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1 BBEAEHUE

1.1 O6mme npaBuia

Meronuueckre peKOMEHIAIMK pa3padoTaHbkl HA OCHOBE pabouell mporpamMmbl ydeOHOM
mucuumnHel «MarepuanoBenenue» B coorBetctBun ¢ ®I'OC CIIO no cnenuansHocTH: 15.02.16
TexHOmOrrs MaIIMHOCTPOSHHUSI.

JlaHHBIE METOTMYCCKIE PEKOMEHIAITIH TTPETHA3HAYCHBI JIJISI CAMOCTOSTEIIFHOTO H3yUCHUS
JMCUIUTUTHHBI «MaTepuaioBeicHIe» 00yJaroIUMHUCs KOJIeKa.

Jnist yerientHoi paboThl o0ydaronieMycst He00X0IMMO:

. 03HAaKOMHTBCS C TPEOOBAHUSAMH K Pe3yJIbTaTaM OCBOCHMS JUCHUIUTMHBI (11.2.2).

o W3YYHTh  TEOPETUYCCKUH  MaTepuaja, C TapajulebHBIM  BBITOJIHEHUEM
MpakTH4ecKux 3anaHuil. [locrmemoBaTeNbHOCTh U3YYEHHUS H3JI0KEHAa B TEMaTHYECKOM IIJIaHe
(m.3.2).

. BBIMOMHUTG 3aJaHMSl  JOMAIIHEH KOHTPONbHOH® paboThI(T.4) TO cBOEMY
BapuaHTy(1.1.3), ucnonb3ys B KauecTBe 00pa3la METOANYECKUE PEKOMEHIALIMHU K BBIIIOJIHEHHUIO
KOHTPOJIbHOM paboThI (11.5).

. MOCJIE 4Yero, C IMOMOIIbID y4eOHOW nuTeparypsl (mM.7), MOKHO OTBEYaTh Ha
9K3aMEHAIMOHHBIE BOMPOCHI (MM BOMPOCH K Au((EepeHIHPOBAHHOMY 3a4€Ty) M peliaTh
MPaKTUYECKUE 3aJIaHuUs TI0 TeMAaTHKe, YKa3aHHOU B 1.3.3.

K oK3aMeHy JOMycKaloTcs oOydaromuecsl, YCIelmHO BBIIOMHHUBIINE IOMALIHIOK
KOHTPOJIbHYIO PadoTy.

I[OMaIJ_IHSISI KOHTpPOJIbHAaA pa60Ta COACPKUT 5 3aJaHuM 110 TeMaM:
yKa3aThb KOJIUYECTBO 3aaHUM

® MCTAJIJIOBCACHUC

L4 KOHCTPYKIIMOHHBIC MAaTCpHUaJIbl HA OCHOBC LIBETHBIX MCTAJIJIOB

L KOMITO3MIIMOHHBIC MaTCpHaJlbl

L HEMCTAINIMYCCKUEC KOHCTPYKIIHOHHBIC MaTCpHUajibl

1.2 TpeOoBaHnusi, mpeabsiBJsieMble K JOMAallIHeH KOHTPOJIbHOI padoTe
1 Beinucats HOMEpa 3aJlaHiil CBOET0 BapUaHTA.

2 IlpaBUJBHO W aKKypaTHO Nepenucarh 3aJaHue KOHTPOJIBHOH paboThl MO CBOEMY
BapuaHTy. PaboThl, BBIITOIHEHHBIE 10 JPYTOMY BapHaHTY, BO3BpAILlAlOTCs O€3 MPOBEPKU.

3 Pemenust conpoBOX1aTh MOSCHEHUSIMH, YKa3bIBaTh €MHUIIBI BETHUNH.

4 PaboTy BBINOIHATH YEPHUIAMHU pa300punBO (JIMOO MEYaTHBIM TEKCTOM).

5 B terpagu HEOOXOAMMO OCTABIATH MOJS U MECTO B KOHIIE pabOTHI IJIs 3aMEYaHul U
3aKitoueHus npenojaasarens. CTpaHULbI IPOHYMEPOBATb.

6 B koHIle paboThl MPUBECTH NepedeHb JUTEPATyphl, MPOCTABUTH /ATy BBHITOTHEHUS
paboThl U MOAIHUCH.

7 Jns monmy4yeHus MOJIOKUTEIbHOM OLIEHKM IO KOHTPOJBbHOM paboTe HEoOX0auMO
BBIIIOJIHUTBH BCE 3a/1aHusl. KauecTBeHHasl OLIEHKA BBICTABIISAETCS 110 CIEAYIOIUM KPUTEPUSM:

° OLIEHKA «OTJIMYHO» BBICTABISIETCS OOYYaloIIeMycCs, €CIIH ero OTBeT 0e3
OIIIHOOK,
° OIIEHKA «XOPOIIIOY» BBICTABJISICTCS O0YYArOIIEMYCsl, €CITU OH JOIMYCTHJ HE

6ornee 1ByX OMIMOOK,

o OLIEHKA «yJOBIIETBOPUTEIHHO» BBICTABISETCS OOYyYarolleMycsi, €Clid OH
JIOTTYCTHUJI TPU OIIHOKH,




OLICHKa «HCYAOBJICTBOPHUTCIBbHO» BBICTABIACTCA 06yqa101ueMyc>1, €CJIM OH JOIIYyCTHII

Ooree TpEx OmmnOoK.

1.3 Pa30uBKa 0 BApMAHTAM KOHTPOJIbHON PadoThI

[Ipenmno IMocnenusist uudpa muppa

CIIeTHSISE

mibpa | O 1 2 3 4 5 6 7 8 9

mmdpa

0 1,21,41, | 2,22,42, | 3,23,43, | 4,24,44, 5,25,45, 6,26,46, 7,27,47, | 8,28,48, | 9,29,49,

- 61,62 61,62 61,62 61,62 61,62 61,62 61,62 61,62 61,62

1 10,30,50 | 11,31,51, | 12,32,52, | 13,33,53, | 14,34,54, 15,35,55, 16,36,56, 17,37,57, | 18,38,58, | 19,39,59,
, 61,62 61,62 61,62 61,62 61,62 61,62 61,62 61,62 61,62 61,62

2 20,40,60 | 1,21,41, | 2,22,42, | 3,23,43, | 4,24,44, 5,25,45,
, 61,62 61,62 61,62 61,62 61,62 61,62




2 OBIIASI XAPAKTEPUCTUKA PABOYEW MNPOIPAMMBI YUYEBHON
AACHUIVIMHBI/MAK  «OI1.03 MaTtepuaJioBeaenune»

2.1 MecTo y4yeOHOM AMCHMILVIMHBI B CTPYKType 00pa3oBaTe1bHOM NPOTrPaMMbl

Vuebnas mucummumnaa «OI1.03 MarepuanoBeneHue» sBisieTcs 00s3aTEIBHONW YaCThIO
obwenpogheccuonanpbHo2o 1MKIAa 00pazoBaTeabHOl mporpaMmsel B cootBercTBHM ¢ PI'OC 1o
cnenuanbHocTu 15.02.16 TexHonorus MalinHOCTPOEHHUS.

Vuebnas mucrummHa «OI1.03 MarepuanoBenenue» obecniednBaeT (HOpMUPOBAHHUE
KoMmeTeHIni mo BceM Buiam festenbHocTd @I'OC mo cnenmansHoctu 15.02.16 Texuonoeus
mawunocmpoenus. Ocoboe 3HaUYEeHHE MUCIHUILUIMHA HMEEeT NpH (OPMHUPOBAHWU W PA3BUTHUU
CHEAYIOUIMX KOMITETEHIIHM:

OK 01 BeiOupare crnocoObl pemieHus 3aaad  NpopecCHOHATBHON JIESATEIbHOCTH
MPUMEHUTEIHHO K Pa3TMYHBIM KOHTEKCTaM.

OK 02 Hcnonp3oBaTh COBpPEMEHHBIE CpPEJCTBA IOWCKA, aHAIW3a W HHTEPIIpETalUn
nHpopMauu ¥ HMH(OPMALMOHHBIE TEXHOJOTMM I BBINOIHEHHS 3a7ad MpoecCHOHATBHON
JeATeIbHOCTH.

OK 03 [InanupoBaTh U peaqnu30BbIBaTh COOCTBEHHOE NMPO(ECCHOHAIBHOE U JIUYHOCTHOE
pa3BUTHE, MPEANPUHUMATENIBCKYIO AEATEIbHOCTh B IMPOQEecCHOHANBbHOM cdepe, ncnonb3oBaTh
3HaHUS MO0 (UHAHCOBOI 'PAMOTHOCTHU B PA3IMUHBIX )KU3HEHHBIX CUTYaIIUsX.

OK 07 CopneiicTBoBaTh COXpPaHEHHIO OKPYXKAIOIIEH Cpenbl, pecypcocOepeKeHuIo,
IPUMEHATh 3HAHUA OO0 M3MEHEHUHM KJIMMaTa, MPUHLUIB OEpexINBOro IpOU3BOCTBA,
3¢ (HEeKTUBHO IEHCTBOBAThH B UPE3BBIYANHBIX CUTYAIUSX.

OK 09 TIlomp3oBarbcs mpoheCCHOHATBPHONW JOKYMEHTAllMe Ha TOCYJapCTBEHHOM H
MHOCTPAaHHOM SI3BIKAX.

I1K 1.2 Beibupatb MeTOA MOTyYSHHS 3ar0TOBOK C YYETOM YCIOBHI MTPOM3BOJICTBA.

2.2 Lleab n nJaHUpyeMble pPe3y/IbTaThl 0CBOCHUS! JTHCHUTIHHbI

Koxa IIK/OK | 3uanus YMmenus
OK 01 - 3aKOHOMEPHOCTH TIPOLIECCOB - PacIo3HaBaTh U KIACCH(PHIUPOBATE
OK 02 KPUCTAJUTH3ALUH U CTPYKTYPOOOPa30BaHUs | KOHCTPYKI[HOHHBIE ChIPbEBBIC
OK 03 METaJIIOB U CIUIABOB, OCHOBBI UX MaTepHaIbl 10 BHEIIHEMY BU/LY,
OK 07 TEpMOOOPAOOTKH, CIIOCOOBI 3AIUTHI MPOUCXOXKICHUIO, CBOMCTBAM;
OK 09 METAJIIOB OT KOPPO3HH; - ONPEIENATh BU/IbI KOHCTPYKIIMOHHBIX
K 1.2 - KJTaCCU(UKAIMIO U CITIOCOOBI TIOTYUEHSI MaTepUaoB;
: KOMITO3UTHEIX MaTEpUalioB; - BLI6I/IpaTI) MaTcpuaIbl AJid
- IPUHIIUITBI BEIOOPA KOHCTPYKIIMOHHBIX KOHCTPYKIIHH 110 UX HA3HAYCHHIO U
MaTepHasIoB [yl IPUMEHEHHS B YCIIOBHSIM JKCILTyaTaIUH;
MIPOU3BO/ICTRE; - IPOBO/IMTH UCCIICTOBAHHS U
- CTPOCHHUE U CBOMCTBA METAJUIOB, METO/IbI | HCIIBITAHUS MAaTEPHAJIOB;
HX MCCIICIOBAHMS, - PaCCUMTHIBATH ¥ HA3HAYATh
- KIacCH()MKAIMIO MATEPUAIIOB, METAJUIOB | ONTHMAJbHbBIE PEKMUMBI PE3aHbS;
U CIIJIABOB, UX 00JIACTH IPUMEHCHMUS,; - pactM()pOBBIBATH MAPKH CTaJlel 1
- METOANKY pacyéra M Ha3HAUCHIS CIIaBOB;
PEKUMOB PE3aHUs UTS PA3THYHBIX BHIOB - BBIOMPATh METO/IBI MTOTYICHHUS
pabor.; 3ar0TOBOK;
- IpaBHJIA PACIIU(PPOBKH MApOK CTaJICH;
- METO/IbI MOJTYYEHHUS 3arOTOBOK;
- IpaBHJIa BLIOOpAa METO/IOB TIONyIEHHUS
3arOTOBOK;




3 CTPYKTYPA U COAEP)KAHUE YYEBHOHU JUCHUILIUHBI/MJIK

3.1 O6beM y4eOHOI AUCHUIJIMHBI U BUAbI Y4eOHOH padoThl

B dopme
y Odnem opye
Bup yueoHoii padoTbl 4acoB MPAKTHYECKOMH
MOArOoTOBKH

O0béM yueOHOM IMCUUIIMHBI 10 IIAHY 104 26
CymMmapHasi yyeOHAasi HAarpy3Ka BO B3aUMO/AelCTBHH C MpenogaBaTejaeM 24 )
B TOM YHCIIE!
JIEKINH, YPOKU 12 )
J1abopaTOPHBIE 3aHATHS 6 6
MPaKTHUYECKUE 3aHATHUS - )
KypcoBasi pabota (IIpoeKT) - )

3
KOHCYJIbTalluU 6
CamocrositeibHasi padota 74 14
IIpomexyTouHas aTTecTAlMA NPOBOAUTCH B (hopMme 6 3

1 kypc — sx3amen

Konuuecmso domawnux koHmponvHwix pabom




3.2 TemaTn4yeckHii IVIaH U colepPKaHNe YUeOHOW TUCUUIJIMHBI
«OI1.03 MaTepuaJjioBeieHuE)

Haumeno
BaHHUe
pa3nesion
H TeM

Conep:xanne yaedoHOTo MaTepuasa u (opmbl
OpraHM3aI UM A€ TeJILHOCTH
o0yJaroumxcs

O0nLeM yacoBs

B ¢popme
NMPaKTU4eCKOMi
MOATOTOBKHU

1

2

4

Paznes 1 MeTaniuyeckne MaTepHAJIbI

Tema 1.1
Metana
OBEJIEeHH
e

Conepxxanue yueOHOro MaTepuaJia

10

1.®u3UKO-XMMHUYECKUE OCHOBBI METAJNIOBEACHHUS.
2.Yyryns! u cramu. Knaccudukanus u MapKupoBKa.
3.CBoiicTBa MeTaJI0B. MeTOAEI UX UCCIIEIOBAHUS.
4.Teopus cruiaBoB. J{uarpaMMbl COCTOSIHUS JIBOMHBIX
CIJIaBOB.

5.0cHOBBI TepMudeckoil 00paboOTKu. XUMHKO-
TepMHuecKas o0paboTKa.

6.KOHCTpYKIIMOHHBIE U MHCTPYMEHTAJIBHBIE CTAJIN.
[TpuHIMn BBIOOpA TSl TPUMEHEHHSI B TPOM3BO/ICTBE.

JlaGoparopHbie 3aHATHS

O3HakoMIIEHHE C YCTPOHUCTBOM M paboToii
MeTauIorpaduyeckoro MUKpOCKona.
Omnpenenenre TBEPIOCTH MaTEPHUAIOB METOIaMU
bpunenns, Poksemna.

MukpoaHanus 3Keiae30yriIepOIUCTBIX CIIJIaBOB.

CamocrosTenbHas paboTa 00yJaromuxcs
3aKOHOMEPHOCTHU MPOLIECCOB KPUCTATIIN3ALUHI U
CTPYKTYpOOOpa30BaHUs METAIJIOB U CILJIaBOB.
JnarpamMmbl COCTOSIHMSI IBOMHBIX CIIaBoB 1,2,3
THUIIOB.

Knaccudukanus cblpbeBbIX MaTEpUAIOB IO
BHEIIIHEMY BUY, IPOUCX0XKICHHIO, CBOWCTBAM.
ITpon3BOACTBO KENE30YTIEPOANUCTHIX CILUIABOB.
Bnusinue pexumMoB TepM0O0OpabOTKU HA CTPYKTYpPY U
CBOMCTBa MaTepUAJIOB.

Bb100p KOHCTPYKIIMOHHBIX MaTepHAJIOB IO X
HA3HAYEHUIO U YCIOBUAM KCILTyaTalluy ISt
IIPUMEHEHHUS B IPOU3BOJICTBE.

MeTtomnka pacyeTa ¥ Ha3HAUCHHS PSKUMOB PE3aHMS IS
Ppa3JIMYHbIX BUAOB pa60T.
Koppo3ust metanioB u Mepbl 00pbObI C HEH.

40

Tema 1.2
Konctpy

KIMOHH
bIe

Coaep:kanne y4eOHOro MaTepuaja

1.ATIOMUHUH U €T0 CIUIABBI.
2.Menp U €€ criaBEbL
3.TBepable craBbl. AHTU(GPUKIUOHHBIE CIIJIaBBI.

8




matepua | JlabopaTtopHoe 3aHATHE 2 2
JIbI HA MukpoaHanu3 LIBETHBIX CIIJIABOB
ocHoBe | CamocrostenbHas paboTa 00yJaroIXCsl 14 6
IIBETHBIX MCTO,Z[BI IMOJIYYC€HHUA 3aroTOBOK.
merasuto | [IpaBuiia BLIOOpa METOZ0OB MOJy4EHHMS 3aTOTOBOK.
B. Metoauka pacyeTa 1 Ha3HaYEHMsI pEXKUMOB PE3aHUS
JUIS Pa3JIMYHBIX BUI0B paldoT.
Koppo3usi MeTamioB 1 Mepbl 00pbObI C HEH.
Paznen 2. Hemeraiuinyeckue MaTepuadbl.
Tema KommnosutHsie Mmatepuansl. Knaccudukanus, 2
2.1. CTpOEHHE, CBOMCTBA, JOCTOMHCTBA U HEJIOCTATKH.
Kommnio3 | [IpuMeHeHHEe B MAIMHOCTPOEHUMN.
HIHOHH | JJaGopaTOpHBIE 3aHATUS -
bie CamocTosTenpHas paboTa 00yyaromuxcst 14 -
MATEPHA | NeTonpl moTydeHHs 3ar0TOBOK U3 KOMITO3HIIHOHHBIX
bk MaTEpUAJIOB 110 UX HA3HAYEHUIO U YCIIOBUSAM
AKCIUTyaTalluu
Tema IInacTmaccel, TeXHUYECKas PE3UHA, ITOJIMMEPHBIE 2
2.2. Matepuansl. CTpoeHue, Ha3HaueHue. TexHuueckne
Hemeran | xapakTepuCTHKHM U3eIui U3 HUX. J[peBecuHa, e€
JIMYECKH | CBOICTBA, pa3HOBUIHOCTH, JIOCTOMHCTBA U
e HenocTaTky. [IpuMeHenne B MaltMHOCTPOEHUN.
KoHCTPY | JIaGopaTopHbIe 3aHATUS -
KIUMOHH | CamocTosiTeNnbHas paboTa 00ydaromuxcs 6 -
ple MeTozp! OITy4eHuUs 3ar0TOBOK U3 HEMETAJUIMYECKUX
maTepua | KOHCTPYKIMOHHEIX MaTEpPHAJIOB.
JIBL IIpaBua BbIOOpa METOJ0B MOITYYEHHSI 3aTOTOBOK.
KoncyapTanuu 6 3
IIpomMe:xyTOYHas aTTecTANMA 00YYAIOIIMXCS 6 3
Bcero 104 26
3.3 3apanus As IK3aMeHa
Bonpocs! u 3axanus k AupPepeHIHPOBAHHOMY JIuteparypa

3a4yeTry/IK3aMeHy

1.Mertanisl ,CrIaBbl U MaT€pUaIbl TPOMBILIIIEHHOT O
Ha3HAYCHHUS.

2.McxonHble MaTepuabl sl IPOM3BOACTBA YyT'YHA.
[Tonyyenue 4yryHos.

3. Otnuune cranu ot yyryHa. CylHoCTb nepezeina
yyryHa B ctajib. CriocoOslI nepesena.

4. CTpoeHne MaTepuainos.

5. JleeKThl KpUCTAIITMYECKUX PELIETOK.

6. Ilouatue o0 anIOTpOIUH.

7. Kpucramnuzamus u €€ BUJIbI.

8. MexaHuveckue CBOMCTBA U MEXaHUYECKUE
WCIIBITAHUSI.

(1)13-15;76-77;(5)11-16
(1)128-129;(4)5-11;(5)48-57
(1)50-57;(2)55-68;(4)11-21

(1)37-46;(4)45-49;64-71
(1)46-48;(4)49-50
(1)42:(4)50
(1)37-48;(4)45-50;64-71
(1)15-34:(4)50-64




9.Muxkpoananu3. Haznauenune metamorpadguueckoro
MHKPOCKOIIa, Er0 YCTPOMCTBO.

10.Inarpamma xene3o-mieMeHTUuT. OOmuii BUI, TMHUH,
¢asbl.

11.OcHOBHBIE COCTABIIAIOIINE CTPYKTYPBI JUarpaMMsl
KeJIe30- [IEeMEHTUT.

12.CymmHoCTb, 11e71b, (haKTOPHhI, BIUSIONIUE Ha
TEPMOOOPaOOTKY.

13.lnarpamMma M30TEPMUYECKOT0 paciaja ayCTeHHUTA.
14.0Txur: CYyIIHOCTD, BUJBI U 1I€J1b TIpOIIeCcCa.
15.Hopmanu3zanus: CylHoCTb U LENb NpoLecca.
16.3akanka cTaiu: CyuiHOCTh H II€JIb Ipoliecca.
17.Crioco0bl 3aKalku.

18.IToBepxHOCTHAs 3aKaJKa.

19.0t1yck cranm.

20.Knaccudukarus cranei.

21.I'pauTHBIC YYT'YHBI.

22.YriepoaucTsie CTaJI U UX MapKUPOBKA.

23.JlerupoBaHHbIE CTAIN U UX MAPKUPOBKA.

24.Cranu Uil pexyIlero MHCTpYMEHTa U MX
TepMOo0oOpaboTKa.

25.XuMuKo-TepMuieckas o0padoTka cTaiu.
26.KOoHCTpYKIIMOHHBIE CTAIM U UX TEPMOOOpPabOTKA.
277.ANTOMUHUH U CILJIaBBI HA €T0 OCHOBE.

28.Menp u cruiaBbl Ha €€ OCHOBE.

29.TBepaple METaTIOKEPaMUYECKHUE CIIIABBI,
MoJy4YeHUe, MapKUPOBKa, IPUMEHEHHE.
30.AHTH(PUKLINOHHBIE CIJIaBbl, X CBOMCTBA,
MapKHUpPOBKa, TPUMEHEHHE.

31.ITlmacTMacchl, UX COCTaB, CBOMCTBA, JJOCTOMHCTBA K
HenoctaTku. CriocoObl mepepaboTKu, 00IacTh
MPUMEHEHUS.

32.Pe3una, e€ cBolcTBa, COCTaB, 00JaCTh TPUMEHEHUS.
33./lpeBecuHa, €€ CBOWCTBA, TOCTOMHCTBA U
Henoctatku. HarypanbHas 1 HICKyCCTBEHHAS
JpeBECUHA.

34. ITopomkoBbie MaTepuabl, IPUMEHSIEMbIE B
MaIIMHOCTPOCHUH.

35.KoMno3u1imoHHbIE MaTEepUalbl, KX CBONCTBA,
CHOCOOBI MOTy4YeHHsI, 00JIaCTh MPUMEHEHHS
36.MapkupoBka crainei, 00J1acTh UX TPUMEHEHUS

37.MapkupoBKa 4yryHOB, 00JaCTh UX MPUMEHEHUS

38.MapkupoBKa CIIJITaBOB Ha OCHOBE aJIIOMUHUS, ME/TH,
00J1aCTh UX PUMECHEHUS

39. MapkupoBKa MeTaLIOKEPaMHUYECKUX TBEPIbIX
CIUIaBOB, 00JIACTh UX NPUMEHEHUS

40. MapkupoBKka aHTH(GPUKIIMOHHBIX CILJIABOB,
00J1acTh UX MPUMEHEHHUSI.

(1)135-136;(2)95-4109;(4)125-
138;95) 107-123
(1)37-38

(1)66-73;(4)76-78;(5)73-75
(1)73-75;(4)78-81

(1)77-79;(4)81-85;(5)88-90
(1)79-80;(4)85;(5)90-92
(1)80-86:(4)85-89;(5)92-95
(1)87-88;(4)89-90;(5)95-96
(1)88-101;(3)123-139
(1)102-108;(3)140-144
(1)108-111:(3)144-147
(1)101-107;(3)147-169
(1)137-138;(5)75-80
(1)128-134:161-174;(4)116-125:(5)80-
87
(1)137-140;(2)81-94:(4)109-115;(5)75-
80

(1)135-136;(2)95-109;(4)125-
138:(5)107-123
(2)202-232;(5)120-123

(1)114-124
(1)147-159;379-382;(2)189-201
(1)178-190;(4)37-40
(1)193-199;(4)34-37

(1)289-319;(5)142-146
(1)320-323;(5)139-141

(1)209-243

(1)246-250

(1)317-320

(5)141-150

(1)252-285:(4)152-154

TOCT 4543-2016, TOCT 380-2005
T'OCT 1435-99

T'OCT 1412-85. TOCT 7293-85
T'OCT 1215-79

TOCT 2685-75,LOCT 15527-2004
TOCT 21125-75

I'OCT 14113-78,'OCT 21348-95
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3.4 Ilpumep BapuanTa OuJera

1. Mexannueckne CBOMCTBA U MEXaHUYECKUE UCIIBLITAHUS.

2. OTXKUT: CYIITHOCTbH, BUIBI U 11€JTh TIPOIecca.

3. MapkupoBKa aHTH(PPUKITHOHHBIX CIUIABOB, 00JIACTh WX MPUMCHCHHUS.
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4 3AJIAHUSA 1151 KOHTPOJIbHOM PABOTBHI

ConeprkaHue ¥ HOMepa 3a/JaHUi K KOHTPOJIBHOM padoTe.

0.
1.
12.

RHROoo~No O A~WNE

MartepuanoBenenue kak Hayka .CTpoeHre MaTepuaioB.
KenezoyrinepoaucTsie CIIIaBbl, UX MOJIYYECHHE.

Bunbr kpucTaimmnyeckux pemeTok U ux Ae(eKTsl.
[TonsiTue 06 amoTpoNUy.

Kpucramnusanus u €€ BUABL.

MexaHnueckrne CBOMCTBA MaTEpHUAOB.

Mertoapl Uccnea0BaHUs MUKPOCTPYKTYPbI MaTEpUAJIOB.
Knaccudukanus u MapKupoBKa CTaJICH.
Knaccudukamus 1 MapkKUpOBKa YyT'YHOB .

HcnpiTaHWe 10ATOBEYHOCTA METAILIOB HA YCTAJIOCTb.
HcnpiTanue 10J1roBeYHOCTH METAJUIOB Ha MON3Y4YeCTb.
Tubonornuecknue UCIBITAHUS METAJJIOB ( UCTIBITAHUS Ha U3HOC,

HU3HOCOCTOMKOCTB ).

13.

HcnpiTanus MeTaioB Ha TpeUMHOCTORKOCTh. Koadduiuent

HHTCHCHUBHOCTH H&Hpﬂ)KCHPIﬁ.

14.
15.

HMcneiTanus MeETanaoB Ha BA3KOCTh paspylicHu:.
HGp&BpYIHaI-OHII/IG MCTOABI KOHTPOJIAI KAUYCCTBA 3dI'OTOBOK U

TOTOBBIX U3JCIIUN.

16.

Jlnarpamma COCTOSIHUSI CIUIABOB C OTPAHUYECHHOM

PaCTBOPUMOCTBIO KOMIIOHCHTOB B TBCPAOM COCTOAHHNU.

17.
18.
19.
20.

MexaHnunyeckue cMecu KOMIIOHEHTOB CILIABOB.
XUMUYECKHAE COCAMHEHNSI KOMIIOHEHTOB CILTABOB.
TBEpAbIE paCTBOPHI KOMIIOHEHTOB CILIIABOB.
Jlnarpamma cOCTOSIHUS CIUIABOB C HEOTPAHUYEHHOU

PAaCTBOPUMOCTBIO KOMITIOHCHTOB B TBCPAOM COCTOAHHH.

21,
22,
COEIMHEHHUS
23.
24,
25.
26.
217,

Juddy3us u cTpyKTypa CILIaBOB.
JlmarpamMma COCTOSIHUS CIUTaBOB, 00Pa3yIOIIUX XUMUIECKUE

CTpyKTypa METaJUIMYECKUX CILIABOB.

YrupouyHeHue cTajaeu U CIUIABOB JUCIIEPCHBIMU YaCTUIIAMU.
JnarpamMmebl coctosinus ((pazoBOro paBHOBECHS) CILIABOB.

Y cioBUS 1 METOAMKA OCTPOCHUS THATPAMM COCTOSIHUSI CILJIABOB.
Jluarpamma COCTOSTHUS CIUIABOB, 00Pa3yIOIIUX MEXaHUICCKHE

CMCCH M3 YHNCTBIX KOMIIOHCHTOB.

28. Teopus craBos.

29. Kopposust meTainioB u Mmepbl 60psObI ¢ HE.

30. JlmarpamMma COCTOSIHUS CIUTaBOB, UCTIBITBIBAIOIINX OJUMOP(HHBIC
IIPEBpAICHHS.

31. IloBepxHOCTHAas 3aKajKa.

32.  Knaccudukaius BUI0B TEPMUYECKONH 00paOOTKH CTAJIH.

33.  Hzorepmuyeckoe mpeBpalieHUE ayCTCHHTA.
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34.  llementanus kak Bug X TO.

35.  Jluarpamma M30TE€pMHUUYECKOTO MPEBPAIICHUS ayCTCHUTA.
36.  Xumuko-tepmuueckas 00padoTka. CylHOCTh, BUIBI.
37.  3akaika CTaJu.

38.  OcHOBBI TEOpUH TEPMUUECKOI 00pPaOOTKH.

39.  AzotupoBanue kak Buja XTO.

40.  IlpeBpaieHus Npu OTIYCKE 3aKaJICHHOW CTaJIH.
41.  Buasl TepMUYeCKOi 0OpaOOTKH CTAJIH.

42.  Jluddy3noHHas MeTaIM3aius CTalu.

43. Omxur ctanu 1 pona.
44, OTxur cranu 2 poja.

45, TepmonukiIM4ecKas 3aKajika.

46.  JlerupoBaHHbBIE CcTalu, UX Kiaccuukauus. Bnusaue
JIETUPYIOLIUX JIEMEHTOB Ha CBOMCTBA CTAJIH.

47, Mens u critaBel Ha €€ OCHOBE.

48.  BeIcTpOopexyiiue CTau.

49.  VYnyumaeMmble CTaj.

50.  BrICOKOTPOYHBIC CTANH.

51.  PeccopHo-TIpy>KHHHBIE CTaJIH.

52.  llementyemsble ctanu. [ToQMIMIHUKOBBIE CTAJIH.

53. MeTamnomiacTsl ¥ IJIACTMACCHI C ApMUPYIOTITAMHU
HaTOJHUTEISMHU.

54.  Cranu nis u3MEpUTEIbHOT0 HHCTPYMEHTA. .

55.  Cranu u criaBbl A PEXYLIEro UHCTpYMeHTa. OCHOBHBIE
TpeOOBaHMUsI, IPEABABISIEMbIE K CTAJISIM.

56.  MeTtannokepaMU4eCKUe TBEPAbIE CIUIABHI.

S57.  AHTU(QPUKUMOHHBIE CILIABHI.

58.  ANIOMHUHMII U CIUIaBBl HA €70 OCHOBE.

59.  Vruepoaucteie ctanu, ux kiaccudukanusd. Biusaue npumeceii Ha
CBOWCTBA CTAJIU.

60. IImactmaccel, TeXHHUYECKas PE3UHA, MOJTUMEPHBIE MaTEPUATIBI.

61. 3amaua No 1.

1. duarpamma xene3o-tieMeHTHT. O0muii Bua, TuHuH, passl. OCHOBHEIE
COCTABIISIOIINE CTPYKTYPHI.

2.IToctpouts rpadguk (Ha30BBIX MPEBPAIICHUI B CIIABE B KOOPAUHATAX
«TEeMIepaTypa-BpeMs» ¢ y4E€TOM YCIIOBUH, MPUBECHHBIX B TAOJIUIIE, COTJIACHO
BallleMy BapHUaHTY:

Bapuant Conepxanue yriepoaa ( C ) B VY cnoBust TeMnepaTypHbIX
cmiase, % W3MEHCHUN
1 0,7 OxmaxaeHue
2 0,5 Harpes
3 2,2 OxmaxaeHue
4 1,5 Harpes
5 0,45 OxnaxxneHue
6 0,8 Harpes
7 3,8 OxnaxxneHue
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8 1,3 Harpes

9 2,3 OxiaxaeHue
10 0,5 OxiaxxaeHue
11 1,1 Harpes

12 0,35 OxiaxaeHue
13 45 Harpes

14 4,0 OxiaxaeHue
15 3,7 Harpes
16 1,8 Oxmaxaenue
17 2,8 Harpes
18 1,3 OxaxaeHue
19 2,3 Harpes
20 0,5 Oxaxaenue

62. 3amaua Ne 2.

[TomoOpath Matepuan jsi U3TOTOBIICHUS JIETaIN, COOTBETCTBYIOLIEH COTIacHO
BallleMy BapUaHTy, 000CHOBATh BHIOOP, HA3HAYUTH PEKUM €€ TepMOOOPaOOTKH,
yKa3aTb MUKPOCTPYKTYPY CIUIaBa MOCJE T.O.:

Bapuant Nel.Bain, paGoTaromiuii Ha UCTUpPaHUE B YCIOBUSAX YJIAPHBIX

Harpy3ox.

Bapuant Ne2 Kosnb1io noamunHauka He00JIbIIOTr0 CEUCHUS.
Bapuant Ne3.Ba, paGoTatoiuii B yCIIOBUSX BBICOKUX Harpy3okK.
Bapuant Ne4 . IIpyxuHa.

Bapuant Ne5.Banuk, paboTaromuii Ha ©3HOC IPU UCTUPAHHUH.
BapuanT Ne6.Kosb110 moIIMIHNKA TPOKATHOTO CTaHA.

Bapuant Ne7.3y0uaroe koiieco, paboTaroniee B yCI0BUAX CPETHUX

Harpy3oxK.

BapuanT Ne8. TspxenoHarpy>KeHHbIN ITaMII.
Bapuant Ne9.Konu6p-cko0a.
Bapuant Nel0.®pesa,padoTatomiasi B yCIOBUSIX BHICOKUX CKOPOCTEH.
BapuanT Nel 1. IllTanreHIIUPKYIIb.
Bapuant Nel2.IlItamn xonoaHoro aeopMUpOBaHUs, MPOCTON
(dhopmbI, HEOOIBIIIOTO CEYEHUS .
Bapuant Nel3.Peccopa.
Bapuant Nel4.Brynka, paboTaroias B yCIOBUSIX MAJIbIX Harpy3o0K.
Bapuant Nel5.llItamn ropsiuero aepopMupoBaHus, MPOCTON
(OpMBI, CPEJTHETO CEYEHUS.
Bapuant Nel6.boék MonoTka.
Bapuant Nel7.Kepnep.
Bapuant Nel8.MeTtuuk.
Bapuant Nel9.Caepiio, paboTatoiiiee B yCIOBHUSX BBICOKHX
CKOPOCTEH U CUJIaxX pe3aHus.
BapuanT Ne20.Konubp - npoOka.
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5 METOJUYECKHWE PEKOMEHJIAIIVH 110 BBIITOJTHEHHAIO KOHTPOJILHOM
PABOTbI

OtBet Ha Bompochkl Nel, No2, No3 BkitouaroT B ceOsi 3HAHUSI TEOPETUUECKUX OCHOB
TUCUUIUIUHBL. M3nmokeHne martepuana JOJKHO ObITh YETKUM, OOCTOATENbHBIM, C
o0s13aTebHBIMU BBIBOJIAMU MO TeMaM. Bce mpeacTaBieHHbIE TUarpaMMbl BBITIOJTHATh
KapaHJaloM, MUKPOCTPYKTYPhI CILUIABOB 3apPHUCOBBIBATH B OKPYKHOCTSIX JUAMETPOM
50MmM.

OtBer Ha Bompoc 61(3amaua Nel) BkIrOdaeT B ceOsi MOCTPOEHHWE M OIMCAHHE
JMarpaMMbl COCTOSTHUSI CUCTEMBI JKelie30- IeMeHTHUT. s ynobcTBa nu3o0pakeHus u
IPOYTEeHUsT MHQPOPMAIMK, PEKOMEHIYETCS pacrojiarath JuarpaMMy Ha OTAEIhHOU
CTpaHHUIIE.

Hns  moctpoeHus rpaduka (a3oBbIX NPEBpALEHUHA B 3aJaHHOM CIUIaBe
HE00X0IUMO:
1.BpIuepTUTh y4aCTOK AUarpaMMbl JKeae30-UeMEHTUT( CTAIbHOW WU YyTYHHBIH).
2.Hanectn Ha HEro WuCCIENYEMBI CIJIaB B BHUJI€ BEPTUKAIbHOW JIMHHH,
COOTBETCTBYIOILIEH KOHLIEHTPALMU 33JaHHOT'O CILIaBa.
3.3adukcupoBaTh 1 0003HAYUTh KPUTHUECKHE TOYKU — TOUKHU NEPECEUCHUS JTUHHUU
CIUIaBa C JIMHUAMM JTUarpaMMBl.
4.PsipoMm ( Ha OTHOM YPOBHE C IMarpaMMoil) HauepTUTh OCH Tpaduka B KOOpAUHATAX
«TeMIlepaTypa — BpeMsi».
5.B o0nactp rpaduka MyHKTUPOM C JUarpaMMbl IEPEHECTU KPUTHUUECKUE TOUYKH, 110
KOTOPBIM C Y4€TOM (PAKTOPOB HArpeBa WM OXJIAXKIEHUS CTPOSITCS KPUBBIE IIJIaBJICHUS
WIN KPUCTAILITU3ALIMH.
6.Ha rpaduke ykazath (a3oBble COCTOSIHUS CIUlaBa W BCE IIpPEBpalleHUs] B
KPUTUYECKUX TOUKAX.
B xone noctpoenus rpaduka cieayeT IOMHHUTb, YTO 3BTEKTOUIHBIE U 3BTEKTUYECKUE
NPEBpAILEHHs B CIIaBax BCErja IMOKa3bIBAIOTCS IUIOMAAKoH. Kputuueckue Touku
o0o3HauvarTca OYKBOW A U HHJIEKCOM, COOTBETCTBYIOIIUM YCIOBHIM BO3JCHCTBHS Ha
cruiaB (HarpeB WU OXJIAX/CHUE).

Hampumep: Iloctpouts rpaduk (a3oBbIX NpeBpalieHUd B CIIaBe cTajib 35 B
KOOpJIMHATAX «TeMIlepaTypa-BpeMs» C y4€TOM YCIOBHUI Harpena.

Bapuaum omeema: Cranp 35- cranp yriepoaucTas KOHCTPYKLIHMOHHAs
KaueCTBEHHAasi C cojiepkaHueM yriepoja mpuonusurensHo 0,35 %, sBasercs
JTOPBTEKTOUJHOM.

CraibHOM y4aCTOK JUarpaMMbl ['paduk Harpesa (miaBieHus)
(OKEJE30- IEMEHTHUT cranu 35
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OtBet Ha Bompoc 52 ( 3amava No2) BkitouaeT B ceOst BHIOOp 1 000CHOBaHKE BBHIOOpA
MaTepuana Jjs W3TOTOBICHHUS U3/ENns, YKa3aHHOTO B 3aJIaHUU C yYETOM YCIIOBUH
IKCIUTyaTallHH.

Hanpumep: momgoOparh marepwan i U3TOTOBJICHHS CBEpia, pabOTAIOUIero Mpu
HU3BKUX CKOPOCTSIX pE3aHus, Ha3HAYUTh PEKHM TEepMOOOpaOOTKH, yKa3aTh
MUKPOCTPYKTYPY MOCJIE T.O.

Bapuanm omeema:

CBepiio — 3TO PEXYIIMH HHCTPYMEHT, KOTOPBIM  JOHKEH 001alaTh BBICOKUMU:
TBEPJIOCTHIO, TPOYHOCTHIO, H3HOCOCTOMKOCTHIO, TEIIOCTOMKOCThIO B YCJIOBHUSAX
HU3KHUX CKOpOCTel pes3anusa. Takue cBoiicTBa m3aenus obOecrieuut ctanb 9XC
kotopast B coorBeTcTBUM ¢ 'OCT 5950-73 oGnamaet temnocroiikocthio 320°C,uto
JIe7TaeT BO3MOXKHBIM HCIIOJIb30BaHHE JAaHHOTO MaTepuajia MpH  ONTHUMaIbHOM
COOTHOILIIEHUX CBOMCTB M MLEHbl. JUIsI TOnydeHHs BbIIIE YKA3aHHBIX CBOWMCTB
MHCTPYMEHTa  Ha3HAuyaeTcs  TepMUYeckas  o0paboTka:  3akayka(loJydyeHHe
MaKCUMaJIbHO BO3MOKHOI'O TTOKa3aTeNsl TBEPAOCTH- CTPYKTYPhl MAPTEHCUTA 3aKaJIKU
(Mo) )u Huskuil oTmyck( CHSITHE BHYTPEHHUX HANpsDKEHUU, OOpa3oBaHHBIX B
pe3yabpTaTe 3aKanku) . Takum o0pa3zom, pexkuM TepMOooOpabOTKU OYIET CIASAYIOUIIM:

T.0.=3.+H.0.

1. 9XC - cranp nerupoBaHHasi UHCTPYMEHTAJIbHAsA KAUYECTBEHHAsl C COJIEPHKAHUEM
yraepoaa 0,9%, xpoma npubauzutenbHo 1%,xkpeMuus npubnusurenbHo 1%. Cranb
SIBJISIETCSL 3a9BTEKTOMIHOM, TIO3TOMY TeMIiepaTypa IO 3aKajJKy pacCUUTHIBACTCS IO

bopmyie:

Ti= Aci+ (30°...50°), °C = 727° + (30°...50°) = 780 °C.
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Cranps 9XC sBisieTCst ISTUPOBAHHOM, TO3TOMY BEIOMpPAaEM 3aKAJIOYHYIO CPETy — MacIIo.
3¢ 780°C|B Maciio = M3 65 HRC;

2.H.O. ¢ 180°C - 200°C| na Bo3ayxe = M3 — Mo 62 HRC.
CtpykTypa cIuiaBa mocjie TepMooOpaboTKu — MapTeHCHUT oTirycka ( Mo).

OTBET OKOHYEH.
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6 METOANYECKHE PEKOMEHJAIINHA 110 BBIITOJTHEHAIO
IK3AMEHALIMOHHOU (BAYETHOMH) PABOTbI

OtBer Ha Bompockl Nel-Ne3 BkOUarOT B ceOsl 3HAHHUS TEOPETUYECKUX OCHOB
JTUCIUIUTMHBL. V370)KeHne marepuaina JOJKHO ObITh UYETKUM, OOCTOSITEIbHBIM, C
oOsi3aTeNIbHBIMA ~ BBIBOJIAMU 1O  TemaMm. [[1s MOATOTOBKM  HCIOJIb30BATh
PEKOMEHIOBaHHYIO JINTEPATYPy U CIPABOYHbBIE MAaTEPHAIIBI.
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7 MIEPEYEHb PEKOMEH/IYEMOM JINTEPATYPBI 2

OCHOBHBIE HCTOYHHKH:

l.Anackun A.M. MarepuanoBereHne MalIMHOCTPOUTENbHOro mnpousBoacTea.B 2 wactax. Y.l
:y4eOHHMK i cpeaHero npodeccuonansHoro obpaszosanms /| A.M. Anackun, FO.E. Cenor, A.K.
Omnernna, B.H, Kmmmos. — 2-e usn., uctp. U nor. — Mocksa : M3narensctBo FOpaiit, 2022.

2. Anackun A.M. MarepuanoBeieHne MallMHOCTPOUTENBHOrO npousBoacTtBa.B 2 wacrax. 4.2
:y4eOHHMK 11 cpeaHero npodeccuonansHoro obpaszosanms / A.M. Anackun, I0.E. Cenor, A.K.
Omnernna, B.H, Kmumos. — 2-e usn., ucrnp. U qomn. — Mocksa : M3narensctBo FOpaiit, 2022.

3.iBoernason I''A. Marepuanosenenue| Tekct]:yueOHuK/ I'.A.JlBoernasos. -PoctoB
H/]:®enukc,2015.-445¢.-(Cpennee nmpodeccrnonaabHOe 00pa30BaHKE).

4 Mammunoctpoenue: Coopauk crannaptoB(I'OCT u 'OCT P) [DnexrponHsIii pecype].- M.: OO0
«BIIM-IIP»,.-1CD- muck

I[OHOJ'IHI/ITCJ'IBHBIG HCTOYHUKMU:

1.Mapounuk craineii u craBoB| Teker]:.3-e u3n.,/crepoerun./A .C. 3yduernko, M.M.Konockos,
1O.B.Kamupckuii u ap. [Tox obmieit pen.A.C.3y6uenko-M.: MammHocTpoeHue,2-13.-784c.

2.Cepebpsnuukuii [1.I1.KpaTkuii cnpaBounuk texHosnora-mamunoctpourens [ Texer]:CIIO.:
ITomurexunka,2007.-951c.

3.Comuues O.I1. MarepuanoBenenue| DnekTpoHHbIN pecypce]:yueonuk st By30B/HO.I1.ConHies
E.W. [IpsxuH. - Dnexkrpon.TekcroBble fJanHble.-CI16.: XUMU3 AT ,2017.-783c.

4. Hayka u xxu3Hb[ TekcT]: Hay4.-omya. KypH./YdpeIu-Tenb: ABT.HEKOMMMEP-UecKast
opr.»Penaknus xypHana «Hayka u )xu3ap».-M.

5.BecTHuk MammHoCTpoeHUs [ TeKCT]: Hayd.-TeXH. U MPpOu3B. KypH./Yupenu-renb:A.N.CaBkuH.-
M.:000»"3a-B0 «MIHHOBAIIMOHHOE MAIIMHOCTPOEHHE.

6. ITopran «Bcé o metamnoobpaborke». Pexxum gocryna: http://met-all.org/

Onepatop 540 000 "KomnaHus "TeHzop" ———

AOKYMEHT MNOANNCAH SNTEKTPOHHOWM NOAMUCHIO
noanncAHO ®reoy BO "PrPTY", PIPTY, KaukoBckuii tOpuit BaneHTMHOBWY, 17.10.24 13:44 MNpocTas nognucb

3aBeaytoLLuit METOﬂVTg:KVIM KabuHeTom (MSK)
®rboy BO "PIrPTY", PIPTY, CasenbeBa Onbra BUKTOpoBHa, 17.10.24 15:33 MNpocTas noanucb
3aM. ampektopa PCCK «PIPTY» no YP (MSK)

YTBEPXAEHO ®rboy BO "PrPTY", PIPTY, LUuHapeBa Tamapa AntbibaeBHa, 17.10.24 16:03 MNpocTas nognucb

[vnpekTtop PCCK «PIPTY» (MSK)
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