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COJEPKAHUE

ITACIIOPT PABOYEN ITPOT'PAMMBI YUEBHOM JUCLIUITJIMHBI
CTPYKTYPA U COAEPXXAHUE YUEBHOU JUCLIUIIIMHEI

YCJIOBUS PEAJIM3ALIVN ITPOI'PAMMBI YYEBHOM JUCLATIIVHBI

KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHUS YUEBHOI
JICLIMTIJIVHDI



1 TACIIOPT PABOYEM MPOTPAMMBI YYEBHOM JTUCIHIUTIJIMHBI
OI1.04. MaTtepuaJjioBeieHue

1.1. Ob61acTh NPUMeEHEHUSsI TPOrPaAMMbI

PaGouas mnporpamma y4eOHOM JUCHUIUIMHBI SBJISETCS YacThlO IPOrPaMMBbl
MTOATOTOBKHU CIIELMANINCTOB cpeaHero 3BeHa B coorBeTrctBuM ¢ PI'OC CIIO mo
cnennanbHOCTH 26.02.02 Cynoctpoenue

1.2. MecTo IMCUMIVIMHBI B CTPYKTYpe NPOrpaMMbl HOATOTOBKHU CHENMAJTHCTOB
cpeanero 3BeHa: [IpodeccuonanbHbIil yUeOHBIN UK.

1.3. leau u 3aga4u AMCHUIUIMHBI — TPeOOBaHMSA K Pe3yJbTaTaM OCBOCHHS
AUCHUTITHHBI:

B pe3ynbTate 0cBOEHUS JUCHUIUIMHBI 00yUYaIOIIUNACS TOJKEH yMeTh:

pacno3HaBaTh U KJIacCU(ULIUPOBATH KOHCTPYKIIMOHHBIE U CHIPhEBbIE MAaTEPHAIIBI T10
BHEUTHEMY BHUY, TPOUCXOKIECHUIO, CBOMCTBAM;

noa0uparb MaTepuajibl MO WX HA3HAYEHUIO M YCIOBUSAM OJKCIUTyaTallud st
BBITMIOJTHEHUS paboT;

BbIOMpATH U paclin(PpoBLIBATH MAPKK KOHCTPYKIIMOHHBIX MAaTEPHAIIOB;

OTIPEIENATh TBEPIOCTh METAIIIIOB,;

OTIPEJIENISITh PEKUMBI OTKUTA, 3aKAJIKU U OTITyCKa CTallu;

noa0upaTh CHocoObl W PEKUMBI O00paOOTKM METaUIOB (JUThEM, JaBJICHUEM,
CBapKoOM, pe3aHueM) AJIs U3TOTOBJICHUSI pa3IMUHbIX JAeTajell;

BBIOMpAaTh MaTepualbl Ha OCHOBE aHAJIM3a MX CBOMCTB IpPH IPOEKTUPOBAHUU
U3JEJIUN CyTOCTPOCHUS.

B PE3YIbTAaTC OCBOCHUA JUCIHUILJIMHBI O6yanOHIHﬁCH JOJI2KCH 3HATb:
OCHOBHBIC BUBI KOHCTPYKINOHHBIX )41 CBIPbCBLIX, MCTANIMYCCKHNX u
HCMCTANNIMYCCKHUX MATCPHUATIOB,

KJIaCCU(PUKAITHIO, CBOICTBA, MapKHpOBKYy U 00J1acTh PUMEHCHHS
KOHCTPYKIITMOHHBIX MAaTEpHalioB, NPHHIMIEI WX BBIOOpa [UIsi TPUMCHEHUS B
TIPOM3BOJICTBE;

OCHOBHBIE CBEJEHHS O HA3HAUYEHWHU M CBOWCTBAX METAJUIOB M CIUIABOB, O
TE€XHOJIOTUHU UX MPOU3BOJICTBA;

OCOOCHHOCTH CTPOCHHS METAJUIOB M WX CIUIABOB, 3aKOHOMEPHOCTH IPOIIECCOB
KPUCTAJUTN3AIUU U CTPYKTYpOOOpa30BaHMUS;

BUJIbI 00PaOOTKH METAJUIOB U CILJIABOB;

CYITHOCTh TEXHOJIOTHUYECKUX IIPOIIECCOB JIUThS, CBAapKH, OOpabOTKH METaJlIoB
JABJICHUEM U PE3aHUEM;

OCHOBBI TEPMOOOPAOOTKH METAIOB; CHOCOOBI 3aIIUTHl METAIIJIOB OT KOPPO3HUH;

TpeOOBaHUs K KaueCTBY 00pabOTKH AeTaleil;

BU/JIBl U3HOCA JIETAJIEH U Y3IIOB;

OCOOCHHOCTH  CTPOEHHUS, Ha3HAYEHUS U  CBOWCTBA  PA3NUYHBIX  TPYMM
HEMETANTMYECKUX MaTepHUaoB;

CBOMCTBa CMa304YHbIX U a0pa3uBHBIX MAaTEPUAJIOB;

KJIacCU(UKAIUIO U CLIOCOOBI MOJIYYEHHUSI KOMITO3UIIMOHHBIX MAaTEpUAJIOB.



1.4 B pe3ynbrare OCBOCHMS Y4YEOHOW JUCHUIUIMHBI MartepuanoBeeHue Yy
CTylIeHTa AOJKHBI (hopmupoBathes caeayronme obmme (OK) u nmpodeccuonanbhbie
(ITK) komneTeHIINH:

OK 1. TloHumaTh CyIIHOCTh U COIMAJBHYIO 3HAYMMOCTh CBOEH Oyayiei
npodeccun, NposiBIAATh K HEM yCTOMYMBBIN UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESTEIBHOCTh, BHIOUPATH TUIIOBBIE METOMAbBI
U CIOCOOBbI BBIMOJHEHUS MPOGEeCcCHOHANBHBIX 3a/1a4, OLEHUBATh UX 3()PEKTUBHOCTD U
KauecTBO.

OK 3. [IpuHuMaTh penieHusl B CTaHAAPTHBIX U HECTAHAAPTHBIX CUTYalUsIX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBisiTh MOUCK M HCHOJb30BaHHE HUHPOPMALUHM, HEOOXOAUMOM st
3¢ ()EeKTUBHOTO BBIMOJHEHHUS NPOdEeCcCHOHATBHBIX 3a/lay, Npo(ecCHOHAIBLHOTO U
JUYHOCTHOTO PAa3BUTHS.

OK 5. Hcnonws3zoBarh HH(POPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTUHU B
npodeccuoHaIbHOM 1eATETbHOCTH.

OK 6. PaboraTh B KoJUIeKTHBE U B KOMaHe, 3Q()EKTUBHO OOIIAThCS C KOJUIETAMU,
PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7. bpatp Ha ceOsi OTBETCTBEHHOCTh 32 pabOTy WICHOB KOMaH bl (TIOJTUMHEHHBIX),
3a pe3ysbTaT BHINOJTHEHUS 3aJlaHUM.

OK 8. CamocTosTenbHO OmpenessaTh 3ajaud NpodeCCHOHATBLHOTO W JIMYHOCTHOTO
pa3BUTHs, 3aHUMAThCS CaMOOOpa30BaHMEM, OCO3HAHHO I[IJIAHUPOBATH TMOBBIIICHUE
KBaTH(pUKAIIUU.

OK 9. OpueHtupoBarbCsi B  YCIOBUSX 4YacTOM CMEHBl TEXHOJOTMH B
npo¢eCCUOHATBHOMN AESITETbHOCTH.

IIK 1.2. OGecnieunBaTh TEXHOJOTUYECKYIO TTOATOTOBKY ITPOU3BOJICTBA M0 PeaTH3aAIIUN
TE€XHOJOTMYECKOT 0 Tpoliecca.

ITIK 1.3. Ocy1iecTBasTh KOHTPOJIb COOTIOICHUS] TEXHOJOTHYSCKON JTUCIUILINHBI MPU
U3TOTOBJICHUH JACTalel Kopmyca, cOOpKe M CBapKe CEKIWi, AedeKTallud U PEeMOHTE
KOPITYCHBIX KOHCTPYKIMHI U UX YTUJIH3ALIUH.

IIK 2.1. Pa3paGarbiBaTh KOHCTPYKTOPCKYIO JOKYMEHTAIIMIO JUIsI H3TOTOBJICHUSI
JeTajen y3JI0B, CEKI[UA KOPITYCOB.

I[IK 2.2. Pa3pabaThiBaTh TEXHOJOTUYECKUE MPOIECChl COOPKM W CBApKU CEKIUH,
PEMOHTA U TEXHOJIOTUY YTUJIN3AIMU KOPITYCHBIX KOHCTPYKIUH.

IIK 2.3. BeINOAHATS HEOOXOAMMBIE TUIIOBBIE PacUeThl TP KOHCTPYHUPOBAHUM.

I[IK 3.3. OcymecTBasiaTh KOHTPOJb KauyecTBa BBHIMOJHAEMBIX pabOT Ha YPOBHE
yIpaBJICHUS.

IIK 3.4. ITpoBoauts cOop, 00pabOTKY M HAKOTUICHUE TEXHUYECKOH, SKOHOMHUCCKOHN H
IpYrux BHUJIOB HMHGOpPMAUMU A peaU3alUd HWHKEHEPHBIX M YIPaBICHUYECKHUX
pelmieHnid W ONEHKHM  HSKOHOMHYECKOW 3(P(EKTUBHOCTH  IPOU3BOJCTBEHHOM
NEeSATETbHOCTH.

I1K 3.6. OuennBaTh 3 PEKTHBHOCTD MPOU3BOJICTBEHHOMN JEATCILHOCTH.



1.5. PexomeHayemMoe KOJHYECTBO YaCcOB HAa OCBOCHHE IMPOrpaMMbIl
AUCUMIIUHBI:

- IJIS OYHOH (pOPMBI 00yYeHUS:
MaKCUMaJIbHOM yueOHO# Harpy3ku ooyuatomerocs - 90 yacoB, B TOM 4uCII€:
ayIUTOPHOM yueOHOU paboThl 0Oyuaromierocs - 60 yacos;
CaMOCTOSITeILHOM paboThl 0Oyuaromerocs - 25 4acos,
KOHCYJIBTAllUM 5 4acoB

- IJIA1 32049HO# (popMBI 00yUeHHUSA:

MaKCHUMaJIbHOM yueOHoU Harpy3ku ooyyatomerocs- 90 yacos,

B TOM YHCIIE:

00s13aTeTbHON ayTMTOPHON yaeOHOW Harpy3ku obydaromerocs - 12 qacos;
CaMOCTOSITeJThHOM paboThl 0Oyuatromierocsi - /8 4acos.



2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JJUCIUILIUHBI

2.1. O0bem yueOHOM JUCHUIIMHBI M BBl Y4e0HOH padoThbl

Bua yueOHo#i paGoThl

Oovem uacos

ounasn hopma

3aoynasn gpopma

MakcumalibHast yuyeOHasi Harpy3ka (Bcero) 90 90
Oobs13aTesibHAS ayIUTOPHAsI y4ueOHasi HATPY3Ka (Bcero) 60 12
B TOM YHCIIE!

nabopaTopHbIC 3aHATH 8 -

MPAKTUYECKHUE 3aHSATH 8 10
CamocTosiTesibHasi padoTa 00yuanerocs 25 78
B TOM YHCIIE:

Harnucanue pedepartos, JOKIATOB 7

COCTaBJICHUE NIPE3CHTANN 9

COCTaBJICHUE KOHCIIEKTA IO 33JJaHHOMY MaTepHuaiy, 9 78
paboTa c TEXHUYECKOH JIUTepaTypoit
Koncyabranum * 5

Urorosas arrectamnus B hopme IK3AMeEHA

* Konuuecmeo uacos, omeedeHHoe Ha KOHCYIbMayuu, NPUeoeHo 0Jisi 2pYnn YUCieHHOCmblo 25
yenogek (n. 7.11 @I'OC CIIO no cneyuanvnocmu 26.02.02 « Cyoocmpoenue»)




2.2.1 TemaTuyeckuii nJiaH u cogepxanue yueonoi gucuuniaunsl  OI1.04 MartepuaJioBeenue (Jisi 04HOi ¢popMbl 00y4eHNs)

HaumenoBanue Coaepikanue yueOHOT0 MaTepuaJia, JJadopaTopHble U NPAKTHYeCKHe Pa00Thl, BHeAyIMTOPHAS O0bem yacoB
pa3aesioB H TeM (camocTosiTe/IbHASA) YUeOHasi paboTa 00y4aroUIUXCs
1 2 3
Paspnea 1. IIpon3BoacTBO YepHBIX M IBETHBIX METAJJIOB 10
Tema 1.1. CopepxaHue yueOHOT0 MaTepualia 2
IIpousBoacTeo 1 | Uenp u 3amaun aucuuiuinHbl. VcxoqHble MaTepualibl JUisi METAJTyprUYeCKOl MPOMBIIIIEHHOCTH. 2
YyryHa JlomeHHas meuyb W JIOMEHHbIN mpouecc. [Ipoaykuust JOMEHHOro MPOM3BOJACTBA, MCIOJIb30BaHHUE B
MIPOMBIIIIJIEHHOCTH.
Tema 1.2. Coneprxkanne yaeOHOro MaTepuaa 4
IIpounsBoacTBo cTaamn 1 | [HonsTue o cramu. Mcxoansie maTepuaisl. CyIHOCTh Nepesiena 4yyryHa B ctajib. OCHOBHBIE CIIOCOObI 2
nosrydeHus ctayu. [Ipon3BoCTBO cTany B KOHBEPTEpax, MapTEHOBCKUX Meyax.
2 | Ionmyyenwe ctanu B aiekTporedaX. CrocoObl MOBBIMICHHUS KadyeCTBa CTAU. DIIEKTPONLIAKOBBINA U 2

ANIEKTPOHHO-TTy4eBOM TieperuiaB. PaduaupoBanne m pasnmBka ctanu. [[OHATHA O «CHOKOWHOW» H
CKUTISIIIEN» CTaJIH.

Tema 1.3. CopepxaHnue yueOHOro Marepuaia 4
IIpousBoacTso 1 [TpousBoICTBO MeM, METHBIE PYABI, 0OOTAIICHHUE, TIOJTydeHHE U TTIepepaboTKa METHOTO IITEHHA, 2
IBETHBIX METAJIJIOB. padbuHHpPOBAaHKME MEIIH, CXeMa TPOU3BOJICTBA
IMopomkoBast
MeTaJLTyprust CamocrosiTesqibHasi padora oOyuyarommxcsi: KoncnektupoBanue marepuana no teme «llpomyknus

JIOMEHHOTO TPOU3BOCTBA, UCIOJb30BaHUE B MIPOMBIIUICHHOCTHY. [10A00p AMIaKTHYECKUX MaTepUajioB IO 2
3aaHHON Teme. «[Ipou3BOACTBO cTanu B IBYXBaHHBIX IeYax, IJIaBKa B MHIYKITMOHHBIX Te4ax. BakyymHbIii
crioco0 nosrydenus ctaymy. «IIponsBoactBo amomunms. [IponsBoacTtBo Tutana. [Ipon3BoaCcTBO MarHus.

Pa3nena 2. OCHOBBI MeTANJIOBEACHHUSA 51

Tema 2.1. Copepxanue yueOHOro Marepuala 14
CTtpoeHue, CBOMCTBA 1 | CtpoeHue U CBOWCTBA METAUIOB. Buabl KPUCTANIMYECKUX PemIeTOK. MeToIbI MaKPOCKOTTMYECKOTO 2
H CIOCOOBI YU MHUKPOCKOTIMYECKOTO HCCIEOBAaHUS CTPYKTYpbl METAJJIOB M CIUIaBOB. MexaHWYecKHe CBOMCTBa
HCIBLITAHUSA MeTajioB. MeTo/ibl UCIIBITAHUN MEeXaHUYEeCKHX CBOMCTB. [IpouHOCTB, TBEPIOCTD, yAapHas BSI3KOCTH,
MaTepuaioB IUTACTUYHOCTD.

2 | Yopyras u 1mactudeckas aegopManuu U e€ BIMSHHE Ha CTPOSHUE U CBOMCTBA MeTasia. SIBieHus 2
HakJerna, BO3BpaTa W pPEKpUCTAIIM3alMU. XOJIOJAHAS W Topsdas IUlacThyeckas aedopmarus
METAaJLIIOB.

JladbopaTopHas pa6ora Nel. McneiTanue Ha pacTsokeHue. OnpeneneHue npejiesna ynpyroctu, TEKy4ecTH, 2

IIPOYHOCTHU, OTHOCUTCJIIBHOC YJIMHCHHUC U CYXKCHHUC.




JlabopaTopnasi pa6ora Ne2. VcnbslTaHue Ha TBepAOCTh METAJUIOB 110 bpunesno u Poksemny

JlabopaTopnasi pa6ora Ne3. VcnpiTaHusi METAJIJIOB HA YIAPHYIO BA3KOCTh 2
IIpakTnueckas padora Nel. Pacuer cTaHAapTHBIX XapaKTEPUCTUK MEXAHUYECKUX CBOMCTB 2
METaJNINYECKUX MaTePUaoB U OLICHKA UX IPUTOTHOCTHU Il CyJOCTPOCHHUSL.
CamocrosiTesibHass padora odyuaommxcsa: OdopmieHHEe OTYETOB MO BBIMOJHEHHBIM J1a00paTOPHBIM, 2
pakTudeckuM padotam. [Ipoananm3npoBaTh BIMSHHAE TUIACTHYECKON AedopMaIiy Ha CBOHCTBA METAJUIOB.
Tema 2.2. ConepxaHue yueOHOTO MaTepralia
OcHoBHbIE CBeleHHA 1 | OcHoBHBIE CBECHUS U3 TEOPHUH CIUIaBOB. Buipl cruiaBoB, noHsTHE O (aze, cucreMe. MexaHuyeckue 2
H3 TeopHH CIIaBOB CMECH, XMMHUYECKHE COCTUHEHHS, TBEP/bIE PACTBOPBI M UX Pa3HOBUIHOCTU B cruiaBax. [loctpoenue
KPUBBIX OXJaxJeHUsl. [[pMHINIIBI TOCTPOEHUS AUarpaMM COCTOSIHUSI CIUIAaBOB M3 JIByX KOMIIOHEHTOB
(cBuHeI-cypbMa). J[narpaMmMa cOCTOSIHUSI CIJIABOB CBUHEL-CYpbMa, €€ aHaJlu3.
2 | lmarpaMMbl COCTOSIHMSI JIBOMHBIX CIUIAaBOB HEOTPAHWYCHHOW PACTBOPUMOCTH W OTPAHHUYCHHOM 2
PacTBOPUMOCTH, MOJHOM HEPACTBOPUMOCTH KOMIIOHEHTOB B TBEPJIOM COCTOSIHMM, OOpa3yromux
XMUMHUYECKHUE COECTUHEHHS, MEXaHUUECKUE CMECH, U HMEIOIIUX MOJUMOpP(HbIE MPEBpalleHUs] U UX
MpakTUYeckoe npumeHeHue. Jlukpamusa. CBsA3b MEXIy AMArpaMMON COCTOSIHUSI M CBOMCTBaMU
CIUIaBa.
Tema 2.3. CruiaBbl Copepxanue yueOHOro Marepuaa 6
CHCTEMBI KEJI€30- JKene3o m ero coenuHeHMs ¢ yraepogoM. CTPYKTypHBIE COCTABISIONIHE JKENE30YIIIepPOIUCTHIX 2
yriepoa CIUIABOB, MX KpaTKas XapakTEepUCTHKA. JlMarpaMMa COCTOSIHUSL <«Kelne30 — LHEeMEHTUT». OCHOBHbIE
(a3bl U CTPYKTYpPHBIE COCTABIIAIOIINE >KEI€30YTIEPOIUCTOTO CIIaBa. YTIEPOIUCTHIE CTaIU, YyTyHBI,
MX XMMHUYECKHI cocTaB. BiausiHue yriepoja 1 NOCTOSIHHBIX IPUMECEN Ha CBOMCTBA CTaJIH.
IIpakTnyeckas padbora Ne2. YipaxHeHHs 10 TUarpaMMe COCTOSTHUMN JKeJIe30YTJIEPOIUCTHIX CIIJIABOB 2
JladopaTopHas pa6ora Ne4. CTpykTypa ¥ CBOHCTBA yriepoaucTol ctaiu o auarpamme Fe-C 2
Tema 2.4. OcHOBBI CopepxaHue yueOHOro Marepuala 8
TePMHUYECKOH 1 1 | Cymnocts, Ha3Hauenue T.0., mpeBpaileHus B cTanu npu HarpeBe. OOpa3oBaHUE ayCTEHUTA, POCT 2
XMMHKO- 3epHa ayCTeHWMTa. BiusHHe BeIMYMHBI 3€pHa Ha CBoiicTBa cranu. lIpeBpalieHus B cTamu mpu
TePMUYECKOM oxnaxnaeHun. Pacmanm aycrenuta (C-o0pa3Has JAuarpaMma) JauarpamMmma  HM30TE€PMHUYECKOTO
00padoTKH CIJIABOB npeBpaieHusi aycreHuta. CTpyKTypa U CBOWCTBa TMepiWTa, cOpOUTa, TPOOCTUTA, OeWHHUTA.
MapTeHCcUTHOE TpeBpallleHHe ayCTeHUTa M ero ocoOeHHOCTH. KpuTHueckass CKOPOCTb 3aKalKH.
CrpykTypa u cBoiicTBa MapTeHcuTa. [IpeBpainienus B 3aKkai€HHOM CTalld IPU OTITYCKE.
2 | OcuoBubie Bunbl T.O. — oTKHUT, HOpMaIU3aIys, 3aKalka, OTHycK. OTKUT CTalnH: U30TEPMUUECKHH, 2

i dy3noHHbIN, pexpuctamu3anuoHHbil. Hopmamuszanusa. CTpykTypa M CBOMCTBA CTajlu MOCHe
OTXKHra ¥ HOpMaJIM3aluy. 3aKajika, OXJIaKIaromue cpepl npu 3akaike. [IpokanuBaemocts. JledekTs




3akasi€éHHOM ctanu. [loBepxHocTHas 3akanka. Bugel otmycka. CTpykTypa CTajd IOCIE Pa3InYHBIX
BUJIOB OTIIYCKa.

3 | OcHOBHBIE BHJBI XHMHKO-TEPMUYECKON OOpabOTKH: IIEMEHTAIHs, a30THPOBAaHWE, IIMAaHUPOBAHME, 2
mddyznonnas merayumsanus. CyIHOCTh MPOIECCOB 00paOOTKH, BIUSHHS HA CBOHCTBA.
CamocTosiTebHast padoTa o0yuarwmmxes: [ToaroroButs pedepar Ha OHY U3 3aJaHHBIX TEM. 2
KoncnexktupoBanue marepuana no teme «lIpenmyinectBa XMMHUKO-TEPMHUECKON 0OpabOTKH CILIaBOBY.
«BnusiHue copepxkaHus yriaepoia U Apyrux IpuMecer Ha CBOMCTBA CTaJIEN.
Tema 2.5. Conepsxkanne yaeOHOTo MaTepuasa 7
KoHcTpykunonHnbie 1 | TpeOoBaHus K KOHCTPYKLUHMOHHBIM CTalsIM, WX TEXHOJOTUYECKUE OCOOEHHOCTH, MPUHIIMIIBI 2
CTAJIU M CILIABBI. MapKkupoBku. CTajau KOHCTPYKLIMOHHBIE YIJIEPOAMCTHIE, LEMEHTYEMble, YIydllaeMble, PECCOpPHO-
NpYXUHHbIE, aBTOMATHBIE, JTUTEHHBIE, XJIaA0CTONKIE
2 | Cramm KOPPO3MOHHOCTOMKHE, XKapOCTOMKHE, YKapOIIPOYHBIE, W3HOCOCTOWKHE, 2
LIapUKOIOAIIUITHUKOBBIE, KPUOTE€HHBbIE, MapTeHCUTHO-cTapetomue. CynoCcTpOUTENbHbIE CTaH.
XapakTepucTUKu, 001acTh MPUMEHEHHUS.
CamocrositesibHass padora oO0yyarommxcesi: O3HakomiieHHe ¢ TexHuueckord nokymeHtanued, ['OCT mis 3
CYAOCTPOUTEIIbHBIX CTAJICH.
Tema 2.6. CopepxaHue yueOHOro Marepuasa 5
HNucTpyMeHTAIBHBIE 1 | Cranmu [ pexyllero, M3MEpPHUTEIbHOTO HHCTPYMEHTA, Ui IITaMIIOB XOJIOJAHOTO U TOpPSYEro 2
CTAJIM M TBep/bIe nepopMUpOBaHUs. YTIEPOAUCTbIE W JIETUPOBAHHBIE WHCTPYMEHTAJIbHBIE CTalIM, HPUHLHUIBI UX
ciiaBbl. Crajm ¢ MapKupoBKH. TBepable CIUIaBbl U CBEpXTBEpIAbIe MaTepuaibl. CTanu ¢ BBICOKUM 3IIEKTPHUYECKUM
0Cco0BIMH COMPOTHUBIIEHUEM, C 3aJaHHBIM TEMIEpPaTypHbIM KOIPPHUIIMEHTOM JUHEHHOIO pacIIMpeHus, ¢
CBOIiCTBAMHM. ahdexTom «rmamsaTu GOpMbI», MAarHUTHBIE.
IIpakTHyeckasi padora Ne3. PacumdpoBka Mapok cTaneil ¥ YyryHOB I10 33JaHHBIM YCIOBHUSM 2
CamocrosiTesbHass padora odyuarommxesi: [logroroButs pedeparsl Ha 3amaHHyr0 Temy: «CTamm C 1
0COOBIMHU CBOMCTBAMHM: TOCTOMHCTBA U HeJOCTaTKU. OOIacTh MPUMEHEHUS,
Tema 2.7. CruiaBbl CopepxaHnue yueOHOro Marepuala 4
IBETHBIX METAJLIIOB 1 | JIuTble, MOPOIIKOBBIE, METAITIOKEpAMUYECKHE TBEp/ble CIUIABbI, UX MPUMEHEHHE, MApKUpPOBKa IO 2
I'OCTy. CnuiaBel Ha MEIHOM OCHOBE — JaTyHH, OpoH3bl. Mx mpumenenue mapkuposka mo ['OCTy.
CrutaBpl Ha QJIIOMUHUEBOM OCHOBE, KiIacCU(pHKalMs aIIOMHUHUEBBIX CIUIaBOB. MX CBOMCTBa,
npuMeHeHne U MapkupoBka 1o 'OCTy. AHTH(GPUKIMOHHBIE CIUIABBI U MaTepHAIIBL.
IIpakTnuyeckas padora Ned. PacnmidpoBka Mapok IIBETHBIX CIJIABOB M0 3a/IaHHBIM YCIOBHSIM 2
Tema 2.8 Koppo3ust CopepxaHue yueOHOTo MaTeprala 5
MeTaJI0B M Mepbl 1 | IloHATHE O KOPpPO3MM METAJUIOB M CIUIABOB. BHIBI KOPPO3UM — XUMHUYECKas, 3JIEKTPOXUMHUYECKAs. 2

00pbObI ¢ Heil

KOppO3I/IOHHa$I cToiikocTh. CrocoObI 3alllUThl MCTAJIJIOB OT KOPPO3UH. OCHOBEI paluoOHaJIbHOT'O
BLI60pa CTaJIU IO UX HA3HAYUCHUIO U YCIIOBUAM SKCILNTyaTalluH.




CamocrosiTebHast paﬁoTa Oﬁy‘lalOHII/IXCH: HOI[I‘OTOBI/ITB MPE3CHTAllMIO Ha 3aJIaHHYI0 TEMY

Pasznen 3. Cioco0b1 00pad0TKH KOHCTPYKUMOHHBIX MATEPHAJIOB 10

Tema 3.1. CopepxaHue yaeOHOTO MaTepralia 4
JIurteiinoe 1 CyIHOCTB JIUTEHHOTO MPOU3BOICcTBA. TpeboBaHUs K TUTEHHBIM CIJIaBaM, UX cBoiicTBa. O0mue 2
MPOU3BOACTBO CBEICHHSI O TIPOIECCax MOJyUCHHS OTIMBOK. Buibl muTeiHbIX popm. MogenbHas OCHACTKA.

CrnenmanbHble criocoOb! TUThs. CBOICTBA TUTEHHBIX CIIaBOB. TpeOoBaHUs K KauecTBY 00pabOTKH
neraneil 1utbeM. JIuTbe B pa3oBbie GOPMBI
CamocrosiTesbHas padora odyuarwmuxesi: [loagroroska pedepara Ha 3anannyro temy Mzydenue 2
TexHnyeckoil fokymenrtanuu, I'OCT.

Tema 3.2. CamocrosiTesbHas padora odyuawmuxes: Opopmiienue pedepaToB 1o TeMam (Ha BbIOOp): «O01ue 2
OopadoTka CBEJIEHUs O TIpoliecce 00paboTKU AaBiaeHUEM», «CYIIIHOCTh TEXHOJIOTHYECKUX MPOIECCOB MPOKATKH,

JAaBJIeHUEM MIPECCOBAHMUS, BOJIOUYEHHUS, KOBKH, IIITAMIIOBKI.

Tema 3.3. Coneprkanne yaeOHOTro MaTepuaa 2
O0padoTka pe3anueMm. 1 CymHOCTh 00pabOTKH METaIOB pe3aHueM. Cxembl crmocoO00B 0OpabOTKH METaIOB pe3aHUEM. 2
Cgapka, pe3ka Pexumbl peszanusa. CyImHOCTh TEXHOJIOTMYECKUX IMPOILECCOB AJIEKTPOIYrOBOM CBAapKH, Ta30BOH

cBapku u pe3ku. OcoOble criocoOb! cBapku. KOHTpOIh KauecTBa CBAPHBIX COCAMHEHHH.

Pa3nen 4. HemeTa/uinyeckne KOHCTPYKIIMOHHbIE MATEPHAJIBI 14

Tema 4.1. CopepxaHnue yueOHOro Marepuaia 5
IlnacTnyeckue Maccol 1 OO6mume cBefeHus 1 KiIaccuuKaIus moJMMepoB, CTPYKTYpa, cBoiicTBa. Kiaccudukarus 2
U CI0CO0BI wiactMacce; [lonspHbie, TepMOMIIaCTHYHbBIE, TEPMOPEAKTUBHBIE, TA30HANIOJIHEHHBIE MJIACTMACCHI.
MOJIy4YeHHUs U31esIuil Heopranunueckue matepuanbl: rpadur, CUTAUIbI, HEOPTaHUYECKOE CTEKIIO, KEPaMUYECKUE
U3 HHX. MaTepHallbl.

CamocrosiTesqibHasi padora odydaromuxcsi: [loAroToBUTh Mpe3eHTALMIO N0 OJHOW W3 MPEI0KEHHBIX 3
TeM. BpIOpaTh XapakTepUCTUKH MIIACTUYECKUX MacC M1 3aJJaHHBIX YCIOBUM AKCIUTyaTalllu.

Tema 4.2. Cogepxanue yueOHOro Marepuala 5
Komno3unuonHele 1 OCHOBHBIE CBOHCTBA, COCTaB, KiIaccupukarusi. KoMmo3uImoHHbIE MaTEpPHAIIbI C ATFIOMUHUEBOM, 2
MaTcepralibl. HUKEJIEBOW MAaTpPULEH; C apMUPOBAaHHBIMU BOJIOKHaAMU, ¢ 0AHOMepHBbIE 1lopoiKkoBeie MaTepraibl

OO6nacTh MX IPUMEHEHHUS HATIOJHUTENISIMU. DBTEKTUYECKUE MAaTEPUAITBI.
CamocrosiTesibHasi padora odyuawmmxesi: [loaroroButs mpeseHTanuoo win pedepar Mo OJHOW U3 3
MPEAJIOKEHHBIX TEM
Tema 4.3. Coneprxanue yueOHOTO MaTepuana 4




BcnomorarenbHbie Pesunsl: cocraB, Ha3HaYeHUE, cBoiicTBa. Kitesire Mmatepraisl M repMeTHKH. [IpeBecHble MaTepuabl 2
MaTepuaibl.
Crnoco0blI mosry4eHust
W3 NeNHil W3 HAX CaM:)CTOHTeJILHaﬂ padora odyuarmmuxcsa: Odpopmiienue pedepatop o Temam: «CrocoObI MOTydeHUs 2
W3/1EIINN U3 PE3UHOBBIX MaTEpUAIOB», «Buabl qpeBeCHBIX MaTepuanos. VX nojrydeHne U NpUMEHEHUEY.
«Knen. Ux momyyenne u npuMmeneHue», «CMa3zounbie Macia, JaKOKpacoOYHble MaTepuaibl. VX morydenne u
npuMeHeHne», «CoBpeMeHHbIE JIJAKOKPACOUYHbIE TOKPHITHS], IPUMEHSIEMbIE B CYJJOCTPOCHUN»
Koncyabranum: 5
Bcero: 90




2.2.2 TemaTuueckuii NJ1aH u cojaepxkanue yueonoii nucuuniaunsl  OI1.04 MatepuasoBenenue (JUisi 3204H0ii ¢popMbl 00yUyeHuUsl)

HaunmenoBanme Conepxanue yueOHOro MarepuaJa, JJabopaTopHbie U NPAKTHYECKHE Pa00Thl, BHeayIUTOPHAs O0bem
pa3aesioB u TeEM (camocTosiTeIbHAsT) yueOHAast paboTa 00y4aroIuXxcst 4acoB
1 2 3
Paspnea 1. IIpon3BoacTBO YepHBIX M IBETHBIX METAJJIOB 10
Tema 1.1. ConepxxaHue yueOHOro MarepuaJa 1
IIpousBoacTeo 1 Hcxonnpie Martepuansl i METAUTyPruyecKO MPOMBIIUIEHHOCTH. JloMeHHas meyb W JOMEHHBIN 1
YyyryHa. nporiecc. [Ipomaykiusi TOMEHHOTO TPOM3BOJACTBA, MCIIOJIH30BaHHWE B TMPOMBINUICHHOCTU. [loHsaTHE O
IIpousBoacTBO cTadIN ctanu. CynHoCTh Tiepeziesia yyryHa B ctaib. OCHOBHBIE CITOCOOBI MOJyYEHUs CTaJH.
CamocrosiTesibHasi paboTa 00yYalOUIUXCs: 7
1 | Ucxonnsie matepuansl. [[pou3BOICTBO CTaIM B KOHBEPTEPAX, MAPTCHOBCKUX TIEYaX. 7
[Tonydyenue ctanu B anexrporedax. CrnocoObl MOBBIMICHUS Ka4eCTBA CTAIH. DJICKTPOILIAKOBBIN U
ANIEKTPOHHO-Ty4eBOM meperiaB. PaduHupoBanue W pasznuBka ctaid. [[OHATHS O «CIIOKOWHON» M
CKUTISIIIEN» CTaJIH.
Tema 1.3. Conep:xanue y4yeOHOro MmaTepuasa
ITpoussoacTBoO CamocTosiTesibHasi padoTa 00yYaOIIMXCS: 2
IBETHBIX METAJLII0OB. 1 [IpousBoICTBO MeM, METHBIE PYABI, OOOTaIICHHUE, TOTyYeHHE U TTIepepadoTKa METHOTO IITEiHa, 2
IopomkoBas padbuHUpOBaHUE MEIU, CXeMa IIPOU3BOJICTBA
MeTaJLTyprusi
Pa3nena 2. OcCHOBBI MeTANJIOBEACHHUSA 61
Tema 2.1. Conep:xaHue y4eOHOro Marepuaja 11
Crtpoenue, cBOMCTBA 1 | CtpoeHne © CBOWCTBA METAUIOB. BHIBI KPHUCTAUIMUECKHX PEIIeTOK. MeXaHWYeCKHe CBOWCTBA 1
U CIIOCOOBI METaJLIOB.
UCNIBITAHUS IIpakTnuyeckas padora Nel. McnbiTanue Ha pactshkenue. OnpeneseHue npejaena yupyrocta, TeKy4ecTu, 2
MaTepHaioB MIPOYHOCTH, OTHOCUTEIHHOE yIUTMHEHHUE U CYKEHHE.
IIpakTuyeckas padora Ne2. VcnbiTaHre Ha TBEpAOCTh MeTAJUIOB 10 bpunestto u Poksenny 2
IIpakTHyeckasi padora Ne3. VcnbiTaHus METAUIOB HA YIAPHYIO BSI3KOCTh 2
CamocrosiTesibHast padoTa 00y4aIONIMXCH:
MeTop! UCTIBITAHUN MEXaHUYECKUX CBOMCTB. [IpouHOCTh, TBEPAOCTD, yAapHas BI3KOCTb, INIACTUYHOCTD. 4

anyrasl H IJ1aCTU4YCCKas I[e(bopMaI_II/II/I U €€ BIUSHUE Ha CTPOCHUEC U CBOMCTBA MeTaJlIa.

Conepxxanue yueOHOro Marepuaja




Tema 2.2.
OcHOBHBIE CBeIeHUA
U3 TEOpPHH CILIABOB

CamocrosiTesibHast padoTa 00y4arOIIMXCH:

1

OcHOBHBIE CBEJICHHS U3 TEOPUU CIUIABOB. BuIbl criiaBoB, moHsTHE O (haze, cucteMe. MexaHHnuecKue
CMECH, XUMUYECKHE COCIUHEHHUS, TBEPAbIC PAaCTBOPHI U UX PA3HOBUJIHOCTH B cruiaBax. [loctpoenue
KpUBBIX OXJIaXJeHUs. [[pUHIUIBI MOCTPOCHUS JAUAarpaMM COCTOSIHHUS CIUIABOB M3 JIBYX KOMIIOHEHTOB
(cBuHel-cypbMa). [lnarpamMma cOCTOSIHUS CIIABOB CBUHEI[-CYPbMa, €€ aHaJIN3.

JlmarpamMMmbl COCTOSIHMSI JIBOWMHBIX CIUIABOB ~ HEOTPAaHMYEHHOW PACTBOPUMOCTH M OIPAHUMYEHHOMU
pacTBOPUMOCTH, IOJIHOM HEpPacTBOPUMOCTH KOMIIOHEHTOB B TBEPJOM COCTOSIHUHM, OO0pa3yroHInx
XMUMHUYECKHUE COEAMHEHUS, MEXaHUYECKHE CMECH, U HMEIOIIUX MOJUMOpP(HbIE MPEBPALICHUS U UX
IpakTH4eckoe npuMeHenue. JInukpamus. CBsi3b MEX]ly JUarpaMMoil COCTOSIHUS U CBOMCTBAMU CILIABA.

Tema 2.3. Cii1aBbI
CHCTEMBI JKeJ1e30-

yriieposu

Conep:xanue yuyeOHOro marepuasa

CamocrosiTesibHast padoTa o0y4yaroummuxces:

XKeneso u ero coenuHeHusi ¢ yriaepoAoM. CTPYKTypHBIE COCTaBISIIOIINE >KEIe30yriIepoaUCThIX
CIUTABOB, MX KpaTKas XapakTepUCTHKa. J[marpamMmma COCTOSHHS <«Keie30 — meMeHTHT». OCHOBHbBIC
(a3bl U CTPYKTYpHBIE COCTABIISIONINE JKEJIE30YTIIEPOIUCTOrO CIIaBa. YTIEPOAUCThIE CTalld, YyT'YHBI,
X XUMUYECKUH cocTaB. BiusiHue yriaepoaa M NOCTOSTHHBIX IPUMECE Ha CBOMCTBA CTaJIH.

Tema 2.4. OcHOBBI
TePMHUYECKOH 1
XMMMKO-
TePMHUYECKOM
00padoTKM CIJIABOB

Copep:xaHue y4eOHOI0 MaTepuaJja

CamocTosiTesibHasi padoTa 00yYarOIMXCcs:

12

1

CymHocTs, Ha3HaueHue T.0., mpeBpaiieHuss B ctanu npu Harpese. OOpa3oBaHHE ayCTEHUTA, POCT
3epHa aycTeHUTa. BiusHue BenMuYMHBI 3€pHAa Ha cBOiWcTBa craiu. l[IpeBpaiieHus B cTanu mpu
oxnaxnaenuu. Pacnmag aycrenutra (C-oOpasHas [guarpamma) JAuarpaMma  H30TEPMUYECKOTO
npeBpaieHuss aycreHuta. CTpykTypa W CBOWCTBAa MepiuTa, copOuTa, TpPOOCTUTAa, OEWHHUTA.
MapreHcuTHOEe NpeBpalleHHe ayCTeHHTa U ero O0coOeHHOCTH. KpuThueckas CKOPOCTb 3aKallKH.
CtpykTypa u cBoicTBa MapTeHcuTa. [IpeBpareHus B 3akal€HHON CTallu MPU OTITYCKE.

OcnoBHble Bupl T.0. — OTXKUI, HOpMAIU3alMs, 3aKajaKa, OTHYCK. OTXKUI CTalu: U30TEPMUUYECKUA,
middy3noHHbI, pexkpuctanmauzanuoHHbiil. Hopmanumzanums. CTpykTypa M CBOMCTBa CTanM Iocie
OTXKHra U HOpMaJM3alMy. 3aKajika, OxJaxJaromue cpepl npu 3akainke. [IpokanuBaemocts. JledekTs
3akasi€éHHON cranu. lloBepxHocTHas 3akanka. Bugsl ormycka. CTpykTypa cTalM IOCIE pPa3IndHbIX
BHJIOB OTITyCKa.

OcCHOBHBIE BHJBl XMMHKO-TEPMHUECKOM 0OpabOTKH: IIeMEHTalMs, a30THPOBAaHUE, IMAHUPOBAHHUE,
middysznonnas metayumzanus. CymHOCTb IpolieccoB 00padOTKH, BIMSIHUS Ha CBOMCTBA.

Tema 2.5.

Conepxanue yueOHOro Marepuasa




KoHncTpykunonnbie CamocrosiTesibHast padoTa 00y4aIONIMXCH: 6
CTAJIH M CILIABBI. 1 | TpeGoBanusi K KOHCTPYKUMOHHBIM CTQJIIM, HMX TEXHOJOTHYECKHE OCOOCHHOCTH, MPHUHIUIIBI 2
MapKupoBkM. CTany KOHCTPYKLHOHHBIE YIJIEPOJUCTHIE, LIEMEHTYEMBIE, YIydllaeMble, pPECCOPHO-
NpYXUHHbIE, aBTOMATHBIE, TUTEHHbIE, XJIAJOCTONKNE
2 | Cramm KOPPO3UOHHOCTOMKHUE, JKapOCTOMKHE, YKapOIIPOYHBIE, HU3HOCOCTOMKUE, 4
LIapUKOIOAIIMITHUKOBBIE, KpPUOTEHHbIE, MapTEeHCUTHO-cTaperomue. CyloCTpOUTENbHbIE —CTalH.
XapakTepUCTHKH, 00J1aCTh TPUMEHEHUSI.
Tema 2.6. Conepxxanue yueOHOro Marepuasa 8
HNucrpymentanbubie | Ilpaktuyeckas padora Ned. PacimmdpoBka Mapok cTajeil 1 YyryHOB IO 3a/JaHHBIM YCIIOBUSIM 2
CTaJIM U TBep/AbIe CamocrosiTesibHasi paboTa 00y4alONIMXCH:
ciiaBpl. Cranm ¢ 1 | Cramu g pexymiero, M3MEpPUTEIbHOTO HHCTPYMEHTA, Ui IITaMIOB XOJOJHOIO M TOpSYEro 6
0co0BIMHU nepopMUpOBaHUs. YTJIEPOAUCTbIE W JIETUPOBAHHbIE HWHCTPYMEHTAJbHBIE CTald, NPUHIUIBI HX
CBOWCTBAMM. MapKHpOBKH. TBepaple CIUIaBbl U CBEpXTBEpHbIE Marepuanbl. CTaqyM C BBICOKHM 3JIEKTPUYECKUM
CONPOTHUBIIEHUEM, C 3aJaHHBIM TEMIIEPaTYpHbIM KO3(G(UIMEHTOM JHMHEWHOTO paclIUupeHHs], C
s¢bdeKkToM «r1aMsITi GOPMBI», MarHUTHBIE.
Tema 2.7. CnuiaBbl Conep:xxanue y4yeOHOro marepuasa
IBETHBIX METAJJIOB CamocTosiTesibHasi padoTa 00yYarOIMXCs: 6
1 | CnnaBbl Ha MeHON OCHOBE — JaTyHH, OpoH3bl. X npuMenenue mapkuposka o ['OCTy. CraBsbl Ha 6
QJIIOMUHUEBOW OCHOBE, KJIacCU(pUKalMg aJIIOMUHHEBBIX CIUIaBOB. VX cBOlCTBa, NpPUMEHEHHE H
MapkupoBka 1o 'OCTy. AHTHGOPUKIIMOHHBIE CIUTaBbl 1 MaTEPUAJIBI.
Conep:xanue y4yeOHOro MmaTepuasa 2
IIpakTHyeckasi padora NeS. PaciumdpoBka MapoK IBETHBIX CIJIABOB T10 3aJaHHBIM YCIIOBHSM 2
Tema 2.8 Koppo3us Conep:xaHue y4eOHOro marepuaja
METAJLJIOB M MepPbI CamocTosiTesibHasi padoTa 00y4aroIMXxcs: 2
00pbOBI ¢ HEH 1 | IloHATHE O KOPPO3UU METAJUIOB U CIUIAaBOB. Buabl KOpPpO3MM — XMMHUYECKas, HJIEKTPOXUMHUYECKAs.
Kopposuonnas croiikocts. CrnocoObl 3alIUThl METAJIOB OT KOppo3uu. OCHOBBI pallMOHAIBHOTIO
BbIOOPA CTAJIM [0 UX HA3HAYEHUIO M YCIOBMSIM SKCILTyaTallUH.
Pazznen 3. Cnioco0b1 00pad0TKH KOHCTPYKUMOHHBIX MATEPHAJIOB 9
Tema 3.1. Coaepikanue y4eOHOro MaTepuajia
JIuteiinoe CamocrosiTesbHast padoTa 00y4aIOIIMXCH: 3
NPOU3BOJACTBO 1 CylHOCTh IUTEHHOTO NMPON3BOACTBA. TpeOOBaHNUs K JINTEHHBIM CIUIaBaM, UX cBoicTBa. OOmue

CBEJIEHUS O Ipolieccax MOJy4YeHUs OTIUBOK. Buabl muTelHbIX popM. MozenbHas OCHACTKa.
CrnenuanbHble criocoOb! TUThs. CBOICTBA IUTEHHBIX CINIaBOB. TpeOoBaHuUs K KaueCTBY 00pabOTKU
neraneit nuteeM. JIuTbe B pa3oBble GOPMBI




Tema 3.2. CamocTosiTebHas padoTa odyuarommxes: OOmure cBeaeHus o npoiecce 00paboTKH 1aBICHUEM, 2
Oo0padoTka «CyIIHOCTb TEXHOJIOTMYECKUX MPOIIECCOB MPOKATKH, IIPECCOBAHMS, BOJIOUCHHUSI, KOBKU, IITAMIIOBKI.
JAaBJICHHEM
Conepxxanue yueOHOro MarepuaJja
Tema 3.3.
O0paboTka pe3anuemM. CamocrosiTesibHasi padoTa 00y4aONIMXCH:
Caapka, pe3ka 1 CymHOoCTs 00paboTKH MeTaioB pe3anueM. CxeMbl crocoO0oB 00pabOTKM METAJIOB pPE3aHHEM. 4
Pexumsbl pezanus. CyliHOCTh TEXHOJOTUYECKUX MPOIIECCOB AIEKTPOIYTrOBOM CBapKH, Ta30BOM CBapKH
u pe3ku. Ocobble criocoObl cBapku. KOHTposIb KauecTBa CBapHbBIX COEIMHEHUH.
Pasnen 4. Hemeraninyeckne KOHCTPYKIMOHHBIE MAaTEPHUAJIbI 10
Tema 4.1. Conepxxanue yueOHOro Marepuaja
IlnacTnyeckue Maccol CamocrosiTesibHast padoTa 00y4YaroLuXcs:
U CI10CO0BI 1 OO6uue cBeeHus U KiacCU(pHUKAIUs OJTUMEPOB, CTPYKTYpa, cBoiicTBa. Kinaccuduxarus 4
NOJIy4YeHHs] M3/1eJ Ui mwactMacce; [lonsspHbie, TEpMOMIIaCTHYHbIE, TEPMOPEAKTUBHBIE, TA30HANIOJIHEHHBIE MJIaCTMACCHI.
U3 HUX. Heoprannueckue Matepuansl: rpadut, CUTaJIbl, HEOPraHUYECKOEe CTEKJI0, KepaMHUUeCKHe MaTepHaJIbl.
Tema 4.2. Conep:xxanue y4yeOHOro marepuasa
Kommnosunmnonnnie CamocrosiTesibHasi padoTa 00yYarOIMXCS:
MaTepuaJbl. 1 OCHOBHBIE CBOJCTBA, COCTaB, KIaccHpukanyst. KOMIO3HIMOHHbIC MaTepHAIbI C ATIOMHHUEBOI, 4
HUKEJIEBOM MaTpHIleil; ¢ apMHUpPOBAaHHBIMU BOJIOKHAMU, ¢ oqHOMepHbIe [lopoikoBbie MaTepHrais
O065acTh X TPUMEHEHHUS HAOJHUTEISIMU. DBTEKTUYECKUE MaTepUAIIbI.
Tema 4.3. Conep:xaHue y4eOHOro Mmarepuaja
BcenomoraresibHble CamocTrosiTesbHast padoTa 00yYarOIMXCS:
MaT€pHaJIbl. Pe3unsl: cocraB, Ha3HaueHue, cBoiicTBa. Kitesiiue Mmarepuaiibl U repMeTuku. JpeBecHbie MaTepuaibl 2
Cnoco0bl mostyuyeHust
M3l N3 HUX
Bcero: 90




3. YCJIOBUSA PEAJIMBALIIUU ITPOT'PAMMBI N CHUTIIJINHBI
3.1. MarepuajibHO-TeXHUYECKOe o0ecreyeHmne

Peanuzaumss  mporpaMmbl  AUCHUIUIMHBL — TpeOyeT  Hauuyus  JlabopaTopuu
MaTepUaIOBEICHUS.

Heob6xonumoe o6opyaoBaHue:

MOCaJ0uYHbIe MECTa MO KOJMYECTBY OOydYarommxcsi, paboyee MeCTO MpenoaBaTels,
J0CKa KIJIacCHas, KOMIUIEKT Yy4YeOHO-HATMSAIHBIX IOCOOMWH, TMJIakaToB, Yy4eOHOe
o0opyioBaHUE.

YuebHOE 000pyI0BaHKE:

MukpocKon Il OTPESICHHUS CTPYKTYPhl METANIOB U CIUIABOB, KOIEp MasTHUKOBBIN
PBIYAXKHBINA JIJIs ONIPEACIICHUS YIAPHOU BA3KOCTH, IPUOOP JJIsT ONIPEACIICHUS TBEPIOCTH
METAJIOB, TIPUOOP IS ONPEACIICHHUS] TBEPJIOCTH METAJUIOB, pa3pbhIBHAS MallluHA JUIS
ONpENCICHUS] TPOYHOCTH M TUIACTUYHOCTH METAJJIOB, TieYb My(WIbHAS IS
TepMOOOPaOOTKHN, nyna bpuHem s s BBINOJHEHUs J1a0OpaTOPHBIX paboT TIo
OTIPEJICIICHUIO TBEPJOCTH METAJJIOB M CIUIABOB, NPHOOP IS HMCHBITAHUS YIPYTUX
DJIEMEHTOB.



4. KOHTPOJIb M OLIEHKA PE3YJBTATOB OCBOEHUSI
JTUCHUATIIAHBI

KoHTponbs W oOlleHKa pe3ylbTaTOB OCBOEHUS JUCHUIUIMHBI OCYIIECTBISETCS
MpernojaBareieM B IPOLEcCce MPOBEACHUS MPAKTHUECKUX 3aHATHH M J1aOOpaTOPHBIX
paboT, yYCTHOrO oOIpoca, TECTUPOBAHMS, a TaKXKE HalUCaHUs OO0yYaroIIMMUCs
pedepaToB, cOCTaBICHUS MPE3EHTALIUMN 10 33JIaHHBIM TeMaM

[lo 3aBepuieHHIO H3Yy4YE€HMS] JUCUUIUIMHBI MPOBOJUTCA aTTecTaluss B (QopMme
HK3aMeHa.

Bomnpochbl, BBIHOCMMBIE Ha aTTECTAllMIO, HANpPaBJICHbl HAa OIEHKY pe3yJbTaToOB

oOy4eHusl.

Pe3yabTaThl 00y4eHUs
(ocBOCHHBIC YMEHUSI, YCBOCHHbIEC
3HAHUA)

OcHoOBHbBIE NOKA3aTEJIU OLEHKHU
pe3yJibTaTa

Jlo1:keH ymeTn:

YMenus:

pacno3HaBaTh U KJacCUu(PUIMPOBATH
KOHCTPYKIIMOHHBIE U CHIPHEBBIC
MaTepuassbl 0 BHEIIHEMY BUAY,
IIPOUCXOXKACHUIO, CBOMCTBAM,;

YMCTb PACIIO3HABATDb U
KHaCCI/I(bI/IIII/IpOBaTB KOHCTPYKIIMOHHBIC 1
CBIPBbCBLIC MATCPHAJIbI ITO BHCIIHEMY BUAY,
IMPOUCXOKIACHUIO U CBOMCTBaM B mponecce
BBITIOJIHCHUSA ITPAKTUYCCKUX SaHHTHﬁ;

HO,ZI6I/IpaTI> MaTCpUaJIbl 110 UX
Ha3HAYCHUIO U YCIIOBUAM JKCILTyaTallun
JJIA BBIITOJIHCHU A pa60T;

yYMETb MOI0UPaTh MaTepUabl B
npoIiecce aHajan3a MX Ha3HAYCHHS U
YCIIOBHUH KCIUTyaTalliu ISl BBITIOJTHCHUS
pabor;

BBIOMPATH U pacIIM(POBBIBATH MAPKHU
KOHCTPYKITHOHHBIX MaTEPUAJIOB;

YMETb BBIOHPATh U paciiu@poBHIBATH
MapKy KOHCTPYKIITMOHHBIX MaTepUaiOB B
MPOIIECCEe BBHITTOJHEHUS MPAKTUUYECKUX
3aHITHH;

OIIpCACIIATL TBCPAOCTL MCTAJIJIIOB,

YMETh OIPECIIATh TBEPAOCTh METAIIJIOB
B TIPOIIECCE BBITIOIHEHUS JIA0OPATOPHBIX
pabor;

OIIPCACIIATD PCKHUMBI OTKUI'A, 3dKAJIKH
" OTIIyCKa CTaJIH;

YMETh OINPEACIIATh PEKUMBI OTKUTA,
3aKaJK{ U OTIYCKa CTaju B Ipolecce
BBITIOJTHEHUS TaO0OPaTOPHBIX PaboT;

no0upaTh CIIOCOOBI U PEKUMBI
00pabOTKH METaIOB (JINTHEM,
JaBJICHUEM, CBApKOM, pe3aHUEM) JIJIsi
W3TOTOBJICHHS PA3JIMYHBIX JICTAJICH,

YMETH MOAOUPATH CITIOCOOBI U PEKUMBI
00paboTKH METAIIOB (JIUTHEM, JIABIICHHUEM,
CBapKOM, pe3aHreM) JJIsl U3TOTOBJICHUS
pA3JIUYHBIX JICTAJICH;

BBIOMpaTh MaTepralibl HA OCHOBE
aHaJIN3a UX CBOWCTB IpH
NPOCKTUPOBAHUHU U3JICTUN
CYAOCTPOCHHUS.

YMeTs BEIOMpATh MaTepuabl HA OCHOBE
aHaJIM3a UX CBOMCTB IPU MPOECKTUPOBAHUU
W3J1EIUN CYJOCTPOECHUS.




JloJ1:xeH 3HATD:

3Hanud:

OCHOBHBIC BUAbI KOHCTPYKIINOHHLBIX U
ChIPBCBLIX, MCTAJUIMYCCKUX U
HCMCTAJUINYCCKUX MATCPHUAJIOB,

3HATh OCHOBHBIC BU/IBI
KOHCTPYKITMOHHBIX U CHIPHCBBIX,
METAUTMYSCKUX ¥ HEMETATHICCKUX
MaTepHaJoB;

KJ1accuUKaIuo, CBONCTBA,
MapKHAPOBKY M 001aCTh MPUMEHCHHUS
KOHCTPYKITMOHHBIX MaTepHajoOB,
MIPUHITUITBI KX BBIOOPA JIJIs1 TPUMEHEHUS B
MIPOU3BOJICTBE;

3HATh KJIAaCCU(]PUKALIMIO, CBOWCTBA,
MapKUPOBKY M 001aCTh MPUMEHEHHUS
KOHCTPYKIMOHHBIX MaTEPUAIIOB, IPUHIUIIBI
UX BBIOOpA JUIsl IPUMEHEHUS B
IIPOU3BOJICTBE;

OCHOBHBIC CBCACHUA O HA3HAYCHHNU U
CBOMCTBaxX METAJJIOB U CIIJIaBOB, O
TCXHOJIOTUH UX IIPOHU3BOACTBA,

3HaTb OCHOBHBIC CBCACHUA O HA3HAUYCHHNU
1 CBOMCTBaxX METAJIJIOB U CIIJIaBOB, O
TCXHOJIOTUH UX ITPOU3BOACTBA,

0COOEHHOCTU CTPOCHHMSI METAIIJIOB M UX
CIUIaBOB, 3aKOHOMEPHOCTH MPOLIECCOB
KpUCTAJUTU3AIUU U
CTPYKTYPOOOpa30BaHMUs;

3HaTh OCOOEHHOCTH CTPOEHUSI METAJIOB
U UX CIJIaBOB, 3aKOHOMEPHOCTH MPOLIECCOB
KPUCTAJUTU3AIUU U CTPYKTYpOOOpa30BaAHMUS;

BUIbI 00OpaOOTKH METAJIOB U CIUIABOB;

3HATh BU/Ibl 00PAOOTKH METAILJIOB U
CILIaBOB;

CYLIHOCTh TE€XHOJIOTUYECKUX
IIPOILIECCOB JIUThsI, CBAPKH, 00pabOTKU
METAJUIOB JaBJICHUEM U PE3aHUEM;

3HATh CYIIHOCTb TEXHOJIOTHYECKUX
IIPOLIECCOB JIUThsI, CBAPKHU, 00pabOTKU
METAJIJIOB JaBJICHUEM U PE3aHUEM;

OCHOBBI TEPMOOOPAOOTKH METAIIOB;
CIIOCOOBI 3aIIUTH METAJIOB OT
KOPpO3HH;

3HaTh OCHOBBI TEPMOOOPAOOTKH
METAIJIOB; CIOCOOBI 3alTUTHl METAJUIOB OT
KOPpO3WH;

TpeOOBaHUs K KaueCTBY 00pabOTKH
JieTanei;

3HaTh TPeOOBaHUS K Ka4eCTBY 00pabOTKH
JIeTaje;

BHJIbl U3HOCA JIETAJICH U Y3JIOB;

3HaTh BUJbI U3HOCA JETAJICN U Y3JIOB;

O0COOEHHOCTH CTPOCHMUS, HA3HAYCHUS U
CBOWCTBA Pa3JINYHbIX TPYIII
HEMETAJUIMYECKUX MAaTEPUAIIOB;

3HaTh OCOOCHHOCTH CTPOCHUS,
Ha3HAYCHUS U CBOMCTBA Pa3IMYHBIX TPYIII
HEMETAJUTMYECKUX MAaTEPHAJIOB;

CBOICTBA CMa304YHBIX U aOpa3UBHBIX
MAaTepUaoB;

3HATh CBOMCTBA CMAa30YHBIX H
abpa3uBHBIX MATEPHAJIOB;

KJIacCU(HUKAIUIO U CTIOCOOBI
MOJTyYEHUST KOMIIO3UIIHOHHBIX
MaTepHaoB.

3HATh KJIACCU(PUKAIIUIO B CTIOCOOBI
TIOJTyYCHHS] KOMITO3UIIMOHHBIX MaTepHAaJIOB
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