTEIC.

O3HaKOMBTECh C XHUMHYECKHM COCTAaBOM JTHX CTajlel, MapKUPOBKOH, TEepMOOOpPabOTKOM,
00JIaCThIO TPUMEHEHUSI.

Hapsiny ¢ moammnHuKaMu KaueHUsT B MEXaHHW3Max MAalIMH IIUPOKO MPUMEHSIOT MOAIIUITHUKA
cKosibkeHusl. JIJis yMeHbIIeHHs] M3HOCA COIPSTaeMbIX MOBEPXHOCTEH MPUMEHSIOT aHTHU(PUKIIHOHHBIE
MaTepuaibl, 00Jafarolue HHU3KUM KO3(DPUIMEHTOM TpPEHHUS, BBICOKOW KOPPO3HOHHOCTONKO-CTHIO,
JOCTaTOYHOM MPOYHOCTHIO, BEICOKON TETIONPOBOIHOCTHIO.

AHTHQPUKIIMOHHBIE CBOWCTBA MaTE€pHajoB OOYCIOBIEHBI UX CTPYKTYpOW, KOTOpas COCTOMT UX
MSTKOM IJJACTUYHOW OCHOBBI M BKJIFOUEHUM TBEpAbIX yactull. [Ipu BpamieHMH B NOAIIMIIHUKAX Baj
ONMPAETCA Ha 3TU TBEPJIbIEC YACTHULIBI, & MITKasi OCHOBA BKJIAJbIIIA [IOBEPXHOCTH IIPU CONPUKOCHOBEHHUH C
BaJIOM W3HAIIUBAETCS, B PE3yJIbTaTe 4ero oOpa3yercs CeTh MHUKPOKAHAJIOB, B KOTOPHIX YIEPKUBACTCS
cmaska. [Ipu 5ToM U3HOC Bana yMEHbIIAETCS, TO €CTh CHIXKAETCS KO3 PUIIMEHT TpeHuUS.

HSy‘lI/ITe MCTAJNIMYCCKUEC, HCMCTAINIMYCCKUC aHTI/I(i)pI/IKHI/IOHHbIe Marcepualibl Ha OCHOBC
APCBCCHUHDI, PC3UHBI, q)TOPOHJ'IaCTOBLIX TKaHeﬁ, Hux CBOﬁCTBa, IIPUMCHCHUC.

Beimmuminurte B KOHCHEKT MapKu aHTI/I(i)pI/IKL[I/IOHHBIX MaTepuaJIoB € YKa3aHUCM obnactH
IMPUMCHCHUS.

Bomnpocsl 111 CaMOKOHTPOJISA

1. B uyem 3axiro4aercsi 0cCOOEHHOCTh MIAPUKOMOAIIUITHUKOBBIX CTAICH?

2. KakoB cocTaB rpaduTH3MpOBAaHHBIX CTaJECH?

3. B dem 3akiroyaeTcs OCOOCHHOCTh BBICOKO MapraHmoBuctord ctamu ['13J1?
4. CpaBHHTE CcBOICTBa 0A0MTOB U OPOH3 KaK aHTU(PUKIIMOHHBIX MaTEPHAIIOB.

5. Tlepeuucnure nerupyronme 3MeMEHTl aHTU(PPUKIIHOHHBIX YYTYHOB.

2.4. Matepuansl ¢ BLICOKMMH YIIPYTMMH CBOWHCTBaMU

CryaeHT nomkeH

3HaTh!

~  MarepHalibl C BHICOKUMU YIPYTMMH CBOWCTBAMH, UX KJIacCU(UKAINIO, COCTaB, 0COOEHHOCTH
TepMuyecKkoi 00paboTku, cBoicTBa. Jluteparypa: JI-2, c. 80.

MeToauuecKkue YKazaHnusl

PGCCOpHO'pr)KI/IHHLIC cTajin JOJIXKHBI O6Ha,I[aTI> BBICOKMMH npeaciiaMu YIIpyrocTu,
BBIHOCJIMBOCTBIO, BA3KOCTBIO, IINIACTUYHOCTBIO.

Bricokue ympyrue cBoiicTBa obecnieunBaroTcs conepkanueM yriepoaa 0,5...0,7% u cTpykTypoi
TPOOCTHT IOCJIE 3aKaJIKU U oTiycka npu temneparype 400...500°C.

BeInummre B KOHCIIEKT MapKH CTajey Il U3TOTOBIICHHS NPYKHUH KJIANIAHOB JBUTATEINIEH, peccop
aBTOMOOMJIEH, TPAaKTOPOB, MapKu CTaled Uil MpPYKHUH, paboTaromIMX IMpPH BBICOKON TemIepaTrype B
KOPPO3UOHHOM Cpejie.

Bomnpocsl 111 caMOKOHTPOJISA



1. Pacmmdpyiite mapky cranun 68HXBKTIO. [lns yero ona nmpuMensieTcs?

2. Pacmm¢pyiite mapky cramu 70C3A. [ uero oHa npumeHsiercs?

2.5. MarepuaJibl ¢ MaJ10il IVIOTHOCTBHIO

CTyneHT AOKEH 3HATh:

- CIUIaBbI HA OCHOBE AJIFOMUHUS, UX CBOICTBA, KIACCU(PHUKAINIO, MAPKHUPOBKY, TPUMEHEHUE;
- CIUIaBbl HA OCHOBE MarHus, UX CBOICTBA, KIaCCU(PHUKALNIO, MADKUPOBKY, IPUMEHEHUE.
Jluteparypa: JI-2, c. 100... 104.

MeToanuyeckue yKazaHust

3 Ka4yecTBe KOHCTPYKI[MOHHBIX MaTEpUalIOB HIMPOKO MPUMEHSIOT CIUIaBbl HA OCHOBE aJIFOMHHUS,
KOTOpBIC TI0 CIIOCOOY IMOJYYEHUs 3ar0TOBOK M3JCIHI MOAPA3ACIAIOT Ha JeGOopMHUpyeMbIe U JIUTCHHBIC.
Hedopmupyemble CIUTaBbl pa3feisIOT Ha CIUIABBl YIOPOUYHSEMbIE M HEYNPOUYHSEMbIE TEPMHUYECKON
00pabOTKO.

Haubonpiiee pacrnpocTpaHeHHE TMOJYYWIM — YHOPOUYHSEMBbIE CIUIABBI  JIIO-paltoMUHBL.  OHH
MapkupyroTcs 0ykBoi I, mocie KoTopoii ctout mudpa, 0003Hayaromas yCIOBHbIM HOMED CIUIaBa.

Jluteiinble cmaBbl (CUITyMHUHBI) o0o03HauatoT OykBamu AJl u nudpoii, ykaspiBaromieii HoOMep
CILIaBa.

B mMammHOCTpOSHHN B OCHOBHOM MPUMEHSIIOT CIIaBbl Maraus ¢ Al, Mm, Zn, obnanaronue Manoi
TTIOTHOCTHIO.

JIuteiiHple MarHueBble CIUTaBbI 00o3HauyaroT OykBamu MJI, a nedopmupyemsie - MA. Ludpsr
o6o3HavaroT ycnoBHbIi Homep o 'OCT 14957-76.

I[JI?I MAariveBbIX CIUIAaBOB XapaKTCPHbI HHU3Kasg IMPOYHOCTb MW INNIACTHYHOCTL, IIO3TOMY OHH
MPUMCHATIOTCA IJI1 MAJIOHAI'PY>KCHHBIX HeTaﬂeﬁ.

Bomnpocel 151 caMOKOHTPOJIA

1. Kakumu cBoiicTBamu 06Ja4ar0T aTlOMUHUEBEIE CcIiIaBbl TUTIAa AMyp 1 AMp?
2. Kaxkoit Tepmudeckoii 00paboTKe MOABEPraloT ATFOMUHUEBBIE CILIABHI?

3. Kaxkwue crinaBbl Ha3pIBalOT cunymMuHaMu? HazoBuTe 06acTh X MpUMEHEHHUS.
4. Kakumu coiictBamu odagaer crutas MJI 10?

2.6. MaTtepuaJibl ¢ BbICOKOMH y/e1bHOI POYHOCTHIO

CTyneHT J0KEH 3HATh:

- CTPYKTYpPY U CBOWMCTBA TUTAHOBBIX CIIABOB, UX MAPKHPOBKY;

- 0COOEHHOCTH TEepMHUYECKOH OOpabOOTKM THUTAHOBBIX CIUIABOB; CTPYKTYpy M CBOWCTBa
OepHJUTMEBBIX CIIABOB.

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

O THUTAHOBBIX CIUIaBaX TOBOPST: JIETKHWE, KaK aTIOMHHHUI, W TPOYHBIC, KaK CTalb. |HTaHOBBIC
CILJIaBbl MTPUMEPHO B 2,5 pasza mpouHee AropadtoMuHUs. [[o MpoYyHOCTH M KapONpOYHOCTH TUTAHOBBIE



CIUTIaBbI OJIM3KH K CTajM, IO3TOMY 3aMEHa HepKaBeolllel CTald TUTAHOBBIMH CILIaBaMU JaeT OOJbIIOH
BBIUIPBIII B Macce KOHCTpyKUMHU. I[IIMpoko mnpuMeHseTcs B CaMOJETOCTPOCHHH, PaKETOCTPOCHUHU.
CrnaBel THTaHa 0003Ha4YaroTCs OykBamu BT, mociie KOTOpPBIX CTaBAT YCJIOBHBIN HoMep crutaBa mo ['OCT
19807-74.

Bomnpocsl 11 caMOKOHTPOJIsE

1. Pacumdpyiite mapky cruiaa BT-67

2. IlepeuncnuTe OCHOBHBIE CBOMCTBA OEPUIINEBBIX U TUTAHOBBIX CILIABOB.

2.7. MaTepuaJibl, yCTOHYHMBbIE K BO31eHCTBUIO TeMIIEPATYPbI U padoyeil cpeabl

CTyaeHT TOKEH 3HATh:

0COOEHHOCTH IIPOLIECCOB KOPPO3UH;

OCHOBHBIE CITOCOOBI 3aIUTHI IeTaNICH MAIlIMH U KOHCTPYKIHI OT KOPPO3HH;

OCOOCHHOCTH XHMHYECKOTO COCTaBa W CBOHCTB KOPPO3MOHHO-CTOMKUX MaTEPHUAJIOB,;
- TIOHSTHS U KPUTEPHUH >KaPOCTOMKOCTH U KAPOIPOYHOCTH MATEPHATIOB.

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

MeTtoanyeckue ykasaHus

Brigenure BuIBI KOpPpO3uH B 3aBUCHUMOCTH OT ﬂeﬁCTBHH KOPPO3HUOHHBIX CPEACTB, CYHIHOCTbH
MpoHECCOB IJICKTPOXUMHUYICCKOTI'O, XUMHUYCCKOI'0O PA3PYyHICHU MCTAJIJIOB, MCTOIbI 60pL6BI C Koppomeﬁ.

BaxHo 3HaTh M yMETh UCIIOIB30BATh HA MIPAKTHKE METO/IBI OOPHOBI ¢ KOPPO3HEH, YMETh SKOHOMHO
pacxo10BaTh JOPOTHE MATEPUAIIbl AHTUKOPPO3UOHHBIX TOKPBITHM.

VscHuTe, 4TO 0COOBIMM XMMHUYECKMMHU CBONCTBAMM OOJIaJAlOT HEP’KaBEIOIIME, XKAPOCTOMKHUE U
KapOIPOUHBIE CTAIHU.

Hepx(aBe}omI/Ie CTaJin MPOTHUBOCTOAT BHGKTpOXI/IMH‘ICCKOﬁ KOPPO3UH.

XKapocroiikue cruiaBbl COCOOHBI CONPOTHBIIATHCS OKUCIEHHIO U OOPa30BaHUIO OKAJIMHBI IMPH
BbIcOKUX Temmneparypax (700... 1250°C).

XKaponpouHnsle cTaqu CcHOcOOHBI MPOTUBOCTOSTH MEXAHMYECKUM Harpy3kaM IpH BBICOKHX
temneparypax (400.. .850°C).

Bomnpocsl 11 caMOKOHTPOJIS

].. Ha3oBure mapku Hep:KaBeIOMIMUX CTaJIEH.

2. HasoBuTte Mapku >KapoNpOUHBIX U KapOCTOMKUX CTaJIEH.

3. UYro Takoe koppo3us?

4. Yewm oTiMuaeTCsi XUMUYECKasi KOPPO3Hsl OT JIEKTPOXUMHUUECKON?
2.8. HemeTramnyeckue MaTepuabl

CTyZeHT HOKEH HMeTh NpeacTaBJICHHe:

- 0 Pa3HOBMJHOCTSX HEMETAJUIMYECKUX MATEpUAIIOB;

- 0 CBOMCTBaX HEMETAJNIMISCKHUX MaTCpHaJIOB;



- 0 INCPCIICKTUBAaX UX IMMPUMCHCHUA B TEXHUKE, 3HATD:

- OCHOBHBIC BHABI H CBOMCTBA HEMETAIINYSCKUX MaTCpuaioB, NPUMCHSACMBIX B
IMPOMBIIIJICHHOCTH.

Jluteparypa: JI-2, c. 117... 124.
MeTtoanyeckue yKazaHus

HpI/IMeHeHI/Ie I1acTMacC IMO3BOJISIET COKOHOMHUTH 3HAUYUTEIIBHOC KOJIMYCCTBO YCPHBIX WM IBETHBIX
MCTAaJJIOB, AE€PEBA, CTCKJIA U APYTHUX JOPOTOCTOAIIUX MaTCpHUaIOB.

B HCKOTOPBIX ClIydadX IUIaCTMacCChl IIPEBOCXOAAT METAJIBI IO HMX IIPOYHOCTH. N3 uHux
HU3TrOTOBJIAIOT 6CCI_HYMHBIe MECTCPpHU, IMMOAIMMNITHUKHU, TOPMO3HBIC JICHTBI U MHOXKCECTBO APYTIHUX ,I[GTaJ'ICfI.

N3ydyenne marepuaiia TeMbl HAYHHTE C OCHOBHBIX (PH3UKO-MEXaHHYECKUX CBOMCTB ILIACTMACC.
HyxHO 3HaTh, Kakue IIJJaCTMACChl HAa3bIBAIOTCS TEPMOIUIACTHYHBIMH, TEPMOPEAKTHBHBIMU U
TEPMOCTAOMITLHBIMH.

Pazbepute kinaccudukanuio mactMace mo cocraBy. OOpatuTe BHUMaHUE Ha POJI HAIOJIHUTEINEH,
TaK Kak OHU B MIEPBYIO OUEPE/Ib OMPEILIISIIOT CBOWCTBA IJIaCTMACC.

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

Hy>xHO nMeTs npencraBiieHre O MPOLECCE MOIYYEHUs PE3UHOBBIX U3/EJIHI, KOTOPBIA COCTOUT M3
MIPUTOTOBIICHHSI CHIPOM PE3UHBI, M3TOTOBICHHE MOMY(HaOPUKATOB M3 CHIPOW PE3WHBI, BYJIKAHH3AIHUUA U
OTIEJIKU U3JAEIUN.

Briscaute, Kakue KOMIOHEHTBI BXOJAT B COCTaB ChIPOM pE3WHBI, UX HAa3HAYCHUE U BIUSHUE HA
CBOWCTBA PE3MHOBBIX U3JICTUM.

B 3aBucuMocTH OT cozmep)kaHHs Cepbl MOJIy4aeTcsl MsrkKas WiIM TBephas pe3uHa. Pe3nHoBbIE
U3JeNus, KOTOPBIM HY)XKHa BBICOKAas HPOYHOCTh (LUIAHTHM, PE3UHOBBIE pPYKaBa, IOKPBIIIKH,
TpPaHCHOPTEpPHBIE JIEHTHl M T.I.) apMUPYIOT, TO €CTh B PE3MHOBYIO CMECh BBOJAAT YINPOUYHSIOIIUI
MaTepHal (CTaJIbHYIO TPOBOJIOKY, KAaIPOHOBYIO MJIH XJIOMYATOOYMa)KHYIO TKaHb H Jp.).

[Ipu m3yueHun cTekos B MEPBYIO OYepeab ONpEAesHTe UX COCTaB, TaK .KaK CBOMCTBA CTEKOJN B
OCHOBHOM 3aBHCST OT UX COCTaBa.

OCHOBHBIE HEJIOCTATKH CTEKOJ - XPYIKOCTh W HEBBICOKAS TEPMHUYECKAsT CTOMKOCTH - MOTYT OBITh
YaCTUYHO KOMIICHCHPOBAHBI 3aKAJIIKON U TEPMOXHUMHUYECKON 00pabOTKOM.

HpI/IMeH}I}I 3aKaJIKy B CICHUAJIBHBIX KHIAKOCTAX HU XHUMHUYCCKYHO 06pa60T1<y IMMOBCPXHOCTH,
MOJIY4aroT CTCKJIa, IPOYHOCTb KOTOPLIX B 15 pa3 BbIIIEC ITPOYHOCTHU OOBIYHBIX CTCKOJI.,

OcCHOBHBIE ~ HENOCTAaTKM  CTEKOJ B  3HAYUTEIIBHOM  Mepe  IpPEoJI0JIEHBl B HOBBIX
CTEKJIOKPUCTAINIMYECKUX MaTepuanax - cUTaulax. X momydaroT 1o TakoM )K€ TEXHOJOTMHM KakK CTEKJIO,
MyTEeM IUIABJICHUS CTEKJISTHHOW IIMXTHI CIIEUAIbHOIO COCTaBa ¢ J0OaBKaMH BEUIECTB, CIOCOOCTBYIOLINX
MOJIYUYEHHUIO KpUCTaJUTMUecKoil (a3bl. PacmnaB oxyiaxaaoT A0 MIACTHYECKOTO COCTOSHUSA U (DOPMUPYIOT
W3NS, TIOCIIe Yero MPOU3BOAUTCS CUTAIIN3AIMS (KpUCTAIIIN3AINsA).



[IpuHIMNMATBHOE OTIIMYHME CUTAUIOB OT CTEKOJI B TOM, YTO CTE€KJIa aMopgHbIC BEIECTBa, a
CUTAUIBl HUMEIOT KpUCTauTMYecKyio (azy. CBoICTBAa CTEKOJI ONpEAEessieTcss COCTaBOM, a CBOMCTBa
CHTAJJIOB - KOJTMYECTBOM KPHCTATUIECKOM (ha3bl.

Cutamnpl  00NajarOT BBICOKOH MEXaHMYECKOW MPOYHOCTBIO, TBEPAOCTh BBIINIE, YeM Y
BBICOKOYTJIEPOAMCTON cTaIu, TepMuueckoi cToHKocTho (500...900°C), XUMHUYECKON YCTOHYUBOCTHIO.

N3 cuTamioB MOKHO JienaTh MOAMIMITHAKY, paboTatomue 06e3 cMa3ku npu temmneparype a0 540°C,
JIeTaliy ABUraTesield BHYTPEHHEro cropanus (MOPIIHU, ASTATH BBIXJIONA), )KAPOCTONKHUE MOKPBITHS U T.1.

N3yunte (uU3MKO-MEXaHUYECKUE CBOWCTBA M CTPOSHUE JPEBECUHBI. BbIsBUTE OCHOBHBIE
MIPEUMYIIECTBA JIPEBECHBIX MATEPHAIIOB, COBPEMEHHBIE CIIOCOOBI MOBBIIMICHUS CTOMKOCTH JIPEBECUHBI OT
BO3TOpaHusi, THUEHHUS], 00PbObI C HACEKOMBIMHU.

PaCCMOTpI/ITe BOHpOCbI HpI/IMeHeHI/IH [[peBeCHbIX MaTepI/IaJIOB B MaH_II/IHOCTpoeHI/II/I H CCJIBCKOM
XO39UCTBE.

Bomnpocsl 111 CaMOKOHTPOJISA

J. Kaxkue miactMaccel Ha3bIBalOTCS TEPMOIUIACTUYHBIMU, TEPMOPEAKTUBHBIMU?
2. Kak knaccupuuupyroTcs miacTMacchl?

3. [Ilepeuuncnure ob1IME CBOKCTBA IIACTMACC.

4. VYxkaxwurte JOCTOMHCTBA MJIACTMACC KaK KOHCTPYKIIMOHHBIX MaTEpUANIOB.

5. HepeqHCHHTe OCHOBHBIC TCPMOPCAKTHBHLIC ITOJIUMCPBI, KOTOPBIC HAXOAAT HauoOoJee IHUPOKOC
MPUMCHCHUC B IIPOMBIIIJIICHHOCTH.

6. B dem 3akiro4aeTcsi CyuHOCTh MpoIecca ByIKaHU3aIuu?

7. llepeunciauTe OCHOBHBIE CBOMCTBA PE3MHOBBIX U3IEIUH.

8. IlepeuncnuTe OCHOBHBIE CBOWCTBA CTEKOJI.

9. Kakue maTepualibl Ha3bIBaIOTCS CUTAILIIaMU ?

Pa3znen 3. Marepuaisl ¢ 0co0biMU (HPHU3MUECKUMH CBOMCTBAMH

3.1. MaTtepuajbl ¢ 0cOObIMH MATHUTHBIMHU CBOHCTBAMM

CTyaeHT 10IKEeH 3HaTh:

- KIaccu(UKANMI0 MaTepPHaIOB MO MAarHUTHBIM XapaKTePUCTUKAM M CBOMCTBAM;

- KJIaccU(UKAIMIO, XapaKTEpUCTUKH, OCHOBHBIE TPEOOBAHNS U MapKUPOBKY MAarHUTO-TBEPABIX
MaTEpUAsoB;

- TPHUHIUIBI TOAOOpa MaTEepUaIoOB C MArHUTHBIMU cBoiicTBaMu. Jluteparypa: JI-2, c. 94.
MeToauyeckue yKasaHus

N3yunte obmue cBeeHUs 0 MarHUTHBIX CBOMCTBax MartepuainoB. CleayeT UMETh B BUIY, YTO B
KaueCTBE MArHMTHBIX MAaTE€pPHAIOB TEXHHUYECKOE 3HAaYeHHEe HUMeeT (EeppOMarHUTHBIC BEIIECTBA U
(dbeppuMarHiuTHbIE XUMUYecKue 3neMeHThl (pepputsl). [Ipn HamarHuuuBaHUU (HEppPOMATHUTHBIX Mate-
puajgoB HAOMIOMAIOTCS M3MEHEHHS WX JUHEHHBIX pa3MepoB. M3 Tpex OCHOBHBIX (eppOMarHUTHBIX
anemenToB (Fi, Ni, CO) HanOoIbIIUM H3MEHEHHEM JIMHEHHBIX Pa3MepOB 00J1a/1aCT HUKEJTb.

Pazbeputech ¢ kaccugukanueil MarHiTHBIX MaTepUaIoOB U 00JIACThIO UX MPUMEHEHHUS.



Bomnpocskl 111 cAMOKOHTPOJIS

1. Kakue MarHUTHbIE MaTEPHAIIBI OTHOCATCA K MAarHUTOMSATKUM? ['J1e OHM UCTIONB3YIOTCS?
2. JlaiiTe XapakTepUCTUKY MarHUTOTBEPbIM MaTepUasam.

3.2. MaTtepuaJbl ¢ 0c0O0bIMHU TEIUIOBBLIMH CBOMCTBAMU

CTyaeHT 10/KEeH 3HaTh:

- wiaccupuKalroo, MapKUPOBKY M CBOICTBAa MaTepUajoB C 3aJaHHBIM KO3(PPUIHMEHTOM
JUHEIHOT0 paclIupeHus, ¢ 3aJaHHBIM TeMIIepaTypPHbIM KOA(PUIIUEHTOM MOYJIS YIIPYTOCTH.

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

CrutaBaMu € 3aJlaHHBIM TeMIepaTypHbIM Kod(pduuumentom numHeiHoro pacmupenus (TKIIP)
Ha3bIBAIOTCS CIUIABBI, COXPAHAIOIIME B UHTEpPBaJE, TEMIEPATyp IPAKTUUYECKH MTOCTOSHHBIM CBOM 00BEM.
K HuM oTHOCsATCS cruiaBbl Ha ocHOBe Fe - Ni, uMerolie ayCTeKUTHYIO CTPYKTYpY. YSCHUTE 00J1acTh
IIPUMEHEHHUs CILUIABOB ¢ MUHUMAJIBHBIM, HU3KUM U cpeaHuM TKIIP.

Bonpocs! Aist caMOKOHTPOJIS

1. T'me ucnonp3yrorcs criassl ¢ 3aaaHHbIM TKIIP?

2. Pacumudpyiite cruiaB 29HK.

3. IlpuBeauTte MapkKy cIijiaBa TUIIA «MHBAp».

4. T'ne ucrosib3yroTcs MUHBApPHBIE CIUIABBI?

3.3. MarepuaJibl ¢ 0cO0bIMH JIEKTPHYECKMMH CBOHCTBAMHU
CTyaeHT N0KEH 3HATh:

- KJIaccu(UKalHo MaTepralioB IO UX 3JIEKTPOIPOBOAHOCTH;

- BJIMAHUC TEXHOJIOTHYCCKUX U SKCIUTYaTalUOHHBIX ITapaMETPOB Ha CBOMCTBA IMPOBOAHUKOBBIX U
MOJIYITPOBOAHUKOBBIX MATCPUATIOB,

- METaJUIbl U CIUIaBbl BEICOKOW IPOBOAMMOCTH;

- CILIaBBI C IOBBILIEHHBIM JJIEKTPUYECKUM COIIPOTUBIICHUEM;

- CBOICTBa IMAJIEKTPUKOB, X Kiaccudukanuto. Jlureparypa: JI-3, c. 440...462.
MeTtoauyeckue ykazaHusi

N3yuure 35I€eKTpUYECKHE CBOWCTBA NPOBOAHUKOBBIX M IOJYIPOBOJHUKOBBIX MAaTEpPHAIOB, HX
CTpOEHHE, METO/IbI ITOJIYYEeHHUSI, JETUPOBAHNE, METO/IbI ITOJIydeHus p -11 nepexo1os.

O3HaKOMbTECH C Ha3HAUYEHUEM U Kiaccu(uKale JU3IeKTpHYeCKX MaTepraoB.
Bomnpocel 11 CaMOKOHTPOJIA

1. Knaccugukanusi npoBOAHUKOBBIX MaTEPUANIOB.

2. Kakue napaMeTpsl XapaKTEpU3yIOT CBONCTBA IPOBOAHUKOBBIX MaTEpHAIIOB?
3. Uro oTHOCHUTCS K MarepHuagaM BbICOKON MPOBOIUMOCTH?
4

Kaxkwue BHU/IBI ITOJIYITPOBOJHUKOBEIX MATCPHUATIOB IIPUMEHATIOTCS B aBTOTpaKTOPOCTpOGHI/II/I?



Paznen 4. HNHctpymeHTanbHble cranm 4.1. Marepuanbl sl peKyIUX W HU3MEPUTEIbHBIX
HHCTPYMEHTOB

CTyaeHT N0KEeH 3HATh:

OCHOBHBIE CBOICTBA, KOTOPHIMHU JOJDKEH 00J1a/1aTh MaTepUal Jisl peXKYIIUX HHCTPYMEHTOB;
- ycnoBuA pabOThl HHCTPYMEHTOB;

- KJaccu(UKALUIO0 HHCTPYMEHTAIbHbIX CTaJIeH, MapKH, COCTaB;

- CICYMKHBIE THEpAbIE CIUIaBbI U o0nacH. //] npuMeHeHus;

- CBEpXTBEpAblC MaTepUabl U OIUISICTh UM IPUMEHEHUS;

- IpUHLUNA I0J00pa MaTepHalIeH Ui P.eXKYIIUX U U3MEPUTEIIbHBIX HHCTPYMEHTOB.
Jluteparypa: JI-1, c. 33; JI-2, c. 82. ..84; JI-3, c. 86. ..88.

Meroauudeckue ykazaHus

| Cranu MNPUMCHACMBIC [JIsI HU3IOTOBJICHUA HHETPYMCHTOB, JO0JIKHBI O6HaI[aTI) MOBBIIICHHOMN
TBEPAOCTHIO. IMPOYHOCTHIO, H3HOCOCTOﬁKHKTI>IO, TCIIIO-CTOUKOC-ThIP, 3aKaJIMBa€MOCTBIO |
IIPOKAJIHBACMOCTBIO.

TBepmocts sBusiere®™ BaxHelmuM QakTopoM [ U UP eae; TeHHs PEeXyIUX CBOWMCTB
MHETPYMEHTAJILHOTO MaTepHaa.

l[.]'[’l< pﬁ)KynH_[ HHCTPYMCHTOB IPUMCHSIOTCA CTaJIM, UMCIOIIUC Hanbojee BBICOKYHO YBCPpAOCTH U
TCHJIOCTOﬁKOCTb, AJ11 UBMCPUTCIIbHBIX MHCTPYMCHTOB - BBICOKYTO I/I3HOCOCTOI>'IKOCTB,

VYrinepoaHcme  MHCTPYMEHTAJIbHBIE CTAd  OTJIMYAIOTCS  HEBBICOKMMHU  TEIIFOCTEHKOCTBIO
(11..r220°C) ,, IPOKIINBAEMOCTHI0, CTOUMOCTBIO K 00pa30BaHUIO 3aKAJIOYHBIX TPEIIUH U KOPOOJICHHUIO.
OHU NpUMEHSIOTCS JUISl PYYHBIX UM CTAHOYHBIX MHCTPYMEHTOB; pabOTaIOIIUX C HEBBICOKOM CKOPO-CTHIO
pe3aHusl.

HCFI/IpOBaHHHe HHCTPYMCHTAJIbHBIC CTaJlli 110 CPABHCHHUIO C yTJ'IepO'IJ_I'eH_IMH, OTJINYarOTCA
OoIbIICH I/I3HOCOCTOI\/’IKOCTBIO, IIpoKaZl HBACMOCTBHO H MEHBIIIEHN YYBCTBUTCIIbHOCTBIO K IICPEIrPEBY.
BrinuinTe B KOHCIEKT MapKu yrj€poOAUCThIX U JICTUPOBAHHBIX NHECTPYMCHTAJIbHBIX CTajeH.

IIpu m3yueHUH- OBICTPOPESKYIIUX CTalei, .IMpexae BCEero, BUIMIHTE B KOHCIEKT HUX MapKH H
coctaB. Hy)kHO 3HaTh, 4TO OBICTPOPEKYIINE CTAT MAPKUPYIOT 110 OCHOBHOMY JIETHUPYIOLIEMY 3JIEMEHTY
- Bonb(pamy. Hampumep, a mapke P!8 1udpa nokaspiBaet ero npoHeHTHIe cojepxanne.-Haueprute if
KOHCHEKT IpauK TepMUUECKON 00pabOTKU OBICTPOPEXYILEH CTal U pa3depuTe OTIENIbHBIE Olepaluu
mpotrecca.

OOparuTe BHHUMaHUE, YTO MPHU OTIYCKE B 3TUX CTAIAX B MPOTUBOINOJIOXKHOCTb JAPYTHUM CTaJIIM
IIPOUCXOJUT HE CHUKCHHME TBEPAOCTH, a €€ NOBBIIIEHHE. ECiM NpaBMIBHO NPOBECTH TEPMHUYECKYIO
00paboTKy, TO BO BpeMsi pabOThI TBEPIOCTh MHCTPYMEHTA HaunHaeT najaath Boie 600°C.

HOpOH.IKOBOfI MeTameereﬁ nin MCT&J’IJ’IOKCp&MHKOI:I Ha3bIBAKOT MPONECCC U3TOTOBJICHUA U3ICIUN
IMyTEM IMPECCOBAHUSA UX U3 MMOPOIIKOB METAJIJIOB 1 HEMCTAJIJIOB € IMTOCIICAYIOIIHNM CIICKAHUCM.

OpnHako, MeTan JIOKEpaMH YeCKHE TBEpJbl€ CIUIaBbl 00JaJa0T MOBBIMIEHHON XPYMKOCTHIO U
NePUIUTHOCTRIO B BUJAY HaJduM4Ms B HUX BoJibppama, TuTaHa U KoOaibTa. MeTamiokepamMuyecKue
TBEpAbIE CIUIaBbl BBINYCKAIOTCS B BHUJAE PA3JIMYHBIX IJIACTHH, KOTOPBIE CIIYKaT JJIsi OCHAIIeHHs WH-
CTPYMEHTOB.



[TpOoMBINIIIEHHOCTHIO BBIMTYCKAIOTCS TPU THUITA METATIOKEPAMUYECKHX CIUTABOB: a) OJTHOKAPOUIHBIC
crutaBel, Mmapku BK2, BK3M, BK4, BK4B, BK6, BK6B, BK8, BK§B, BK10, BK15, BK20, BK25, BK30;
0) nByxkap-ounneie cruiaBbl, Mapku T30K4, T15K6, T14K8, TSK10; B) TpexkapOuHbIe CIUIaBBI, MAPKU
TT7K12, TT7K15, TT8K6, TT20K9 u npyrue.

MuKpoCcTpyKTypa CIUIaBOB TIEPBOM TPYIIBI COCTOMT W3 3€peH KapOuma Bolb(dpama,
CIIEMEHTUPOBaHHBIX KoOanbToM. Hampumep, crmmaB BKS8 comepxut &% xobamsta u '92% kapbuna
Bonbppama" CmiaBpl 3TOM TpYyNNbl NPUMEHSIOTCA A OCHAIIGHUS PE3LOB U JIPYrux
METaJIJI000pabaThIBAIOIINX HHCTPYMEHTOB, MPU 00pabOTKe YyryHa, IBETHBIX METAJJIOB U HEMeTaJlIhye-
CKHX MaTepHaliOB, a TAK)Ke JJIsi OCHAIICHHSI BOJIOYMJIBHOTO M IITAMIOBOYHOTO HHCTPYMEHTOB.

ITpu yBeIM4eHHH COACPIKaHMsI KOOITYbTA B 3THX CIJIaBaX MMOBBIIIACTCS COMPOTUBIIAEMOCTD yaapam
U TUJTACTAYHOE \b.

MHUKpOCTpYKTypa CIUIABOB BTOPOIl TPYHIBI COCTOMT M3 3€pPEeH TBEPAOro pacTBopa KapOuaa
Bosb(pama. B kapOuae TuUTaHa W W3OBITOYHBIX 3€peH KapOuaa BoJb(pama, CIEMEHTHPOBAHHBIX
KOOaJIbTOM, WM TOJIbKO M3 3€peH TBEPAOro pacTBopa KapOuaga Boibppama B KapOujae THTaHA,
CIIEMEHTHPOBAHHBIX KoOanmpTOM: Hampumep, cruaB T15K6 comepxkur 6% xobambra, 15% xapbuna,
ocTaJlbHOE KapOu BoJIb(ppama.

CriiaBbl  3TOM TPYNIBI  HCHOJNB3YHOTCS B OCHOBHOM JUIS OCHAIICHHS METAUIOPESIKYIIUX
WHCTPYMEHTOB IIpU 00pabOTKE CTAaJIH.

MHUKpPOCTPYKTYypa TpPEThEeW TPYIIBI COCTOMT M3 3€PEH TBEPAOrO PacTBO-' pa KapOuaa THTaHa,
KapOuaa TaHTana, kapOuaa Bomb(ppaMa 1 U30BITOUHBIX 3epeH KapOuaa Boib(dpama, ClIeMEHTHPOBAHHBIX
KO0OaJIbTOM.

Hanpumep, B coctaB mapku TT7K12 Bxonsar: kobamsta 12%, xapOuga tutana 7%, kapbuna
TaHTajga - okojo 3%, ocTajpHOE - KapOuja Bosibpama. DTOT CIUIAB NPUMEHSIETCS U TSDKEIOro
4epHOBOTO (hpe3epoBaHMs YIIIEPOAUCTHIX U JETUPOBAHHBIX cTanel. [lo cpaBHEHHIO ¢ HHCTPYMEHTOM M3
OBICTPOPEXKYILEH CTa M IIXIIOJISAET MOBBIIIAN, CKOPOCTh pe3aku™ He MeHee ueM B 2 pasa; CieluT uMeThb
w Buay, uro mmele Tépaslll camsr cBpMallTel mmpoko mpuMmeHsr0™! Hpu peMOHTE aeTaneit
aBTOMOOMJIEH, HalpUMep ILIECTEPEH, KYJIauKoB, pacHpeleiy ThUIBHOTO Bajld, BWJIOK IEPEKIIOYCHUS
nepeaay.

B IleBmx sxoHOMUM NedUUNITHBIX TBEPABIX CIUTABOK JJIS OCHAIIEHUs pe-L[{I/[Ne H"HCTpyMEHTOB,
UCIOJT TyeMbIX IIpU 4ncTOBON 00paboTke U Ge3yaapHOi Harpyske, IPUMEHSIIOT MHHEpaJoKepaandeckiie
MaTepuaibl. OTH MaTepHajbl HE COJepKaT Ne(UIUTHBIX 3JEMEHTOB, 3HATHIBABHO JIEIIEBIE TBEPAbI K
CIUIaa0B U [I3MOTOBISAIOTCH METOJOM IMOPOIIKOBOM METAJUIypruM 7 TOPOLIKOB €CTECTBEHHBIX MAaTep
IIUTOB M CHHTE3UPOBAHHBIX BEIIECTB, MINEpallOKEpAMHUECKHE MaTrepHuaiabl oTiandaroTcss OdeHb
BBICOKOW KpacHOCTOMKOCTRIO (10 [0« wu Bbime), reepaoemto (HeMHOrHMM MeHbiie bjj-mall]

HEOKHEJSIEMUCTBIO, HO HE Anepxb«0d Jlaxe HEOOJIBIIINX yaapHbI* Harpys3ui.
T

PabGora c¢ ynmapamu, BUOpanus MM U HEPAaBHOMEPHBIM MPUITYCKOM MOKET TIPUBECTH K
BBIKPAIIMBAHHIO PEKYIIEH KPOMKH pe3La U Jaxke pa3pyLICHHUIO IUIACTUHKH.

MuHepalokepaMHUUeCKUe TUIACTUHKA B OCHOBHOM HCIOJB3YIOTCS TIPU YHUCTOBOM 00pabOTKe U
0e3ymapHOi Harpyske.

BOHpOCLI IJIsL CAMOKOHTPOJIA



1. Kak MapkupyroTcs yriiepoucTble HHCTPYMEHTAIbHBIC CTAH?
2. YKaxure JOCTOMHCTBA U HEJAOCTATKHU YIJIEPOJUCTBIX MHCTPYMEHTAIbHBIX .CTAEH 7

3. Kakas cranp Ha3bpiBaeTcs ObicTpopexymmii? IlpuBenute mpuMepbl MNpPUMEHEHHS
OBICTPOPEIKYIIEH CTAIH.

4. s o6pabOTKH KaKUX MaTepUaIOB MPUMEHSIOT TBepble crtabl TUoB TK n BK?

5. Kak moapazaensroT TBepable CIUIaBbl MO crmocody ux monydeHus? 4.2. Cramm st
WHCTPYMEHTOB 00pabOTKH METAJIJIOB JIaBICHUEM

CTyneHT nomKeH
3HATh: |

- OCHOBHBIC CBOWMCTBA CTaJIell Ui IITAMIIOB U JIPYTUX MHCTPYMEHTOB XOJOTHOW 00pabOTKH
JABJIICHUEM;

- KIIacCUPUKaNMI0, 0003HAYCHHE, COCTaB M OCHOBHBIC CBOMCTBA CTayJeld uisi 00pabOTKH
METAJIJIOB JIaBJICHUEM;

- MPUHIUIBI T0100pa MaTepPHANIOB AJIsi HHCTPYMEHTOB 00pabOTKU METAIIJIOB IAaBJICHHEM.
JIuteparypa: JI-2, c. 85...86.
MeTtoauyeckue ykazaHus

13 CIICHUAJIBHBIX IITaMIIOBBIX cTajed M3rOTOBJISIOT HHCTPYMCHTBI JIA O6pa6OTKI/I MCTal1JI0B
JaBJICHHUEM (IHT&MHI:I, IMIyaHCOHBI, MaTpHUILbl U T.I[.).

Craym Juid IITaMIIOB XOJIOAHOW OOpabOTKM JaBJIEHMEM JIOJDKHBI 00JIajaTh BBICOKHMH
U3HOCOCTOMKOCTBIO M ITOBEPXHOCTHOM TBEPAOCTBIO, IMPOYHOCTBID M BA3KOCTBIO, COIPOTUBIIATHCS
nepopmanusaMm. [ns mrammnoB ropsiuero Ae@OpMUpPOBaHUS, KpPOME IEPEUHCICHHBIX BbIIIE CBOICTB,
JOJDKHBI 00J1a71aTh AKapOIPOYHOCTbIO, TEIIIOCTOUKOCTHIO, TEIIONPOBOAHOCTHIO.

BrinmuinnTe B KOHCIEKT MapKu cTajed I HM3TOTOBIIEHHS IITAaMIIOB XOJIOAHOTO, TOpPAYCTO
,Z[eq)OpMI/IpOBaHI/IH, MapKu cTajned I H3TOTOBJICHUSA IOTaMIIOB, HUCHBITBIBAKOINNUX YAAPHBIC HArpy3KH
(HaanMep, KOBOLIHBIX), HpeCC'(i)OpM I JINThs. METAJIJIOB C BELICOKMMHU TEMIICPATYPAMU ITJIABJICHU.

Bonpocs! 1u1st caMOKOHTPOJIA

Pacumudpyitte mapku craneit 9XC, X12M, SXHM, 5XHT, 4XB2C, X18MO.

Paszpnen 5. [lopomkoBeie 1 KOMIO3UIIMOHHBIE MaTepuaisl S.1. IToponikoBeie MaTepHrabl
CTyzeHT HOKEH UMETh NpPeACTaBIECHUE:

- 0 MeToJax MOJIy4eHUs U3JIeNUH U3 OPOIIKOB;

- 00 0cOOEHHOCTSIX MOPOLIKOBBIX MaTepPHAJIOB; 3HATH!

- CBOICTBa M IPUMEHEHHE MMOPOUIKOBBIX MaTtepuasoB. Jlnuteparypa: JI-2, c. 109. ..112.
Metonudeckue yka3aHus

VYsacHuTe CrnocoObl HM3TOTOBIIEHUS TOPOIIKOB, MOATOTOBKH TOPOIIKOB K (OPMHUPOBAHUIO,
dbopmupoBanus (MPECCOBaHMs), PEKUMBI CIEKaHWS B HArpeBaTeNbHBIX Te4aX, IMOCJIEeAYIOIIne
MEPOTIPUSITHS TI0 TPHUAAHUIO M3JETUSIM BBICOKMX MEXAaHMYECKUX W TEXHOJOTHYECKHUX CBOWCTB,
MTOBBIIICHUS] TOUHOCTH Pa3MEPOB.



W3yuynTe TEXHOJOTHIO HM3TOTOBJICHUS KOHCTPYKLMOHHBIX, AaHTU(PUKIUOHHBIX, (QPUKIMOHHBIX,

(GUIBTPYIOIINUX MAaTEPUATIOB.

B()l'[pOCI)I AJIl CAMOKOHTPOJIAA

1.
2.
3.

M3 kakuX 3TanoB COCTOUT TEXHOJIOTUS MOJy4YEHUs OPOIIKOBBIX MaTEPUAIOB?
Kak knmaccuuuupyroT mopomKkoBbsie MaTepUaibl 10 HA3HAYCHUIO?

B ugem 3akmrouarorcs MNPpEMMYyIIECTBa IOPOMIKOBBIX KOHCTPYKIIMOHHBIX MATCpPHUaJIOB II0

CPaBHEHHUIO ¢ OOBIYHBIMU?

4.

Kax moApa3aACIsAt0OTCA (pr/IKHI/IOHHI)Ie IIOPOIIKOBBIE MATEpHAJIbl B 3aBUCHUMOCTH OT

METAJUINYECKON OCHOBEI?

5.

Uem nopucThie GUIBTPHI JIydllle OOBIYHBIX?

5.2. KoMno3unoHHbIe MATEPHAJIbI

CTyaeHT N0KEH 3HATh:

KJIaCCI/I(bI/IKaHI/IIO 1 OCHOBHBIC XapaKTCPHUCTUKN KOMITO3UTTUOHHBIX

Matepuanos. Jlutepatypa: JI-2, c. 114... 116.

MeTtoanyeckue ykasaHus

COBpeMeHHaH TEXHHUKA HYXXIACTCA B MaTCpUaJIaX, HAACKHO pa60TaIOH_[I/IX B CIIOJKHOM KOM6I/IH8.I_II/II/I

CHJIOBBIX U TEMIICPATYPHBIX HOHCﬁ, MOJ JeHCTBUEM arpC€CCHUBHLBIX CPCI, I/ISHy‘IeHPlﬁ, FJ'IY6OKOFO BaKyyMa

U BBICOKMX JaBieHUH. TakuMm TpeOOBaHMSIM OTBEUYAIOT COBpPEMEHHbIE KoMmo3uuuoHHble (KM)

MaTepuaibl (KOMIIO3UTBHI).

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

YIOPOUHCHHBIC 1 BOJIOKHHUCTBIC KOMITIO3UITMOHHBIC MaTCpUalibl, UX 0011aCThb IMPUMCHCHUA.

Bomnpocel 11 CaMOKOHTPOJIA

1.

2
3
4.
5

[Tepeuncnure 061aCTh MPUMEHEHHS] KOMIO3HUTOB.
Pacckaxxute 0 cTpO€HUH KOMIIO3UTOB.

Kakas marpuna y komnosuros Tuna MKM u ITIKM?
Kakoii matepuan o6o3HauatoT OykBamu CAII?

Kak IMMOJIY4arOT BOJIOKHUCTBIC METATITIMUCCKHUE KOMITO3UTHI?

Pazgen 6. OcHoBHBIE cr1OcOOBI 00paboTKU MaTepuaioB 6.1. JIuTeiinoe mpon3BoaCTBO ~~

CTyneHT 10KEH HMeTh NpeAcTaABJIeHHe:

0 Ipoliecce MOIYyYeHUs OTIUBKU;
0 TIpoliecce U3roToBICHUS (JOPM Ha MaIlIMHAX;

O MEPOIPHUATHSAX 10 OXPAaHE OKPYKAIOLIEH CPE/bl; 3HATh:
Ha3HAYEHHUE U CYIIHOCTh JUTEHHOTIO IPOU3BO/ICTBA;
JTUTEHHYIO (POPMY U €€ HIIEMEHTHI;

oco0eHHoCTH 3anuBKHU hopm Mmetaiiom. Jluteparypa: JI-3, c. 146... 154.



MeToanuyeckue yKazaHust

O3HaKOMBTECH C CYIIHOCTBIO JUTEHHOTO TPOU3BOJCTBA, OCHOBHBIMU ONEPALUAMH U1 IOJTyUEHUS
JeTallell MyTeM 3a11Ba pacljaBJICHHOIO MeTala B JINTEHHbIE (POPMBIL.

VscHUTE pa3HOBHIHOCTH COCTaBOB (POPMOBOYHBIX M CTEPIKHEBBIX CMECEH, 0OpaTUB BHUMaHHE Ha
OBICTPOTBEP/ICIOIINE CMECH C JKUAKUM CTEKJIOM, KOTOPbIE 3aTBEPACBAIOT MIPU MPOTYBKE UX YIIIEKUCIBIM
ra3oM WM BBIJEPKKE Ha BO3AyXe, IPUMEHEHHEM (POPMOBOYHBIX CMeEcCEH, HAXOIAIIUXCS B KHI-

'

KOIIOJBHMXXHOM COCTOSHHH. 9es s

N3yuute mnocnenoBaTeabHOCTh oONepauuid momydeHuss (GopM U3  (OPMOBOYHBIX CMeceil.
HauOonpiiee BHUMaHue ynenuTe (OpPMOBKE B JBYX OIOKAaX Ha pa3beMHOM MojenH, Kak Hauboiee
HIUPOKO NIPUMEHSEMOH.

O3HaKOMBTECH C YCTPOHCTBOM M pabOTOM MIaBUIBHBIX arperaTos.

Pazbepute TUTHUKOBYIO CUCTEMY: KaK IIPOU3BOIUTCS 3TMBKa (DOPM KUIKAM METAIJIOM, BHIOMBKA
CTEpKHEW, OUYMCTKA OTJIMBOK.

3anumuTe B KOHCIICKT BUJIbI TUTEHHOTO 6pa1<a, CIIOCOOBI €T0 NpeAYIPECIKACHU.

O3HaKOMBTECH C COBPEMCHHBIMU IIPOI'PECCUBHBIMU TCXHOJOIMYCCKHUMU IIpOoLECCaMU JIMTEHHOTO
IIpOU3BOJACTBA, OCHOBHBIMH MCPOIIPHUATHUAMH 110 TCXHUKE 0€30I1aCHOCTH U OXpaHeC Oprx(anmeﬁ CpCIbl.

Bomnpocel 11si CAMOKOHTPOJIS

1. Ha3oBure MapKu CIIJIaBOB YCPHBIX W HBCTHBIX MCTAJUIOB, MPHUMCHACMBIX IPU HPOU3BOACTBC
OTJIMBOK B CEIIbCKOXO03SIMCTBEHHOM MalIMHOCTPOCHHHU.

2. Kakue npuMeHsIOTCS CrocOoObI MOTyYSHHST OTITUBOK?

3. Ilepeuncnure 37€MEHTHI TUTEHHON (POPMEI.

4. VYxKaxuTte METOJbI MOATOTOBKH (DOPMOBOUHBIX U CTEPHKHEBBIX CMECEH.
5. Ha3oBure 251€eMEHTHI INTHUKOBOW CUCTEMBI.

6. Ilepeuncnnte OCHOBHBIE MEpHI MPEAYIPEKICHHS OpaKa B OTIMBKAX.
6.2. O6paboTKa METaJUIOB AaBJICHUEM

CTyneHT H0KEeH UMETh MpeACTaBICHUE:

- O CYIIHOCTH 00paOOTKU METAJUIOB JIaBJICHUEM;

- 0 TeXHHUKe 0€30MMaCHOCTH U MOXKAPHOI 0€30MacHOCTH MPU 00pabOTKE METAIIIOB JaBJICHUEM;
3HATB!

- ompeneneHue negopMalnuu U ee BUJIbI;

- TCXHUKO-9KOHOMHWYCCKHUC MOKA3aTCIN MPUMCHCHUA PA3JIMYHBIX BHIOB O6p3.60TKI/I MCTAJIJIOB
JAaBJICHHUCM.

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

[Ipn n3ydeHnm >TOrO pazaena BCIIOMHHUTE WIM IOBTOPUTE HOHATHSA YHNPYTOM M IJIACTHYECKOMN
nepopMmaiui, U3MEHEHUs] B CTPYKTYpe, CBOMCTBAaX METAJUIOB Mpu 00paboTke naBieHHeM. Mcronb3ys



JMarpaMMy JKelle30-yriiepol, HayduTeCh ONMPEIeIATh TEMIIepaTyphl Haualla U KOHIIA Topsyeil 00paboTKH
AABJICHUCM IJId YTJICPOAUCTBIX craineii. OTMETLTE BIUSIHUE XUMHUYECKOI'O COCTaBa, TCMIICPATYPHOI'O
MHTEpBaJa, yCWIns JepOopMaluy Ha IJIACTUYHOCTh METAJUIOB M CIUIABOB. M3yduTe 3JeKTpUYECKHe,
KaMCPHBIC U APYTUC IICUU, UX NPCUMYIICCTBA U HEAOCTATKHU, MCTO/AbI 3allIUTHI MCTAJIJIOB OT OKUCJICHUA U
00e3yriepoKUBaHUSI.

N3yunte cymHoOCTh mpolecca NpoKaTKu, 0OpaTUB BHUMaHUE HA TaKUE BHICOKOPOU3BOAUTEIbHBIC
METOJIbl TMPOKAaTKH, KaK MPOIOJbHYIO, IONEPEUHYI0, MOMNEPEUHO-BUHTOBYIO. 3allOMHUTE MpoduiIn
COpPTOBOI'O IpOKaTa, WX JeJeHHe Ha rpynmsl ((hacoHHbIE, CleNHUaIbHbIe, IPOCThIE) U MO HA3HAYECHUIO
(OuyeBoii, JIeMENIHBIA, PECCOPHBIA M T. [.); BBIAECIUTE TOT NPOKAT, KOTOPBIM MPUMEHSETCS B
ABTOTPAKTOPHOM U CEJIHCKOXO035MCTBEHHOM MAaIlIMHOCTPOCHHUH.

B mpomeccax BoJOYEHUS U TPECCOBAHUS YSACHUTE BO3MOXKHOE™ moiydeHus: OOJBIIOro
pa3zHoo0pa3usi MPOAYKIIUU, HOBBIE -.KOHCTPYKIHUU (QUIBEP YBOJOK), UX CMa3Ky, TEXHOJOTHIO K OTIENIKY
TOTOBOM IIPOEKLIMH.

BaMot nousts CYHUIIOCTh. IPOUECCOB, MPOUCXOAAIINX B MCTAJIJIC ITPU py‘IHOﬁ 1 MaIlIMHHOMH KOBKC,
a TaxoKe ITaMIIOBKe. 3aKJIF0YaeTcs OHa B N3MCCTOAUYICCKNEC YKA3aHUS

Hcnonb3ys KWHEMaTHYECKHE CXEMbl, H3yUYUTEe TEXHUKO-3KOHOMHYECKYIO XapaKTepUCTHKY, o0Iee
YCTPOMCTBO OJJHOTO U3 CTAHKOB TOKAPHOM, CBEPIIbHOM, (ppe3epHoii rpymil.

Baxno UHI1Te npumeHsieMblii HHCTPYMEHT, INPUCHOCOOJEHUS Ui BBIIOJIHEHUS paboT IIC)
00paQoiKs MeTasioB pe3aHHOH.

VY aenute mMaHHe TEXHUKE- 0€301aCHOCTH, puemMaM 0e3011acHON paboThl.
Bormpocs! ust caMOKOHTPOIIS
1. Vkaxute O3HaYeHHE TOKAPHBIX CTAHKOB, UX KJIACCU(PHUKALIHIO.

2. [Tepeuncnure TUIIOBLIE ornepanuu, BBINOJIHSIEMBIE Ha TOKapHO-BIIITAPE3HUX
cTalKkax.

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

o. [epeuncnute OCHOBHBIC MPUCIIOCOOJICHUS, MPUMEHSEMbIE Ui 3aKperuieHus aeraneit i
MHCTPYMEHTOB Ha CBEPIMIBHMK, (DPE3EPHBIX CTAHKAX.

6.4. Ilpouieccol hopMHUPOBaHUS Pa3bEMHBIX U HEPAZHEMHBIX COSTMHEHUIN
CTyaeHT N0KEH 3HATh:

- CYHIIHOCTH MOJYYECHHs pa3bEMHBIX U HEPA3bEMHBIX COCTUHEHHIA;

- TpeboBaHUs, IPEIBIBISIEMbIE K Pa3bEMHBIM H HEPA3bEMHBIM COETUHEHUSIM.
Juteparypa: JI-3, c. 170...210, 251, 259...260. MeToanueckue ykazaHus

O,Z[HI/IM M3 OCHOBHEIX CIIOCOOOB MOJIYYCHHUA HCPAZBEMHBIX COCTUHEHUN SBIISIOTCS CBapka, naﬁKa,
KJICTIKA, CKIICMBAHUC.

VscHuTE, 4TO HEPA3BEMHOE COCIMHEH HE MPHU CBApPKE JIOCTUTAECTCS 00pa3oBaHWEM ME3raTOMMBIX
CBsI3EH' TyTEeM IIACTUYECKOTO e(hOPMUPOBAHUS TUTH PACIIIIABIICHUS KPOMOK COETMHSIEMBIX ' TeTaei.



O3HaKOMBTECH TaK)Ke C 0003HAYEHHEM Ha YepTEeKaX CBAPHBIX IIBOB U COCAMHEHMI MO CTaHAAPTY
ECK.

Cpenu npyrux crocoOoB ayroBast cBapka OyJeT W B JalbHEHIIEM 3aHMMAaTh BEAyllee MECTO B
PEMOHTE CEJIbCKOXO3SICTBEHHON TEXHUKH, HA MAIITMHOCTPOUTENIBHBIX 3aBOJIaX, B CTPOUTEIILCTBE.

Heo6x0a1Mo 0TMETUTB, UTO CBapKa MO3BOJISIET SKOHOMUTH OT 30 10
50% metaina.

B razoBoii cBapke BbIJENNTE MOJTYYEHHE U CTPOCHUE CBApPOYHOro MmiaMeHu. M3yuure ycTpoiicTBo
000pyIOBaHUS AJIsl CBAPKHU M PE3KH, CIIOCOOBI

CBapKH.
Oco0oe BHUMaHUE yIEIUTE OOIIUM CBEICHUSIM O TEXHHKE 0€30M1aCHOCTH.

IIpyn u3ydyeHHH nadKy, MPEKAE BCETO, YCBOMTE NPUHLHUINHAIBHYIO PA3HUIY MEXKIY CBAPKOW M
naiikoit. [IpH naiike neranu HarpeOarTCs TOJIBKO A0 TEMIIEPATyPhl IUIABJICHHS MIPHUITOS, METAIUT IeTaIeh
HaxOJUTCs B TBEPIOM COCTOSIHUM.

Beimuninre B KOHCOEKT MapKu U COCTaB HU3KO- W BBICOKOTCMIICPATYPHBIX ITPHUIIOCB. 3annoMHHUTE
Ha3Ha4YCHUC (I)J'IIOCOB, o0nacThb IMPUMCHCHHA Ak Pa3JINYHBIMU ITPUITIOAMMH.

BOHpOCLI IJI1 CAMOKOHTPOJIA

1. Kakue crocoObl cBapku HanOoJyiee HMIMPOKO MPUMEHSIOTCS B PEMOHTHOM IPOHM3BOJICTBE
CEJIbCKOXO3SIMCTBEHHON TEXHUKU?

2. @usnueckas CYIIHOCTb CBAPKH IJIABJICHUEM U OJABJICHUCM.

Uro Takoe cBapuBaeMocTh? Kak BiMsieT Ha Hee XMMHUUECKHUI COCTaB MaTepHalioB?

4. Ha3oBute 0CHOBHOE 000pYy10BaHHE, MHCTPYMEHT Ha IIOCTY ra30CBapKHU.
5. Pacumdpyiite mapku npunoes [T0C-92 u [IMI1954.

6. Ilo xkakuM mpu3HaKaM KIacCUPUIMPYIOTCS Kien?

7. Ilepeuncnure OCHOBHbIE BUIbI KJIEEB, IPUMEHSIEMBIX B IIPOMBIILIEHHO-
CTH.

6.5. TexHOJIOTHYECKHE MPOLIECCHI MOJIYUYEeHHUS 3aTOTOBOK U3
KOHCTPYKLIMOHHBIX MaTepHasioB, popmMooOpazoBaHue U
(hopMoU3MEHEHHE 3aTOTOBOK

CTyIeHT JOJKEeH UMETh MPECTaBIICHUE:

- 0 BHJIaX U CII0CO0axX M3rOTOBJICHUS 3arOTOBOK;

- 0 BeIOOpE BUJA 3aTOTOBOK B 3aBUCUMOCTH OT THUIIA MIPOU3BOJICTBA;
3HATh:

- OCHOBHBIE TpeOOBaHMsI, IPEABSIBISIEMBIC K 3aTOTOBKAM;

- ONTUMAJIbHBIE CIOCOOBI 0OPAOOTKH 3ar0TOBOK;

- cnocoObl GOPMUPOBAHUS 3aTOTOBOK;



- [pUHIMIBI BEIOOpAa METO/1a MOJIyUYeHHUs 3arOTOBKH B 3aBUCUMOCTU OT €€ (pOpMbl, TOUHOCTH,
pa3Mepos.

Jlutepartypa: JI-3, c. 379...392.
Meroauudeckue ykazaHus

JInsi €IMHUYHOTO M ONBITHOTO MPOM3BOJCTBA TEXHOJOTUYECKUM JOKYMEHTOM, C IOMOIIbIO
KOTOPOT'0 TEXHOJIOTHYECKUU MPOIECC JTOBOIUTCS 10 pabodyero Mecra, SIBIICTCS MaplIpyTHas kapTa (1o
I'OCT 3.1118-82), nononHsieMast 4epPTEKOM JCTAIH.

3aroToBKa (1eTalp) B mpoiecce 00paboTKU JOHKHA COXPAHATh 33JaHHOE € MOJI0KEeHHE.

[Ipunanue 3aroToBke TPEeOYEMOIO IOJIOKEHHUS OTHOCHUTEIILHO BBIOPAHHOW CHUCTEMBI KOOPIUHAT
Ha3bIBaeTCsi 0a3UpPOBAHHUEM.

I'OCT 21495-76 u T'OCT 3.1107-81 pernmameHTUPYIOT BONpPOCHl OazupoBaHus, 0003HAYCHHS
TEXHOJIOTUYECKUX 0a3, OIOp, 3aKUMHBIX YCTPOMCTB Ha ONEPAIIMOHHBIX ICKU3aX.

O3HaKOMBTECH C IPUITYCKaMU Ha 00pabOTKy pe3aHneM, METOIaMU UX OTIPEICIICHUSI.

[Mpunyck» Ha 00pabOTKy OTIKHOK u3 NYi yHa ompeaenstor mo TOCT 2355-55, TOCT 7S29-7Q.
I'OCT 7062-79, na mramnoBky - I'OCT 7505-74. Ha3zHaueHue NpUIyCKOB IO TaOIMIIAM MOXHO
HPOHECTH O JOOBIM CIIPABOYHHMKAM TOKapsi, 00Ile Mail iN MOCTPOUTE 1 bHBIM CIIPABOYHUKAM, CTaH-
JapTaM.

Bompocu nist caMOKOHTPOIIS

1. PacckaxuTe mocieqoBaTeIbHOCTh COCTABICHUS TEXHOJOTHYECKOIO nponecca UM3roTOBJICHUA
JcTalin.

2. CdopmynupyiiTe Tak Ha3bIBAEMOE TTPABUIIO IIIECTH TOYCK,

3. Ha3naubTe 1o cupaHmumm TabiuuaM HOPUIYCK Ha YEPHOBOE 'M YHCTOBOE OOTAauMBaHUE
Hapy’>KHOW MOBEPXHOCTH Baja WM Mpokara auamerpoM 60 MM npu jumHe J 50 mm. BeiGepute HYKHBIN
IIPOKAT IO CTaHJapTy.

ITpumMepHbIii epedeHb PEKOMEHIYEMBbIX JIa0OPATOPHBIX pabOT MPAKTUYECKUX 3aHATHH
Paznen 1 JIaGopaTropHble paboThI
1. Ompenenenne TBEPJOCTH METAIJIOB U X CIUIaBoB. VIckpoBas mpoOa craimy.

2. HccnenoBanue CTpyKTYphl KeEJNE€30YIJIEPOAUCTBIX CTaJICH, HAXOJSAIIUXCS B PaBHOBECHOM
COCTOSTHUH.

3. Tepmuueckas oOpaboTka MaTEpHAIIOB.

Pasnen 3,

JIaGopatopHble paboThI

1.  OmnpezneneHue EKTPUUECKON MPOUYHOCTH TBEPABIX JAUIIEKTPHKOB.

2. 3aBHCHMOCTH JIEKTPUYECKOTO COMPOTHUBIICHHS ITPOBOIHUKA (METalIa) OT TEMIEPaTypBhI.
Paszpnen 6.

JlabopaTopHas pabota



I. M3ydeHne reoMeTpHH TOKAPHBIX MPOXOAHBIX PE3IIOB. 3aTOYKA PE3LIOB.
[IpakTuyeckue paboThI

1. TokapHble U CBEpIMIbHBIE CTAHKU.

2. ®pesepHble U NUTU(POBATHHBIC CTAHKH.

KOHTPOJIBHASI PABOTA

Meroauueckue ykazaHus

KonTponbHas paboTa cCOCTOUT U3 MIECTH 3aJaHuil. BapuaHT KOHTPOJIBHOI paboThI OpeneseTcs
0 JIByM nocienHuM udpam mudpa crynenta. Homepa 3aganuii cm. tabm. 1.

Hampumep, crynent, umerormuii mmdp 121, Bemonnser 21 BapuanT, Borpocsl 2, 20, 28, 39, 44,
54. Ecnu HOMep mmdpa okanumBaercs nByms Hyismu (00), cieayer BBINONHSTH JCCATHI BapUaHT.
Pabora, BeITOTHEHHAS HE TIO CBOEMY BapHAHTY, HE 3aUYUTHIBACTCS M BO3BpaIaeTcs 0e3 OIeHKH.

BrinonHenue 3a1aHuii KOHTPOJIbHON pabOTHI TPeOyeT MPOAyMaHHOTO BbIOOpa MaTepuara.

[loaTomy, mnpexae YeM MPUCTYNUTh K BBIIOJHEHUIO KOHTPOJIBHOM paboThl, HEOOXOIUMO
BHUMATEJIbHO M3YYUTh MPOrPAMMHBII MaTepual U METOAWYECKHE YKa3aHUs K 33aJaHUsM KOHTPOJIbHOM
pa0oTbl. OTBETHI HA KAX/IbIM MyHKT 3aJaHHsl JOJDKHBI OBbITh MOJHBIMU IO COJEPXKAHUIO U KPAaTKUMU IO
dhopwme.

KontponbHast pa®ota BbINONHSAETCS B OTAENbHOM TeTpaau. Ha o0iokke TeTpaau ykas3blBarOT
Ha3BaHUE MPEIMETa, HOMEP KOHTPOJIBHOW padoThl, (haMUIHIO, UMSI, OTYECTBO, IKU(P U JOMAIIHUAHN aJipec.
[lepen kakApIM OTBETOM HEOOXOIMMO 3alucarh cojepxaHue Borpoca. OTBETH Ha BONPOCHI 33/aHUS
cllelyeT MHUCcaTh YE€TKO, pa300pUnBO, OCTABIISAS MOJIS, BBIAEISAS 3ar0JI0BKH, OCHOBHBIE MTOJIOKEHUSI, MAPKU
MaTepuaioB. TEKCTOBYIO YacThb KOHTPOJIBHOW pPa0OTBI HYXHO OQOPMIATH rpaduKaMu, CXEMaMH,
PUCYHKaMHM, AUarpaMMaMHU.

B koHiue paboThl cienyeTr yka3aTh CIIMCOK HCIOJIb30BAHHOM IJIUTEpaTypbl M TOCTaBUTH CBOIO
noanuck. [lomydyuB mpOpeneH3UPOBaHHYIO KOHTPONIBHYIO paboTy, CTYAEHT IOJDKeH WCIPaBUTh H
OOBSICHUTH BCE OMMUOKH, BHIMIOTHUTH HEOOXOIUMBIE JOPAOOTKH.

TABJIMLA

pacnipenesieHusl 3aJaHMIl 10 BAPUAHTaM

Ipeano- |IMocneansis uudpa umdpa
CIIeHSS

wabpa g 1 2 3 4 5 6 7 8 9
mmdpa
0 111|212 313 |414 |515 [616 |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 (23,35 (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 (25,32 (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 9,16 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 46,55 |47,56 |48,57 49,58 |50,59 |41,60




4 315 (2,14 1,13 9,12 811 (7,16 6,17 10,19 [518 (4,20
23,37 |24,38 25,39 26,40 |27,31 |'28,32 (29,33 |30,34 |[21,35. (22,36
4451 |42,52 |46,53 (47,54 (4855 (49,60 (5059 (41,56 (42,57 |43,58

714 18,15 9,16 10,17 |1,18 2,19 3,20 4,11 5,12 6,13
27,39 (28,40 (29,31 (30,32 |21,33 |22,34 |23,35 |24.36 |25,37 |26,38
4554 146,55 |47,56 |48,57 (49,58 (50,59 (44,60 [43,53 |42,51 |41,52

8,16 917 10,18 |1,19 2,20 311 (412 513 6,14 (7,15
22,34 (23,35 (24,32 (2531 |26,38 |27,39 |28,40 |30,37 29,36 |21,33
4554 146,55 |47,56 |48,57 (49,58 (50,60 (44,59 42,51 |43,52 |41,53

9,18 (10,19 (1,20 2,11 3,12 |4,13 5,14 6,15 7,16" |8,17
25,40 (26,31 (27,32 (28,33 [29,34 |30,35 |21,36 |22,37 23,38 |25,39
50,60 |4151 |[42,52 |43,53 (44,54 (4555 (46,56 (44,57 (4858 (49,59

10,20 (1,11 2,12 3,13 4,14 [515 6,16 7,17 8,18 9,19
28,36 [29,37 (30,38 (21,39 [22,40 |23,31 |24,32 |2533 26,34 |27,35
49,58 50,59 |41,60 |42,57 |4356 |44,55 |4554 146,53 |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 [2538 [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

Bonpocbl KOHTPOJILHOM PadoThI

1.  ATOMHO-KpUCTAJZIMYECKOE CTpOeHHE MeTauioB. [lnaBieHue n kpuctannuzauus. Berueprure
CXEMbI KPUCTAJUINYECKUX PEIIETOK.

2. MexaHHYECKHE CBOMCTBA METANIOB. XapaKTEPUCTHKA CBOWMCTB, WX OIpeleieHue. MeTo bl
UCTIBITAHUS MEXAHWYECKHX CBOMCTB. [IpuBeCTHM npuMephl s Pa3MYHBIX MapoK CTaJied W YYT'YHOB:
npejesna NpoYHO-CTHU(Cy), OTHOCUTEIBHOTO yITMHEHHUS (6) U TBEPIOCTH.

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

4. Ompenenenue TBEPIOCTH MeTaLIOB MeTofgamu bpunens, Poksenna u Bukkepca. O6o3HaueHMe
eauHul TBepaoctH. Jlocrouncrsa nmpubdopa TK.

5. Ha3nauenne, yctpoiictBO u pabora aomeHHOM meun. McxomHble MaTepuanbl s
MPOU3BOJCTBA UyT'yHa. BeIuepTUTE CX€MY TOMEHHOM NEYU U YKAXKUTE OCHOBHBIE €€ 3JIEMEHTHI. TEeXHUKO-
HKOHOMMYECKHE TTOKa3aTeNn paboThl JOMEHHON MEYH.

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

7. IIpon3BoacTBO CcTanyM B MAapTEHOBCKUX II€4aX: COCTAB IIMXTHI, TEXHOJOTHS IUIaBKH.
HauepTtute cxemy MapTeHOBCKOM neun. TeXHUKO-2KOHOMUYECKHE IT0Ka3aTeIl paboThI.

8. IIpou3BoACTBO CTaM B 3JIEKTPUUECKUX ME€YaX: COCTAB IIKUXThI, TEXHOJIOTHS IJIAaBKHU. TE€XHHUKO-
SKOHOMMYECKHE TIoKa3aTesu padoTsl. Beuepture

CXEMY JAYTrOBOM 3JIEKTPUYECKOM TEUH.
HenpepsiBHas pa3nuBka cranu, €€ J0CTOMHCTBA, HEAOCTATKH.

9. I[aﬁTe OIIPCACIICHUC CIlJIaBa, KOMIIOHCHTA, (I)EBLI. CnocoObl MOJIYYCHH CIIJIaBOB. Bungsr
B3aHMMOJCHCTBHI KOMIIOHEHTOB B CIIJIaBax. HpI/IBe)II/ITC IIPpUMCPHI.

10. Hauepture nmarpaMMy COCTOSIHHS >KEJIE30YIVIEPOJUCTBIX CILIABOB JKEJIE30-LIEMEHTHT,
YKQKNATE UX CTPYKTYPY U OIUIINTE MPEBPALICHUS U3 )KHUJIKOTO COCTOSIHUS B TBEPIOE.



11. HauepTtute nuarpaMMy COCTOSIHMSI >KEJI€30YIJIEPOJUCTBIX CIUIABOB JKEJIE30-IIEMEHTUT U
OMUIIINTE MPEBPAIICHUS B TBEPIOM COCTOSHUMU.

12.  [laiiTe XapakTepUCTHKY >KEJIEe30YTICPOTUCTBIX CTPYKTYp: ayCTEHHUT, (epput, nenedypur,
IIEPJIUT, LIEMEHTUT. Y KQKUTE IPAKTUUECKOE IPUMEHEHUE TUarpaMMbl JKEJ1€30-1IEMEHTUT.

13.  CsolicTBa Xeneza M yriepoaa. BiusHue NOCTOSHHBIX NpPUMECE Ha CBOWCTBA CTaJlH.
HauepTure muarpamMmy oXJIa)KA€HHs YUCTOTO JKelle3a U OMHIINTE ee.

14. ®opmupoBaHHe CTPYKTYphl 1e()OpPMHUPOBAHHBIX METAIJIOB U CILJIABOB. SIBIIEHUS BO3Bpara U
PEKPHUCTAIUTH3AIIH.

15.  VYrnepoaucrele KOHCTPYKLMOHHBIE CTald OOBIKHOBEHHOI'O KayecTBa. XapaKTepUCTHUKA.
Mapxku 1o crangapry. [IpumeHeHre B aBTOTPAaKTOPHOM U CENBbCKOXO035HCTBEHHOM MAaIlMHOCTPOEHHUHU.

16.  VYrnepoaucTble KOHCTPYKLMOHHBIE KAadeCTBEHHBIE CTalM. XapaKTepucTuka. Mapka 1o
cranaapry. [IpumeHneHue B aBTOTPAKTOPHOM U CEIbCKOXO035HCTBEHHOM MAIIMHOCTPOCHHUH.

17. VYriepoaucTeie WHCTPYMEHTAJbHBIE KAY€CTBEHHBIE U BBICOKOKAYECTBEHHBIC CTallH.
Xapaxkrepuctuka. Mapku no cranaapry. [Ipumeps! npuMeHeHusl.

18. Krnaccudukaius jgerupoBaHHbIX craneil. MapkupoBka no cranaapty. O0macTb nmpUMeHEHUs
JEerupoBaHHbIX cTanei. [IpuBenure mpumepsl.

19. BnusgHue JETUPOBAHHBIX JJIEMEHTOB HA CBOMCTBA crajei. MapkupoBka IO CTaHIapTy.
[IpuBenuTe npUMeEpBI.

20. Cramu c BBICOKOM TEXHOJOTUYECKOM TUIACTMYHOCTBIO W cBapuBaeMocTh. (CBOICTBa,
XapaKTEePHU3YIOUIUE TUIACTUYHOCTh. DaKTOPHI, BIUSIONINE Ha CBAPUBAEMOCTb.

21. Mapku 1O CTaHAApTy, XapakTepuCTHKa M 00JacTh MPHUMEHEHHs Ceporo 4dyryHa.
JlerupoBaHHbIE YYT'YHBI.

22. Mapku 1o CTaHJapTy, XapaKTepUCTUKa U 00J1aCTh MIPUMEHEHHS BBICOKOIIPOYHOIO UyTyHA.
23. Mapku 1o CTaHJIapTy, XapaKTepUCTUKA U 00JIaCTh MPUMEHEHHsI KOBKOTO YyTr'yHa.

24. Knaccudukanus BHIOB TepMHueckoil o0paboTku. IlpeBpaimieHus mnpu HarpeBe CTajH.
[IpeBpamieHus aycTeHUTA IPU HENIPEPHIBHOM OXJIAXKICHHH.

25...34. Ha3zHauuTh pEXUM XHUMHUKO-TEPMUYECKON 0OpabOTKM NJs 3aaHHOM CTanu, MOJIb3YSCh
IUarpaMMon («KeIe30-IIEeMEHTUT»,, CIPaBOYHUKAMU TepMmucrta. s Kakaoro BHAAa TEpMOOOpPaOOTKH
OTIpEeICNUTh LENIH, NapaMeTphbl HarpeBa U OXJIAXKACHUS, KOHEUHYIO CTPYKTYpY, TBepAocThb. Onpenenure
Ha3HAa4YeHHE CTaIM U MIPUBEIUTE MPUMEPHI €€ IPUMEHEHHUSI.



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 IIPpUMEPLI I[eTaneﬁ
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, WX TIpyHNbl, Mapku IO craHaapTy. IIpumepsl mNpuUMEHEHHS 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. Obiactb
IIPUMEHEHHS.

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

42. CnnaBbl Ha ocHOBe MarHus. CpoiicTBa mMaruus. OOImas XapakTepUCTHKa U Kiaccu(uKamus
MarHMeBbIX CIIJIABOB.

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 CTalU, 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. MarHUTOMSITKHE MaTepuaibl. Marepuaiabl co
CHelHabHBIMI MarHUTHBIMU cBOMicTBaMU. OOJIaCTh MPUMEHEHUS.

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

50. [MonympoBonHukoBbie MmaTepuaiibl. CTpOeHUE U CBOMCTBA, METOABI MOJTyUYeHUs. JU3IEeKTPUKH,
3IEKTPOU3OJILIMOHHBIEC JIAKHU, IMaAJIU, KOMITayH Ibl. O0IacTh MPUMEHEHHUS.

51. Ilonmyuyenue wuznenuii u3 MNOpoOIIKOB. MeTon mnopoumkoBod Metamutypruu. CBoiicTBa u
IIPUMEHEHHE MTOPOILKOBBIX MAaTEPUAJIOB B CEIbCKOX039iCTBEHHOM MAIIMHOCTPOCHHUH.

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 IMPpUMCPLI L[eTaneﬁ, 3arOTOBKHU KOTOPBIX ObLIH IMMOJIYYCHBI 9TUMU crocodamMu O6pa6OTKI/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 pexkyueu 4YacTu.
Hauepture cxeMy U yKa)kKUTe YIJIbI 3aTOUKHU.

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, BHIMOIHIEMbIE 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
(dbopMUpOBaHUS CTPYKTYPbI MAaTEpPUATIOB.

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 00PAaOOTKH MaTEepHUaIoOB
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