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1. IACIIOPT PABOYEM IIPOI'PAMMBI YYEBHOH JIMCLUATTJAUHDI
1.1. OGaacth npaMeHeHHs1 pabdoyedl NPOrpaMmbl

Pabouas mporpamma yueOHON JUCIMIUIMHBIABIAETCS YACTHIO MPOrPaMMel MOAN0-
TOBKH CHELMANHCTOB cpeinero 38eHa B coorpercTeuy ¢ GI'OC ClIO no cneuy-
anpbaoct 23.02.06 Texaudeckas dKCILUTyatauus MOABHXHOIO COCTaBa KeJle3HbIX
nopor. (6azoBag 10JI'OTOBKA).

1.2. MecTo y4e0HOIl AHCUHMNINHB] B CTPYKTYpPE HPOrpaMMbl HOAIOTOBKH CIIe-
UMAJHCTOB CPeHEro 3BeHa:

Vyebras OHCHHUINIMHA OTHOCHTCS K 00mienpodeCCUOHaNbHbIM AMCHUINIMHAM yyeO-
HOT'O [UKJA.

1.3. Ilesam u 3aga4n y4eOHOH AHCHUIINHBI — TPeOOBAHHA K pe3yjibTaTaMm oc-
BOCHHH YueOHOH NHCUHIIHHDL:
B pesynpTare ocBOeHHS yueOHOH AUCUMIINMHEL 00yJalomuics 10IKeH
yMeTh:
— BEIGUpPATh MATCPHAIIBI HA OCHOBE aHAIN3a MX CBOUCTB /Uit NIPUMEHEHHS B MTPOM3-
BOJICTBEHHOH JEATENbHOCTH.
3HATH!
-~ CBOMCTBA METAJIJIOB, CIUIABOB, CIIOCOOBI UX 00pabOTKH,
— CBOMCTBA W O0JIACTh NPUMECHEHHS JIIEKTPOTCXHUYECKHX, HEMETaNIMYeCKUX M
KOMIIO3ULIMOHHBIX MAaTEPUAIIOB;
— BUJIBT ¥ CBOWCTBA TOTLIMBA, CMA30YHbIX U 3allTHEIX MAaTepHaNoB.

B pesyabrare ocBoeHHd yueOHOH JUCHUINIMBLI IPOMCXOAHT nodTanioe gop-
MUPOBAHKE NIEMEHTOB O0IHX U PO(PECCHOHATBHBIX KOMHETECHIHH:

Kon Hanvenopanue pesyiipraTa 00ydeHus 1\

OK 1. [TOHMMATE CYHBOCTD ¥ COLMANLHYK 3HAYMMOCTb CBOEH By Ay1UEH NpOPEcCHH. OPORBNaT K l
Hell yeToiuMBBIA HHTEpeC )

OK 2. OpraHn30BBIBATL COBCTBEHHYIO EATEABHOCTS, BLIGUPATH TUIOBbIE METORBI H CROCOGH! 8bi-
NONHEHHS MPOHECCHOHATLHBIX 3a/1a4, OUSHHBATb WX 2QQPEKTHBHOCTL M KAYEeCTBO

OK3. TIpMHAMATE PEINSHHS B CTAHAAPTHBIX ¥ HECTAHAAPTHBIX CHTYALMI U HECTU 34 HUX OTBETCT-
BEHHOCTE

OK 4. OCYWECTBIATE TTOUCK K UCIIONB30BaHHE HHPOPMALIUH, HEOOX0AUMON Anst H3hhEeKTHBHOrO
BBLITIOTHEH IS TPOdeCCHOBANBHBIX 3a%ad, MPodeCcCHOHATBHOTO H THUHOCTHOIO Pa3BHTHS

OK 5. Hcnons30BaTh MHGOPMAUMOHHO-KOMMYHUKALIMOHHBIE TEXHOMOTMH B NPO(HECCHOHAILHON
NeATeNbHOCTH -

OKe6. PaGoTtarth B KOJJIEKTHRE M B KOMaHae, dbdextusro obwaThes ¢ KONEraMu, pyKOBOACTBOM.
[OTpeOHTEAMH

OK 7. bpate Ha cebs OTBETCTBEHHOCTS 33 paboTy UIeHOB KOMaHIbl (MOAYMHEHHbIX), pe3yabTaT
BLIIONHEHHS 3aaHMH.

OK 8. CaMOCTOATEBHO ONMPERENATh 344341 NPOPECCHOHATBHOIO U IRUHOCTHOIO PA3BUTHS, 3aHH -
MaThCs caMOO0Pa3OBAHMEM, OCO3HAHHO NIAHWPOBATH NOBBILIEHUE KBaiudKKauny

OK 9. OpHEHTHUPORATLCS B YCAOBHSIX HaCTOHW CMEHbI TEXHOIOTHH B npOodiCcCCHOHANBHOR 1EATC 11+
HOCTH

TIK 1.2  [[IpoM3BOAWTL TEXHHUECKOE OOCHYKHBAHME U PEMOHT IOABMAKHOIO COCTARA JKENEIHBIX AOPOL
B COOTBETCTBHUM ¢ TheBOBAHMAMU TEXHONOTHUECKMX MPOLECCOB

TIK 1.3  |O6ecneuuBath Ge30HacHOCTD ABIDKEHHMA HOABIKHOMO COCTABA

TIK 2.3 | Konrpoauposarh ¥ OLEHHBATE KA4ECTBO BhIIOMHAEMbIX paoT




11K 3.1

OdopMNATE TEXHUHECKYIO H TEXHOAOTHHECKYHO JOKYMEHTALMIO ) ‘

[IK 3.2

PaspaGarbiBaTh TEXHONOIHUESCKHE NPOLECCH Ha PEMOHT OTAENBHBIX eTaNel U y3JioB noj- ’
BIDKHOIOQ COCTaBA MKEICIHBIX JOPOr B COOTBETCTBHH C HOpMa’T‘HBHOl‘;f HOKYMGH'Talll/Iel\d’

1.4. KoimyecTro 4acoB Ha OCBOeHHe NPOrpaMMbl YIeOHOH JHCHHIIAHDL:

MakcumanbHas yueOHas Harpyska obyyaromierocs — 94 gacos, B TOM UHcChHe:
00sg3aTenbHas 9acTh - 61 yacos;

BapHaTHBHas 49acTh — 33 4acoB.

Vgemmgenue KOIMIeCTRa 4acoB paboueil IporpaMMbl 3a CHET HaCOB BapUaTHBHOMN
YaCTH HANPABICHO Ha pacHivpenue {(yrnyOuenue) odbeMa 3HaHNM 110 paszjenam
TIPOTPaMMEI.

MakcumanbHOHN yuebHol Harpy3ky obydaronierocs — 944acos, B TOM 4Mcie:
o0si3arenpHON ayauTopHol yuebHol Harpy3ku obyyatouierocs — 64 yaca;
caMoCTOsTeTsHOM paboTe obyuaromerocs — 30 Hac;



2. CTPYKTYPA H COJEPKAHUE YYEBHOU TACHUTIINHDI

2.1. O0beM yuebHoli AMCHBILUINHDI 4 BUABLI YueOHO#H paboThl

Bug y4ueonoi padorsl Obvem uacog

MaxkcumaabHag yueOnasi Harpyska (Bcero) 94

O6si3aTenbHag ayAuTOpHas yueOHas Harpy3ka (Bce- 64
ro)

B TOM YUCJIE:
TeOpeTHYeCKoe 0bydueHue 52
IIPaKTHYECKUE 3aHATUL 6
nabopaTopHbIe 3aHATH 6
CamocTtosiTebHas padoTa odyuaronerocs (Bcero) 30
B TOM 9HCIE!
— pabota ¢ TeXHUIECKUMH CIIPaBOIHUKAMHU
- pabota B rpymnmax
— KeHC YPOKH
~ TPEeHWHT

IIpome:kyTouHasn aTTecTanus B popMe - IK3aMeHa




2.2. TemaTuueckuil nnay M cogepxanue yyebuoi aucnuminuel MaTtepuajioBeaeHne

Haumenopanne pa3aesos H Tem Copepxanne yaeOHOro MaTepHaia, IPAKTHYECKHE 3aHITH ¥ J1aboparopHbie padboTsl, Obpem Ypoeens oc-
caMocTosTe IbHAs pafora o6yuaeuuXxcs Jacos BOEHMHS
1 2 3 4
Pazgen 1. 55
TexHoJ0TAA METANIOB
Tema 1.1. OcHoBbl Copepaxanne yyeGHOre Mmatepnala 4 2
MeTALICBEICHUS Knaccudurkauusa metannoe. Kpucranmusauus metaanop. KpucTannuyeckoe CTpoeHUe Me-
Tannos. CpolicTBa METAINOB: PU3MUSCKYE, XMMHUUECKHE, MEXAHHUYECKHE W TEXHOIOTHYEC-
cxure. Cnocobbt onpeieNeHust OCHOBHBIX CBOYCTB METAIIIOB, SBNEHUs aIOTPOIIMH W aHU-
30TPOTIHM
IlpakTHUecKkHe 3aHATHS 4
Onpenenexnue TBEPAOCTH METANIIOB.
OmnpenefieHue yaapHOH BI3KOCTH METANN0B
CamocTosrenrHas pabora ofyqaomnxes 2
BoinoaHeHue pedeparos WM HOArOTOBKA NPe3eHTaLMH o puMepHol Tematnke: «Me-
Taliibl ¥ WX cBOMCTBAaR, «KpucTamiusauns merannosy, «IIpumererne meranios na xe-
Ne3HOACPOIKHOM TpaHcnopren, «H3 HeTopuy xenesar ¢ MCIAb30BaHHeM HH(pOpMaLHON-
ubIX pecypcos MHTepHeTa, OCHOBHOH M AONCRHUTENBHOHR JIHTEPATY Db
Tema 1.2. Ocuossl Teopun crnasoB | Coxep:xanse yyebHOTO MaTepHana 4 2
Cucrema criapoB. KOMNOHEHTS cHeTeMbl. (Paip cnnapos. CTPYKTYpHBIE COCTABISIIOLINE
CIIaBOB: TBEPAbI PACTBOP, XUMUUECKHE COCIAMHEHHS, MeXaHnueckas cMech. CBA3b MEXAY
CTPYKTYPOH ¥ CBOJCTBAMY CILIABOB,
IorsiTre quarpaMMbi COCTOSHMA. JparpaMmMa COCTOSHMS JKENe30YTePOJHCThLIX CHNABOB,
OCHOBHBbIE TOYKH H TUHWH AWATPAMMbI COCTOAHUS HKENE30YTICPONMCTLIX cibiaor. Kpu-
THHecKue ToukM cTaned (Touxu UepHosa). Bangrue yrnepoaa v nocTogHHbIX fipumeceii Ha
. cBOWCTBA cTane!
: JlaGopaTopuas pabora 2
. Mecnenopanne awarpaMmbl COCTOSHHS MKEIE30YTNEPOANCTHIX CIUIAR0S
Camocronreanrnan pabora obyuaommxes 2

BeinoaHenue pediepaTos UK NOArOTOBKA Npe3eHTaUMH no remam: «bynar — 3HamenuTas
ctanwby, «Kpuetamn J.K. Heprosan, «Mup craiedl ¥ cnnasoBy ¢ UCIIOAB3OBAHHEM MH(OP-

' MALIMOMHLIX PeCypcor MuTepreTa, OCHOBHON W NONONHUTERBHOHA JIMTEPATYPbL; BLINOIHE-
. HHE HHAMBHAYATLHLIX 334aHNH NO AMArpaMMe CoCTOAHUN JKENe30yINEpuANCTbIX CIABOB,

HOATOTOBKA K 3a1UMTe O'I"]L“]‘L?E__HO na60pa‘1‘opnomy FANATHIO




Tema 1.3, Kenezoyrnepogucrsie,
JIETHPOBAHHbIE U NIBETHLIE

Coneprranne yueGBoro marepuana

Knacendmxanus cranefi. YrnepoanuceTbie KOHCTPYKIMOHHBIE CTAJTM: BB, CBOMCTBA, Map-
kuposka no 'OCTy, npumeneHHne Ha MOABHIKHOM COCTABE JKeNEe3HbIX Jopor. O6iiue cBe-
JeHHs 0 TepMuueckor 06paboTke craneil. dazoBbie NpeBpallieHns Npy Tepmyueckoil 06-
pabotke craned. Buas! repmuteckoi o0paboTky: OTHKUI, 3aKaJIKa ¥ OTITYCK CTalIH, BrusHue
Tepmuuecko o0paboTky HA MeXaHHyeckue CBOHCTRA CTANTH.

Ofuime cBefeHHs 0 XMMUKO-TepMuUuecKol o6paboTke cTanei. Gazopble NpespaLleHus NpH
XHMMKO-TepMH4Yeckol 00paboTke craneil. Buabt xumuko-TepMuteckcii o0paboTiu.
BriusHue xuMuko-TepMuueckoit 00paboTku Ha cBolicTea cTami. Knaccudukalius 4yryHos.
Csotictea, Mapxuposka no 'OCTy u npumMesedue pasHYHEIX BHOOB YyT'YHOB Ha MOJI-
BHIKHOM COCTaBE XKEJIE3HbIX JOPOr.

Jlerupopanuble cTaaM, ux knaccudurauus. BnusHue Nerupyonmx 3/1eMeHTOB Ha CBOHCTBa
ctanell. Mapkuposka no 'OCTy neruposanHbix craneil. [IlpuMeneHye nernporadHbIx
cTallel Ha KEE3HOIOPOKHOM TpaHcmopTe. [ {BeTHbIe MEeTAJLTb! ¥ CIIJIaBLI HA HX OCHOBE.
AmoMuUHHUI ¥ CANaBL! HA ero ocHoBe. Medb M CnAaBb! Ha ee OCHOBE. AHTHOPHKLIHOHHbIE
NOJHNHKKOBBIE CHaBbi. MapKUpoBKa IBETHLIX ¢Minaros. [IpuMeHeHHe HBETHLIX METaJl-
JIOB ¥ CMNABOB HA UX OCHOBE Ha NOABMIKHOM COCTABRE XKENE3HBIX AOPOF

12

JlabopaTopHbie padoTel

Hccaenosanue MEKPOCTPYKTYPDl YLACPOAUCTHIX CTANEH M HYTYHOB.
HcenepoBanie MHKPOCTPYKTYPH LBETHBIX

METAINGB H CIIFAROB

CamocTonTensnas pabora obyuawomuxes

PaGoTa ¢ TexHRUECKUMH CIIPABOUHMKAMM: PACIIA(POBKA MAPOK CIIAZBOB, ONpeaeieHHe
MEXAHHUYECKUX XAPAKTEPHCTHK CIJIABOBR, BLIOOP PEXUMOB Tepmuyeckol obpaborku cria-
BOB, Bb1OOP CIINAROB /15 M3TOTOBIEHMS KOHKPETHbIX AeTaseH; BblMONHeHHe ped)epaToB WK
NOATOTOBKa MPE3eHTAUUHA 10 TeMam: « YrNepoarcThie CTany B uX MPHMEHeHHE Ha ToA-
BHCHOM COCTABE XKEAE3HbIX AOPer», «HYIYHbl H UX NPHMEHEHHE Ha JKENE3RON0OPOKHOM
TpaHcnopTen, «JlernposaHHble CrlaBbl 1 UX NPUMEHEHHE HA JKENE3HOLOPOKHOM TPaHC-
nopren, «LigeTHbie METALIb] ¥ UX IPUMEHEHHE HA XeJIe3HOJOPOXKHOM TPAHCTIOPTER,
«CrinaBbl UBETHBIX METAJIOB M MX NPUMEHEHME HA NOABMIKHOM COCTABE HEJIC3HBIX JIOPOT»
¢ MCTIONBL30BAHKEM HHGBOPMALIMOHHBIX pecypcos MuTepHeTa, 0CHOBHOM K A0NIONHHTENbHOM

AWTEDATYPEI

Tema 1.4. Criocofnl obpaboTKi Me-
TANIOB

Copepxanne yueHHOro MaTepHaa

Jureknoe npouseoacTeo. CrepikHeRbie B GOPMOBOUHbIE MaTepHalibi, MeToasl TonyveHus
oT/neoK. CnennansHele cnocodn: AWTss. JIuTeH bie CrifaBsl, UX NpUMEHEeHHE Ha JKeses-
HOAOPOKHOM TPAHCTIOPTE.

Obpatorka METANIOB AaBicHHCN, Buas o0padoTry MeTanI0B AaBNeHUeM: IipoKaTka,

L2




fipeccoBanme, BoJIoyeHue, cBo00IHAT KOBKA, WTamnopka. Maneaus, nonyyaemsie pu o6-
paboTKe JaB/eHHEM.

Cnoco6rt crapiu. [Takika v pezka meTaiuioB. lIpuMeHense pasiyuHbIX BHAOB CRAPKH, TIAHKH
¥ Pe3KK META/IIOB B PEMOHTE MOABIKHOro coctasa. O6paboTka METANN0B pe3aHKeM Ha
TOKAPHLIX, CBEPIUIIHHBIX 1K (PPEe3ePHBIX CTAHKAX

Tlpaxrageckoe 3aHsITHE
Bribop Mapku MeTauia Uit KOHKPeTHOH fetann ¥ criocoba ero obpaboTku

CamocronTeabHas pabora o6yualomuxcs

PaboTa ¢ TeXHHYECKHMM CIIPABOYHHMKAMHM: Pacin(pOBKA MAPOK CIUTABOB; ONPEACHCHHE
MEXAMHYECKUX XapaKTEePUCTHK CIIIABOB; BHIOOP peXkMoB TepMyueckol obpaboTku cnina-
BOB; BLIOOP CHITABOB 719 M3rOTORACHUR neTaneil; suibop ¢nocoda U3roToRIeHHS HCTAIN,
Toaroroska rpeseHTalki WM BBITIONHeHHe pedeparos Mo remaM: «dyaecHble aysm (o
JiasepHo# ceapke), «Cnogo bepet niasMan, «B JaBUHe WMITYJIBCHBEX PaspsLIoB» ¢ HCNOJb-
30BaHUEM HH(pOPMALMOHHLIX pecypceos MHTepHeTa, OCHORHON M JONOTHUTENLHOM JuTe-
paTypbl; BHITOMIHEHNE MBAMBMIYANBHBIX 3a8annii 1o Bp100py cnocoba obpaboTku netany,
COCTABACHUIO Hepeyns AeTaNe NOKOMOTHBA, H3rOTaBIMBAEMbIX IUTHEM H JIABICHUEM

Pazpen 2.
DIeKRTPOTeXHHYECKHE MATEPUAILI

12

Tema 2.1. TiposoannkoBsie, HOJIY-
NPOBOIHHKOBbIE,
AHIEKTPHYECKHE
¥ MATHHUTHbIC
MaTepHasbl

Conepxanue yuebHoro Marepnana
[1poBOARMKOBBIE, MONYNIPOBOLHUKOBBIE, AUNICKTPHUECKHE U MATHUTHLIE MATEPHATIBL:
BH/Ibl, CBOHCTEBA W NIPHMEHEHHE Ha TTOZBMYKHOM COCTABE WENE3HLIX A0POr

L

CamocrositennHas pabora obyualoniuxcs

Boinonnenue pedieparos nitv npe3eHTalni ¢ HCMONBL30BAHKMEM MH(POPMAUMOHHBIX PECYpP-
cos MHTepHeTa, OCHOBHOA M SOMOIHUTENBLHOA AMTEPATYPh! 10 TeMam: «I IpOBOAHHKOBBIE
MAaTePHaNb! BLICOKOTO YASTBHOTO CONPOTUBIESHUAN, «MaTepuanb! BbICOKOH MPOBOIHMO-
ey, «IlpuMeneHHe NPoBOARMKOBBLIX MATEPHANOB HA JKEJIC3HOAOPOIKHOM TPAHCHIOPTEN,
«flonynposonsukoBbie MaTepuansl ¥ ¥x cBoiCTBa», «IIpUMeHeHne NoNynPOBOAHHKOBbIX
MATEPHAAOE HA NOABUKHOM COCTARE JKENE3HBIX AOPOrn, « MaruuTHO-MaTKUe MaTepranbn,
«MarnutHo-TBepable MaTepHanely, «[ IpyMeHEHHE MArHWUTHBIX MATEPHAIOR HA TIOJBHKHOM
COCTaBe ENE3HbIX AOPOr», «AMinexTpHUECKHe MaTepnaibl, WX CBOHCTRay, «ITpumeHeHne
AUBNEKTPHYECKMX MATEPUANIOB HA MOABMIHOM COCTABE JKEIE3HBIX A0POI.

Bbinoanene HRIMBHAYANLHOTO 33AaHH1s 10 COCTABAEHMUIO TabNKLl CBOMCTR AN3NEKTPUKOB,
NPOBOAKKKOB, TOJYIIPOBOAHNKOB ¥ MATHUTHBIX MATEPWANOR




Paznen 3.
IKHANPOBOYHLIE
MAaTePHAIbLE

Tema 3.1, Buasl
TOILJINBA

Copep:aHne yueSHOr0o MaTepuana
Teepnoe, sxunkoe u razoobpazHoe TOomHE0. CBOHCTBA ¥ NIPUMEHEHHE PA3THUHBIX BHIOB
TOITMBA Ha TIOZBUIKHOM COCTABE WENE3HEBIX A0POT

CamocTogTensHas padora ofyuaromuxes

Brinonnenue pedepator ¢ Mcnonb3osaHueM HHGOPMaItHOHHEX pecypcoB MHTepHeTa, oc-
HOBHOM # NOTOJHUTEILHOM AUTEPaTYPHI 110 Temam: «Buaet Tonnueay, «CBOHCTRA TOILIH-
Ba., <<H})HMBHBHH6 TOTUTHBA Ha MOABUWAHOM COCTABE YKEJICIHBIX JOPOrs. Brmonnenne
MHAMBHAYaNLHOIO 3aJaHHA 110 CPABHUTENBHOMY aHak3y pasublX BUAOB TOMIHBA

Tema 3.2. CmazouHple MaTepHaIbl

Copnepmxanne yaefHOro Marepuaia
Haszna4enne cMa304HBIX MaTepuanoB. JKuakue, NNacTHUHBIS U TBEPALIE CMA30UYHBIE Ma-
TEPUanbl: WX BHIbl, CBOHCTBa M IPUMEHEHKE HA TI0ABWKHOM COCTABE JKEJIE3HBIX A0POT

CamocroaTennuas pabora oGyyaomuxcs

Brinonsenue pedeparor win noarotoexka npesedraimil no TeMam: «HasHaueHue U BUALE
KMAKKX CMA3OUHLIX MaTepuanoey, «IIpyuMeHeHHe cMa30UHbIX MATEPHAI0B HA NOABMIKHOM
COCTABE MEJE3HbIX Jopory, «CnocodBl MOAYHEeHNs KUAKMX CMa30UHbBIX MATEPHATIORY,
«Cnoco0bl MOYUSHMS MAACTHYHBIX CMA304HbIX MATEPHATIORY C HCTIONL30BAHHEM WHHOP-
MaUMOHHBIX pecypeos HuTepreTa, OCHOBHON W NONONHWTEABHOH AUTEpATY b

Pasnen 4.
TMosmmepHbIe MaTe PHAILI

Tema 4.1. Crpoenne n ocHoBHbIE
CBORCTBA OJAHMEPOB

Copepixanne yuebHoro marepuana

CocTas, cTpOeHHe M OCHOBHbIE cBOHCTBA NonumMepor. Cnocobbl MomyyYeHus nonuMepos.
Matepuans Ha OCHOBE NOAUMEPOB. TIPUMEHEHHE NONUMEPHBIX MATEPHANIOB HA NOABMIKHOM
COCTABE JCNE3HDIX JA0POT

CamocTosiTenbras padora o0yuaromuxcst

IToarorosxa coobuernii no remam: «CTpoeHne noJIMMEpoB M CNOcoBbI UX 1TONYYEHUs?,
«CBONBCTBA NOAUMEDPOBY, « T ePMOTIACTHYRbIE TINACTMACCH] M UX NIPUMEHERUE HA NOA-
BIIKHOM COCTABE JKEAE3HBIX A0POM, «TepMOPeaKkTHBILIC N71aCTMACCH ¥ X NPUMEeHeH e Ha
TIOABMICHOM COCTABE JKEJE3HbIX ACPOr», «MaTepuanb: Ha OCHOBE NOJUMEROB ¥ HX TpUMeE-
HEHME Ha XeNE3HOAOPOIKHOM TPAHCTIOPTEY € UCTICNb30BAHNEM HHPOPMAUMOHHbLIX pecyp-
coB MHTepHeTa, OCHOBHON ¥ JONOJHUTENLHOH AUTEpaTYPhi

Pazaen 5. Komnosuuuonnnie mare-
pHAaAL

Tema 5.1, Buant 4 csoiiersa Kom-

Coacpaxanne yuedioro Marepnaia




NMO3KIHOHEBIX MATEPHAIIOB KoMmo3HLHOHAbIE MaTepHanst: Ha3HaueHue, BAbl M cBoiicTBa. Crocobbt nonyyenus
KOMITO3HUHOHHBIX MarepHanos. ITpuMenene KxoMn0O3HUHOHHBIX MATEPUATIOB HAa HOABIDK-
HOM COCTABE MEJEZHRIX JOPOr (3MEeMEHTB! BHYTPEHHETO OCHAIUCHHS BarOHOS, KOMIIO3H-~
UHOHHBIE TOPMOZHBIE KOJOAKY W ApP.)

CamocTosiTenbHasg pabora obyyaomuxces 1
Brinonrnenue pedepaTor Win nOArOTOBKA Npe3enTanuil 1o tTemam: «Jlucmepc-
HO-YTIPOYHEHHBIE KOMIIO3HUHOHHBIE MaTepuably, « BONOKHHCTBIE KOMITIO3ULHOHHEIE Ma-
Tepuanbl», «CIOUCThIE KOMNO3ULMOHHBIE MaTepuanb», «CBoitcrea n 00acTh MPUMEHEHHS
KOMITO3MLHMOHHBIX MATEPHANOBY C MCHOIB30BaAHHEM HHPOPMALMOHHBIX pecypcoB HuTep-
HeTa, OCHOBHON W JHONOJIHKTENIBHOH JIRTEPaTy phi

=

Paznent 6. 3ampTHLIE MATEPUAIH]

Tema 6.1. Buabl 3alHTHBEIX MaTe- Copepxanne yuednoro Matepranta 2
pHAJIOB 3alMTHBIE MATEPUAIEL: HA3HAYEHUE, BIBI, CBOHCTEA. CriocoObl HAHECEHHS 3alUHTHBIX
maTtepHranor. [Ipumenerne 3auMTHBIX MaTePHaIoB Ha NOABHAKHOM COCTABE JKENIe3HBIX HO-

por

CamocTosTe/ibaan patora obydaronimxes 4
Brinonnenue pedepaTor wiaM NOANOTOBKA NPE3EHTALIMA N0 TeMam: «3aliUTHBIC TOKPITHIY,
«Cnocobbl HaHECEHUs 3aILUTHLIX MOKPBRITUHY, «TIpUMeneHe 3alUWTHBIX NOKPbITHIT Ha
NOABMIKHOM COCTABE JKEJIE3HBIX A0POT ¢ UCTIOJIL3OBAHUEM UH(BOPMALHOHHBIX PECYPCOB
Hurepnera, ocHOBHOH u gononnuTensHOH urepaTtypsl. loarorosxa k axsameny

Bceero 94

HJist xapakTepyrCcTUKY YPOBHS OCBOCHMS yueOHOro MaTeprana UCHONB3YIOTCS cleayiomye o003HadeHus:

. — o3HakoMuTeNbHbIH (Y3HaBaHUE paHee U3YYeHHBIX 0OBEKTOB, CBOUCTR);

2 — PENPOAYKTUBHBIHA (BBIOIHEHNE JAESITeNLHOCTH 110 00pa3ily, UHCTPYKLIMN WK [TOJT PYKOBOICTBOM );

3 — NPOJNYKTHBHBIN (1IaHMPOBaHKE M CAMOCTOATEFHOE BBINOIHEHHE ICATENbHOCTH, PellieHte NpoblieMHbIX 3a/1a4).




3. YCJOBUS PEAJINALIAY PABOYEN ITIPOTPAMMBI YYEBHOT
ANUCHHATLIHHDBI

3.1. MarepHaJbHO-TEXHHYECKOMY 00€CHEYEHHIO

Peanuzauusa pabouell nporpaMmbl yueOHONH AUCHUTUIMHEL TpeOyeT Hanuuys
yuebHo 1aboparopuu u Kabuneta MarepuanoBenenue. r r. bpsHck, ya. dzep-
’KuHCKoro, 1. 47, Jlabopatopust Ne 316

O6opynosanue abopatopuu U pabounx MecT B raboparopnu:

Croapl yuebnpie — 15 mt., cTynbs yderudeckue -30 mrt., paboyee MecTo
Ipenojasaresns, npecc bpuHens, MasTHUKOBBIH KOTIep, annapaThl A HCTIBITAHNHE
AU3NeKTpuKoB Ha Ipoboit AUMTU-60, metannorpaduyeckue MUKPOCKOTIbL, pe-
IYKTOPBl Pa3NUYHBIX THITOB, MOLCIH Pa3lMYHBIX MEXaHU3MOB,  HHOOP-
MAaI[HOHHEIE CTEH[(BI.

3.2. HNudopmaunnonnoe ofecneyenne odydeHus
Ilepedyens pexomesgyeMod ydeOHOH nuTepaTypsi, MHMOPMALHUOHHBIX pe-
cypcos ceTdl MHTepHeT.

Ocrosyas yyebHas nutepartypa:

bonpapeuxo I'.I'. Marepuanosejienue y4eOHUK UL CpeIHEro npodeccuo-
nansroro odpaszosamua / I'.I' bonpnapenxo, T.A Kabanopa, B.B. Pribanxo; mon
penaxuue/ I'.I". bornapenko - 2-e u3a.- Mocksa: Msgarenscto Fpaiit, 2021, - 329
c. (Ilpodeccuonansuoe obpazosanme). — ISBN 978-5-534-08682-9. — Tekcr:
anexktporHB// ObpazoparenepHas mnardopma FOpaiit  (caiit). — URL:
https://urait.ru/bcode/470070

VHTepHeT-pecypCh:
bonnaperko I'.I'. Marepuanosenenue yueOGHNUK jUIst CperHETO MPodecCHoHanb-
noro obpasosanus / I'.I" bonnapeuxo, T.A.Kabanosa, B.B. Pribanko; noa penax-
uue/ I'.I".bonaapenko - 2-e uzn.- Mockra: Usnarenscrso Hpaiir, 2021. — 329 c.
(Qnexrponsnnii  pecype) (Ilpodeccuonansroe obpazosanue). — [SBN
978-5-334-08682-9. — Tekcr: asnexrporHBI/ OOpasopaTensHas aTGopma
HOpaiir (caiit). — URL: https://urait.ru/bcode/470070

3.3. Bruinoanenne Tpebosanuii PI'OC B 4acTH UCHOAL30BAHHS AK-
THBHLIX H HHTEPAKTHBHLIX (pOpM 00yIeHus

B nenax peanusanyi KOMIETEHTHOCTHOTO MTOAX0a pabodas porpaMma
IIPEeTyCMaTPHBALT HCHO/IL30BaHMe B 0Opa3oBaTEIFHOM IIPOLIECCe AKTHBHEIX U HH-
TEPaKTHBHEIX (GOPM MPOBENeHNs 3aHATHH B LeJs1X (JOPMUPOBAHUS U PA3BUTHS
001IHUX ¥ MPOohECCUOHATBHBIX KOMIIETEH M


https://urait.ru/bcode/470070
https://urait.ru/bcode/470070

4. KOHTPO.Th H OITEHKA PE3YJIbTATOB OCBOEHHSI YYEBHOI
JUCHUATLIVHBI

Konrpoab M OueHKa pe3yiNpbTAaTOB OCBOEHMs YUEDHONU AHUCUMNIHWHE
OCYUIECTBAACTCS IIpENOJaBaTe/IeM B TPOLIECCE MPOBEACHMUS TPAKTHYECKUX 3aHSTHI U
nabopaTopHBIX paldoT, JK3aMeHa, a TaK)KE BLINOTHEHHA OO0YyJYaloUIMMUCT MHAMBU-
AyaibHBIX 33iauuil, 32N Tsl peepaToR WK IPE3CHTALVH.

Pesyaprarsl 00y4eHHA (OCBOCHHBIE YMe- ®opMbl U METOALI KOHTPOJAS H

HHUH, YCBOCHHbIE 3HAHHA) OHEHKH pe3yNbTaToB 00YyycHus
YMeHHs1: IxcnepTHoe HalMIOeHHE M OLEHKAa HA Mpak-
BHIOHpATh MATEPHANbl H2 OCHOBE aHAIM3a UX THUECKUX 3aHATHAX U J1abopaTopHbiX padoTax

CBOf/jCTB, A NPpUMEHCHUA B IIPOM3BOACTBEH-

HOH AeITeNBEHOCTH

SHAHHNA: IKCNEPTHOS HADNIONEHHME W OLEHKA Ha Mpax-
CBOWCTE METaANOB, CIUTAROB, CNIOCODOB UX THUYECKHX 3aHATHAX U JlabopaTopHbix paboTax
06paboTku

crolicTs ¥ obnacTu IIPUMEHCHHA 3JICKTPOTEXHU- OLUEHK4 BBRHIONMHEHHS HHIWBUIAYAJIBHBIX 3aja-
YECKHX, HEMCTAUIHUECCKYUX ¥ KOMIO3ULIMOHBHBIX HHﬁ, 3alHThI pecpeparos KWhn npeserrrauuﬁ

MATEPUAIOB

BUIOB H CROHCTB TOUINBA, CMa304YHBIX H {2KCIEPTHOC H3.6II}0B,€HK€ M OQUEHKA Ha npax-
3aUTHRIX MATePpUalioB TUYCCKHX 3aHATHUAX H J'[EI60p8.TOpr[X pa60Ta,\'-
OLCHKA BBIGOAHCHHMA WHAMBHUAYaNbHbLIX 3ala-

HUH, 3aMUTEE pedepaToB MK NIpe3eHTalui




Penensns
Ha pabouyio nporpaMMmy yueOHO! MUCIIMILIUHE]
OI1.05 MarepuanopeacHue
078 CREeyUaIbHOCHIU
23.02.06 Texnuueckas IKCHAYGIMAYUA NOOGUIICHO20 COCMABA IICENEIHLIX (0PO2
0a30Basg MOATOTOBKA CPEeHETO MpodheccnoranbRoro 0bpasopanus

Asmop npoepammer:  Jloarunuera JLLA. — npenojiagarens
bpsucxoro guimana [II'YIIC

Pabouas nporpamMma MO JaHHOM IHMCLUMILTHHE pa3paboTaHa B COOTBETCTBHU C
TpeboBaHmwIMH  DefepalbHOr0  TOCYAAPCTBEHHOTO  00pazoBareibHOr0  CraHjapra
CpEeIHEro npodeccuoHanbHOr0  obpasoBauus 10 cneumanbHoctw  23.02.06
TexHumgeckas OSKCIUTyaTalldsi [OABHKHOTO cOCTaBa JKENE3HbIX gopor. Pabouas
nporpaMma [0 AaHHON JUCHMIUIUHE OTHOCHTCS K 00S3aTelNBhHON Hacty 1tporpammub
noAroTosku cnenuaiucron cpearero 3seda ©I'OC CIIO no cneuunansHocTtu 23.02.06
B crpykType mporpamMMbl [OAIOTOBKM CHELHAIMCTOB cpejiero 3seHa yuebHas
mucramiuda OIL05 «MarepuainoBefeHne» OTHOCUTCA K NPO(EcCHOBAILHOMY HIHKITY
ob1enpodecCHOHaNbHBIX JUCHUILIHH

Pabovaa npozpavma yuebroi oucyuniuner OI1.05 MartepuanosefieHue cocmoum
U3 CREOVIOUUX PA3OENO8!

1. Iacnopr pabo4eil nporpaMmMel yHeOHOH JTUCHMITIINHDL.

2. CTpykTypa v cojepanue yucHHON JUCHUILIUHDL.

3. Yenosus peanuzaliy [porpaMMbl yueOGHOH TMCIIHTIIMHEL

4. KoHTpOIIb ¥ OLIEHKA Pe3yIbTaTOB OCBOCHUS YUeOHOR JMMCUUITTHHBIL.

5. Pe3ynprarsl 0CBOCHUS YYeOHOH JUCIIUTITHHEL.

B rmacnopre mnporpaMMBl  cDOPMYJIMPOBAHBL  HEJM M 3aJau¥  OCBOEHHS
JUCLHILIMHBI, HalpaBlIeHHbIC Ha opjJaleHue  Oo0ydalouIMMuUcs  O0mMH  n
PO ECCHOHANLHBIMUA KOMIICTEHLMAMHU,

JlaHHOEe KONMYECTBO 4acoB, BbIICJEHHOC Ha OCBOCHUE YUeOHOHN AMCLMILIMHDL,
HO3BOJIHT:

- copMupoBaTh y 00yHarOmMXCcs HeoOXomuMble TPOodeCcCHOHATBHEIE | O6Ie
KOMIETEHIUY;

- TIOJY4uTh HEOOXONUMBIC 3HAHMUS M YMEHHUS, KOTOphIE MOXKHO NPUMEHATH B
JalbHeHIueM Ha IIpaKTUKe.

Temamuueckuii NAAH y4eOHOU OUCYUAIUID! UMEem CAEOVIOUUE PA30eAs! U el

Pasnen 1. Texnonorus MeTa/iNoB

Tema 1.1. OcHOBBEI MeTaIOBEACHUS

Tema 1.2. OCHOBBI TEOPHUH CILIABOB

Tema 1.3. JKeneszoyrnepoaucTeie, JEerdpoBaHHbIE M [IBETHBIC METAITbI

Tema 1.4. Cniocobs1 00paboTky MeTaJIOB

Paznen 2. DNeKTpOTEXHUYECKHE MATEPHAIDI

Tema 2.1. IlpoBOMHMKOBEIC, MOMYNPOBOJHUKOBBIE,  JIUDJICKTPUYCCKUE 1
MarHuTHbIE

MaTepHaibl



Pazgen 3. DxunmupoBOYHbEIE MaTePHATIE]
Tema 3.1. Buns: Tomstusa
Tema 3.2. CMa304HbBIE MATEPUAIIBE

Paznen 4. [NonumepHbie MaTepuasibl
Tema 4.1. Ctpoenne u OCHOBHBIE CBOMCTBA HONHMEDPOB

Paznen 5. KoMno3unmoHHbIe MaTepralib]
- Tema 5.1. Buzapt 4 cBOHCTBA KOMIIO3ULUOHHEIX MaTepHAIOB

Paszjen 6. 3aimuTHpIe MATEPHATLI
Tema 6.]1. Bup! 3aITHBIX MATCPHUANIOR

TeMarnuecku¥ fulaH UMeeT ONTUMATLHOC PACHpeleNieHre YacoB 10 pazfaenam H
TeMaM 110 OUHON dopme 00yUYeHHs], B COOTBETCTBUH C YUCOHBIM ILIAHOM.

Kax eIl paznen mporpaMmbl OTPaXaeT TeMATHUKY M BOMPOCHI, MO3BOJIOUIME, B
IIOTIHOM o0OBeMe, U3yuuTh HeoOXO0JiMMblil Teopernmueckuil matepuan. [lposesctiuc
IPaKTUYECKUX 3aHATUH, NPECLYCMOTPEHHBIX pabouel nporpaMmMoli, IMO3BOJISIIOT
3aKpelMTh TEOpPeTHYECKUe 3HaHuws, npHoOpeTeHHble INPH H3YHEHHH JaHHOM
IUCIHTIIHHBL

Conepxanue pabodeil mnporpaMmbl yHeOHOH AMCLMIUIMHBI  COOTBETCTBYET
TpebopanusM  Deiepa’bHOTO TOCYHAaPCTBEHHOIO  00pasoBaTEeNLHOIO — CTAHIApTa
cpenHero  npodeccHMoHanbHOrO  obpazoBadus 10 crneumansHoctH  23.02.06
TexHu4yecKas 3KCITyaTalus IOABMKHOTO COCTaBa JXKENE3HBIX JIOPOT.

Wzyuenue paHHOM AMCIMIUIMHB! CIIOCOOCTBYET 3(PQEKTHBHON U KayecTBEHHOMN
TOJATOTOBKE MOJIOABIX CHEUMAIMCTOB B 00JACTH  TeXHUUECKOM sKCIUlyaTanmn
[IOABHKHOIO COCTaBa KeMNe3HBIX AOpOr

PaGoyass nporpaMMa COIACPKUT MUHUMYM JIMTEPATyphi, HEOOXOMMMON AT
U3Y4CHUA AAHHOH JHCLHIIAHEL

B menom paspaborannas paboyas nporpamma yueOHo¥ mucumniuust O71.03
«Marepuanope/leHue»  aKTyalbHa, COOTBETCTBYeT TpeOOBaHUSIM  MPOrpamMMbi
HOATOTOBKY CHEUMAIUCTOB cpeaHero 3sedHa degepanbHOr0 TIoCyAapCTBeHHOIO
00pa30BaTeNbHOrO CTARJapTa  CPEAHETo MPOPECCHOHANLHOTO 00pa3oBaHUs 110
cuenansuoctd  23.02.06 Texupdeckas 5SKcIulyaTaliMs IOABIDKHOTO — COCTABA
JeJIe3HbIX JIOPOT.

Paspaborandas mporpamMma y4yeOHOM  AMCUMIUIHHBI  PEKOMEHAYETCS  [Uis
HCHOAR30BaHMA B y4eOHOM npoiiecce IIpH  ITOATOTOBKE  OOYHAIINUXCH 1O
crienuansHocTi 23.02. 06 Texnuyeckas 3KCIUlyaTalys OJABUAKHOIO COCTABA KeIe3Hbix
JIOpOT.

PeueH3eHT __npenopasatens bynatuukas E.M. I'BIIOY
PGFI/IOHa.HI:HOFO xegr e{HOJIopo;KHoro TeXHUKyMma r.bpsrcka

« » 20 rox




Penensus
Ha pabouyro MporpaMMy Y4eOHOH NUCLIMILTAHET
OI1.05 MatepuanoseaeHue
s cneumansHocTH 23.02.06 Texnuueckas 2KCHAYAMAUUA  NOOGUICHO20
cocmasa cenesHvix 0opoz 6az0eas No020moeKd CPeoHe20 NPoMecCUOHANbHOLO
0bpazosanus,

Aemop npozpavmmer:  Nonrunuesa JLA.. — npenopasatens bpsaHckoro ¢pununana
HIVIIC

PabGouas mporpaMMa MO JaHHOH ANCUMILIMHE pa3paboTaHa B COOTBETCTBUM C
tpeGoBanusivp DenepanbHOro rocyfapCTBEHHOro 00pa3oBATENHHOIO CTaHIApTa
cpeiero  npodeccHOHaNBPHOTO oOpasoBaHus 10 cneuuanbHoctd  23.02.06
TexHnuueckas OSKCIUIyaTallus MOIBIDKHOIO COCTaBa JKele3HbIX ngopor. Pabouas
IporpamMMa 0 aHHOM NWCHUIIIMHE OTHOCUTCS K 00f3aTe/IbHOW  YacT
mporpaMMbl TOATOTOBKM  crenuainuctos cpeadero 3sema ®I'OC CIHO no
crienaneHOCTH 23.02.06 B cTpyKType mporpaMmbl HOATOTOBKU CIICLIHATIUCTOB
¢cpenHero 3BeHa y4eOHas mucnunnuHa Of1.05 MarepuaiopeeHue OTHOCUTCS K
HpO(eCCHOHATLHOMY LHKILY OOLIENPOhECCHOHANBHBIX AUCHHUIIINH

Pabouas npozpamma yuebnoii oucyunaurner OI1.05 Marepuanosezenue
COCHOUM U3 CAEOVIOUWUX PA30enos:

1. Ilacmopr pabouelt mporpaMmbl Y4eOHOH AUCLMIUIMHEL

2. Crpykrypa u coaepkaHue y4eOHOH TUCLMIIKHEL.

3. Venosus pealii3zalyy IporpamMMsl y9eOHOR ITUCHUIUIMHBL.

4, KoHTPOJE 1 OLIEHKA Pe3yIbTaTOB OCBOSHUS YUEOHOR TUCHMIIIMHEIL.

B nacmopte nporpaMMbel cOOPMYJIHMPOBAaHBI ILENHM M 334a4d  OCBOSHUA
OUCHMILIMHEI, HATpPABNEHHbBE Ha OBNajeHue ofyJalomuMucs OOMWMMH U
po(eCCHOHANBHBIMI KOMIIETCHIUAMH.

JagHOe KOMMYECTBO YacOB, BLIJAECIEHHOE Ha ocBoeHHe yueOHOU
OUCUMILIMHEI, [IO3BOJHUT:
- copMHpOBATh ¥ O0YYaIOIKXCAd HeoOXoauMble IpodeccroHalbHble U 00ILHe
KOMITETEHHUH;
- MOIY4YUTh HEOOXOIDMMBIE 3HaHUS M yMEHHUS, KOTOPBIE MOXHO NPUMEHATH B
JalbHEUIEM Ha IIPAaKTHKE.

Temarnueckuif maH UMeeT ONTUMaIbHOE pacHlpenesieHHe YacoB 110 pa3aeliam
| TeMaM 110 0uHOH GopMme 00y4HeHust, B COOTBETCTBHU € YUEOHBIM MTIaHOM.

Kax el paszen nporpaMMbl OTpaXkaeT TeMaTUKY U BONPOCHI, [103BOJISIOLLME,
B IIOJHOM oOOBeMe, H3yYyuTh HeoOXOOUMBIM TeopeTudecKud mMarepua.
TIpoBeneHne mMpaxkTUYIECKWX 3aHATHH, NPeXyCMOTPEHHBIX padouel mporpammof,
IIO3BOJIAIOT 3aKPENNTh TCOPETUYECKHEe 3HaHMs, NPUOOpETEeHHblEe TNMPH H3YUYeHUH
TAHHOW JUCHUTUTHHEL

Conepxanne pabouell nporpamMmsl y4ueOHOM AMCHUIUIMHBI COOTBETCTBYET
TpeboBansIM DenepanibHOrO TOCYAapCTBEHHOrO 00pa3oBaTeIhHOTO CTaHaapTa
CpenHero Ipo(hecCHOHANBHOTO o0pa30oBaHus no CHEeLHUATBHOCTH
23.02.06TexgudecKas SKCIIyaTalysl TOABMKHOTO COCTABA KENe3HBIX JOPOT.



Vlayuenne JaHHOM TUCHUILIMHEI CHOCOOCTBYET 3¢ (EeKTHBHON M KaueCTBEHHOM
IIOAIOTOBKE MOJIOABIX CHEIMAIUCTOB B O0JIACTH TEXHHYECKOW JSKCILlyaranuu
[IOJBIDKHOTO COCTaBa Kele3HBIX 10pOT.

PaGovas mporpamma COACPKAT MHHUMYM JMTepaTrypbl, HEOOXOIMMOH i
U3YUYCHMS NAHHON TUCIMILINHEL

PazpabGoransass nporpamMa  y4eOHOHM  IUCIMIUIMHEI  COOTBETCTBYET
TpeOOBaHMAM  IPOrpPaMMbl  HOATOTOBKHM  CHELHAIMCTOB  CPEIHETO  3BeHa
PenepansHOTO rocy AapCTBEHHOTO 06pazoBaTenLHOro cTaHaapTa U
PEKOMEHyeTCsl IS UCHONB30BAHMS B y4eOHOM NPOIECCe MPH MOJIOTOBKE
00y9JaIOMMXCA - TI0 - CIIEIIHQJ’IBHOCTI/I 23.02.06 Texuudeckass 3KCITyaTallds
TIOABKDKHOTO ¢ COCTaBa ,Kenemmx ;zopor

Pernensenr: MapI/IHeHKOB;I/Ir‘OpB EropOBHq
JoisxHOCTS, MeCTo,paGOTm 3aMeCTHTe.FIB OUPEKTOpa Wﬂnaﬁ o YIIP

« » 20 ron




JIMCT UBMEHEHVHN Y TOTIOJTHEHWI, BHOCHUMBIX B PABOUYYIO ITPOI'PAMMY

Howmep Hara BreceHus Tlepeuers 1 coREepIKaBHE OTKOPPEKTAPOBAHHEIX PA3LEIOB POHO u» nognuck nuna,
U3MEHEHUH H3MeHeHuH paboueli mporpamMMEl BHECIIETO H3MEHSHHA




