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1 OBHIASL XAPAKTEPUCTHKA PABOYEM TIPOI'PAMMBI
YUYEBHOU JUCHUIIVINHBI
OI1.05 MarepuaJjioBeneHue

1.1 MecTo AUCHUIUIMHBI B CTPYKType OCHOBHOIl 00pa3oBaTeibHOM
NPOrpaMMBblI:

VYuebnas auciuruinna OI1.05S MarepuanoBenenue sBisieTcs 00s13aTeIbHON
4acThIO 001IenpodheCCHOHAIBHOTO ITUKJIa OCHOBHOM 00pa30BaTeIbHON ITPOrpaMMBbI
B cootBeTcTBUU ¢ PI'OC no cnennanbHoctu 13.02.11 Texuuueckas sKCIuTyaTaus
U OOCITY)KUBaHHUE AJICKTPUUSCKOrO M IJISKTPOMEXaHHUECKOro o0opymaoBaHUs (IT0
OTpACIIsIM).

VYuebnas gucummuimHa OILO5S «MarepuanoBeaenue» obOecriednMBaeT
dbopmupoBanrue NpoHECCHOHATBHBIX M OOIIMX KOMIIETCHIIMM II0 BCEM BHJIaM
nearenbHocTd PI'OC no cnenuanbHoct 13.02.11 Texnuyeckas skcryaTauus U
00CITy)KMBaHHUE DJJIEKTPUUECKOTO M JJIEKTPOMEXaHUIECKOro o0opymaoBaHus (110
orpaciisaM). Ocoboe 3HaUeHHEe TUCIMIUIMHA UMEeeT MpU POPMUPOBAHUH U PA3BUTUHU

OKI-OK11, ITIK1.1-11K1.3, TTIK2.1-I1K2.3.

1.2. llenb U UIaHUPYeMBbIe Pe3yJIbTATHI OCBOCHUS IMCUUIIIMHbI:

B paMKax IporpaMmbl y‘lG6H0ﬁ JUCHUITITMHBI O6y‘IaIOIIII/IMI/IC$I OCBaMBArOTCA
YMCHUS U 3HAHUWA

Kon YMmenus 3HaHus
IIK, OK
OK1-0OK11, — OMpeneIITh CBOMCTBA —BHUJIBI MEXaHUYECKOM, XUMHICCKOMN
[IK1.1-TIK1.3, KOHCTPYKIIMOHHBIX U ChIPbEBBIX U TEPMUYECKON 00pabOTKH METaJIIOB
TK2.1-TIK2.3. MaTE€pUAIIOB, TPUMEHSIEMBIX B 1 CILJIaBOB;
MPOU3BOJICTBE, 10 MAPKUPOBKE, —BHUJIbI MPOKJIAIOYHBIX U
BHEIIIHEMY BHU]TY, YIUIOTHUTEIBHBIX MAaTEPUAJIOB;
MMPOUCXOKACHULO, CBOMCTBaM, —3aKOHOMEPHOCTH IIPOIIECCOB
COCTaBY, HA3HAYEHHUIO U CIIOCO0Y | KpHCTAIM3ALUH U
HNPUTOTOBIICHUSI U CTPYKTYpOOOpa30BaHMs METAJIJIOB U
KJIaCCH(UITUPOBATH HX; CILIABOB;
— ONPEACIATL TBEPAOCTD — KJ1accu(UKAIIO, OCHOBHBIE BUJIBI,
MaTepHUaos; MapKHUpPOBKY, 00JaCTh IPUMEHEHUS U
— ONPEACIATE PEKUMBI OTKUTA, BU/IbI 00paOOTKU KOHCTPYKIIMOHHBIX
3aKaJIK1 M OTITyCKa CTaJIH; MaTepuaioB, OCHOBHBIE CBEJCHUS 00
— 0I0MPaTh KOHCTPYKIMOHHBIE WX Ha3HAYSHUM U CBOMCTBAX,
MaTCpuraibl IO UX HA3HAYCHUIO U IPUHIAIILI UX BH60pa IS
YCJIOBHAM 3KCILTyaTalluu, MIPUMEHEHHUS B IPOU3BOJICTBE;
~ [I0A0UPATh CIIOCOOBI M PEXKUMBL —METO/bl U3MEPEHUS NTAPAMETPOB U
00paboOTKKH METAIIIOB (JIATHEM, omnpeesIeHUs CBOMCTB MaTEPUAJIOB;
NaBJICHUEM, CBAPKOii, PE3AHUEM) | —oCcHOBHBIE CBEICHUS O
JUTSI UBTOTOBJIEHUS PA3JTUYHBIX KPUCTAJUTM3AINH U CTPYKTYpE
JeTasen. pacILIaBOB;




—OCHOBHBIC CBEJICHUS O Ha3HAUCHUHU
1 CBOMCTBAxX METAJIJIOB U CILIABOB, O
TEXHOJIOTUH UX TPOU3BOJICTBA;
—OCHOBHBIE CBOMCTBA IIOJINMEPOB U
HX HCIIOIL30BaHUE;

—0COOEHHOCTH CTPOCHHSI METAJIIOB U
CILJIABOB;

— CBOMCTBA CMa30YHBIX B
aOpa3uBHBIX MAaTEPHAIIOB;
—CIIOCOOBI MOTyYSHHUS
KOMITO3UIIMOHHBIX MaTEPUAJIOB;

— CYIIHOCTb TEXHOJOTHYECKUX
MIPOIIECCOB JIUThS, CBAPKH,
00pabOTKH METAJIOB JaBJICHUEM U
pe3aHueM.

1.3 KosimuecTBO 4aCcoB HA 0OCBOECHHE TUCHHUIIIHHBI

OO6mmas Tpy10eMKOCTh JUCITUIIIMHBI COCTaBIIACT 52 akaJIeMUYECKHUX Yaca, B
TOM YHCIIE:

- KOHTAaKTHOH (ayquTOpHOHN) palOoThl: 4 4YacoB, B TOM 4YucCie B ¢dopme
NPaKTHYECKOM MOATOTOBKH: 6 Jaca;

- CaMOCTOSTENNBHON paboThI 0OyUatoterocs: 42 Jaca.



2 CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCHUILIUHBI

2.1 O0bem yueOHOIi JTUCHUIINHBI U BHAbI y4eOHOH pPadoThI

Buj yuedHoii padoThI Oobvem yacos
O0bem o0pa3oBaTe1bHOI NPOrpaMMbl Y4eOHOM JMCIUIIIHHBI 52
B TOM YHCIIE:
TeopeTuieckoe o0yueHue 4
naboparopHbie paboThI (B TOM YHCIIe B (hOpMe MPAKTHICSCKON
MIOJITOTOBKH)
MpaKTHYECKHE 3aHATHS (B TOM 4Hclie B (hopMe MPaKTHUECKON 6 (6)
TTOJTOTOBKH)
KOHTpOJIbHas paboTa
CamocTosTenbHas padoTa ! 42

n(hepeHIMPOBaHHbBIN

IIpomexyTouHas arrecTanus B popme Jnddep Saljlel;

ICamocTosTenbHas paboTa B paMkax 06pa3oBaTeibHON MPOrpaMMBbI INIAHAPYETCs 00pa30BaTeNbHON OpraHu3auei ¢
cootBercTBUM ¢ TpeboBanmsiMu ®I'OC CIIO B mpenenax oObema yueOHOW AWMCIMIUIMHBI B KOJMYECTBE YacoOB,
HEOOXOAMMOM [UISl BBINOJHEHHWA 3aJaHUIl CaMOCTOSITEIbHONH paboThl 00ydalomuxcsi, MPELyCMOTPEHHBIX
TEeMaTHYECKUM IIJIAHOM M COZEp>KaHNeM y4eOHOM ANCIUIUINHBIL.
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2.2 TemaTu4eckuii uiaH u copeprkanue yueoHoii nucunmiunbl OI1.05 MaTtepuanoBenenue

Koapbl
KOMIIeTEeHIHIA,
(popmupoBanuro
HanmenoBanue Copnepxanue yueOHOro marepuaa i GopMbl OPraHM3aANMH AeATEIbHOCTH O0bem KOTOPBIX
pa3/es0B U TeM o0yyaromuxcst B yacax crocoBeTByeT
3JeMEeHT
NPOrpamMmblI
1 2 3 4
Paznen 1 KoHCTPYKIIMOHHBIE MATEPUAJIbI 35
Tema 1.1 Coaep:xxanue y4eOHOro MaTepuaJia 25 OK1-OKl11,
OcHoBBI 1 | Ctpoenue u cBoiicTBa MeTaIoB. DU3NKO-MEXaHUYECKHUE CBOWCTBA METAJIJIOB. 4 [IK1.1-T1K1.3,
MeTaIoBeAeHust | 2 | MeTa/ulMueCKUE CIUTaBhl M IMarpaMMBbl COCTOSIHUSI. 2 [IK2.1-TIK2.3
3 | XKeneso u ero ciiassl. JlernpoBaHHble cTanu. [{BeTHbIE CIJIABBL. 4
IIpakTHYyecKkue 3aHATHSA (B TOM Yucie B popMe NPaKTUUECKOH MOATOTOBKH) 14
1 | IlpakTH4eckoe 3ansATHE 1 2
OmnpeneneHre MEXaHMYECKUX XapaKTePUCTHK
2 | IlpakTHyeckoe 3aHATHE 2 2
CTpyKTYypBbI 5K€1€30YyIJIEPOIUCTHIX CILIABOB
3 | IlpakTnyeckoe 3ansitue 3 5
JlnarpamMmbl COCTOSTHUS
4 | TIpakTnyeckoe 3aHsiTue 4 2
AHanmmu3 CBOWCTB, HA3HAYCHHUS M paciin(poBKa MAPOK YTICPOIUCTHIX CTANICH
5 | IIpakTHyeckoe 3aHATHE 5 5
AHanu3 CBOWCTB, Ha3HAYCHHUS U paciin(poBKa MAPOK YYT'YHOB.
6 | [IpakT4eckoe 3anaTHE 6 2
Ananu3 cBOWCTB, HA3HAYECHHS U paciIn(poBKa MAPOK JISTUPOBAHHBIX CTaJICH.
7 | IpakTHYeckoe 3aHsATHE 7 2
AHanmmu3 CBOWCTB, HA3HAYCHHUS M pacin(poBKa MAPOK IIBETHBIX CIUIABOB
CamocTosiTe1bHBIE PadOTHI 1
1 | CamocrosiTesibHasi padora 1 1

PacmmpoBka Mapok cTajei u 4yryHoB




Tema 1.2 Coaepxanue yueOHOro MmarepuaJia 10 OK1-OKl11,
Croco0n! 1 | Tepmuueckas 1 XMMUKO-TepMUdecKast oopadoTka cranu. Jluteiinoe 2 I1K1.1-I1K1.3,
00padoTkn pou3BoJcTBO. OOpaboTKa METAJNIOB IaBJICHUEM U PE3aHUEM. [1K2.1-11K2.3
MaTepuajioB 2 | UHcTpyMeHTanbHbIe MaTepUabl. DIEKTPOTEXHUYECKHE METOIbl 00pabOTKH. 5
3amuTa METAJUIOB OT KOPPO3HUHU.
IIpakTHYeckue 3aHATHA (B TOM yucie B GopMe MPaKTHUECKOW MOITOTOBKH) 4
1 | TpakTH4YecKkoe 3ansATHE § 2
Bnusiaue pexxnMoB TepMO0OpaOOTKH HA CTPYKTYPY M CBOMCTBA CTaIH
2 | lIpakTnyeckoe 3anaTHE 9
Croco0OsI 1 peKUMBI 00paOOTKH METAIIIIOB (JTUTHEM, JTABICHUEM, CBAPKOH, 2
pe3aHreM) JUIsl U3TOTOBJICHUS! Pa3IMYHbBIX JAeTaJeH.
CamocTtosiTeibHBIEC padOThI 2
1 | CamocrosiTenbHasi padora 2 5
[ToaroToBka AOKJIa10B MO criocobam 00pabOTKU MaTepHalloB.
Pa3znen 2.2/1eKTPOTEeXHHYECKHE MATEPHAJIbI 15
Tema 2.1 Coaep:xxanue y4eOHOro MaTepuaJia 13 OK1-OK11,
Jmanexrpudeckue | 1 | Knaccuduxamnms 31eKTpoTeXHUIECKAX MaTeprasioB. OCHOBHBIC DIIEKTPHUYECKHUE I1K1.1-I1K1.3,
MaTepUHAaJIbI XAapaKTEPUCTUKU IUIIEKTPUKOB. CTpoeHNE U Ha3HaueHHE pe3uHbl. OCHOBHBIE 4 I1K2.1-I1K2.3
CBOWCTBA IUTACTHYECKUX MACC U MOJIMMEPHBIX MaTEPUAIIOB.
2 | TBepabpie HeopraHndeckue AUAINEKTPUKH. CBOCTBAa CMa30YHBIX U aOpa3MBHBIX 5
MaTepHaJIOB.
IIpakTHyeckue 3aHATHA (B TOM Yucie B popMe MPAKTUYECKON MOATOTOBKH) 4
1 | ITpakTH4eckoe 3ansTue 10 2
M3yueHne MeToZ0B ONlpeieIeHUs] NapaMeTPOB AUIIEKTPHUKOB
2 | IpakTHyeckoe 3ansaTHe 11 2
CaolicTBa miacTtMace
JlabopaTopHble padoThl (B TOM uncie B popMe NPaKTUYECKOM MOATOTOBKH) 2
1 | JIaGopaTopHoe 3ansitue 1
W3mepenue 31eKTpUIeCcKOi MPOYHOCTH U YIEIbHBIX COMPOTHBICHHUHA TBEPIBIX 2
JUDJICKTPUKOB
CamocTosiTejibHbIe PadOThI 1
1 | CamocrosiTesibHasi padora 3
[ToaroToBka HOKIa0B 1O TeMe «BUIbI MPOKITaJOYHBIX U YIUIOTHUTEIBHBIX 1
MaTepHaJIOB»
Tema 2.2 Conep:kanue yueOHOro MaTepuaJa 2




KoMno3nnuonunbie

BI/IZ[bI, CIIOCOOBI M3rOTOBJICHUS M 00J1aCTH MMPUMCHCHUA KOMIIO3UITMOHHBIX

OK1-OK11,
MaTepHAaJIbI MaTepHualioB 2 ITK1.1-T1K1.3,
I1K2.1-T1K2.3
OK1-OK11,
JAuddepeHuupoBaHHbIii 3a4eT 2 ITK1.1-T1K1.3,
I1K2.1-T1K2.3
Bcero: 52




3 YCJIOBUA PEAJIM3AIIMU YUYEBHON JUCHUILJIAHBI

3.1 TpeOoBaHMA K MHHHMAJIBHOMY MAaTePHAJIbHO-TEXHHYECKOMY
o0ecrneYeHu 0

Jlis  peanmzanuyd  TpOrpaMMbl  YIEOHOW AUCITUIUIMHBI  JIOJKHBI  OBITh

IPEAYCMOTPEHBI CIEAYIONINE CIIEHHAIbHBIE TOMEIICHUS:

Kabuner «MatepuaioBeieHUE», OCHAIIICHHBIN 000pY/1I0BaHUEM:

— TOCAJI0YHBIE MECTA MO KOJTMYECTBY 00YUaIONTUXCS;

— pabouee MeCTO MpernoaaBaTes;

— KOMIUIEKT Y4eOHO-HArJSIHBIX IMOCOOMH M IIJIaKaTOB IO JUCIUIUIMHE
«MarepuanoBecHHUEY;

— METOJMYECKasi JOKyYMEHTALls;

— pa3gaToOYHbIA MAaTEpHUAII M0 AUCHUIUINHE «MaTepruanoBeIeHUEY;

— CIpaBOYHAS JUTEPATYPA.

3.2 UupopmanuonHoe odecreyeHre peau3aluuu NporpaMmmbl

Jlist peanuzanuu mporpamMmbl  OuOnHoTedHbI (OoHI 0Opa3zoBaTENbHOM
OpraHu3allid JOHKCH UMETh TEeUaTHBIE W/HMIU DJESKTPOHHBIC 00pa3oBaTeIbHBIC U
WHPOPMAITMOHHBIE  PECYPChl, PEKOMEHIyeMbI€  JIJIi  HWCIIOJIb30BAaHUS B
00pa3oBaTEeIHLHOM IPOIIecCce

3.2.1 IleyaTHbIe H3TAHUS

OCHOBHbIE HCTOYHUKMU:

1 Makcwuna E. JI. MarepuanoBenenue: Yuebnoe nocooue / JlaBeinosa U. C.,
Makcuna E. JI. u3n. uza. - M.: ULl PUOP, HULL UHD®PA-M, 2016. - 228 ¢

2CrykanoB B. A. Marepuanoenenue: YueoHoe nocooue/CtykanoB B. A.
-M.: I P®OPYM, HUL] UHD®PA-M, 2015. - 368

3A.JI. ®omenko MarepuanoBenenue: YueOnuk / B.T. batuenkos, I'.I'.
Cedepos, A.JI. ®omenko, I'.I'. Cedepos; Ilog pen. B.T. baruenkosa. - M.: HUL]
NHO®OPA-M, 2014

JlonoJIHUTEIbHbIE UCTOYHUKH:

1 I'ynseB A.Il. Meramnosenenue / A.Il. T'ynseB. M: Mertamnyprus, 1986.-
44c.

2 Jlanbckuit A.M. TexHONMOTrHs KOHCTPYKIIMOHHBIX MatepuayioB/ A.M.
Hanbckuii. -M.:  Beicmias mikona, 1992.-448c.

3 Koneco C.H. MarepuanoBenenre M TEXHOJIOTUS KOHCTPYKIIMOHHBIX
matepuasio/ C.H. Konecos. — M.: Beiciias mkona, 2004.- 103c.

4 Marepuanosenenue: mmnapraika. — M. : PUOP
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3.2.2 DjeKTpOHHBIE U31aHUsA (3JIEKTPOHHBbIE PecypcChl)
1. DnexTpoHHBII pecypce «["'moccapuii. ®opma JOCTYyIIA:

www.glossary.ru
2. DOnexkTpoHHBI pecypc «CTyneHdeckas »>JIEKTpOHHash OMOIMOTeKa

«BEJIA». ®opma goctyma: Www.lib.ua-ru.net
3. Omnektponnsiii  pecypc  «llyGnmunas ~ uHTepHET-OMOIMOTEKA.

Crieranu3aliys: OTeuecTBeHHas nepuoaukay. ®opma goctyma: wWww.public.ru
4. HayuyHo-TexHHWYeCKMH >XypHal «MeTaloBeAeHue M TepMUYecKas

obpabotka meraiuioBy. @opma goctyma: http://mitom.folium.ru

5. Hayuno-texnuueckuil xypHan «llonumepnbie maTepuanb». Popma
nocryma: http://www.polymerbranch.com

6. HudopManroHHBIA CAaNT TPO IUIACTHK U Jpyrue mnojaumepbl. Dopma
noctyma: http://www.koros-plast.ru
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4 KOHTPOJIb U OHLHEHKA PE3YJbBTATOB OCBOEHUA

YYEBHO JUCIHATIINHBI

Pe3yabTaThl 00yueHus

Kpurtepuu ouenkn

MeToabl OLIEHKH

[lepeuenb 3HaHUN, OCBaUBAaEMBIX B
paMKax JUCHHUIIIIUHBI

— BUJIbI MEXaHUYECKOM,
XUMHYECKON U TEPMUUECKON
00pabOTKH METAJIOB U CILJIABOB;
— BHJIbI POKJIAJIOYHBIX U
YILUIOTHUTEIHHBIX MaTEPHAJIOB;
—3aKOHOMEPHOCTH MPOIIECCOB
KpUCTAJLTU3AINN U
CTPYKTYpOOOpa30BaHUS METAJIIOB
U CIUIaBOB;

— KJ1accu(UKAINI0, OCHOBHbBIE
BUJIbI, MAPKUPOBKY, 00J1aCTh
MIPUMEHEHHUSI ¥ BUIBI 00pabOTKH
KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
OCHOBHBIE CBEIEHUA 00 UX
Ha3HA4YCHHHU U CBOMCTBAX,
MIPUHIIMIIBI UX BBIOOpa JIs
MIPUMEHEHHUS B IPOU3BO/ICTBE;
—METO/IbI I3MEPCHHUS MTaPaMETPOB
U OTIpEJICNICHHUs] CBOMCTB
MaTepHAJIOB;

—OCHOBHEBIC CBEJICHHS O
KPUCTAJTU3AIlUU U CTPYKTYpe
pacIuIaBoB;

—OCHOBHBIE CBE/ICHUS O
HAa3HAYCHUH U CBOMCTBAX
METaJJIOB U CILJIAaBOB, O
TEXHOJIOTHH UX TIPOU3BOJICTBA;
—OCHOBHEBIC CBOWCTBA MOJUMEPOB
Y UX UCIOJIb30BaHNUE;
—0COOCHHOCTHU CTPOCHHUS
METaJJIOB | CITJIABOB;

—CBOICTBA CMa304YHBIX U
abpa3uBHBIX MaTEPUAJIOB;
—CIIOCOOBI MOJTyYEHUS
KOMITO3UITMOHHBIX MaTEpUaJOB;
CYIITHOCTh TEXHOJIOTHUECKHUX
MPOIIECCOB JTUThS, CBAPKH,
00pabOTKM METAJIOB JIaBJIEHUEM
U pe3aHHEM.

— 3HAHHUE OCHOBHBIX BHUJIOB
MEXaHUYECKOM,
XUMHUYECKON u
TepMUYECKOH  00paboOTKH
METaJUIOB M CIUIAaBOB,
MPOKIIATOYHBIX u
YIUIOTHUTEIbHBIX
MaTepUasoB;

— MOHHMAaHHE
3aKOHOMEPHOCTHU
MIPOLIECCOB KPUCTAIIU3ALIUU
U CTPYKTypoOOpazoBaHHSA
METaJJIOB U CIUIABOB,
3aIlUTHI OT KOPPO3UH;

— 3HaHHME KiaccU(UKaluy,

OCHOBHBIX BHUJIOB,
MapKUPOBKH, o0ractu
IMPUMCHCHUA nu BUIOB
00paboTku
KOHCTPYKIIMOHHBIX
MaTepHaloB, OCHOBHBIX
CBEJICHHI 00 nX

Ha3HA4YeHWH U CBOMCTBAX,
MIPUHITUTIOB UX BBIOOpA ISt

IPUMEHCHHS Ha
IIPOU3BOJICTRE;

— 3HaHUE OCHOBHBIX
CBOMCTB METaJIJIOB,
CIIJIaBOB, MTOJINMEPOB,
CMa304YHbIX U a0pa3sMBHBIX
MaTepHAJIOB,;

— IIOHMMaHUE  CII0CO0O0B
TOJTy4CHUS
KOMITO3UIIMOHHBIX
MaTepHAJIOB;

— IOHMMAHHE  CYIIHOCTH
TCXHOJIOTNYCCKHUX
IIPOIIECCOB JIUThS, CBapKH,
00paboTKu METaJIOB

JaBJICHUEM U PE3aHUCM

TectupoBanue
ITucemenHble 3a1aHusA

HuddepenHurpoBaHHbII
3a4eT

Ilepeuenp yMeHMii, OCBauBaEMbIX B
paMKax AUCIUIUIMHBI

— ONpPEAENSITh CBOMCTBA
KOHCTPYKIMOHHBIX U CBIPbEBBIX

— TIPaMOTHOE OIpEACIICHUE
CBOMCTB M Kiaccuukau
KOHCTPYKLMOHHBIX u
CBIPHEBBIX MaTepHaoB,

Ilenqaroruueckoe
HaOmoneHue (pabota Ha
MPAKTUICCKHUX 3aHITHSX )
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MaTepHaJIOB, IPUMEHSIEMBIX B
MIPOU3BOJICTBE, 110 MAPKUPOBKE,
BHEIITHEMY BU]TY,
MIPOUCXOKACHUIO, CBOMHCTBAM,
COCTaBy, HA3HAYCHHIO U
Croco0y MPUTOTOBJICHUS U
KJ1accu(UUUpPOBaTh UX;

— OTpeAEIATh TBEPAOCTh
MaTepHaJIOB;

— ONpeACIATh PEKUMBI OTXKUTA,
3aKaJIK{ ¥ OTITYCKa CTaJIH;

- M0I0MPaTh KOHCTPYKIIMOHHBIE
MaTepHaIIbl 10 X HA3HAYCHUIO
Y YCTIOBHSIM JKCILTyaTalllu;

- 1oA0UpaTh COCOOBI U PEKUMBI
00paboOTKK METAITIOB (JTUTHEM,
JaBJICHUEM, CBapKOM, pPe3aHUEM)
JUTSL U3TOTOBJICHUS Pa3InIHBIX
JeTaJIEN.

IPUMEHSIEMBIX B
MIPOU3BOJICTBE;
OmpeneseHne  TBEPAOCTH
MaTepHaoB;

— moaoop
KOHCTPYKIIMOHHBIX
MaTepraoB o 1754
HA3HAUYEHUIO W YCIOBHSAM
IKCILTyaTal1H;

— moabop  CHocoOOB U
pPEXKUMOB 00paboTKH
METaJUIOB (JtuThHEM,
JTaBJICHUEM, CBapKoii,
pe3aHuem) TUTST

W3TOTOBJICHUS  PAa3JIMYHBIX
JIeTalel;

— OMNpEIEIICHUE  CBOWCTB
CMa304YHBIX MATEPUATIOB

Onenka pe3yabTaToB
BBIINTOJTHCHUA

MPAKTUYCCKUX 3aHATHI

Beinosinenue
CaMOCTOSTEIIbHOW PabOTHI

IlonrotoBka u
TPYIIIOBBIX

3aIuTa
3aJIaHUN
MPOEKTHOTO XapakTepa
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