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1 OBIIAA XAPAKTEPUCTUKA TIPOI'PAMMBI INCIUIIVINHBI
MarepuanoBeaenue

1.1. MecTo yueOHOH JUCUMILIMHBI B CTPYKTYpPe OCHOBHOM NMpPodecCHoHAILHOM
o0pa3oBaTeIbHOW MPOrpaMMbI:

PaGouas nporpamMma  yyeOHOM JTUCITUTUTHBI OTHOCHUTCS K
oOmenpodeccHOHaNbHBIM AUCIUIUIMHAM MPOGECCHOHANTBHOTO IUKIIA.

B kypce  «MarepuaioBeieHne»  U3Y4alOTCS ~ 3aKOHOMEPHOCTH,
OTIPEIENISIONTNE CTPOSHUE U CBOMCTBA MaTEPHUAJIOB B 3aBUCUMOCTH OT MX COCTaBa
U YCJIOBHI 00pabOTKH, CIIOCOOBI mepepaboTKH MaTepuaioB, HAUMHAS OT PYIbI U
3aKaHYMBas TOTOBBIM  W3jAenuMeM. PaccMmaTpuBaroTCs  NMPUMEHSEMbBIE B
IIPOMBITIUICHHOCTH  HanOoJiee TMPOTPECCUBHBIE METOABI  (HOPMOOOpPa30OBaAHUS
NOBEPXHOCTEH JeTaleil MaliuH JHUTheM, OO0pabOTKOW METauIOB pe3aHUeM,
MTOBEPXHOCTHBIM  TUIACTUYECKHM  JIe(pOpMUpOBaHUEM,  DIIEKTPOHUZUICCKUMU
METO/IaMH.

B paMkax wW3ydaempIXx TEM JarOTCA MPAKTHYECKHE pPEKOMCHJIAIINH,
OPUMEHEHUE  KOTOPBIX  [O3BOJUT  OOYYalOIIMMCS ~ YCHEIIHO  OCBOHUTh
npodeccuoHanbubli MOayib [IM (02 Texnuueckoe obcnydcusanue, pemoHm u
UCNbIMAHUE MeXampoHHbIX cucmem, a Takke S(PPEKTUBHO HCHOIB30BATH B
OyyiieM CBOM Tpy/l Ha IPOU3BOJICTBE.

1.2. TpeGoBaHus K pe3yibTATAM OCBOCHHUS Y4eOHOM NN CIUNJINHBI:
B pe3ynbTaTe 0CBOEHUS TUCHUILUIMHBI O0YUAIOITUNCS O0IHCEH YMEMb !

Y1 pacnoznaBath W KiIaccUPUIIMPOBATH KOHCTPYKIIMOHHBIE U  ChIPbEBbBIC
MaTepuralbl 10 BHEITHEMY BUY, IPOUCXOXKIEHUIO, CBOMCTBAM;

Y2 onpenensaTs BUIbl KOHCTPYKIIMOHHBIX MAaT€pUAJIOB;

Y3 BbIOMpaTh MaTepuanbl A KOHCTPYKIMU IO WX HA3HAYEHUIO W YCIOBUSIM
AKCIUTyaTalluu;

Y4 IMPOBOJAUTL UCCICAOBAHNA U UCIIBITAHWA MaTCPHAJIOB,

B pPe3yJIbTaTC OCBOCHUA NUCHUIIIINHBI 06y‘IaIOHIPII>’IC}I JOJIDKCH 3HATh:

31 3aKOHOMEpPHOCTH TMPOILIECCOB KPUCTAIM3ALUU U CTPYKTYpoOOpa3oBaHUs
METaJJIOB U CIUIABOB, OCHOBBI KX TEPMOOOPAOOTKH.

32 xiraccu(puKaimio U CocoObl MOTYYEHUST KOMITO3UIIMOHHBIX MaT€pPUATIOB;



33 npuHIUNB BbIOOpPAa KOHCTPYKIIMOHHBIX MATEpUAJIOB JUIsl TMPUMEHEHHUS B
IIPOU3BOJICTBE;

34 KPpUCTATIIINICCKOC CTPOCHUC U CBOMCTBA MCTAJIZIOB, MCTOJbI UX MCCJICTOBAHMA,

35 xraccudpukanuo MaTEPHAIOB, METAIOB U CIUTABOB, MX 00JIACTh TPUMEHEHUS;

B pesynaprare ocBOCHHS Y4eOHON MUCHUIUIMHBI OOYYarONMIUKUCS JOJDKEH HMETh
MPAKTUYECKUAM OTIBIT:

II1 - noxbopa marepuanoB JUisi KOHCTPYKUMHU IO WX HAa3HAYEHHIO U YCJIOBHUSIM
AKCIUTyaTallud MO CHPABOYHBIM MaTepuajaM B COOTBETCTBUU C TpPEOOBaHUSMU
TEXHUYECKOU TOKYMEHTALNH;

I12 — npoBeneHNsT MEXaHUYECKUX UCIIBITAHUNA METAJUIOB U CILJIABOB.

W3yyenue MAMCUMIUIMHBI HAmNpaBIeHO Ha (POPMUPOBAHUE Yy OOyYarOLIUXCS
CJIETYIOIINUX OOIMIMX KOMIIETCHIINM:

Kon HaumeHoBanue pesysibTaTta 00ydeHust

OK 1 | Beibupats cioco0sblI petienus 3a1a4 npo(ecCuoHanbHOM eI TeTbHOCTH
MPUMEHUTENHHO K PA3IMYHBIM KOHTEKCTaM.

OK 2 | Ucnonb30BaTh  COBPEMEHHBIE  CPEACTBAa  IIOMCKA, AaHAIW3a W
uHTepnperanuu uHopmaIuu, 1 UHPOPMAIMOHHBIE TEXHOJIOTUU IS
BBITIOJIHCHUS 33124 TPOPECCUOHAILHOMN eI TEIHHOCTH.

OK 9 | Ilonn3oBaThes npodecCHOHATILHON JIOKYMEHTaIUEH Ha
rOCyJJapCTBEHHOM W MHOCTPAHHOM SI3bIKAX.

I1K 3.2| MonenupoBath paboTy IPOCTHIX MEXATPOHHBIX CHCTEM.

1.3. Kosiu4yecTBO 4acoB HAa OCBOEHHME MPOrPaMMBbI 1M CLUIIJIMHBI:

O0beM pa6OTBI o6yqa1011114xc51 B aKaICMHUYCCKHX YacCaX 84 Jgaca, B TOM YHCJIC:

o0s3arenpHas yacTh — 64 yaca;
BapuaThBHas 4yacTh — 20) yacoB.
OO0BEM NMpaKTUIECKON MOATOTOBKH: 26 U.






2. CTPYKTYPA U COAEP) KAHHUE YUYEBHOU JUCHUAIIJINHBI
2.1. O0beM yueOHOM NTMCHUIIMHBI U BUAbI Y4eOHOH padoThI

Buj yyeOHol padoThI Oovem | B TOM uncie B
yacoe popme
NMPaKTHYECKO
# MOATOTOBKH
MakcumaJjibHas ydyeOHasi Harpy3Ka (Bcero) 84 26
Oobs13aTesibHAsi ayAUTOpPHAsi y4deOHasi Harpy3ka 64
(Bcero)
B TOM 4HCJIC.
JIEKIUAH 32 0
MPAKTUYECKUE 3aAHATUSA 32 22
B TOM 4YHCIE. IIPAaKTUYCCKasA IIOATOTOBKA B BHIC
BBITIOJIHCHHSA OTACIIBHBIX BHUO0B pa60T, CBsI3aHHBIX C
Oyay1ier mpodecCHOHATLHON IeITeIbHOCTHIO
CamocrosiTeibHas paboTa o0yuarierocs (Bcero) 20 4
B TOM 4HCJIC.
- BrIrnonHeHre JOMAITHETo 33/IaHUs Ha ONpe/IeICHIe
MHJICKCOB 33IaHHBIX IJIOCKOCTEH U HalpaBICHHUIA. 2 0
- Odopmiterne oTdeTa 0 MpoaeIaHHON padoTe o TeMe
nabopaToOpHO-IPaAKTHYECKOTO 3aHATHS Ne2. 2 0
- [MTocTpoeHne KPUBBIX OXJIAKICHHUS/HATPEBAHHUS C
HNPUMEHEHUEM MpaBuiIa (a3 Juisl 3aJaHHBIX AUArpaMM COCTOSHHSI.
- Odopmienne koHcniekTa. [loHATHS U onpeaeneHus. 2 2
- BrInonHeHre JOMAITHETo 33/IaHUs Ha PacIn(pPOBKY MapOK
cTajeil u YyryHos. 2 0
- [ToaroTroBka gokianoB u pedepaToB Ha Temy 4.2 XuMHKO-
TepMuIecKas 0o0paboTka MeTaIOB. 2 P
- CamocTosiTenbHast TPOpaboTKa KOHCIICKTa Ha TEMY:
«KOMITO3HIIMOHHBIE TOPOIIKOBBIE MATEPHUAIIBI».
- CamocrosTenbHas MpopadoTKa KOHCIIEKTa HA TEMY: 4 0
«IMnactmaccel. Tepmoruactel. TepmopeakTomiactsl. CIOUCTBIC
IUIACTMACCHI U IJIACTMACCHI Ha OCHOBE MPUPOIHBIX MMOJIUMEPOB. 2 0
4 0
Koncynbranun 0




Umoeosas ammecmayusa Cemecmp Ne3 6 popme
- oughgepenyuposannozo 3awema




2.2. TemaTH4YeCKHUIl IUIaH U coJepxkaHue YUeOHO TucUIINHbI MATEPUAJIOBEJIEHUE

HaunMeHoBaHue pa3jeiioB U TeM Coaepxanne yueOHOr0o MaTepHaJa, JJabopaTopHble H MPaKTHYeCKHe padoThI, O0bem | @opMupyeMble 3HAHHSA
caMoCTOsITeIbHAAA Pa00oTa 00y4aloIuXCs yacoB | u ymenus, OK, IIK,
NPaKTHYECKHIi ONBIT
BBenenne. Jlexknms Nel 2 32,35
3amauu U coleprkaHue UCLHUILIMHBL, KPaTKUE HCTOPUUYECKHE CBEICHUS O Pa3BUTUI OK1
METaJITypIriu, MPOU3BOCTBE KOHCTPYKIIMOHHBIX M HHCTPYMEHTAJIBHBIX MaTEpHaoB,
ux npumenenue. OnpeneneHne U Kiaccu(uKanus MeTauioB. THUITBI aTOMHBIX CBSI3EH.
Paspnea 1.
DU3HKO-XUMHYECKHE OCHOBBI MATEPHATIOBEACHUS.
Tema 1.1 Kpucrannuueckoe Jlexknus Ne2 2 31, 34
CTPOEHHE METAJIOB. [TonsTHE KpUCTAIIT M KPUCTAIIINYECKas PEeLIeTKa. DJIeMEHTapHas sueiika WiIn penieTka OK1
Bpapa. OcHOBHBIE THIIBI KPUCTAIIMYECKUX CTPYKTYp B MeTaljax.
IIpakTuyeckoe 3ansaTHe Nel 2 34
Kpucramrorpadudaeckre HHIESKCH IUIOCKOCTEH M HampaBieHui. Maxexcs Muiepa. OK1
CamocTosiTesqbHast padota Nel 2 34
BrinonHeHune JoOMalIHEro 3a1aHNsL Ha ONPEICTICHUE HHIIEKCOB 3a/IaHHbIX MIJIOCKOCTEN OK2
1 HaIlpaBJICHUM.
[
Tema 1.2 Kpucramiuzanus MeTamioB Jlexmuan Ne3 2 31,34
U CILTABOB Anmn3zoTponus MeTaios. [Iponece kpucTaym3anuy METauIoB U cijiaBoB. [lepsuunas OK1
KpUCTaJUTM3aMs. AJNJIOTPOIUS METaUI0B. BTopruHas kpucramiu3amus.
[omumopduzm. Moauduuuposanue.
JlaGopaTopHo-npaKkTHYecKoe 3aHsiTue No2 4 31,34
O3HaKkoMJIEHHE C TEOpHUEH KpUCTAIIM3AalMM METAJIOB U CIJIaBOB HA IIpUMeEpe OK1

H3y4YeHHs Ipolecca Kpuctamusauuu pactBopos conei K,Cr,O7, Pb (NO3), NaCl,
CuSO,, NiSO,4, NH,CI. ITocTtpoenune rpaduka n3MeHEHUs CBOOOTHOM SHEPTHH
KHJIKOTO U TBEPJIOTO COCTOSHUSI B 3aBUCHMOCTH OT TE€MIIEPATyPHI.




CamocrosiTesqbHast pabota Ne2
Odopmienune oTueTa o NpoAenaHHON paboTe Mo TeMe JadopaTopHO-IPAKTHUECKOTO
3aHATHSA No2.

V4
OK2, OK9

Tema 1.3 ledexTst
KPUCTAUIMYECKOUN pellIeTKH.

Huddysus

Jlexuus Ne4

JedekThl KpucTAITHIeCKON permeTku. Todeunbie ne(eKTh, MeXaHu3MbI 00pa30BaHMs
ToueqHbIX AePekToB - [lloTTku 1 ®penkens. JIuneiHble neeKThI, AUCIOKALINH,
Bektop broprepca. [ToBepxHOCTHBIC 1eeKThI, OJIOYHASI CTPYKTYpa KpUCTaILIa.

Hubdyzus.

31,34
OK1

Paznean 2.
OCHOBBI TEOPHH CILIABOB.

Tema 2.1
OCHOBHBIE TTOHITHS TEOPUH
CILIABOB.

Jlexnus Ne5

[onstue daza. CtpykTypa (MaKpOoCTPYKTypa U MHKPOCTPYKTYpa). OnpeneneHue
CIUIaBa.

Tpu Tuma B3auMoIeHCTBYS KOMIIOHEHTOB: TBEPIbI pacTBOP (TBEPABINA PacTBOP
3aMEIICHHS, TBEP/IbIA PACTBOP BHEAPEHHUS ); XUMHUYECKOE COCTUHEHHE; MEXaHUIeCKast
CMECh.

Juarpamma cocrostaus nim (ha3oBoro pasHoBecus. [IpaBuio a3 ['m6oca.
Tepmuueckuil aHamu3 cIiaBa.

31,33, V1
OK1

Tema 2.2
JuarpaMMbI COCTOSTHUS ABOMHBIX
CILJIaBOB.

Jlekuus Ne6

OCHOBHI)IG THUIIbI [LI/IaI‘paMM COCTOAHUA I[BOI‘/'IHI)IX CIIJIaBOB. HpI/IHHI/IHBI HOCTpOCHI/ISI
JuarpaMM COCTOSIHUSA.

JlmarpaMMBbI COCTOSTHUS CIUTABOB, 00Pa3yIOIINX MEXaHHIECKYIO CMECh.
JmarpaMMBbI COCTOSTHUS CIUTaBOB, 00pa3yIomuX TBEpIbie pacTBOPHI. CIUIaBhI ¢
HEOTPaHUYCHHOU PAaCTBOPUMOCTHIO KOMIIOHEHTOB B TBepI0M cocTostHuH. [IpaBuio
phIyara.

JmarpaMMbl COCTOSTHUS CIIIIaBOB, 00pa3yIOMUX TBEPAbIE PACTBOPHI H IBTEKTHKY.
JlmarpaMMbl COCTOSHUS CILIABOB, 00Pa3yOIUX XUMHUECKUE COSAMHCHUSI.

31,33, V1
OK1

IIpakTuyeckoe 3ansaTe Ne3
HOCTpOeHI/IC KPHUBBIX OXJIQXKIACHHUA IJIA 3aJaHHOT'O COCTaBa AuarpaMm COCTOAHUA
JIBYyXKOMIIOHEHTHON CHCTEMBI.

31, 33, V4
OK1, OK9
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IMpakTu4yeckoe 3ansaTue Ned 31, 33, V4, I11;
[TocTpoeHne KPUBBIX OXJIaXK/ICHUS/HArPEBAaHKsI C IPUMEHEHUEM TpaBuiia (a3 s OK1

3aJJaHHBIX TUarpamm coctosiHus. OnpezeseHne MPOIeHTHOTO COOTHOIICHUS

KOMITOHEHTOB B JKUAKON M TBEpAOH (pazax, KOMTUIECTBEHHOI'O COOTHOLICHUS (a3.

CamocrosiTebHast padora Ne 3 31, 33, V4, I11;
[ocTpoeHne KPUBBIX OXJIaXICHHS/HATPEBAHUS C IPUMEHEHUEM NpaBuiia Qa3 Juis OK9

3aJaHHbIX JUarpamMm COCTOAHUA.

Tema 2.3 da3oBble NpeBpalleHus B
JKENE30yTIACPOJUCTHIX CILUIABAX.
KomMnoHeHTs! 11 ¢a3bl B cucteme
Kenezo-yriepo.

Jlexnus Ne7

KommonenTs! B cucteme Kenezo-yriuepon. XKenezo. Yriuepon. LiemeHTHt.

®a3sl B cucteme Kenezo-yrnepoa. XKuakas dasza. @eppur. Aycrenur. LiemeHTHT.
I'padur.

OOmmii BuA auarpaMMel coctosiaust JXKenezo-yriepoa. JKene3o-ieMeHTHT.

31,32,33,34,35, Y1, Y2
OK1, OK2

CamocrositennbHas padora Ne 4 npopadorka koHcnekTa mo Teme 2.3 32, V1;
Odopmiterne koHcmiekTa. [ToHATHS U ONIpeeIICHNUS. OK2
IMpakTu4yeckoe 3ansTHe Nes 31, 33, V4, I11;
[TocTpoeHne KpUBBIX OXJTKICHUS JUIA 33JaHHOTO YKeJIe30yTIIEPOANCTOrO CIlIaBa ¢ OK1, OK9
MOCIIEAYIONINM aHAIU30M CTPYKTYPHBIX IIPEBPAIICHUH.

IIpakTuyeckoe 3ansaTue Ne6 31, 33, V4, I11;
MuxkpoaHanus xKeae30yriiepoAUCThIX CILIABOB B PABHOBECHOM COCTOSIHUM. OK1

Tema 2.4 Mexanuueckue cBOicTBa

MaTCpUuaIoB U METOABI UX KOHTPOJIA.

Jlexmust Ne§

MexaHnueckue CBOKMCTBA MaTEpUaOB.

Ornpenenenue TBEPAOCTH METAIJIOB O MeToy bpuHensi.
Omnpenenenue TBEPAOCTH METAIIIOB 0 MeTory PokBemra.
HcnbiTanue Ha yaapHYyO BA3KOCTb.

33,34, V4, 11, T2
OK1, OK9

IpakTHyeckoe 3ansaTue Ne7
Onpenenenue TBEPAOCTH METAIJIOB IO MeToy PokBemia.

33,34, V4, 11, T12;
OK1, OK9

IIpakTnyeckoe 3ansatue Ne 8
Omnpenenenue TBEPAOCTH METAIIIOB IO MeToty bpunens.

33,34, V4, T11, 112;
OK1, OK9
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Pazpgea 3.

KOHCprKHI/IOHHLIe MaTepuaJbl, IPUMECHACMBbIC B MAIIIMHOCTPOCHHUH. MeTa.]myprml YECPHBIX U IBCTHBLIX METALJIOB.

Tema 3.1 Ilonarue yyryHa u cTajiu. Jleknms Ne9 2 V1, VY2,V3,32,33, 35,
O3HaKOMIJIEHUE C TTPOU3BOICTBOM [TonsTue o cranu. CylmHOCTb npoliecca nepezena 4yrysa B crajib. CoBpeMeHHbIE Im
YyTyHa U CTaJH. Croco0bI monryueHus crand. O3HaKOMIICHHE C TPOU3BOJICTBOM YEPHBIX METAILIOB. OK1, OK9
()
Tema 3.2 Kiaccudukamms n Jlexnus Nel( 2 V1,V2,V3, 32, 33, 35,
MAPKHPOBKA CTAH Yrieponucteie ctanu. Ctanu 0OBIKHOBEHHOT'O KauecTBa. BIMsHIE TeTHPYIOMHX 11
’ 3JI6MEHTOB Ha cBoiicTBa cTanu. CTaln ¢ 0COOBIMU CBOMCTBAMHU U MX Ha3HAUYCHUE. OK1, OK9
UnctpymenTtanbHble ctand. HazHaueHre HHCTPYMEHTABHBIX CTaJIeH.
HuskonernpoBanHbie HHCTPYMEHTAIBHEIE CTAIN. BRICOKOIErNpOBaHHBIE
WHCTPYMEHTAIbHBIE CTATH. Y TIEPOIUCTBIE HHCTPYMEHTAIbHBIE CTAITH.
IIpakTu4yeckoe 3ansaTue Ne9 2 V1,V¥2,V¥3, 32,33, 35,
Mapxku u pacmn@poBKa JETHPOBAHHBIX CTAJICH. I11;
Mapku 1 pacupoBKa yriepoIuCThIX CTalICH. OK1, OK9
IIpakTu4yeckoe 3ansaTue Nel( 2 V1,V2,V3, 32, 33, 35,
Knaccudukanus 1 MapkupoBKa KOHCTPYKIIMOHHBIX YyryHOB. Ha3HaueHne 4yTryHOB. I11;
MHuKpoaHanu3 cepbiX, KOBKUX (TIOJIOBUHYATHIX, BBICOKOIMPOYHBIX) UyTYHOB. OK1, OK9
CamocTtosiTeqibHasi padorta Ne 5 2 V1,V2,V¥3,32,33, 35,
BrinonHeHre qOMaIIHEro 3aJaHus Ha paciin@pPoBKY MapoK CTaJiel ¥ YyTYHOB. m
OK1, OK9
Paznea 4.
OCHOBBI TEPMHYECKOH U XUMHKO-TEPMUYECKOH 00padoTKH CTaseH.
Tema 4.1 Tepmuueckas o0paboTka Jlercaa Nell . 2 ¥3,31, 33,111
Tepmuueckas 00paboTka MeTauioB. TeopeTnueckre OCHOBBI TEPMUYECKON OK1, OK9

MCTAJIJIOB

00paboTku. @a30BbIe NPEBPAILIECHHUS B CTATSIX IPH Harpese. OTXKUT IIEPBOT0 U BTOPOTO

pona. OTxKUr 4yryHOB. 3aKajka XKeJe30yIIepoAUCTbIX CIIaBoB. [IpeBpalneHue.
CriocoOrl HarpeBa u OXJaxJIeHHs Npu 3akanke. OTmyck u ctapenue. [loctpoenne
JMarpaMMBbl 3aKaJIKi U OTIyCKa 3aaHHOH cTanu. JledeKTrl Ipu TepMUYecKOi
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I[IpakTuyeckoe 3ansaTHe Nel 1
Wzyuenue BiusHUS TepMOOOPaOOTKU HA CTPYKTYPY M CBOICTBA YIJIEpOIUCTOM CTAIH
MukpocTpyKTypa cTajeil nocie 3aKkajkyi U OTIyCKa.

V3,31, 33, I11;
OK1, OK9

o
Tema 4.2 Xumuko-tepMuyecKas .geKIIHSI Nel2 i 060a6 g?élyé’sgl’ 33,101
06PaBOTKa METAILIOB. CHOBHEBIE CBEJICHHSI 0 XUMHUKO-TEPMHUYECKON 00pabOTKe KEIe30yTIePOTUCTHIX ,
crutaBoB. LlemenTanus, a30THpoBaHNue, IMOHUPOBAHIE, HUTPOLIEMEHTAIIVS METAIIJIOB U
craBoB. TepMomexanndeckasi 00paboTka: HU3KOTEMIIepaTypHas U
BBICOKOTEMITEpaTypHAs.
CamocrosiTenbHas padora Ne6 V3,V2,31, 33;
[Toaroroska noxianoB u pedepatoB Ha Temy 4.2 XuMuko-Tepmuueckas 00padoTka OK2, OK9
METaJIJIOB.
Paspea S.
[BeTHBbIE MeTa/IbI U cIIaBbl. HeMeTa/uinyeckue MmaTepualbl.
Tema 5.1. IIBeTHBIC METaIIIBI U Jlexknms Nel3 V1, V2,32, 35
crutasbl. [lomydenue menu IIBeTHBIE METAILIBI U CIUIABBI. MIcXOqHBIE MaTepHAIIBl IUI OIYYEHUSI MEIH. OK1
[Mony4yenne meau u3 cynbGuanbx pya. [lodydeHue MeIHBIX IITEHHOB.
Pa¢punupoBanue menu.
Tema 5.2 1[BeTHBIC METAIUTHI U Jlexuna Neld ¥1,¥2,32,35
Hcxoanble MaTepuaisl A1 TOMy4YeHHs adtoMuHus. [Ipon3BoAcTBO rinHO3EMa. OK1

CIIJIaBBI. HonyquI/Ie aJIFOMHUHUA U
THTaHa

PadunupoBanue amomunus. VcXoqHble MaTepHaibl I TOTYUYSHHs TUTAHA.
IIpon3BoACTBO TUTaHA.

IIpakTuyeckoe 3ansaTHe Nel2
MapkupoBKa LIBETHBIX METAJIOB U CILIABOB.

¥1,¥2, 32, 33, 35, I11;
OK9

Tema 5.3 KoMno3uimoHHkIe
MaTepHaIbl.

Jlexmust Nel5 V1, V2,32, 35
Bbumerannel. KoMmnosunronssie Matepuansl. CTpoeHHEe KOMIO3UTOB. JucnepcHo- OK1
yIpOYHEHHBIE KOMITO3UITMOHHBIE MaTepranbl. BOJIOKHHCTBIE MeTaJUTMYECKHe

KOMITO3UTBHI.

CamocrosiTeibHas padora Ne 7 V1,V¥2,32,35
CamocTtosiTenbHas NpopaboTKa KOHCIIEKTa Ha TeMy: « KoMITo3uIIMOHHbBIE TOPOIIKOBBIE OK2, OK9

MaTcpualbD».
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MpakTtuueckoe 3ansaTue Ne 13 2 V1,¥2,32, 33,35, 111,
PacueT npoyHOCTH KOMITO3UIITMOHHBIX MaTEPUAIOB C KOPOTKUMH BOJIOKHAMU OK1, OK9
o
Tema 5.4 Hemerannuueckue Jlexcuns Nel16 2 v1,¥2,32,35
MaTepHaII Hemeramnmmaeckne Matepuansl. O0mue cBeeHNs. Pe3nHOBRIC MaTepHabL.
Kiaccuduxkarus n HazHaueHue pe3nd. CBOMCTBA pe3uH.
CamocrositeibHass padora Ne§ 4 V1, V2,32, 35;
CamocrosTenbHas mpopadoTKa KOHCTIeKTa Ha TeMy: «llmactmMacchl. TepMmoriacTsl. OK2. OK9,TIK 3.2
Tepmopeakromiactel. CIOUCTBIC TIACTMACCH U TUIACTMACCHI HA OCHOBE MPUPOTHBIX
MIOJIUMEPOBY.
Bcero yacos 84
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3. YCJOBUS PEAJIN3AIIAU YUEBHOM JUCIHUTLINHBI

3.1. TpeOoBanuss K  MHHMMAJIBHOMY  MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecrne4eHn 10

Peanuzauuss nporpamMmbl  TUCUMIUIMHBIL  TpeOyeT Haiuuyus JabopaTopuu
«MarepuanoBeeHUN.

Oo6opynoBanue nabopatopuu «MaTepuanoBeeHUE:
- KOMIUIEKT y4eOHO-METOINYECKON TOKYMEHTalUH;
- arjac MUKpPO- U MaKpOCTPYKTYp METAJJIOB U CIUIABOB;
- HarJIsagHbIE TOCOOUS;
- mukpockon MUM 7;
- TBEpIOMEp;
- JeTanw;
- IUIHQBL
- OMOJOTrMYECKU MUKPOCKOIT;

-  KOMINICKT XUMHYCCKNX PCAKTUBOB.

3.2. UudopMmannonHoe odecnevyeHne 00yueHmnst
Ilepeyenbr pexkoMeHAyeMbIX Y4eOHbIX wu3AaHui, WHTepHeT-pecypcos,
JAOMOJIHUTEJIbHOM JIMTePaTyphbl

OcHoeéHble UCMOYHUKU:

1. Kupunnona, U. K. Marepuanosenenue : yuedHoe rnocooue mist CI10 / U.
K. Kupumnona, A. S. MensHukoBa, B. B. Palickuil. — 2-¢ u3a. —
CaparoB, Mocksa : [IpodobpaszoBanue, At [ITu Ap Menua, 2024. — 127
c. — ISBN 978-5-4488-1935-3, 978-5-4497-2826-5. — Texkcr
AJIEKTPOHHBIN // DNEeKTpOHHBIN pecypc LuU(poBoi 0O0pa3zoBaTEIHLHOM
cpesbl CIIO PROFob6pazoBanue : [caitT]. — URL:
https://profspo.ru/books/138138

2. MarepuanoBeneHue W TEXHOJOTHS KOHCTPYKLIHMOHHBIX MaTepUasoB :
npaktukyM st CI1O / O. I1. Eropos, A. I'. barunckuit, B. 1. be36oponos
[v ap.] ; moxn penakuueit E. I1. Yunkosa. — Capatos : [IpodobpazoBanue,
2021. — 121 c. — ISBN 978-5-4488-0930-9. — TekcT : 2JIeKTPOHHBIH //
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DOneKkTpoHHBI pecypc uudpoBoit oOpazoBarensHoil cpensl  CIIO
PROFo6pazoBanue : [caiir]. — URL: https://profspo.ru/books/99929

3. OBumnanmKOB, B. B. Marepuanosenenne. Texnonorust ¢popmupoBaHus,
CTPYKTypa U CBOMCTBA (DYHKIIMOHAIBHBIX MOKPHITUN : yueOHOE 1mocooue

s CIIO / B. B. OBumnnukoB, M. A. I'ypeeBa. — CapartoB
IIpodoOpazoBanue, 2024. — 273 c. — ISBN 978-5-4488-2085-4. —
TekcT : DNEKTPOHHBIM //  DJEKTPOHHBIM  pecypc  HUGPOBOI

obpazoBarenpHoit cpeapl CIIO PROFo6pazoBanue : [caiit]. — URL:
https://profspo.ru/books/141155

ﬂOl’lOJlHumeJleble UCMOYHUKU.

1. Anekceenko, E. A. MarepuanoBeeHue B MallIMHOCTPOCHUH B CXEMAX U
Tabnuiax : yueonoe nocobdbue / E. A. Anekceenko. — MockBa, Bonoraa :
Nudpa-Unxenepus, 2024. — 152 c¢. — ISBN 978-5-9729-1592-7. —
TekcT : DdNEKTpOHHBIM //  DJEKTPOHHBIM  pecypc  HUGPOBOH
obpazoBarensHoii cpenpl CIIO PROFo6pazoBanue : [caiir]. — URL:
https://profspo.ru/books/143210

2. OBumnaukoB, B. B. Marepuanosenenue. TeXHOJIOTHS TEPMUUECKON
00paboTku : yueoHoe mocodue s CIIO / B. B. OBunnHuKOB, M. A.
I'ypeeBa. — CaparoB, Mocksa : [IpodoOpazoBanue, At [Ilu Ap Menua,
2025. — 389 c¢. — ISBN 978-5-4488-2533-0, 978-5-4497-4368-8. —
TekcT : DNEKTpOHHBIM //  DNEKTPOHHBIM  pecypc  HUBPOBOI
obpazoBarensHoii cpeapl CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/151151

3. ATiac Makpo- W MHUKPOCTPYKTYp METAJJIOB M CIUIaBOB. BOJIXOBUTHHOB
H.®., bonxosutunoBa E.H., mon pen. Apucrosa H.II., - uznanue 2-e,
nepepaboTaHHOE U JONOJHEHHOe. — MockBa: ['ocyaapcTBEHHOE HAy4YHO-
TEXHUYECKOE MU3ATEIbCTBO MAIIMHOCTPOUTEINBHON JUTEpPATyphl, 1959. —
87. https://bibl.cchgeu.ru/catalog/

33 Ilepeyenr mnporpaMMHOro ooOecmeYyeHusl, NPO(PecCHOHATBHBIX 0a3
AAHHbIX, TH()OPMAIHOHHBIX CMIPABOYHBIX CHCTEM pecypcoB HHGOPMALIMOHHO-
TeJIeKOMMYHUKALIMOHHOW ceTH «UWHTepHET», HEOOXOAMMBIX [JISli OCBOEHWS
AUCUMIITHHBI

IIpu ocymecTBieHnr 00pa30BaTEIBLHOIO TIpollecca CTyASHTaMH U
MpEnojAaBaTeIbCKUM  COCTAaBOM  KCIOJIB3YIOTCS  CIIEAYIOIIee MpOrpaMMHOE
obecrnieyeHue:

Google Chrome,; Acrobat Reader; OpenOffice

[Ipu  ocymiecTBieHUHM  00pa30BATENBHOIO  MPOIECCa CTYIEHTAMU U
MPETNoaBaTeIbCKUM COCTAaBOM HCIIOJIB3YIOTCSL  Clienyromue WHGOPMAIIMOHHO
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CIIPaBOYHBIE CHUCTEMBI: DJIEKTpOHHasi Oubnuoreunass cucrema «HOpaitry,
OnexkTpoHHBINA KaTanor Hayunoit 6mbnuotexku BI'TY, BupryanbHbie cripaBoyHbIC
ciy)0b1, bubnuorexu, AHTIIOS3BIYHBIC pecypchl U mopTaisl, uHbie UCC.

IIpodeccnonanbHbie 0a3bl JAHHBIX:
https://supermetalloved.narod.ru/books.htm - MarepuanoBeieHue.
BecnnaTHblil 00pazoBaTenbHBIN pecypc;
Pecypcbl HH(pOPMALIMOHHO-TEJIEKOMMYHUKAIIUOHHOM ceTu « MHTEepHEeT»:

I'OCT Dxkcnept — enunas 6aza [OCTo PO https://gostexpert.ru/
Poccranpapt. @eaepanbHoe areHTCTBO MO TEXHUYECKOMY PETyJIMPOBAHUIO U
MeTpoJioruu https://www.gost.ru/portal/gost/

OnexkTponHas omonmoreka BI'TY https://bibl.cchgeu.ru/catalog/
DnekTpoHHO-00pa3zoBarenbHas cuctema FOpaiit https://urait.ru/
bubnuorexa 9P PROFo6pazoBanue https://profspo.ru/

Kouncynerantlntoc https://www.consultant.ru/

KubGepJlennnka - https://cyberleninka.ru

HO3b — HanmonanbHas snexktponHas oubnuoteka https://rusneb.ru/
Pocnarent. ®C no HHTENIEKTyaIbHOW COOCTBEHHOCTH -
https://rospatent.gov.ru/ru

DJNIeKTPOHHBIN yueOHbIN Kypc «/Jletanu mammny - https://detalmach.ru/
CaliT uenTpa uHxeHepHbIX TexHonoruii u moaenuporanusa JKCITOHEHTA
- https://new.exponenta.ru/

Hayuno-texaudeckuii xxypHai «IIpubopsl 1 METOABI U3MEPEHUID -
https://pimi.bntu.by/jour

[Tpoext KPMS MenemxMeHT kauecTsa - https://www.kpms.ru/

bubnuorexa Mammnoctpoutens — [ maBHas crpanuna - https://lib-bkm.ru/

3.4 OcoOeHHOCTH peanM3aUMU JMCHMIUIMHBI VI O0y4YAalOILIUXCH W3
YHCJIa HHBAJIWAOB U JIMI ¢ OTPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbA

[Ipu oOyueHum WLl C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBB,
IpeIyCMaTPUBACTCS MHINBUYaTbHBINA TpaduK 00ydeHHS.

NuBanuapl ¥ JMI@a C OTPaHWMYEHHBIMH BO3MOKHOCTSIMH  3JI0POBBS
o0ecrevYnBarOTCs TIEYaTHBIMUA U AJIEKTPOHHBIMU 00pa30oBaTebHBIMHU pecypcamMu B
dopMax, afanTUPOBAHHBIX K OTPAHUYCHHUSM UX 370POBbSI.

JInst OCyIIeCTBIEHUSI TPOLENyp TEKYIIEro KOHTPOJS YCIEBAEMOCTH H
IPOMEKYTOUYHOM aTTecTaluu OOydYaloUIMXCs, CO3JMAl0TCs (OHIBI OLEHOYHBIX
CPEICTB, AaJaNTUPOBAHHbIE /I HWHBAJWAOB U JHUI C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMH ~ 3/10pOBbSI U TIO3BOJISIIOIUE OLEHUTh JOCTUKEHUE HMU
3allJIJaHUPOBAHHBIX B OCHOBHOM 00pa3oBaTelIbHON Mporpamme pe3yJbTaToB
oOydeHuss U ypoBeHb C(HOPMHUPOBAHHOCTH BCEX KOMIIETEHIUH, 3asBICHHBIX B
00pa3oBaTeabHON NPOrpaMMe.
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4. KOHTPOJIb Y OIIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOM
JANCHUITJIMHBI

KonTpoib W omeHka pe3yJbTaTOB OCBOCHMS YYEOHOW JUCLUIUIMHBI
OCYLIECTBIISETCSA IMPENOJABaTeIeM B IPOLECCE IMPOBEACHUS 3aHATUU, a TaKKe
BBINIOJIHEHUS 00YYaIOIUMHUCS CAMOCTOSTENBHOU PaOOTHI.

OneHka KayecTBa OCBOEHHUS MPOrpaMMbl TUCHUILIMHBI BKIIIOYAET TEKYIIHM
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHYIO aTTECTALMIO IO PE3yJIbTATAM OCBOCHUS
JUCIUTUTUHBI.

Pe3yabTarsl 00y4yeHus
(ocBOEHHBbIE YMEHUsI, yCBOEHHbIE 3HAHMS)
IpakT4yeckunii oNbIT

®opMbl 1 METOAbI KOHTPOJISI H OLIEHKHU
pe3yJbTATOB 00yUYeHUsI

B pe3ynomame oceoenus yueoHoil Oucyunaunsl 00y4aouuiica 00J1:4CeH yMemn:

- BBIIIOJIHCHUC IIPAKTUYCCKUX 38.,[[3.HPII>1

yi pacro3HaBaTh Y | ya 3aHATHAX;

KJIacCU(pHULUPOBATh - YCTHBIH OIIpOoC;

KOHCTPYKIIMOHHBIC ~ M CBIPBCBBIC | - BBITIOJTHEHUE CaMOCTOSITEIIbHON
MarepHaibl 10  BHEIIHEMY BHAY, | pabOTHI;

ITPOUCXOKICHHIO, CBOKCTBAM; - mudpepeHIpoBaHHbIN 3a4eT

Y2 OTIPEICIISITh BU/IBI

KOHCTPYKIIMOHHBIX MATEPHUAJIOB;

Y3  BblOupaTh  MaTepuaybl IS
KOHCTPYKIIMM 10 WX HA3HAYCHUIO U
YCJIOBUSIM JKCILTyaTaIluu;

Y4 npoBoauTh  HUCCIEIOBAHUA U
WCTBITAaHUS MATEPUAIIOB,;

B pe3ynvmame oceoenus yueonou Oucyuniunsl 00y4arouiuiica 0014ceH 3Hamn:

- BBINOJHECHUE NPAKTHYECKUX 3aJaHHUN
31  3aKOHOMEPHOCTH  HPOLECCOB | ya 3aHATUSX;

KpucTajljin3annuunu n| _ YCTHBIﬁ Ompoc;

CTPYKTypOOOpa30BaHUs METALIOB H | - BBIIOJTHEHUE CaMOCTOSTEIbHOU
CIIJIAaBOB, OCHOBBI X TEPMOOOPAOOTKH. paboTHI;

- pe3yJbTaTbl TEKYIIETO KOHTPOJIA

32 xnaccuduKalmmMio M CMOCOOB! | (primonHenne KOHTPONLHOMN PaGOTH);

MOJIyYeHUS KOMIO3HIMOHHBIX | _ yydhdhepeHIMpPOBAHHbIN 3a4er.
MaTepHaJoB;
33 IIPUHLATIBI BbIOOpA
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KOHCTPYKIIMOHHBIX MATEPUAIOB JUIA
IIPUMEHEHUS B IPOU3BOJICTBE;

34 KpUCTaAUIMYECKOE CTPOCHUE U

CBOIMCTBA METAJUIOB, METOJBI WX
WCCIICIOBAHMS,
35 «krnaccuduKkanuioo — MaTrepuasos,
METAIJIOB M CIUIaBOB, HMX 0OJacTh
IPUMCHCHUS;

B pezynvmame oceoenus yueoHoil Oucyuniunsl 00y4aouiuiica 00ax3ceH umems

npalcmuttecmui onobitm:

II1 - monbopa MaTepwanoB s
KOHCTPYKIIMM TI0 WX HA3HAYCHUIO H
YCIIOBHSM OKCILTyaTaIiH 110
CIIPaBOYHBIM MaTepHuaiam B
COOTBETCTBHH c TpeOOBAHUAMU
TEXHUYECKOUN IOKYMEHTAIIUU;

12 - mpoBeacHWE MEXAaHMYECKUX
HCIIBITAHUI METAJJI0B U CIIJIABOB.

- BBINOJHEHUE INPAKTUYECKUX 3aJaHUU
Ha 3aHATHSIX;
- YCTHBIH OIPOC;

- BBIIIOJHEHHE  CaMOCTOSITEIHHON
paboThI;
- pe3ynabTaThl TEKYIIErOo KOHTPOJIsS

(BBIMOJIHEHUE KOHTPOIBHOU paboOThI);
- Tu(PepeHInpOBaHHBIHI 3a4eT.

Pazpaborumnk:
GI'BOY BO «BI'TY» CIIK

Ilpenoaasares

PykoBoauTeb 00pa30BaTEILHOI NPOrPAMME
[Ipenoaasareib NepBoi KBaTH(PUKAIHOHHOH KaTeropHH

IKenepr
JlouenT Kadeapbl MATEPHAIOBEICHUA H
unaycrpun Hanocucrem ®I'BOY BO «BI'Y»

’////(/ ~ H.A. Jlonnosa

]

o W

Adaad
f {{7 ¢eof  H.B. Anenbkosa

L /\ ™
A & f f‘( g

A.W. Jlonios
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JIMCT AKTYAJIM3AIIUN
padodeii mporpaMMbl TUCHMILTHHBI

TEIEKOMMYHUKAIIUOHHOM ~ CETH
«HTEepHET», HEOOXOUMBIX JUIS
OCBOEHUS TUCIUTLIMHBI

Ne HaumenoBanmne 3jieMeHTa IIynkr B IIyHkT ¢ PexBu3uThI
n/n OIl, pa3nena, myHKTa npeabIIyIe BHECEHHBIMH 3acejlaHusd,
peaakuuu H3MEHEHHSAMHU yYTBepAHBIIEro
BHECCHHE U3MCHEHUIH
IIepeuens HOPMAaTUBHO- 32 32 Meronuyeckuii  COBET
IIPaBOBBIX JIOKYMEHTOB, ot 14.02.2024 Ne6
OCHOBHOM U JIOIIOJHUTEILHOM Ileparoruueckuii coBeT
yueOHOI JIUTEPATypHl, ot 16.02.2024 Ne5
HEOOXOAMMOHN Uil  OCBOGHHMS
JIUCLIUILIMHEI
2 [lepeuenn MIPOTPaAMMHOTO 33 33 Metoagudyeckuii  COBET

obecreueHus, ot 14.02.2024 Ne6
poheCCHOHATBHBIX 6a3 Ilenarornueckuii coser
JTAaHHBIX, nH(pOpPMALIMOHHBIX ot 16.02.2024 Ne5
CIIPaBOYHBIX CHUCTEM pECYpPCOB
nH(OpPMaIMOHHO-
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