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Hean 00yuenus: GopmupoBanue y ciymarenei mpopecCHoOHATbHBIX 3HAHUHN O PUMEHSIEMBIX B
IPOMBIIIJICHHOCTH MaTepHajiax, KOTOpble OyAyT SABISATHCS MPEIMETOM UX TPY/a.

K 11,12,15,1.7.

B pe3ynomame oceoenua Oucyuniunsl cayuiamend 00104CeH 3HAMb:

Pa3HOBUJHOCTh JETaJIed MAIMH WX JEWCTBUE M NPUMEHEHHE, BUIbl HWHCTPYMEHTOB H
npucnocoOIeHn, BUIBl MAaTEPUAIOB, MPUMEHSEMBIX B MPOMBIIUIEHHOCTH, TEPMUYECKYIO U
XUMHUKO-TEPMHUYECKYI0 00pabOTKy METaIOB, TPO(HEeCCUOHATILHBIN A3BIK.

B pe3ynomame oceoenusa oucyuniunsl cayuiamend 00J1HCEH YMENb:

paboTaThb C TEXHMYECKOM JOKYMEHTALlUEH, CIPAaBOYHOM M TEXHUYECKOW JIUTEPaTypOH,
aJIalTUPOBATbCS HA TPOU3BOJCTBE B YCIOBHAX IOCTOSIHHOTO OOHOBICHHMS TEXHHKH U
TEXHOJIOTHH.

TeMaTudecKkui IJIaH
npenMeTa <<MaTepI/IaJ'IOBeI[eHI/IC»
npodeccus «Boaurenb morpy3unxa

No TEMBI Koin-Bo yacos

n/n BCEro B T.4. B T.u. B
JEKUMHA | OpakTU4 | T.4.
CPC

1 | Beenenue. BHyTpeHHEee CTpOCHHE METALIOB U 1 1
criaBoB. CBOMCTBA METAJIJIOB M CTUIABOB.
1.1.001mme cBegeHust 0 CBOMCTBAX
METAJLJIOB

1.2. UcnibiTanus CBOMCTB METAJLIOB.
KoHCcTpyKTHBHBIE MaTepHaIIbI

2.1. YyryHsl

2.2. Cranu KOHCTPYKIIUOHHBIE

2.3. IIBeTHBIEC METAJIBI M CILJIABBI

2 | IHCTpyMEHTAIIbHBIE MaTepUaIbI 1 1
4.1. Cranu HHCTpYMEHTAJIbHBIE
4.2. TBepabi€ CILIaBbI

4.3. AOpazuBHbBIE MaTEpHAIbI.

3 | Hemeranmnmuueckue KoHCTpykmmonuere | 05 |05 0,5
marepuainsl. CPC

4 | TepMuueckas U XUMHKO-TE€pMUYECKas 05 |05 0,5
ob6pabotka metamios. CPC

[EEN

5 IIpome:xxyTouHas arTecTanms. 3auer

HUTOIO: 4

Coaepsxkanue nmporpaMmbl
«MarepuaJjioBeeHue»

Tema 1. O01mne cBeIeHUsI 0 CBOMCTBAX METAJLJIOB

OO6umue cBeneHMs O MeTallax M CIUIaBax. BHyTpeHHee CTpOEHHE METalIOB U
cruiaBoB. [loHSATHE O KPUCTAINIMYECKOM CTPOCHUHU MeETaaiaoB. (OCHOBHBIE THIIBI
KPUCTAJUIMYECKUX  pEIIeTOK: oObeMHOIleHTpupoBaHHas  Kyoudeckas (OLIK),
rpaneneHTpupoBannas kyoOuueckas (I'LIK), rekcaronanpHas mJIOTHOYHAaKOBaHHAS
(I'TY); mousitue o momumopdusme (amwtorpornusi). OCOOEHHOCTH METAJIJIOB KaK Tell
KPUCTAJJINYECKOTO CTPOCHMS: AaHU30TPONUs, HAJW4YME IIJIOCKOCTEHW CKOJIbXKEHUS,
TEeMIIEpaTypa IJIaBJICHUS.

[Tonatue o Meramnuueckux cruiaBax. OCHOBHBIE CITOCOOBI MOMYYEHHS METAJUIMYECKIX
CIUIaBOB. MexaHu3Mbl B3aMMOJECHCTBUS KOMIIOHEHTOB, BXOIAIIMX B COCTaB CIUIaBa.
BHyTpeHHee cTpoeHuE CIIaBOB.




Mexanu3m Kpuctajinzanuu metaaioB o Yepnony Jl. K., monsarue o 3epHax Merauia.
3aBUCUMOCTH CBOMCTB METAJIOB OT BEJIMYMHBI 3epeH, MX (DOPMBI U OPUCHTAITHH.
®daKkTOpPHI, BIUAIONINE HA BETUYUHY U (OPMY 3€peH

OO0m1as XxapakTepUCTHUKA CBOMCTB METAJIOB.

Qusuueckue  ceolicmeéa: UBET, YIAEIbHBIM  BEC, IUIOTHOCTh, TEIUIO- U
AIIEKTPONPOBOJIHOCTh, TEIUIOBOE JIMHEHHOE paCIIUpEeHHE, TeMIlepaTypa IUIaBJICHUS,
MarHuTHasi MPOHUIIAEMOCTb.

Xumuyeckue ceolicmea: TIOHSTAE O KOPPO3UU METAUIOB, BHJIBI KOPPO3UH,
KOPPO3UOHHAs! CTOMKOCTh METAJVIOB M CILJIABOB; 3alllUTa METAJIOB OT KOPPO3HH.

Mexanuueckue ceoticmea: TPOUYHOCTb, IUIACTHYHOCTb, YIPYTOCTh, TBEPAOCTD,
XPYINKOCTb, BI3KOCTb.

Texnonocuueckue ceoticmea.: 00pabaThIBAEMOCTh PE3aHHEM, KOBKOCTh, CBAPHBAEMOCTb, JINTCHHBIC
CBOICTBA, MPOKATMBACMOCTh

MeTtobl UCIIBITAHUIT MEXAHUYECKUX CBOWMCTB METAJUIOB B 3aBUCHMOCTH OT YCJIOBHM
Harpy>XKeHus: CTaTHYEeCKHE, JUHAMHUYECKHe, nukindeckue. CTaHAapThl Ha MPOBEICHUE
HWCHBITAaHUI.

Hcnvimanus na  pacmsasceHue: 1eNb  UCHBITAaHUN, YCIOBUS  IPOBEACHUS,
obopymoBaHue, 00pa3iibl, CTAaHAAPTH HA UCIIBITAHHUS.

Juarpamma pactsokeHus. OCHOBHBIE TOYKM JHArpaMMbl  PacTsKEHUS: Tpeel
MPOMOPIUOHATBHOCTH, TpPEAET YIPYroCTH, Npeaes TEKY4YeCTH, Mpelnes MPOYHOCTH;
MOHSATHE 00 OTHOCHUTEIBHOM YJJIMHEHUM ¢ OTHOCHUTEIBHOM CYXEHHU 00pasla.
YcnoBHbIE 0003HAYCHHS, €TMHHUITBI H3MEPEHUS.

Memoowt onpeodenenus meepoocmu. OOIIME CBEICHUS O METOJAaX HCIBITAHUS
TBepoCcTH. CTaHIapThl HA UCTIBITAHUS. Y CIIOBHBIE 0003HAUEHUS TBEPIOCTH.

Onpeoenenue yoapHotl éazkocmu. O0IIKMe CBEEHUS O METOJIE ONPEACNICHUs yIapHOU
BS3KOCTH: IIeJIb MCHIBITaHUSA, 00OpymoBaHWE, OOpaslpbl, CTaHIAPTHI Ha MCIBITAHUA.
YcnoBHBIE 0003HAYCHHS M €IMHUITBI U3MEPEHHUS YAAPHOU BA3KOCTH.

OO0mue cBeeHNs 0 TEXHOJOTHYECKUX Mpobax. [IoHITHE O TeXHOIOTHIYHOCTH
MaTepuaioB

Tema 2. KoHCTpyKTHBHBIE MaTepuaJbl. [[oHsATHE 0 KOHCTPYKIITMOHHBIX MaTepuaiax,
MPUMEHSAEMBIX B MAIIMHOCTPOCHUHU.

Yyrynsl. Onpeaenenue uyyryHa. Mcxoanble MaTepuaibl JJisi TPOU3BOJICTBA YYyTyHA.
Kpatkass xapakTepucTHMKa TPOU3BOJCTBA 4YyryHa. Buapl JOMEHHBIX YYyTYHOB.
Knaccudukanus 4yryHoB 10 COCTOSHUIO yriaeposa. [lonsitue o iemeHTuTe U rpadure.

benvie uyeynvl: XAMHUUECKUH COCTaB, MEXaHUYECKHUE CBOMCTBA, 00J1aCTh MPUMCHCHHS.

Cepbie, Ko8KUe U BbICOKONPOUHble uwyeYHbl: (GopMa TpPapUTOBBIX BKIOUYCHUH,
XUMUYECKHUI COCTaB, MEXaHUYECKHUE CBOMCTBA, 00JIaCTh MPUMEHEHHS.

[IpaBuna MapkUpOBKH YyT'YHOB.

Cranmum koHcTpyknuoHHble. Omnpenenenne crand. OCHOBHBIE CBEACHHS O
COBPEMEHHBIX CTI0C00axX MPOM3BOJICTBA CTAICH U 00 UCXOTHBIX MaTepHaiax Jijis HETo.

OO6mas knaccudukanusi crajei: - MO0 XUMHUYECKOMY COCTaBYy: YIJIEPOJUCTHIE U
JETUPOBAHHBIC; - MO CHOCO0y TPOW3BOJICTBA: KOHBEPTEPHBIE MapTEHOBCKHE,
AIIEKTPOCTAIN, CTATU OCOOBIX METOJ/IOB BBHITUIABKH; - TIO CTENICHU PACKUCIICHHS: KUTISIIHUE,
MOJTyCTIOKOMHBIC, CIIOKOMHBIC, - IO KaueCTBY: OOBIYHOTO KauyecTBa, KAaYECTBECHHBIC,
BBICOKOKAUECTBEHHBIE, 0CO00 BHICOKOKAYECTBEHHBIE; - TIO COJICPIKAHUIO YTIIEpOaa: HU3KO-,
cpenHe-, BBICOKOYTJIEPOJIUCTHIE; - 110 Ha3HAYCHHIO: KOHCTPYKIIMOHHBIE,
WHCTPYMEHTAJbHBIC, CTAJIM ¥ CIUIABbl CHEIUAJbHOTO Ha3HAYEHUS C OCOOBIMHU
CBOMCTBaMH.

Yenepooucmule koncmpyKkyuonHvie cmany: OOBIYHOTO KadyecTBa, KAadE€CTBEHHBIE,
ABTOMATHBIE, WX XUMHUYECKHUU COCTaB, OCHOBHBIC CBOWCTBa, OOJACTH TNPUMEHEHUS,
MapKHUpOBKa. Jlecupogaunvie KOHCMPYKYUOHHblIE CMAAU: OCOOEHHOCTH XHMHYECKOTO



COCTaBa, BIMSHUE JIETUPYIOIIMX 3JIEMEHTOB Ha CBOWCTBA CTAJIEH, NIPAaBUJIa MAPKUPOBKH,
OCHOBHBIE MEXaHUYECKHUE U TEXHOJIOTMYECKHE CBOMCTBA, 00JACTH NPUMEHEHHS.

HBeTHbIe MeTaJJIbl M CIUIaBbl. 3uauenue YeeniHvlx memaiioe U Ccnjiaeoe onst
mawunocmpoenusi. Menb u ee cmiaBsl. Meb, €€ CBOMCTBA, CIOCOOBI IPOU3BOJICTBA,
obrmactd TpuUMEHeHus,, MapkupoBka. CIUlaBbl Ha OCHOBE MeEIH: JIATyHH, OpOH3BI.
XUMUYECKUH COCTaB, OCHOBHBIC CBOIMCTBA, HA3HAYEHUE, 00JIACTH IPUMEHEHHUS, MAPKUPOBKA.

Anmomunuii u e2o cnaaevl. AIIOMHHHHA, €ro CBOHMCTBa, OOIIHE CBEICHUS O

MPOU3BOJICTBE, O0JAcTH MpUMEHeHHs, MapkupoBka. CIlaBbl Ha OCHOBE AIIOMHUHUS:
JUTENHbIE, 1eQOopMUpyEMBbIE, TOPOLIKOBbIE. XUMHUECKH cocTaB. OCHOBHBIE CBOMCTBA,
00JacTH MPUMEHEHUs, MAapKUPOBKA.
Hemera/inyeckue KOHCTPYKHUHMOHHBbIe MaTepuauabl. OOmue cBeleHHUS O THTAaHE,
MarHuM M cIiulaBaXx Ha uX ocHoBe. OOmmMe cBeaeHUs 00 aHTUPPUKIMOHHBIX CIUIaBaX:
Ha3HayeHUe, TEeXHoJoruueckue TpeOoBaHusA. OCHOBHBIE BHIbl AHTU(QPUKLIHUOHHBIX
cr1aBoB: 0a00uThI, [[AM (IMHK—aTIOMUHUNR—MEH), ©X MapKUPOBKA.

OO6mue cBelneHusi O MmiIacTMaccax M mnonumepax. [loHATHE O TepMOpPEaKTHBHBIX M
TEPMOIUIACTUYHBIX IUIACTMAcCax, OCHOBHBIE CBOICTBa, 00jacTu npuMeHeHus. OOiue
cBeneHUsT O pe3uHax. OCHOBHBIE CBOWCTBA PE3MHOBBIX MaTepuajoB, O00JacTH
npuMmeHeHust. O0IIe CBeICHHS O JIAKOKPACOYHBIX MaTepuaiax, 001acTy MIPUMEHEHUSI.
Tema 3. UHCTpyMeHTAJbHbIC MAaTEPHAJbI

[lonsiTie 00 MHCTPYMEHTAIBHBIX MaTepHuaiax. TexHomorndeckue TpeboBanus. [loHsTHE
0 TEIUIOCTOMKOCTU (KPaCHOCTOMKOCTH) HWHCTPYMEHTaJIbHBIX MarepuanioB. Kmaccudukanus
HHCTPYMCHTAJIbHBIX MATCPHUAJTIOB 110 TCIIJIOCTOUKOCTH.

Craim  uHcTpyMeHTadbHble. (CTaluM  MHCTPYMEHTAJIbHBIC:  YIVIEPOIAUCTHIE
(kayecTBEHHbIE M BBICOKOKAYECTBEHHBIE), JIETUPOBAHHBbIE (MOJYTEILIOCTOMKHE U
TEIUIOCTOMKHUE), OBICTPOPEKYIIME; WX XHUMHUYECKUHA COCTaB, CBOMCTBa, 00JacTu
MIPUMEHEHHUSI, MapKUPOBKA.

Teepabie cmiaBbl. OCHOBHBIE CBEIEHHUSA O MOPOLIKOBOM MmeTtamrypruu. llonstue o
IIPOU3BOJICTBE TBEP/ABIX CILUIABOB. XMMUYECKUN COCTaB, CBOMCTBA, HA3HAYEHHE TBEP/BIX
CIUTAaBOB, BBIOOP TBEPJOCIIABHOIO MHCTPYMEHTa B 3aBUCUMOCTH OT CBOMCTB
oOpabaTbsiBaeMOro Martepuaia. TBepaple CIUIaBbl: METANIOKEPAMUYECKHE CICUYEHHBIE
(Bomb-dpamoBeie (BK), Tutano-Bonbdpamossie (TK), TuTano-rantamo-BonbppamMoBbie
(TTK) u 6e3Bonb(dpaMoBbie, HaIJaBOYHBIC (JIUTHIE, 3€pHOOOpA3HbBIC, AIJIEKTPOJHBIE),
MHUHEpaJTOKepaMHUYECKUe; HX XHMHYECKHI COCTaB, OCHOBHBbIE CBOWCTBa, 0O0jacTu
NpUMEHEHHs, MapKupoBka. AOpa3uBHble MaTepuaJbl. Knaccudukanus abpa3uBHBIX
MaTepuanoB. EcTecTBEHHbIE M HCKYCCTBEHHble aOpa3uBHbIE MaTepuaibl. CBOMCTBa,
XapaKTepUCTUKa U 00JacTh MPUMEHEHHUSI €CTECTBEHHbBIX M MCKYCCTBEHHBIX a0pa3MBHBIX
MaTepuaIoB Mpu 00paboTKe METAIIIOB, MAPKUPOBKA
Tema 4. Tepmuyeckasi H XHMHKO-TepMHYeCKas 00padoTKa MeTaJIOB.

CylmHOCT, M Ha3HaueHHE TepMHueckoid o0paboTku. [loHSATHE O CTPYKTYpHBIX
IPEBPALLEHUAX B CTAJM MPU HArpeBe M OXJaxACHUH. PaKTOPbI, ONPEIEIAIONINE PEKUM
TEpPMUYECKOW 00pabOTKH, X BIMSHUE HA PE3ysIbTaT TepMooOpaboTku. OCHOBHBIC BHIIBI
TEPMHUUECKOW 00pabOTKHU:- OT’KUT U HOPMAJIM3allMsl, X CYIIHOCTh U Ha3HAUYCHUE; - BUIbI

oTkura (TOJIHBIM, HEMOJIHbIM, HOPMAaJW3allMOHHBIN); - BIUSHHE OTXKUTAa Ha
MEXaHUYECKHUE U TEXHOJIOTMYECKHE CBOMCTBA CTAJIEH; - 3aKAJIKa U OTIIYCK, UX CYIIHOCTb,
Ha3HAuY€HUE, BUJBI; - CIIOCOOBI 3aKalKH, CTPYKTypa M CBOMCTBA 3aKaJ€HHOW CTajH; -

MOHATHE O 3aKAJIMBAEMOCTH M IMPOKAJIMBAEMOCTH CTajiel; - BIUSHHE HU3KO-, CPEIHE- U
BBICOKOTEMIIEPATYPHOIO  OTIIyCKA HA CBOWCTBAa cCralied. XUMHUKO-TEPMHUUYECKAs
o0OpaboTka: CyImIHOCTb, Ha3HaueHue, BHUIbL. KpaTkas XapakTepuCTHKa LI€MEHTAIlHH,
A30TUPOBAHUA, HUTpOLEMEHTAMH, AUG(GY3MOHHOM MeTau3alui. MexaHHYecKue Hu
TEXHOJIOTUYECKHE CBOWCTBA CTaled IOCIE XHMHUKO-TEPMHUYECKOH 00paboTku. BennunHb
TBEPAOCTH M  YAApPHOM BSA3KOCTH II0 JEWCTBYHOMM  craHzapram. Kpatkas



XapaKTEPUCTUKA OOOPYIOBaHUS, NPHUMEHSEMOr0 TIPH TEPMHUUYECKOH U XHMHKO-
TepMUYecKoir 00paboTKe
CamocrosiTeJibHasi padoTa ciaymareis

Koun- Haumenosanue CPC
BO
JacoB
1 Hemerannnyeckue KOHCTpYKIIMOHHBIE MaTtepuansl. CPC
2 Tepmuueckas 1 XUMHUKO-TepMU4eckast 00padoTka metauioB. CPC

Bonpocs! quis 3auéra
1. OcHOBHBIE CBOMCTBA METAJLJIOB.
2. [lonsiTHe 0 METOMAX WMCHBITAHUN MEXAHWUYECKHX CBOMCTB METAIUIOB IO YCIOBHBIM
0003HaYECHUSIM.
3. Buabl KOHCTPYKIMOHHBIX MaTEPUAJIOB, IPUMEHAEMBIX B MAIIMHOCTPOCHUH.
4. CoBpeMeHHBIE CITOCOOBI TPOU3BOICTBA CTajei U 00 UCXOAHBIX MaTepUaax.
5. Knmaccudukamusi craned, XMMHUYECKHH COCTaB, CBOWMCTBA U OO0JACTh MPUMEHEHUS
HanboJee PacrpoCTPAHEHHBIX MApOK YIJIEPOIUCTBIX U JIETUPOBAHHBIX KOHCTPYKIIMOHHBIX
CTajei.
6. BausHue nerupyrommx 3J1€EMEHTOB Ha CBOMCTBA CTaJIEH.
7. OcHOBHBIE CBOMCTBA JISTUPOBAHHBIX KOHCTPYKIIUH CTaslel; 00JaCTH MPUMEHEHHUS.
8. 3HaueHue UBETHBIX METAJIOB U CILJIABOB I MAIIMHOCTPOCHUSI.
9. CpoiicTBa 1 001aCTh IPUMEHEHHUS U MTpaBUIa MAPKUPOBKH MEIU U AIFOMUHUS.
10. XUMHUYECKUI cOCTaB, CBOWMCTBA, MpaBWia MAPKUPOBKH U 00JACTh NMPUMEHEHHUS
CIUTABOB Ha OCHOBE MEJIM U AIFOMUHUS, MATHUS U TUTaHa U aHTU(QPUKIIMOHHBIX CIIJIABOB.
11. OOGnacth mNpUMEHEHHs] IUIACTMAacC, TOJUMEpPOB, PE3UH H  JIAKOKPACOUHBIX
MaTEpPUAJIOB.
12. Kiaccudukaimum HHCTPYMEHTAIBHBIX MaTEPUAJIOB 10 TEIUIOCTOUKOCTH
13. CaoiicTBa 1 00JIaCTh IPUMEHEHUS CTaJIe HHCTPYMEHTATbHBIX.
14. OCHOBHBIE BUJbI TBEPJBIX CILIABOB.
15. CgoiicTBa, MapKUpPOBKa, 00JIACTh MPUMEHEHHUS TBEPABIX CIUIABOB.
16. Knaccudukanus, cBOHCTBA, 001acTh NMPUMEHEHUS, MAapKUPOBKA ECTECTBEHHBIX U
MCKYCCTBEHHBIX a0pa3uBHBIX MaTEPUAJIOB.
17. Ha3naueHue TepMHYECKON U XUMUKO-TEPMUUYECKONH 00pabOTKU METAJIIOB.
18. OcHOBHbIE BUBI TEPMUUECKON U XUMHKO-TEPMUYECKON 00paOOTKH METAILIIOB.
Cnucoxk JmMTeparypbl
1. Omapun U.C., ocHOBBI TexHHUYECKOW MexaHuku, M. «Akagemusi» 2017 .
2. Makuenko M.U. CrecapHoe n1eno ¢ ocHOBaMH MarepuaioBeneHus, M. «Bwicmias mkoma»
2016.
INonsaun U.W. OcHOBHBIE CBEICHHS TI0 TEXHUYECKON MexaHuke, M. «Bricmas mkomna» 2016
IToxposckuii b.C., Cxakyn B.A. Cnecapnoe neno. M.: Akagemus, 2015 r.
5. Tloxposckuii b.C. OcHoBsl cniecapHoro aena. M.: Axagemus, 2015 .
NHTepHeT HCTOYHUKH:
1. www.bigreferat.com/rus/bigreferat12697.html
2. http://metalhandling.ru Cnecapubie paboTb
3. http://www.bibliotekar.ru/slesar/index.htm Cnecaproe neno
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