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1 QEI[[AH XAPAKTEPUCTUKA PABOYEHW TIPOIPAMMBI
YYEBHOU JUCIHUITJIMHBI
OI1.05 MarepuaJjioBeieHue

1.1 MecTo QUCUMILIMHBI B CTPYKType OCHOBHOI 00pa3oBaTe/ibHOM
NpOrpaMMBbl:

VYuebnasa aucuurmnunaa OI1.05 MarepuanoBeeHue siBAsieTCsl 00513aTeIbHOM
4acThio 001IenpodeccnoHaIbHOTO IMKIJIa OCHOBHOM 00pa30BaTeIbHON MPOTpaMMbl
B cootrBeTcTBUU ¢ PI'OC no cneumanbHocty 13.02.11 Texnuyeckas skcruryaTanus
U 00CITY)KHMBaHUE DJECKTPUUECKOTO U BJIEKTPOMEXaHUUECKOTO 000pyaoBaHuUs (IO
OTpaCIIsAM).

VYuebnas pucnmmummHa OIL0O5S  «MatepuanoBenaenue» obecriednBaeT
dbopmupoBaHue NPOPECCHOHATBLHBIX M OOIIMX KOMIIETCHIIMH 110 BCEM BHIaM
nestenpHocT @I'OC no cnenupanbHocTd 13.02.11 TexHuyeckas sKcIIyaTanus U
00CITy’)KMBaHHE JJICKTPUUYECKOTO U SJIEKTPOMEXaHHMYECKOro 000pyaoBaHHs (110

otpacisim). Ocoboe 3HaUeHUE AUCIUILIMHA UMEET MPU (OPMHUPOBAHUU U PA3BUTHUH
OK1-OK11, TIK1.1-I1K1.3, TIK2.1-T1K2.3.

1.2. He.]'ll) U INIAHUPYEMBIE PE3YJIbTAThbI OCBOCHUA NUCIHUIIJINHBI:

B pamkax mporpammbl y4eOHOU JUCITUTUTMHBI 00YYArOITUMUCS OCBAUBAIOTCS
YMEHUS U 3HAHUS

Kon YMmenns 3HaHUA
ITIK, OK
OK1-OK11, — ONPEACIISITH CBOMCTBA —BHJIbl MEXaHUUECKOMN, XUMHICCKON
[K1.1-1IK 1.3, KOHCTPYKIHUOHHBIX U ChIPbEBBIX U TepMUYeCKoil 00pabOTKH METAIIJIOB
K2.1-TIK2.3. MaTepuaioB, MPUMEHSIEMBIX B U CILIaBOB;
MIPOU3BOJICTBE, IO MAPKUPOBKE, —BH/Ibl IPOKJIAJIOYHBIX U
BHEIIIHEMY BHU]Y, YIUIOTHUTEIBHBIX MATEPUAJIOB;
HPOHUCXOXK/ICHHUIO, CBOWMCTBAM, —3aKOHOMEPHOCTH MPOLECCOB
COCTaBy, HA3HAYCHUIO U CHOCO6y KpUCTaJIJIM3alluu 1
MPUTOTOBIICHHS U CTPYKTYpOOOpa30BaHMs METAJIIOB U
KJIacCU(UIUPOBATH UX; CILIABOB;
— OIpCAC/sITh TBEPAOCTH — KJ1acCU(pUKAINIO, OCHOBHBIC BU/IBI,
MaTepHuasos; MapKUPOBKY, 00J1acTh MPUMEHEHUS U
~ ONPEACHIATD PEKUMBI OTXKUTA, BUJIbI 00paOOTKU KOHCTPYKIIMOHHBIX
3aKaJIKU U OTITYCKa CTaJIH; MaTepHuaaoB, OCHOBHBIE CBEICHUS 00
~ OAOMPATh KOHCTPYKIIMOHHbIE VX HA3HAYEHUU U CBOMCTBAX,
MatepHalbl 10 X HA3HAYCHHIO ¥ | MpUHIUILI UX BRIOOpA s
YCIIOBUAM DKCILTyaTalluU; IIPUMEHEHUS B IIPOU3BOJICTBE;
~ II0I0NPATH CIIOCOOBI M PEKUMBL —METO/bI U3MEPEHUS NTaPaMETPOB U
00pabOTKM METAJLIOB (JIMTHEM, ONpeeIICHUs CBOMCTB MaTePHUAJIOB;
JIABJICHUEM, CBAPKOM, PE3AHUEM) | —ocHOBHBIE CBECHUS O
JUTSL U3TOTOBJICHUS PA3IMYHBIX KPHCTAIUTN3ALMH U CTPYKTYpE
JieTajei. PacIIaBOB;




— OCHOBHBIC CBE/ICHUS O HA3HAUCHUU
¥ CBOMCTBAaX METAJUIOB U CIIJIABOB, O
TCXHOJIOTHUH UX MTPOU3BOACTBA,

— OCHOBHBIE CBOMCTBA MOJIMMEPOB U
UX UCIIOJIb30BAHKE;

— 0COOCHHOCTH CTPOCHUS METAJIIOB U
CILJIABOB;

— CBOMCTBa CMa304YHBIX U
aOpa3uBHBIX MAaTEPUAJIOB,;

= CII0COOBI OTY4EHHS
KOMITO3MIIMOHHBIX MaTepHaJIOB;

— CYIIHOCTh TE€XHOJIOTUYECKUX
IPOLIECCOB JINThS, CBAPKH,
00pabOTKH METaJIOB JIaBJICHUEM U
pe3aHueM.

1.3 KosimuecTBO 4acOB HA OCBOCHHE TUCHUILINHBI

OO611ast Tpy10€MKOCTb TUCIUIIIUHBI COCTABISET 92 aKaIeMUUECKUX Yaca, B
TOM YHCJIE:

- KOHTaKTHOH (aymautopHOM) paboThl: 4 4HacoB, B TOM uucie B dopme
MIPaKTUYECKON TTOATOTOBKH: 6 Jaca;

- CaMOCTOSTEIPHON PaboThl 0OyUatromerocs: 42 Jaca.



2 CTPYKTYPA U COAEP)KAHUE YYEFHOU JUCIUTLIIVMHBI

2.1 O0bem yueOHOH TUCHHMILIMHBI U BUAbI Y4e0HO0Il padoThl

Bun yueOHo# padoThI Oovem uacos
O0bem o0pa3oBaTeIbHOI NPOrpaMMbl Y4eOHOM JMCIHUIITHHBI 52
B TOM YHCIIE:
TEOpETHYECKOe 00yUeHne 4
nabopaTopHbie paboThI (B TOM YHCIIEe B (popMe TPaKTUUECKOU
MOATOTOBKH)
MPAKTUYECKHE 3aHATUS (B TOM 4Hclie B GopMe MPaKTHUECKOH 6 (6)
MOATOTOBKH)
KOHTpOJIbHAs paboTa
CamocrosrenbHas padora ! 42

nphepeHIpOBaHHbBIN

IIpome:xxyTounas arrectanusi B (popme Mubdep 33111161;

!CamocTosTenspHas paboTa B paMKax 00pa3oBaTeIbHOM IIPOrpaMMbl IIIAHAPYETC 00pa30BaTeIbHOM OpraHu3ameii ¢
cootBercTBUU ¢ TpeboBanusiMu PI'OC CIIO B mpemenax oObema ydeOHOW MUCIUIUIMHBI B KOJUYECTBE YacCOB,
HEOOXOAMMOM JJisl BBIIOJNHEHUS 3aJaHUil CaMOCTOSTEIbHOW pPa0OTHl OOYYAOIIUXCS, IMPEIYCMOTPEHHBIX
TEMaTHYECKHUM ILJIAHOM M COICPIKAHUEM yUeOHOM AMCIMIUINHBI.
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2.2 TemaTu4ecKHUil IIaH U cojepxkanune yueonoii gucuunauabl OI1.05 MarepuajioBenenue

Koasbl
KOMIIeTeHIIUIA,
(popmupoBanuio
HaumenoBanue Conep:xkanue y4eOHOro MaTepuasa u GopMbl OPraHU3aANUM AeATeIbHOCTH Oo0bem
pa3/iesioB U TeM 00y4arIMXCcs B yacax KOTOpLIX
crnocod0cTByeT
3J1eMeHT
NPOrpamMMmbl
1 2 3 4
Pa3nes 1 KoHcTpyKIIMOHHBIE MATEPHAJIbI 35
Tema 1.1 Coaep:xxanue yue0HOro MaTepHuaJia 25 OK1-OKl11,
OcHOBBI 1 | Crpoenue u cBoricTBa MeTayuioB. OU3UKO-MEXaHUYECKHE CBONCTBA METAJIIOB. 4 IIK1.1-11K1.3,
MeTaJllIoBeJeHUs1 | 2 | MeralulnuecKue CIUIaBbl M JUArpaMMbl COCTOSTHHS. 2 [IK2.1-11K2.3
3 | XKene3o u ero cruraBbl. JlermpoBanHbie cTany. [|BeTHBIC CIUIABHI. 4
IIpakTuyeckue 3anATHsA (B TOM yKclie B hopMe MPAKTHIECKON MOJTOTOBKH) 14
1 | TpakTH4eckoe 3ansTHe 1 2
Omnpenenenre MEXaHMUECKUX XapaKTEePUCTUK
2 | IpakTH4eckoe 3aHATHE 2 2
CTpYKTYpBI KeJ1€30yTIIEPOINUCTHIX CILIABOB
3 | IIpakTnyeckoe 3ansiTue 3 2
JlrnarpaMmbl COCTOSIHUS
4 | IlpakTuyeckoe 3ansiTue 4 2
AHanu3 CBOMCTB, HA3HAYEHMsI U paciin(poBKa MapOK YIIIEPOJIUCTHIX CTaJIeH
5 | IIpakTnyeckoe 3ansiTue 5 2
AHanu3 CBOMCTB, HA3HAYEHMsI U paclii(poBKa MapOK YYT'YHOB.
6 | [IpakTnyeckoe 3ansTHE 6 2
AHanu3 CBOMCTB, HA3HAYEHMs U pacilii(poBKa MapOK JIETHPOBAHHBIX CTaJIEH.
7 | lIpakTH4eckoe 3ansTHE 7 2

AHanu3 CBOMCTB, HA3HAYEHMs U paciii(poBKa MapOK [[BETHBIX CIJIABOB
CamocrosiTeibHbIE PA0OTHI 1
1 | CamocrosiTtesnbHasi padora 1

PacmudpoBka Mmapok crajneit u 9yryHOB




Tema 1.2 Conep:kanue y4eOHOTro MaTepuaJa 10 OK1-OKl11,
Cnioco0bI 1 | Tepmuyeckas u XUMUKO-TepMUYecKas 00padoTka cranu. Jlurelinoe 2 [IK1.1-11K1.3,
o0paboTkmn pon3BoIcTBO. OOpabOTKa METAIIIOB JaBJICHUEM U PE3aHUECM. [IK2.1-11K2.3
MaTepUuajIoB 2 | HCTpyMEHTaIbHbIE MaTepUalIbl. DJIEKTPOTEXHUYECKHE METOABI 00pabOTKH. 5
3anuTa METauIoB OT KOPPO3HUHU.
IIpakTHyeckue 3aHATHA (B TOM Yucliie B YOpMe MPAKTUYECKON MOATOTOBKH) 4
1 | IlpakTHYeckoe 3ansiTue 8 5
Brnusinue pexxumMoB TepMo0OpaObOTKH HA CTPYKTYPY U CBOMCTBA CTaIH
2 | IpakTnyeckoe 3aHsaTHE 9
CriocoOsI 1 peKUMBI 00paOOTKH METAIUIOB (JTUTHEM, JaBICHUEM, CBAPKO, 2
pe3aHueM) JUIsl U3TOTOBIICHUS PA3JIMYHBIX JIETaJICH.
CamocrosiTe/ibHbIe Pa00ThI 2
1 | CamocrosiTennbHast padora 2 5
IToaroroBka nokiagoB no cnocobam o0pabOTKH MaTepUAIOB.
Pa3nes 2.2yieKTpoTeXHMYeCKHEe MaTePHAJIbI 15
Tema 2.1 Coaep:xanue y4eOHOIro MaTepHuaJia 13 OK1-OKl11,
Jmanexkrpuyeckue | 1 | Knaccudukanms >neKTpoTeXHHUECKUX MaTepraioB. OCHOBHBIE SJICKTPUIECKHE [IK1.1-11K1.3,
MaTepHuaJIbl XapaKTEPUCTUKU JUAIEKTPUKOB. CTpoeHUE U Ha3HAUeHUE pe3uHbl. OCHOBHbIE 4 [IK2.1-11K2.3
CBOMCTBA MJIACTUYECKUX MACC U MOJMMEPHBIX MaTEpUaJIOB.
2 | TBepable HeopraHuueckue AuIeKTpUKH. CBOMCTBAa CMa30YHBIX U a0pa3uBHBIX 5
MaTEepUaJIoB.
IIpakTnyeckue 3aHATHA (B TOM yucie B (hOpMe MPAKTUUECKONW OJITOTOBKH) 4
1 | HpakTuyeckoe 3ansitne 10 5
W3ydyeHne MeTo10B onpeiesieHUs] NapaMeTPOB AUIIEKTPUKOB
2 | IpakTnyeckoe 3ansaTue 11 5
CBolicTBa 1macTmacc
JlaGopaTopHsble padoThl (B TOM yncie B (opMe NPaKTHUECKOH MOJITOTOBKH) 2
1 | JIa6opaTtopHoe 3ansiTue 1
W3mepenue 371eKTpuiecKoil MPOYHOCTH U YAETIbHBIX CONPOTUBIEHUI TBEPIBIX 2
JIDJIEKTPUKOB
CamocrosiTe/ibHBIC pa00ThI 1
1 | CamocrosiTennbHast padora 3
[ToxroToBka OKJIa/10B 1O TeMe «Bupl IPOKIAOYHBIX U YIUIOTHUTEIIBHBIX 1
MaTepUaIOB»
Tema 2.2 Conep:xaHue yueOHOro MaTepuaJa 2




KoMno3unuoHHbIe

BI/II[BI, CITOCOOBI M3rOTOBJIEHUS U 00JIaCTH IMPUMCEHCHUA KOMITO3UITHOHHBIX

OK1-OKl11,
MaTepHaJIbI MaTepuasioB 2 [IK1.1-11K1.3,
IT1K2.1-11K2.3
OK1-OKl11,
JAu¢pepeHunpoBaHHbIN 3a4eT 2 [1K1.1-11K1.3,
I1K2.1-11K2.3
Bcero: 52




3 YCJOBUS PEAJIM3AIIMA YYEBHOM JUCIUITIJINHBI

3.1 TpeOoBanusi K MHHHMAJIBHOMY MATEPHAJIbLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

JUist  peanuzauuu MporpaMMbl  Y4eOHOW JAUCIUIUIMHBL JIOJKHBI  OBITh

MPEAYCMOTPEHBI CIEAYIONIUE CIICIIUATbHbBIEC TTOMEIICHUS:

Kabuner «MatepuamoBeieHIE», OCHAIIICHHBIA 000PYI0BaHUEM:

— TOCaJ0YHBIC MECTA IO KOJUYECTBY 00YUaAIOIIUXCS;

— pabodee MeCTO TperoaaBaTes;

— KOMIUIEKT Yy4e€OHO-HATJSHBIX IMOCOOMM U IIJIaKaTOB MO JIUCUUILIAHE
«MarepuanoBeeHUEY;

— METOAMYECKas JOKYMEHTAIlS;

— pa3aaTOYHBIM MaTepHal Mo JUCUUILIMHE «MaTtepuaioBeICHUE;

— CIpaBOYHAas JIUTEpaTypa.

3.2 UudopMmannoHHOe 00ecredeHHE PeaTu3anuy MporpaMmbl

Jlns peanuzauuu mporpamMMbl  OMOIMOTEUHBIM (DOHI 00pa3zoBaTebHON
OpraHu3alMy JOJIKEH UMETh NMeYaTHbIE W/WIHM AJIEKTPOHHBIE 00pa30BaTElIbHBIC U
WHQOpMAIIMOHHBIE  PECYpChl, PEKOMEHAYeMbl€ ISl  HCIOJb30BaHUA B
o0pa3oBaTeIbHOM MPOLECCE

3.2.1 IleyaTHbIe U3TAHUA

OCHOBHBIEC HCTOYHHUKH:

1 Makcuna E. JI. Marepuanosenenune: Yuebnoe nocooue / JlaBeinosa U. C.,
Makcuna E. JI. uzn. uza. - M.: UL PUOP, HULL MH®PA-M, 2016. - 228 ¢

2CrykanoB B. A. MarepuanoBenenue: YueOHoe nocooune/Crykanos B. A.
-M.: U]l ®OPYM, HUIL] UHD®PA-M, 2015. - 368

3A.JI. ®omenko Marepuanosenenne: YueOnuk / B.T. batuenkos, I'.I.
Cedepon, A.JI. ®omenko, I'.I'. Cedepos; [lon pen. B.T. batuenkona. - M.: HUIL
NHOPA-M, 2014

JlonoTHUTEIbHbIE HCTOYHUKH:

1 T'ynseB A.Il. Meramnoeaenue / A.IL. I'ynseB. M: Metamnyprus, 1986.-
44c.

2 Hansckuii A.M. TexHONOTHS KOHCTPYKIIMOHHBIX Marepuanon/ A.M.
Hanbckuii. -M.:  Beplicmias mikoia, 1992.-448c.

3 Konecos C.H. MarepuanoBeneHre M TEXHOJOTHUS KOHCTPYKLIMOHHBIX
matepuanio/ C.H. Komnecos. — M.: Beicmas mikoina, 2004.- 103c.

4 MarepuanoBeaeHue: mmnapraika. — M. : PUOP
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3.2.2 DJIeKTPOHHBbIE U31aHUA (3JIEKTPOHHBbIE PeCypChl)
1. DnexkTpoHHBIN pecypce «l'moccapuiny. dopma JIOCTYTIA:

www.glossary.ru

2. OnekTtpoHHBIH pecypc «CTyneHuUeckass SJEKTpOHHas OuOInoTeKa
«BEJIA». ®opMma goctyma: Www.lib.ua-ru.net

3. DOmnektponnbiii  pecypc  «lIlyOnmunas ~ uHTepHET-OMOIMOTEKA.
Crieranu3anysi: OTe4ecTBeHHas nepuoukay. ®opma gocryna: www.public.ru

4. Hay4yHO-TeXHMYECKHI >KypHan «MeTamioBeJeHue W TepMHYEcKas

ob0paboTka MeTamioB». @opma gocrtyma: http://mitom.folium.ru

5. Hayuno-texnuueckuii xypHan «llomumepHbie Matepuanb». dopma
nocryna: http://www.polymerbranch.com

6. HMHpopMalMOHHBIN CaliT MpO TJIACTHK M Jpyrue nojaumepsl. Gopma
nocryma: http://www.koros-plast.ru
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4 KOHTPOJIb M OHIEHKA PE3YJIbTATOB OCBOEHUSI
YYEBHOU JUCIHIUITJIMHbI

Pe3yabTaThl 00yuenus

Kpurepun onenku

MeTtoabl OLIEeHKH

IlepeueHnp 3HaHM, OCBaMBa€MbIX B

— 3HaHHUC OCHOBHBIX BHI0B

TectupoBanue

paMKax TUCHHUILINHBI

— OMpeNeATh CBOMCTBA
KOHCprKI_II/IOHHLIX nu CBIpBGBI:IX

CBOWCTB W KJaccHu(HKaIun
KOHCTPYKLIHOHHBIX u
CBIPBEBBIX MaTepHaJIOB,

paMKax JUCLHILUIMHEI MEXaHHYECKO,
. XUMHYECKON u | IluceMeHHbIe 3a1aHUs
—BUJIbI MEXaHUYECKOI, .
. . TEPMUYECKOH  00paboTKH
XUMHAYECKON M TEPMUIECKON .
METAUIOB ¥ CIuIaBoB, | AuddepeHnnpoBanHbii
00pabOTKH METAIIJIOB U CIUIABOB;
MPOKJIaJOYHBIX U | 3a4eT
—BHJIbI IPOKJIAJIOYHBIX U
YITIOTHUTEIBHBIX
YIJIOTHUTEIBHBIX MaTEpPHAJIOB; ;
MaTepHaJoB;
—3aKOHOMEPHOCTH TPOIIECCOB
— TIOHUMAaHHE
KPUCTAJUIU3AIUH U
3aKOHOMEPHOCTHU
CTPYKTYpOOOpa30BaHMs METAILIIOB
MPOIIECCOB KPUCTAILTU3AIHH
U CILJIABOB;
U CTPYKTypoOOpa3oBaHHS
—KJ1accu()UKALUIO, OCHOBHBIC
METaJUIOB ¥ CIUIABOB,
BUJIbl, MAPKUPOBKY, 00JIACTh .
3alUThI OT KOPPO3HH;
IIPUMEHEHHUSI U BUJIbI 00paboTKH
— 3HaHHWE KJiaccu(uKaluy,
KOHCTPYKIIMOHHBIX MaTepPHAJIOB,
OCHOBHBIX BUJIOB,
OCHOBHBIE CBEJICHUSI 00 MX
. MapKHPOBKH, o0acTu
HA3HAYCHUH U CBOWCTBAX,
OPUMCHEHHSI M BHJOB
NPUHIIMAIBL KX BBIOOpA ISt
00paboTKu
MIPUMEHEHHS B IPOM3BO/JICTBE;
KOHCTPYKIIMOHHBIX
—METOIbl U3MEPEHHUSI TapaMeTPOB
o MaTepHasoB, OCHOBHBIX
U OIIpEeJeNIEHUs CBOIMCTB .
CBEJICHUU 00 ux
MaTepHaloB; .
Ha3HAYCHUH W CBOMCTBAX,
—OCHOBHBIE CBEJICHHS O
A MIPUHITMIIOB UX BBIOOpA ISt
KPUCTAJUTU3AIIH U CTPYKTYpe
P 1 PYKTYP NPUMEHEHHS Ha
pacIuIaBoB; .
MIPOM3BOJICTBE;
—OCHOBHBIE CBEJICHHS O
. — 3HaHHe OCHOBHBIX
Ha3HAYEHUH U CBOWCTBAX .
CBOWCTB METaJJIOB,
METaJJIOB M CILUIABOB, O
CILIaBOB, MIOJTIMEPOB,
TEXHOJIOTUH UX MPOU3BOJICTBA;
. CMa304HBIX W aOpa3uBHBIX
—OCHOBHBIE CBOMCTBA MTOJUMEPOB
p MaTepHaoB;
Y MX MCIIOJIb30BaHHE;
— TOHMMaHHE  CIIOCOOOB
—0COOEHHOCTH CTPOEHUS
MOJTyYCHUS
METAJUIOB H CILUIABOB;
. KOMITO3UITUOHHBIX
—CBOICTBa CMa304HbIX U
MaTepHaoB;
abpa3uBHBIX MaTEPHAJIOB;
— TOHMMaHHWE  CYIIHOCTHU
—CcrocoObl MOTyYeHUS
TEXHOJIOTUYECKUX
KOMITO3MIIMOHHBIX MaTE€PUAJIOB;
MPOIIECCOB JIUThS, CBapKH,
CYIIHOCTH T€XHOJIOTHIECKUX
00paboTku METaJIJIOB
MIPOIIECCOB JIUThSI, CBAPKH,
JTABIICHUEM U pe3aHUueM
00pabOTKH METAIOB JaBJICHUEM
Y pe3aHueM.
[Tepeyensr yMeHuU, OCBAaUBAEMBIX B — TPaMOTHOE ONpEIeICHHE Ilengarornueckoe

Habmonenue (pabora Ha
MPAKTUICCKHUX 3aHATHUSAX )
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MaTepuasoB, IPUMEHSIEMbIX B
MIPOU3BO/JICTBE, 10 MAPKUPOBKE,
BHEIIHEMY BU]TY,
MIPOUCXO0XKICHUIO, CBOICTBAM,
COCTaBY, HaA3HAUYEHUIO U
crocoOy MPUTrOTOBJICHUS U
KJIacCU(pUIIUPOBATH UX;

— ONPEIENIATh TBEPAOCTh
MaTepuasos;

— ONPEIENIATh PEKUMBI OTKHTA,
3aKaJIKi U OTITYCKa CTaJlu;

- moaAOUpaTh KOHCTPYKIIMOHHBIC
MaTepuaibl 0 UX Ha3HAUYCHUIO
Y YCJIOBHSIM JKCILTyaTallNu;

- IoI0MpaTh COCOOBI U PEKUMBI
00paboTKN METAIIIOB (JIUTHEM,
JaBJICHUEM, CBAPKOM, pe3aHUEM)
JUTSL I3TOTOBIICHUS Pa3ITUIHBIX
JieTanei.

MIPUMEHSIEMBIX B
MIPOU3BO/ICTBE;
OnpejicicHue  TBEPAOCTH
MaTepUasoB;

— moaoop
KOHCTPYKIITMOHHBIX
MaTepUasoB o ux
HA3HAYCHUIO M  YCJIOBHIM
IKCILTyaTaIl1H;

— mogbop  CcmocoboB U
PEKIMOB 00paboTKn
METAJIIOB (muThEM,
JIABJICHHEM, CBapKOW,
pe3aHuem) TUTSt

W3TOTOBJICHHUS  Pa3IMYHBIX
JIeTanem;

— ONpPEACIICHHE  CBOMCTB
CMa304YHBIX MaTEepUaJIOB

Onenka pE3yJIbTaTOB
BBITIOJIHEHHUS

MPAKTUYECKUX 3aHATUI

Beinonuenue
CaMOCTOSITENIbHOM pa0OThI

IlogroroBka u 3aiiura

IPYIIIOBBIX 3alaHAMN

IIPOEKTHOI'O XapaKkTepa
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