MunucrepcTBo oOpaszoBanus u Hayku Poccuiickoit ®eneparuu
DezepanbHOE rocyIapcTBEHHOE 6r0DKETHOE 00pa30BaTebHOE YUPEKIEHHE
BBICLIIEr0 0Gpa3oBaHuUsI

«Kazanckuil HalIMOHATBHBIA HCC/1€10BAaTENbCKUI TEXHOIOTHUECKUH YHUBEPCUTET
(®I'bOY BO «KHUTVY»)

O YTBEPXKIAIO
~ [Ipopextop o YP

' A.B BypMuctpos

« Y » % 2018 .

PABOYASA IHOPOTPAMMA

Ilo nuctiunmuue B1.5.14 «MarepuanoBeeHue»
Hamnpasnenue noaroroBku 15.03.02 «TexHOMOrMYECKHE MAIIUHEL M 000PYAOBAHUEN
(mmdp) (HamMeHOBaHME)

[Ipoduns moarotoBkn  «TexHonoruyeckoe 000pyoBaHNEe XHMMHUECKHX U HEDTE-
XHMMHYECKHX MPOU3BOJICTBY

ABTOpCcKas rnporpaMma  «MalliMHEL ¥ annapaTsl IPOMBIILIEHHONH SKOIOTUM

Kpaymdukanus BBITYCKHHAKA BAKAJIABP

®opma 00yueHus OYHAA

UncturyT, dpakynbTeT UXTH: ®ITUD

Kadenpa-pazpaborunk paboueit nporpammsr TKM

Kypc, cemectp 1.1

Yacel 3aueTHbIE
€IMHHLIBI
Jlextum 18 0,5
[IpakTueckue 3ausaTHs - -
CeMuHapcKue 3aHITUSI - -
JlabopaTopHble 3aHATHS 36 1
CamocrosaTensHas pabora 54 1.5
dopma arrecTauuu 3auer
Bceero 108 3

Kazaus, 2018 r.



PaGouas nporpamma cocraBieHa ¢ ydetoM TpeGoBauuii  denepaabHOro
rOCy/apCcTBEHHOr0 00pa3oBaTebHOrO CTaHjaaprta Beiciuero obpaszosanus  (20.10.2015 Ne
1170)

110 HATPaBICHHIO 15.03.02 «TexHonornyeckne MauimHbl H 000PYIOBAHHE»

A npopuns  «TexHonornyeckoe 0o0OPYIOBAHHE XHMHYECKHX M HeDTEXMMHYECKHX

MPOU3BOJICTBY
aBropckas nporpamMa «MallliHbl M annaparsl NPOMBILLIEHHON YKOJIOTHH»

Ha OCHOBaHuM yueOHoro rnjana Habopa oGyuarommxcs 2018 r.

PaszpaGoTumk nporpamw%
Cr.npenoj. 4 Ilaiixeraunosa P.C.
(1OIKHOCTD) {noammce) (®.1.0)

Pabouas nporpamma paccmotpena M ojo0peHa Ha 3acezanun kKadeapsl Texnosnorus
KOHCTPYKUMOHHBIX MATEPUANIOB, IPOTOKQA 0T _ 3 G / 5 No

AmunHoBa [ .A.
(P.H1.0.)

3as. kadeapoit

COI'IACOBAHO

TTpoTokon 3aceanns MeToanueckoii komucenn UXTU or 42 O 2602 No &
—>

Ipescenarens komucceuu, npodeccop W) basoros B.S1.

VTBEPKIAEHO

ITpotokoa 3acenanns meroanucckoit komuccunt ®@IMTO ot /72 29 7 &  Ne /

[Ipeacenarens KOMUCCHH, JOLEHT i/ Xamuayaamd M.C.

Havansauk YMI, ronenr Kuraesa JLLA.




1. Ilenu oceoenusn oucuunaunl

[lenssMmu  ocBOeHMsSI AMCHMIUIMHBI  «MarepuanoBe/ieHUe» SBISIOTCS  00yueHue
CTYJICHTOB HAay4YHBIM OCHOBaM BBIOOpa Marepualia C y4eTOM €ro COCTaBa CTPYKTYpbI
TEPMUYECKOW OO0pabOTKM W  JOCTUTAIOUIUX TPU  ITOM  DJKCIUTyaTallMOHHBIX U
TEXHOJOTUYECKUX CBOMCTB, HEOOXOIUMBIX ISl MAIIMHOCTPOEHUSI.

2. Mecmo oucyunaunst ¢ cmpykmype OOII BO

Jucturuimaa «MatepuanoBeieHne» OTHOCUTCS K 6azoeotl yactu OOIT u hopmupyer
y OakanaBpoB Mo HarpaBiieHut0 moarotoBku 15.03.02 «TexHOJOrMYEeCKHe MAaIIUHBL U
o0opynoBaHue» Ha0Op CHEIUANbHBIX 3HAHUW M KOMIIETEHIUH, HEOOXOAUMBIX IS
BBITIOJIHEHUS HAY4YHO-UCCIe008AMENbCKOU, npPOU3800CMBEHHO-MEXHOI02UHECKOLl,
NPOEKMHO-KOHCMPYKMOPCKOU 8UO08 0essmelbHOCHIU.

Jlis  ycreurHoro OCBOEHHUS JUCHUIUIMHBI «MatepuanoBeaeHuey OakalaBp 110
HanpaBieHnio noarotoBku 15.03.02 «TexHonoruyeckue MalIMHbL W 000pYAOBaHUE»
JTIOJDKEH OCBOUTH MaTepuall MPEAIeCTBYIONIUX TUCIIUILINH:

MaremaTtuku, XuMuu U GU3MKH B 00beMe MIKOJIBHON MPOTPaMMBbl

Juciuminna «MaTtepuanioBeieHHe» SBISETCS MPEIIIeCTBYIOMEeH U HeoOXoauma s
YCHEUIHOTO YCBOEHUS MOCIEAYOIIMNX JUCHUTLIINH:

b1.b5.18 «MexaHuKa KUIKOCTH U ra3a»

b1.5.19 «OCcHOBBI TPOEKTUPOBAHUSI

3HaHus, MOTYYSHHbIE NIPU U3YUYCHUH JUCIUTUTHHBI « MaTepraioBeIeHUe» MOTYT ObITh
UCTIOJIH30BAHbBI TIPU TIPOXOXKICHUH MPAKTUK (VueOHOU, NPOU3800CMBEHHOLL, NPeOOUNTIOMHOI)
Y BBITIOJTHEHUH BBIMTYCKHBIX KBATU(UKAIIMOHHBIX PA0OT MO HAMPABICHUIO MOATOTOBKHU
15.03.02 «TexHoJOruYeCcKre MalTuHbl U 000PYI0BAHHEY.

3.Komnemenyuu odyuarouwiezoca, popmupyemoie 6 pezyivmame 0c60eHus
OUCUUNIUHDL

[1K-5 cnocoOHOCThIO MPUHUMATH yYacTHE B paboTax MO pacyeTy M MPOEKTUPOBAHUIO
JeTaJIeld U Y3JI0B MAlIMHOCTPOUTEIbHBIX KOHCTPYKLUHUN B COOTBETCTBUU C TEXHUYECKUMHU
3aJaHUSIMHU U UCIIOJIb30BAHUEM CTAHJAPTHBIX CPEACTB aBTOMATHU3ALMN ITIPOCKTUPOBAHNS;

[IK-15 ymenuem BbIOMpaTh OCHOBHBIE M BCIIOMOTaTeIbHbIE MaTepuajbl, CIOCOObI
peanu3anvu  TEXHOJIOTMYECKUX IIPOLIECCOB, IPUMEHSTH IIPOTPECCUBHBIE  METO/BI
SKCIUTyaTallMd TEXHOJOTUYECKOTO OOOPYIOBAHMA NPU HM3TOTOBICHUM TEXHOJIOTMYECKUX
MaIl}H.

B pezynomame oceoenusn oucuyuniunsl 00y4aOuuiica 00J1)4Cex:
1) 3HaTh: MOHATHUS CIUIAB, TUarpaMMma COCTOSIHUS, ayCTEHUT, (PepPHT, IIEMEHTUT,
MapTEHCUT, COPOUT, TPOOCTHUT, OTKUT, 3aKAJIKA, OTITYCK;

($u3NYeCKyIo CYIIHOCTh SIBJICHUN, MPOUCXOAIIMX B MaTepHaiax U yCIOBUAX
IIPOM3BOJICTBA U IKCILTyaTalluu;

B3aMMOCBSI3b SIBICHUI CO CBONCTBaMM; BUJIBI TEPMUYIECKONU 00pabOTKH;
KJaccu(UKalMs U IPUHIUI MAPKUPOBKH YEPHBIX U LIBETHBIX METAJUIOB U CILIABOB.
2) YMeTb: OLICHUTh NIOBEICHHE MaTEepHUasIoB IIPU BO3JEHCTBUN HA HUX Pa3IUYHbIX
SKCIUTYaTallMOHHBIX (PAKTOPOB M BO3MOYKHBIE OTKA3bl WIIM OTKJIIOHEHUSI B HOPMAJIbHOM
paboTe IMEKTPOTEXHUUECKUX YCTPOMCTB U MPUOOPOB MO0 BUHE MaTEPHAJIOB;

IPAaBUIILHO BBIOMpATh MaTepuai, UCXOAs U3 YCIOBUI paboThI;

Ha3zHayaTh 00pabOTKy MaTepualia C LeIblo MOTyYeHUs TpeOyeMOoil CTPYKTYpbI iU
CITy’K€OHBIX CBOWCTB.



3) BJ'Ia,Z[eTBI IMPAKTUICCKUMHN HaBbIKaMH UCCJICAOBAHUA, UCIIBITAHUA 1 KOHTPOJIA

MaTCcprualioB;

preMaMHU OCHOBHBIX BUJIOB TEPMHUYECKON 00pabOTKH.

4. Cmpykmypa u cooeprcanue oucuyuniunvl <Mamepuanoeedenue»

OO6miast TpyI0€MKOCTh AUCIHUILIMHBI COCTaBJseT_3 3aueTHble eAuHUIbI, 108
qacoB
Ne Pazgen Ce- Buab yueoHoi paboThl OuneHo4HbIe CPEACTBA 115 NIPOBEICHUS
n/n JUCHHUIIJIMHBI Me- (B '{acax) IIpOMe)KyTO‘lHOﬁ aTTecTallMy 110 pasaejiaMm
crp | Jlex- | Cemunap | Jlabo- | CPC
mus | (Ilpaktu- | patop-
YCCKHUC HBbIC
3aHATHS, pabo-
nabopa- THI
TOPHBIC
MIPAKTUKY
-Mbl)
1. Tema 1 1 2
BBenenue B Hay- -
Ky O MaTepuaio-
BEJICHH.
2. | Tema2 1 2 8 15 | 3ammra mabopaTopHBIX paboT B BHUIAC
CtpykTypa Mare- TECTUPOBAHUS
pHUAJIOB.
3. | Tema3 1 4 16 15 | 3ammura mabopaTopHBIX pabOT B BUJE
Tepmuueckas 00- TECTHPOBAHUSA
paboTKa CIIJIABOB.
4. | Tema 4 1 4 4 16 | 3ammra naGopaTtopHbIX paboT B BHIE
Crainm M 4yryHBI TECTHPOBAHUS
B MAaIIMHOCTPOE-
HUWU.
5. | Tema$ 1 4 4 8 3ammra JabopaTtopHbIX paboT B BHIE
LlBeTHBIC MeTal- TECTUPOBAHMS
JIbIl U CIIJIABBI.
6. | Tema 6 1 2 4 3ammra abopaTtopHbIX paboT B BHIE
Hewmerammmuec- TECTUPOBAHUS
KHE MaTepUaIbIL.
UTOI'O 18 36 54
®dopMa aTTecTalu 3auer

5. Coolepirrcanue N1eKUUOHHBIX 3AHAMUN NO
KOMITETCHITUH ¥ UCIIOJIb3yEMbIX WHHOBAIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI

memam C yKazaHueM (POpMHPYyEMBIX

Ne Paszpen Ya- | Tema aexkuuonHoro | Kparkoe conep:xanue DopmupyemMble
n/n AU CHHUIIIMHBI ChI 3aHATHS KOMIIeTeHIIN U
1 Tema 1 2 3agaun M 3HayeHue | 3ajmaun Marepuanorenenus | [TK-15
BBenenne B Hayky o Kypca «MarepuanoBe- | B MU3y4EHUH COCTaBa M CBO-
MaTepuanoBeAeHUN JICHUE» HWCTB  METAUIMYECKUX U
HEMETAIUTHYECKUX MaTepH-
aJIoB, CIIOCOOOB WX YIIPOU-




HEHHS W PAIMOHAIBHOTO
BBIOOpa HamboJee TOIXO-
JSIIET0  MaTepuana  Juis
KOHKPETHOTO U3eIusl.
Hcnone3yroTess  MyJbTH-
MCI[HP'IHLIC TCXHOJIOTHUH.

Tema 2

CtpykTypa
MaTepraioB

CtpoeHne  MeTasIOB.
®opMUpOBaHUE CTPYK-
TYpbl  METalIOB  H
CIUIABOB TIPU KpUCTa-
Ju3anuu. J{narpammsl
COCTOSIHUSL ~ JIBOMHBIX
CILTAaBOB.

Tunsl cBSA3U B TBEPABIX Te-
nax. ATOMHO-KpPHUCTaJUIH-
YECKOE CTPOCHUE METAJLIOB
IIpouecc kpucramiuzanuu.
Buasr B3aUMOJIEUCTBUS
KOMIIOHEHTOB B TBEPJAOM
coctossunu.  Buaer  JIC
JIBOWHBIX CILIaBOB.
Hcnone3ytorcs  MyJbTH-
MeIUIHbIE TEXHOJIOTHUH.

IK-15

Tema 3
Tepmuueckas
00paboTKa CIIaBoOB

CrabuiapHass M MeTa-
cTabuIbHas JC
JKEJIe30-yIIIepoa-  Iie-
MEHTHT

Juarpammbt COCTOSIHHS
JKEJIe30-IIEMEHTUT "
xenezo-rpadur.  Kmaccu-
(ukanus  Kene30yriIepo-
mucTeiX ciutaBoB. ['OCTrI
Ha METaJUIbI M CILIABHI.

IK-15

Tepmuueckas
0OTKa CIIJIaBOB

obpa-

IIpeBpamienust cranu Inpu
Harpee  (IIpeBpamenue
aAyCTCHUTA M MapTCHCHTA).
Bunsl tepmudeckoii oOpa-
OOTKH: OTKUT, HOpMaJIH3a-
Ws, 3aKanka, oOpaboTka
xosojoM, otnyck. IIpoka-
nuBaeMocTh cranu. [losep-
XHOCTHAsI 3aKaJKa.
Hcnonp3yrorcss ~ MyJbTH-
MEJMIHBIC TEXHOJIOTHH.

IK-15

Tema 4
Cranum u 4yryHBl B
MaIIMHOCTPOCHHUH

YraepoaucTsle U JEru-
poBanHbie ctanu. Kon-
CTPYKLIMOHHBIE CTAJIA U
CIUIaBBL.

Knaccudukamnus u Mapku-
poBKa craneil. Yriepoau-
crele  cramu.  Kiaccudu-
Kalusl JErMpOBAaHHBIX CTa-
nei. Ponb Jerupyromux.
Cranu, oOjajgamonie U He
o0Jyalaroniye  TEeTIoCTOM-
kocThto  KoHCTpyKIMOH-
HBIE CTamu OOIIET0 Ha3Ha-
yeHusi. llementupyemsie,
yiIydllaeMble, MOPYKUHHO-
peccopHble cranu. Bwico-
KO-TIPOYHBIE MapTEHCTHO-
craperomuii cranm. Koppo-
3UOHHO-CTOMKHE U Kapo-
MIPOYHBIEC CTATHU U CILIABHIL.
Ucnonb3ytorcss ~ MyJbTU-
MeIUNUHBIE TEXHOJIOTUH.

IK-5

CaoiicTBa, xiaccudu-
Kalus W Ha3Ha4YCHHE

YYTYHOB.

Knaccuduxanms, Mmapkupo-
BKa U CBOHCTBAa YYTyHOB.
UyryHBl OCINBIH, CepBIi,
KOBKHM, BBICOKOIIPOYHBIM.
CocTtaB, CTpyKTypa, CBOii-
CTBa, 00J1aCTH TPUMEHEHUS

IIK-5




Ucnons3ytores MYJbTH-
MEIUNUHBIE TEXHOJIOTUH.

5 Tema 5 4 Lpernbie Mmetamuiel W | Knaccudukanus u mapku- | [1K-5
[{BeTHBIE MeTaNIBI U CIUIaBBHI. pPOBKa M€ U €€ CIUIaBOB.
CILIaBBbI Jlarynu u 6ponssl. Cocras,

CTPYKTypa 00JIacTH IpuMe-
Henws. Knaccudukauus u
MapKUpOBKa AaJIOMHMHUS U
ero cmiaBoB.  CocraB
CTPYKTYypa, CBOWCTBA, U 00-
JacTH NPUMEHCHHS Pa3HbIX
IpyNIl AJIIOMUHHUEBBIX CII-
naBoB. Knaccudpukanus u
MapKUpOBKa MarHus H
TUTaHa M ux cruaBoB. Co-
CTaB, CTPYKTYypa,CBOMICTBa
1 00J1aCTH MX PUMEHEHHSI.
Hcnone3yroTcst ~ MynbTH-
MeIMHHBIE TEXHOJIOTHH.

6 Tema 6 2 Hemeramnmumueckue ma- | Hasnauenwme, cocraB m kia- | I1K-5, TIK-15
Hemeramnmmnueckue TepHaIHI. ccu(UKAMS TUTACTHICCKUX
MaTrepuallbl macc. Ilnmactmaccesl, npu-

MEHSIEMbI€ B IMPOMBIIUICH-
Hoctu. EctecTBennble cMo-
Jbl. TEPMOPEAKTUBHBIC Ma-
Tepuasnsl. OCHOBHBIE CBOM-
crBa pe3uH. Kayuyku 00-
LIEr0 U CIELHAIbHOTO Ha3-
HaueHus. Pa3HoBHIHOCTH
pPEe3UH W PE3MHOBABIX W3-
nennii. KoMmno3umuoHHbBIE
Marepuasibl. BoJIOKHUCTBIE
HanoJHUTENnu. Merannu-
YEeCKHe apMHUpYIOIIHe Ha-
nonaurenu. IlonumepHsle
ceasyromue. Meranuuec-
kue Matpuibl. OcoOeHHO-
CcTH JeQopMaIyu MoJuMe-
PHBIX MaTepuayioB. Peoso-
rudeckre AGGEeKTh  mpu
repepadoTKe TMOIMMEPHBIX
1 KOMIIO3UIIMOHHBIX Mare-
puanos. Ponp monexymnsp-
HOH CTPYKTYypbI B IIpoLiecce
nedopManyu 1 TpeHUs..

Hcnone3ytorcss ~ MyJbTH-
MEAUHHBIC TEXHOJIOTHH.

18

®dopMa aTTecTaIu 3auer

6.Cooepricanue  cemunapckux, npakmuueckux 3auamui  (1ab6opamopnozo
NPAKMUKYMA)

YueOHbIM TUTaHOM MpOrpamMMbl «MaTepranoBeIeHHe» CEMUHAPCKUX M MPAKTHYSCKUX
3aHITHUN HE MPEAYCMOTPEHO.




7.Cooeporcanue 1adopamopHuIX 3aHAMULL
[enbio 1abopaTOpHBIX pabOT SABISETCS MOIYYUTh MPAKTUYECKHE HABBIKM pAaOOTHI HA
1a00paTOpHOM 00OPYTIOBAaHUH U U3yUYNUTh MUKPOCTPYKTYPBI METAJIOB U CILJIABOB.

Ne Paszpnen Ya- HaunmeHoBaHue Kpartkoe Dopmupyembie

n/n J M CHUIIMHbI ChbI J1abopaTopHOii Coaep:xanne KOMIeTeHINH

padoThl

1 Tewma 2 2 [MpuGopsr u o6opy- | [lonsitue TBepaoctu. M3- | [IK-15
Crpykrypa JOBaHUE [UId Tep- | MEpEeHHEe TBEPAOCTH Ha
MaTepHanoB MHUYECKOI0 aHajIu3a | TBepaomepax. TBeprome-

pel [leun.
2 Mukpockonuueckuid | Pabora ¢ wmuxpockomnowm. | [IK-15
MeTon  uccienoBa- | OmpeneneHue LEHBI Je-
HUS METaUIOB U | JICHHUSA OKYJISIp MHKPOMET-
CILIABOB. pa. I3MepeHne BeIUYUHbI
3€pHa B CIUIABeE.
4 Bnusiaue mnactu- | [IpoBenenue miactu- | IIK-15
YecKou JeopManuu | 4ecKon nedopMaIyy.
n  mnocaenyromero | IlpoBenenne OTXKHTA.
OTKHUra Ha CBOMCTBa | MI3MepeHue  TBEPAOCTH.
CTaJIn. [Moctpoenne  rpadukos
W3ydenue CTpykTyp.

2 Tema 3 4 MuxkpoctpykrypHbiii | Pabota ¢ mukpockorom. | ITK-15
Tepmuueckast aHaJIM3 METAJIOB U | U3y4YECHUE CTPYKTYPBI
00paboTKa CIIaBOB CIUTaBOB B pAaBHOBE- | yIJIEPOIUCTBIX CTaled u

CHOM COCTOSIHMH. YYTYHOB

4 Tepmuyeckas o6pa- | [Ipepamenus cramm npu | [1IK-15
0oTka cranu 45 Harpese  (IIpeBpamenne

ayCTeHUTa U MapTCHCUTA).
Buasr Tepmudeckoit oopa-
0OTKH: OTKHT,
HOpMaJIM3alus, 3aKalka,
o0OpaboTka XOJIOJIOM,
OTITyCK.

2 Ormpenenenue Pabora ¢ meuamu. Omna- | IIK-15
MIPOKAJINBAEMOCTH JCHHE METOZOM TOPLIOBOH
CTaju 3aKaJIKH IpU  OIpene-

JICHUH TIPOKaIMBAEMOCTH
CTaJIH

2 XUMHKO- Bnusuue  Ttemmepartypsl, | IIK-15
TEepPMHUYECKast HPOJOJDKUTENLHOCTH
00paboTKa cTaju nporecca eMEHTAluU Ha

rIyOuHy LIEMEHTOBAaHHOTO
COS W KOHIIEHTPAIUIO
yriaepoaa B IOBEPXHOCT-
HOM  CJO€;  METOJHuKa
OlpenesieHusT  TIIyOuHBI
LIEMEHTOBAHHOI'O CJIOS IO
MHUKPOCTPYKTYpE.

4 Tepmuueckas N3yuyenune Tepmuueckoit | ITK-15
obOpaboTka 00paboTKu LBETHBIX
JropaiitoMuHa 16 METa/UIOB U CIUIABOB.

Uzyuntsb BIIMSIHUE

3aKaJIKU M CTapC€HHA Ha
TBECPAOCTH AIOPATIOMUHUS
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3 Tema 4
Cranm © YyryHB
MAaIIMHOCTPOCHUH

B

MUKpOCTpYyKTYpHBII
aHaJIN3
JIETHPOBAHHBIX
cranei

Pabora ¢ wmmkpockomom. | T1K-5
U3YYCHUE CTPYKTYPBI Jie-
TUPOBAHHBIX cranei
Kmaccudukamus  merupo-
BaHHBIX CTaJCH

MUKpOCTPYKTYpHBII
aHaJlu3 YyT'yHOB

Pabora ¢ wmwukpockomnom. | [1K-5
W3yyenue CTpyKTypbl Oe-
JIBIX, CEPBIX KOBKUX U BBI-
COKOIIPOYHBIX  YYT'yHOB.
Kraccudukanus u moiny-
YEHHUE YyTYHOB.

4 Tema 5

CIIJTaBbI

I_[BCTHLIC METalJIbl U

MUKpOCTpYKTYpHBII
AHAJIU3 LBETHBIX Me-
TaJJIOB U CIUIaBOB

Pabora ¢ wmmkpockomom. | T1K-5
W3ydyeHne  MHKPOCTpYK-
TYpBI [[BETHBIX METAIIOB
U CILIABOB

5 Tema 6
Hemeraiumueckue
MaTepHUabl

Hemerammmueckue
MaTepuabl

Haznauenwme, coctaB u IIK-5
KJaccupuKanms IK-15
MIACTHYECKIX Macc.
CBoiicTBa MIaCTMACC UX
MIPUMEHEHUE B
MTPOMBIITUIEHHOCTH.
TepmopeakTuBHbIE
MaTepuanbl. OCHOBHbBIE
cBoiicTBa pe3uH. Kayuyku
00111ero U CIEeIUaIBHOTO
HA3HAYCHUSI.
Pa3HOBHIHOCTH pe3uH U
PE3UHOBBIX U3IETUH.
Kommo3unuonHsie marte-
puaisl. BookHUCTHIE
HaroJHuTe . MeTtanu-
YEeCKUEe apMHUPYIOITUE
HanoxauTend. [lomumep-
Hble cBs3yrolme. Mertai-
nudeckue MaTpuibl. Oco-
OCHHOCTH JieopMaruu
MOJTUMEPHBIX MaTepHa-
JIOB.

HUTOI'O

36

Jlabopamopnvie  pabomoi
UCNONIL308AHUEM CNEYUATbHO2O 000PYO08aAHUS

8.Camocmosmenvnasn paboma 6axanaspa

npogoosimcs 8 NomeweHuu  yyeOHou — ayoumopuu  Kagheopwi

Ne Tembl, Ya- ®opma CPC DopmupyemMble

n/n BBIHOCHMbIC HA ChI Komnerenuuu
CAMOCTOSITEJIbHYIO padoTy

1 Mexanuueckue cBoiicTBa MeTami- | 6 [Moproroeka  k  sabopa- | [1K-15

JIOB.

Pazpyuienue merasmios.

TOPHBIM paboTam,
CocraBiieHHE KOHCIIEKTA.
ITpoBepka, cobeceioBaHME.

2 CTpyKTypHBIE METOJBI HcCenoBa- | 3 IlonroroBka  k  sabopa- | [1K-15

HUA MCTAJIJIOB

TOpHBIM paboTam,




CocraBieHre KOHCIIEKTA.
IIpoBepka, cobecemoBanue.
3 Brnusnaue HarpeBa Ha CTpYKTYypy # | 6 ITogrotoBka  x  mabopa- | [IK-15
cBOiicTBa ne(OpMUPOBAHHOTO TOPHBIM paboTam,
MeTajia CocraBieHre KOHCIIEKTA.
IIpoBepka, cobecemoBanue.
4 JC xene3o-yriepon 3 [Moxroroka  k  nabopa- | [1K-15
TOPHBIM paboTawm,
CocTaBiieHUE KOHCIIEKTA.
[IpoBepka, cobeceoBanue.
5 ®azoBble MpEeBpallEHUs B CIUlaBax | 3 I[loproroBka  k  mabopa- | [1K-15
xKeesa. TOPHBIM padoTam,
CocTaBrieHue KOHCIIEKTa.
[IpoBepka, cobecenoBaHue.
6 HuarpamMma u30TE€pMHUECKOTO pa- | 3 I[loproroBka  k  mabopa- | [1IK-15
Crajia ayCTeHUTA. TOPHBIM paboTam,
CocraBrieHue KOHCIEKTa.
[IpoBepka, cobeceioBaHue.
7 [ToBepxHOCTHas 3aKaJiKa. 3 ITogrotoBka  x  sabopa- | IIK-15
TOPHBIM paboTaM,
CocraBieHre KOHCIIEKTA.
ITpoBepka, cobeceioBaHHE.
8 Pemenne 3amau  mo  BeIOOpY | 3 Pemenne 3amaua ¢ wucmonb- | [1K-15
MaTepuajoB MU HUX  TEPMOOO- 30BaHHEM MaTepuajoB IO
paboTke TeMe 3. [IpoBepka,
cobeceioBaHNE
9 Al m ero craBbl 8 IlogroroBka  k  mabopa- | [1IK-5
Cu 1 ee crIaBbl TOPHBIM paboTam,
Mg 1 ero cnasbl CocraBieHue KOHCIIEKTa.
Ti u ero cruaBbl [TpoBepka, cobeceoBaHHE.
10 | JlerupoBaHHBIE KOHCTPYKIIMOHHBIE | 8 IlogroroBka  k  mabopa- | [IK-5
CTaJH TOPHBIM palboTam,
CocTaBrneHue KOHCIIEKTa.
IIpoBepka, cobeceroBaHue.
11 | YyryH (cepslil, KOBKHH, BBICOKO- | 8 [logroroBka  k  mabopa- | [IK-5
TIPOYHBIH ) TOPHBIM padoTam,
CocTaBrneHue KOHCIIEKTa.
[IpoBepka, cobeceoBaHue.
HNTOI'O 54

9.Ucnonv3oeanue peiimunzo60il cucmemvl OUeHKU 3HAHUIL
[Ipu omeHke pe3ynbTaTOB MACSATEIBHOCTH CTYJEHTOB B paMKaX JUCHMUIUIUHBI
«MarepuanaoBeieHHe» HCIOJIb3YeTCs OalbHO-pEHTUHTOBAs CUCTeMa. PeWTHHroBas OIeHKa
dbopMupyeTcst Ha OCHOBAaHUH TEKYIIIETO U MTPOMEKYTOYHOTO KOHTPOJISA.

Ouenounvie cpeocmea Kon-eo Min éannoe | Max éannos
3awuma nabopamopHusvix padom é euoe 12 60 100
mecmupoeanus

Hmozo 60 100

10.0uenounsvie cpedocmea onsa mexKyuyeco KOHmMPONA yCnesaemocmu,

RPOMENHCYMOUHOU AMMECMAYUU U UNO2AM 0CEOCHUSA OUCYUNTUHBL
OdopmieHsl OTETBHBIM JOKYMEHTOM.




11 Anugpopmayuonno-memoouueckoe ovecneuenue
11.1 Ocnosnan rumepamypa

[Ipu wu3ydyeHun aucuUIUIUHBL «MarepuanoBeqeHrue» B KayeCTBE OCHOBHBIX
HCTOYHUKOB PEKOMEHIYETCSl UCIIOJIb30BATh CIEAYIOILYIO JIUTEPATypy:
OcHOBHbBIE HCTOYHMKHN MH(OPMALIMH Kou1-Bo 3K3.

1.Ky3uenos, B.I'. PykoBoactBo k nabopaTopHbIM paboTam
no MartepuanoBeAcHUIo: yueOHoe mocobue /B.I".Ky3Heros,
O.D.IMapudymnun Kazans: U3n-so KHUTY, 2011. - 216 c.

60 sx3. B YHULl KHUTY

2.I'ynses, A.Il. Meramiosenenue /A ILTynses, A.A.I'ynsieB
M: Anpsnc, 2011. -648 c.

60 »x3. B YHULl KHUTY

3.JlaxtuH, FO.M. MeramioBeneHne W TEpMHUUYECKas
obopabdotrka wmeramioB /HO.M.Jlaxtur M: Meramnyprus,
2009. — 448 c.

150 3k3. 8 YHUL] KHUTY

4.I'apupymmun, d.A. MarepuanoBeeHue W TEXHOJOTHS
KOHCTPYKIIMOHHBIX MaTepuajoB: yuyed. MeToi. mocobue

70 sx3. B YHUL| KHUTY
Ob YHUIl KHUTY

/®.A.T'apudymnmun, P.I1.Arwonos, B.B.Kwrikos: Kazan. | http:/ft.kstu.ru/ft/Garifullin-
Hall. uccien. yH-T. — Kazans, 2013. — 245 c. materialovedenie.pdf
Hoctyn ¢ IP-agpecos
KHUTY
11.2 /lononnumenvnas numepamypa
B  kadecTBe  JOMONHHUTENBHBIX HMCTOYHHKOB HWH(MOpPMAIMK  PEKOMEH]IyETCS
UCIIOJIb30BATh CJICAYIONIYIO JINTEPATYPY:
JlonoiHUTE/IbHbIE HCTOYHUKY HH(pOpMALIHT Ko.s1-Bo 3K3.

1.T'apudynnun, D.A. TKM u | 88 k3. B YHUI] KHUTY
MaTepHaIOBEACHHE: 3¢ heKTUBHO u

3aHUMATEIIbHO /®.A.T'apudynnum,

M.M.Epemuna Kazaunb: U3a-so KI'TY, 2010. —

184 c.

2 I'apudynnum, D.A. Beenenue B | 151 sk3. B YHUL] KHUTY

martepuanoBegeHue /O.A.I'apudynnun Kazans:
Uzn-Bo KI'TY, 2009. 462 c.

3.Tl'apucpymnmun, @.A. OCHOBBI PEOJOTHUU:
monorpadus /D.A.T'apudymnun Kazans: Unen-
IIpecc, 2012. 696 ¢

450 sx3. B YHULI KHUTY

4.@etucos, [I.Il. MarepuanoBenenre u
TEXHOJIOT U METAaJlJIOB /T I1.DeTucos,
®.A.I'apudynmun M: OHUKC, 2007. — 617 c.

98 sk3. B YHUI] KHUTY
OBC Znanium.com
http://znanium.com/go.php?id=417658

KHUTY

Joctyn u3 m000H TOYKM HHTEPHET
nocne peructpauuu ¢ [P-appecos
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5.Tepmuueckasi 00paboTka: HepaBHOBecHbIe | 70 3k3 Ha Kadeape
CTPYKTYpbl:  MeToaudeckue  ykazanusa K | 10 sx3. B YHUI KHUTY
naboparopHoii pabore /Coct. B.I'.Ky3zuemnos, | b YHUIL| KHUTY
A.Ill.AromoB, P.C.IlaiixermmunoBa Kasans: | http://ft.kstu.ru/ft/kuznetsov-
Hszn-so KHUTY, 2013. - 16 c. termicheskaya.pdf

Hoctyn ¢ IP-agpecoB KHUTY

6.TBepble CIIaBbl: METOJUYECKHE yKazaHus K | 70 3k3 Ha Kadeape
na6o-patopnori pabore /Cocrt. B.I'.Ky3nenos, | 10 sx3. B8 YHUL KHUTY
Alll.Aronos, P.II.HlaiixerqunoBa Kasans: | 10 ox3 B YHUIL KHUTY
W3n-Bo KHUTY, 2013. - 16 c. B Ob YHUIl KHUTY:
http://ft.kstu.ru/ft/kuznetsov-

tverdye.pdf
Hoctymn ¢ IP-agpecoB KHUTY

11.3 Snexmponnvie ucmounuku unHpopmayuu

[TIpyn u3yueHum aucHMIUIUHBI «MaTepuaaoBeIeHHe» HCIOIb30BaHUE AIICKTPOHHBIX
HUCTOYHHUKOB:

1.9bC IOpaiir. — Pesxum noctyna: https://www.biblio=online.ru

2.9BC Znanium.com. — Pexum noctyna: http://znanium.com

3.9bC Kuura ®@onz.- Pexum nocrymna: http://www . knigafund.ru

4.9bC Jlanb. — Pexum gocryna: https://e.lanbook.com

5.9bC Yuuepcurerckas oubnuoreka OnnaiiH. — Pexxum gocryna: http://biblioclub.ru

6.9bC Koncynbrant cryaenrta. — Pexxum gocryna:http:// www/studentlibrary.ru/

7.Hayunast snextponnas 6ubnuorexa (PYHOB) — http://elibrary.ru

8.0Onexrponnas 6mbnanorexka YHUL] KHUTY. — Pexxum nocrtyma: http://ft.kstu.ru/ft/

9.9nextponnslii katanor YHUIL KHUTY — Pexxum noctyna — http://ruslan.kstu.ru

CoriacoBano:
3aB cektopom OKYD

12 Mamepuanvno mexnuueckoe obecneuenue oucuyuniunovt <Mamepuanogeoenue»
1.Jlexyuonnvie 3auamus:

a Komnnexm xunogunvmos na DVD:

CrpyKTypa ¥ CBOKCTBA MAaTepHaIOB

Kuneruka neopmupoBanus 1 pa3pymieHUsS METAIIOB
MexaHnndeckoe pa3pylieHlue MaTepruaIoB
Kpucrammmsanus metanios

Kpucramnuzanus craBos

Pexpucraminzanus METaIoB U CIIJIaBOB

Teopust Tepmuueckoit 00padboTKH

TexHomorust TepMUIECKOi 00pabOTKH

Tepmuueckast 00paboTKa pexyIliero UHCTPYMEHTa
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XUMHUKO-TEpMHUYECKast 00paboTKa METAJIOB
3aKkano4yHbIe Cpe/ibl M YCTPOUCTBA ISl 3aKaJIKU

["a3oTepMuyecKre METO/Ibl HAIIBLJICHHS TTOKPBITUN

CreHasr:

Huarpamma cocrosinus Al-Cu

Onpenenenue TBEPIOCTH

Bnusiaue yraepona Ha MeXaHMYECKHE CBOWCTBA CTAIM B PABHOBECHOM COCTOSTHUHU
Tepmudeckast 00paboTka OBICTPOPEIKYIIIEH CTAIH

Knaccudukanus meranios

Onpenenenue TBEpAOCTH METAIIIOB

Kpussle oxnaxxieHus xenesa

Jlnarpamma u30TEpMHUYECKOT0O pacmajia ayCTeHUTA JUIsl IO3OBTEKTOUIHOMN CTalln

Jnarpamma coctostHus cucteMsl Fe — Fe,C

Tepmuueckast 00paboTKa METAIIIIOB

MuKpoCTpyKTypa YepHBIX U IIBETHBIX METAJJIOB U CIJIABOB

0 Aymutopus E-226, ocHallieHHasi Mpe3eHTAIlMOHHON TEXHUKOU ( MyJIbTHMEINA
npoekTop Mitsubishi SL4U, sxpaH, HOyTOYK).

2.Jlabopamophwvie pabomul

a.Jlabopamopus _mepmuyeckoco ananusa E-226, ocnawennas meepoomepamu u
neuamu 0Jist mepmooopabomku:

1.TBepmomep UT-1050

2. Tsepnomep Thb 5004

3.Tepnomep TK-14-250

4. Teepromep TK-2

5.Tepnomep TP 5006-02

6.9nexrporneur SHOL 6.7/1300

7.I1eus snexktpuyeckas «CHOJI»

8.ITeus anextpuueckas «CHOJI1»

9.ITeus snexrpuueckas «CHOJI-1.6.20.8/9M-1»
10.Ctanox MUKpOULTH(POBATbHBIH

11.Cranox nuin@oBanbHbI HACTOJIBHBIN (IUCK)

0. Jlabopamopus  muxpockonuueckoeo  aumanusa  E-228,  ocumawenmnas
Memaniocpapuueckumu MUKpOCKOnamu, Habopvl MUKpOUIUPO8, aibOOMbl MUKPO U
MUKPOCIPYKMYD -

1.Muxpockon MM-8m
2.Mukpockon HUADPOT-21




Ilpouee

-pabodee MECTO IPENOIaBaATENs OCHAIEHHOE KOMIIBIOTEPOM C JIOCTYIIOM B
WHurepHer,

-pabourie MecTa CTYI€HTOB, OCHAIIIEHHbIE KOMITBIOTEpaMU C JOCTYIIOM B
WNurepHer, npeaHa3zHaueHHbIE 17151 paOOTHI B AJIEKTPOHHOI 00pa3oBaTebHOM cpee.

13.06pazoeamensuvie mexnonozuu

Bonbmias wacth JEKIMOHHOrO MaTepuana ogopmieHa B BUAE NPE3EHTALUU C
UCTIOJB30BAaHUEM CTaHJapTHOW mporpammbl B PowerPoint. Jlns memoHcTpanuu TaHHOTO
HaTJIJHO-UJUTFOCTPUPOBAHHOTO ~ MaTepuaa JIEKUMHA HCIONb3YyEeTCsl COOTBETCTBYIOLIAS
amnmapatypa (HOyTOyK, MPOEKTOP).

OObem 3aHATHI, TPOBOAMMBIX B MHTEPAKTUBHBIX (hopMax, coctapisieT 14 yac 2 dac
nexnuu, 12 gac. maboparopHbie paboTHI.

JlaGopaTopHble pabOThI CAAKOTCS ¢ OMOIIBIO TECTUPOBAHMS Ha KOMIIBIOTEPAX

C uenbl0 AaxkTHBHU3ALMM CAMOCTOSTENIbHOM paboOThl CTYIEHTOB LieJaecooOpa3Ho
UCTOJIB30BAHUE ONepexaroleld caMocTosSTeNbHOW paboThl. CTyIEeHTBl CaMOCTOSITEIHLHO
U3y4aroT OTJAEIbHBIE TEMBI, OTAEIbHBIE BONPOCHI, JIONOJHUTENbHYIO JHUTEpPATypy MO
U3YYEHHs] TEOPETUYECKOr0 MaTepualia, 4YTO TO3BOJIAET MPENoAaBaTesli0o ONepeThCsl Ha
U3yYeHHBIH cTyneHTamMu Mmarepuai. [lpu sTom BbIpaOaThIBalOTCA 3HAUMTENBHBIM Oarax
3HAHWM, HABBIKOB M YMEHHM, CIOCOOHOCTH aHAJIM3UPOBATH, OCMBICIMBATh M OLEHUBATH
COBpEMEHHbIE COOBITHS, permaTh NpodeccuoHaIbHbBIE 33/1a4l HA OCHOBE €IMHCTBA TEOPUU U
NPAaKTUKH, YTO FaPAHTUPYET YCHEIIHOE OCBOEHUE Mpodeccuu.

O6CY)K,I[CHI/I6 CTYACHYCCKUX  JOKJIaAO0B MNPOXOAHUT B AHUAJIOIOBOM  PCKHUME. Takas
MHTEPAKTUBHAsL TEXHOJIOTHSI CIOCOOCTBYET Ppa3BUTHUIO y CTYACHTOB YMEHHUS AaHAJIU3UPOBATh U
CUHTC3UPOBATDb I/I3y‘laeMLII\/'I MaTcpHral, O(bOpMJIHTB, MNpEACTaBJIATL U JOKIIAAbIBATHL €0 Ay AUTOPUH,
YMCHUS BECTU AUCKYCCHIO, aPI'YMCHTHUPOBAHO OTCTAUBATH CBOIO TOYKY 3PCHUS.
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JlueT nepeyrBep:aenus pabdoueii mporpaMmbl

Pabouyas nporpamma no aucuuruinne «MartepuanoBeneHne»

1O HArpaBJIEHHIO
npoQus

PIRIE|

He( TeXUMHYECKHX MPOH3BOICTBY
aBTOpCKas nporpamMma «MallvHE! ¥ annapaTsl MPOMBILLTIEHHOH JKOTOTHIY

dbopma obyUeHHSA

OYHasd

s Habopa obyuawmmxes 2019 r.

00opy 10BaHKHe

15.03.02 «Texnonoruyeckue MalIHHb 1 060pYI10BAHHEY

«TexHoMmornyeckoe XHMHYECKHX H

nepecMOTpeHa Ha 3aceaHuy Kadenpsl TexHonorum KOHCTPYKIIHOHHBIX
MAaTepHajios.
Ne Nara [ lannune Hanuune | Ioanues [Moanuen Iosamues
Ui | nepeyTEepRACHHd | W3MeHeHult | uimeHenuit B | paspaboruuka PTT | sapeayiomero HAYATBHUKA
PIT (nporokon CTIHCKE L aixerumiora P.C. ratenpoit YMLL Knraesa
3aceanna JIMTEPATY Pbl Amnnopa [LA, JLA.
Kaespul TKM) | :
1 e = e
Nel2 ot )
Th* Her \ f
: 3.07.2019 s
2

s

* Hpocheccuonavioie 6azot OAHHLIX U urhopmanonHvle CHPABOYHDBIE CUCIMEMbBL
1. http://www elibrary.ru/

Buecensl IOMNOJHEHMA B INYHKT MaTepHaibHO-TEXHHYECKOE OOecrnedeHue
JHCUHMIUTHHBL (MOJLYJI5)

Juyenzuposantoe
obecneqenite, uCNONb3VeMOe 6 YuebHOM npoyecce Npu OCeoeHUl JUCHURTUHbE
« Mamepuanoseoenuen (coznacno mpebosaro @I'OC BOn. 7.3.2.):

¢6060010

1. ABBYY FineReader 9.0 nupod

2. MS Office 2007 Professional Russian

PACnpoCmpansemoe

npozpammHoe




