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1. OFBEM U CIUIIJINHBI
Bcero: 4 3a4eTHBIX equHUIBI TPYyH0eMKOCTH (144 akaieMUYeCKUX 4acoB)

Bcero: 4 3a4eTHBIX equHUIIBI TPYyH0eMKOCTH (144 akaJeMHUYeCKUX YacOB)

3aounasi gopma o0yueHust

Ha Bcro Cemectp
Bun yueOHO# paboThI JTVICLIUATLUIN- 3
HYy

AyIuTOpHBIE 3aHATHSA (KOHTAKTHasi padoTa ¢ npe-
nojaBarTejieM), BCero 4acoB 4 4
B TOM 4HcJIe:
Jlexumn 2 2
JlabopaTtopHbie pabOTHI 2 2
CamocTosiTesibHasi pa6oTa, BCEro 4acoB 140 140
B TOM 4YucJie:
BpltoJIHEHHE KOHTPOJIBHOU PabOTHhI 18 18
[ToaroroBka k 3a4eTy 18 18
Jpyrue Buabl CaMOCTOSTENIbHOM paboThI
(camocTOsITeTEHOE U3yUeHUEe TeM (pa3/IesioB) AUCIIH- 104 104
TIJTUHBI)
Bua npoMe:KyToUHOM aTTecTaluu 3auer 3auer
OO0was Tpy10eMKOCTh AUCUMILIMHBI H TPYI0EM- 144 144

KOCTB 110 ceMecTpaM, 4aCoB




2. MECTO JUCIUAIIJINHBI
B CTPYKTYPE OBPA3OBATEJILHOM ITPOI'PAMMBbI

Huciunnuaa «MarepuajioBeIcHUE U = TEXHOJOTUS  KOHCTPYKIIMOHHBIX

MaTepHajoB» OTHOCHUTCS K YUYCOHBIM JUCITUIIINHAM 00s3aTeIbHOM yacTh Ookal.

N3yueHne MUCIUILIMHBI Oa3UpyeTCs Ha pe3ysibrarax 00ydeHus, chOpMHUPO-
BaHHBIX HA OCHOBE CJIEAYIOIINX TUCIUTUINH:

- OU3MKa;

- Maremaruka;

- Xumus.

PesynbraTel 00ydeHuUs MO IUCHIUTUINHE HEOOXOAMMBI Kak 0a30BBbIC /IS BHI-
TIOJTHCHUS BBITYCKHON KBaJIM(DUKAITMOHHOW PaOOTHI B YaCTH PEIICHHS BOIPOCOB
CTaHJAPTU3ALUN U METPOJIOTHH.

3. IVNTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA

[leablo sABIIAECTCS IOJNYYEHHE 3HAHMM O CBOMCTBAaX METAJUIOB U CIUIABOB;
U3yYEHUE METO/I0B TEPMUUECKON M XUMHUKO-TEPMUUYECKOW 00pabOTKU cTayiei, Me-
TOJOB BbIOOpa W pa3pabOTKU TEXHOJOTWYECKUX IPOLIECCOB YINPOYHEHHSI KOH-
CTPYKLIMOHHBIX MAaT€pPUasOB.

B 3ajgauy Kypca BXoauT 0Oy4eHHE CTYJIEHTOB YIIPaBICHUEM CBOWCTBAMH Ma-
TE€pHUAJIOB, YMEHUIO Ha3HAYaTh PEKUMBI TEPMUYECKON 00pabOTKH.
Komnerenmuu, popmMupyembie B pe3ylIbTaTe OCBOCHUS AUCIUILINHBIL:

- CnocobeH HCITOIB30BaTh (yHIAMEHTAIBHBIC 3HAHUS B 00JIACTH CTaHAapTH3a-
UM U METPOJOTMUYCCKOrO OOeCIeueHus I COBEPIICHCTBOBAHUS B Mpodeccuo-
HabpHOU aesrensHocTH — (OIIK-3);

B pesynbrare n3ydenust 0a30BOi YaCTH JUCITUTUIMHBI CTYICHT JOJDKEH:

3HaTh: 00IACTH MPUMEHEHHS PA3TMYHBIX COBPEMEHHBIX MaTEPHUAIOB ISl M3-
TOTOBJIEHUS MPOIYKLHMHU, UX COCTaB, CTPYKTYpY, CBOMCTBA, CIIOCOOBI 00pabOTKH;
(U3NYECKYIO CYIIHOCTD SIBIICHUHN, MPOUCXONAIINX B MaTepHaliax B yCIOBHIX MPO-
M3BOJICTBA M JIKCIUTyaTaIllMy M3AETUI M3 HUX TO0J BO3IECHCTBHEM BHEIIHUX (haKTO-
pOB (HarpeBa, OXJIaX/I€HHUS, TaBJICHUS U T.1.), UX BIUSHUE HA CTPYKTYpY, a CTPYK-
TYpbl — Ha CBOMCTBA COBPEMEHHBIX METANIMYECKUX U HEMETAIUIMUYECKUX MaTepua-
JIOB.

YMeTh: BBIOUpATh MaTepHalibl, OLIEHUBATh U MPOrHO3UPOBATH MOBEACHUE Ma-
Tepuaja U MPUUMH OTKA30B HPOAYKLIUHU MOJ BO3ACHCTBHEM Ha HHUX Pa3IMYHbIX
AKCIUTyaTaIlMOHHBIX (haKTOPOB; Ha3HAYaTh COOTBETCTBYIOIILYIO 00pabOTKY JUIsl TIO-
Jy4eHHs 3aJaHHBIX CTPYKTYp M CBOMCTB, 00€CTICUMBAIOIINX HAIEKHOCTH MPOAYK-
U,

Bnaners: HaBbIkaMH BbIOOpA MaTEpHUAJIOB U HA3HAYEHUS UX 00pabOTKH.

NHpukaTopsl M JAeCKPUNTOPbI YACTH COOTBETCTBYHIOLIEH KOMIIETEH-
uuu, GopMupyeMoii B mpouecce H3yYeHUs] IMCUMILIMHBI «Marepuasnose-
JeHre W TEeXHOJOTUsl KOHCTPYKIMOHHBIX MATEPHAJIOB», OLEHUBAIOTCH MPH



IOMOIIIMA OHECHOYHBIX CPECACTB.

[TnanupyemMble pe3ynbTaThl 00y4eHUS 10 TUCIUIUINHE ««MaTepI/IaJIOBeI[eHI/Ie H TCXHOJIO-
I'vs KOHCTPYKIIHOHHBIX MaTCPHAJIOBY », HHAMKATOPbI JOCTHxKeHUs komneTeHui OITK-3,
NEpCUCHb OLICHOYHBIX CPEACTB

Ne | Kon mHnuka- HaumenoBanue Kon mimanupy- | Ilnanupyemsie pe- | Haumenosa-
n/ | Topa AOCTH- WHIUKATOpa JI0- | €MOTO pe3ylib- | 3YJIbTaThl 00y4e- HHE OLICHOY-
o JKEHUSA KOM- CTHKEHUST KOMITE- Tara ooyde- HUA HBIX CPENCTB
IICTCHI NN TECHIIUU HUs
1. NI-1omnk-3 3naTh: cocraB, cTpyk- | 3 (MA-lonk-3 3naeT:  xuMmmdeckuii | Bompocer  Tecta
TYpY, CBOICTBa COBpe- COCTaB CcOBpeMEHHBIX | TeMbl THCKYCCHH
MCHHBIX MATEpHAJIOB. MarepHuajoB, cBoiicTBa | Bompocsl TSt
Cnoco6bl ux 00pabor- MaTepuaioB NPUMEHS- | Cllaud 3adeTra
KM KaK peXxyllUM HWH- €MBIX KakK Ui Pexy-
CTPYMEHTOM TaK H LIEr0  MHCTPYMEHTA.
TepMUYECKOl  oOpa- Hdis  oOpaboTku  naB-
OOTKOI M WX BIUSHHUC JeHHeM TaKk M Uit
Ha CTPYKTYpy M CBOW- KOHCTPYKIIHOHHBIX
CTBa CIUIaBOB. 3HATh Jeraneid ¥ 3HaeT CIo-
bu3HIecKyIo cy- COOBI M3MEHEHUSI 3THX
HOCTb NIPOLIECCOB CBOIICTB pa3sHbBIMU
OPOUCXOMSAIINX B Ma- croco0amMu  TepMuye-
Tepuajlax IOJ BO3JCH- CKoOif 00paboTKn
CTBHEM (DaKTOpPOB
2. NI-2011k-3 YMmeTh: npumenuts | Y (MI-20mk-3) YMmeer: coBpeMeHHble | Kommiuekr uMu-
COBPEMEHHBIC MaTepu- croco0bl aHajW3a Ma- | TAMOHHBIX 3a1a4
aJbl TIPUMCHSCMBIC B TEpHAJIOB C LEeNbi0 UX | Bompocs IS
KOHCTPYKLHAX C Iie- MO CJIEIYIOIIETO clla4M 3a4eTa
Jpl0 obecriedeHuss HX YIPOYHEHUsT Pa3HBIMU
HAJIeKHOCTH U JOJIrO- criocobamu  HauboIee
BEYHOCTH, a TaK IXKe BO3MOXXHBIMH ISl pa3-
CHoCco0bI U BO3MOXHO- HBIX MaTepPHAIOB
CTU YHOPOUYHCHHUSA ITHUX
MarepHajIoB
3. NI-30mk-3 Brnaners: Heooxo- | B (U-3opk-3) Bnaner: HeoOxonu- | KoMmmiekr umu-
JUMBIMH  3HAaHUSAMH MBIMH 3HaHWSMH B | TAMOHHBIX 337124
npu BeIOOpEe MarepHa- obnactn uMeromuxcs | Bonpocs TSt
JIOB JUISl M3TOTOBJICHUS MaTepHalioB MPUMEHs- | CIa4M 3a4eTa
Jeraneid M KOHCTPYK- eMBIX Ul W3rOTOBJIE-
IMH, a TaK e B CIy- HUA JieTalneld U Croco-
Yae HEOOXOIUMOCTH H 0aX TOBBILECHUS HX
3HaHUEM CIIOCOOOB HMX paboTococobHOCTH
YIPOYHEHUs

4. COAEP KAHUE JUCIIUITJINHBI

4.1. Y4eOHO-TEeMATHYCCKHUH IJIAH

3aounas ¢popma o0yuyeHust

HaunmenoBa- Koaun4yecTBo yacoB

Howmep pa3sae-




J1a, TeMbl HHe pa3aea, KOHTAKTHOM padoThl ¢ MpenoaaBaresieM
TeMBbI

IIpakTnu. 3a- | Jlaboparop-

Jleknuu
HATHA Hble padoThI

Henp wusyyeHus
JaHHOM JMCIU-
mmHel. Ee 3Ha-
YeHHE TIPU TOJI-
rOTOBKE  Oaka-
JaBpa 10
1 HaIpPaBJICHHUIO 0,5 - -
27.03.01
«Crannaptuza-
USI U1 METPOJIO-
rusi». PeampHOE
CTPOCHHE  Me-
TaJIJIOB.
OCHOBBI TEpPMH-
2 4yeckoil  oOpa- 0,3 - 1
OOTKH CTaJIH.
3aKaInuBaeMOCTh
U TpoKalluBae-
3 MOCThH CTaJIH. 0,5
Otmyck crajim.

Pexxumebl u
ueiab  pasiand-
4 HBIX BUJIOB 0,5 - 1
TEPMHUYECKOI
00paboTKH.
XHUMUKO-

5 TepMUYECKast
00paboTtka
CTaJIH.

0,2 - -

CE€Tro:

4.2. CopepxxaHue JeKIUOHHBIX 3aHATHI

Tema 1. Peanvnoe cmpoenue memaiios.

Brenenue. Llenb n3ydyeHuss JaHHOW TUCUUIUIMHBI. Ee 3HaueHne mpu nojaro-
TOBKe OakanaBpa no HanpasiaeHuto 15.03.04 « ABToMaTu3aius TeXHOJIOTHYECKUX
IIPOIIECCOB U NMPOU3BOACTBY. [Ipenmer marepruanoBenenne. CBONMCTBA METAJUIOB.
Tunel KpucTaIMyeckux pemerok. CTpoeHue peaabHbIX METAJUIOB, TOUEUHBIE U
JUHEWHbIE Ne(PEKThI pealbHbIX METAJIOB.

Tema 2. Ocnoebl mepmuyeckou 00padomku cmaeil.

Junarpamma coctosiHus kesne3o-yriepos. Knaccudukanus crinaBos. Lenb
TEPMHUYECKON 00pabOTKH CIUTaBOB. UeThIpe MpeBpallieHus B CTAIN IPU TEPMUYE-
ckoii 00pabotke. [Iporiecc aycTeHU3almu cTaay — NepBOE NMPEBpAIICHUE B CTaIH
IIpU Harpese.

Tema 4. Pexrcumol u yenv paznuiHovlX U008 mepmu4eckoil 0opadomxu.

Brei6op TemmepaTypbl HarpeBa moj 3akaiky. [lomHas W HemomHas 3aKalka.
Bunbl omkura, HopMmanmuzamus, OTIycK cTanu. Pu3nko-MeXaHWYeCKHEe CBOHCTBA
CTaJIM MOCJIe YKa3aHHBIX BUIOB TEPMUYECKOI 00pabOTKH.
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Tema 5. Xumuko-mepmuueckasn oopadomka cmainu.
[{lemenTammsi, a30TUPOBaHUE, IMAHUPOBAHUE, TP DY3NOHHAS METATUTA3AITHA.

4.3. JlabopaTopHble 3aHATHSA

Hopmarus BpeMeHnu, 4ac.
Homep HaumenoBanue P P ’
HaumenoBanue pasgeia, .
pasneJa, TeMBL JJabopaTopHoi
TeMbI padoThI 3aounas ¢popma
o0y4eHust
OCHOBBI TEPMHUYECKOI Brusiare ckopocTH oxJia-
2 00paboTKH CTaIIH. KIIEHUS HA CTPYKTYPY U
CBOMCTBA CTaJIH. 1
Pexxumsbl u niens pasnny-
. | Tepmuueckas o6paboTka
7 HBIX BUJIOB TEPMUYECKOU
CTaJu. 1
00paboTKwu.
Bcero: 2

4.4. KouTposbHasi padoTa
(mmst oOyyaromuxcst 3a04HOM (HOpMbI 0O0yUEHNS)
[lenpio BBIMOJTHEHUS] KOHTPOJILHON PaOOThI ABIAETCS M3yYeHUE, 3aKPEIICHUE
U CHCTEMaTHu3alus yueOHOro Marepuaia o Kypcy, BbIpaOoTKa HaBBIKOB CaMOCTOSI-
TEJIBLHOTO PENICHUS] MHKCHEPHBIX 3a/1a4 110 HAIIPABJICHHUIO.

WcxonHble naHHbIE Ui PEIIeHUs 3ajad MPUHUMAIOTCS TI0 HOMEepaM BapHaH-

Ta ¥ BBIAAIOTCS TIPETofaBaTelieM KaKIOMY CTYICHTY B OTICITHHOCTH.

3aoanue 0151 8binONHEHUS KOHMPOLLHOU PAOOMbL

Ha3Hauute U 00OCHOBATH PEXUMBI TEPMHUUYECKOH OOpPAOOTKH pPa3IMYHBIX
CTajiel B 3aBUCUMOCTH OT HA3HAYECHHSI M YCIIOBHI SKCILTyaTalllH.

5. METOAUYECKHUE YKA3ZAHUA JUISA OBYYAIOIIIUXCA
11O OCBOEHMIO JNCIUITJINHBI

[Ipu nmpocinymMBaHUM JIEKIUN PEKOMEHIIYETCS B KOHCIIEKTE OTMEYaTh BCE
Ba)KHbIE MOMEHTBI, Ha KOTOPBIX 3a0CTPSICT BHUMAHKE NIPENO1aBaTelb, B YaCTHOCTHU
T€, KOTOPBIC HAMPABIICHBI Ha KAU€CTBEHHOE BHITIOJIHEHUE COOTBETCTBYIOIIEH J1a00-
paTtopHoOii paboTHI.

[IpenonaBaTenem 3arjiaHUPOBAHO MCIIOIL30BAHUE TIPU YTCHUU JICKIIUM TeX-
HoJloruu y4yeOHoU muckyccuu. [loaTomy pexomenayercs pukcupoBaTh sl ceOs
WHTEPECHBIE MOMEHTHI C IEIbI0 X aKTUBHOTO OOCYXX/ICHUS HA TUCKYCCUU B KOHIIE
JIEKLIHH.

3a710roM Ka4eCTBEHHOTO BBHITIOJIHEHUS JIA0OPATOPHBIX padOT SBIISIETCS CaMO-
CTOSITEJIbHASI TOATOTOBKA K HUM HaKaHyHE MyTeM IMOBTOPEHHUS MaTepHajioB JICK-
1uid. PexkoMeHayeTcsl moAroTOBUTh BOMPOCH! MO HESCHHIM MOMEHTaM U OOCYIUTh
UX C MpernojiaBaTesieM B Hayase 1abopaTopHOil paboTHI.

[IpenogaBarenem 3aruIaHUPOBAHO MPUMEHEHHE HA JTAOOPATOPHBIX 3aHITHSIX
TEXHOJIOTUM Pa3BUBAIOLIECHCS KOONEPALUH, KOJUIEKTUBHOTO B3aMMOJACHCTBUS, pa3-
0opa KOHKpEeTHBIX cuTyaluil. [loaToMy mpuBeTCTByeTCS TPYIIIOBOM METO/ BBIOJI-



HEHUs JTa0OpaTOPHBIX padOT M 3alUTHI OTYETOB, a TAK)KE B3aUMOOIICHKA U 00CY K-
JICHUE PE3yIbTAaTOB BBIIIOJHEHUS JJAOOPATOPHBIX padoT.

BrinonHeHne camMocToSTENbHOW pabOThl MOJPa3yMEBAaET CaMOCTOSTEIbHOE
U3yYEHUE PA3/eJOB JUCLUUIUIMHBI, TOATOTOBKY K Ja0OpAaTOPHBIM 3aHSATHUSM, BbI-
MOJTHEHHE KOHTPOJIbHOM paboThl, MOATOTOBKY K 3a4ETYy.

PexoMeHayemass TpyJOEMKOCTh CaMOCTOSITEIbHOW paOOThl MpEACTABICHA B
Tabnuile:

PexoMeHayeMblil pe:KUM CAMOCTOATEIbHON PadoThI

Pexomennyemast
TPYI0E€MKOCTb,
HaumenoBanue aKaj. dac.
BH/Ia CAMOCTOSITEJIbHOU PadoThI
3aounas popma odyue-
HHUA
CaMocTosiTeJIbHOE H3YyUYeHHE TeM JUCIUILIUHBI: 102
DNEKTPOTEXHUYECKUE MAaTEPHUAIIbL. 20
Uyrynsl. Ux Tepmuyeckast 06padoTka. 20
20
TuTaHOBBIC CIIJIABBHI. 22
ITnacTMaccsl. 20
BrinosiHeHHEe KOHTPOJILHOM padoThl 18
IHoaroroBka Kk J1a00paATOPHBIM 3aHATHIM 5
(o 2 Jaca Ha KaKJj0€ 3aHATHE)

IHoaroroBka K 3a4erty 18
Bcero: 140

1 Ilpu BBINOTHEHUU PAa3JEIOB CaMOCTOSITEILHON pabOThl MPUBETCTBYETCS
ucnons3oBanue pecypcoB cetu «MHTEPHET», HeoOxoauMbIX isi OCBOCHUS
JTUACIUILIAHBL.

2 Jlist MOJIYYEHUS HEIOCTAIOIINX 0aIoB HEYCIEBAIOIIUM
(BoccTaHOBMBIIMMCS)  OakamaBpaMm  HporpaMMoil  Kypca  IpeayCMOTPEHBI
METOANYECKHUE YKA3aHUS JJIs1 UHIUBUYAIbHBIX U KOHTPOJIBHBIX 3aJaHUM.

3 Kypc «MarepuanoBeeHre U TEXHOJIOTHS KOHCTPYKIMOHHBIX MaTEpPUaIoB» B
ANEKTpOHHOM BapuaHTte Ha CJl-mucke, TpeACTaBICHHBIM B BHUJE JICKIUU H
HEOOXOMUMBIX  METOIMYECKUX  YKa3aHWi, MOXET  HCIIOJIb30BaTbCs IS
CaMOCTOSATEIILHON paOOTHI.

6. POHJA OHEHOYHbLIX CPEJICTB
JJIA ATTECTALIUMA 11O AUCIHUITJIMHE

6.1. IlepeyeHb OLIEHOYHBIX CPEICTB

1. KonTponbHas padora (111 3a04H0# HOpMbI 0O0yUeHUS).
2. 3aaHue K 3a4eTy.
3. OTyeTsI 110 JTa0OPaTOPHBIM paboTaMm.



6.2. Ilpouenypa oneHnBaHUA Pe3yJIbTATOB OCBOEHUS TUCHMILINHBI

3ayer IIPpOBOOAUTCA I10 omeraM. buser cocrtout u3 2 BOIIPOCOB, Ha KOTOPBIC

CTYACHT HacT paSBepHYTLIﬁ OTBCT. BpeMﬂ, OTBOOAUMOC CTYACHTY HA 3K3aMCHAIlU-
OHHBIMN 6I/IJ'I€T, cocrasjser 1 aCTpOHOMI/I‘{CCKHﬁ gac.

PCSYHLTaTBI TCKYLICI'O KOHTPOJIA YCIICBACMOCTH M 3a4CTa 3aHOCATCA IIPCIIO-

JTaBaTeJIEM B 3K3aMEHALIMOHHYIO BEOMOCTb, KOTOpasl CIAETCs B JIEHb 3a4eTa B Op-
TaHU3AIMOHHBIN OTJEI MHCTUTYTA, a TAKXKE BBICTABISIOTCS B 3aYETHYIO KHUXKKY
CTYJICHTA.

6.3. IIpuMepbI OLICHOYHBIX CPEACTB AJIs 3a4yera
Bomnpocsl a1 3a4era

Kpucramnnueckass CTpykTypa METAJUIOB U €€ CBA3b C METAJUIMYECKUMH CBOU-
CTBAMM DJIEMEHTOB.

PacTtBOpBI BHEIPEHNS U 3aMEILICHUS.

KoHCTpyKIIMOHHAsI MPOYHOCTh METAJUIOB. XAPAKTEPUCTUKHU YIPYTOCTU M IUIa-
CTUYHOCTH METAJUIOB U CIUIABOB. XPYIIKO€ M BA3KOE pa3pylICHHE METAJLIOB U
CIUIABOB. 3aBUCHMOCTbD XapaKTepa paspylleHus oT CTpykTypsbl. [lopor xmagHo-
JIOMKOCTH.

CtpoeHue peasbHbIX METaUIOB. Jle(eKThl KPUCTAINIMYECKON PEIIeTKU METall-
70B. CBA3b MEXKAY IUCIOKAIUSAMH U MPOYHOCTBIO PEATbHBIX METAIJIOB U CILJIa-
BOB.

JnarpaMMbl COCTOSHMS NBYXKOMIIOHEHTHBIX CHCTEM. XAPAKTEPUCTUKA JIMHUN
nuarpammbl. OnpezneneHue cocraBa M konudecTBa (a3. Kpusble oxnaxkaeHus
cru1aBoB. CTpyKTypa CILIAaBOB.

[Tonmumop¢Hblie npeBpalieHus B xenese. TepMoaMHaAMUYECKHUE YCIOBUS CyIle-
CTBOBaHHA 0 Y- kele3a. YTo Takoe PeppuT U ayCTEHMUT.

da3oBbIe IPEBpaLCHUs B CIUIABaxX JKEJIe30-yIviepol Ipu Harpese. Poct 3epHa
ayCTEHHTA INpU Harpese. [IpUpOTHOMENKO3EPHUCTBIE U MPUPOIHOKPYITHO3ED-
HUCTBIE CTAJIN.

Pacnan aycrenura B m3orepmuueckux ycioBusx. lloctpoenne C-o0pa3HbIx
auarpamm. YCIoBuUs NEPIUTHOTO npeBpaiieHus. CopOUT U TPOCTHUT.
[IpeBpalieHre ayCTEHUTA MPU HEMPEPBIBHOM OXJIAXKICHUH. T€pMOKMHETHYE-
CKHE THarpaMMBl.

10.MapreHcuTHOE TpeBpallleHue B CTaid. BiusgHue yriiepojla Ha TeTparoHaib-

HOCTh MAPTEHCUTA. BiMsiHUE yriiepoja Ha TeMreparypy Hadajga U KOHLIa Map-
TEHCUTHOTO NpeBpalleHus. BiusHue yrmepola Ha KOJWYECTBO OCTATOYHOTO
ayCTECHUTA.

o]



11.TepmonnHaMu4ecKre yCIOBUs YETHIPEX OCHOBHBIX MPEBPAILEHUI B cTaiau. 3a-
BHUCHUMOCTh CKOpOCTU Audy3un yriepoaa U keie3a U U3MEHEHUs CBOOOIHOM
HHEPrUM NPEBpAIlCHUs ayCTEHUTa OT TemImepaTrypbl. TeopeTnyeckoe 000CHO-
BaHUE TEMIIEPATyp HAMMEHBIIEH YCTOMUMBOCTH MEPEOXIAKIECHHOTO ayCTEHUTA.

12.Paznuuue B (a30BOM cOCTaBE M MEXaHM3ME 0Opa30oBaHMs MEPIUTHBIX U Map-
TEHCUTHBIX CTPYKTYD.

13.IIpeBparieHne 0CTaTOYHOIO ayCTEHUTA MPU Harpese (OTIycke) craau. MapreH-
CUT OTIYCKa, TPOOCTUT U COPOUT OTIyCKa. BBICOKMH, CpeaHHl U HU3KHUIA OT-
IycK. MexaHnueckue CBOWCTBA OTITYLIEHHON CTaJIU.

14.BnusiHue yriiepoJa | JETUPYIOMIMX 3JIEMEHTOB Ha TBEPAOCTh, IPOYHOCTH, IJ1a-
CTUYHOCTbD U BSA3KOCTb CTaJIH.

15.3akannBaeMOCTh U MPOKAIIUBAEMOCTh CTAJIH.

16.BausiHiE JETUPYIOUUX JIEMEHTOB HAa YCTOWYMBOCTh ayCTEHUTA MPHU OXJIaXKIe-
HUU CTajH, KPUTHUYECKYIO CKOPOCTh 3aKAJKH, IPOKAJIMBAEMOCTb, TEMIIEPATYPY
(My, My).

17.Bnusinue JEeTUpyromux >JIEMEHTOB Ha TMOJMMOP(HBIC MPEBpAILCHUS >Kele3a.
BiusiHME nerupyroniux 3J1€MEHTOB Ha MIPOLIECCHI ITPU OTITYCKE CTaJH.

18.0t1myckHas XpynKOCTh MEPBOTO U BTOpOro pona. OTIyCK MHCTPYMEHTANbHBIX,
KOHCTPYKLIHOHHBIX U PECCOPHO-TIPY’KMHHBIX CTaJIEH.

19. TexHomorus 3aKaaKku CTAIH. 3aKaJIOUYHbIE CPEMIbI, CTIOCOOBI 3aKaIKH.

20.TexHOJOrus OTXKHUra, HOPMAJIM3ALUU U OTIIyCKa CTaJIH.

21.Bnusinue kapOoumoo0pa3yronmx 3IEMEHTOB Ha CTPOCHHE CTalld, Ha MPOIIECCHI
ayCTEHU3ALMH U MTPOLIECCHI IIPU OTITYCKE CTaJIH.

22.Harpes ctanu moj 3akanky. 3akaika aerajneit na TBY.

23.1leMeHTarms cray.

24. A30THpOBaHNE U IMAHUPOBAHUE CTAIIH.

25.Cepbiii 11 OCIBINA YYTYH.

26.BBICOKOTPOUHBIA YYTYH C IIAPOBUIHBIM TPAPUTOM.

27.KoBkwuii uyryH.

28.Knaccudukarus craneil mo CTpyKType U Ha3HadeHHI0. MapKHUpoBKa KOHCTPYK-
LMOHHBIX U UHCTPYMEHTAJIbHBIX CTaJIEH.

29.MenHble CIUIaBEIL.

30. ATFOMUHHEBBIE CILIABHI.

6.4. ®OH/1 OLICHOYHBIX CPEACTB

[Tonubiit OaHK 3aJaHUN AJIS TEKYLIEr0 KOHTPOJS M MPOMEXKYTOUHOH arrte-
CTallMy N0 IMCUUIUIMHE, MOKA3aTeIu, KPUTEPUH, LIKAJIbl OLICHUBAHUS KOMIIETCH-



WA, METOANYECKHE MaTepUalibl, OMPEISISIONne MPOIeayphl OIEHUBAHUS 00pa-
30BaTENIbHBIX PE3YJAbTATOB, MPUBEJACHBI B YUE€OHO-METOIMYECKOM KOMILIEKCE JHC-
LUIUIUHBI.

7. OCHOBHAAI U IONOJIHUTEJIbHAS YUyeOHAs JIUTEPATypPa U HH(POPMALHMOH-
HOe olecrevyeHue TUCHUIIINHBI

7.1. OcHOBHAas UTEpaATypa

1 MarepuanoBenenne [INEKTPOHHBIN pecypc]: yueOonuk / Uepenaxua A.A.,
Cmonpkua A.A. - M.:KYPC, HUIl UH®PA-M, 2018. - 288 ¢. — Joctym uz ObC
«zZnhanium.comy.

2 MarepuanoBeieHHE M TEXHOJIOTHUS MaTepualioB [DIEKTPOHHBIA pecypc:
yaebHoe nocobue / [Tox pen. A.W. bareimesa, A.A. CMmonbskuHa. - M.: UTHOPA-M,
2012. - 288 ¢. — octym u3 ObC «znanium.comy

3 Komaposg, O.C. MarepuaioBe/icHHE B MAIIMHOCTPOCHUH [ DIIEKTPOHHBIN
pecypc]: yueonuk / O.C. Komapos, JI.®. Kepxxennesa, I'.I. Maxkaesa; moj oo.
pexn. O.C. Komaposa. - Munck: Beim. mik., 2009. - 304 ¢. — Joctyn u3 ObC «zna-
nium.comp.

4 T'ypesuu HO.I'.,, CaBunbix JI.M., lynopoBa T.A. Teopus Tepmuueckoit 00-
pabotku cranu. — Kypran, KI'Y, 2013. — 96 c.

7.2. lonoJIHUTEJIbHAA JIUTEPATYPA

1 MarepuanoBeneHue U TEXHOJOTHS MATEpHUAOB [DIIEKTPOHHBIA pecypc]:
yueOnuk / ['I1. ®etucos, @.A. I'apudymun. - M.: HUL] UTHOPA-M, 2014. - 397c.
— Joctym u3 DBC «znanium.comy.

2 MarepuanoBenenue. KOHCTPYKIIMOHHBIE U 3JIEKTPOTEXHUUECKHE Marepua-
J6I. MaTepuaisl ¥ 2JIEMEHTHI DJICKTPOHHOW TEXHUKH [ DIeKTpoHHBIN pecypc] / Ho-
BukoB M.JI., [lukapesa P.II., PomanoBaT.C. - HoBocu6.: HI'TY, 2010. — 56 c. — Jlo-
cryn u3 DBC «znanium.comy.

3 MarepuanoBe€HUE U TEXHOJIOTUS METAUIMYECKUX, HEMETAIUINYECKUX H
KOMITO3UITMOHHBIX MaTepuasoB [DNEeKTpOHHBIN pecypc]: yueoHuk / A.M. AnackuH,
A.H. Kpacnogckuii. - M.: ®OPYM : UH®OPA-M, 2018. — 400 c. — Joctyn uz 3bC
«Znanium.comy.

4 TI'ypeuu IO.I. Teopus Ttepmuueckoi o0pabotku ctanu. — Kypran, KI'Y,
2004. -

7.2. MeTtoanueckas iureparypa

1. IManbmma N.O., Paxmanos B.W. Beibop cTanu u TEXHOIOTUH YIIPOYHEHUS
neraneil mammH. — Kypran, 1994.

2. 10.I'I'ypeBny, ['H.[lInutko. KoHCTpYKIMOHHBIE MaTepralibl ISl AeTallen
MamuH. — Kypran, 1985.

3. dpososo3os I'.I1., Paxmanos B.U., I'ypeBuu IO.I'. [ToBepxHOCTHOE yIIpou-



HeHue neraneit mamuH. — Kypran, KI'Y, 1997.

4. I'ypesuu FO.T, IpoBoBo3oB I'.I1., CaBunbix JI.M. ITopoiikoBsie cTanu aJis
KOHCTPYKIIMOHHBIX JeTaneil. — Kypran, KI'Y, 1997.

5. PyKkoBOZICTBO K BBITIOJIHEHUIO J1a0OpaTOpHBIX padoT mo Kypcy “Marepua-
jJoBencHue” g cnermaiasHocTer 120100, 120500, 210200, 150100, 150200. —
Kypran, 1992.

6. CTpyKTypa U CBOMCTBA yIIIEpOAUCTHIX cTaneil. — Kypran, 2002.

7. BiussHME CKOPOCTH OXJIKICHHUS HAa CTPYKTYPY M TBEPAOCTH cTaimu. — Kyp-
ras, 2003.

8. Tepmuueckas obpabotka ctanu. — Kypran, 2000.

9. IlpokanuBaemocTts ctasm. — Kypran, 2001.

10. Be1Oop cTanmu ¥ COCTaBICHUE TEXHOJIOTHH TEPMHUECKONH 0OpabOTKH s
JeTajeil KOHCTPYKIIMOHHOTO Ha3HayeHus. — Kypran, 1994.

11. CoenvHeHne METAIJIOB M IIACTMACC KJieeBbIM MeTosioM. — Kypran, 2004,

8. PECYPCbI CETU «<MHTEPHET»,
HEOBXOJAMMBIE JIUISA OCBOEHUA AUCHUIIJIMHBI

Ne HNHuTepHeT-pecype Kparkoe onucanue

1 | http://elementy.ru/lib/lections Bnneo:“sanncn U TEKCTOBBII MaTepua MmyOIMuHbIX
JIEKIMIA U3BECTHBIX YUECHBIX MUPA

2 | http://elementy.ru DHIMKIONESIUYSCKUIA CalT

3 | ntto://mint.ru/ cai'T MOCKOBCKOTO (bH?LHKo-TeXHquCKoro WHCTH-

AER.AMipL.Iw TyTa (TOCYIapCTBEHHbII YHUBEPCUTET)

4 http://www.imyanauki.ru/ VYuensie uzoodperarenu Poccun

5 | http://physics.nad.ru dusnka B aHUMAaILUAX

6 | http://physics03.narod.ru/ Caiit nocsieH (Gu3nKe, KOTopasi HaC OKPyXKaeT
[opTan sBISETCS COCTAaBHOW YacThiO (esiepaibHO-
ro noprana "Poccuiickoe oOpazoBanue”. Conep-

7 | http://en.edu.ru/ ’KHUT PECYpPCHI M CCBUIKH Ha PECyPCHI IO ecTe-
CTBEHHO-HAyYHBIM TUCHUTUTNHAM ((U3uKa, Mare-
MaTHKa, XUMUsSI U OHOJIOTHSA).

8 | http://www.edu.ru/ ®enepanbHblii mopran «Poccuiickoe oopazoBa-
HUE»

9 | http://ru.wikipedia.org DHimkoneaus Bukuneaus

10 | http:/Amww.msu.ru Caift MOCKOBCKOTO TOCY/IapCTBEHHOTO YHUBEPCH-
tera uM. M.B.JloMmoHOCOBa

9. TH®OOPMAIMOHHBIE TEXHOJIOI'NNA,
MNPOI'PAMMHOE OBECIIEYEHHE
N UTHOOPMAIMOHHBIE CITPABOYHBIE CUCTEMBI

1. ObC «Jlaup»



http://elementy.ru/lib/lections
http://elementy.ru/
http://mipt.ru/
http://www.imyanauki.ru/
http://physics.nad.ru/physics.htm
http://physics03.narod.ru/
http://en.edu.ru/
http://www.edu.ru/
http://ru.wikipedia.org/
http://www.msu.ru/

2. OBC «KoHCynbTaHT CTyIEeHTa»
9BC «Znanium.comy»
4. «I"apaHT» - CIpaBOYHO-TIPABOBAsI CUCTEMA

w

10. MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYHEHHUE JIUC-
HUIIJIMHBI

MarepuanpbHO- TEXHHYECKOE OOECIEUeHHE 0 PeaTU3alMH JUCITUILIAHBI
OCYIIECTBIsIETCA B cOOTBeTCTBUU ¢ TpeboBanusmu OI'OC BO mo ganHOM 00pa3o-
BaTEILHOW MpOrpaMMe.

11. /lsis cTyneHTOB, 00y4al0NIMXCs ¢ MCIOJIb30BAHMEM IMCTAHIIMOHHBIX 00pa-
30BaTeJIbLHBLIX TEXHOJIOTHI

[Tpu ucnonp30BaHUM AIEKTPOHHOTO OOYYEHHS] W IHUCTAHIIMOHHBIX 00pa3o-
BaTenabHbIX TexHonorui (manee D0 u JJOT) 3aHATHS MOTHOCTHIO WJIM YaCTHUYHO
MPOBOAATCS B pexume oHnaiH. O0beM JUCHUIUIMHBI U paclpe/ieIeHue Harpy3Ku
o BUjaaM padboT cooTBeTcTBYeET I1. 4.1. Pacnpenenenue 0anaoB COOTBETCTBYET II.
6.2 10O MOXKET OBITh U3MEHEHO B COOTBETCTBUU C pelIEHUEM Kadeapshl, B cilydae
nepexona Ha D0 u JIOT B nporiecce oOyuenusi. Pemenue kadeapsl 00 UCHob3ye-
MBIX TEXHOJOTHSAX M CHUCTEME OIEHHWBAHUS JIOCTHKEHUN 00ydaromuxcsi MpuHUMa-
€TCsl C yUETOM MHEHHS BEIYILEro MpEernojaBareiis U JTOBOAUTCS 1O CBEACHUS 00y-
YaIOLUXCS.



[MTPMJIOXEHMUE 1

AHHOTaIMs K pabouel mporpaMme JUCHUTIITUHBI

«MareprasioBeIcHHE U TEXHOJIOTUS KOHCTPYKIIMOHHBIX MaTEPUAJIOB))

00pa3oBaTeIbHOM MPOrPaMMBbI BBICIIIETO 0Opa30BaHUS —
nmporpaMMbl OakajiaBprara
27.03.01 — CranaapTu3anusi ¥ MeTPOJIOTUsI

HamnpasnenHoCTs:

CTaHIIaDTHSaIII/ISI, MCTPOJIOTHA U VITPABJICHUC KAa4CCTBOM

Tpynoemkocts qucuurinael: 3 3E (108 akageMuyecknx 4acoB)
Cemectp: 3 (3aounast hopma oOydeHUs)
@opmMa MPOMEKYTOYHON aTTECTALNN: 3a4ET

ConeprkaHue JUCIUIIINHbBI

CBolicTBa METaJUIOB U CIUIABOB: aTOMHO-KPUCTAJUIMUYECKOE CTPOCHHUE HJIe-
aNbHBIX METAJUIOB; NEe(PEKThl KPUCTALUTMYECKOTO CTPOSHUS pPeajbHBIX METAJIJIOB,
TUarpaMMbl COCTOSIHMSI JBOWHBIX CIUUIABOB, JWarpaMMa COCTOSIHHSI IKEJe30-
yIiepon; Kiaccuukaluys CIJIaBOB IO JMarpamme; TEOpEeTUYECKHE OCHOBBI U
MpaKTUKa TEPMHUUYECKOW OOpabOTKH CTalld; MOBEPXHOCTHOE YMPOUYHEHUE CTaJIH:
MOBEPXHOCTHAS 3aKallka, XHMHKO-TePMHYECKas oO0paboTka, IMOBEPXHOCTHBIN
HaKJICI, HOBbIC HEMETAJUTMYCCKUE M METALINYCCKHE MaTEPHAIIbI, JICKTPOTEXHHU-
YECKHUE MaTepUaJIbl.

TpeOboBaHMs K BXOAHBIM 3HAHHUSAM, YMCHHSIM M KOMIICTCHITUSAM CTYICHTA
GbopMUPYIOTCS HA OCHOBE MPOTPaMMBbI CpeaHEro (IOJIHOTO) O0IIero oopa3oBaHuUs
1o XUMUH, (HU3NKE, MAaTEMATUKE.

JucnunmHa «MarepuaaoBeIeHHe» UMEET IIeJIbI0 03HAKOMUTH CTYJEHTOB C
OCHOBHBIMH MaTepHaJlaMH, MPUMEHICMBIMH B MAIIMHOCTPOSHUHU, HAyYHTh pac-
mrpPOBBIBaTh X MapKu. B 3amady Kypca BXOAWT HAyYWUTh CTYACHTOB YIIPABISATH
CBOMCTBAMHU 3THX MaTe€pUajoB, HAYYUTh HA3HAYATh PEKUMBI TEPMUYECKON 00pa-
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