[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
®K1O: Kopotkos Cepreit JleoHnaosuy

IIpunoxenune
LomkHocts: upextop UTXKT - dunuan MpuslYTC
[lata nognvcanms: 18.04.2025 11:04:26 k [TIICC3 ~OIIOIT no crienmanbHOCTH
YHUKabHbIA NPOTPaMMHBIiA KITH0Y: 25.02.08 DkcrutyaTaius OECUIOTHBIX aBUAIMOHHBIX CUCTEM

705b520be7¢208010fd7fb4dfc76dbd29d240bbe

PABOYAS TIPOTPAMMA YYEBHOU JUCHUILJIAHBI

OI1.10 MaTepuaJjioBeieHue
JJISl CIIEHAJIBHOCTH
25.02.08 Dkcmuryaranust OSCIUIOTHBIX aBUAITMOHHBIX CHCTEM

basoeas noocomosxa

cpedHe20 nPogheccuoHabHO20 06PA308aHUS



COJEP)KAHUE

. OBIIASI XAPAKTEPUCTHKA PABOYE TIPOTPAMMBI
YYEBHOM JUCLUUIIAHBI

. CTPYKTYPA U COJAEP)KAHUE YYEBHOI1
TACIATITAHBI

. YCJOBUS PEAJIM3AIIUY YYEBHOM JUCIUILIUHBI

. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOMU JJUCHUTLJIUHBI

. HEPEYEHDB UCITOJIB3YEMbBIX METOJ1OB OBYYEHMU S



1. OBIIIASI XAPAKTEPUCTUKA PABOUYEM ITPOT'PAMMbI YYEBHOHN
JUCIIUIIVIMHBI
«OI1.10 MaTtepuaJjioBeieHre»

1.1. MecTO TUCUMIVIMHBI B CTPYKTYpPe OCHOBHO 00pa30BaTe/ibHOM MPOrpaMMbI:

VYuebnas mucuuiuinHa «OIL10 MarepuanoBenenue» sBIseTCs 00S3aTENBHOW YacThIO
obmemnpodeccuonanbroro mukiaa B coorBerctBuu ¢ ®I'OC CIIO mo cnemumansHocTH 25.02.08
OkcIutyaTanusi 0eCIMIOTHBIX aBUALIMOHHBIX CUCTEM.

Oco0oe 3HaueHne AUCUUILIMHA UMeeT npu popmupoBanuu u pa3sutuu OK 01.

1.2. lleab ¥ n1aHUpyeMble Pe3yJbTaThl 0CBOCHHUS JUCHMILIUHBI:
B pamkax mporpamMmbl yuyeOHOH AMCHUIUIMHBI OOYYalOUIUMMCS OCBAaUBAIOTCS yMEHUS

Y 3HaHUS
Kon YMenus 3HaHus
I1K, OK

IIK 1.5 pacro3HaBaTh U KJacCu()UIUPOBATh | OCHOBHBIC BUIBI KOHCTPYKIIMOHHBIX U
KOHCTPYKUIHMOHHBIE U CHIPHEBBIC CBIPBEBBIX, METAJUTMUECKUX U
MaTtepuabl 10 BHEITHEMY BUY, HEMETAJJINYECKUX MaTepUaoB;
MIPOUCXOXKICHUIO, CBONCTBAM;
10JI0MpaTh MaTEpUabI 110 UX KJaccu ()UKo, CBOHCTBA, MAPKUPOBKY H
HA3HAYCHUIO U YCIOBUSAM 00J1acTh MPUMEHEHHSI KOHCTPYKIIMOHHBIX
AKCIUTYaTalH JIJIs1 BBITTOJIHEHUS MaTepHUaJIOB, IPUHIIMITEI KX BBIOOpA JIs
paboT; MIPUMEHEHHUs B TPOU3BO/ICTBE;

IIK 2.5 BbIOMpaTh U paciin(poBbIBATH OCHOBHBIE CBEJICHHsI O HA3HAYCHHUH U
MapKu KOHCTPYKITMOHHBIX CBOMCTBAaX METAJJIOB U CIIaBOB, O
MaTepuasos; TEXHOJIOTUH UX IPOU3BOJCTBA,
OIpPEAEIIATh TBEPLOCTh METAJIIOB; O0COOCHHOCTH CTapEHHsI METAJIOB U UX

CIUIaBOB, 3aKOHOMEPHOCTH MPOLIECCOB
KPUCTAIIM3AIMU U CTPYKTYPOOOpa30BaHUs;

IIK 3.5 OIPEJIEIISITh PEKUMBI OTKHTA, BHJIBI 00PaOOTKH METAJIOB U CIUIABOB;
3aKaJIKU M OTIYCKa CTaJH;

MoJIOMPAaTh CIOCOOBI U PEKUMBI CYILTHOCTh TEXHOJIOTUYECKUX MPOIIECCOB
00paboTKH METAIIIOB (JIUThEM, JUTHS, CBAPKH, 00PaOOTKU METAIIOB
JaBJICHUEM, CBAPKOM, pe3aHHeM U JIABJICHUEM U PEe3aHUEM;

JIp.) JUTsl U3TOTOBJICHUS Pa3TUYHBIX

neTajien

OK 01 pacno3HaBaTh H KJIaCCU(UIIUPOBATH | OCHOBBI TEPMOOOPAOOTKH METAILIOB;
KOHCTPYKIHUOHHBIE U CHIPHEBBIC
MaTepuabl 10 BHEITHEMY BUY,

MIPOUCXOXKICHUIO, CBONCTBAM;

noA0UpaTh MaTEpHAIIBI IO UX BHUJIbI U3HOCA JIETAJICH U Y3JI0B;

HA3HAYCHUIO U YCIOBUSAM

AKCIUTYaTal|H JIJIs1 BBITTOJIHEHUS

pabor;
0COOEHHOCTH CTPOECHUSI, HA3HAUCHUS U
CBOMCTBA Pa3NUYHBIX TPYII
HEMETAJIIMYECKUX MaTepUaoB;
CBOMCTBAa CMa30YHbBIX U aOpa3UBHBIX
MaTepUasos;
KIACCU(PUKALIUIO U CIOCOOBI TMOTYYCHHS
KOMITO3UIIMOHHBIX MaTepUajoB.




2. CTPYKTYPA U COAEPKAHUE YYEFHOU JUCIHUATIIAHBI
2.1. O06beM yueOHOI JMCHUIIJIMHBI M BUABI Y4e0HOi padoThI

Buj yue6Hoii padoThl O0bem B yacax

O0bem o0pa3oBaTe/IbHOI POrpaMMbl Y4eOHO M CIHUIIIHHbI 36

B T.4. B JopMe NPaAKTHYECKOH MOAT0TOBKH 18

BT. Y..

TEOpETHUECKOE 00yUeHre 18

CamocrositenpHas padbora 0

IIpomexyTouHas aTTecTausA ,/E[H(I)(bep CHIPOBATHYL
¥ 3a4er




2.2. TemaTuuyecKuil IJIAH M COJeP:KaHue Y4eOHOM TMCUMILIHHBI

Koasl xoMneTeHIImii,

HanmeHoBanue Copnepxanue yueOHOro marepuaa u GopmMbl OpraHu3anuu (opMupoOBaHHIO KOTOPBIX
pa3/iesioB M TeM AeATeTbHOCTH 00yYaroHXCs CIOCOOCTBYET 3JIeMEeHT
NPOrpamMMbl
1 2 4

Paznea 1. CTpykTypa M CBOMCTBA MaTepHAJIOB 6/4

Tema 1.1. BBenenne Copnepxanue 1 K 1.5
Omnpenenenne MaTepualoBeJeHHUs Kak Haykd. Poibp MeTaluioB M Apyrux HK 2.5
MaTepHalioB B Pa3BUTHUHM 4YeJoBeyecTBa. BKiajg pyccKux M 3apyOeskKHBIX OK 3.5
YYEHBIX B CTAHOBJIEHMM M Ppa3BUTUM HAaykKu O Marepuanax. Poib OK 01
MaTEpUaJIOBEIECHNUS B PA3BUTUN MAIIMHOCTPOEHUSI.
CamocrosiTesibHAsi padoTa 00y4arImmuxcs

Tema 1.2. Conep:xkanue 1 IK 1.5

JKOHOMHYECKHE Mertamibl B nepuonueckoi cucreMe Menaeneesa. Kpucraminueckoe IIK 2.5

NoTpeOHOCTH, 0J1ara, | CTpOeHHE METAJUIOB. TUIIBI KPUCTAIIMUECKUX PELIETOK METAJJIOB. OK 3.5

pecypchl. [Toctpoenne kKpuBbIX oxiaxaeHus. [lonumopdusm. AHUZOTPOIIHSI CBOWCTB OK 01

IIpousBoacTBeHHBIE METAJIJIOB.

BO3MO’KHOCTH CamocrosiTesibHasi padoTa 00y4yaromuxcs

odmecTBa

Tema 1.3. Copnepxanue 1 K 1.5

OG61ecTBeHHOE OCHOBHBIE CBOMCTBA MeTa/LI0B. DH3HUECKHE CBOMCTBA METAILIOB, [IK 2.5

NPOU3BOJCTBO U €ro XMMUYECKHE CBOWCTBA METAIIOB. TexXHOI0rnyecke cBoicTRa: OK 3.5

XapaKTepUCTHKA KHUJIKOTEKYy4ecTb, ycaJKa, CBapUBaeMOCTh, 00pabaThIBAEMOCTb JIaBJICHHEM, OK 01
00pabaThIBAEMOCTh pE3aHUEM.
CamocrosiTe1bHasA padoTa 00y4arOINXCs

Tema 1.4. Tunsl Conep:xanue 1 IIK 1.5

IKOHOMHYECKHX MexaHu4ecKue CBOICTBa MeTalIoB. TBepAOCTD, IIACTHYHOCTD, YIPYTOCTh, HK 2.5

cucTremM MIPOYHOCTH, U3HOCOCTOMKOCTb, MOJI3yY€CTh, BBIHOCIUBOCTbD. OK 3.5
CraTucThyeckye U IMHaMUYEeCKUE UCTIBITAaHUSI METAJJIOB U CIIJIaBOB. OK 01




B ToM 4ncJie NpaKTHYeCKUX 3aHATHI U J1a00paTOpPHBIX padoT K 1.5
[IpakTuueckoe 3anstue 1. Pemenue 3a1a4 no onpeneneHuio napaMeTpoB 1K 2.5
00pa310B /J1s1 UCTIBITAHUS HAa PaCcTSKEHUE, OIIpeIeJIeHUE TBEPAOCTH OK 3.5
METAJIJIOB. OK 01
CamocrosiTesibHasi padoTa 00y4arOIMuXCcst
Tema 1.5. Crpykrypa | Conepxanue 1 K 1.5
MeTaJVIOB H [TonsTHe 0 cTpyKType. MacmTad CTpYKTYpbl: MAaKpO, MHKPO. 1K 2.5
MeTaJUINYeCKUX Kpucrannuueckas crpykrypa. CTpoeHre peaabHbIX KpUcTauioB. JledexTsl OK 3.5
CILJIABOB, METOABI HX | KPUCTAJUIMYECKOTO CTpoeHus. Bunel nedexroB. MakpoaHanms, OK 01
HccJIeJ0OBAHMS. MUKPOAHAJIN3, PEHTT€HOCTPYKTYPHBII aHaIn3, TepPMUUYECKUI aHaIu3.
CamocrosiTesibHAsi padoTa 00y4ar0IMXCs
Tema 1.6. MeToasbl Copnepxanue 1 I[IK 1.5
HCCIICJOBAHNA TepMoarHaMHUYECKUE YCIOBHSI MPOTEKaHMsl KpucTamusanuuu. [lonsatue o 1K 2.5
CTPYKTYPBbI 3epHe, IpaHulLe 3epeH. BinsiHue cTenenn nepeoxax/ieHus Ha BEIUYNHY OK 3.5
MaTepHaJIoB 3epHa. [lepBruHas u BropuuHas Kpuctayu3anus. Tumnsl crutaBos. [lonaTus: OK 01
¢aza, CTpyKTypHast COCTaBIISIOMIAS.
Huarpammsl 1, 2, 3 poaa (6e3 pacTBOPUMOCTH KOMIIOHEHTOB, C
HEOrpaHUYEHHOW PacTBOPUMOCTBIO, IBTEKTUYECKOT'O TUIIA C OTPAHUYEHHOMN
pacTBOpUMOCTBI0). CBSI3b MEXly [uarpaMMaMi COCTOSIHUS U CBOMCTBaMH.
CamocrosiTesibHasi padoTa 00y4aromuXxcst
Paznen 2. XKeseszoyriiepoaucrbie CIIaBbl 4/2
Tema 2.1. Copnepxanue 2 I[IK 1.5
Mertannypruueckoe [Tpou3BocTBO uyryHa. OCHOBHBIE BUBI pyTHOTO ChIpbst. Oboramienne HK 2.5
MPOM3BOJACTBO YyryHa | pynsl. TormBo, (hIroCkl, OTHEYTIOpHBIE MaTepHalbl. BrilaBka yyryHa B OK 3.5
U cTajIeld. JIoMeHHOU neun. Peppociuiasel. JINTEHHBIN 4yTyH, IEpEAeIIbHBIA YyTyH. OK 01
[TpousBoacTBo cranu. MapTeHOBCKUE, MHIYKIUOHHbIE, MJIA3MEHHO-TyTOBbIE
1e4H, KOHBEPTOPHBIE.
CamocrosiTesibHasi padoTa 00y4arOIuXCst
Tema 2.2. Imarpamma | Cogep:xanue I[IK 1.5
K 2.5

JKeJIe30- YIJIepo/.

Ponp nuarpammbl B Hayke 0 Metaiuiax. [IpakTuueckoe Ha3HAYEHUE.




da3oBbIe U CTPYKTYpHBIE cOcTaBisifolIre. M3meHnenue gpa3oBoro cocraBa OK 3.5
NIpY HarpeBe U OXJaxaeHuu. [locTpoeHne KpuBOH OXITaKACHUS JKee3a. OK 01
Knaccudukanus craneit o CTpykrype.
B TOoM uMciie NIpakTHYeCKUX 3aHATHI M J1A00PATOPHBIX PadoT I[IK 1.5
[TpakTueckoe 3ausatue 2. M3yunts knaccupuKaluo BUIOB cTajeil mno 2 1K 2.5
pa3HbIM MMapamMeTpaM. Y METh YUTATh JUarpaMMbl U 3HATh UX MPAKTHUECKOE OK 3.5
Ha3Ha4YECHHE. OK 01
CamocTtosiTe1bHast padoTa 00y4YaoIMXcs
Paznen 3. Tepmuyeckasi 00padoTka cTaau 6/4
Tema 3.1. Buabl, Conep:xkanue 1 IIK 1.5
Ha3Ha4eHue, Knaccudukanust BUIOB TepMUYECKON 00paOOTKHU CTaJICH: MpeaBapuTeIbHas 1K 2.5
pusnyeckuit U OKOHUaTelIbHas TepMUudeckas 00paboTka, COOCTBEHHO TepMHUUECKast OK 3.5
MEXaHHU3M OK 01
TepMueCKoii 00paboTkKa, XI/IMI/IKOTepMI/I‘IeCKa}I o6pa6V0T1<a.
06PABOTIH cTaNeil. Otansl TepMUYECKON 00pabOTKHU CTajIeH.
B ToM 4ncJie NpaKTHYeCKUX 3aHATHI U J1a0OopaTOpPHBIX padoT K 1.5
[TpakTrueckoe 3ansatue 3. OnpeaeneHne BUIOB TEPMOOOPAOOTKH JIJIst 1 1K 2.5
Pa3IMYHBIX MaTEPHAJIOB U BBISBIICHHUE BIMSHUS PEKHUMOB TEPMOOOPAOOTKH OK 3.5
Ha CTPYKTYpY U CBOICTBaA CTaIn OK 01
CamocrosiTesibHasi padoTa 00y4arOIMuXCcst
Tema 3.2. Copnepxanue 1 K 1.5
IIpeaBapurenbHas [IpenBaputensHas TepMudeckas oOpadoTtka cramu. Omxur 1 pona: HK 2.5
TepMHuYecKas TOMOTCHH3AIMOHHBIA, PEeKPUCTAILUTU3AIMOHHBIN, OTXKHUT TS CHSTHUS OK 3.5
o0padoTka BHYTPEHHUX HanpspkeHud. OTxUT 2 poja: MOJHBIN, HETOIHbIN, OK 01
HOpManu3auusa. BinsHue BeIM4MHBI 3epHA Ha cBoMcTBa cTanu. CTpyKTypa
Y CBOWCTBA MPOJYKTOB pacmazia ayCTCHUTA.
CamocrosiTe1bHasA padoTa 00y4arOINXCs
Tema 3.3. Conep:xkanue 1 IIK 1.5
OxoHuaTe/ibHasA OxoHuaTenpHast TepMUYecKast 00padoTka cranei. CTpyKTypHbBIE HK 2.5
TepMHuYecKas NpeBpalleHus CTajlel MpH 3aKajike. MapTeHCUT — ero CTPOSHUE U CBOWCTBA. ?)II<< 3(‘) 15

KputHnueckasi cKopocTb 3aKaJIKH. 3aKaJjika IOJIHAsl U HEeNOoJIHasl.




o0paboTka cTaamn

IIpeBpaleHus 3akajaeHHON cTanu npu HarpeBe. OTIyCK CTanu: HU3KUM,
CpeIHMI, BBICOKHN. BisiHMEe TeMnepaTypsl OTIIyCKa Ha CBOMCTBA CTaJIH.

CamocTrosiTeJbHAs pa60Ta 06yqaloumxc51

Tema 3.4. Texnosorus | Cogep:xxanue 1 IIK 1.5
TePMHUYECKOM Br16op TeMmiepaTypbl HarpeBa mnoj TepMUIECKYI0 00paboTKy AJis 1K 2.5
00padoTKH CTAJIH. JIO3BTEKTOUIHBIX, 3a9BTEKTOUIHBIX U SBTEKTOUIHBIXCTAICH. Y CJIOBUS OK 3.5

Harpesa. OnpezeseHne BpeMeH! BbAEpKKU. OXJIaKJal0LI1e CPEbI. OK 01

3aKanMBaeMOCTh U NPOKAIIMBAEMOCTh cTajeil. Bunabl otnycka. YiyuiieHue.

3akanka TokaMu BbIcOKOi yacToThl (TBY).

CamocrosiTesibHasi padoTa 00y4yaroumuxcs
Tema 3.5. Xumuko- Conep:xanue 1 I[IK 1.5
TepMHuYecKas duznveckre OCHOBBI XMMUKO-TEPMUUYECKOI 00paboTku. Haznauenue u HK 2.5
o0padoTka craJjei. BUJBI IleMeHTaruu. Cranu s neMenTanuu. Llemenraius B TBepioM OK 3.5

kapOropuszatope. ['a3oBast nemenraius. TepMuueckas o0paboTka mocie OK 01

[IEMEHTAIINH U CBOICTBA IIEMEHTOBaHHBIX JleTaneid. Hutpornemenranus

CTaJIi, PSKUMBI 1 00J1aCTH MCII0JIb30BaHMsI. A30THPOBaHUE CTa-

1. CTpoeHue a30TUpOBaHHOrO ciost. Cranu 1is azoTupoBanus. CBolicTBa

azotupoBaHHoro cnos. [lmanuposanue. Auddysznonnas meranuszanusi.

CamocrosiTe1bHast padoTa 00y4YarommuXxcst
Pa3znen 4. Yriepoaucrbie u JJeripoBaHHbIE CTAJIN 6/2
Tema 4.1. Coaep:xanue 2 I[IK' 1.5
Kuaacenpukanus, Knaccudukarus cranei o cojepKaHuio yriepoja: CTajld HU3KO0, CpeaHe U HK 2.5
MapKHPOBKa, BbICOKOYyTIepoaucThie. Knaccudukanus craneit mo kauecTBy. Bnusnue OK 3.5
OCHOBHBIE CBOIICTBA yriepoja u nmpuMmeceil Ha cBoiicTBa ctaneil. Knaccudukanus craneit no OK 01
YIJIePOAUCThIX. Ha3HAYCHUIO. YTJIEPOIUCTBIE KOHCTPYKLIMOHHBIE CTANIU. Y TJIEPOIUCTBIE

WHCTPYMEHTAJIbHBIE CTAJIH.

CamocrosiTe1bHast padoTa 00y4YaroIMXcst
Tema 4.2. Conep:xkanue 2 IK 1.5
JlerupoBaHHbIE Bnusinue nerupyroiux 371€MEHTOB Ha CBOMCTBA cTajeld. MapkupoBka 1(_)15 gg

CTaJIM, MAPKHPOBKA,

JICTUPOBAHHBIX CTaJIeH. HeMeHTyeMHC CTaJId, X OCHOBHLIC MApPKH,




BU/bI. Ha3Hau€HHUE U BUJIbI TEPMUYECKON 00paboTKu. KOHCTpYKIIMOHHbIE OK 01
KOPPO3HMOHHOCTOMKHUE U KAPOCTOMKHUE CTAIU U CIIaBbl. Buabpl Koppo3umu.
OCHOBHBIE IPUHIUIIBI CO3aHUSI KOPPO3ZUOHHO-CTOMKHUX CTaJICH.
Hepkageromue ctanu ¢peppuTHOro, ayCTEHUTHOTO, MAPTEHCUTHOTO KJlacca.
Cranu 1t KproreHHoi TexHuku. JKaponpounsle ctanu. Kputepun
KAPOMPOUYHOCTH: TpeAe -
TEJNBbHOM TPoYHOCTH. OOIACTH MPUMEHEHHS KAPOTIPOYHBIX CTAJIEH.
CamocrosiTe1bHasA padoTa 00y4arOINXCs
Tema 4.3. Conep:xkanue 2 IIK 1.5
HNucrpymentanbubie | OcHOBHBIE TpeOOBaHMS, IPEABSBISEMbIC K HHCTPYMEHTAIBHBIM CTAJISIM. 1K 2.5
JierupoBaHHble cTann | Knaccuukanus MHCTpyMEHTAIBHBIX cTaneid. CTaimu Ui pexKyIero OK 3.5
U CILIaBbI uHcTpyMeHTa. [Tonstre TerocToiikoctu. CTanyu NOHUKEHHON U OK 01
MOBBIIIEHHOW MPOKAJIMBAEMOCTH. BBICTpOpEKYIIE CTAIH.
OcHoBHble Mapku. Tepmuueckas 00paboTKa OBICTPOPEKYIIUX CTaTEH.
Cranu y1st U3SMEPUTENBHOIO HHCTPYMEHTA.
B TOM ymc/ie NpaKTHYeCKUX 3aHATHI M JTAa00PATOPHBIX PadoT IIK 1.5
ITpaktudeckoe 3anstue 4. M3yueHne MUKPOCTPYKTYpbI U CBOUCTB HK 2.5
MHCTPYMEHTAJIBHBIX CIUIABOB OK 3.5
OK 01
CamocTtosiTe1bHasA padoTa 00y4yaroIMXcs
Pazgea 5. Cii1aBbI IBETHBIX METAJJIOB 6/2
Tema 5.1. Amomunuii | Cogep:xxanue 2 IK 1.5
U €ro CILIaBbl CoiicTBa amomunus. Jlerupyromue sneMenTsl. Kiaccuduxanus HK 2.5
AJIFOMUHHUEBBIX CIUIABOB: JIUTEHHBIE U 1e(OpMUpPYEMBbIE, YIIPOUHIEMbIE U OK 3.5
HEYIPOYHsEMbIE TepMUUECKOM 00paboTKOi. CHIIyMUHBI: BIUSIHUE OK 01
CTPYKTYpBI Ha UX CBOWCTBA, MoupuIpoBanue. JlepopmupyemMbie CIIaBbL:
MapKHPOBKa, CTPYKTYpa, CBOKWCTBA, 007IaCTH MPUMEHEHUS, 0COOCHHOCTH
YIPOYHSIOMIEH TePMHUUYECKONW 00pabOTKH aIFOMUHUEBBIX CIUIABOB.
B TOoM ymc/Ie NpakTHYeCKUX 3aHATHI U JTA00PATOPHBIX PadoT IK 1.5
I[IK 2.5

[TpakTrueckoe 3ausatue 3. OnpeaeneHyue BUI0B TEPMOOOPAOOTKH JUIst




Pa3IMYHBIX MAaTEPHAJIOB U BBIBICHHUE BIMAHUS PEKUMOB TEPMOOOPAOOTKH OK 3.5
Ha CTPYKTYpY U CBOMCTBA CTAJIH OK 01
CamocTtosiTeibHast padoTa 00y4yaroImMXxcst
Tema 5.2. Mean u ee Conep:xkanue 2 IIK 1.5
CILIABBI CpoiictBa menu. IIpumenenne menu. Jlatynu, nx cBOHCTBa, MApKUPOBKa U HK 2.5
npuMeHeHue. bponssl. Jleopmupyemble u InTeiHbIE OPOH3BI. OK 3.5
OsnoBsiHUCTBIE, AIIOMUHHEBbBIE, KDEMHUCThIE, OepuiuneBbie criaBbl. CocTas, OK 01
MapKH, 00JIaCTH MpUMEHEHHs. MeTHO-HUKENEBbIE CIUIaBbl: MEJIbXHOPHI,
Hei3enp0ephl, KyHUAH.
CamocrosiTesibHasi padoTa 00y4yaroumuxcs
Tema 5.3. Marumii u Conep:xanue 1 K 1.5
THTAH, UX CILJIABBI. CBolicTBa TUTaHa, B3aMMOJECHCTBAE TUTAHA C JIETUPYIOLIUMHU dJIEMEHTAMH. HK 2.5
BnusiHue siernpyronyx 3JIEMEHTOB U TPUMECEN Ha CBOMCTBA CILIIABOB OK 3.5
tuTaHa. Kiaccudukanus cruiaBoB 1o cTpykType. MapkupoBka, OK 01
TepMuyeckas 00paboTKa TUTAHOBBIX CIUIABOB M 00JaCTH X MPUMEHEHUS.
CpoiicTBa Maruus. BzanmozeiicTBre Maraus ¢ JIETUPYIOLUMU 3JIEMEHTAMU
U UX BJIMSIHUE HA CBOMCTBa CIUIaBOB. TepMmuyeckas 00paboTKa CIIaBoB
Mmarnus. Jlutelinsie 1 1eopMupyeMble CIUIaBbl, 00IaCTH IPUMEHEHHUS.
CamocrosiTe1bHast padoTa 00y4YarommuXxcst
Tema 5.4. Koppo3us Conep:xkanue 1 IK 1.5
MeTaJJIOB H CIIABOB. | BHbl KOppO3UM METAIIIOB: MECTHAS, UTOJIbYATAs], MEXKKPUCTAIIIUTHAS, HK 2.5
KOppo3us aTMocdepHasi, razopas, BiaxHas. CriocoObl 60psObI ¢ KOppO3ueit: OK 3.5
JIeTUpOBaHMe, XUMHUKO-TepMUYecKas 00paboTka MeTasia OK 01
B ToM 4ncJie IpaKTHYeCKUX 3aHATHI U J1a0OpaTOpPHBIX padoT K 1.5
IIpakTrueckoe 3ansaTue 5. MeToasl 3alATH METAJUIOB U CIUIABOB OT 1K 2.5
KOPpO3UH. OK 3.5
OK 01
CamocrosiTe1bHasA padoTa 00y4aOINXCs
Pasnea 6. Hemeranuyeckue H KOMIIO3HMIIHOHHBIE MaTepPHAJIbI 8/4
Tema 6.1. O0mue Copnepxanue 1 K 1.5




CBEJIECHHUA O Ilonmyyenue kepaMUYECKUX MaT€pUaJIOB, UX COCTAB, JOCTOMHCTBA U I[IK 2.5
HeMeTALTHIeCKHX HegocTatku. Coco6sl 60psObI ¢ XpyNKocThI0. Kinaccupukanus OK 3.5
MaTepHuaax KepaMHu4yecKknx marepuanoB. O01acTh MPUMEHEHUS] KEPAaMHUECKUX OK 01
MaTepuasoB MpHu padboTe ¢ HePTEnpPo yKTaMH.
B Tom umciie NpaKTHYECKHUX 3aHATHH M J1a00PaATOPHBIX padoT I[IK' 1.5
ITpakTueckoe 3aHaTue 5. MeToABI 3alUTHl METAJUIOB U CIUIABOB OT HK 2.5
KOPpO3UH. OK 3.5
OK 01
CamocrosiTesibHasi padoTa 00y4YaromuXxcst
Tema 6.2. Copepxanue K 1.5
ITosmmmepHbIe MosnekysipHas CTpyKTypa, KilaccCu(uKalus HOJIMMEPHBIX MaTepHaioB, UX HK 2.5
MaTepuaJIbl TepMOMEXaHU4YecKHe cBoicTBa. TepMomiacTsl, UX (pU3HMUECKOE COCTOSHUE B OK 3.5
3aBUCUMOCTH OT Temneparypbl. O01acTi NPUMEHEHHUS, BIUSHUE BHEITHUX OK 01
(akTOpPOB Ha XapaKTEPUCTHUKHU TEPMOIUIACTOB. TepMOpeakTuBHBIE
MOJIUMEPBI, UX XapaKTEPUCTUKH.
B ToM 4nciie IpaKTHYECKUX 3aHATHI U J1a0OpaTOpPHBIX padoT K 1.5
ITpakTdeckoe 3anaTue 5. MeToasl 3alIUThl METAJUIOB U CIUIABOB OT HK 2.5
KOPpO3UH. OK 3.5
OK 01
CamocTtosiTe1bHasA padoTa 00y4YarOIMXCs
Tema 6.3. Crexkia Conep:xanue K 1.5
Heoprannueckue crekia, Ux BUIbI U TEpMUYECKas 00paboTKa, 06acTu 1K 2.5
npuMeHeHus. OpraHudeckue cTekiia, UX MpenMyIlecTBa U HeJIOCTaTKH, OK 3.5
oOnactu ucnobp3oBaHus. CUTAILIBI OK 01
B TOM ymc/ie NpakTHYeCKUX 3aHATHI M J1A00PATOPHBIX PadoT IIK 1.5
[IpakTrueckoe 3ansaTue 5. MeTOBI 3a1IIUTHI METAJUIOB U CILJIABOB OT IIK 2.5
KOppO3UH. OK 3.5
OK 01
CamocrosiTesibHasi padoTa 00y4aOmuXcst
Tema 6.4. Conep:xkanue IIK 1.5
Kepamnueckue ITosrydeHne kepaMHUUECKUX MaTepUaJIoB, UX COCTaB, JOCTOMHCTBA U HK 2.5




MaTepHaJIbl HenoctaTku. CriocoOs1 60pbOBI ¢ XpynKocThio. Kimaccudukarms OK 3.5
KepaMHu4yecKux MarepuaioB. O0IacTs MPUMEHEHUS KepaMHUUECKUX OK 01
MaTepHaloB MpH padoTe ¢ HeTEPOTYKTaMHU.
B TOoM uMciie NIpakTHYeCKUX 3aHATHI M J1A00PATOPHBIX PadoT I[IK 1.5
[IpakTuueckoe 3ansTue 5. MeTOABI 3aIIUTH METAIUIOB U CILUIABOB OT 1K 2.5
KOPpPO3HH. OK 3.5

OK 01

CamocrosiTe1bHast padoTa 00y4YaroImmuXxcst

Tema 6.5. Pe3unbl Conep:xkanue IIK 1.5
MexaHnuueckre CBOMCTBA PE3UHBI, BIUSHUAE TEMIIEPATypbl HA MEXAHUYECKUE 1K 2.5
cBoiicTBa. CocTaB pe3uHbI: BYJIKAHU3UPYIOLIUE BEILIECTBA, HAIOJIHUTENH, OK 3.5
1acTUu(UKaTOPHl, MPOTUBOCTAPUTENH, KpacuTenu. PasHoBUIHOCTH OK 01
Kay4dyKOB: HaTypaJbHbIH, OyTaMeHOBbIH, H30MPEHOBBIH, XJIOPOIIPEHOBHIH,
CHHTETHYECKUM.
B ToM 4ncJie IpaKkTHYeCKUX 3aHATHI U J1a00paTOPHBIX padoT I[IK' 1.5
[IpakTrueckoe 3ansTue 5. MeToAbI 3a1IUTHI METAJUIOB U CILJIABOB OT 1K 2.5
KOpPpPO3UH. OK 3.5

OK 01

CamocrosiTeibHas padoTa 00y4YarOmMXCcs

Tema 6.6. Conep:xanue K 1.5

Komno3numnonnsie [TpyHLIMIIBI MOTYYEHHS] KOMITIO3ULIMOHHBIX MaTepranoB. TpeboBaHus K 1K 2.5

MaTepHuaJIbl MaTpulaM U YIPOYHUTENSAM. THIIBI yIPOUHUTENIECH: TUCIIEPCHBIE YaCTHLIBI, OK 3.5
BOJIOKHA. KOMIIO3UTHI € MOJMMEPHON M METAJUIMYECKON MAaTPULIAMH, UX OK 01
npeumyiecTBa u HepoctaTku. O6mactu npuMmenenus. OcHoBHBIC BUIbI KM:
CTEKJIOIJIACTUKH, YTIETUIACTUKH, OOPOIIIACTUKH.
B ToM 4nciie IpaKTHYECKUX 3aHATHI U J1a00paTOpPHBIX padoT K 1.5
[IpakTuueckoe 3ausaTHE 6. ONpeieNieHne CTPOEHHS H CBOHCTB KOMIO3UTHBIX HK 2.5
MaTepUajoB MOATOTOBUTH cO0OIIeHUE 0 TeMe: «OCHOBHBIE IEPCIIEKTUBBI (())II(< -:’) 15

Pa3BUTHA KOMIIO3UIIUOHHBIX MaTCPHUAJIOBY

CamocrosiTesibHAsi padoTa 00y4arImuXxcs




HpOMe)KyTO‘lHaH aTrecrauuda
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3. YCJIOBUS PEAJIM3ALIMU YYEFHOU JUCHUIIJIAHBI

3.1 Ans peanu3alMi MpOrpaMMbl y4eOHOH AHUCHUIUIMHBI MPETYyCMOTPEHbI CIIEAYIOIIHE
CIELMaIbHBIEC IOMEIECHUS:
Kabuner «MatepuaiioBeieHIe».

O6opynoBanue:

-7I0CKa,

-paboyee MecTo MPeroIaBaTes,

- IOCA/I0YHBIE MECTa MO KOJUYECTBY O0YyUarOLIUXCs,

-KOMIUICKT HaTJISIHBIX TIOCOOHI,

- [10 "ConpotuBnenue MatepranoB. Buptyansusie 1adopatopasie padboTsr”" Columbusl0.
-y4eOHO-METOAMYECKUN KOMIUIEKC 10 AUCHUIUINHE «MaTepuanoBeeHue,
-KOMITBIOTEP C JINIIEH3MOHHBIM MTPOTPAMMHBIM 00€CTICUCHUEM,

-TEJIEBU30D.

3.2. UnpopMmannoHHoe o0ecnieyeHne peain3alui NporpaMmmbl

Jnst peanuzanuu mporpaMMbl OMOIMOTEYHBIM (POHIT 00pa30BaTEIbHON OpraHU3aIliid UMEET
NeYaTHble W/WIM  JJEKTPOHHBbIE  oOOpa3oBaTeinbHble M HMH(OPMALIMOHHBIE  PECYPCHI,
IUI MCIIOJIb30BaHMsl B oOpazoBaTenbHOM mpouecce. Ilpu gopmupoBanuun Oubnmoreynoro ¢onna
00pa3zoBaTeNbHON OpraHU3alueil BEIOUpaeTCsl He MEHEe OJTHOTO M3/IaHUs U3 MEePEUNCICHHBIX HUXKE
NeYaTHBIX M3AAHUN M (WIM) 3JEKTPOHHBIX W3JaHUH B KayecTBE OCHOBHOIO, NMPH 3TOM CIHCOK
MOJKET OBITh IOTIOJIHEH HOBBIMU U3AHUSMHU.

3.2.1. OcHoOBHbI€E TeYaTHbIE U3TAHUA

1. AnackuH, A. M. MarepuanoBeqeHle W TEXHOJOTHS MATEpUAIOB : ydeOHOe
nocobue / A.M. Anackun, B.M. 3yeB. — 2-¢ u3n. — Mocksa : POPYM : UHOPA-M, 2022. —
335 ¢. — (Cpennee npodeccronanbaoe oopazosanue). - ISBN 978-5-00091-756-5.

2. 3emckos, 1O. I1. Martepuanosenenue / FO. I1. 3emckoB, E. B. AcmonoBa. — 3-e u3j.,
crep. — Cankr-IletepOypr : Jlanp, 2022. — 228 ¢. — ISBN 978-5-507-44226-3.

3. MarepuanoBe/ieHHe MAaIIMHOCTPOUTEIBHOrO mpou3BojacTBa. B 2 u. Yacte 1:
y4eOHMK sl cpegHero mnpodeccuoHanbHoro obpasoBanusi /| A. M. Anmackun, lO. E. Cenos,
A. K. Oneruna, B. H. KnumoB. — 2-e u3n., ucnp. u gon. — Mocksa : UznarensctBo Opaiir,
2023. — 258 ¢. — (IIpodeccuonanproe oopazoanue). — ISBN 978-5-534-08154-1.

4. MarepuanoBeieHue MaIIMHOCTPOUTENBHOrO mpou3BoAcTBa. B 2 4. Yacts 2:
y4eOHHMK sl cpegHero mnpodeccuoHanbHOro oOpasoBanusi /| A. M. Anmackun, lO. E. Cenos,
A. K. Oneruna, B. H. KnumoB. — 2-e u3n., ucnp. u jgon. — Mocksa : M3natensctBo FHOpaiir,
2023. — 291 c. — (IIpodeccuonanbuoe obpazosanue). — ISBN 978-5-534-08156-5.

5. Camynos, C. B. Marepuanosenenue / C. B. CamyHoB. — 3-¢ u3n., crep. — CaHKT-
[etepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-507-44886-9.

6. CrykanoB, B. A. MarepuanoBenenue : ydeObHoe mocobme / B.A. CrykaHoB. —

Mocksa : ®OPYM : UHOPA-M, 2023. — 368 ¢. — (Cpennee npodeccnoHanbHOEe 00pa30BaHKe).
- ISBN 978-5-8199-0711-5.

3.2.2. OcHOBHBIE 3JIEKTPOHHbIE U3IaHUA
1. AnackuH, A. M. MarepuanoBeJcHUE ¥ TEXHOJIOTHS MaTepHalioB : Yy4ueOHOe
nocobue / A.M. Anackun, B.M. 3yeB. — 2-e¢ u3n. — Mocksa : DOPYM : UHOPA-M, 2022. —



335 ¢. — (Cpennee mpodeccronanpHoe oOpazoBanue). - ISBN 978-5-00091-756-5. - Tekcrt :

anektpoHHbli. - URL: https://znanium.com/catalog/product/1830538 (mara oOpamieHwus:
13.06.2023). — PexuM goctyrma: 1o moJIn1cKe.

2. 3emckos, 1O. I1. Marepuanosenenue / FO. I1. 3emckoB, E. B. Acmonosa. — 3-¢ u3j.,
crep. — CankTt-IlerepOypr : Jlanp, 2022. — 228 c¢. — ISBN 978-5-507-44226-3. — Texkcr :
AJIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOINOTEUHAS cucTema. — URL:

https://e.lanbook.com/book/217394 (mata oOpamenus: 13.06.2023). — Pexum npoctyma: mmis
aBTOPH3. TIOJIb30BATEIICH.

3. MarepuanoBeneHne MalIHHOCTPOUTENBHOTO TMpou3BoAcTBa. B 2 4. Yacte 1 :
y4eOHHK I cpeaHero mnpodeccuoHanbHoro obpasoBanus/ A. M. Apgackun, FO. E. Cenos,
A. K. Oneruna, B. H. KiumoB. — 2-e m3z., ucnp. u mon. — Mocksa : U3zparensctBo IOpaiit,
2023. — 258 c. — (IIpodeccuonanpaoe odpazoanue). — ISBN 978-5-534-08154-1. — Tekcr :
AIIEKTPOHHBIN // O6pa3zoBarenpHas maTdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/516851 (mara obpamienus: 13.06.2023).

4. MarepuanoBeieHue MaIIMHOCTPOUTEIBLHOIO Mpou3BoAcTBa. B 2 4. Yacte 2 :
yueOHUK s cpeaHero mnpodeccuonanbHoro obpaszoBanusi /| A. M. Angackun, lO. E. Cenos,
A. K. Oneruna, B. H. KnumoB. — 2-e u3a., ucnp. u non. — Mocksa : M3parensctBo FOpaidr,
2023. — 291 c¢. — (IIpodeccuonanbnoe obOpasoBanue). — ISBN 978-5-534-08156-5. — Tekcer :
AIICKTPOHHBIN // O6pazoBarenbHas mwiatdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/516853 (mara obpamenus: 13.06.2023).

5. Canynos, C. B. Marepuanosenenue / C. B. CamyHoB. — 3-e u3f., crep. — CaHKT-
[TetepOypr : Jlanb, 2022. — 208 c. — ISBN 978-5-507-44886-9. — TekcrT : anekTpoHHbIH // JIaHs :
ANEeKTPOHHO-OMOMMoTeuHas cuctema. — URL:  https://e.lanbook.com/book/248963  (mata
obpamenust: 13.06.2023). — Pexum noctymna: ajisi aBTOPU3. TIOJTb30BATEIICH.

6. CrykanoB, B. A. MarepuanoBenenue : ydebHoe mnocobue / B.A. CrykaHoB. —
Mockgsa : ®OPYM : UTHOPA-M, 2023. — 368 c¢. — (Cpennee npodeccuoHaabHoe 00pa3oBaHue).
- ISBN 978-5-8199-0711-5. - Teker : AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1911145 (mara o6pamenus: 13.06.2023). — Pexxum nmoctyma:
0 TIOJIITHCKE.

3.2.3. JlonoJtHUTEIbHbI€ HCTOYHUKHU

1. ApzamacoB, b.H. MarepunanoBenenune: VYueOnuk s By3oB[Tekct] / Bb.H.
Ap3amacos, B.1. Makaposa, ['.I'. Myxwu#s u ap.; [Tox o6m. pex. b.H. Apzamacosa, ['.I'. Myxuna. —
8-e u3a., crepeotun. — M.: U3n-so MI'TY um. H.D. baymana, 2008. — 648 c¢. — ISBN 978-5-7038-
1860-2.

2. Komapos, O.C. MarepuanoBe/ieHHE U TEXHOJIOTUSI KOHCTPYKIIMOHHBIX MaTEpUAJIOB :
[yaeOHMK st TexHuueckux crnernuanbHocTeit By3oB] [Tekcer] / O.C. Komapos, B.H. KoBanesckwii,
JL.®. Kepkennesau ap. ; moxa oomr. pea. O.C. Komaposa . - 3-e U3 ., uctp. u 1o1m.. - Munck : HoBoe
3"anue, 2009. - 670 c. : wn. (Texaundeckoe oopazoanue). — ISBN 978-985-475-355-3.

3. Kymnep, B.C. MarepuanoBeaenue: Yuebnuk s ctya.By3oB[ Teker]/ B.C. Kymnep,
A.C. Bepemaka, A.I'. Cxuptnaszazeu ap.; noa pea. B.C. Kymnepa. Omck: U3n-so OMI'TY, 2008. —
232 c.



4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA

YYEBHOM JUCLUUIIAHBI

Pe3yabTaThl 00yueHust

Kputepun onenkn

MeToabl OIEeHKH

3HaHus:
OCHOBHBIE BUJIBI
KOHCTPYKUHUOHHBIX U ChIPbEBBIX,

3HaTh:
OCHOBHBIE BUJIbI
KOHCTPYKHI/IOHHI)IX u CI)IpI)eBI)IX,

IpaKkTU4ecKue padoThl,
camocCTosTeNIbHas padoTa,
TECTOBBIA KOHTPOJIb,

METAJINYECKHX METAUINYECKUX U nuddepeHMpoBaHHbIH
HEMCTAJUIMYCCKUX MATCPHUAJIOB; HEMCTAJITIMYCCKUX MAaTCPHAJIOB, 3a4CT
KJ1acCH(MKALMIO, CBOKCTBA, KJaccu(uKaIuo, CBOICTBa,
MapKHUPOBKY U 00J1acTh MapKUpPOBKY U 00J1aCTh
OPUMCHCHNA KOHCTPYKIIHMOHHBIX | IPUMEHEHHUS KOHCTPYKIIMOHHBIX
MaTepuanoB, MPUHIUIIEI UX MaTepHasoB, MPUHIIMUIIBI HX
BBIOODPA 115l IPUMEHEHHS B BBIOOpA /1715 IPUMEHEHHS B
IIPOU3BOJCTBE; IIPOU3BOJICTBE;

OCHOBHBIC CBCACHHUA O OCHOBHBIC CBEJICHHUS O
Ha3HA4YCHUU U CBOMCTBAX Ha3HAYECHUH U CBOMCTBAX
METaJUIOB U CILIABOB, O METAJIJIOB U CIUIABOB, O
TCXHOJIOTHMH UX IIPOU3BOACTBA, TEXHOJIOTHUU UX MIPOU3BOJICTBA;
OCOOEHHOCTH CTapECHMS 0COOCHHOCTH CTapeHHUs
METAJIJIOB U UX CIIJIaBOB, METaJUIOB U X CIUIABOB,
3aKOHOMEPHOCTH IIPOLIECCOB 3aKOHOMEPHOCTH ITPOLIECCOB
KpUCTAJIM3aLUU U KPUCTAJUTH3AIIH U
CTPYKTYpOOOpa3oBaHus; CTPYKTYPOOGpPa30BaHHUs;

BUJIbI 00OpaOOTKU METAIJIOB U BUJIbI 00pabOTKH METAIIIOB U
CILUIaBOB; CIUIaBOB;

CYILIHOCTb TEXHOJIOTUYECKUX CYIIIHOCTb TEXHOJIOTHUYECKHUX
IIPOLIECCOB JINThS, CBAPKH, IIPOLIECCOB JIUThS, CBAPKH,
00pabOTKH METAIIOB 00pabOTKH METANIOB JJaBJICHUEM
JABJICHUEM U PE3aHUEM; U pE3aHHEM;

OCHOBBI TEPMOOOPAOOTKU OCHOBBI TEPMO0OOPaOOTKH
METaJUIOB; METAJIJIOB;

BHJIBI U3HOCA ACTAJICH U Y3JI0B; BUABI M3HOCA JIeTalIEd U Y3JI0B;
OCOOEHHOCTH CTPOEHHS, 0COOEHHOCTH CTPOCHWSI,
Ha3HA4YCHMs U CBOMCTBA Ha3HAYEHHUsSI U CBOMCTBA
Pa3IMYHbIX TPy Pa3IUYHBIX TPy
HEMETAJUIMYECKUX MaTCPUAIIOB; | HEMETAUIMYECKHX MATEPHAJIOB;
CBOMCTBA CMa30YHBIX U CBOMCTBA CMa304YHBIX U
abpa3suBHBIX MaTepHUAJIOB; aOpa3MBHBIX MAaTEPHAJIOB,;
KJIACCU(DMKALIMIO U CIIOCOOBI KJIACCU(UKALIMIO U CIIOCOOBI
NOXy4CHUA KOMIIO3UITMOHHBIX MOJIYy4YCHUS KOMIIO3ULIMOHHbBIX
MaTepHuaoB. MaTEepUaoB.

YmMenus: YMeTs: TECTUPOBAHUS

pacmo3HaBaTh U
KJ1acCU(PUIIPOBATH
KOHCTPYKIMOHHBIE U ChIPHEBBIC
MaTepuasbl 0 BHEITHEMY BUIY,
MIPOUCXO0KICHHIO, CBOMCTBAM;
moA0UpaTh MaTepUabl MO UX
Ha3HAYCHHIO U YCIOBUSAM
OKCIUTYaTaIUH JIJIsl BBIIOJIHECHUS

pacro3HaBaTh U
KJ1acCu(pUIMpPOBaThH
KOHCTPYKIIMOHHBIE U ChIPbEBBIC
MaTepuaibl 0 BHEITHEMY BUIY,
MIPOUCXOKJICHHIO, CBOMCTBAM;
noI0MpaTh MaTepUabl O UX
HA3HAUYCHUIO U YCIOBUSM
SKCIUTyaTaIluu IS BBITOJTHEHUS

MPAaKTUYECKON paboThI
KOHTPOJIbHOM paboThl
YCTHBIH OIIPOC




pabor;

BBIOMPATH M pacupoOBHIBATH
MapKu KOHCTPYKITMOHHBIX
MaTepHaloB;

OTIPEIENIATH TBEPAOCTD
METAaJUIOB;

OTIPENIENATH PEXKUMBI OT)KUTA,
3aKaJIKu ¥ OTITyCKa CTaJIH;
moAOUpaTh CIIOCOOBI M PEKUMBI
00pabOTKH METAIOB (JIUTHEM,
JABJICHUEM, CBAPKOH, pe3aHuEM
Y JIp.) JJISl U3TOTOBJICHUS
Pa3IMYHBIX JETANCH.

pabor;

BbIOMpaTh U paciin(poBbIBATH
MapKu KOHCTPYKITHOHHBIX
MaTepHajoB;

OTIpeNIeNATh TBEPAOCTD
METaJlIOB,

OTIPE/ICIISATh PEKUMBI OTHKUTA,
3aKaJIKi U OTIIyCKa CTallu;
NOJI0OMPAaTh CIIOCOOBI U PEKUMBbI
00paboTKH METaIOB (JIUTHEM,
JTaBJICHUEM, CBapKOH, pe3aHUEM
U JIp.) JUISL U3TOTOBIICHUS
pa3IMYHBIX JIETAJICH.

S.IEPEYEHDb UCIIOJIB3YEMbIX METOJ0OB OBYYEHMUSA

METOJ JEMOHCTPALIHMA.

5.2. AKTUBHBIE W WHTEPAKTHUBHBIC:
TBOPYECKHUE 3a/IaHHUS.

oOpasoBarenbHble BUACOPUIBMBI,

5.1. TTaccuBHBIE: JIEKIMH, OECeIbI, OMPOCHI, CAMOCTOSTENIbHAs pa0d0oTa, TECThI, METOJI MILTIOCTPALIUNA 1

HWHTCPAKTUBHBLIC WIPHI,






	Приложение

