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1. IlepeyeHb IUIAHUpPYEMBIX Ppe3yJabTATOB O0y4YeHHMsl 10 JAUCHUILIHHE
(MOyJII0), COOTHECEHHBIX C MJAHMPYEMbIMHU Pe3yJbTATAMHM OCBOCHHUSI OCHOBHOM
o0pa3zoBateabHoii mporpammbl 44.03.04 «IIpodeccuonanbHoe o0yueHue (1o
orpacjasam)», npopuias «Tpancnopm»

B pesynbrare ocBoenusi OOIl GakanaBpuata oOyJarOMIMIACS JOKEH OBIANIETh CIEAYIOIIUMU
pe3yJibTaTaMy OOYUCHHUS TI0 TUCIUTLIHHE!

Koon PesyabTaTsl ocBoenus OOII Ilepeyenb mIaHUpPyeMbIX
KZZ{”:: Cooeparcanue Komnemenyuii™ pe3yJIbTaToB 00y4eHHs 10
AUCUHUIINHE
IK-11 CIIOCOOHOCTIO OpraHU30BBIBATH 3HaTh METOJI0JIOTHIO
y4e0HO-UCCIIeIOBATEILCKYIO paboTy | memaroruaecKux UCCJICIOBaHUM,
oOyuaromuxcst METOJUKY HCCIIEI0BATEIbCKUX PaboT;
yMeThb COCTaBJISITh
HETPaIUIIOHHBIC nabopaTopHble
paboTHI, cojieprKaIue

HCCJIEIOBATENBCKYI0  COCTaBIIAIONIIYIO;
BHOCUTH 3emeHTl HUPC B kypcoBbie
IPOEKTHI U 3a/1a4U;

BJIaJleTh METOJAMHU OPTraHU3aLUU U
IIPOBE/ICHUS 3BPUCTHYECKOM U HAy4HO-
MCCIIeIOBATEIbCKON paboThI; METOAAMU
novcka W aHanmuza uHPoOpMaUU O
TEHACHUMAX PAa3BUTHUS TEXHUKH H
TEXHOJIOTHI, O HOBBIX Marepuagax u
HaIlpaBJICHUAX HAYYHOIO IpOrpecca;

COBPEMEHHBIMU ne1arornyecKuMu
TEXHOJIOTHSIMHU.

[1K-14 TOTOBHOCTb K IPUMEHEHUIO 3HaTh TEOPUIO peleHus
TEXHOJIOTUI dopMupoBaHus | U300peTaTeNbCKUX  3a4ad,  CIOCOObI
KpEaTUBHBIX crocoOHoCTeH IIpY | aKTUBU3aLUU MBICIUTENIBHOM
MOATOTOBKE paboyMXx, CIyKaluX U | JeATEIbHOCTH,

CIELIMAJIMCTOB CPEIHETO 3BEHA yMeTb  co3JaBaTb  NpoOJIEeMHBIE
CUTyallud, COCTaBIATh 3aJauud W
CUTYyalluu TBOPUYECKOMN
HaIlpaBJIEHHOCTH;
BJaj1eTh METOJaMHU
MIPOEKTUPOBAHMUS MeAarornyeckux
3a/1a4, IOCTAaHOBKM HX B KYpPCOBBIX
MPOCKTAX; nabopaTopHBIX  PaboT,
MIpUEMaMM PELIEHUs, UCXOMd U3 OIbITa
paboTHI.

CIIK-1 FOTOBHOCTb K  KOHCTPYKTOPCKO- 3HaTh IIPUHLINAIIBI BbIOOpa
MPOEKTUPOBOYHOW  JAESITENBHOCTH B | MaTepuaina TUISE W3TOTOBJICHUS
npopecCHOHATbHOM ~ 00pa30BaHMU U | PAa3iMUYHBIX  JleTaledl  aBTOMOOMIIS;
aBTOXO35MCTBAX YOPOYHSIOIIEHW TEPpMO- M  XHMHKO-

TEPMHUUECKOMN 00paboTku B
3aBUCUMOCTH oT YCIIOBHM

BKCHHyaTaLII/Iﬁ ACTalIu,
YMETDb OINPECACIIATE MEXaHNYCCKUE U
TEXHOJIOTUYECKHUE CBOMCTBA MECTAJJIOB,
BJIaA€Tb MCTOAAMH OIPCACICHUA




MEXaHUYECKUX M  TEXHOJOTHYECKUX
CBOWCTB MAaTepHaJiOB M  CIIOCO0aMHU
TEPMOYIPOUHEHHS.

2. Mecro nucuuninnbl B cTpykrype QOOII 0akanaBpuara

Hannas mucnunnuaa b1.B.OJ1.6 MarepuaioBeeHue M TEXHOJOTHS KOHCTPYKIIMOHHBIX
MaTepHajOB OTHOCHTCS K 0053aTeNIbHBIM AUCIUILUIMHAM BapHaTUBHON yacTu 0a3zoBoro mukia b1.

JucuumninHa HaxOOUTCs B JIOTHYECKOW M COJEP’KaTeNIbHO-METOJIUYECKOW CBSI3U C
TUCHMIUIMHAMH W3 JpPYyruX [HKIOB. BXoxHele 3HaHuMs O0asupyroTcss Ha KOMIIETCHIIMSX,
chopMupoBaHHbIX Ha  aucuuiimHax «®duszuka»y u  «XuMua». ITO, NPAKTUYECKH, OCHOBA
JUCHUTUTMHBL KJTIOUEBbIe KOMIETEHIIUH, 3HAHWUS U TOTOBHOCTH HCIIOJIb30BaTh (yHAaMEHTAIbHBIC
3aKOHBI BBIIICHA3BaHHBIX JUCLUUIUIMH HEOOXOIUMBI ITPU U3y4eHUH pa3aenoB: «CTpoeHre U CBOWCTBA
marepuaioBy, «JledexTsl kpuctammueckoil pemérkm», «llmactmaces» u 1.4. Kpome toro, nmeer
CBS3M C YHMTaeMbIMH Tmo3ke aucuuiimHamu: «Compomarom» (CBOWCTBA U CIOCOOBI X
onpezaeneHus), «Jleranu mamuH» (BblOOp Marepuana u TO g noslydeHHs 3a/laHHBIX CBOMCTB
MaTepuanoB, Yy4€T SKCIUTyaTallMOHHBIX YyCIOBUM u Ap.), «TexHomorun u o00OpyIdOBaHHE IS
00pabOTKM MaTepHaIOBY, MPAKTUKYMBI 110 00pa0b0TKEe MaTepUaIOB pe3aHueM, ciecapHas oOpaboTka
u J1p.

Juctumiraa (MarepuanoBeieHUe U TEXHOJIOTHS KOHCTPYKIIMOHHBIX MaTepUaioB) U3y4aeTcsl
Ha 2 Kypce B 3 u 4 cemecTpax.

3. O0bem AUCHUMILVIMHBI (MOAYJISI) B 3a4eTHBLIX EAMHHUIAX C YKA3aHUEM
KOJIMYECTBA AKAJeMUYECKHX YAaCOB, BbIICJCHHBIX HA KOHTAKTHYKH PpadoTy
o0yyaIumuxcs ¢ npenogaBarejieM (Mo BUAAM 3aHATHH) U HA CAMOCTOATEILHYIO
padoTy o0y4arommxcsi

OO6mas TpyaoeMKocTh (00beM) MUCHUILUIMHBI (MOIYJsl) COCTaBisieT 6 3a4eTHbIe €IUHUILIBI
(3ET), 216 akaieMU9IeCKUX 4acoB.

3.1. Oovém oucuyunaunvl (M00ys1) RO BUOAM YUEOHBIX 3aHAMUIL (8 HaACaAX)

Bcero yacos

O6LEM THCHUILTHHD] JUIA OYHOM | JUIS 3a0YHOU
bopmbI bopmbI
00y4eHus o0y4deHus

OO11ast TPyA0EMKOCTh TUCIUIIIIUHBI 216 216
KonTakTHas pabora oOy4daromuxcs ¢ npenojgaBaTesieM (1o BUugam 90 22
y4eOHBIX 3aHATHII) (BCETO)
AymutopHas pabota (Bcero**): 90 22
B T. YHCIIE:
Jlexnun 54 10
B T.4. B aKTUBHOI M HHTEPAKTUBHON (hopMax 8 2
CeMHUHAapBI, IPAKTUYECKUE 3aHITUS
[IpakTHKyMBI
JlabopaTopHbie pabOTHI 36 12
B T.4. B aKTUBHOW U MHTEPAaKTUBHON (hopmax 24 8
Breaynuropras padota (Bcero**): 90 181
B ToMm uncne, nHIMBUAYaIbHAsS paboTa 00yUJarOIMXCS ¢
MIPEToIaBaTeIIeM:
KypcoBoe npoexkTupoBanue
['pynmoBasi, ”HIUBUAYalIbHAS KOHCYIbTANNS M HHBIC BUIBI YI€OHOMH
JesITeIbHOCTH, PEAYCMATPUBAIOIIUE TPYIIIOBYIO UIIH
WHJIMBUIYAIbHYIO pab0Ty 00YyJaIOMUXCsl C MPETojaBaTeaeM
TBopueckas pabora (3cce)




Bcero yacos

O6BEM IUCHHILTHHDI JJIA OYHOM | IUIS 3a0YHOU

hopmbl dbopmbl

00y4YeHHS 00y4YeHHs
CamocrosTenpHas padboTta oOydaronmxcs (Bcero™®*) 90 181
Bun npomexxyTouHO# arTectanuu odydatomierocs (3a4et / 3ayer, 3ayer,
IK3aMeH ™ ***) Dk3amen | Dk3ameH (13)
(36)

4. Copep:kanue TUCHUILIMHBI, CTPYKTYPUPOBAaHHOE IO TeMaM (pa3jaesnam) ¢
YKa3aHHEM OTBeJeHHOI0 Ha HHMX KOJIHYEeCTBA AKAJAeMH4YECKHX YaCOB U BH/I0B

Y4eOHbIX 3aHATHH

4.1. Pazoenvt Oucyuniunvl u mpyooemKoCcHb o 6UOAM YUeOHbIX 3aHAmMUIL (8

akaoemuueckux 4acax)

071 OUHOUL (hopmbl 00yUeHuUA

Buabl yueOHBIX 3aHATHH, BKIIOYAst
CaMOCTOSITeIbHYI0 padoTy 00y4arommXxcsi

-]
&K § e
g E § M TPYA0EMKOCTb (B 4acax) ®opmbI
Ne Paznen 8 S( E ayANTOPHBbIE CaMOCTOsITEeJIbHAs TERYLIECTO
n/n AU CIUILINHBI z y4eOHbIe 3aHITHS pabora KOHTPOJISt
- 00yyaromHxCs yCIeBaeMOCTH
BCEro RNV Jadopar.paob.,
NpPaKTHYeCKHe
3aHATHSA
1. | Ctpoenue u cBoNicTBa IP-2 —
METaJIJIOB 28 10 4 14 KOHTPOJIbHAS
pabota
2. | Tepmuueckas YO-2 -
00paboTKa METalIoB U 44 12 12 20 KOILTOKBHYM,
CIUIaBOB N3 — xypcosoii
IPOEKT
3. | KoHCTpyKIIMOHHBIE | [Ip-1 —tect
MHCTPYMEHTAJIbHBIE 30 8 8 14
CTaIn
4, | llBeTHple MeTaIBI | I1P-2 —
CIUIaBbI 26 8 4 14 KOHTPOJIbHAS
pabota
5. | Hemeranmnuueckue 26 8 4 14 TTP-4 — pedepar
MaTepuabl
6. | IIlpou3BoACTBO 4YyryHa,
CTalli U  IBETHBIX
METaJIJIOB. Crioco0sr 26 8 4 14 N3 — npoekt
MONTy4YeHUs  3ar0TOBOK
OMJI, nutbem
Hpomescyrounas 36 3a4eT, dK3aMeH
aTTeCcTanus
NTOI'O: 216 54 36 90




0114 3a04HOU hopmbl 00yUeHUA

Buabl yueOHbIX 3aHATHH, BKIIIOYAs
CaMOCTOSITEJIbHYIO PadoTy 00y4aroUIuxcs

%)
=
= g ey
g E § H TPYA0EMKOCTb (B 4aCax) ®opMbI
Ne Paznen S s g AyAMTOPHBIE CaMOCTOSITeJbLHASI TeKyI1Iero
n/n JUCIHUIIIINHBI E y4eOHbIe 3aHATHS pabora KOHTPOJIA
- o6yuaromuxcs yCrneBaeMoCTH
BCEro JIeKIMH Jadopar.pao.,
NMpaKTHYeCKHe
3aHATHA
1. | Crpoenue u cBoMcTBa I1P-2 —
METaJIIOB 33 1 2 30 KOHTPOJIbHAS
pabora
2. | Tepmuueckas YO-2 -
00paboTKa METALUIOB H KOJUIOKBHYM,
P 35 2 2 31 ™M
CILIaBOB N3 — xypconoii
IPOCKT
3. | Konctpykuuonsnsle  u [Ip-1 —tect
UHCTPYMEHTAJIHHBIE 34 2 2 30
cTanu
4. | llBeTtHpie MeTauIBl U I1P-2 —
CILJIaBbI 34 2 2 30 KOHTPOJIbHAS
pabora
5. | Hemeramnuueckue
33 1 2 30 ITP-4 — pedepar
MaTepuabl
6. | [IpomsBoacTBO uYyryHa,
CTali U  IBETHBIX
METAaJUIOB. Crocobsr | 34 2 2 30 N3 — mpoexT
MOJTyuYeHUs  3ar0TOBOK
OM]], nutbem
ITIpomexyrounas
P yr 13 3a4er, DK3aMeH
aTTecTarus
HUTOI'O: 216 10 12 181
IIpumeuanue:

YO - ycrabli onpoc, YO-1 - cobecenoBanue, YO-2 - komutokBuyM, Y O-3 - 3auet, YO-4 — 3x3aMeH
I1P - nucbmenHas pabota, I1P-1 - tect, [1P-2 - kouTponbHas pabora, [1P-3 scce, [TP-4 - pedepar,
[1P-5 - kypcoBas pabora, [TP-6 - HaydHO-yueOHbII oTueT 1o npakTuke, [1P-7 - oruer mo HUPC,
N3 —uHauBuyanbHOE 33/1aHUE;
TC - KOHTPOJIb C IPUMEHEHHEM TEXHUUECKUX cpeAcTB, TC-1 - KOMIIBIOTEPHOE TECTUPOBAHHUE,
TC-2 - yuebnsbie 3agaun, TC-3 - KOMIUIEKCHbIE CUTYAI[HIOHHBIE 331241
K Bunam yuebHOMI pabOThI OTHECEHBI:

JICKIIUA, KOHCYJIbTAllUU,

CCMHUHAPBLI,

NPaKTUYEeCKHe 3aHATHs, JlabopaTopHble paloThI,

KOHTpPOJIbHbIE Pa0OThl, KOJUIOKBHUYMBI, CAMOCTOSITE€JIbHBIE pabOThl, HAYYHO-HCCIEI0BATEIbCKAS
paboTa, MpaKTHKH, KypcOBOE NpPOEKTHpoBaHUE (KypcoBas pabota). Briciiee yueOHOe 3aBeneHHE
MOJKET YCTaHABJIMBATh JIPYrHe BUIbI YIEOHbIX 3aHATHH.

4.2 Cooeprcanue oucyuniaunvl (Mo0ya), CMPYKmMypupoeannoe no memam (pazoeiam)

Ne | HaumeHoBaHMe pa3aeJia
Conepxanue
n/n JUCIHUILINHBI
1 CTpoeHue U CBOIiCTBA METAJLIIOB

Cooepoicanue 1eKyuoHHo20 Kypca




HaumenoBaHue pasjaesa

Conep:xanue
n/n JTUCIHUILINHBI
1.1. | Beenenue. Ctpoenue u B nexkuum packpblBarOTCS UENM, 3aJa4yd M 3HAYEHUE
CBOMCTBA METAJIOB. aucuuiimiabl  «MatepuanoBegenuss 1 TKM» B NOATOTOBKE
IpernoiaBaTeseil TEXHOIOTHIECKOro o0yueHust U HH(POPMATHKH,
BKJIaJ] B HAyKy PYCCKHUX M COBETCKHX y4deHbIX. PaccMaTpuBaroTcs
BOIIPOCHl  KPUCTAJUIM3AaLUKM  METAUIOB,  KPUCTAJUIMYECKOTO
CTpPOCHHMS METaJUIOB, HMX CBOMCTBA U CHOCOOBI H3y4YEHHS
CTPYKTYpPbI, MEXaHHYECKHX, (U3UUYECKUX, TEXHOJIOTUYECKUX H
XUMHUYECKHX CBOMCTB.
1.2 | OcHOBBI cTpOEHUS Jlaetca onucaHue CTPYKTYpbl CIUIAaBOB (TBEPHbIE PacTBOPHI,
CILIAaBOB. XUMHUYECKHE COEIMHEHMUS, MEXaHUYECKUE CMECH).
Kpucramnusanus cruiaBos.
1.3 | JImarpamMMBbI COCTOSTHUS Anamusupytorcs  aumarpammbl -1V tumos.  IlpuBoasitcs
OMHApHBIX CILIABOB. JJaHHBIE 110 3aBUCHUMOCTM MEXaHHYECKHMX CBOMCTB OT COCTaBa
CIUIaBa U JMarpamMmbl COCTaB-CBOMCTBA.
1.4 | Iuarpamma Fe - FesC PaccmaTpuBaroTCst MOHOMOPQHBIC U TOTUMOP(HBIC METAJLITBI.
Amnotponusi. KpuBasi kpucraninzanuu xeneza. AHATU3UPYIOTCS
IpoLecchl, npoucxondue B craBax Fe ¢ C mpu HarpeBe u
oxJaxJaeHuu. PaccMarpuBaeTcsi paBHOBECHas! CTPYKTypa crajeit
U HepaBHOBecHa 4yryHoB. [IpuBoautcs nuarpamma Fe — I'padur.
1.5 | [lonydeHue KOBKOTO PaccmatpuBaroTcest mponeccsl  rpaduruzanuu. [IpuBoastes

YyTryHa, IPOIECCHI
MoauUKaITIH

CBEICHMSI O CIOCO0AaX MOJyYEHUs KOBKOI'O YYI'yHa IpPH OTKHUIE
Oenoro uyryna. PaccmarpuBaroTcs mporecchl MOIU(UKALUK U
IIOJIy4E€HUS BBICOKOIIPOYHOI'O YyT'yHa

Temvbl 1a60pamopHbIX 3aHAMUL

1.1 | U3mepeHue TBEpAOCTH N3smepenue tBepaoctu no bpunuemno, Bukkepcy, Poksemry.
W3ydeHue ycTpoiicTBa TBEPAOMEPOB, CIIOCOOOB OIPEAEICHUS
TBEPAOCTH, CPAaBHEHHME TBEPIOCTH CTaJled B  pa3IMYHBIX
COCTOSIHUSIX M IIBETHBIX METAJIOB.

1.2 | Onpenenenue Ha paspeiBHoit mammue P-5 mpoBoasaTcs ucnbiTanus 00pasioB Ha
MPOYHOCTHBIX U pasphbIB. Omnpenenstorcst BPEMEHHOE CONPOTHUBIICHUE
IUIACTUYECKUX CBOMCTB pa3pyllIeHHIO, IIPENE]l TEKYy4eCTH, OTHOCUTEIBHOE YMJIMHEHUE U
METaJUIOB IIPU OTHOCHUTENIBHOE CyxeHue. lIpoBoauTcs Takke HCHBITAaHUE HaA
pacTsKEHUHU YAApHYIO BSI3KOCTh HA MasiTHUKOBOM KOTIpE.

2. Tepmuueckasi 00pad0TKa MeTAJJIOB U CIJIABOB

Codeporcanue 1eKYuoHH020 Kypca

2.1. | Knaccudukamus BuaoB Knaccupukanus  BugoB  TO.  TepmooOpabGoTka, He
TEPMOOOPaOOTKH. COITPOBOKIAFOILASICS ¢ba3oBbIMU NpEeBpaLCHUSIMH, U
TepMooOpaboTKa, COTIPOBOXKTAFOIIASICS (hazoBeIMH

IpEBpaICHUSIMH.

2.2. | IlpeBpamieHus B cTasx TepmooOpaboTka ¢  (a3oBbIMH  IpeBpalieHUsIMU:  0e3
IpY HarpeBe u HOJUMOP(HBIX  MpeBpalleHud U C  MOJTUMOP(PHBIMH
OXJTAXKICHUH. npeBpameHusiMA. [IpeBpalrenus mpu HarpeBe M OXJIaKICHUH.

Bosspar. Pexpucraiumsanus. Ileperpes.
2.3 | TeopeTnueckue OCHOBBI OcHoBHBIE BHIBI TepMO0oOpaboTku: oTxkur | poaa, orxur |l
TO. Bunsr TO. pona (BKJIIOUYas HOpPMAJIW3AIMIO), 3aKajKka, OTIMYCK (cTapeHue).
Tepmomexanudeckass obpaboTka. IlpeBparieHus B CTaisx IpH
HarpeBe ®u oxynaxaeHuu. Juddysnonnoe u 0Oe3audpy3noHHOE
npeBpamieHus.  Jluarpamma = HM30TEpMHYECKOTO  pacraja
aycteHurta. [lepmuTHOE, TPOOCTHTHOE, MApTCHCUTHOE H
OelfHUTHOE MpeBpaIECHUsL.
2.4 | OTxur u 3aKajika CTaju. Bugp! omxura u texHosoruu ux nposenenus. Omxur | poga:




n/n

HaumenoBaHue pasjaesa

AUCIUITINHbI

Conep:xanue

TOMOT'€HU3aLMs (muddy3noHHBII OTIXKHUT),
PEKPUCTAJUIM3ALMOHHBIN, JUIsl CHATHUSA OCTaTOYHBIX HANPSKEHUH.
Orxur Il poma: mNONHBIM W HEMOJHBIA, HM30TEPMUUYECKHIM,
HOpManu3anus, chepoan3anus.

3akanka CTajM: 3aKaJOYHbIE Cpellbl, BBIOOpP TeMIepaTypbl
HarpeBa U ero npoaoJDKUTEIbHOCTh. BHYTpeHHNE HaNpsKEHMs B
3aKaJICHHOM cTaiy. 3aKaluBaeMOCTh U POKAIMBAEMOCTh CTAJIH.

2.5

[IpeBpaiienus B
3aKaJICHHOMN CTaJIA IIpU
ornycke. OTIyCK CTaJIu.

CrocoOBl  3aKalKW:  HENpepbIBHAS,  IPEpBIBUCTas, C
CaMOOTITYyCKOM, CTylHeHuaTas, u3zoTepmuueckas. OOpaborka
3aKaJIeHHOH CTaJIM XOJI0JI0M. 4 MpeBpalieHns IpU OTITYCKE CTaJIH.
OTmyck cranu: HU3KHUM, cpeAHni, BeICOKHA. OOpaboTKa X0I010M.
[ToBepxHOCTHast 3akanka. TepmomexaHumdeckas o00pabOTKa.
OcobeHHOCTH TepMOOOPaOOTKH JIETUPOBAHHBIX CTAJICH.

2.6

XUMHKO-TEpMUYECKasT
0o0paboTka cTanm

[IpuBonsTcss cBenenus o knaccudukaruu XTO, pexumax
TEXHOJIOTMM  LEMEHTAallMW, a30TUPOBaHUsA, LMAHUPOBAHHS,
HUTPOILIEMEHTAIIMK, OopHupoBaHUs. PaccMOTpeHBI  MPOIECCHI

Temvl 1a60pamopHbIX 3aHAMUL

¢ Py3MOHHBIN METaJUTH3alNH.

2.1 | MukpoaHanu3 4yryHOB U W3ydenne CTpyKTypbl 4YyryHOB (O€JbIX, CEpbhIX, KOBKHX,
OTOXKCHHBIX BBICOKOTIPOYHBIX), JO9BTCKTOUIHBIX, IBTEKTOUIHBIX u
YIJIEPOIUCTHIX U 329BTEKTOUIHBIX CTaJICH B PABHOBECHOM COCTOSHHH.
JICTUPOBAHHBIX CTAJICH

2.2 | MukpoaHanu3 MukpoaHaau3 CcTajd B 3aKaJICHHOM COCTOSIHUM (COpOMT,
TepMooOpaboTaHHOU TPOOCUT, MApPTEHCHUT, OCHHUT, CTPYKTypa B TIEPETPETOM
CTaln COCTOSIHUN).

2.3 | Mukpoananus UccnenoBanust CTpYKTYpBI CTaIH TMOCE HEMOJIHON U TIOTHOM
TEpMOOOPabOTaHHOI 3aKaJIKu, HU3KOT'0, CPETHETO U BBICOKOTO OTITyCKa.

CTaIn

2.4 | 3akaika M OTIIYCK CTalu IIpoBomuTcst  TepMooOpabOTKa, M3y4daeTcs  CTPYKTYpa,
OTIpENIeNSIETCS] TBEPIOCTH CTAIH.

2.5 | Omxur cranu IIpoBonsATCST pa3nuuHble BHUABI OTXKUIA, OIpEIeseTcs
TBEPJIOCTh OTOMXOKEHHOW CTajH, M3y4aeTcsi CTPYKTYpa, JeNaeTcs
00o00m1aro1eil BEIBOA O BIMSHUHM BUIOB TEPMUUYECKON 00pabOTKH
Ha CTPYKTYPY M CBOWCTBA CTAJIEH.

2.6 | Hopmanu3zanus cranu IIpoBonsATCS HOpMaNIM3alUKs CTaJIU, ONpPENENIeTCs] TBEPAOCTD
HOPMAJIM30BaHHOW CTalM, W3Yy4aeTcsl CTPYKTypa, JAelaeTcs
o0o0marolei BEIBOJ O BIUSHUM HOPMAJIHU3allMK Ha CTPYKTYpPY U
CBOMCTBA CTaJeH.

3. KoHCcTpyKIHMOHHBIE M HHCTPYMEHTAJbHbIE CTAJIH, CTAIM H CIUIaBbl € 0COOBIMHU

cBolictBaMu. YyryHsl.

CoOdeporcanue 1eKYuonHo20 Kypca

3.1.

Knaccugukanus cranei.

PaccmaTpuBaroTcst  BOIpPOCHI
MapKUpOBKa  YIJIEpPOAUCTBIX U JIETUPOBAHHBIX  CTaJleH.
KoHCTpyKIIMOHHBIE CTaldM: C€OCTaB, CBOWICTBA, NPHUMEHEHUE,
BIIMSIHHE JICTUPYIOMIMX J00aBOK HA CTPYKTYPY M CBOMCTBA CTAJIH.
KoHcTpykiimonHnsle — yraepoaucTelie  ctanu. JlermpoBaHHbIE
KOHCTPYKLMOHHBIE CTaju. Pexnmbl YIPOYHSIOIIEN
TEPMOOOPaOOTKH.

KIaccupuKaluu  CTaleH,

3.2

KoHcTpyKkInoHHBIE U
WHCTPYMEHTAJIbHBIC

NHcTpyMeHTallbHBIE YTAEPOIUCThIE U JIETUPOBAHHbBIE CTAJIH.
IlpyHIIMTIBI ~ JIETUPOBAHMS MHCTPYMEHTAIbHBIX cTajed. He
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CTaJid.

TEIUIOCTOMKUE CTadl ¢ HEOOJBIIONH  MPOKAIMBAEMOCTHIO;
JICTUPOBAHHBIC CTaJdM TOBBIIICHHOW IPOKAJIMBAEMOCTH, HE
o0aaromme TermI0CTOUKOCThIO, TEIUIOCTOMKUE OBICTPOPEKYIIHE
cramu. Ctanu Ui PeXylmero U W3MEPHUTEIBHOTO MHCTPYMEHTA.
[ITammoBsle cTamu Ut 1e(OPMHUPOBAHUS B XOJIOIHOM U TOpIYEM
COCTOSIHUHY. beictpopexymme — cramu.  TepmooOpaborka
MHCTPYMEHTAJBHBIX ~CTajJei, OCOOCHHOCTH TEepMOOOPaOOTKU
OBICTPOPEXKYIIUX CTallel (3aKajika, TPOMHOW OTITYCK; 00paboTKa
XOJIOZIOM U OTIYCK).

3.3

Koppo3zuonHo-croiikue
MaTepHuabl.

PaccmarpuBaercst cocta, CTpyKTypa U CBOMCTBA XPOMMCTBIX
u XPOMOHUKEJIEBBIX HEpPKaBEIOLUX cTaJeH,
BBICOKOJIETUPOBAHHBIX KHUCIOTOCTOMKMX CTaJed U CIUIABOB,
JKApONPOYHbIX cTanel U ciuiaBoB. IIpuBoasTCS crocoObl 3alUThI
OT KOPpO3UHU.

3.4

IIpenu3uoHHbIE CTANIN.
YyryHsl.

PaccmarpuBaroTcss Takke CTaM M CIUIaBBI C  OCOOBIMH
bu3MYeCKUMU  CBOMCTBAMHU:  MarHUTHbIE  C  BBICOKHM
COIIPOTUBJICHUEM IJId HArpeBaTCJIbHBIX HpI/I60p0B, C 3aJaHHbIM
TEMIEPATYpHbIM KO3((UIIMEHTOM JIHHEWHOTO paCIIUpPEHHs, C
0COOBIMHU YIIPYTUMU CBOMCTBAMHU.

[IpuBonsATcs cBeneHUST O YYryHax: HUX KiaccuuKalus,
MapKUpOBKa, CTPYKTYpa, CBOIICTBa, TepMooOpaboTKa,
npUMeHeHne. AHTU(PUKIIMOHHBIC YYT'YHBI.

Temvbl 1a60pamopHbIX 3aHAMUL

3.1 | Beibop matepuana u TO Ha3nauarorcss mapku craneit u pexxum TO s npumaHus
JUTSL IPOM3BOJICTBA HEOOXO/JUMBIX CTPYKTYpPHl M CBOWMCTB IIECTEPEHKH 3yOUaThIX
Jetajei MalluH KOJIEC, BAJIOB.

3.2 | Beibop Haznauatorcst mapku cranu, TO, ¢pesa pe3ioB, cBepI u Ip.
WHCTPYMEHTAIILHON
CTaJIN JUIsl U3TOTOBJICHUS
UHCTPYMEHTA ISt
00pabOTKH METAJIJIOB.

3.3 | Beibop mapku uyryHa Ha3nauenme w™apku dYyryHa ¢ OOOCHOBaHHUEM MpPHYHH
JUIS U3TOTOBIICHUS BbIOOpa, HUCXOAS U3 CTPYKTypbl W CBOHCTB (U1 peccop,
JieTajeil MaluH KOJICHYATHIX BAJIOB).

3.4 | BeiOop mapku uyryHa Ha3nauenue Mapku dYyryHa ¢ OOOCHOBaHHEM MPUYHH
JUTS U3TOTOBIICHHS BbIOOpa, HCXOAS W3  CTPYKTYpl W CBOWCTB (iAo
JeTanel MalvH AHTU(PPUKIIMOHHBIX MATEPUAJIOB).

4. LIBeTHBIE MEeTAJLJIBI M CILIABDI

Coodeporcanue 1eKYUuoHHO20 Kypca

4.1.

Jlerkue MeTaiisl U
CILUIABEL.

[MpuBoasTCA CBemeHWsT O JETKUX IBeTHBIX Meramiax (Al,
Mg, Ti) wum wux cmuaBax. Kiaccudpukamus croiaos Al
(medhopMupyeMbIe: TypaTIOMHHBI, KOBOYHBIC, BBICOKOIPOYHEIE,
JKApOMpPOYHbIEe; JUTeHHbIe: cluiyMuHbl, Al — Cu), )KapompodHEIe.
O  wmapkupoBke  TexHmueckoro Al w  cmmaBoB Al
TepmoympouHsiemble CIutaBel Al U HETepMOYIpPOYHsIEMBIE.
[Tpouecc Tepmoynpounenuss (TVY): 3akanka + crapeHue.
Mexanuszm ynpouHenus npu TY. Crnedennslie ciasbl Al (cocTas,
CBOICTBa, MPUMECHECHHE, MAPKHPOBKA).

4.2

Cmnasel Al, Mg, Ti.

Marauii ¥ €ro CHJaBbl: JIETUPYIOIIME DJIEMEHTBl M UX
BIIMssHME Ha cBoWctBa Mg (Mn, Al u np.). MapkupoBka.
TepmooOpaboTka CILJIABOB Mg (roMorenuszanus,
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PEKPUCTAJUTM3AIIMOHHBI  OT)KHUT, 3aKajKka U  CTapeHue).
YrpouHseMble ¥ TEPMOYIPOYHSIEMBIC CIUIABHI, Ie(POpPMUPYEMBbIC
u nurerneie. CocrtaB, CBOWCTBa, NpUMEHEHUE. MapKHUpOBKA.
PaccmarpuBaercst cTpoeHHEe, COCTaB M CBOMCTBA JIETKOTO METalia
TUTAaHA W €ro cIUaBoB. MapkupoBka ciiaBoB. CTpykTypa
cruiaBoB Ti: o, B, o+ B — cmaBsl Ti, UX CBOMCTBA, IPUMCHEHUE.
TepMooOpabOTKa TUTAHOBBIX CILIABOB: OTXKUT, 3aKajlKa, CTApEHUE
onHOo(a3HbIX U IBYX(a3HBIX CIUIABOB, UX CTpyKTypa mocie TO,
WX IPUMEHEHHE.

4.3

Tsoxenple MeTaIbl U
CIUIaBBI.
AHTUDPUKINOHHBIE
CILIaBBI.

[IpuBoasTCS CBOWCTBA, COCTAaB M MApPKHUPOBKA TSKEIBIX
nBetHbix MeTauioB (Cu, Ni). Crutael CuU: OpoH3bI, JaTyHH,
MEHO-HHMKEJIEBbIC CIUIaBbl. PaccMmaTpuBaroTCs JHTEHHBIE WU
nedopMupyeMble  CIUIaBbl, uX  npuMeHeHHe. OCHOBHBIE
JIETUPYIOIIUE 3JIEMEHTHI U UX BIUSHUE HA CTPYKTYPY M CBOMCTBA
cruiaBoB. TepmooOpaboTka craBoB. Ilpumenenue. IIpuBoasaTcs
CBEJICHWS O HHUKEJIEe W €ero CIUlaBax: JKapOCTOMKHE,
AHTUKOPPO3UHHBIE, C  BBICOKMUM  3JIEKTPOCOIPOTHUBICHUEM,
OONBIION  SICKTPOABIKYIIEH CHWJIOH H  JAp. TNPUMEHEHHS
HHMKEJICBBIX CILIABOB.

4.4

[TopomikoBbie
Marepuayibl. KOMIo3uThI.
[Ipoune crinaBsl.

PaccMoTpeHbl  OJIOBSHHBIE W CBUHILIOBBIE  0aOOWTHI,
MapKUpOBKa, CBOICTBA, CTPOEHHUE, INMpPUMEHEHHE. PaccMoTpeHsl
IMHKOBbIE M KOMIIO3UTHBIE Marepuaibl. PaccMarpuBaroTcs
amop(HbIe MaTepralibl (METAIMYECKHE CTEKIAa), MaTepHUajbl C
NaMsAThI0 POPMBI, HEKOTOPBIE MOPOIIKOBBIE MaTEepPHAIIbl (TBEPAbIE
CIUTaBbl, TIOPUCTBIC,  DJICKTPOTEXHUYECKHE, IKAPOIPOUHBIL,

(bPUKIIMOHHEIE, AHTU(PPUKITUOHHBIE u BBICOKOIIPOYHBIE
Marepuanbl). [IpuBoAsTCS TaKke CBEIEHUS O HEKOTOPBIX
KOMIIO3UIIMOHHBIX  MaTepuaiax, HaHOMaTepuajlax "
TEXHOJIOTHSIX.

Temvl 1a60pamopHvIX 3aHAMUL

4.1 | MukpocTpykTypa B Mukpockon u3yyaroTcsi CTpyKTypa o, [, a+f- TuTaHOBbIE
QIIOMUHUEBBIX, MEIHBIX | CILIABbI, JIOPATIOMUHUMN, CHIIyMHH. V3y4yaercs cTpykTypa OpoH3,
Y TUTAHOBBIX . JaTyHed, TeXHMYecKoro aitoMuHus. I[IpoBoauTcs 3akanka u
QIIOMUHHUEBBIX CIUIABOB | CTAPEHUE JIOPATIOMUHHUS TPU  pPa3HBIX TEMIEpaTypax |
JUIUTETBHOCTU BBIJIEPIKKH. OnpenensitoTcst TBEPAOCTh
3aKaJICHHOT'O M COCTAPEHHOI'0 AJIFOMUHUS.
4.2 | MukpoaHammu3 Wzyuaercs crpykTypa 6ab0utoB b83 u TBepabx cCruiaBoB
AHTU(DPUKIIMOHHBIX U BK6, T16K6.
MTOPOIIKOBBIX Br16op maTepuana st M3rOTOBJICHUS JeTalield, pabOTaroIIX
MaTepUasoB. B YCJIIOBUSX IIOHWKEHHBIX U IIOBBIIIEHHBIX TEMIIEpATyp,
[TprMeHeHre BETHBIX arpecCMBHOM cpeabl, B aBHa-, KOCMO- U CYJOCTPOCHHHU, B
METAJIJIOB AJIEKTPONPOMBIIUIEHHOCTH.
5. HemeTa/ummueckne MaTepHaJibl

Cooepoicanue n1eKkyuoHHo20 Kypca

5.1

JIpeBecHble MaTepHabl.
JlakokpacouHblie
Mmatepuansl. CTEKIIO.

PaccMmoTpeHsl CBOMCTBA M CTPOEHUE JIPEBECUHBI, IPEBECHBIX
MarepuanoB. (CBOWCTBAa, CTPOEHUE, IPUMEHEHUE, BIIUSHHE
BJIQYKHOCTH Ha CBOMCTBa JpeBecuHbl. [lopoku npeBecHHBI U HUX
BIIMSIHME HAa CBOWCTBA JIPEBECHHEI.

Jlanel  cBeleHHMST O  CTEKJE: TMPOMU3BOJCTBO  CTEKIa,
XAMHYECKHM COCTaB, CBOMCTBa, NpuMeHeHue. Kpacurenu
TJIYIIATEIN, BOCCTAHOBUTENN, OKUCIHUTEIN U JAPYrue AOO0aBKH.
Crexnonzaenus. [I[pumenenue crekna.
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5.2

Curasutel. Pe3una.

Curamisr: Turnsl
CUTAJIJIOB.

IIpuBeneHb! CBeNEHUS O XUMUYECKOM COCTaBe, CTPOCHUM U
CBOMCTBaX pe3uHBbl. YKa3aHbl 00JaCTU PUMEHEHUS TEXHUUECKUX
COpTOB pe3uHbl. MexaHnusm crapeHus pesuHbl. lIpaBuna

XPpaHCHUA PC3MHOBBIX I/IS,Z[CJIPlﬁ.

HUX CTpPOCHHC, CBOfICTBa, MMPUMCHCHUC.

5.3

[Tonumepsl.

IIpuBeneHbI CBEIEHUs O CTPOCHUU U CBOMCTBAaX IOJUMEPOB,
ux knaccupukanus. Ilo Gpopme Mosexys monumepsl AenasTCs Ha
JIMHEHHbBIC (uenoBUAHbBIE), pa3BETBIICHHBIE, ILUIOCKHE,
JE€CTHUYHbIE, IPOCTpAaHCTBEHHbIE (ceryarble). Dusnueckue
COCTOSIHUSI TIOJIMMEPOB: CTEKJIOO0pa3HOE, BBICOKODJIACTUYHOE H
BA3KOTEKydYee.  TepMoIIaCTUYHBIE U TEPMOPEAKTHUBHBIE
HNOJMMEPHl — HMX CHOCOOHOCTP K BTOPUYHOH TepepaboTKe.
Crapenue noJMMepos.

5.4

[InmacTmaccel.

CocraB u kinaccuukaius ImiacTMacc. TepMoIlIacTUYHBIE
IIacTMacchl. TepMOCTOWKHE TIIACTHUKU. TepMOpeaKkTHBHBIE
IUIACTMACCHl (C TMOPOIIKOBBIM HAIOJHHUTEIEM, C BOJIOKHUCTHIM
HAIIOJTHUTENIEM, CIIOMCTHIE IJIACTMACChI, JIPEBECHOCIOUCTHIE U
np.). CriocoObl U3TOTOBJICHUS M3AeIUi U3 1uiactMacc. CBolcTBa
IIacTMacC M IJIACTMACChl KaK KOHCTPYKIIMOHHBIM Marepual.
I'azonanosHeHHbBIE IIJIaCTMACCHI. [TImactmaccer Kak
KOHCTPYKIIMOHHBIE MaTepPUAIIbI.

Temwi

J1a0OPAMOPHBIX 3AHAMUL

5.1

OrnpeserieHre CBOMCTB HE
METAUINYECKUX
MaTepHuasoB

Onpenenenue CBOMHCTB

miIacrmMacc.

MCXaHHNYCCKUX IMOJIMMCPOB nu

5.2

Ornpenenenne CBOKCTB
JPEBECHUHBI, CTEKJIA,
PE3UHBI

Onpenenenne  (PU3UKO-MEXaHUYECKUX  CBOWCTB

APEBCCUHBI, CTCKIIA.

PE3UHBI,

OM/, nuTheM

HpOl/I3BOIICTBO qgyryHa, Ctajjid 1 INB€THBIX M€TAJJI0B. Cnoco0nl MOJIYYCHHA 3arOoTOBOK

Cooepoicanue 1eKYUOHHO20 Kypca

6.1 | IlpousBoacTBO UyryHa, JIoMeHHBII ITpoLecc MPou3BOACTBA YyryHa. KoHBepTepHoe u
CTalli, MEJIH, AIIOMUHMUS, | 3JIEKTPOCTAJEIIaBUIbHOE TPOU3BOJCTBO CTANIH.
TUTaHA

6.2 | Ilpou3BoACTBO YyTyHa, [Mpoussoxactro Al, Cu, Ti.
CTaJIv, Me/IM, AIFOMUHUS,
TUTaHA

6.3 | IIpou3BOACTBO 3arOTOBOK CriocoOb1 00pabOTKH METaJUIOB JIaBJeHHEM (KOBKa, MpOKar,
00paboTKOil naBIeHNEeM, | IITaMIIOBKa, BOJIOYEHHE, MIPECCOBAHUE). Jluteitnoe
JUTHEM. IIPOU3BOJICTBO.

6.4 | Capka u naiika Caapka u naiika MeTaJuIoB.
METAaJUIOB.

Tembl 1a00pamopHuIX 3aHAMUL

6.1 3HaKOMCTBO ¢ METOJaMH VYerpoiictBo nmpokatHoro craHa. CrocoObl KOBKH, 00BEMHOM
00pabOTKHU METAIIIOB U JIMCTOBOM IITaMIIOBKH.
JTaBJICHHEM

6.2 | 3HaKOMCTBO C METO/IaMHU KoxkunbHoe nuThe.

00pabOTKH METAIIOB
JTUTHEM




5. llepeyeHb y4eOHO-MeTOAMYECKOr0 o0ecneYeHHus ISl CAMOCTOSTEIbHOM
padoTHI 00y4aKOIIMXCH MO JMCHHUILINHE (MOLYJIIO)

Jlnisi caMOCTOSITeNTbHOW PabOThI CTYJEHTOB PEKOMEHIYIOTCS yuyeOHUKH, ydeOHbIe mocolus,
JJIEKTPOHHBIE PECYpPChl, aHAIN3 KOTOPBIX IIO3BOJIIET MM BBINOJNHATH JIaopaTopHbIE pPalOTHI,
TBOPUYECKUE 3aJJaHUsl, IPOEKT, IOATOTOBUTHCS K 3a4ETY U K3aMEHY.

B uactroctu, ywuebnuk C.M. Anau, IL.M. I'puropseB, A.H. PocroBuer TexHomorus
KOHCTPYKUMOHHBIX MarepuaioB / [lox pen. A.H. PoctoBuesa: pomymieH B KayecTBe yuyeOHUKaA ISt
crynentoB TO®. — M.: Ilpocsemienue. 1986 — 312 c¢. HaxomuTcs B OMOIMOTEKE, B CBOOOJIHOM
Joctyne B TMOMCKOBBIX cuctemax Googl, Yandex w 1.1, [lpyroro yueOHHMKa sl JaHHOM
CIIELUAJILHOCTH HET.

Kpowme Toro, noctymnHsl cienyrome caiiTel B HayuyHoi 6ubnuoreke HOM KemI'VY:

OBC «3uanuym» - http:// znanium.com

ObC u3narenscrBa «Jlanby - http:// e.lanbook.com

BBC «Opmaiir» http:// biblioteka-onkin.com

OBbC «YuuBepcanbHas 6ubnmuorekay - http:// biblioclub.ru

VYHuBepcanpHas CIPaBOYHO-UH(POPMAIIMOHHAS MOJIHOTEKCTOBAs 6aza JTAHHBIX
nepuoaudeckux u3manuii http:// ivisi.ru (mocrym ¢ 01.01.2015 r.)

6. ®oHJ OIEHOYHBIX CPeICTB /ISl TMPOBeJAeHHS] TPOMEXKYTOYHOM
aTrrecTaluy 00y4arOIIUXCH M0 JUCUUILINHE (MOXYJIIO)

6.1. ITacnopm ¢honoa oyenounvix cpeocme no oucyuniaune (Mooyio)

Ne | KonTponupyemsie pasgenst | Kox koHTposnmpyemoi HalMEHOBAaHUE
/i | (Tembl) JTUCIUTIIMHBI | KOMITIETeHIIMK* (Wi €€ 9acTH) / OIICHOYHOTO CPEJICTBA
(pe3ynbTaThl MO pa3aenam) | U ee GopMyIHpOBKa — 1O
JHCEeNaAHUI0
1. | Crpoenue u  cBoiicTBa [1K-14, CIIK-1 1-i1 YPOBEHb o
METaJIOB YPOBHEBOI cucreme
Topna u Kiinddopna
2. | Tepmuyeckas  oOpaboTka [1K-14, CIIK-1 2-i1 YPOBEHBb 1o
METAJUIOB H CIUIaBOB YPOBHEBOI cucreme
Topna u Knuddopna
3. | Koncrpykumnonusie U [1K-14, CIIK-1 2-3-i1  ypoBeHb IO
UHCTPYMEHTAJIbHbBIE CTAIN YPOBHEBOI cucreme
Topmna u Knuddopna
4. | LlBeTHbIe MeTaJuIbl u [1K-14, CIIK-1 3-i YPOBEHb o
CILTABBI YPOBHEBOM CHCTEME
Topna u Knupdopna
5. | Hemeramnuueckue [1K-14, CIIK-1, TIK-11 3-i YPOBEHb no
MaTEpHAIIBI YPOBHEBOM CHCTEME
Topna u Knupdopna
6. | [IpousBoacTBoO YyI'yHa, [1K-14, CTIK-1, TIK-11 3-4-ii  ypoBeHb  TIO
CTaJI U LIBETHBIX METAJUIOB. YPOBHEBOI cucreme
Crioco0mr MOJTy4YECHUS Topmna u Knuddopna
3arotroBok OM/I, mutbem

6.2. Tunoegoie KoHmpoJ/ibHble 3A0aHUA WU UHbLE mamepuaiol

6.2.1. Dx3amen
a) THUIIOBBIE 3aJaHUS

1. KOHCTpyKIMOHHBIE JETUPOBAHHBIE CTAJIN: XMMHUECKUN COCTaB, CBOMCTBA, IIPUMEHEHUE



JUTSL UIBTOTOBJICHUS JIeTalIe ABUraTesIeH MaIlluH.
[Tposepsiercs vactuunas copmupoBanHOCTh KomreTeHuu CITK-5

2. BeIcTpOpexyIIHe CTallu: XUMHUYECKUH COCTaB, CBOMCTBA, TEPMOOOPAOOTKA, IPUMEHEHHE.

[Tposepsiercs wactuunas copmupoBanHOCTh KoMriereHnu CITK-5

3auer

1. JlaGoparopnas pabota «MUKpOaHaIU3 YyT'YHOBY

Bonpoc: Kakue uyryHbl npuMeHs0TCA Ul U3TOTOBIIEHUS KosieH4YaTbiX BajoB JIBC u nouemy?

[IposepsieTcs ypoBeHb chopmupoBanHocTH KomneTeHIuu CITK-5

2. JlaboparopHas paboTta « MUKpOaHAIN3 YIIIEPOIUCTBIX CTAICH
Bonpoc: Kakue cranu u mouemy UCHOIB3YIOTCS ITPU CTPOUTEIHCTBE MOCTOB?
[Tposepsiercst ypoBeHs chopmupoBanHocTr komnereHuu CITK-5

3. OueHka BBICTABISIETCS CTYIEHTY,

MMEIOLIMICS  MaTepuail,

IMPpUBOJUTH

€ClIi OH TIOKAa3blBA€T YMEHHUE aHAIU3UPOBATH
apryMEHTBI, JOKa3bIBAOIINE
NPUMEHEHUS MPEAJI0KEHHOTO MaTepuana JUisi U3rOTOBIICHUS U3JIENNs, YTO JOKA3bIBAECT
€ro BJIAJICHUE HM3YyYCHHBIM MATEPUAIIOM, MOXET HE TOJBKO MPUBOJAUTH BBIOOP, HO H

oBiaaeBaeT (yactuyHo) kommnereHnueir CITK-5.

Tunosble KOHTPOJIbHBIC 3aJaHUA

B kauecTBe OLIGHOYHBIX MaTEpHUAJIOB HCIIOJIB3YETCSl MPOBEACHHUE IIPOBEPOUYHBIX pabOT Ha
71a00paTOPHBIX 3aHATUAX, 33JaHUE KOTOPBIX MO3BOJIAET MPOBECTH HPOBEPKY CGHOPMHUPOBAHHOCTU

komnerennuu CITK-5

Hanpuwmep:
PaGora Ne 1
Bapuant 7

Pa3paborate nabopaTopHyo paboTy MO TEPMHUYECKOH OOpabOTKE CTaau B IBPUCTUYECKOM

BapHaHTe.

[TpoBepsieTcs ypoBenb chopmupoBanHocTr Komnerenuu CIIK-5.

Pa6ora Ne 2
Bapuanr 6

OHpGI[CJ'II/ITe BCPHBI UJIW HE BCPHBI IPUBEACHHLIC HUKE TC3UCHI:

1. BLICTpOpe)KyH_IYI-O CTaJIb HA3bIBAKOT CaMOKaJIOM, T.K. OHAa 3aKaJIUBACTCA NPH OXJIAXKICHUU Ha

CIIOKOMTHOM BO3/yXE€.

2. JloCTaTOuHBI JIM CBOMCTBA OBICTPOPEXKYIIEH CTAIH JUIs SKCIUTyaTal[MH [TOCIIe TaKOH 3aKaiku?

3n1ech mpoBepsieTcsl YaCTUUHO copmupoBaHHOCTh koMmeTeHIu CITK-5.

a) KpUTEepHHU OlleHUBAHUS KOMIIETEHIUii (Pe3yIbTaTOB)

Tect onenuBaercs mo 10-0aaabHON MIKaIE:

IIpoueHT BHINOJIHEHHBbIX baan IMpumeyanue
TEeCTOBBLIX 3aJaHM
91 -100% 10 MaxkcuMajbHOe 3HAUeHHe
81-90 % 9
71-80% 8
61-70 % 7
51-60% 6 IToporosoe 3HaueHune
41 -50% 5
31-40% 4
21-30% 3
11 -20% 2
1-10% 1
0% 0

3amauu oneHuBaroTes Mo 15-0a/IpHOM mIKae:

BO3MOXHOCTb




Kpurepun baun ITpumeyanue

[IpennoxeH nmpaBUIbHBIN U 3()PPEKTUBHBIN AITOPUTM 5 MakcumasibHoe
KpPEaTUBHOI'0 pEelICHUs TOCTaBICHHOM 3aa4H. 3HaYeHue S
[IpennoxxeH mNpaBUIIbHBIA aJTOPUTM, BBIIAKOLIUNA 4

BEPHBIC TUIOBBIC PEIICHUS

[IpennoxxeH mNpaBUIIbHBIA aJTOPUTM, BBIIAKOUIUNA 3

BCPHLBIC  PCIICHMA, OOAHAaKO OH HE COACPIKUT
BApHUATUBHOCTH PCIICHUA

[IpensioxkeHa B 11€JI0M BepHas WSl PEIICHUs 3aauH, 2
OJIHAKO AJITOPUTM HE pealn30BaH

[EEN

AJNTOpPUTM MIpe/ICTaBJIeH OTAEIbHBIMU (PparMeHTaMu IloporoBoe 3HaueHue

Pemenue 3a1aun OTCyTCTBYET 0

b) ommcanue mKaJbI OLeHUBAHUS
[IIkanma olEHUBAHHS HSK3aMEHAI[MOHHOIO TECTa, IPOBEPSIONICTO 3HAHHUE TEOPETHUYECKOTO
marepuana — 10-6amibHasi.
[IIkana oreHUBaHMS 33]1a4, IPOBEPAIOIINX YMEHUE MPUMEHSITh TEOPETHUCCKHE 3HAHHS Kypca
JUTSL PEIIEeHHsT TPAKTHYECKUX 3aJ1a4, JIOTHYHO U JI0Ka3aTelbHO 000CHOBATH MPHUHATHIE perieHus — 15-
OaJIbHasi.

6.2.2 HaumeHoBaHMe OLIEHOYHOI0 cpeacTBa * (6 coomeemcmeuu ¢ mabnuyeti 6.1)

[To Topny u Knmuddopay moapazymeBaeTcst OIIEHKa KOMIETEHIINH Ha 4-X YPOBHSIX:
1) Heoco3HaHHasi HEKOMIIETCHTHOCTb,
2) Oco3HaHHass HEKOMITETCHTHOCTb,
3) Oco3HaHHAasi KOMIIETCHTHOCTD,
4) Heoco3HaHHasi KOMIETEHTHOCTb.
4-pIif ypOBEHBb «HEOCO3HAHHAs KOMIIETEHTHOCTbY IMPEAIoaraeT pelieHne HETUIIOBBIX 3a7a4
(oTIIHMYHO),
3-uil ypoBeHb MpeArNoyiaraeT pelleHne THUMOBBIX 3ajad 0e3 MOACKAa3KW MpenojaBaTess
(xoporo),
2-0if ypOBEHb MpEAIojiaraeT pelIeHHe THUIMOBBIX 3a/ady C IOJCKa3KOW MpenojaBares
(YAOBIETBOPUTEINBHO),
1-b1it ypoBeHb MOKA3bIBAET HEKOMIIETEHTHOCTh (HEYI0BJIETBOPUTEIIBHO).
6.2.3. IlpoexT
a) THNOBBIE 3aaAHHA
IIpumepHbIe TEMBI IPOEKTOB:
1. TIIpoexTHpoBaHHE TEXHOJIOIMYECKOIO MpOIlecca U3rOTOBICHUS KOJIEHUATOroO Baa.
2. TlpoexTupoBaHHE TEXHOJOTHH 3y0UYaThIX KOJIEC, IIECTEPEH.
3. Bribop matepuana Juist U3TOTOBJIEHUS TAXKENIO HarPyKEHHBIX PEeccop.
TBopueckue 3axaHusi (MPOEKTHI)
Tema 1: Beibop marepuana u pexxuma TO Ju1st U3rOTOBIIEHUS 3yOUaThIX KOJEC.
Tema 2: Beibop matepuana u pexxuma TO 171 U3roTOBJICHUSI YEPBSIYHBIX MEpeiay.
[Tpaktuyecku popmupyrorcst komnerenius CITK-5.

b) kpuTepum oueHMBaHHs KOMIETEHIHUI (Pe3yJIbTATOB)

HpI/I OILICHUBAHWU MPOCKTA CYMMHPYIOTCSA KOJIMICCTBO 6aJ'IJ'IOB, MOJIYYCHHBIX I1O0 KAXKIOMY
U3 ITH TapaMETPOB:

Kpurepun baJyn Ilpumeyanue
Jloruka npuHATHS peleHus 1-3 3 — OueHb BBICOKHI YPOBEHb pean3aiuu
O} exTuBHOCTD 1-3 2 — BBICOKUH YpOBEHb pean3aluu
HoBuzna nnen 1-3 1 — nocTarouHblil ypOBEHB pean3aluu




KpearuBHOCTS, 1-3 0 — peanuzarysi OTCyTCTBYET
OPUTHHAIBHOCTh
JlokymeHTanus 1-3

C) omHCaHHMe IIKAJbI OLIEHUBAHHUSA
[[Ixana onenuBanus npoekta 10-6amipHasl.

6.2.2. Pepepar
a) THUNOBBIE 3aJaHUS

[TpumepHBbIe TeMbI pedepaToB:
Crioco0b! onpeieneHIst MEXaHUYEeCKUX CBOMCTB MaTepHAaJIOB.
Kpucrannnueckoe crpoenue. SBienue noaumopusma.
JledeKThl KpUCTAUTNYESCKON PEIIETKH U X BIHMSHIE HAa CBOMCTBA.
JuarpamMma U30TEpMHUECKOr0 pacrajia ayCTeHUTA.
BricTpopesxyime ctaim 1 0COOEHHOCTH UX TEPMOOOPaOOTKH.

arONE

b) xpuTepun oneHMBaHHUA KOMIETEeHIHIi (Pe3yJIbTATOB)

Buo Ilopozoswiit 6ann Maxkcumanvnwiit oann

oesamenvHoCmu

Pedepar 3 (pedepar coorBerctByeTr Teme, HO | 10 (pedepar COOTBETCTBYET TeMe,

€CTh HE3HAYMTEJIbHBIC OTCTYIUICHUS, | BhIIEPKAHA TPEXYAaCTHAsT KOMITO3UIIHSI

BBIJICp)KaHA TPEXYAaCTHAS KOMIIO3UIUS — | —  BBEJCHHWE, OCHOBHAas  4YacTh,

BBCJ/ICHUE, OCHOBHasI YacTh, | 3aKJIFOUYEHUE, TIPU 3TOM YYTCHBI BCE

3aKJIFOYCHHE, HO B HUX HE YYTCHHI BCce | TpeOOBaHUS B WX  O(OPMIICHUH,

napameTphl; U3YUYCHO 30% | BBIBOBI COOTBETCTBYIOT COJCPKAHUIO

npeiaraeMbIX HCTOYHUKOB, HET IUTAT, | pedepara; HU3YYCHO 80-100%

pedepar npeacraBiseT coOO0M KOHCIIEKT | MpeiaraeMbIX HUCTOYHUKOB,

HMCTOYHHUKOB). CaMOCTOSITEJIBHO HailZieHa JIMTEpaTrypa

no Teme; 4dyxkas peub odopMieHa C

MTOMOIIBIO ITUTAT, YETKO pa3JIeICHbI

peub aBTOpa pedeparta u uyKas peus).

C) omucaHHMe IKAJIbI OLEHUBAHUS
[Ikana ouenuBanus pedepara 10-0anabHast.

6.3 Memoouueckue mamepuaisl, onpeoensaroujue npoyedypvl OUeHUBAHU 3HAHUIL,
YMeHuil, HA6bIK0E U (UU) OnbIMa OeamenbHOCmU, XapaKmepusyloujue Imanbvl
dopmuposanus komnemenyui

a) cucrema ouenuBanus no Topny u Knuddopay

3HaHUs, YMEHUS U BJIaJICHUS OLIEHUBAIOTCS HEMPEPHIBHO B XOJ€ JIEKIMH M J1a00paTOpHBIX
3aHATUH, B IIPOLECCE MPOBEIEHUS TEKYIIMX KOHTPOJBHBIX MEPOIPUATHNA BO BpeMs ayJIUTOPHOU U
BHEAYAUTOPHOU paboThl cTyAeHTOB. EcTh MeToandyeckoe mocoOue Mo BBIMTOJHEHHIO TBOPUYECKOTO
IMPOCKTa U MPOUCAYPbl OUCHHUBAHUA ACATCIIBHOCTU CTYACHTA ITPU pa60Te Haa HUM.

JUis IPOABHHYTHIX CTYJIEHTOB €CTh IBPUCTHUECKHE 3aJaHHUs IO JIAOOpPAaTOPHBIM paboTam.
HNmerorcs MCTOANYCCKUE PEKOMCHAAIWH JIA OLUCHKH YPOBHSA OCBOCHHA KOMHGTGHHI/Iﬁ 10 TOpHy n
Knmuddopay. Ita TakcoHOMUS X0polia st CaMOOLIEHKH C(OPMUPOBAHHOCTH KOMITETEHIIUH.

1 YPOBC€HD. Heoco3znanHast HeKOMIIETEHTHOCTbD. CTy,ZICHT IJI0XO OBJAACT H3YYCHHBIM
coJiepKaHueM y4eOHUKa, He JOYYWJl, HE JIOMOHSII; HE 3HAeT, I'/le HAlTH HYXHBII Marepuani, a npu
€0 HAJIMYMHU HE YMECT aHAJIM3UPOBATH U OT6I/IpaTL €ro, BBIACIIUTDb T'JIaBHOC, YTO HYKXHO IIOHATD,
OLICHUTB; HE B COCTOSIHUU IIPaBUJILHO OLIEHUTh UCTUHHBIA CBOW YPOBEHb, HE BUJIUT HEIAOCTATKOB B
cBOEH IMOATOTOBKE, HEC IOHHUMACT MCKIUCHUIIIMHAPHBIX CBSI3EH B COJCPIKAaHNU PpPa3JIUIHBIX
peaMeToB, (parMeHTapHO BUIUT €AUHYIO0 KapTuHy Mupa. Menbie 30 % npaBUIbHBIX OTBETOB HA
IIOCTaBJICHHBIE BOIIPOCHI.




2 ypoBeHb. OcoO3HaHHAsi HEKOMIIETEHTHOCTb. OTOT YPOBEHb O3HAYa€T, YTO CTYICHT
0CO3HAET CBOE HE3HAHME, XOUET JIMKBUIUPOBATH NPOOEbl B 3HAHUAX, HO MPOOEIB! B IpeAbIAYILEH
0a30BoM (IIpeIMETHOMN) IOArOTOBKE HE MO3BOJISIIOT €EMY BBIMTH Ha ClEAYOIUN ypoBeHb. OJIHAKO, OH
IpY Ha/UIeXKaIleil padoTe MOXKET MOBBICUTH CBOM Pe3yNbTaThl (IIpaBHIbHBIE OTBETHl Ha 51%).
CTyneHT OMKEH OCO3HAaTh HEOOXOJUMOCTh CBOEH CaMOCTOSTENbHOW paboThl ¢ HMH(OpMAaIuei,
YUUTBCSI HAXOAUTh PELICHUS MTPEUIOKEHHBIX 3a/1a4 XOTs ObI C M0JICKAa3KOH, a 3aTeM U 0€3 NOJCKa3KU
npernoaaBaress.

3 ypoBeHb. Oco3HaHHasi KOMIETEHTHOCTb. CTyIEHT [JOJDKEH BIAZETh METOAaMHU
CaMOCTOSITEJIBHOTO PELIEHUS TPAJULMOHHBIX (CTaHIAPTHBIX) 3a/a4 0e3 MOACKa3KH IpernoiaBaTes,
npaBuibHO 0TBedaTh Ha 60%-70% TecToBBIX BONMPOCOB, HE MeHEe 2/3 BOMPOCOB IK3aMEHAIIMOHHBIX
Y 3a4€THBIX; BJIAJIETh METOAAMH AKTUBU3ALMU MBICIUTEIbHON JESTEIBHOCTH; BUIETh JOCTOMHCTBA U
HEJIOCTaTKU B OpraHu3alMi y4eOHOro mpolecca CTyIEHTOB BO BpeMs nHpakTuk. CTyneHT o0s3aH
OBIIQIETh METOJIaMHU HAXOXJICHUS, aHAIMW3a U OTOOpa MH(POPMALUU, MPOSABIATH CIHOCOOHOCTH K
camMo00pa30BaHMIO, B T.4. HeopMaabHOMY. JlOIKEH yMeTh INPUMEHSTh TEOPETUUYECKHE 3HAHUS Ha
IIPAKTHKE.

4 ypoBenb. TBopueckmnii ypoBeHb. CriocoOeH pemniate HECTaHAAPTHBIE M CUTYaTHBHbBIE
3a/1a4M, BOHUKAIOIINE B MIPAKTUUYECKON AESITEIbHOCTU; IPOEKTUPOBATH IPOrPaMMBbl U COJIEpKaHUE
y4yeOHOro MaTepuaja Ha YPOBHE NPHUMEHEHMsS HOBBIX I€aroruuyecKux TEXHOJIOIMH; BIAIETh
KOMIIBIOTEPHBIMM ~ TEXHOJIOTHSIMM;  peIlIaTh  MpoOJieMbl  B3aUMOJECWCTBUS € JIPYIMMHU
[penojaBaTe/siMd U CTyAEHTaMHu; padoTaTh B KOMaH/A€ M MHAMBHUIYAJIbHO; YMETh NPUHUMATh U
OTBEYATh 32 MIPUHATHIE PELICHUS U UX MOCIEICTBUS; IUPOKO HCIIOJIb30BaTh MEXIIPEAMETHBIE CBSI3H,;
BUACTh EAMHYIO KapTUHY MHpa, a He Toilbko e€¢ QparmeHTsl. CTYIeHT JOJDKEH OBIA/ETh
KJIFOYEBBIMU HaJIIpeIMETHBIMU KOMIIETEHIIUSMH, MIO3BOJISIOIINMU paboTtath Ha
MEXIUCLUUIUIMHAPHOM YPOBHE HE3aBHCHMO OT IIPEIMETHOM MOATrOTOBKH, 001a/aTh TEXHUUYECKOU U
TEXHOJIOTUYECKOM KyJIbTypOol, KOMMYHUKAIMOHHOM U IT KoMIeTeHIMsIMU, KPEaTUBHOCTBIO U JP.

0) 0aJIbHO-PEITUHTOBAsI CMCTEMA OLEHKH JI0CTHKEHU
OueHuBaHue 3HaHUM, YMEHHI, HaBBIKOB M OIBITa JEATENIBHOCTH  OO0YYaroIIUXCs
OCYILIECTBIISICTCS C UCIOJIb30BAaHUEM OaJIbHO-PEHTUHIOBOM CUCTEMBI OLIEHKH JJOCTHIKEHHH.
PesynbTarsl Tekymiel yueOHOM NeSTEIbHOCTH U MIPOMEXYTOUHOM aTTeCTallud YUUTHIBAIOTCS B
UTOTOBOM aTTecTally Mo AUCHUIUIMHE CIeTyIOIUM 00pa3oM:

CocraBmstomue | Cymma YuebHas OreHKka B aTTecTanuu Bbayer
OayioB JeATEIbHOCTh
CTYJICHTa

Tekyrmas 80 [Ilocemenue  mekmwmii | 1 6aaa (MPUCYTCTBHE HA JICKIIUN) 9-18
yueOHast (9 — 18 gac.). 2  ©famna  (akTMBHas  paboTa,
JeATEIbHOCTh KOHCIIEKTHPOBAHHUE)

JlabopaTopHbie 1 Oanan (mocemieHwe 3aHATHSA, 18 - 36

paboTel (18 paGor — | BhINONHEHUE pabOThI Ha 51-65%)

36 gac.). 2 0aju1a (CylIeCTBEHHBIM BKJIAJ HA

3aHATHH ~ OTHOCHTEJIBHO  BCeil
TPYIIIBI, CaAMOCTOSATEIBHOCTh IIPH
BBIMTOJHEHUH PabOThI, BBHITIOJIHEHHE
pabothl Ha 85,1-100%)

Pedepar (o | 3 6ayuta (IOPOroBOE 3HAYCHHME) 3-10
paznenaM Ha BeIOOp) | 16 6aioB (MakcMMaIbHOE 3HAYCHUE)
[Ipoekt 5 6ayI0B (IIOPOrOBOE 3HAYCHHME) 3-16
15 6an0B (MakcuMaIbHOE 3HAYCHHUE)
IIpomexyTou- 20 Bompoc 1 3 6am1a (MOporoBoe 3HAUCHUE) 3-10
Hasl aTTeCTaIlus 10 6a/10B (MaKCHMAaTLHOE 3HAYCHHE)
Bompoc 2 1 6aan (moporoBoe 3HaUYCHHUE) 0-5
5 6a0B (MakCUMaIIbHOE 3HAYCHHE)
Bompoc 3 1 6an10B (TOPOTOBOE 3HAUCHUE) 0-5

5 6ann0B (MakCHMaJIbHOE 3HAYCHHE)




CoOTHOIIICHHE MEXy OLICHKAMH B Oajlax U MX YMCIOBBIMH U OYKBEHHBIMU SKBHBAJICHTAMH
YCTaHABJIMBACTCS CIIEAYIOIIUM 00pa3oM:
Ilepesoo bannos uz 100-6anibHOU WKABL 8 YUCIOBOU U OYKBEHHBIU IKBUBATIEHM

Cymma bannos . Ilpumeuanue
Oyenxa Bykeennvlii sxeusanenm
07151 OUCYUNTUHDL
86 - 100 5 OTJINYHO 3a4TEHO
66 - 85 4 XOpOIIIO
51-65 3 YIOBJIETBOPUTEIHHO
0-50 2 HEYJIOBJIETBOPUTEIIBHO HE 3a4TEHO

7. IlepeyeHb OCHOBHOM M IONOJHUTEJIbHOH yUeOHOI JJUTEepaTyPbl, HE00X0JUMOM
JJIS OCBOCHUS TUCUMILIMHBI (MOIYJIS)

@) 0CHOBHAA yueOHasn numepamypa:

1. Yepenaxuh, A. A. TexHOJIOrUsI KOHCTPYKLMOHHBIX MaTepuanoB. O0padoTka pezanuem [Tekcr] :
yuebHoe nocobue ais By30B / A. A. Uepenaxun, A. B. Ky3nenos. - Mocksa : Akagemus, 2008. -
286 c. : mn. - (Beicmiee mpodeccronanpHOoe oOpaszoBanue). - bubmmorp.: c. 283. - ISBN
9785769542565 : 263p.

2. boumapenko, I'. I'. Matepuanosenenue [Tekct] : yueOnuk mist 6akanaspos / I'. I'. Bormapenko,
T. A. Kabanoa, B. B. Peibanko ; mox pemakuueii I'. I'. bonmapenko. - 2-e u3zn. - Mocksa :
FOpaiit, 2013. - 358, [6] c. - (bakamaBp. ba3oBslit kypc). - budimorp.: c. 340 (15 Ha3s.). - ISBN
978-5-9916-2843-3 : 380p.

3. Koneco, C.H. MarepuanoBeaeHne U TEXHOJIOTHS KOHCTPYKIMOHHBIX MAaTEpHAIIOB : YYCOHHUK
st By30B / C. H. Konecos, U.C.Konecos. - U3x. 2-e; nepepab. u gom. - M. : Breicmias mikona,
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9. MeToau4yeckne yKa3aHus JJ51 00yYAKOIIMXCS 10 OCBOCHUIO TUCHHUIIIMHBI
(MoayJin)

Teopernueckuili Marepuan Kypca TECHO CBsi3aH C 1-0Mf mo 22 JeKIUIo, 3aKperuisieTcss Ha
1ab0paToOpHBIX paboTax, MPUIAIOUIMX TEOPUU MPAKTUKO-OPUEHTUPOBAHHOCTh M BBIBOJALIMX Ha
OBJIaJICHUE crIoco0aMK OTIpe/IeTICHUsI CBOMCTB, ynpasieHus UM B pesyiastare TO, XTO, TMO u np.
Bce st koMmMmeTeHIMM HEOOXOAMMBI U B IMPOIIECCE BHIMOJHEHUS KYPCOBOTO MPOEKTa U JPYrHX
BUJIOB CAMOCTOSITENIHOW paboThI, MO3TOMY TpeOyeTcsi cucTeMaTuyecKkast CaMOCTOATeNNbHAs padoTa
M0 TEKCTaM JeKIuid, ¢ ydeOHHMKaMHU, CIEeUUaIbHOW IJMTEpaTypoil, HeoOXoauMo oOpalmiaThCs 3a
KOHCYJIbTallUsIMK, B COOTBETCTBUUM C TpaduKOM HHIUMBUIYyaldbHOW paborel. Kpome mnocoOus
Harubuna B.M. mno KypcoBOoMy MpOEKTHPOBAaHHUIO, CJEAYeT UCIOJIb30BaTh METOANYECKHE
pekomennauun u3 nocobuit: FO.A. Temnep, A.I. Paxmraar (3amaua 315 u wmertomuueckue
pexomeHauu 1o ee peueHuto), FO. M. Jlaxtun, B.I1. JleonTseBa. MatepuanoBenenue (I'maBa XV.
OCHOBBI palMOHAIBHOTO BbIOOpA CTANU (4yr'yHa) U METOJOB YIPOUHEHMS I€Tale MallluH), a TAKXKe
CIPAaBOYHHKU TEPMHUCTA, MAIIMHOCTPOUTENSI, METAITI000pa0dO0TUYNKA; CHPABOYHHMK MM yIUTENs
TpyZa; CIIPaBOYHUK KOHCTPYKTOpA U JIp.

BrinonHenne caMoCcToATenbHOM paboThl CIelyeT COorjacoBaTh C JIGKIHUAMH U J1a00OPaTOPHBIMU
paboramu. Bce 3agaHus HEOOXOAMMO  BBINONHATH IIOCJIE H3JIOKEHUS U IpopabOTKU
COOTBETCTBYIOIIUX TEM.

[Ipu BbIMOJIHEHHH KYpCOBOM pabOThI HEOOXOAMMO ydecTh ciemyromiee. CTpyKTypa KypcoBOi
paboThl BKJIIOYAET BBEACHUE, OCHOBHYIO YacTb, 3aKIIOYCHHE, CIIMCOK HCIOIb3YEMbIX UCTOYHHKOB.
BBenenne 000CHOBBIBAET 11€J1b, 3a/1a4K paOdOThI; AKTYaIbHOCTh TOUKH 3PEHUS BaXKHOCTU N3Y4aeMOI0
Bonpoca. OCHOBHAsl 4acTh JOJDKHA COJIEP)KaTh J1Ba paszena. B mepBom paszerne aHalu3upyercs U
00o011aeTcst UHGOpMaIysl, MOJIy4eHHas U3 JUTEPAaTypPHbIX HICTOYHUKOB

C 00s13aTeIbHBIM YKAa3aHUEM CCBUIOK Ha aHAJIM3UPYEMble HCTOUHUKHU.

Bropoii paznen mocBsmiaeTcsl pelIeHHI0 MHAWBUIYAJbHOTO 3a/aHUs, BKIIIOYAIOLIETO B ceOd
BbIOOp KOHKPETHOTO MaTepualia /Ui U3rOTOBJIEHUS] KOHKPETHOM JIeTall, B TOM YHCJIEe TEPMUUYECKYIO
00paboTKy mJisi Tody4deHus TpeOyembix CBOMCTB. CleyeT TOMHUTH, YTO KYpPCOBOM TIPOEKT
dopmupyeT npakTHuecku Bee 3akitoueHHble B PI'OC komneTeHIHH.

MeToanyeckue yKasaHus AJIs NpenojaBaresen

Kypc «MarepuanoBeneHue» IODKEH 4YHUTAaTbCA C OMNOPOM HAa KOMIIETEHIUM, IOJy4YEHHBIE
CTyNEHTaMHM Tpu HU3ydeHUH GQu3uku (¢puszuka TBEpAOro Teja, KPHUCTAUINYECKOE CTPOCHHUE,
¢u3nueckue CBOMCTBA, HHEPTHUs, PHTPONMS U JAp.), XUMHH (CTPOCHUE KPUCTAJUIOB, XUMHUECKHUE
CBSI3M, XUMUYECKHE peaKuu, XUMUYECKHE CBOMCTBA, MOJMMEpPU3alns, MOJTUKOHASH AU U JIp.), C
HauepTaTeIbHOW TeoMeTpueil M uepueHHeM (KpHCTalIbl, TPOCTPAHCTBEHHBIE PELIETKH, IpaduKH,
CXEMBbI, IMarpaMMbl COCTOSIHUS U T.1.). MaTepuanoBeeHue — HayKa HHTEHCHUBHO pa3BUBAroLIasics,
MO3TOMY HEOOXOJUMO PETYJSIPHO OTCIIEKHMBATh HOBBIE JOCTIKEHHsS B pa3paboTke, oOpaboTke U
MPUMEHEHUN MaTepuaios (B T.4. HAHOMATepUaIOB U HAHOTEXHOJIOTHIN).

Pexomenpanuu s o0y4eHHsT 3a0UYHUKOB: pPE3KOE YMEHBIIEHHE KOJIMYECTBA YAacOB U TakK
MeperpyKeHHOro Kypca (HexBaTka 4acoB fgaxe Ha J[O) TpeOyeT 3HAUUTENFHOTO YBEIIMYEHUS 3aTpaT
Ha CaMOCTOATENbHYIO paboTy cTyaeHToB. HeoOXoauMo B CBs3M C 3TUM BBIICTUTH Hambosee
TPYAHBIA JUIsl YCBOGHMsI CTyA€HTaMU MaTepuan i JeKUuid, a Oosee JEerkuil naBaTh B BHJE
0030pHBIX JIEKIMH O pa3jienaM Kypca. YBEIHUUTh YUCIO KOHTPOJBHBIX Pa0OT, IS JKENaroLINX
BBECTU TBOPYECKHE IMPOEKTHI, MPOAYMaTh HHTECHCHU(PHUKALMIO IMPU MNPOBEACHUM J1aOOPaTOPHOIO
npakTukyma (OOJIbIlle MPAaKTUKUA, MEHBIIE TEOPUH), BBOJIUTH AUCTAHIMOHHYIO CHCTEMY OOYYCHWS,



pPEKOMEH/I0BaTh CalThl MHTEpHETa U ap. IlpeacraBisercs 3pPeKTUBHBIM BBEIEHUE PEUTUHTOBOM U
MOJyJIbHO-KOMITIETEHTHOCTHOM CUCTEM O0YYEHHUS U OLICHKH ITOJIHOThI YCBOEHHSI COZIEPKAHMSL.

10. Ilepeyenb wuHGPOPMAUMOHHBIX TEXHOJOTMHA, MCHOJAb3yeMbIX NpPH
OCYHIECTBJICHMH 00pa30BaTeJIbHOI0 Mpouecca N0 AUCHMILIMHE, BKJIKYAs
nepeyeHb MPOrPaMMHOr0 olecnedyeHUss W HMHPOPMALUOHHBIX CIPABOYHBIX
CHCTEM

Hcnonn3oBanue SJICKTPOHHOI'O y‘le6HI/IKa, HHTepaKTHBHOﬁ JOCKH, Hpe3eHTaHHﬁ.

11. Omnucanme MAaTepHAJbHO-TEXHUYECKOH 0a3bl, HeOOXOAMMOW ISl
OCyIIeCTBJIEHHSI 00Pa30BaTEIBLHOI0 MPoLecca Mo AUCIHHUIUIMHE (MOLYJII0)

- ayauBU3yaJIbHbIE, TEXHUYECKHME M KOMIIBIOTEPHBIE CpEICTBA O0Yy4YeHMsI(2 KOMIIbIOTEpA C
nporpaMMaMu  Juid  NpOBEIEHHUs J1a0OpaTOpHbIX paboOT, HIEKTPOHHbIE MHPOrpamMMbl  JJis
JIEMOHCTpALMM U KOHTPOJIS 3HAHUH U JIp.)

- 1abopaTtopHOe 000pyAOBaHUE: 1a00OPATOPHBIE IEKTPONeyH (2 1IT.); METAIOrP. MUKPOCKOIIbI
(5 mwt.), TBEpAOMEpSI (5 WIT.).

- HamIAgHble NOCOOuWs: CTEHIbl C JuarpaMMaMd COCTOSIHHS, H30TEPMHMUYECKOro pacraja
ayCTEHMTa, pOCTa 3€PEH B HACIEACTBEHHO MEJIKOM M KPYMHO3EPHUCTOM CTaaM, MUKPOCTPYKTYpPHI
CTaJiell ¥ CIJIaBOB I[BETHBIX METAJIIOB.

Ne
i HanmenoBanue Kon-Bo dopMa HUCIIOIB30BAHUS
Ayautopusi Ne31 u 36
1 MHKPOCKOIIBI 3) Pabota Ha 1abopaTOpPHBIX 3aHATHUIX
2 WHCTPYKIIUU K 12 JlaGopatopHble pabOThI
nabopaToOpHBIM paboTam
3 Metonnyeckas 9 JlaGopatopHble pabOThI
JuTeparypa
4 YM - 5 VHusepcajibHO- 1 HauanbHoe nocobue
pa3pbIBHAsI MaIIMHA.
5 MK -30A. 1 Hcnons3yeTcss kak HarsiiHOE TocoOue
MasITHUKOBBIN Kanép. JUIsl UCTIBITaHUsI 00pa3lioB HA U3JI0M

12. Nnble cBeieHnsi M (MJIM) MaTePUAIbI

12.1. Ilepeuensv odpazosamenbHblX mexXHOI02UIL, UCNONB3YEMBIX NPU OCYULECMBIECHUU
oopazoeamenbHo20 npouecca no oucyunaune (Mooyio)

Meton IMPOCKTOB, JUCKYCCHUHU, METOJ MO3TOBOTO LITYypMa.

12.2 3anamus, npogooumvie 8 UHMEPAKMUBHBIX (hopmax

O6bem
ayIUTOPHOU
a0O0ThI
Ne P ®opmbl paboThI
i Paznern, TeMa TUCIUIITMHB B MHTEPAKTHBHBIX

dhopmax 1o BugaM
3aHATHUH (4Jac.)

Jlek. \ JlabGop.




Paznen 1. Crpoenue u cBoiicTBa
METaJIJIOB.

Jlexuus 1.3. JunarpamMmsl
COCTOSTHUS CILIaBOB.
JlaboparopHbie paboThI 1-2

Jlexuus BELETCS B BUIE
WHTEpaKTUBHOU Oecenpl. PeanmsyroTcs
MEXIUCIUTUIMHAPHbBIC CBSI3H.

CryaeHTbl  aHAIU3UPYIOT  METOJIbI
UCIIBITAaHUSI METAJJIOB HA COIpoOMaTe 1
Marepuasiopeienun u TKM  npu
auaiiore ¢ mOpenojaasareneM. Ha
71ab0paTOPHBIX YCTPauBaeM JEIIOBYIO
urpy «Omnpenienn B3auMOCBSI3b MEXKY
MIPOYHOCTHBIMM M IUIACTHYECKUMU
CBOMCTBAMH METAJUIOB.)

Pa3nen 2. Tepmuueckas
00paboTKa METAIIJIOB U CIUIABOB.
JlaGopaTopHas pabora 1.

3akanaka cTalu.

Jlexuus mpoBOaUTCS Kak MpobOieMHas
C HCIOJIB30BAHUEM KOMIIBIOTEPHOH
noanepkku. OOCyKIal0TCs BOIPOCHI
3aKaJIKM ¥ OTITyCKA TUTOBBIX JeTalieit
MaIlyH. JlaGopaTopHas pabora
MPOBOAWTCS B CHTYaTUBHOM BHJIE,
Korja TpedyeTcs pemarh 3agaun: Yem
00BSCHUTH MSATHUCTOCTh 1o
TBEPAOCTHU 3aKaJIeHHOM ctanu?
[Touemy 3aKanKy HYXHO MPOBOIWTH B
MIPOTOYHOU BOjIE?

Paznen 3. KoHCTpyKLMOHHBIE U
UHCTPYMEHTAJIbHBIE CTAJIH.
JlaGopaTtopHnas pabora 1

Ha naGoparopHoii paboTe mpoBOIUTCS
MO3TOBOH IITYpM Ha TEMY: MOXKHO JIH
MIPOBOJNTH 3aKaJIKy OBICTPOPEKYIICH
CTalll B JKUJKOM a30Te, Ha BO3IyXE H
B Macse? OO0ocHOBaTh IpaBUIIbHBIN
BBIOOD OXJIQXKJIAFOIIECH CPEeIbI.

Paznmen 4. l{BeTHbIE MeTAIIBI H
CILJIaBHI.

.HCKIII/ISI IMOCTPOCHA B BUJC JUCKYCCUU,
CTYACHTHI 3apaHCC IMOJIyYaroT 3alaHuC

U3BICKaTh uH(pOpMaIIIO 0
npuMeHeHnn 11 B aBuactpoeHuu. Ha
JICKIINHU niacer AUCKYCCHUA (6]

HEepCIeKTHBaX  NPUMEHeHus 1.
JlaGopaTopnast pabGoTa TPOBOIUTCA
KaK JeJoBas CUTYallMOHHAs WIpa,
KOTJa  CTYACHTBI  PacCMaTPHBAIOT
npuMeHeHue Ti B CIJIaBax C MaMsThIO
(bopMbI (HMTHHOI) u c
npernoJiaBaTeaem o0cyx1aroT
BapHaHTBl €ro WCIOJNB30BaHUS B
CaMoJIETO- U PAKETOCTPOCHUM U T.[.
Bosnukaer mpobOnema  «yIenbHOM
IPOYHOCTHY.

Pasnen 5. Hemerammmdeckue
MaTepHuabl.

JlaGopaTopnast paboTa MOCBSIIAETCS
JUCKYCCMM ~ Ha  TeMy,  IIO4YEMY
IJIACTMACChl UCHOJIB3YIOTCS PeXe, UM
METaJlIbl, Kak KOHCTPYKIMOHHBIN
MaTepua. CryneHtsl JTOJIKHBI
3apaHee MOCMOTPETbh B YYEOHHKE U
WNHuTteprere COOTBETCTBYIOIIMNI
MaTepual.

Pa3nen 6. CoBpemeHHOE
MIPOU3BOJICTBO.

Ha nabopaTopHOI pabore
UCTIONB3YETCSI  METOJl  TPOCKTOB:




JlaGopatopHas pabota 1. CTYIEHTBl JOJDKHBI CIIPOEKTHPOBATh
3HaKOMCTBO c MeToJaMHu mporecchl  00pabOTKM METauIoB Ha
00pabOTKKU METAJIOB JIaBJICHUEM nabopaTtopHbix ycranoBkax TBY wu
U JIUTHEM. V3B

NTOI'O no nucuuriuue: 4 20

12.3. Ocobennocmu peanuzayuu OUCYUNIUHBL O UHEATUOO06 U JIUY C 0ZDAHUYEHHBIMU
603MONCHOCMAMU 300P0BbA

OcobeHHOCTH peanu3aly NporpaMMBbl Kypca JUlsl UHBAJIUAOB U JIIOAEH ¢ OrpaHMYCHHBIMU
BO3MOXXHOCTSIMU  3/I0POBbSl 3aBUCUT OT COCTOSSHUM MX 3JI0pOBbS M KOHKPETHBIX IPOOJIEM,
BO3HUKAIOIIKX B KaXIOM OTACIBHOM CIIy4ae.

[Ipu opranuzanuu 0O0pa30BaTEIBLHOrO MpoLecca s ClIa0OCIBIIIANIMX CTYACHTOB OT
npernojaBarens Kypca Tpebyercsa ocobas ¢ukcanus Ha COOCTBEHHOM apTUKymnauuu. ['oBopuTh
CJIElyeT HEMHOI'0 'POMYE U YETYUE.

Ha 3anatusx npenojaBarento TpeOyeTcsl yIesATh MOBBIIIEHHOE BHUMAHHE CIELHabHBIM
po(heCCHOHAFHBIM TEPMUHAM, a TaKXKe K HCIIOIh30BAHUIO MPOo(ecCHOHANBLHOW JIeKCHKHU. Jliist
JYYIIEro YCBOGHMs CJIA0OCHBIIAIIMMHI CHENHUATbHON TEPMUHOJIOIMH HEOOXOIUMO KaKAbIH pa3
IUCaTh HA JOCKE UCII0JIb3yEeMbl€ TEPMUHBI U KOHTPOJIUPOBATH UX YCBOCHHUE.

B npouecce o0yueHust peKOMEHIyeTCsl HCIOIb30BaTh pa3HOOOpa3HbIN HArJIAAHbBIN MaTepHral
(KOMIIbIOTEPHBIE MYJIbTUMENITHBIEC IPE3EHTALINN ).

B npornecce paGoThl co ci1abOBUAALIMMY CTYIEHTaMH [1€JarOrHYecKOMy paOOTHUKY CIEyeT
YUUTBIBaTh, YTO JUI1 YCBOGHHsS HH(POpPMALUHU CIa0OBUIAIIMM TpeOyercss OoJibliee KOJIMYECTBO
MOBTOPEHUM U TPEHUPOBOK 10 CPABHEHUIO C JINLIAMU C HOPMaJIbHBIM 3PEHUEM.

Nudopmanno HeoOXOAUMMO NpPEACTaBIATh B TOM BHUJE, B KAKOM €€ MOI Obl INOJIy4UTh
cnaboBuasuil  oOyuaromuiics: KpynHbii mwpudt (16 - 18 mynkroB). CineayeT HpenocTaBUTH
BO3MOXHOCTh CJIA0OBUASIIUM HMCIIOJIb30BaTh 3BYKO3alMCHIBAIOIINE YCTPOMCTBA U KOMIBIOTEPHI BO
BpeMms 3aHATHI 110 Kypcy. Ilpu neknuonHo# popme 3aHATUH CTYAEHTY C IJIOXUM 3PEHUEM CIIETYET
pa3pelmTh MOIb30BATHC TUKTO(POHOM - 3TO €ro crnocod KoHcnekTHpoBatk. He cinenyer 3a0bIBaTh,
YTO BCE 3alIMCAaHHOE Ha JIOCKE JOKHO OBITh 03BYYEHO.

B pabore ¢ ManoMOOMIBHBIMM OOYyYalOIIMMUCS TPEIyCMaTPUBAETCS BO3MOKHOCTh
KOHCYJIbTAIIMI MTOCPEACTBOM JIEKTPOHHOM MOYTBHI.

i
oty
//Jv bl PocroBues A.H., k.T.H., mpodeccop

(Pamunus, unuyuansr u dondxxcHocms npenooagamens)

CocTaBUTEND:

Maxem paboueii npocpammuvl OUCYUNIUHBL (MOOYIL) 0000peH HAYYHO-MEMOOUUEeCKUM COBEMOM
(npomokon Ne 8 om 22.03.2017 2.).




