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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

15.03.05 KoHCTPYKTOPCKO-TEXHO/IOTNYecKoe obecrieyeHre MallIMHOCTPOUTE/ILHBIX MPOU3BOACTB
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOTMN KOHCTPYKIIMOHHBIX MATEPUAJIOB U
[TPOM3BOICTBA PAKETHO-KOCMUNYECKOW TEXHUKU
KoueTkoB Anekceit HukomaeBuu, cTapiivii rpemnojiaBare/ib

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E2 TEXHOJIOTUSA Y ITPOU3BO/ICTBO APTU/IJIEPUMCKOI'O BOOPY KEHUS

3aBenytomuii kadenpoii iBanos K.M., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEPUAJIOBEJEHUVE U TEXHOJ/IOI'MU KOHCTPYKIIMOHHBIX MATEPUAJIOB

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

IICK-1/23.4 — ¢mocoOHOCTh WCIO/B30BaTh TMPEUMYINECTBA COBPeMEHHBIX 3-D TeXHOJOTHM, a TakkKe
TEXHOJIOTHM, TOCTPOEHHBIX HAa WHBIX TIPUHIUIIAX MeEXaHWUeCKod U (PU3UKO-TEXHUUEeCKOW 006paboTku
KOHCTPYKL[MOHHBIX MaTepHasoB IPU MPOeKTUPOBAHUN TeXHOIOTHYeCKUX TIPOLeCCOB

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-1/23.4

3HAHUS:

- OCHOBHbIE MeXaHWUeCKue, (PU3NKO-XUMUUYeCKUe U IKCIUTyaTaliOHHble CBOWCTBAa KOHCTPYKLIMOHHBIX
MaTepyasioB; BIUSHUE TEXHOIOTMH TPOU3BO/ICTBA, CTPYKTYPbI M TEXHOJIOTUM 00PabOTKY Ha [JaHHbIe CBOMCTBA

- TIpeZicTaB/ieHre 00 OCHOBHBIX MeTO/IaX TIPOM3BO/ICTBA KOHCTPYKLIMOHHBIX MaTepHasioB

- TmpejcTaBieHWe 00 OCHOBHBIX HAyYHO-TEXHMUECKMX TIpoO/ieMax U TepCTeKTUBAX —pa3BUTHSA
MaTepyasioBeIeHUs] U TEXHOJIOTUH KOHCTPYKIIMOHHBIX MaTepHasioB;

YMeHUsi:

- UCTI0/Tb30BaTh MOJTyYeHHbIe 3HaHUs B CBOeH yueOHOM 1 Mpode CCUOHATbHOM J1eATe/TbHOCTH

- 000CHOBaHHO TMOAOWpaTh KOHCTPYKLMOHHBbIE MaTepuasbl [Jisi TIPOEKTUPOBaHWs W TPOM3BOACTBA
W3eMi MallTuHOCTPOEeHUSI

- 00OCHOBaHHO BBLIOMpATh TEXHOJOTHM TOAYYEHUs], YMpoueHWs W 00OpabOTKU KOHCTPYKIMOHHBIX
MaTepyaioB

- WCTOJIb30BaTh CTAHJAPTHI W JIDyTHe HOPMaTHBHBIE IOKYMEHTBI MPU KOHTPOJIe KauecTBa W3ZeNvH,
T0/b30BaThCs 00IIeHAYYHOM U CrieliuabHON JIUTepPaTypoi;

HABbIKU:

- aHa/IM3a Ba)KHEWIINX SKCIUTyaTallMOHHBIX U MeXaHWUeCKUX CBOWUCTB KOHCTPYKLMOHHBIX MaTepHasioB
I7st 000CHOBAaHHOI'O BbIOOpa MaTepyajioB M TEXHOJOTMHA MX 00paboTKU i pa3paboOTKM M IIPOM3BOACTBA
W3/,e/TUi MalllMHOCTPOEHHSL. .



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MATEPUAJIOBEJEHUWE M TEXHOJ/IOTM KOHCTPYKIIMOHHBIX
MATEPUAJIOB siBisieTcst AUCIUI/IMHOY 005i3aTe/IbHOM YacTH 6/10Ka 1 mporpaMmebl MO/ITOTOBKH 110
HanpasieHuto 15.03.05 KoHcmpyKkmopcKo-mexHosno2uueckoe obecneueHue MawuHOCmMpoumenbHbIX
npou3g8o0cme.

CogepxaHue [UCLUIUIMHBL SIBAS€TCA JIOTMYeCKUM Tipogo/pkenueM gucuuiviviH: BBEJEHUE B
CIIEIIMAJIBHOCTD.

Cojep>kaHWe JUCLUIIMHBI ~ SIBJISSIeTCS  OCHOBOM mjis  ocBoeHus gauciuiuiviH: OBPABOTKA
METAJIJIOB JABJIEHUEM, OCHOBbBI TEXHOJ/IOI'NN MAIINMHOCTPOEHUS],
IMPOEKTUPOBAHUE ¥ W3IOTOB/JIEHUE 3AIOTOBOK [JETAJIEM OBIIETO U
CIIEIIMAJIBHOI'O MAIIINMHOCTPOEHUNA, PEXYIIIUA HWHCTPYMEHT, PE3AHUE
MATEPHUAJIOB, COIIPOTUB/IEHUE MATEPHUAJIOB, TEXHOJ/IOITMYECKAfI OCHACTKA,
AETAJIN MAIIIMH W OCHOBBI KOHCTPYUPOBAHUS, META/UVIOPEXYIIWUE CTAHKUW,
TEXHOJIOI'S1 MAIIIMHOCTPOEHUS.

Hpe,u;BapHTeanbIe KOMIIeTeHILIH, CCI)OPMI/IPOBEIHHI:IE y 06yqa}0Luerocsi A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

¢ YK-6 — Crnioco0eH yripaB/isiTb CBOUM BpeMeHeM, BBICTPauBaTh M Peau30BbIBaTh TPAeKTOPUIO
CaMopa3BUTHsI HA OCHOBe TIPUHLIMIIOB 00pa30BaHuUsl B TeueHHe BCel )KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Pa3/e/oB U AUJAKTHYECKHUX eJUHHIY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

JlaGoparopHbIit
NPaKTHKYM

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-1/23.4

Pazgen 1. OGmue cBeJieHHs 0 MeTa/l/IaX M CIUIaBaX M MX cBoiicTBax. 1. O6ume cBesieHuUs 0
MeTaJllaX ¥ CIjIaBax, TPUHLAIBI K/IAaCCH(UKALK. 2. DKCITyaTaldOHHbIE, TEXHONIOTHYeCK1e
Y SKOHOMHUeCKHe TpeﬁOBaHI/IH, TnpeJbsiB/sieMble K KOHCTPDYKLIMOHHBIM MaTepuajiaM Ha OCHOBe

METaJI/IOB U CILIaBOB. 3. CprK’I’ypﬂ MeTaJ/l/IOB U CIJIaBOB. ATOMHO—Kpl/ICTaIIHI/l'-IeCKOG

3 CTPOEeHHe MeTaJUIOB 1 CIUIaBoB. [leeKThbl KpUCTAIIMUIecKoro crpoenwst. 4. CBOWCTBa 26 12 6 6 14

PeKpUcTa/l/Iu3aLus.

MeTaJIIoB U CIIaBOB. 5. MexaHHYecKue CBOMCTBA METa/IOB H CIIaBOB. 6. MeTo/b!
WCIBITAHUI MeXaHWUeCKUX CBOMCTB. 7. BivsiHue niacTueckoi fedbopMarjui Ha CTPYKTYpyY U
CBOMCTBA METaJIOB U CI/1IaBOB, CrI0CO6BI YIpOuHEeHWA H3,£[9HI/IIZ, B03Bpa'r u

24

Paspen 2. Teopus cniaBoB. 1. CTpoeHKe U CTPYKTypa CIJIaBOB. 2. BU/bI B3aUMO/eHCTBUS

3 KOMITOHEHTOB B criiaBax. 3. [ToHATHs 0 AuarpaMMax COCTOSIHUMS CI1/IaBOB, TUIIbI AUarpaMm 9 4 2 2 5

cocrosinus. 4. CBsi3b Mexny CBOMCTBaMH CIUIABOB ¥ TUTIOM JAuarpaMmbl COCTOAHHS.

Paspen 3. XKenesoyriepoaucrele ciiiaBbl. 1. CTPyKTYpHBIe COCTaB/IsIIOIL1e

3 JKe/1e30yryiepoAvcCTbIX CIIaBOB. 2. ,Hnarpamma COCTOSAAHUSA CHMCTeMBI CIJIaBOB >Kejie30- 13 6 4 2 7

yemeHTHT". 3. BansiHue yriiepozia ¥ MOCTOSIHHBIX TTPHMecel Ha CBOKMCTBA cTanel. 4.
Yrnepoguctele ctamu. Knaccudukanys yIiiepoaUcTbIX cTaseil, NPUHLAIBI MapKUPOBKH.

12

Paszpen 4. Tepmuyeckasi 06paGoTKa U MOBEPXHOCTHOE yNpo4HeHHe cTanu. 1. O6ume
CBeJIeHHs, K/acCHU(HKaLs BUZI0B TepMUUeCKol 06paboTku. 2. da30Bble NpeBpalleHns B
CriaBax «Kese3o-yriepozy. 3. TIpeBpallieHusi IpH HarpeBe U OXJIaK/4eHUN (heppUTHO-
KapOUHOW CTPYKTYpBI: NIEPIUTHOE, MapTEHCUTHOE, 1 TPOMEeXXyTouHOe (beitHUTHOE)

3 TipeBpalljeHre U ux 0COBEHHOCTH. 5. OT)KI/II‘, €ro BHU/bI U Ha3HAYeHUe. 6. 3akanka cTanu, 17 8 6 2 9

HUTpOLIEMEeHTaLMs.

PeXXUMBI 3aKa/IK1, BUJIbI 3aKaJIKH. Cpe,zu,l Harpesa ¥ OXJIa&)KJeHHsI IIPpU 3aKaJIKe CTalu. 7.
OTnyck cTand. Bujpl 1 Ha3HaueHMe OTIycKa. 8. YTIpouHeHUe MeTO/0M 1/1aCTHYeCKOro
nedopmupoBanust. 9. [ToBepxXHOCTHas 3aKa/ka cTany. JlasepHast ¥ n/1a3MeHHast 3aKazka. 10.
XuMHKo-TepMHuUecKast 06paboTKa CTau: LieMeHTaLsl, a30THPOBaHUe, MOHHOE a30THPOBaHHe,

16

Paspen 5. Pazgen 5. Teopust neruposanus. 1. Jlernpyroliye 3/1eMeHThl B CTa/sAX, UX
B/IMSIHME Ha NpeBpallleHus ¥ CBOMCTBA cTa/u. 2. [IPUHLUITBI MApKUPOBKH JIerMpOBaHHbIX
craneid. 3. Knaccudukarys nerupoBaHHbIX ctanei. 4. KOHCTPYKIIMOHHbIE, CTPOUTE/IbHbIE

3 CTa/Ii; MAlIMHOCTPOUTE/IbHBIE CTa/Ii: [leMeHTyeMble U y/yulllaeMble, BBICOKOIIPOYHbIe, 13 6 4 2 7

CIJIaBbI.

TIPY>KMHHBIE, IIaPHKOMOAILINITHUKOBBIE. 5. CTa/m ¢ 0COOBIMH CBOHCTBaMH:
KOPPO3HOHHOCTOJKMe, KapOoIpoYHble ¥ KapoCToiKue. 6. THCTpyMeHTa/IbHble CTa/i 1

12

Pa3spen 6. IIpoH3BOACTBO YePHBIX METAJI/IOB M CIUIABOB. 1. VicToprueckue criocobbl
MPOM3BO/CTBA CTa/MM U yyryHa. 2. CoBpeMeHHbIe CrIocO0b! MPOM3BOACTBA UYTyHA U U3[euid

3 13 Hero; JOMeHHBbIH TpoLlecc, NeperiaBKa YyryHa B Barpatke. 3. CoBpeMeHHbIe Croco6bI 8 4 4 0 4

TMPOM3BO/ICTBA CTa/IM (MapTeHOBCKMIA MpoLiecc, KOHBePTEPHBIH MpoLiecc, UHAYKIIMOHHO-
THUre/bHbINA nponiecc). PackucieHue cranu. IToBblleHre KayeCcTBa CTa/lu.

Paspen 7. IlBeTHbIe MeTa/l/IbI M CIVIaBbl. 1. O630p QyHKIMOHAIBHBIX U MeXaHHUeCKUX

3 CBOJCTB CI1/IABOB HAa OCHOBE aAJIIOMUHMSA, MarHus, Meid, IMHKa ¥ TUTaHa. 2. OcHOBHbIE 14 7 4 3 7

TYTIOIUVIaBKHUX MeTaJ/lJIOB.

obmactu ux TIPUMEHEeHMS U COBPEMEHHbIe CrIoCo6bI To/1yyeHus. 3. CriiaBel Ha OCHOBE

12

3 Paszpen 8. KomnosunuoHHble MaTepuansl. 1. Knaccugukaims, obias XapakTepucTHKa. 2. 8 4 4 0 4

CocTaB, CTpOeHHte, TeXHOIOT MU TI0/Ty4eHHts], CBOICTBA, MPUMeHeHHe.

Bcero 3a 3 cemecTp 108 51 34 17 57

100

Bcero no gucuuninHe 108 51 34 17 57

100

3.2. JTaGopaTopHBIH NPAKTUKYM

Homep v HaiMeHOBaHHe
pa3jena JUCHUNIUHBI

Tema 1a60paTopHOro NPakTHKyMa

Oo0neMm,

ayp,.
YyacoB

Pasgen 1. OGimue cBejeHHs 0
MeTaJilaX ¥ CIijlaBax v ux

CBOUCTBAx.

JTaboparopHasi paboTta 1. «/3yueHrue MUKPOCTPYKTYPhI
MeTaJ/I/IOB U CIIJIABOBY.

JIaboparopHas pabora 2. «Ornpee/ieHre CBOHACTB
MaTepuasioB B Masibix 00beMax».

JlabopatopHas paboTa 3. «CBOMCTBA META/UIOB U CI/IaBOB
TOCJIe XOJI0AHOM TI/IaCTHUeCKOU AieopMariu 1
MOC/IETYIOIIETO OTXKUTa».

Paspen 2. Teopus cruiaBos.

JTaboparopHasi pabora 4. «I[TocTpoeHMe 1 aHa/IH3
[IarpaMM COCTOSTHHSI CTI/TaBOB».

Pazpen 3. XKene3oyriepogucTteie
CTI/IaBhI.

JlabopatopHas paboTa 5. «/3yueHue CTPYKTYpbl
YIJIEPOJMCTBIX CTa/ield ¥ BIUSIHUS yI/iepoJa Ha UX

6
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CBOMCTBa».
Pazpen 4. Tepmuueckas
6 |obpaboTka u moBepxHOCTHOe  |JlaboparopHasi pabora 6. «3aKasiKa U OTITYCK CTasln». 2
YIpOYHeHre CTaJjIu.
v Paspen 5. Pasnen 5. Teopus JlabopatopHasi paboTa 7. «/I3yueHue CTPYKTYpbl U CBOHCTB 7
JIETUPOBaHMUSI. JIETUDOBAHHBIX CTasei».
8 Pazpen 7. LiBeTHble MeTa/uibl M |JIaboparopHasi pabora 8. « KOHCTPYKLMOHHBIE MaTepUasbl 3
CII/IaBbI. B MaILIMHOCTPOEHUM».
Bcero 3a 3 cemectp 17
3.3. CamocrosTenbHast padora crygenra (CPC)
Ne Homep u HauMeHOBaHHe Oo0nemMm,
CopepkaHue yueOHOr0 3aJaHus
n/n pasjesia JUCHUIIHHBI 4acoB
Pasgen 1. OGirue cBejeHus 0 1. ITogroroBka K sekiusam. 2. IToaroroBka K
1 |merannax u CruiaBax U Ux naboparopHeiM paboram. 3. OdopmiieHre OTUYETOB TI0 14
CBOMCTBaX. yabopatopHeIM paboTam.
2 |Pasgen 2. Teopus crutao. 1. ITogroroBka K sekiuu. 2. [ToaroToBka K na6op§TopH0H 5
pabore. 3. OdopmsieHre oTueTa 1o 1abopaTopHoi paboTe.
1. IToaroTroBka K jekiusM. 2. [TogroroBka K
Pazpen 3. XKene3oymiepogucteie N
3 CIaBhL naboparopHotii pabote. 3. OdopmieHHe oTUETa TIO 7
) naboparopHoii pabore.
Pazpen 4. Tepmuueckas 1. IToaroroBka K jekiusim. 2. [TogroroBka K
4  |obpaboTKa ¥ MOBEpXHOCTHOE nabopatopHoi pabore. 3. OdopmieHHe 0TueTa 1o 9
YIPOYHEHHE CTaH. naboparopHoii paboTe.
Paszen 5. Paszen 5. Teopus 1. HO,E[FOTOBK‘EJI K nekuusiM. 2. IToaroToBka K
5 nabopatopHoi pabore. 3. OdopmieHre oTueTa 1o 7
JIETUPOBaHUS. o
naboparopHo# paboTe.
6 Pazpen 6. IIpor3BOCTBO YepHBIX 1. TI0ArOTOBKA K JIeKL{sIM. 4
METaJI/IOB U CI/IaBOB.
1. IToaroToBka K jiekiusiM. 2. [TogroroBka K
Paspen 7. LlBeTHble MeTa/Ibl U o
7 CIABhL naboparopHoii pabore. 3. OdopmieHHe oTYeTa TIO 7
) naboparopHoii pabore.
8 Pazzien 8. KomnosuiponHbie 1. TToaroTOBKA K JIEKI[HSIM. 4
MaTepuasbl.
Bcero 3a 3 cemectp 57
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJAE/IN CEMECTPA
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Oru. 1o Oru. 1o OC, Oru.
Oru. ro Otu. o Oru. o Oru. o Oru. o ?
3 JIp Zp JIp, |OC| JIP, |OP| o JIP,
JIP, BP31 | |JIP, BP3[1 JIP, BP31| |JIP, BP3[1 JIP, BP3[1 BP3] BP3] BP3/I, 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTHuecKasi paboTa;
Ortu. o JIP — otuet 1o JIP;
BP3/] — Borpockl mo paszeny;
OC — yCTHBIN 0NPOC CTY[E€HTOB;
3ad. — 3auer.

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B IMCKPETHBIE BpeMeHHbIe HHTepBasbl B
cnenyrommx ¢popmax:
JTMarHoCTUYecKas pabora;
oTuet 1o JIP;

BOIIPOCHI 110 pa3eny;
YCTHBIH OTIPOC CTY/IEHTOB.

HpOME)KYTO'-IHaH aTTeCTalmd I1

pPOBOAUTCS B hopMax:

7
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. b. Ap3samacos, A. A. UepenaxuH. . Marepuanosesenue. M.: Akagemus, 2013, 30 3k3.

2.T. A. BopobOnéga, E. E. CknagHoBa, FO. A. Tletpenko. . Matepuanosenenue. CI16.6I'TY "BOEHMEX"
uM. [I. @. YctuHoga, 2020, 35. pec.

3.T. A. BopobGnéBa, E. E. CknagHoBa, FO. A. TTetpenko. . Matepuanosenenue. CI16.BI'TY "BOEHMEX"
uMm. [1. ®. YcruHoga, 2020, 136 3k3.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepuognueckue U3faHus:

1. Jedopmarust 1 paspyleHe MaTepyuasos;
2. MeTanoBezieHre 1 TepMUUeckasi 06paboTka MeTaslIoB.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUSI JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. mircompozitov.ucoz.ru>_ld/0/90_Materialovedeni.pdf.
CorpeMeHHBIe MpodeccroHabHbIe 0a3bl JAHHBIX:
1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmoreka «KubeprieHuHKa»;

http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBas 37ekTpoHHas 6ubaoTeka Poccutickoro oHza
dbyHIaMeHTaTbHBIX UCC/IeI0BaHUIA.

VHdopMaLoHHbIe CTIpaBOYHbIE CUCTEMBI:
1. Texskcnept — MHbOpMaLMOHHBIN OPTal TEXHUYECKOT0 peryaupoBaHusi: HopMel, mpaBu/ia, craHAapThl
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsrauTIIntoc- nHbOpMalOHHBIN TIOpTasl IpaBoBoi HHGOpMAaI[UH.

5.5. TIporpamMmMHOe obecrieueHue:
He Tpebyercsl.
5.6. H(opmaliMoHHbIe TeXHOJIOTUU:

B3anMogeiicTBre ¢ obyuarouumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. AyauTopusi ¢ YMC/IOM TOCaZIOUHBIX MeCT He MeHbIIle KOJTMUeCTBa 00yUaromuxcs;

2. Konnexiuu mimidoB gedopMUpyeMbIX CTajiel U CIiIaBoB;

3. IIpoekTop;

4. Ontuueckue MeTayuiorpaduyuecKyie MUKPOCKOIIBI;

5. CTeH/pl IO TEXHOJIOTMH TTOPOLIKOBOM MeTa/UTyPryM Y TEXHOIOTHMY POU3BO/CTBA CIIJIaBOB;
6. TBepgoMepsl Poksesia.

6.3. Ilpouee:

1. pabouee MecTo TIperofaBare/isi, OCHAIlleHHOe KOMITBIOTEPOM C JOCTYToM B IHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpejie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

AnHoTanusa paboueii nporpaMMsl

Ouctuimna MATEPUAJIOBEJEHUE W TEXHOJIOTMMA KOHCTPYKIIMOHHBIX
MATEPUAJIOB sBisieTcsl AWCLUIUIMHON 00si3aTe/IbHOM uYacTH 0/i0ka 1 mporpaMMbl TMOATOTOBKH [0
HampaBieHuto  15.03.05  KoHCMpyKmopcKo-mexHono2uueckoe — obecneueHue — MAWUHOCMPOUMeAbHbIX
npousgoocms. [ucuurmvHa peanu3yeTcs Ha (¢akynerete A PakeTHo-Kocmuueckod TexHuku BI'TY
"BOEHMEX" um. [.®. Ycrunosa kadeapoit A2 TEXHOJIOT'MY KOHCTPYKIIMOHHBIX MATEPMAJIOB
1 [TIPOU3BO/ICTBA PAKETHO-KOCMUUYECKOW TEXHUKU.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-1/23.4 criocoOHOCTH UCIOMB30BaTh MMPEUMYIIIeCTBA COBPEMEHHBIX 3-D TeXHOIOTHH, a TaK)Ke TeXHOJIOTHH,
MOCTPOEHHBIX Ha WHBIX NMPUHLMIAX MEXaHWYeCKON U (M3MKO-TeXHUYeCKOW 0OpabOTKM KOHCTPYKLMOHHBIX
Marepua’sioB I1pU NPOeKTUPOBaHUY TEXHOJIOTMYeCKUX MPOLIeCCoB.

CogaeprkaHue JMCLIMIIMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBSI3aHHBIX C CBSI3aHHBIX C ()OPMHPOBAHUE Y CTyAEHTa
KOMIIeTeHLIMI B 00/1acTh MarepuasioBeleHUsI M TeXHOJIOTWH KOHCTPYKLMOHHBIX MaTepuaoB, HEOOXOAMMBIX
s BeIOOpa W WCIO/MB30BaHWS KOHCTPYKLMOHHBIX —MaTepyiaioB C 33JaHHbIMH  CBOMCTBamMu (B
TIPOM3BO/ICTBEHHBIX YCIOBUSX U B IPYTOM MPaKTUYeCKOi [1esiTeJTbHOCTH).

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B
cnenyrommx ¢popmax:
e UAarHOCTUYecKas pabora;
e oTuert 1o JIP;
e BOIIPOCHI TIO pa3zeny;
e  YCTHBIM OIPOC CTYAEHTOB.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
® 344eT.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL

TIpeAyCMOTPeHkI JIeKLMOHHBIe 3aHsTus (34 4.), naboparopHselii npakTikyMm (17 4.), camocTtositesibHast paboTa
ctypeHra (57 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEPUAJIOBEJEHWE 11 TEXHOJ/IOT'T KOHCTPYKIIMMIOHHBIX MATEPUAJIOB

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHUS AUCLIUIVIMHBI cocTas/sieT 108 u., u3 Hux 51 4. ayJUTOPHBIX 3
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

aHaTHi, U 57 4.,

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KOHTpO]Ib OCBO€HHA [OUCHUILIMHBI TIPOU3BOAUTCA B COOTBETCTBUU C [TonoxxeHueM o TeKyIeM,

py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexkomenjiyemas 1ureparypa prm:{?éKOCTb’
Pazgen 1. O0mue cBejeHNs 0 MeTa/I/IaX M CIVIaBaX U MX CBOWCTBaX.
B. b. Apsamacos, A. A. UepenaxuH. .
1. IlogroroBka Kk nekuusaM. 2. IlogroroBka K Marep HaHOBeAeHIEIf :21\3'): Axapewms, 2013
aGopatopibiv pabotan. 3. OQopiertie |, x Bopo6na, . E. Crnaposa, 10, A. 1
PATOPHEIM paboTaM. ITerpenko. . MarepuanoBezgenue: CI16.6I'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2020 (1,2,3)
Wrtoro no pasgeny 1 14
Pazpgen 2. Teopus ciijiaBoB.
I. A. Bopobnéra, E. E. CknazHoBa, FO. A.
1. TTogroroeka K Jyiekiuu. 2. [ToarotoBka K | IleTpeHko. . MarepuanoBeznenue: CIT6.BT'TY
nabopaTopHoi pabore. 3. OdbopmeHue "BOEHMEX" um. [I. ®@. YctuHora, 2020 (4) 5
orueTa 110 j1aboparopHoii paboTe. B. B. Ap3amacos, A. A. UepenaxuH. .
MartepuanoBegenue: M.: Akagemusi, 2013 (1)
Wroro no pasgeny 2 5
Pa3zpen 3. ’Kene3oyriiepoaucrbie CijiaBbl.
B. b. Ap3amacos, A. A. UepenaxuH. .
1. IToaroroBka K nexkuusiM. 2. [TogroroBka k| Marepuasnosesnenue: M.: Akagemus, 2013 (3,7)
naboparopHoii pabore. 3. OdbopmieHue I. A. Bopobnéra, E. E. CknazHoBa, FO. A. 7
oTyeTa 1o j1aboparopHoii paboTe. [MeTpenko. . Marepuanosesenue: CII6.6I'TY
"BOEHMEX" um. [I. ®@. YcruHoga, 2020 (5)
Wrtoro no pasgeny 3 7
Paspen 4. Tepmuueckas: 00pad0TKa ¥ MOBEPXHOCTHOE YIIPOYHEHHE CTa/IH.
I'. A. Bopob6néBa, E. E. CknagHoBa, 10. A.
1. TToaroToBka K sekiusm. 2. IToarotoBka k| Iletpenko. . Marepuanosesenve: CI16. BT TY
naboparopHo#i pabote. 3. OdopmieHre "BOEHMEX" um. []. ®. Ycrunosa, 2020 (6) 9
oTueTa 1o jabopaTopHoii pabore. B. b. Ap3amacos, A. A. YepenaxuH. .
MartepuanoBegenue: M.: Akagemusi, 2013 (5,6)
Wrtoro no paspeny 4 9
Pa3pen 5. Pazgen 5. Teopus jerupoBaHus.
B. b. Apsamacos, A. A. UepenaxuH. .
1. TToxgroroeka K yiekiusim. 2. [TogroroBka k| Marepuanosegenue: M.: Akagemusi, 2013 (3,7)
naboparopHoii pabote. 3. OdopmieHue I. A. Bopobréra, E. E. CkasiHoBa, FO. A. 7
orueTa 110 j1abopaTopHoii paboTe. [MeTpenko. . Marepuanoseaenue: CII6.BI'TY
"BOEHMEX" um. . @. YctuHoBa, 2020 (8)
Wroro no pasgeny 5 7
Pazgen 6. IIpon3BoACcTBO UepPHBIX META/IVIOB H CIIJIABOB.
1. TIOArOTOBKA K JICKIIAM. B. b. Apsamacos, A. A. UepenaxuH. . 4
Marepuanosefenue: M.: Akagemusi, 2013 (11)
12 24470



Wrtoro no pasgeny 6 | 4

Pa3pen 7. IlBeTHBIe MeTa/L/IbI U CIIJIABBI.

B. b. Ap3amacos, A. A. UepenaxuH. .
1. TloaroroBka K nekiusmM. 2. [TogroroBka k| MarepuanoBenenue: M.: Akagemus, 2013 (8)

nabopaTopHoi pabore. 3. OdbopmieHue I'. A. BopobOnéBa, E. E. CknagHoBa, 10. A. 7
oTueTa 1o j1aboparopHoii paboTe. ITeTpenko. . Marepuanoseznenue: CIT0.BI'TY
"BOEHMEX" um. []. ®@. YcruroBa, 2020 (11)

Wtoro no paspeny 7 7

Pazpgen 8. Komno3unoHHb1e MaTepuasibl.

B. b. Apsamacos, A. A. UepenaxuH. .

1. TloproTosKa K JieKipsm. Marepuanosegenue: M.: Akagemusi, 2013 (10)

Wroro no pasgeny 8 4
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEPUAJIOBEJEHUE 1 TEXHO/IOT KOHCTPYKIIMOHHBIX MATEPHAJIOB

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora
e BOIPOCKI TI0 pa3/eny;

e oruet 1o JIP;

e  YCTHBIM OIIPOC CTY/I€HTOB;
e 3auer.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

Bonpocsl no pazgeny

Bornpocsl o pa3zgenam 3af,atoTcs B IpOLiecce 3aluThl OTYETa [0 KaXK/0M BbIoHeHHOM JIP. Borpockl
MOT'YT OBITh 33/JaHbI KaK HEMOCPECTBEHHO M0 camoii JIP, Tak U 1o MateprasaMm JIeKIUi COOTBETCTBYIOIIETO
pasziena. B ciyuae, ecnm CTyZieHT BepHO OTBeuaeT Ha [10CTaB/IeHHbIe BOIIPOCHL, JIP cunTaeTcs 3amuileHHOM.

Otuer o JIP

Ortuet 1o JIP npejCcTaBAseTCs B TIEYaTHOM WK B 3JIEKTPOHHOM (110 KOPIIOPaTUBHOM mouTe) B (hopmare,
TpPelyCMOTPEHHOM COOTBETCTBYIOIIUM I11a010HOM. OTUeT He MOXKeT ObITh TIPUHSAT U TTO/JIEXKUT A0PabOoTKe B
TOM CJIyuae, eC/IM B HEM:
* OTCYTCTBYIOT HEOOXOUMBIE pa3ziesibl
* OTCYTCTBYIOT HEOOXO/MIMbI€ pacueThl U rpadruecKre MaTepraibl
* IpYBe/IeHa HeKoppeKTHas HHGopMalust (HeBepHBIE pacueThl, pe3y/IbTaThl, BEIBO/BI U T.I1.).
B ciyuae, ecniv otueT oopMIIeH B COOTBETCTBUH C TIPebsIBAsIEMbIMU TpeboBaHUAMH, JIP cuntaeTcs
BBITIOJTHEHHOM.

YcTHBIN onpoc CTY/IeHTOB

Ormpoc CTyeHTOB TIPOBOAUTCS B ()OPMe YCTHBIX OTBETOB CTYZEHTOB Ha BOIIPOCHI TI0 MaTepHrasam
nekuwii 6 1 8 pasgenoB. ONpoc cUMTAeTCs yCIeIHO POHAeHHBIM, eC/T CTYLEHT Jjal BepHbIi OTBeT He MeHee,
YyeM Ha JjBa BOIIpoca U3 Tpex.

3auet

[1pu ycnoBuM yCrelHoro NpoxoyxJeHus TeKyLero KOHTPOJIsl yCIeBaeMOCTHU (BBIMIO/IHEHYe
[TUaTHOCTUYECKUX PabOT B COOTBETCTBUH C rpadykoM pa3zesna 4), BLITIOJHEHUS U 3aluThl Bcex JIP, ycremHoro
TIPOXO’KJeHUST YCTHOTO OTpOoca ITo pasziesiaM 6 U 8) CTyeHT uMeeT MpaBo Ha IMoJiyueHre OLleHKU "3auTeHo".
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHue pa3jesioB U
JUTAKTHUECKHUX eUHUI]

BCEI'O

AypuTopHBIe
3aHATHA B
KOHTAKTHOM

¢opme

BCEI'O
Jlekipun
JTaGopaTopHbIii
MPAKTHKYM

CamocToaTe/TbHaA
pabora cTyAeHToB

dopmupyemas
KoMIeTeHusA, %

IICK-1/23.4

HAVMEHOBAHUE
OIIEHOYHOI'O CPEACTBA

Paspgen 1. O0mue ceejeHHs 0 MeTa/LIax

M CI/IaBax M UX CBOMCTBaXx.

26

12 6 6

14

Ortuert 1o
JIP,
Bonpocsl
o

pazaeny

Pazpgen 2. Teopus cnjiaBoB.

Otuer o
JIP,
Bormpocsl
o

pazaeny

Paspen 3. Kene3oyriepogucreie
CI/IaBblL.

13

12

OrTuert 110
JIP,
Bormpocsl
T10

pasgeny

Pazpgen 4. Tepmuueckas: o0padoTka u
NOBEPXHOCTHOE YIIPOUHEHHe CTaIH.

17

16

Ortuert 1o
JIP,
Bonpocsl
1o

pazaeny

Pa3pen 5. Paspen 5. Teopus
JIErUPOBaHMS.

13

12

Otuer o
JIP,
Bormpocsl
o

pazgeny

Paspen 6. IIpousBoaCcTBO YepHbIX
MeTa/l/IOB M CI/IaBOB.

YCTHBIN
oTpocC
CTY/IeEHTOB

Paszpgen 7. IiBeTHBIE MeTa/l/IbI M
CI/IaBbI.

14

12

OrTuet 110
JIP,
Bormpocsl
T10

pasgeiny

Pa3pen 8. Komno3unnoHHbIe
MarepHasbl.

YerHbii
orpocC
CTY/IEHTOB

Bcero 3a 3 cemecTp

108

51 | 34 17

57

100

Bcero no guciuuinHe

108

51 | 34 17

57

100

15
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Kputepuu oneHuBaHus

IICK-1/23.4

Ne 1
Ne 2
Ne 3
Ne 4
Ne 5
Ne 6
Ne 7
Ne 8
Ne 9

Ne 2

Bonpocbl omkpbimoz20 muna:

[NepeuricrTe 3Tarbl IEPBUYHOM KPHCTA/IM3aUK MeTasla (CIijiaga).
Urto 03HayaeT MOHATHE «PEeKPUCTAJITU3AI[sI»?

B uem 3akirouaeTcs MeTog, TepMUUECKOT0O aHaiv3a?

UTo Takoe «ayCTeHUT»?

[Mepeunciure criocoObl KMaccurKay yIiepoAUCTBIX CTaslel.
Iepeuniciite CTPYKTYpHhI, 0Opa3yoIIrecs: B pe3y/bTaTe TpPeBpalljeHust ayCTeHnTa.
UTto 03HayaeT MOHSTHE «JIeTUPOBAaHHbBIE CTAJ» ?

Uto Takoe JjOMEHHasi 1eub U JijIs1 Yero OHa MpeHa3HayeHa?

Uto o3HauaeT MOHATHe «pahHUPOBAHKE MeTaslJIOB»?

UTo 03HayaeT MOHSATHE «KOMIIO3WL[MOHHBINA MaTepra»?

Bonpocbl 3akpbimoz2o muna:

K ogHOMY 13 OCHOBHBIX MeXaHMUeCKHUX CBOMCTB MaTephasoB OTHOCUTCS:

- MSATKOCTb

- TVIOTHOCTh

- TBEPZIOCTh

- TeMIiepaTypa IiaBlIeHust

- 97IeKTPOTIPOBOJHOCTh
MexaHunyeckasi XapaKTepUCTHKa MaTeprasa, KOTopasi XxapaKTepu3yeT MPUIoyKeHHOoe

HaripsbkeHue, TIpU KOTOPOM TIacThdeckue fedopMalivy B 00pasiie TPOAO/DKAoT PacTH
0e3 yBesMueHUs HArPy3KH, HA3bIBAETCH. ..

- TIpeZien MIaCTUYHOCTU

- TIpeZiesT MPOYHOCTH

- TIpeZieNnT TBEPAOCTU

- rmpefej TeKyuyeCTu

- Ipefies1 YIIpyroCTH.
IToHsATHe "9BTEKTHKA" XapaKTEPHO /I/Is1 CIIJIaBa, KOTOPBIM MPeJCTaB/IsAET U3 cebs

- MeXaHWYeCKyl0 CMeCh JByX KOMITIOHEHTOB
- HeOorpaHWYeHHbIN TBep/bld paCTBOP, COCTOSILUMI U3 IByX KOMIIOHEHTOB
- OrpaHUueHHbIN TBePbIN pacTBOP, COCTOSIIMM U3 BYX KOMIIOHEHTOB

- XUMHMUeCKOe COeZIMHeHNe BYX KOMIIOHEHTOB

- YHACTBIA MeTasuT (TOMBKO OJTH KOMIIOHEHT).
BpeHbIMY TIPDUMECSIMU B CTaJIH SBISTIOTCS ...

- aJIIOMUHUMN, Me/lb
- Bosbpam, Monnb/ieH
- Maprasell, KpeMHUH

- HUKe€JIb, XpPOM

- cepa, dochop.
KakoMmy Turmy oTIyCcKa COOTBETCTBYIOT C/e[yIOL[ie XapaKTepUCTUKU: TeMIiepaTrypa
Harpesa: 300...500°C; cTpyKTypa: TPOOCTHUT OTITyCKa; CBOKWCTBA: BBICOKAsi TBEPAOCTb,
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BbICOKasl yIIPYroCTh U BBIHOC/MBOCTb; Ha3HauUeHue: Ji71sl YIIPYyTruX 371eMeHTOB (TIPY>KUHBI,
peccopsl).

- BBICOKUM

- HU3KUH

- TIOBBIIIIEHHBIN
- TIOHVKeHHBIHT
- CpeJiHU.

Ne 6 Takoi BUJ| OT>KUTA TTPOBOJSAT C 1[€J/IbI0 YMEHbBIIIEHHUST 0CTAaTOUHBIX HaTPsDKeHUH,
00pa30BaBIIMXCS B METa/IjIe TIPU KOBKe, JIUThe, CBApKE U CITIOCOOHBIX BLI3BATh
KOpOOJIeHHe U pa3pyllleHue JeTanu. [ 7IaBHbIM MPOLeCCOM, ITPOXOASIIUM IIPH JaHHOM
BU/Ie OT)KUTA, SIB/ISIeTCS TOJTHAst WM YaCTUYHasH peJlakcaliysi OCTaTOUHbIX HarlpsKeHUH.
[ cTanbHBIX U3ennii Ha TTPAKTHKe TaKOW OT)KUT TIPOBOZST B TEMITEPAaTYPHOM
nHTepBase 200...700 °C ¢ nocyiefyrommm MeZJIeHHbIM OXJIaXKEHUEM.

- i dy3roHHBIN
- HeroJIHbIHI
- HU3KUH

- TIOJTHBIN

- PEKpUCTa/UTU3aLOHHBIH.
Ne 7 OTH 371eMeHTHI SIB/ISIFOTCS CHTbHBIMH KapOr1000pa3yIouMy 31eMeHTaMH, TTI03TOMY B

CTassx OHU 00pa3yroT KapOHU/bl U JIETUPOBAHHBIN 1[eMeHTHT. TakKe CIoCOOCTBYIOT
M3MeJTbUeHHIO 3epHa, MOBBILIAIOT MPOYHOCTh U YKapPOIPOYHOCTb.

- 30J10TO U cepebpo

- KpeMHUU 1 MapraHer]

- Bosibdppam 1 MonubzieH

- HUKeJIb 1 XpOM

- cepa u docdop.

No 8 Marepuabl, KOTOpbIE ZOOABJISIIOT K Py/ie TPH BBITUIABKE U3 HEE€ METAJIIOB, UTOObI
00/1eTUnTh OT/Ie/IEHUe MeTaJljla OT MyCTOM MOPO/AbI U CHU3UTD €€ TeMIlepaTypy
TUIaB/IEHVS, Ha3bIBAOTCS. . .

- arnoMepar
- Mrarypa
- trochbl

- lIUXTa

- [ITaK.
Ne 9 ITOT MeTasul UMeeT HU3KYIO TUIOTHOCTS (2,7 r/cM3) 1 TemriepaTypy Iiiaeienus 660°C.

B uncrom Buzie mMeeT HeBbICOKYIO TipouHOCTh (0B = 50...100 MIla), ogHako ero
cru1aBbl ynpouHstoTcs Ao B = 500...600 MIla (ypoBeHb HEKOTOPBIX CTasen).

- aJTIOMUHUAN

- MarHui

- Bosib(hpam

- Me[lb
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- TUTaH.
Ne 10 KoMIo3u1IMoHHbIe MaTepHaJsibl 3TOTO TUIMA 00/1aZjal0T HU3KOH MJIOTHOCTBIO, BICOKOM

MeXaHWYeCKOW NMPOYHOCTBIO, BEICOKOM TEPMOCTOMKOCTBIO, BEICOKOM
3/IeKTPONPOBOJAHOCTBIO, BBICOKOH TEM/IONPOBOAHOCTHIO, HU3KKUM CTE, oTinuHOM
BSA3KOCTBIO MPH pa3pylleHUuH U BbICOKOM CTOMKOCTBIO K TPEHHIO/U3HOCY.

-I'KM

- KKM

- MKM

- [IKM

- YYKM.
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