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OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
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YYEBHOU JUCITATLIAHBI
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1. OBIIASI XAPAKTEPUCTUKA PABOUYEN ITPOT'PAMMBI YYEBHOM
JUCHUIIJINHBI «MaTtepuajgoBeaenmne»

1.1. Mecro yuyeOHOIi JAUCHMIUIMHBI B CTPYKTYpe OCHOBHOIi
npogeccHOHATbHON 00pa30BaTe/JIbHOM NPOrPaMMBI:

VYueOnass nucruiuinHa «MaTepuangoBeneHue» sBIsieTcss  00sS3aTeabHOU
4acThlo  00IIENpPO(EeCCHOHATBPHOTO  IMKJIAa OCHOBHOM  MpodeccHoHaNbHOM
oOpa3oBarenbHO TporpamMMbl B cooTBeTcTBUU ¢ DPI'OC mo cneyuanrbrocmu
15.02.19 CBapouHo€e mpOU3BOACTBO.

Ocoboe 3HayeHue yueOHas IUCUUIUIMHA UMeEeT MpH (OPMHUPOBAHUU U
pa3BUTHUH:

Kon HauMeHnoBanue 001X KOMIETEHIUIA

OK 01. Bribupars crnocoObl  pemieHuss 3agad  Ipo(ecCHOHAIbHON  JeATEIbHOCTH,
IMPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM.

OK 02. Hcnonp30BaTh COBPEMEHHBIC CpPEJCTBA IOWMCKA, aHalW3a M HMHTEPIPETAIUH
uHpOpMaMu W HHGOPMAIMOHHBIE TEXHOJOTHHM JJIs BBHIIOJHEHHUS 33134
po(heCcCHOHAIILHOM NIEATEITBHOCTH;.

OK 03. [TnanupoBaTh U pearn30BBIBaTh COOCTBEHHOE MPOPECCHOHATBFHOE W JTMYHOCTHOE
pa3BHUTHE, MPEANPHHUMATEIBCKYIO JESITEIFHOCTh B MPOo(decCHOHANbHOU cdepe,
HUCIIOJIB30BaTh 3HAHUA IIO (1)I/IHaHCOBOI\/'I IrpaMOTHOCTH B PA3JIMYHBIX KM3HCHHBIX
CI/ITyaHI/ISIX;

OK 05. OcymiecTBIsATh YCTHYIO M MUCBMEHHYK0 KOMMYHHUKAIMIO Ha TOCYJapCTBEHHOM
s3pike  Poccuiickoit denmepanuu ¢ y4eTOM OCOOCHHOCTEM COLMAIBHOTO U
KyJIbTYPHOI'O KOHTEKCTA,

OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKpPY)KAIOIIEH Cpelsl, pecypcocOepexkeHuto,
OPUMEHATh 3HaHUS 00 M3MEHEHUM KIUMara, MPUHLIUIBI OepexIINBOro
POM3BOJICTBA, 3((EKTUBHO AEHCTBOBATH B UpE3BhIYAMHBIX CUTYAlIUsX,

OK 09. [Tonp3oBaTbess MpO(ECCHOHAIBHONW JTOKYMEHTallMel Ha TOCYAapCTBEHHOM H
HHOCTPAHHOM A3bIKaXx.

1.2. Heasr W 1IaHUpPYeMble Pe3yJbTAaThl OCBOEHHSI Yy4eOHOIi
TUCHMILIAHBI

B pamkax nmnporpaMMmbl y4eOHOH JAUCHUIIMHBI  O0YYarOIIMMUCS

OCBaAUBAIOTCsA YMGHI/ISI 1 3HAHUA
VYMmenusa 3HaHusa

- BBIOMpATh MaTepHallbl JJisi KOHCTPYKIIMHU | - CTPOCHHE M CBOMCTBA MaTEpPHANIOB, METOJIbI UX
M0 WX HA3HAYEHUI0O U  YCJIOBHSIM | UCCIEIOBAHUS,

JKCIUTyaTaIH, - KJIacCU(DUKAIIMIO MaTEPUAIIOB U CILJIABOB,;

- MPOBOJNTH HMCCIEIOBAHUS W UCIBITAHHS | - 00JACTH MPUMEHEHHS MaTEPHAIIOB.
MaTepuasos;




- paboTaTh ¢ HOPMATUBHBIMU JTOKYMEHTAMH
JUIs  BbIOOpa  MaTepHalioB C  IEJBIO
obecrieueHuss TPeOYEeMBIX XapaKTEPUCTHUK
U3JeInH.

2. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JUCHUILIAHBI

2.1. O0bem y4eOHOH JUCHUIIMHBI U BUIbI Y4eOHOH padoThl

Buja yueoHoii padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON MPOrpaMMbl y4eOHOM JUCHUIUINHBI MAKCUMAJIbHAS

yuyeOHasi HATpPy3Ka 48
BT. 4.

TEOPETHUYECKOE 00YUCHUE 20
nabopatopHbie pabOTHI 99
MPAaKTUYECKUE 3aHATHUS

CamocrosTenbHast paborta 4
IIpome:xxyTounas arrecrauusi B popme auddepeHIUPOBAHHOIO 3a4eTa 2




2.2. TemaTu4eckui JIaH U copep:KaHue Y4eOHOH TMCIUNIMHBI

HaumeHoBaHue Homep Coaepixanue yueOHOro MaTepuaJa, O0bem, gac. Koas! IIK, OK n
Pas3/ieJIoB M TeM y4eOHOr0 J1a0opaTopHbIe padoThl M NPAKTHYECKHE 3AHITHSA, JIMYHOCTHBIX
3aHATHA CcaMOCTOsITe/IbHasI yueOHasi padoTa o0yyammxcs, KypcoBas pe3yJabTaToB,
paodora (npoekr) (eciu npedycmompenot) dhopMHPOBAHKIO
KOTOPBIX
crmocoo0cTByeT
3JIeMEeHT
MPOrpaMMbl
1 2 3 4 5
Pa3gen 1. 3akoHoMepHOCTH (POPMHUPOBAHUS CTPYKTYPHI MaTePUAIOB 18 OK 01, 02, 03,
05, 07,09
Conep:xanue yueOHOro MaTepuaJia 8
1 [TonsiTHE O PU3NUECKUX, XUMUUECKUX, TEXHOJIOTHYECKUX CBOMCTBAX 2
MaTepHuagoB. MexaHHYeCKHe CBOMCTBA METAJUIOB M UX HA3HAYCHUS TPU
BbIOOpE MaTepuanoB B AaBUALIMOHHOM MTPOMBILIIEHHOCTH U CBSI3b C
0e301acHOCThIO MOJIETOB. VcnbiTaHUs Ha YAapHYIO BA3KOCTD,
Tema 1.1 BBIHOCIIMBOCTB, Ha pacTspkeHue. OnpeseneHue TBEPJOCTH METAIIIOB U
CBoiicTBa MaTepuaos. CTLIaBoB v
Cr10co6b HelbITAHM 2 IIpakTnyeckoe 3ansitue Nel. VicnbiTaHre MEXaHUYECKUX CBOMCTB 2
CBOMCTB MaTE€pHaJOB. MaTCpHATOB.
3 IIpakTnueckoe 3ansitue Ne2. OnpeeneHre TBEPI0CTH METANIOB U 2
CILIaBOB.
4 CamocrosiTenbHas padora 2
Bimsiane GU3NKO-XMMHYECKIX CBOWCTB MaT€pHajIoB Ha UX
npruMeHeHue, [IpumeHenne MeTaioB, CIIJIaBOB U HEMETAIITMUECKUX
MaTEepHaJIOB B aBUACTPOCHUH
Tema 1.2 Coaep:xaHue yueOHOro MaTepHuaJia 10
JlnarpamMmbl 5 ANoTponus YUCTOro xenesa. [lonsTre o crutaBax, UX BUIBL. 2
COCTOSIHUSI METAJIJIOB U DKOHOMUYECKas 1eIeco00pa3HOCTh MPUMEHEHHUS CILIABOB B aBUAIIMH U
CILIaBOB 6e3onacHOCTh MOJETOB. CTPYKTYpPHBIE COCTABIISIONINE MEJIEHHO




OXJIAXKIEHHBIX JKEIE30yIIIEPOJUCTBIX CILUIABOB. [lenenne cruiaBos
JKeJIe3a ¢ yIriIepoAoM Ha CTalIH U YyTyHBI.

6 IIpakTuyeckoe 3ansaTue Ne 3. [loctpoeHune nuarpaMMsl Kene30- 2
1ieMeHTUT. OCHOBHBIC JIMHUU M TOYKHU IUArPaMMBI.
7 IIpakTuyeckoe 3ansaTue Ne 4 CTpyKTypHbIE COCTABIISIONINE B CIIaBaX 2
<OKEJIE30 — YIIIEPO».
8 IIpakTuyeckoe 3ansaTue Ne 5 [locTpoeHue KpUBBIX OXJIAXKICHUS 2
JKEJIE30YTIIEPOAUCTHIX CIUIABOB ITPU MEJJIEHHOM OXJIAXKICHHH.
9 CamocTrosiTejibHasi padoTa 2
W3menenus cBOWCTB METAJIJIOB M CIIABOB MPU TEPMUYECKON 00paboTKe
26 OK 01, 02, 03,
Pasznen 2 .MaTepuaJibl, IpuMeHsieMble B ABHACTPOEHUH
05, 07,09
Tema 2.1 Coaep:xxaHue yueOHOro MaTepuaJia 8
YrnepoaucTeie cTanu 10 Knaccudukanus craneit. KOHCTpyKIIMOHHBIE YTIIEPOIUCTHIE CTANU, HX 2
U 9YTYHBI MapKUpOBKa, IpUMEHEeHNe. BiausHue yriiepoja u npumeceil Ha
CBOMCTBA CTaJel U YYyT'yHOB.
11 IIpakTnyeckoe 3ansitue Ne 6 l3yueHue yriaepoaucTeix U 2
JIETUPOBAHHBIX KOHCTPYKIIMOHHBIX CTaJei
12 IIpakTHyeckoe 3ansaTue Ne/ MzyueHue yraepoaucTbix U 2
JIETUPOBAHHBIX HHCTPYMEHTAIBHBIX CTaIeH
13 IpakTnyeckoe 3ansaTue Ne 8 Mzyuenue uyrynos. [Iporecc 2
rpaduTH3alInU YyTyHOB. M3ydueHue u 3aprucoBKa MUKPOCTPYKTYP
YYTYHOB.
Coaep:xxanue yueOHOro MaTepuaJia 8
14 Tepmuueckas oOpaboTka. HazHaueHue, CylHOCTh M1 OCHOBHBIC BUJIBI.
T Omxurn cranu. Hopmanuzanus cranu. 3akaika cTaid, €€ Ha3HauYeHHUE U 2
ema 2.2 . CYIIHOCTb. 3aKaJO4YHbIE CTPYKTYpbI cTanu. HazHaueHne u CylmHOCTh
OCHOBBI TEpMHUYECKON .
OTITyCKa CTalu. 3aKaJka TOKaMH BbICOKOM yacToThl. [ToBepxHOCTHOE
T:pf;ﬁgg;;ﬁ YIPOYHEHUE CTANIbHBIX u3aenuid. [{emenTanus, a30TupoBanue,
[IUaHUPOBAHUE, ATUTUPOBAHKE, CUITUIIMPOBAHNE CTAJIM: LIEJb,
00paboTKu cTanu
CYIITHOCTb, TEXHOJIOTHSI TPOLIECCOB.
15 IpakTnyeckue 3ausaTus Ne 9 OTKUT 1 HOpMAITU3AIHS CTaIIH. 2
16 IIpakTnyeckoe 3ansiTue Ne 10 3akanka v OTIyCK CTaJIu. 2

7
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IIpakTuueckoe 3anaTue Ne 11 [ToBepxHOCTHOE yIPOYHEHUE
CTJIbHBIX U3JCIHI

Tema 2.3
JlernpoBaHHbIE CTAIN
U CIUIaBbI

Conep:kaHue y4eOHOT0o MaTepuaJia

18

[ToHsiTHE O JIETMPOBAHHBIX CTAJAX, OTIMYHUE UX OT YIJIEPOJHBIX.
DKOHOMHUYECKas 11e7IeCO00Pa3HOCTh TPUMEHEHUS JIETUPOBAHHBIX
cTasiell 1 0e301acHOCTh MOJIETOB. BinsHME Nerupyronmx 3J1€MEHTOB Ha
cBoricTBa crajneit. Knaccudukaius qerupoBaHHBIX CTaJICH.
MapxkupoBka nerupoBansbix crajieit mo I'OCTy.

Kapocroiikue u >xaporpoyHbie criaBbl. CriocoObl MOBBIIICHUS
KapOIPOYHOCTH U KAPOCTOMKOCTH. - CIUIABBI AJI1 U3TOTOBJICHMUS
JKApOBBIX TPYO Kamep CropaHHusl; - CIUIaBbl AJIsl U3TOTOBJICHUS JIOTIATOK
COIUIOBOTO ammapaTta; - CIJIaBbl JJIs pabovrX JIOTATOK ra30BhIX TYpOuUH;
-CILJIaBbI JIsl TUCKOB TYpOUH.

Tema 2.4
CIuiaBbl [[BETHBIX
METAJUIOB.

Conep:xxaHue yueOHOro MaTepuaJia

19

OOmue cBeleHHMs O NMPUMCHEHHMHM IIBETHBIX METAJIOB W CIUIABOB B
aBuanuu. Maruuii u ero cruiaBbel. AntomuHuil. CBOICTBa, Mapku U
npuMeHeHre B aBuanuu. Kinaccudukaus cruiaBoB aastoMuHus. Biusaue
JETUPYIOIIMX  JJEMEHTOB HAa CBOMCTBAa CIUIaBOB  AJIFOMUHMSL.
Bricokomnpounsie crassl amomunusd: Jl, 116, B95 u apyrue. x mapku,
CBOICTBA, NpHUMEHEHWE. THUTaH W €ro CIUIaBbl, MapKH, CBOMWCTBA,
npuMeHeHre. Mep 1 ee CruiaBbl

Tema 2.5
Hemerammueckne n
KOMITO3UIIHOHHEIE
MaTepHuabl

Coaep:xaHue yueOHOro MaTepuaJia

20

Hemerammueckue matepuansl. [lomumepsl. JIlakokpacounbie
MaTepuaibl, UX Ha3HaueHue u coctaB. Knaccudukaius 1akoKkpacoyHbIX
MartepuaioB. Marepuaibl, TpUMEHsIEeMbIE TTPH BOCCTAHOBJICHUH
JAKOKPAaCOYHOT'O MOKPBITUSL BEPTOJIETOB: TPYHTHI, IIMATIEBKH, JIAKH,
9MaJI, CMBIBKH, pacTBOpUTENH, pa3zdasurenu. 2 11 PeannoBbie
MaTtepHabl, UX CBOMCTBa U npuMeHeHue. [loHsTre 0 HaTypaIbHOM
(HK) u cunternueckom (CKC, CKH) kayuykax. KoMmoHeHTHI
PE3UHOBOM CMeCH, X Ha3HaueHue. M3roToBieHre pe3uHOBbIX U3JIETUH,
BYJIKQHU3AITHSI.

N

21

[Tomumepsl. [InacTuueckre Macchl: MOHATHE O IUIacTMaccax, uxX
cBoiicTBa, kinaccudukanusa. Komnonentsl minactmacce. Ipecc-




MOPOILIKOBBIE IIACTMACCHI, UX MAapKH, CBONCTBA, IPUMEHECHHUE.
[InacTmacchkl Ha OCHOBE OAKETMTOBOI CMOJIBI: TEKCTOJIUT,
CTEKJIOTEKCTOJINT, TeTnHakc. puknnoHHble macTtMacesl. Mx Mapku,
CBOMCTBA, IpuMeHeHue. [Ipo3padnble 1acTMaccsl: OPraHuuecKoe
CTEKJIO, aMUHOKHCIIOTBI, IIOJIMCTUPOJI, IIOJIUITUIICH, UX NTOJIyYECHHUE,
IIpUMeHeHre. BUHOILIACT, MATKUN BUHWIXJIOPU, X IIOJIy4CHUE,
MapKH, CBOMCTBA U puMeHeHue. PTopOoIuIacTsl, MX MOJy4YEHUE, MAPKHU.
CaolicTBa u nnpuMeHeHue. KoMno3uunoxnHsle MaTepraibl, UX
kinaccudukanus, crpoeHue, CBoicTBa, TOCTOMHCTBA U HEAOCTATKH,
IIpUMeHeHne. Tero3ByKON30ANOHHbIE U YIUIOTHUTEIbHbIE
MaTepUabl.

Tema 2.6 ConepikaHue y4e0HOro MaTepuaa 2
CmazouHbie 22 CMazouHble MaTepHraibl. Bujibl, Ha3HAYEHUE CMA30YHBIX MATEPHUAJIOB. 2
MaTepHAIBL. @OpuKIMOHHBIC M AaHTU(PPUKIIMOHHBIC MaTepHalIbl. MI3HOC U

OpPUKIMOHHBIE U M3HOCOCTOMKME MaTepuainbl. Knaccnukanus M Buas u3Hoca. M3H0C
AHTU(PPUKITHOHHBIC COIPSDKEHHBIX JIeTaliel, 00pa3yroIIuX Mapbl TPECHHUS.
MaTepuaibl. M3HoC 1
HM3HOCOCTOMKHE
MaTepuabl
Pa3gen 3. Koppo3usi MeTaj1jioB 1 BHIbI 00PbLOBI € Heil 2 OK 01, 02, 03,
05, 07, 09
Coaep:xaHue yueOHOro MaTepuaJia 2
23 CyIIHOCTH KOppO3HH, € BIHUSHIE Ha O€301MacCHOCTh MOJIETOB. 2
Tema 3.1 OCHOBHBIE BUJIBI M TUIIBI KOPPO3UH: XUMHUECKAs!, IIEKTPOXUMHYECKAsI.
K @akTopsl, BAUSIONUE HA CKOPOCTh SIEKTPOXUMHUECKOH KOPPO3UH.
OppO3Us METAJJIOB U _
BB GOpHOHI ¢ Heil [TpuMeHsieMble B aBUAITHH CITOCOOBI 3aIIUTHI OT KOPPO3UH:
JIETUPOBAaHKE, METAITTMUYECKHE 3alIUTHBIC TOKPBITHS, 3aIIUTa
OKHCHBIMH TUIEHKaMH, SJIEKTPOXUMHYECKAs 3aIUTa, JIJAKOKPACOUHBIC
MOKPBITHUS, 3aIIUTAa CMa3KaMH U TPUMEHEHNE HHTHOUTOPOB.
Bcezo, uac. 46
Ilpomesxcymounaa ammecmauus 8 popme ougpgpepenyuposannozo 3auema 2




3. VCJIOBUS PEAJIU3ALIMM ITPOTPAMMEI YYEBHOM
T CHUILIAHBI

3.1. Jlna peanuzanuy MmporpaMMbl y4eOHOW MUCIMIUIMHBI JODKHBI OBITH
PEAYCMOTPEHBI CIIEAYIOLIUE ClIeIUaTbHbIE TTOMEICHUS:
Kabuner «Mamepuanogedenue», OCHaIICHHBIH 000PY/I0BaHUEM:

- IOCAJI0OYHBIE MECTA MO KOJUYECTBY 00YyUaIOIIUXCS,

- pabouee MecTo mpernoaaBaTes;

- KOMIUIEKT Y4eOHO-HarsAHbIX TocoOouil «MaTepuanoBeaeHue;

- 00bEeMHBIE MOJIEJIM METAJUTMUECKON KPUCTAITMUECKON PElIeTKY;

- 00pas3Iipl METaIOB (CTalIM, YYT'yYHA, [IBETHBIX METAJIOB U CIUIABOB);

- 00pa3Ibl HEMETAJUIMYECKUX MAaTEPHAIIOB.

- MyJIbTUMEIMA 000PYAOBaHUE.

- aBTOMAaTHYECKUI PhIYaKHBIN TIPecC;

- npu6op tuna Poksemna TK — 2;

- MasITHUKOBBIN KOTIED;

- MeTaJIorpaduyeCcKuii MUKPOCKOIT;

- 00pa3IIbl CTaNU M CIIABOB IIBETHBIX METAJIIOB,;

- TyTBI JUTSI K3MEPEHUS UaMeTpa OTIIeYaTKa,;

- HOKJIQYHBIC TOYNIIO;

- HalMWJIbHUKW,

- IITAHTCHITUPKYJIH;

- Ha0Op MUKPOILTU(OB XKeJie3a, YIIICPOJAUCTBIX CTalel U 4yryHOB (OCIbIX, CephIX,
MOJIOBUHYATHIX, BEICOKOTIPOYHBIX M KOBKMX YYT'YHOB B HETPABJIEHOM M TPABICHOM
BHJIE).

3.2. UndopmanmonHoe obecredeHne peain3ainuy MporpaMMbl

OCHOBHBIC HICTOYHUKH.

1. MarepuanoBenenue. TexXHONOTUS KOHCTPYKIMOHHBIX MaTe€pUaIIOB:
Yueonuk a1t By3os / B. B. Escukos, B. A.Ocbkun. — M. : KonoC, 2016.- 447c.

2. PxeBckas, C. B. Matepuanosenenue: yueb. s By3os / C. B. PxxeBckasl. -
4-e uzn., nepepad. u gom.. — M. : Jloroc, 2017.- 485c.

3. TexHonorus KOHCTPYKIIMOHHBIX MaTepuanoB. yued. mocolOue s
cTyaeHToB Bbicil. yueO. 3aBenenuii / [O. C. Komapos, B. H. Kopanesckuii, JI.D.
Kepsxennera u ap.]; mox obmr pex. O. C. Komaposa. - 2-e¢ u3f., ucnp. - MHHCK:
Hogoe 3nanue, 2017. - 567c.

4. TexHONIOTHUS KOHCTPYKITMOHHBIX MAaTePUAJIOB. y4eO. IS CTYJEHTOB TEXH.
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By30B / O. C. Komapos, B. H. KoBanesckwuii, A. C. Hayc [u ap.]; mox obmr. pen. O.
C. Komapoga. - Munck: Horoe 3nanue, 2005.- 687c.

I[OHOJIHI/ITGJIBHLIC HNCTOUHHKU.
http://www.ru/encyclopedia/2548.html
http://delta-grup.ru/bibliot/3k/6-1. htm
http://www.m-work.ru/179/

http://metalotex.ru/?p=130
http://materiall.ru/category/osnovy-teorii-splavov
http:// www.booksite.ru/fultext/1/001/008/039/222. html
http://delta-grup.ru/bibliot/6/14. htmi
http://www.ling.su/info/ugl stal. html

. http://www.kasly.ru/chugun-mark.php

10. http://vtormet.ucoz.ru/publ/8-1-0-7

11. http://www.metchiv.ru/assortment/alloys/

12. http://www.naukaspb.ru/spravochniki/Demo%20Metall/26. htm
13. http://lwww. Metalweb.ru/metal10/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

YYEBHOU IUCHUIIJIMHBI
Pe3yabTaThl 00y4yeHust Kpurtepun ouenku MeToabl OeHKH
YMenus: TOYHOCTb BBIITOJTHEHUS [IpakTrueckue
- BBIOUpATh MaTepHUaJIbl JUIst | paboT, COOTBETCTBUE 3ansTus Ne 1-11
KOHCTPYKLIMM 1O WX Ha3HAYeHHWIO W | TpeOOBAHUSIM, BHIIIOJIHEHUE
YCIIOBUSIM IKCIUTyaTalllH; 3a He00X0IMMOE BpeMs

- TIPOBOAUTH  MWCCIENOBaHUA U
HCIIBITAaHUSI MAaTEepUAJIOB,;
- pabortatb C  HOPMAaTHUBHBIMU
JOKYMEHTaMH JJis BBIOOpa MaTepualioB
C uenblo obecreyeHuss TpeOyeMBbIX
XapaKTEPUCTUK W3/IEINN.

3HaHus ; CB00OOIHOE BIIafCHUE Texymmit

- CTPOCHHC M CBOMCTBA MATEPUAINOB, | pH(opMalHEi U eé KOHTPOJIb.

METOJIBI UX HUCCIICIOBAHHS, COOTBETCTBHE HAYIHBIM YCTHBIA,

- KimaccupuKalMio MaTepuaioB U MTUCbMCHHBIN
) MTOIX0/1aM

CIUTABOB, oTpoc,

- 00J1aCTH MPUMEHEHHS] MaTEPHAJIOB. TECTUPOBAHUE

ITpomesxyTounas arrecranus B popme qudepeHIIMPOBaHHOTO 3a4eTa
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http://www.m-work.ru/179/
http://metalotex.ru/?p=130
http://materiall.ru/category/osnovy-teorii-splavov
http://www.ling.su/info/ugl
http://www.kasly.ru/chugun-mark.php
http://vtormet.ucoz.ru/publ/8-1-0-7
http://www.metchiv.ru/assortment/alloys/

