OHIeNbCCKUI TEXHOIOTHUECKU HHCTUTYT ((puinan) ¢peaepaabHOro rocy1apcTBEHHOTO
O10/1KETHOT0 00pa30BaTEIBHOTO YUPEKICHMUS
BBICILIET0 00pa30BaHMs
«CapaToBCKUli TOCYAapCTBEHHBIM TEXHUYECKUI YHUBEpcUTEeT NMeHH ['arapuna F0.A.»

Kadenpa «O6opynoBanne U TEXHOJIOTUH 00PaOOTKU MaTEPUAIOBY

PABOYASA ITPOT'PAMMA

10 TUCIUILINHE
b.1.1.23 «MaTepuaJIoBEICHHE)
HaIlpaBJICHHUE MOJITOTOBKH
15.03.05 «KoHCTpYKTOPCKO-TEXHOIOTHUECKOE 00€eCcIIeUeHE MAIITMHOCTPOUTENLHBIX
IIPOU3BOJICTBY
[Tpodunb noaroroBku «TeXHOJIOTUs MAIIMHOCTPOCHUS

dhopma 00yueHHUs — 3a09HaS
Kypc — 3

ceMecTp — 5

3a4ETHBIX eIUHUI] — 4

4acoB B HEJIEIIO —

Bcero yacoB — 144

B TOM YHCJIE:

JeKnun — 6

KOJUTOKBUYMBI — HET
MpaKkTUYeCKue 3aHsaTus — 4
nabopaTtopHble 3aHITHS — 4
camocrosiTenbHas padora —130
AK3aMEH — D ceMecTp

3a4eT — HeT

KypcoBas paboTa — HET
KypCOBOM MTPOEKT — HET
KOHTpOJIbHAs paboTa — 5 ceMecTp

Patouas mporpamMa oOcykIeHa Ha 3acegaHHH Kadeapel OTM
«03» wroHA 2023 roja. IpOTOKOI Ne 12

I.0. 3aB. kKadempof 234;::_" /TuxonoB J1.A./

Pabouas nporpamMma yTBep:kKIcHa Ha 3acemaHuH ¥ NMKH

«23» mroHA 2023 roga. npoToko Ne 5
IIpeacenarens YMKC/VMKH 2w :_" /TaxoHOB JL.A./

Ourensc 2023



1. Ilenu u 3a0auu oceoenus oucuuniuHbl

[lenpio mpenojaBaHus NaHHOW UCUUIUIMHBI SIBJISETCS TO3HAHWE TPHUPOABI U
CBOMCTB MaTepHaliOB, a TAKXKE METOJIOB UX YIPOUYHEHUs Ui Hanbosee 3(PpPEeKTUBHOTO
UCIOJIb30BaHUs B TexHuke. DdopmupoBaHue 3HAHUW UM YMEHUUA IO BHIOOPY H
NPUMEHEHUIO COBPEMEHHBIX MAaTE€pUalOB JJisi M3TOTOBJICHUS H3ACNUA B  00JACTH
npodeccruoHanbHOM eI TeIbHOCTH.

3amaun npenojaBaHus TUCIUIUIMHBI SIBISIETCA M3y4YeHHE (U3UYECKOM CYIIHOCTH
ABJICHUM, TPOUCXOMAIIMX B MaTepuaigax NIOpU BO3ACHCTBUM HA HUX pPa3JIMYHBIX
(GakTOpoB B YCIOBHSIX MPOM3BOJCTBA M OSKCIUTyaTallid, YCTAaHOBJICHHUE 3aBUCHUMOCTD
MEXIy COCTaBOM, CTPOCHHEM HW CBOHCTBAMH MAaTEpHAJIOB, H3YYEHHE TEOPHUH U
MIPAKTUKHU PA3IUYHBIX CIIOCOOOB YIIPOUHEHHSI MAaTEPUATIOB, 00ECIIEYNBAIOIINX BBICOKYIO
HAJEKHOCTh WU JOJITOBEYHOCTh JETaled MalllMH, MHCTPYMEHTa W APYTHX HW3AETui
npodhecCuoHaNbHOM NeATENbHOCTH.

2. Mecmo oucuunnunst 6 cmpykmype OIIOII BO

Jucuuminna «MaTepuaaoBeeHUe» MPEACTaBIsIET CO00M AUCHUIIIMHY 0a30BOM
gactn obmenpodeccronanpHoro 1ukiaa  (b.1.1.23) ocHOBHO# 00pa3zoBaTeIbHOMN
nporpamMmel  OakanmaBpuata 1o  HampaieHuto  15.03.05  «KoHcTpykTOpCKO-
TEXHOJIOTUYECKOE 00ECIICUeHUE MAITUHOCTPOUTEIHHBIX TPOU3BOJICTBY.

K «BXOAHBIM 3HAaHUSAMY», YMEHHSM W KOMIIETCHIHSIM 0OydYaromierocs
bopMyIUpYIOTCST HEOOXOAUMBbIE TPeOOBaHUSI TIPU OCBOCHUU JTAHHOW JUCIMIUIUHBI U
MPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS MPEAIICCTBYIOMMX TUCHUILINH. [lepeueHb
JTUCITUIUINH, YCBOCHHME KOTOPBIX CTYJEHTaMU HEOOXOIWMO ISl YCBOCHHUS JTaHHOU
JTUCHUIUIMHBL: «MaremaTtukay, «Puszuka», «Xumus». HeoOXoauMoCTh U3yUeHHS ITHX
JTUCITUTUTH OOBSCHSETCS CoJIepKaHuEM 00€CTIeUMBAEMBbIX UMH KOMIIETEHITUN, KOTOPbHIE
BKJIIOUYAIOT BXOJIHBIC TPEOOBAHUS I U3YUCHUS JUCHUIIIMHBI « MaTepuaaoBeieHue.

3. Tpebosanusa k pezyromamam 0c60eHUs OUCYUNTUHbL

W3yyeHue JUCUMIUIMHBI  HAlpaBiI€HO Ha  (QOPMUPOBAHUE  CIEAYIOIIMX
komnerennuii: [1K-2.

- CnocoOHOCTh BBIMOJHATH MEPONPUATHS MO BBIOOPY U APPeKTUBHOMY
HCIIOJIb30BAaHUIO MaTepHalioB, O0OPYIOBaHMs, HMHCTPYMEHTOB, TEXHOJOTHYECKON
OCHACTKH, B TOM YHCJIE C IPUMEHEHNEM COBPEMEHHBIX HH()OPMALIMOHHBIX PECYPCOB.

B pe3ynbpTaTe OCBOCHUS TUCHUIUIMHBI O0YYaIOIIHICS JOJIKEH:
3uame:
® 3aKOHOMEPHOCTH MPOLECCOB KPUCTAUIM3ALUU U CTPYKTYpooOpa3zoBaHUs
METaJUIOB M CIUIABOB, OCHOBBI HUX TEpMOOOPAOOTKH, CIOCOOBI 3aIIUThI
METAJIJIOB OT KOPPO3HH;
e KJIacCU(UKALMIO U CIIOCOOBI MOJIyUYEHUsI KOMIO3UIIMOHHBIX MaTEPHUAJIOB;



® TMPUHIMMBI BHIOOpPA KOHCTPYKIHMOHHBIX MAaT€pUANOB I NPUMEHEHHUS B

IMPONU3BOACTBC,

¢ CTpOCHHUC H CBOMCTBaA MCTAJIJIOB, MCTOABI UX UCCIICIOBAHUA,

L KJ'IaCCI/I(I)I/IKaHI/IIO MaTCpHuaJoB,

MPUMEHCHUS;
Ymems:

MCTAJZIOB MW  CIINIaBOB, HX o0JacTn

® pacrno3HaBaThb M KJIacCU(UUUPOBATh KOHCTPYKLMOHHBIE U CBHIPbEBBIE
MaTepUaJIbl 110 BHELIHEMY BUY, IPOUCXOXKAECHUIO, CBOMCTBAM;

® OIPENEIATh BUIAbI KOHCTPYKLIIMOHHBIX MAaTEPUAIOB;

® BBHIOMpATh MaTEpPHAIBl JJIsi KOHCTPYKLIUN MO WX HA3HAYECHUIO M YCIIOBUSAM

9KCITyaTalluu,

¢ IIPOBOAUTDH UCCIICAOBAHUS U NUCIIBITAHUA MAaTCPUAJIOB

Braoemy:

L I/IH(l)OpMaI_II/Ief/'I O CBOMCTBax u IMPUMCHCHHNHU PA3JIMYHBIX MATCPHAJIOB

® HaBbIKAMHU MPABWIBHOI'O BEIOOpA MATEPUAIOB UCXO/s U3 aHAJIM3A YCIOBHM
AKCILTyaTallMi U MPOU3BO/ICTBA.

® HaBbIKaMHU
MaTCpUuaIOB;

HazHa4YCHUA

TEpMOOOPAOOTKM  MAIIMHOCTPOUTEIBHBIX

e HaBrikamMu 1o OIIPCACIICHUIO @HSHKO-MGX&HH“IGCKI/IX CBOMCTB MaTCpuaioB

Ko n HanMeHOBaHHE KOMIIETCHITHH
(pe3ynbTar 0CBOCHU)

Kon 1 HanmeHoOBaHME MHANKATOPA TOCTHKEHHUSI KOMITETCHIIMH
(cocTaBIISIOIICH KOMIIEHTEHITUHN )

ITK-2 CriocOOHOCTH BBIIOJIHATE
MEPOTPHUATHS 110 BEIOOPY U

3¢ PeKTUBHOMY UCTIOJIH30BAHUIO
MaTepuasoB, 000pyIOBaHHUS,
WHCTPYMEHTOB, TEXHOJIOTHYECKOMN
OCHACTKH, B TOM YHCJIE C
MIPUMEHEHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX PECYPCOB

WU/-lnk. BeiOupaer HeoOXomuMmy:ro MapKy Marepuaia
YUUTBIBast paboTy JI€TalIH B y3JI€.

NI-2nx2. Onpenensier TEXHOJIOTUYECKHE CBOICTBa

Marepuaia JeTajeid MallMHOCTPOECHUS.

N-3pk.2 Onpenenst BUI, METOJ U CIOCOO TEPMUYECKOU
00paboTKM MaTepuaga B 3aBHUCHUMOCTH OT €ro (U3HKO-
MEXAaHUYECKUX CBOWCTB W TEXHHYECKHUX YCIOBUH Ha
H3TOTOBJICHUE U3JICIIHA.

KOJI 1 HaWMCHOBAHUE HWHAHUKATOpA
JOCTHIXKCHHA KOMIICTCHIIMHN

HanmMenoBanwme moka3aresst OlleHUBAHUS
(pe3ynbTara 00yueHus O TUCITUILINHE)

WU-lnk, BreiOupaer HeoOXomumyro
MapKy marepuana y4uTbiBas paboTy
JIeTalli B y3II€.

3HaeT MapKu KOHCTPYKUIMOHHBIX W HMHCTPYMEHTAJIbHBIX
MaTepUasoB.

YMmeeT pa3pabaTbiBaTh NPEASIOKEHUE, O U3MEHEHHIO MapKu
MmaTtepuaia yuuThbIBas paboTy Jeramd B y3jle, €ro
MeXaHUYEeCKHe CBOMCTBA, TE€XHOJIOTHYHOCTb,
00ecreynBaroInuX BBICOKYIO HAJEKHOCTh M JIOJTOBEYHOCTH
JleTalel  MalluH, WHCTPYMEHTa M  JPYTUX  U3JeIui
npodeCCHOHATLHOMN 1eATEIbHOCTH.

VYMeer BbIOMpaTh MapKy MaTepHaia yuuTblBas paboOTy AeTalu
B y3II€.




Kon wm HamMeHOBaHWE WHIUKAaTOpa
MOCTHIKEHUS KOMIIETEHIINU

HanmeHoBaHMe TIOKa3aTenst OIICHUBaHUS
(pe3ynbrara 0o0ydeHus 0 TUCITUTLINHE)

NI-21k-2. Omnpenenser
TEXHOJIOTHYECKHE CBOMCTBa
Marepuaia JeTajeu
MAaIIMHOCTPOCHHUS.

3Haer OCHOBHBIC TEXHOJIOTHYCCKHE CBOMCTBaA
KOHCTPYKIIMOHHBIX U HUHCTPYMCHTAJIbHBIX MaTCPpHUAJIOB.
Vmeer IMPOBOAUTH KAYECTBECHHYIO M KOJIMYCCTBCHHYIO OLICHKY

TCXHOJIOTHYHOCTHU MMPUMCHACMOI'O Marcpuaia JeTajei
MAaIIMHOCTPOCHUSA
YmMmeer OnpeaAC/IAATb  TCXHOJOTHYCCKUC CBOMCTBaA MapKu

MaTepuaja 3aroTOBKM, OOECHEeUMBAIOIIUX 3KOHOMHUYHOCTH,
TEXHOJIOTMYHOCTh M KadeCTBO IPOCKTUPYEMOW JeTald U
3arOTOBKH.

WN-3nk-2 Onpenensar Bua, MeToa U
CIoco0  TepMHUECKOW  00pabOTKH
Marepuaiga B 3aBUCUMOCTH OT €ro
(U3HKO-MEXaHUYECKUX CBOHCTB W
TEXHUYECKHUX yCIOBUI Ha
MU3TOTOBJICHUE U3IEIINS.

3HaeT OCHOBHBIE BUIBI M METOJbl TEPMHUUECKOW 00pabOTKH
KOHCTPYKLIMOHHBIX MaTepHasoB.

YMeer ompenensTb BUA, METOJ U CIOCO0 TEPMUYECKOU
00paboTKM MaTepuajla B 3aBUCHUMOCTH OT €ro (U3UKO-

MEXaHUYECKHX CBOMCTB M TEXHUYECKHX YCIOBHM Ha
U3TOTOBJIEHUE U3CITHSL.
VYmeer pa3zpabaThiBaTh TEXHOJIOTUUYECKUE MapuIpyThl

TEPMUYECKON 00paObOTKH MaTEPUATIOB.
Brnageer HaBbIKaMu Ha3HAYCHUS BHJA M METOJIa TCPMUUYCCKOM
00pabOTKN MaTEpPHAIIOB.

4. Pacnpeoenenue mpyooemKocmu OUCUUNTIUHBL HO MEMAM U 6UOAM 3AHAMUIL

Ne Ne | Ne

Mo- | Hene | Te HaumenoBanune Yacrel

oy- | 1M | MBI TEMBI

ns

Jlex- | Komnok- | Jlabopa- | [Ipax-
Beero | uuu | Buymsl | TopHble | THuec- | CPC
Kre
1 2 3 4 5 6 7 8 9 10
5 cemecTp

ATOMHO-KpPUCTAJIIMYECKOE

1 1 |crpoenne u  cBoiictBa | 10 10
METAJIJIOB U CIJIABOB

1 2 Kpucrannuzanuu 18 18
METaJIJIOB.
Haxunern, npen 51

1 3 | peKpUCTaIUIN3allMOHHBIC 20 20
ITPOLIECCHI.
CrpoeHue Cru1aBoB.

1 4 | lnarpaMMbl COCTOsIHUS, uX | 24 2 2 2 18
aHaIN3.

1 5 Kenezoyrimepoaucreie 20 2 18
CIIaBBI.
Teopus u MpaKTHUKa

2 6 | Tepmuueckoii  obpabotku | 24 2 2 2 18
CTaJIN.




Cramu OOBIKHOBEHHOT'O
KauecTBa W CIEIUAIBHOTO
9 7 | HasHadenns, 14 14
KOHCTPYKIIMOHHBIE,
UHCTPYMEHTAJIbHBIE CTallu
Y CIUIABHI.
Cramu w cmuaBel  C
0COOBIMU CBOMCTBaMH.
3 8 | LiBeTHbIC METaJLIbI u 14 14
criaBel. Hemerannumueckue
MaTepuabl.
Bcero 144 6 4 4 130
5. Coodepircanue 1eKYUOHHO20 Kypca
No Bcero | Ne Tema nexnuu ¥ebHo-
TEMbI | 4acoB | Jiekuuu | Bormpockl, oTpabaTeiBaeMbIC Ha JICKITUU METOIITHECKOT
obecrieyeHne
1 2 3 4 5
Tumbl KPUCTAITMYECKUX CTPYKTYP, HX XapaKTCPUCTHKA.
1 JedekTsl ATOMHO-KPHCTAITHYECKOTO CTPOCHHSI. [1-5]
Kpusasg Oxunra.
TepMonuHaMu4YecKkue  OCHOBBI  CaMOIPOU3BOJIHHOU
IIEpBUYHOM Kpucraumsauuu. Pasmep xpucramuios. He
CaMOIIPOU3BOJIbHAS ~ TEpBUYHAS  KPHUCTAJUIM3AIlHS,
2 OCHOBBI Mo (pULIPOBaHUS, MOIU(PUKATOPBI [1-5]
TYTOIUIaBKHE M TOBEPXHOCTHO aKTHUBHBIC. BTopuuHas
KpUCTAJLTU3AITUS.

MexaHu3M XOJIOMHOW IJIACTUYECKON JeopMaiiui.
[Tnactuueckas nedopmaius B MeTauiax. BriusHue Ha
3 croiictBa.  BosBpar.  Otrmpix.  [lonmronmsarmms. [1-5]
Pekpucramnuzanuss ~ nepBuyHas U BTOpPUYHAs.
JlnarpaMMbl peKpUCTaUIA3ALUN

I'ereporeHHsie CTPYKTYpHI.

XVWMUYECKHE COEIUHEHUS W HUX Pa3HOBUJHOCTH.
TBepaple pacTBopbl. PacTBOpel Ha OCHOBE OIHON U3
KOMIIOHEHT. OrpaHuuYeHHblE ¥  HEOrpPAaHUYEHHBIE
TBEpABIE PpAcTBOpPbHI. TBepable pacTBOPbl Ha OCHOBE
XUMHUYECKHUX COCTUHEHHH.

VYnopsgoueHHble  TBEpAbIE  pacTBOpel.  MeTronbl
MIOCTPOCHUS AMAarpaMM COCTOSIHHS. MeTonbl aHaiiu3a
auarpamMMm  coctosHus  (mpaBwio  ¢a3, IpaBUIIo
KOHIIEHTpalMii) Ha MpHUMepe IuarpamMmbl COCTOSHHUS
JUIs  Ccilydas  HEOTPAaHMYEHHOM  PAacTBOPHUMOCTH
KOMITOHEHT B TBEP/IOM COCTOSTHUH.

AHanu3 quarpamMMm COCTOSIHMSI JIBOWMHBIX CIUIABOB: JUIS
cllydass OTpaHMYEHHOW pPAacCTBOPUMOCTH KOMIIOHEHT B
TBEPAOM  COCTOSHMM;  JJI1  Clydas  IIOJIHOM
HEPACTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUH U
TUISL ciryyast o0pa3oBaHUs YCTOMYMBBIX
ITPOMEXYTOUHBIX COEIMHEHUN.

[1-5]




KomnoHeHTs!I 1 (a3bl B CIulaBax kejes3a ¢ yriiepozoM.
AHanu3 quarpaMmbl COCTOSIHUS HKEJIe30 — LIEMEHTHUT.
JluarpamMmma COCTOSIHMSI CIUIAaBOB JK€JI€30 — TIpadur.
[Tponeccrr rpadutuzamuu. Krnaccupukanus criaBos.
Craimu  u uyrynel. CTpykTypa, CBOWCTBa |
NPUMEHSEMOCTh ~ O€JbIX, OTOGNEHHBIX H  CEpbIX,
MOJM(UIMPOBAHHBIX U BEICOKOIIPOYHBIX YYI'YHOB.

[1-5]

[IpeBpamenuss mnpu  HarpeBe JO  AyCTEHUTHOIO
cocrosinus. [IpeBpalenue aycTeHnTa Npu OXJIaXACHAN
n  nepeoxnaxzacHuu. llepauTHoe — mpeBpalleHHeE.

beitnutHoe MpEeBpAIllCHHE. MapreHcuTtHoe
npespaiienue. [IpeBpaiienus npu oTimycke CTaju.

[IpakTuka TepMOOOPabOTKH. HarpeBarenbHbie
ycTporictBa. OXJaXJawIue cpeipl. 3amura OT
OKUCJICHUS npu TepMooOpaboTKe. Buner

TepMoobOpadboTku cranu. Omkur cranu. Hopmanmsamnus
CTaJIH.

3akanka cranu. Beibop Ttemmeparypel. OxiaxiaeHue.
BHyTpenHue — HampsbkeHUs.  3aKallMBaeMOCThb |
IIPOKaJIMBaeMOCTh cTaqu. CrnocoObl 3aKallku CTaju.
Otnyck CTaJlu. O6paboTka XOJIOZOM.
Tepmomexannveckast 00paboTKa.

[ToBepxHOCTHOE yrHpouHeHHE cTand. [loBepXHOCTHas
3aKaJika. XHUMHUKO-TEpMUYECKAs 00paboTka.
Ilemenranus.  AsortupoBaHue. HuTporemeHTarus.
Jnddy3snonnast Metamn3anus.

[1-5]

Crasin  OOBIKHOBEHHOTO  KayecTBa, MapKUpPOBKa,
Ha3HaueHWe ©  oOysactu  mpuMeHeHus.  Craiu
CMELUAIbHOT0 Ha3HAUYEHUs: Uil JIMCTOBOM U 00BEMHOM
IITAMIIOBKHM; HarapTOBaHHbIE CTajd; AaBTOMATHBIE
cranu. JlerupoBaHHble cTanu. BiusHue Jerupyrommx
JJIEMEHTOB HAa CTPYKTypy M CBOWMCTBa  CTaJIeH.
Knaccugukaius 1 MapkupoBKa cTanei.

KoHcTpyKkuimoHHBIE CTali W MX Pa3HOBUAHOCTH:

LIEMEHTYEMBIE, yllydl1aeMble, IpPYXUHHBIE,
IapUKOIOIIINITHUKOBBIE, BBICOKOIIPOYHBIE,
CTPOMUTEIIbHBIE U apMaTypHBIE. CrpykTtypa,

TepMooOpaboTKa, Ha3HAYCHUE W O0JACTH MPUMEHECHHS
KOHCTPYKIIMOHHBIX CTaJeH.

WuctpymenTanpHble ctamu u criaBbl. Cramu s
PEXYIIUX UHCTPYMEHTOB: YTJIEPOAMCTHIE,
JIETUPOBAHHBIE, OBICTPOpPEKYIIHE.
MeramnokepamMuueckue TBepable craBbl. Ctamu ams
HU3MEPHUTECIIbHBIX MHCTPYMCHTOB. Cranu U1 IITaMIIOB
neGopMHUPOBaHUS B XOJIOJHOM M FOPSTYEM COCTOSHUSIX.

[1-5]

Koppo3suonHocroiikue cranu U cruiaBsl. JKapoynopHsie
CTalM U CIUIaBbl. MarHUTHBIE U HEMAarHUTHBIE CTANU U
crutaBpl.  Cran W CIUIaBbl  MOHMKEHHOTO U
MIOBBILIEHHOTO AIIEKTPOCONPOTUBIICHHUS.
CeepnipoBognuku. CTaiy W CIUIaBBI ¢ OCOOEHHOCTSIMU
MOJAYJSL YIOPYrOCTH W  TEIJIOBOro Kod(uimeHTa
pacipeHusl.

[1-5]




CmuaBel Ha ocHOBe Menu. Jlaryau u Opon3sl. CruiaBbl
Ha OCHOBe amoMuHMs. JluteliHble U AepopMupyembie
crtaBel.  [lpumom w  6ab6utel.  Knaccuduxarus
HEMETAJJINYECKUX MaTEPUAJIOB.

6. Codeprcanue KonnoKeuymos

KomnnokBuymbl mporpaMMoil 1 y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

7. Ilepeuensv npakmuueckux 3auAmuil

TEMBI

Bcero
4acoB

Tema nIpakTUYECKOTO 3aHATHS.
Bompocsl, oTpabatbiBaeMble Ha
MPAKTUYECKOM 3aHSTUU.

Ne
3aHATUU

YyebHo-
METOINYECKOE
oOecrieuenne

1 4

5

Tumel KPUCTAJUIMYECKUX CTPYKTYp, HX
xapaktepucTuka. JlehekTsl  aTOMHO-
KPUCTATMYECKOTO  CcTpoeHUs. Kpupas
OpuHra.

[1-6]

TepmoauHamMuueckue OCHOBBI
CaMOIIPOU3BOILHON MePBUYHOMN
Kpuctaynu3auuu. Pasmep KpucTamios.
He  camompousBonpHas  mepBUYHAs
KpUCTAJTU3AIINS, OCHOBBI
MoauduUIMpoBaHUs, Mo Iu(pUKATOPBI
TYTOIUUIABKHE U MTOBEPXHOCTHO aKTUBHBIE.
Bropuunas kpucrammsanusi.

[1-6]

MexaHu3M  XOJOJHOM  ILIACTUYECKOM
nedopmaruu. [Tnactuyeckas
nedopMmarusi B MeTaiiax. BrausHue Ha
CBOMCTBA. Bo3sspar. OT1apIX.
IHomuronuzanus. Pexpucrannuzanus
nepBUYHAss W BTOpuYHas. J[uarpammbl
PEKPUCTATUTU3 AT

[1-6]

I'eTeporenHsie CTPYKTYpHI.

XUMHYECKHE  COCJMHEHHS M HX
pa3sHOBHIHOCTH. TBepIble  pPacTBOPHI.
PactBOopsl Ha  OCHOBE OAHOM U3
KOMIIOHEHT. OrpaHnYeHHbIC u
HEOrpaHUYEHHBIE TBEPIbIE PACTBOPHI.
TBepasie pacTBOpHI Ha OCHOBE
1 XUMHUYECKHX COEAMHEHUM.

YnopsijioueHHbIE TBEpIbIE PaCTBOPHI.
Mertobt MOCTPOCHHUS JrarpaMmm
COCTOSTHUSI. METONIbI aHaIM3a TuarpaMm
coctossiHusl  (mpaBuio (a3, MPaBUIIO
KOHIIEHTpaLlui) Ha IpUMeEpe JuarpaMMsl
COCTOSIHUSL JUISL CITy4yasi HEOTPaHWYESHHOU
pacTBOPUMOCTH KOMIIOHEHT B TBEPIOM

[1-6]




COCTOSIHUH.

AHanu3 JuarpaMm COCTOSHUS JTIBOMHBIX
CIUTABOB: JUISI Cllydas OTIpPaHHUYCHHON
pPacTBOPUMOCTH KOMIIOHEHT B TBEPIOM
COCTOSIHMM;  JUI1  Ciaydas  IIOJIHOH
HEPaCTBOPUMOCTH KOMIIOHEHT B TBEPAOM
COCTOSIHMM W I cliydas 0Opa3oBaHUs
YCTOWUYHUBBIX MIPOMEXKYTOUHBIX
COCTUHEHUN.

KomnoneHTsl U ¢a3el B crjiaBax jxenesa
C yriepoaoM. AHalu3 JUarpaMMmsbl
COCTOSIHUS JKEJIE30 — LIEMEHTHT.
JlnarpaMma COCTOSIHHMSI CIUIaBOB JKEJI€30
— rpadur. Ilpomeccel rpaduTH3ANUM.
Knaccudpukanmus cruraoB. Cranmu
yyrynbl.  CTpykTypa, cCBOWcTBa |
MIPUMEHSIEMOCTh OeJbIX, OTOENIeHHBIX U
CepBbIX, MOTU(DUIIUPOBAHHBIX u
BBICOKOIIPOYHBIX YYT'YHOB.

[1-6]

[IpeBpamenus pu Harpeese 10
aycTeHUTHOro coctosHus. IIpeBpamienue
ayCTCHUTA npu OXJIAXKACHHUU u

NIEPEOXJIAKACHNH. [lepiutHOE
IpeBpalicHue. beHHUTHOE IpeBpalleHHE.
MapreHcuTtHOE IIPEBpALCHHUE.
[IpeBpamieHus npu OTIYCKE CTaH.

IIpakTuka TEPMOOOPAOOTKH.
HarpearenbHbie YCTPOMCTBA.

Oxnaxjaromue cpeapl. 3ammra  OT
OKHCJICHUsI TIpU TepMooOpadoTke. Buabl
TepmMooOpaboTku cranmu. OTKHUT CTalu.
Hopmaimsanus crany.

3akanka cTanu. BpiOop Temmeparypsl.
Oxnaxnenue. BHyTpeHHHE HanpsKeHUs.
3aKkaaMBaeMOCTb U MPOKAIMBAEMOCTh
ctanu. CriocoOs! 3akanku ctanu. OTmyck
CTaJH. O6paboTtka XOJIOIOM.
Tepmomexannyeckas 06padoTKa.
[loBepXHOCTHOE  YNpOYHEHHE  CTaJIU.
[ToBepxHOocTHast  3akajika.  XHUMHKO-
TepMuueckass oOpaborka. LlemenTarius.
A3oTHpoOBaHUeE. HurpouemenTanusi.
Juddy3nonnas meramnuzanusi.

[1-5]

BnusiHue snerupyromumx 3JI€MEHTOB Ha
CTPYKTYPY 51 CBONCTBA CTajen.
KoHcTpykuimOHHBIE ~ CTamu W HX

Pa3HOBUAHOCTH: LIEMEHTYEMBIE,
yillydlIaeMsble, pYXKUHHBIE,
LIapUKOIIOAINITHUKOBBIE,

BBICOKOIIPOYHBIE,  CTPOUTENbHBIE U
apMaTypHbIE. Crpykrypa,

TepMo0oOpaboTKa, Ha3HAYCHUE W 00JIACTH

[1-5]




MIPUMEHEHUSI KOHCTPYKLIMOHHBIX CTajeH.
NHcTpymeHTanbHbBIE CTAaTd W CIUIABBI.
Cranu uig pexylmux HWHCTPYMEHTOB:
YIJIEPOJUCTHIE, JIETUPOBAHHBIE,
OBICTPOpPEKYIIHE.

Kopp03uOHHOCTOMKHE CTAJIM U CIJIaBBI.
XKapoynopHsle  cTalii W CIUIaBHI.
MarnuTtHele W HEMAarHuTHBIE CTalId U

criaBel. CTajaM M CIUIABBI TIOHM)KEHHOTO [1-5]
u MOBBIIICHHOTO
AJIEKTPOCONIPOTUBIICHUSI.
CBepIpOBOAHUKH.
4
8. Ilepeuens nabopamophuvix pavom
Ne Bcero HanmenoBanmue 1a6opaTopHoii padotbl. 3axanus, Y4ebHo-
TeMbl | YacoB | BOMNPOCHI, 0TPAdGATHIBaeMble HA JTA00PATOPHOM 3aHATHH MeToAnYecKoe
ob0ecrieyeHnme
1 2 4 3
BnusiHue creneHu XonogHoOW AedopManuM Ha CTPYKTYpY M [16,17]
3 CBOICTBa METAJLJIOB.
BriusiHue Temmeparypbl HarpeBa Ha CTPYKTYpYy M CBOKMCTBa
X0JI0JTHOIe(hOPMHIPOBAHHOTO METaJIIa
Mertannorpaduueckuii aHaIU3 METAJUIOB U CILJIABOB. [14,20,21]
4 2 JlmarpamMma COCTOSIHHS JKeJI€30YTIEPOAUCTHIX CIIIIABOB.
VYbTpa3BykoBas 1e(h)eKTOCKOIUS IeTaJICH.
W3yueHre MUKPOCTPYKTYPBI CTaJIH B PABHOBECHOM [7,8]
5 COCTOSTHHH.
V3yueHne CTPYKTYPhl H MEXaHUYECKHUX CBOMCTB YYT'YHOB
W3mepeHue TBep0CTH METAJJIOB U CILUIABOB [9,10,15,18,19,
N3yuenue CTpyKTyphl cTalieil B HEPaBHOBECHOM COCTOSIHUH 22,23]
OTnyck 3aKajaeHHON CTallu.
6 2 OnpezaeneHue NPOKATUBAEMOCTH CTaJIH.
W3ydeHrne MUKPOCTPYKTYPHI CTATBHBIX JETalleH mocie
[IEMCHTAIHH
MapknpoBKa 1 Ha3HAYEHHE CTATIEH
7 W3yueHre MUKPOCTPYKTYPbl HHCTPYMEHTAIBHBIX CTaJICH U [11]
CILUTaBOB
8 N3y4eHne CTpyKTyphl LIBETHBIX CILJIABOB [12,13]
MUKpPOCTPYKTYPHBIN aHAJIA3 TIACTMACC
9. 3adanusa 0na camocmoamenbHoil padbomvl CmyO0eHmos
Ne Bcero Bomnpocsl 1151 caMOCTOATENIBHOTO N3YyYEHUS YyebHO-
TEMBl | YacoB METOIUYECKOe
o0ecrnieueHue
1 2 3 4
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Tunbl  KpUCTANIMYECKUX  CTPYKTYp, HMX  XapaKTepHUCTHUKA.
JledexTbl aToMHO-KpUCTaIUIMYecKoro crpoeHus. Kpuas Onunra.

[1-6]

18

TepMoauHaMHUUECKUE OCHOBBI CAaMOIIPOM3BOJIBHOM IIEPBUYHOU
kpuctaymmsanuu. Pasmep kpucramios. He camonpoun3sBosbHas
NEepBUYHAS  KPUCTAUIM3AIUs, OCHOBBI  MOJIU(HUIIMPOBAHUS,
MOJIUGUKATOPbl TYrOIUIABKME M IOBEPXHOCTHO AKTUBHBIE.
Bropuynas kpucramumsanus.

[1-6]

20

Mexauusm XOJIOTHOHN IUIACTHYECKON nedopmariuu.
[Tnactuueckas pedopmaius B MeTasiax. BiusHue Ha cBoOiCTBA.
Bo3sspar. O1apIx. [Tonuronuzarus. Pexpucrannuzanus

IIEpBUYHAs U BTOpUYHAs. /lnarpaMMsl peKpuCTaUIM3alUN

[1-6]

18

I'ereporeHnsbie CTPYKTYpHI.

XWMHUYECKUE COCOUHEHU W HX pasHOBUAHOCTU. TBepable
pacTBopel. PacTBOpel Ha OCHOBE OJHOM U3 KOMIIOHEHT.
OrpaHu4eHHbIE U HEOTPaHUYEHHBIE TBEPAbIE pacTBOPHLI. TBepabIe
pacTBOpBI HA OCHOBE XUMHUUYECKUX COCAUHEHUH.

YHopsaoueHHble TBEpAble PACTBOPBL. MeToAbpl IOCTPOECHUS
JyarpaMM CcocTosiHuA. Meroapl aHanu3a AuarpaMMm COCTOSHMS
(mpaBmito a3, MpaBUIIO KOHIIEHTPAIMI) Ha TPUMEpPE TUArpaMMBbI
COCTOSHMS I Cily4as HEOrPaHUYCHHOM pacTBOPUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSIHHH.

AHanus auarpaMM COCTOSIHHS JIBOMHBIX CIUIABOB: JUIsl Cllydas
OTPAaHWYEHHOW  pPAaCTBOPMMOCTH  KOMIIOHEHT B  TBEpPAOM
COCTOSIHMM; JUIS CIIy4as IOJHOM HEpaCTBOPUMOCTH KOMIIOHCHT B
TBEPAOM COCTOSIHUM W JUIsL Ciiydas OOpa30BaHMsI yCTOMUYMBBIX
IIPOMEKYTOUYHBIX COCIUHEHMUIA.

[1-6]

18

KommonenTts! u (a3bl B cIijlaBax skeiie3a ¢ yriaepoaoM. AHalu3
yarpamMMbl COCTOSTHUS JKEJIE30 — LIEMEHTHT.

Jlnarpamma COCTOSIHUS CIUIaBOB kene3o — rpadut. [Ipoueccs
rpaputnzanuu. Kraccudukanusa crnmaBoB. CTalu M YyT'yHBI.
CrtpykTypa, CBOWCTBAa M NMPUMEHSIEMOCTh O€JbIX, OTOEIEHHBIX U
CepbIX, MOIM(UIIMPOBAHHBIX M BHICOKOIPOUYHBIX YYT'YHOB.

[1-6]

18

[IpeBpamienuss npu HarpeBe [0 AayCTEHHUTHOI'O COCTOSIHHUSL.
[IpeBpamieHne ayCTeHUTA MPU OXJIAKIACHUHU U MEPEOXIIAKIACHUHN.
[lepnutHOE [IpEBpALLICHUE. beitnuTHOE IIpeBpalLEHUE.
MapreHcutHOoe mnpeBpaiieHue. [IpeBpamieHuss Inpu  OTIyCKe
CTaJIu.

IIpaktuka TtepmooOpaboTku. HarpeBarenbHble —ycTpoiicTBa.
Oxnaxparomue  cpelapl.  3amMra OT  OKHCJIEHUs  IpH
TepMooOpadboTke. Buasl TepmooOpaboTku cramu. OTKHUT CTaNH.
Hopmanuzanus cranm.

3akanka  crand.  Bpibop  temmepatypbl.  OxJaxaeHHe.
BryTpenHue HanpshkeHus. 3aKaauBaeMOCTh U IPOKAIMBAEMOCTh
crami. CrnocoObl 3akanku ctanu. Otmyck cramu. OO6paboTka
xonoaoM. Tepmomexannueckas oopaboTka.

IToBepxHOCTHOE ympouHeHHe cranu. [loBepXHOCTHas 3akajka.
XuMmuko-tepmuyeckas oOpadotka. Llemenranus. A3oTupoBaHue.
Hutpouementanus. Juddy3nonHas MeTayum3anus.
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Cramu OOBIKHOBEHHOTO KadecTBa, MapKUpPOBKA, Ha3HAYCHUE H
obnactu npumeHeHus. CTanu CHEIUAIBHOTO HA3HAYCHUS: IS
JUCTOBOM M OOBEMHOH IITAaMIIOBKH; HAarapTOBaHHBIC CTaH;
aBTOMATHLIC CTaJu. JlernpoBanHbie CTau. Bmusgune
JICTUPYIOLIMX HJIEMEHTOB Ha CTPYKTYPY M CBOMCTBa CTaJICi.
Krnaccudukanus u MapKUpOBKa CTaJICH.

KoHCTpyKIIMOHHBIE CTAIM U MX PAa3HOBUIHOCTU: LIEMEHTYEMBbIE,
yJlydlllaemble, MPYKUHHBIE, IAPUKOMO/IIITUITHUKOBBIE,
BBICOKOTIPOYHBIE, CTPOUTENIbHBIE U apmaTypHbie. CTpyKTypa,
TepMooOpaboOTKa, Ha3HauYeHHWE W  O0JIaCTH  MPUMCHCHHUS
KOHCTPYKIMOHHBIX CTaJICH.

NuctpymenTanbHbie cTanu U crulaBbl. CTamu i pexyLIux
WHCTPYMEHTOB: YTJIEPOIUCTHIE, JIETUPOBAHHBIE,
ObICTpOpeXKymue. MeTauTOKepaMUYeCKUe TBEPIbIC CIUIABHIL.
Cranu nns u3MEpUTENbHBIX HHCTPYMEHTOB. CTanu 1S IITaMIIOB
ne(hOpMUPOBAHMS B XOJIOTHOM U TOPSTYEM COCTOSIHUSIX.

Koppo3uoHHocTolikue cTanu U cruiaBbl. JKapoyrnopHsie cTanu U
CIUIaBbl. MarHUTHBIE 1 HEMAarHUTHBIC CTAJIH U CIuiaBbl. CTany u
CIJIaBbl IOHMYKEHHOT'O U MOBBILIEHHOT'O 3JIEKTPOCOIIPOTUBIICHUSI.
CeepnipoBognuku. CTaiay U CIUIaBbl ¢ OCOOCHHOCTSIMU MOJYJIsS
YIIPYTOCTH U TEIJIOBOT0 KO3 UIIMEHTa pacIIuPEHUsI.

CrnnaBel Ha ocHOBe Menu. Jlatynu u 6pon3sl. CruiaBbl HA OCHOBE
amoMuHus. Jluteitnple u nedopmupyemslie criassl. [Ipunon u
6a06uThl. Kimaccudukaiys HeMeTaJUIMYECKUX MaTepPHaJIoB.

130

10. Pacuemmno-zpaguueckan paboma

Pacuetno-rpadumueckas pabora mporpaMMod W y4eOHBIM IUTAHOM  HE
peyCMOTpeHa.

11. Kypcosas paboma
KypcoBas paboTa nporpamMmoii ¥ y4eOHbIM TUTAHOM HE TTPETyCMOTpPEHA.
12. Kypcoeoit npoekm

KypcoBoii mpoekT mporpammoit u y4eOHbIM TIJIaHOM HE MPEyCMOTPEH.

13. @ono ouenounwvix cpedcme 0Jis1 NPOGEOEHUA NPOMENCYMOYHOU AMmMeCmayuu
ooyuarwuwuxca no oucyuniune (M0o0yio)

CreneHb CPOPMHUPOBAHHOCTH Y CTYJICHTa KOMIICTCHIIMHA, IPEIYCMOTPEHHBIX
y4eOHBIM TIJIAHOM, OLIEHHWBAETCSl MPEToaaBaTesieM Ha BCeX dTamax y4eOHOro mpoiiecca
KaK B pe3yJibTaTe HAOJIIOJACHHUS 3a €ro paboTou B ayAUTOpUsIX (J1a00paTopusx), Tak U MO
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pe3yJbTaTaM BBIMOJHEHUS UHAUBUYATbHBIX 3aaHui. Onucanue KpUTEPUEB U IIKAIIbI
OLICHUBAHUS JaHO B TaOIUIAX.
B mnpormecce ocBoeHust o0pa3oBaTeNbHONW MpPOTrpaMMbl Yy 00ydYarolerocs B XOje

N3y4CHUSA  JHUCHUIIIIMHBI

((MaTepI/IaJIOBeI[CHI/Ie»

npodeccuonanpHas kommnerennus (ITK-2):

JOJIDKHBI

YPpOBHU OCBOCHUSI KOMITETCHIIUA

OBITH

chopmMupoBaHa

WNupexe CriocoOHOCTD BBINOJIHATE MEPOIIPUATHUSA 110 BBIOOPY U 3 HEKTUBHOMY
[1K-2 MCTOJIB30BAHUIO MaTePHAJIOB, 000PYAOBAaHUS, UHCTPYMEHTOB, TEXHOJIOTHYECKON
OCHACTKH, B TOM YHCJIE€ C IPUMEHEHUEM COBPEMEHHBIX HH(POPMALIMOHHBIX PECYPCOB

Crynenu IToxazarenu oueHkn Texnonoruu OTnnuuTenbHbIe CpencrBa n

YPOBHEU pe3yabTaToOB (dbopMupoBaHUs IIPU3HAKU TEXHOJIOTH

OCBOEHUS OLICHKHU

KOMIIETCHIINHU

[Toporossilii 3Haer: Jlekuun, Bocnpoussonur | Ilpaktuueckue wu

(ymoBunets.) . 3aKOHOMEPHOCTU | IIPAKTUYECKUE OCHOBHBIE nabopaTopHble
IIPOLIECCOB 3aHATHS MOHATUS, 3HaeT | paboThI
KPUCTAJUIU3ALUN U METO/BIL, BBIIIOJIHEHBI c
CTPYKTYpOOOpa3zoBaHUs IIPOLEAYPBI, HEOOJIbIIMMHU
METaUIOB M  CIUIABOB, CBOMCTBA, 3aMEYaHUIMU,
OCHOBBI ux OPUBOAUT (BaKThl, | UMEIIUCH
TepMO0OpabOTKH, UACHTUQUIMPYET, | 3aTPYAHEHUS TIPU
CIOCO0BI 3aILUTHI naeT 0030pHOe OTBETE Ha
METAJUIOB OT KOPPO3HH; OIMCaHUE. JIOTIOJIHUTEIIbHBIE
. KJIacCU(UKaIUIO BOIIPOCHI;
U CIOCOOBI TOJyYEHUS He wmenHee 60%
KOMITO3UIIMOHHBIX IIPABUJIBHBIX
MaTepHuaos; OTBETOB pu
. IIPUHIIMIIBI BBITNIOJTHEHUH
BbIOOpA TECTOBBIX
KOHCTPYKIIMOHHBIX 3a/IaHuN;
MaTepuaioB JUTS HE BIIOJTHE
IIPUMEHEHHUS B 3aKOHYCHHBIE
MIPOU3BOJICTBE; BBIBOJIBI B OTBETE
. CTPOEHHUE u Ha BONPOCH Ha
CBOMCTBA METAJIJIOB, 3adeTe
METO/bI nux
HCCIIEA0BAHUS;
. KJIacCU(UKALIUIO

MarepuruajioB, METAIJIIOB U

CIJIaBOB, HUX 00JIaCTH
MIPUMEHEHUS;

*MapKH
KOHCTPYKLIHOHHBIX u
MHCTPYMEHTAJIBHBIX
MaTEepUasoB;

*OCHOBHBIE
TEXHOJOTHYECKHE
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CBOMCTBA
KOHCTPYKIIHMOHHBIX "
MHCTPYMEHTAIIbHBIX
MaTepUasos;

*OCHOBHBIE = BUIBl U
METOJIbI TEPMHUYECKON
00paboTKu
KOHCTPYKIIHOHHBIX
MaTepUasoB.

YmMmeer:

*pacno3HaBaTh u
KJ1accu(UIUpOBaTh
KOHCTPYKLIHOHHbBIE u
CBIPbEBBIC  MAaTEpPUAIIBI
0 BHENIHEMY BHIY,
MIPOUCXOKACHUIO,
CBOMCTBaM;

*OIPENEIATh BH/IBI
KOHCTPYKIIMOHHBIX
MaTepuasos;

*  BBIOMpaThb  MapKy
Matepuaga  yYUThIBas
paboTy neranu B y3Iie.
*OIpEeIeNATh
TEXHOJIOTHYECKHUE
CBOMCTBA MapKHu
MaTepuaiga  3aroTOBKH,
o0ecreynBaroIux
SKOHOMUYHOCTb,
TEXHOJIOTUYHOCTD u
KayecTBO
MIPOEKTUPYEMOHN  JeTalIN
Y 3arOTOBKH.

*BBIOMpATh  MaTepuabl
JUIsl KOHCTPYKLUKA IO UX
Ha3HA4YECHHIO U YCIOBUSAM

IKCILTyaTaIuH;
pa3pabarbIBaTh

IpeAoKeHue, o
M3MEHEHHIO MapKH

MaTepI/Iana y‘-II/ITI)IBaH
paboTy neraiu B Yy3Ie,
ero MECXAaHNYCCKHUC
CBOICTBA,
TEXHOJIOTHYHOCTD,
00ecIeYnBarOIIMX
BI)ICOKYIO HAaACKHOCTh U
JIOJITOBEYHOCTL  JIeTajei
MaIlIlH, WHCTPYMEHTAa H

IPYTUX 1563 (15071
npo¢eCcCuOHATBHON
NEeSTETbHOCTH
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*OMpenesTh BUI, METO]
U CIOCO0 TEPMUYECKOM
00paboTKu Marepuaja B
3aBHUCHMOCTH  OT  €Tr0
(bU3UKO-MEXaHUYECKUX
CBOWCTB M TEXHUYECKUX
YCJIOBUM Ha
W3TOTOBJICHHUE U3/ICTIHS.
*IIPOBOJIUTH
WCCIICTOBAHMS "
UCIBITaHUS MaTepUasoB;
*pa3pabaTbIBaTh
TEXHOJIOTHYECKHE
MapuUIpyThl TEPMUYECKOU
00paboOTKN MaTepHaIOB
Bnageer:
suHpopMaIuein 0
CBOMCTBAax u
MPUMECHCHUH PA3JIMIHBIX
MaTepuasoB

*HABBIKAMH MTPABUIHHOTO
BBIOOpA MaTepuasoB
UCXOIs W3  aHaIM3a
YCIOBUIM  DKCIUTyaTalllH
Y TIPOU3BOJICTBA.

* HaBbIKAMU Ha3HAUCHUS

TepMO0OpabOTKH
MAaIIMHOCTPOUTEIbHBIX
MaTepuaJIos;

*HaBbIKAMH o

onpeneeHu0 U3NKO -
MEXaHUYECKHUX CBOMCTB
MaTepHaloB;

HaBbIKAMU  Ha3HAYCHMS
BUJIA " MeTo/1a
TepMUYECKOH 00paboTKH
MaTEepHAJIOB.

IIponBUHYTHII
(xoporo)

3Haer:

. 3aKOHOMEPHOCTH
MIPOIIECCOB
KPUCTAJTU3AIIN u
CTPYKTYypOOOpa30BaHuUs
METAJUIOB H  CIUIABOB,
OCHOBBI ux
TepMOOOpPabOTKH,
CIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3HH;

. KJIacCU(UKALIUIO
U CIOCOOBI TOJyYCHUS
KOMITO3UITUOHHBIX
MaTepHaloB;

. TPUHITUITBI

BrisBaser
B3aHMOCBSI3H,
KIIaCCU(PUITUPYET,
YIOPSOYHNBAET,
WHTEPIPETUPYET,
TJIAHUPYET,
MIPUMEHSIET
3aKOHEI,
peanu30BbIBACT,
HCIIOJIB3YET.

IIpakTueckue u
nabopaTopHble
paboTbI
BBITTOJTHEHBI c
HEOOIBIIUMU
3aMeYaHUsIMH,
UMEITUCh
HeOoJbIINe
HETOYHOCTU  IIpH
OTBETE Ha
JIOTIOJTHUTEIIbHbIE
BOIIPOCHI;

He MeHee 75%
IPaBUIIBHBIX
OTBETOB npu
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BBIOOpA

KOHCTPYKIIMOHHBIX
MaTepUaioB st
MMPUMCHCHUA B
MIPOM3BOJICTRBE;

. CTpOCHHE u
CBOMCTBa METaJLJIOB,
METOAbIL ux
HCCIICIOBaHMS,

. KJIACCHU(PUKAITUIO

MaTepHaioB, METAIIOB U
CIUIaBOB, HX o0OacTu
MIPUMEHEHUS;

*MapKH
KOHCTPYKLIHOHHBIX u
WHCTPYMEHTATBHBIX
MaTepHasoB;
*OCHOBHBIC
TEXHOJIOTHYCCKHE
CBOMCTBa
KOHCTPYKIIMOHHBIX u
MHCTPYMEHTAIBHBIX
MaTepuasos;
*OCHOBHBIC  BHUIBI H
METOIbI TEPMHUYECKON
o0paboTku
KOHCTPYKIIMOHHBIX
MaTepuasoB.

Ymeer:

*pacno3HaBaTh u
KJIaCCU(UIIUPOBATh
KOHCTPYKLIMOHHBIE u
CBIPBEBBIC  MaTEPHAJIBI
M0 BHEIIHEMY BHIY,
MIPOUCXOKACHUIO,
CBOMCTBaM;
*OTPEEISITh BUJIBI
KOHCTPYKIIMOHHBIX
MaTepHuasos;

*  BBIOMpATH  MapKy
Marepuaia VUUTHIBAs
paboTy neTanu B y3Jie.
*OTPEEISITh
TEXHOJIOTHYECKUE
CBOMCTBA MapKH
MaTepuaga  3aroTOBKH,
o0ecreunBarox
SKOHOMHUYHOCTb,
TEXHOJIOTHYHOCTh u
Ka4eCcTBO
MPOEKTUPYEMOU  JAeTaIun
1 3arOTOBKH.

BBIIIOJTHEHUH
TECTOBBIX
3aJIaHNi;
HMEIOTCS
HEerpyobIe
OIINOKH
HETOYHOCTHU
OTBETE
BOITPOCHI
3a4eTe

W
npu
Ha
Ha
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*BBIOMpATh  MaTepHUabl
JUIsl KOHCTPYKLUHA 10 UX
HA3HAYEHUIO U YCIOBUIM

JKCILTyaTaluu;
pa3pabaThIBaTh

IIpEIIIOKEHHE, o
WU3MEHEHHUIO MapKu

MaTtepuana YUUTHIBAS
paboty getanmu B Y3Ie,
ero MEXaHUYECKHE
CBOICTBA,
TE€XHOJOTUYHOCTb,
00ecIeunBaroIINX
BBICOKYIO HAJC)KHOCTh H
JOJATOBEYHOCTL JeTanei
MallfH, WHCTPYMEHTA H

IPYrux U3aenni
npodeccnoHaTBLHOM
IEeITEIbHOCTH

*ONpeAeNsaTh BU, METOJ
U CIOCOO TEPMUYCCKOU
00paboTKH Marepuaja B
3aBUCUMOCTH  OT  €rO
(bU3MKO-MEXaHUYECKUX
CBOMCTB M TEXHMYECKHUX
YCIIOBHUM Ha
W3TOTOBJICHUE WU3/1EIHS.
*IIPOBOJIUTH
UCCIIEIOBaHUS "
UCTIBITAaHUS MaTEepPHAJIOB;
*pa3pabaTbIBaTh
TE€XHOJIOTHYECKHE
MapuUIpyThl TEPMUYECKOU
00paboTKN MaTepHasIoB
Bnapneer:
suHopmaruen 0
CBOMCTBax u
MIPUMEHEHUN pa3IMYHbIX
MaTepUasoB

*HaBbIKaMH MTPABUILHOTO
BbIOOpA MaTepuaoB
UCXOJ M3  aHaIu3a
YCJIOBUHM  JKCIUTyaTaluu
Y TIPOM3BOJICTBA.

Bricokuit
(oTIHMYHO)

3Haer:

. 3aKOHOMEPHOCTH
MIPOIIECCOB
KpUCTAIITN3auU u
CTPYKTYypOOOpa30BaHUS
METaJJIOB U  CIUJIaBOB,
OCHOBBI ux

AHanuzupyer,
JMarHOCTHPYET,
OLICHUBAET,
IIPOTHO3UPYET,

KOHCTPYHMPYET.

IIpakTueckue u

nabopaTopHble
paboTbI
BBIIIOJIHEHBI ~ 0€3
3aMEUaHUi,
CTYJIEHT CBOOOIHO
OTBEYaeT Ha
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TepMOOOpPabOTKH,

CIIOCOOBI 3aIUTHI
METAJUIOB OT KOPPO3UH;

. KJIACCHU(PUKAIUIO
U CIIOCOOBI TOJTyYCHHUSI
KOMITO3UITHOHHBIX
MaTepHaloB;

. HPUHIUITBI
BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepHUaJIoB IOE
IPUMCHCHHUSI B
MIPOU3BOJICTBE;

. CTpOCHHE u
CBOWCTBA METAJLIOB,
METO/IbI ux
UCCIIC/IOBAHHS,

. KJIaccu(UKAITUIO

MaTepUajoB, METAJUIOB U
CIUIaBOB, HUX 00JIaCTH
IIPUMEHEHUS;

*MapKH
KOHCTPYKLIHOHHBIX u
MHCTPYMEHTAJIBHBIX
MaTepuasos;
*OCHOBHBIE
TEXHOJIOTHYECKHE
CBOMCTBA
KOHCTPYKLIMOHHBIX u
MHCTPYMEHTAJIBHBIX
MaTepuasos;
*OCHOBHBIE  BUIBl U
METOABl  TEPMHYECKOU
o0paboTku
KOHCTPYKLIMOHHBIX
MaTEpHAJIOB.

YmMmeer:

*pacro3HaBaTh u
KJIacCU(UIIUPOBAThH
KOHCTPYKLIMOHHbBIE u
CBIDbEBBIE  MaTepUabl
[0 BHEUIHEMY BHIY,
MIPOUCXOXKACHHUIO,
CBOICTBaM;
*OIpEeNENATh BU/IBI
KOHCTPYKLIHOHHBIX
MaTepuasos;

*  BbIOMpaTb  Mapky
MaTepuaga  y4UThIBAS
paboTy neTanu B y3Jie.
*OIPEENIATD
TEXHOJIOTMYECKHE

JIOTIOTHHUTEIIFHEIC
BOIIPOCHI;

He wmeHee 90%
HpaBI/IJIBHBIX
OTBETOB npu
BBIITOJITHCHUHN
TECTOBBIX
3aJIaHUiL;
CTYACHT yMeer
ONepUpOBaAThH
CHeHAIIbHBIMU
TEPMHUHAMU,
HCIIOJIb3yET B
OTBETE
JIOTIOTHHUTEIILHBIN
MaTtepua,
WUTFOCTPUPYET
TEOPETUUECKHIE
IIOJIOXKCHUA
MPaKTUYECKUMU
HnpuMepaMu

Npyd OTBETE Ha
BOIPOCHI Ha
3ayeTe
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CBOICTBA MapKu
Marepuaiga  3aroTOBKH,
00eCIeYnBaroIINX
SKOHOMUYHOCTb,
TEXHOJIOTUYHOCTD u
KauecTBO
MIPOEKTUPYEMOH  JeTaIIN
Y 3arOTOBKHU.

*BBIOMpPATh  MaTepuabl
JUIsl KOHCTPYKLUH 10 UX
Ha3HA4YECHHIO U YCIOBUSAM

JKCILTyaTaluu;
pa3pabaThiBaTh

IIpeIJI0KEHHE, o
WU3MEHEHHUIO MapKu

MaTepI/Ia.Ha yT-II/ITI)IBaSI
paboTty neranu B y3Ie,
€ro MCXAaHNYCCKHUC
CBOMCTBA,
TEXHOJIOTUYHOCTb,
00€eCIIeYnBAIOIINX
BBICOKYIO HAJ€KHOCTh U
JIONTOBEYHOCTEL JeTajicit
MallliH, UHCTPYMEHTa U

JIPYTrUx U3aenni
npodeccnoHanbHOM
JIEATEILHOCTH

*OIIPENENATh BUJ, METOJ
U CIOCO0 TEepPMHUYECKOM
00paboTKK MaTepualia B
3aBUCUMOCTH  OT  €ro
(bU3NKO-MEXaHNYECKUX
CBOWCTB M TEXHUYECKUX
YCIIOBHUM Ha
W3TOTOBJICHUE WU3/1ETHS.
*IIPOBOJIUTH
UCCIIEIOBaHUS "
UCIBITaHUsl MaTEPUAJIOB;
*pa3pabaTbIBaTh
TEXHOJIOTHYECKHE
MapuIpyThl TEPMUYECKOMN
00paboTKN MaTepHajIoB
Bnageer:
suHpopmarueit 0
CBOMCTBAax u
MIPUMEHEHUH Pa3JINYHBIX
MaTepuajoB

*HABBIKAMM NTPABUIIBHOTO
BBIOOpA MaTepuaioB
UCXOO M3  aHaIW3a
YCJIOBUM  AKCIUTyaTaluu
Y IPOM3BOJICTBA.
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[IpakTudeckue u 1abopaTopHbie PAOOTHI CUMTAIOTCS YCIENTHO BBIMOJHEHHBIMU B
cily4yae TpeoCTaBIeHUs B KOHIIE 3aHSTHH, OTBEICHHBIX Ha BBITIOJIHEHUE ATON pabOThI,
OT4YeTa, BKIIOYAIOIIETO TEeMY, XOJ PaOdOThl, COOTBETCTBYIOIIME PHUCYHKH W TOIIUCU
(Tpu HaTU4¥K), ¥ OTBETE HA BOMPOCHI (3ammTe) 1Mo Teme padoTsl. Illkana oneHuBanus —
«3a4YTCHO» / «HE 3aUTEHO». «3auTEeHO» 3a MPAKTHUYECKYI0 M JI00apaTOpHYI0 padoTy
CTAaBUTCSl B Cllydae, €CIM OHA MOJHOCThIO M MPABWIBHO BBHIMIOJIHEHA, U TPU STOM
oOyyaromumMcsi MOKa3aHO CBOOOJHOE BIIQJICHHE MaTepuajioM Mo aucuuiuiiae. «He
3a4T€HO» CTaBUTCS B Cllydae, €CIM TNpakThuueckas uiau JiabopaTopHas paboTa
BBINIOJTHEHA HEBEPHO W/WJIM HE TMOJHOCTHIO, TO OHA BO3BpAIllA€TCsA CTYACHTY Ha
n0paboTKYy, a 3aTeéM BHOBb CHAETCS HA MPOBEPKY IMPEIOaBaTEIo.

CamocTosiTenpbHass paboTa CUMTACTCA YCICIIHO BBIMOJHEHHOW B CiIydae
MPEIOCTABJICHUS OTUETa MO KAXKJIOM TeMe. 3aiaHue JJIsl OTYETa COOTBETCTBYET IMYHKTY
9 paboueii nporpammsel. OleHUBAaHHWE OTYETOB MPOBOIUTCS IO MPHUHIIUITY «3a4TCHOY /
«HE 3a4TeHO». «3auyTeHO» BBICTABISICTCA B Cllydae, €ClId OT4yeT O(QOpMIICH B
COOTBETCTBHUH C KPUTEPHUSIMHU:

- MPaBWIBHOCTH O(OpMIICHHS oOT4yeTa (TUTYyJbHAas CTpaHUWIA, OTJaBJIEHHUE U
ohopMIICHHE UCTOYHUKOB);

- YPOBEHb PACKPBITUSI TEMBI OTUETa / MPOPAOOTAHHOCTH TEMBI,

- CTPYKTYPUPOBAHHOCTh MaTepHaa;

- KOJIMYECTBO UCIOJIb30BAHHBIX JTUTEPATYPHBIX UCTOYHUKOB.

B cnyuae ecnu kakoi-1mu00 U3 KpUTEPUEB HE BBHIMOJHEH, OTYET BO3BPAIIACTCS Ha
TOpa0boTKY.

B konIie cemectpa oOydaromuiics MUChbMEHHO OTBEYACT HA TECTOBBIC 3aJaHUS,
coepKallyde BOIMPOCH MO HU3ydeHHOMY MaTepuany. OIeHMBaHUE TECTOBBIX 3aJaHHUI
MPOBOAUTCS TIO TPHUHIIMITY «3a4TeHO» / «HE 3auTeHO». B KadecTBe KpUTEpPHEB
OIICHUBAHUS MCITOIB3YETCS KOJMYECTBO MPAaBUIBHBIX OTBETOB. IIpu oTBeTe Ooiiee ueM,
Ha 60 % BOMNPOCOB BBICTABIACTCA «3aYTEHO», B CJIydya€ MEHBIIEro KOJUYECTBA
MPAaBUJILHBIX OTBETOB CTABUTCS «HE 3aUTCHO.

K sx3aMeny o nucnurinHe o0yqaroniuecs J0MyCKarTCs TIPH:

— TPEAOCTABJICHUU U 3allIUTE OTYETOB [0 BCEM MPAKTUUCCKUM 3aHSATUSIM;
— YCHENTHOM HaIlMCAaHUU TECTOBBIX 3aJIaHUM.

[Ipouenypa oLeHUMBaHHUS 3HAaHWM, YMEHUM W HABBIKOB MPOBOAUTCS B
COOTBETCTBMM C METOJUYECKMMH MaTephajlaMd U 3aKJII04aeTcs B IPOBEJICHUU
MMUCHbMEHHOM SK3aMEHAIIMOHHON pa0OThl, TOCIIC BBHIMOJHCHHUS JOMAIIHUX 3aJaHuM,
BBIMIOJTHSAEMBIX CTYJAEHTOM KaK CaMOCTOSITENIbHO, TaK M T0J PYKOBOJCTBOM
MpernojiaBaresisi, B 3afaHHble CpOKH. CHCTEMAaTHYECKH IMPOBOJMUTCS MEKCECCHUOHHAs
MPOBEPKU 3HAHWUW, YMEHHM, HABBIKOB CTYJACHTA, CIIOCOOHOCTH CTYJEHTa NMPUMEHSTH
MOJYyYEHHBIE paHee 3HaHWS JJIsl NpOBEACHWs aHanu3a. [lpu oOlLeHke 3HaHWi
HEOOXOJMMO YYUTHIBATh BPEMsI U KA4ECTBO BBIMOJHEHHUS 3a4€THOIO 3aJaHus, a TaKKe
KyJIbTypy odopmiieHust paboThl. JIJisl OLIEHKH MPOMEKYTOYHOTO U UTOTOBOTO YpOBHEH
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Cl)OpMHpOBaHI/Iﬂ KOMHGTGHHI/Iﬁ MMPOBOJATCA 3a4CT U 3K3aMCH, Ha KOTOPLIX MMPCJIaracTcs
AaTb OTBCT KAK Hd TCOPCTUYICCKUC BOIIPOCHI, TaK U PCIONUTD IIPAKTHUYCCKYIO 3a1a4y.
OHCHKa BBICTAaBJIICTCA 110 quLIp€X6aHBHOﬁ ImIKaJIc COOTBGTCTBYIOHIGI\(JI OICHKaM

«OTIHUYIHO», «XOopomo»,

«YOOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIILHO» u

OCYHMCCTBICTCA IIYTCM dHAJIN3a IIPCACTABJIICHHOTIO MATCpHalla B OTBCTAX Ha
IMPAKTUYCCKUC KOHTPOJIBHBIC 3adaHU:. HpI/I 9TOM PYKOBOACTBYIOTCA CJICAYIOIINMU

KPUTEPUSIMHU:

Orenka

Kputepun onieHuBaHus pe3yabTaToB 00ydeHUs

OTJIINYHO

OOHapyXUBIIMKA BCECTOPOHHEE M TJIyOOKOE 3HAHHE Y4eOHOTO
Marepuana,  IOPEAyCMOTPEHHOIO  IMPOrPaMMOi,  YCBOUBIIMHI
OCHOBHYIO  JIUTEpaTypy ¥ 3HAaKOMBIH C  JONOJHHUTEIHHON
mutepatypoid. [IpakTudeckue u 1abopaTopHbie pabOTHI BHITTOTHEHBI
0e3 omMOOK, CTYJCHT, C HMCUEPIIBIBAIONICH IMOJHOTON OTBEYAET Ha
Bonpocel.  IIpakThdeckue W J1abopaTOpHBICE MPABHIBHO H
Ka4yeCTBEHHO 0()OPMIICHBI.

Xopomo

OOHapyXuBIIUI 3HaHWE y4eOHOro Marepualia, IpelyCMOTPEHHOIO
OporpaMMoil M YCBOMBIIMII ~ OCHOBHYIO  JuTeparypy. B
MpPaKTUYECKMX U JAbOpaTopHbIX  paboTax  MOryT  OBITh
HE3HAUUTEJIbHbIE OIIMOKH, UCIPABJICHHBIE CTYACHTOM 0€3 IOMOLIU
IpernojaBaTelii, Ha HEKOTOPbIE BONPOCHI CTYAEHT HE JaeT
YCUEPIIBIBAIOIIIETO OTBETA.

Y 10BIIETBOPUTEILHO

OOHapyXMBIIMI 3HAHUS  OCHOBHOTO Yy4eOHOro marepuaia B
o0beMe, HeoOXOIUMOM Ul AajbHeWieid y4deObl W MpeacTosIeH
paboTel O mpodeccur, 3HAKOMBIX C OCHOBHOW JIMTEPATYpO.
IIpakTuyeckue u J1abopaTopHble PabOTHl UMEIOT OMIMOKH, OAHAKO
CTYACHT HUX BBIIIOJHACT U UCIIPABJIACT ITOCIIC HABOJAAIINX BOIIPOCOB.
Ha HekoTOpbIe BOIIPOCHI 1aeT OMNUOOYHbBIE OTBETHI.

HeynosnersopurensHo

OOnapyxuBmuii 1poOenbl B 3HAHUSAX OCHOBHOTO Y4eOHOTO
MaTepuaia U He MOXKET MPOAODKUTh OOydeHHE U MPHUCTYNUTh K
npodeccroHanbHOI JeSITeNIbHOCTH 1o OKOHYaHUU
00pa30BaTEeNbHOIO YUpeKJIeHHUs Oe3 TOMOJIHUTEIbHBIX 3HAHUU IO
paccMaTpuBaeMoil JUCHUIUIMHE M CTaBUTCS B OJHOM M3 JIBYX
CIIy4aeB:

1) TIlpakTuveckue u JlabOpaTOpHbIE HE BBINOJIHEHBI, TOCIE
HaBOJSIIMX BOINPOCOB IMPEMOJABATENs CTYIEHT HE BBISABISIET
OIIMOKHU B 3a4YETHOM 3aJaHUH.

2) IIpakTudeckue u 1abOpaTOpPHBIC PAOOTHI BHITIOIHEHBI IPABHIIBHO,
HO CTY/ICHT HE JIaeT M0 Hell OObSICHEHHUSI.

Bonpocwt 01 3auema

3a4eT He MPEeAYCMOTPEH YUCOHBIM TLIAHOM.

Hepetteub 60NPOCOB K IK3AMEH)

1. N300pa3ute nuarpaMMy COCTOSIHMSI JBOMHBIX CIUIABOB JJISl CiIydasl IOJHOM pacTBOPHUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSIHUHM, HaHecUuTe o0yacTH (a30BOW OAHOPOAHOCTH, MOCTPOHTE KPHUBYIO
KpUCTAJIIIM3allMU C IPUMEHEHHEM IpaBuiia (a3, onpeennTe XuMUYeckuil coctaB ¢a3 B AByx(ha3HOU
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obnacTu, onpeaenute oovemsl (a3 B 1ByX(ha3HO# 00nacTy, JaiTe XapaKTepUCTHKY CIUIaBa B TBEPIIOM
COCTOSIHUH.

2.  V3oOpasure nuarpaMMy COCTOSIHHS JIBOMHBIX CIUIABOB JJISI CIydas NOJHOW HEPacTBOPUMOCTH
KOMIIOHEHT B TBEPJOM COCTOSIHMM, HaHeCHTe o00yacTu (a30BOH OJHOPOJHOCTH, [UIS JIO
HBTEKTHUYECKOTO CIUIaBa MOCTPOHTE KPHUBYIO KpPUCTAUIM3AallMM C TPUMEHEHHWEM TmpaBuia ¢as,
ompeenuTe XUMHUIECKUi cocTaB a3 B AByX(a3zHoi 06sacTu, onpeneauTe o0beMbl Ga3 B 1ByxX(ha3HOM
o0JacTH, JaiTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSHUH.

3. HM3oOpasure pamarpamMMy COCTOSIHMS JIBOMHBIX CIUTABOB JUIsi  CIIy4as OTPaHUYCHHOM
pPacTBOPUMOCTH KOMITOHEHT B TBEPJIOM COCTOSIHUU, HaHEeCUTe 001acTu (a3zoBoil OAHOPOIHOCTH, IS 32
IBTEKTHUYECKOTO CIUIaBa IMOCTPONTE KPHBYI KPHUCTAUIM3AIMM C TPUMEHEHHUEM TmpaBuia ¢as,
OIpeIeNINTE XUMHUECKUI1 cocTaB (a3 B [Byxda3Hoii obaactu, onpeaenure o0beMsl Ga3 B 1ByX(ha3HOi
00JIacTH, JaliTe XapaKTePUCTUKY CIUIaBa B TBEPJAOM COCTOSHHH.

4.  H3o00pa3ure auarpaMmy COCTOSIHHSI JBOWHBIX CIUIABOB JUISL CIIydas OOpa3oBaHHS YCTOMYMBBIX
MIPOMEKYTOUHBIX COCAMHEHUH, HaHecuTe 001acTh (Ha30BON OJTHOPOTHOCTH, JUIS CILIaBa COJIECPIKAIIIETO
YCTOMYMBOE MPOMEKYTOUYHOE COEAMHEHHE MOCTPOHTE KPHBYIO KPHCTALIM3AIMH C MPUMEHEHUEM
npaBmia (a3, onpeaenuTe XUMHUECKUd cocTaB (a3 B 1Byx(das3Hoi obiacTu, onpeaenute o0bemMsbl ¢a3
B AByX(pa3HO# 00s1acTH, JaliTe XapaKTEPUCTHKY CIUIaBa B TBEPIOM COCTOSIHHH

5. U3obpasutre nuarpammy coctosiHusi cmiiaBoB Fe — Fe3C, Hanecute oOmactu (aszoBoit
OJTHOPOJHOCTH, JUIS TUTIOBBIX CIUTABOB MOCTPOMTE KPUBYIO KPUCTAILIH3AIMA C IPUMEHEHHEM TPaBUIIa
da3, onpenenuTe XUMUYECKU cocTaB (a3 B AByXx(a3HOH 00JACTH NpPU Pa3IUYHBIX TEMIEpaTypax,
OIIpEJICNIUTE TIPH 3TOM 00BEMHI (ha3, JalTe XapaKTEPUCTUKY CIUIaBa B TBEPAOM COCTOSHHH.

6. U3oOpasute amarpamMmy COCTOSIHUS CIUIaBOB >keje30 — rpadur, Hanecute obnactu (azoBoit
OJTHOPOJHOCTH, JUIS TUTIOBBIX CIUIABOB MOCTPOITE KPUBYIO KPUCTAILIH3AIMY C IPUMEHEHHEM ITPaBUIa
¢a3, onpenenuTe XUMUYECKU coctaB (a3 B AByXx(a3HOH 00JIACTH MpPU Pa3IUYHBIX TEMIEpaTypax,
OIIpEJICNIUTE TIPH 3TOM 00BEMBI (pa3, galTe XapaKTEpPUCTUKY CIUIaBa B TBEPAOM COCTOSHHH.

7. [TpyxuHBl U3roTOBIAIOTCS M3 cTanu 651°. Ha3HaubTe pexuMbl TEpMOOOPAOOTKH M OMUILIUTE
(hazoBbIe NMPEBPALLEHUS U CTPYKTYPY CTAJIH.
8. 3yOuatble Kosieca U3roToBIAI0TCS U3 cTanu 40I'P 1 1OKHBI UIMETh BBICOKYIO TOBEPXHOCTHYIO

TBEPAOCTH MPH BA3KOW cepalieBuHe. HazHaubTe pesKuMBbl YIPOUHSIONIEH TepMOOOPaOOTKH U OMUIINTE
(ba3oBbIe MPEBPAIIECHUS U CTPYKTYPY CTAIH.

9. Banel penykropa uzrorosisitorcss u3 craiu 40X U OJDKHBI MMETh HAWJIydlllee COYETaHHE
IIPOYHOCTU U BsI3KOCTU. Ha3HaubTe peskuMbl TEPMOOOPAOOTKH M onuIIuTe (ha30Bble MPEBPALICHUS U
CTPYKTYpPY CTaH.

10.  3Be30ouKkM LEMHOH mepenauyd HM3TOTOBISIOTCS W3 CTanud 45 W JOJDKHBI MMETh BBICOKYIO
IIOBEPXHOCTHYKO TBEPAOCTb TIPH BA3KOM cepaueBuHe. Ha3zHaubTe pEXHUMBI  YIPOUHSAIOLICH
TEPMOOOPaOOTKHU M oNMUIINTE (ha30BbIE MPEBPALLEHUS U CTPYKTYpY CTallu.

11. W3MepuTenbHblii MHCTpyMEHT — TmpoOka wusroroBieHa wu3 cranu 15XH. Hasnaubte
TEPMOOOPAOOTKY, OMUIINTE PEXKUMBI, (Pa30BbIE MPEBPAILIECHUS U CTPYKTYPY CTAJIH.

12. 3y6uiio u3roronieHo u3 ctanu Y7A. Ha3naubTe TepM0oOOpaOOTKY, OMUIINTE MPEBPAIICHUS U
CTPYKTYpY CTaJH.

13. ®pe3a nzroropneHa u3 crainu P18. HaznaubTe TepM0o0OpabOTKy, OMUIINUTE PEXKUMBI, (pa30BbIe
IIPEBPALIEHNS U CTPYKTYPY CTaIU

14. Cgepna m3rotoBisitoress u3 cranu POMS. HasnaubTe peskumbl T€pMOOOPAOOTKH U OMHIIHTE
(a3oBbIE MPEBPAIICHUS U CTPYKTYPY CTAIH.

15. Hamaiika TokapHoro pesma w3roroBieHa u3 cmaBa BK8. Onummmre TexHOIOTHIO
U3TOTOBJIEHUS, CTPYKTYPY U CBOHCTBA

16. Tena kadeHHWs NOAMIMIMHUKOB H3roToBisitorcss w3 cranu IX10. Ha3znaubTe pexkuMbl
YIPOYHSIIOIIEH TepMOOOPaOOTKH U ONUIIUTE (Da30BbIE MPEBPALICHUS U CTPYKTYPY CTaJH.

17. MetomoM TIIyOOKOM MITAMIOBKH 32 HECKOJIBKO TEPEX0JI0B M3TOTABIMBAIOT JACTAA U3 CTAIH
10nc. OnumuTe TepMOOOPaObOTKY U CTPYKTYpHBIE U3MEHEHHUS IPOUCXOSAIINE TIPH STOM.

18. Hamuneauku wm3rotaBnuBaroTcs u3 cranu Y 10. Ha3znaubre TepMOOOpabOTKy, ONHUIINTE €€

PEeXUMBI, (a30BO-CTPYKTYpPHBIC MPEBPALICHUS U KOHEUHYIO CTPYKTYPY CTaJIn
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19. ['mnp3a nuAMHApPa BHYTPEHHETO cropaHus usrorasinuBaeTrcs u3 ctanu 38XMIOA u nomxhHa
o0yafjaTh BBICOKOI MOBEPXHOCTHOM TBEPAOCTbIO M M3HOCOCTOMKOCTHbIO. HazHaubTe yNpOYHSIONLYIO
TEPMOOOPaOOTKY, OMHIIUTE PEXKUMBI, (Da30BbIe M CTPYKTYpHBIC MPEBpAIIECHUS U CTPYKTYPY CTald B
YIIPOYHEHHOM COCTOSIHHH.

20.  3yOuarple Kkojeca Wu3roToBistoTcss u3 cranmu 12XH3A ®  JOWKHBI UMETh BBICOKYIO
IIOBEPXHOCTHYIO TBEPAOCTb IpH Bi3KOM cepaueBuHe. HaszHaubTe peXuUMBl  yIPOUHSIOIIEH
TEPMOOOPAOOTKHY M OMUIIHUTE (PAa30BBIC MPEBPALLICHUS U CTPYKTYPY CTaJH.

21.  Banbl penyKTopa M3rOTOBJSIOTCS M3 CTaIW 45 M JOJDKHBI MMETh HaujIydlllee COYETaHUe
MPOYHOCTH M IUIACTMYHOCTH. HazHaubTe pPEXUMBI YIPOUHSAIOUIEH TEpMOOOPaOOTKH W OIHUIINTE
(ba3oBbIe MPEBPAILIECHUSA U CTPYKTYPY CTaJIH

22.  VYxaxure Ha3zHaueHHEe M O0JacTH INMPUMEHEHHs HIKE MEePEUMCIICHHBIX CTaleld W CIUIABOB:
Cr.6cn, 12X2H4A, 40XTI'®, Ac20XI'HM, 65T'A, HIX 20CT, V7, P9, 9XC, Cr.2cm, 15X, 40X, A30,
60C2, , Y13, P6MS, X, Ct.3nc, 15X, 451", AC14, 50XTA, IX 10, Y8A, PO®S5, 9X, Ct.3km, 18XT,
40T, A35, 70, IOX 4, Y13A, P6M3, Cr.1nc, 20XH, 40, All, 55C2, IX 15CT, V8, P9, Cr.1kn,
12XH2, 50, A20, 65, IX 15, Y10, P12, Ct.0, 20XH, 40, A12, 50I', Y7A, P18, XBI', Cr.6rmc,
14X2H3MA, 50XH, AC30XM, 60C2X®DA, V11, 11X, Cr.5T'mc, 15X2M, 30XM, AC38XI'M,
60C2XA, Y7A, P9K10.

TecToBBIE 3aJaHUS 110 JUCIHHUILINHE

1. OcHOBBI TeOpHH CIJIABOB
1.1. KOJIMYECTBO ATOMOB, ITPUXOJIAILMXCS HA OJJHYDJIEMEHTAPHYIO STYENKY B OLK
PEHIETKE
1)2;2)4;3)2;4)4
1.2. KOJIMYECTBO ATOMOB, ITPUXOJAIIMXCS HA OJIHYJIEMEHTAPHYIO SYEHKY B I'TTY
PEHIETKE
1)2;2)4;1)2;2)4
1.3. KOJIMYECTBO ATOMOB, ITPUXOJAILINXCS HA OJIHYJIEMEHTAPHVYIO SIYEVKY B I'LIK
PEHIETKE
1)2;2)4,3)6;4)8
1.4. CIIOCOBHOCTbH METAJIJTA OBPA30BBIBATH PA3HBIE TUIIbI KPUCTAJUIMYECKUX
PEHIETOK
1) anusoTpornust; 2) Teketypa; 3) noauMopdusm; 4) H30TPOITHOCTH
1.5. HEPABHOMEPHOCTb CBOVICTB KPUCTAJIJIA B PA3JIMYHBIX KPUCTAJIJIOTPAGUYECKNX
HATIPABJIEHUAX HA3BIBAIOT
1) nukBanwmeii; 2) anu3orpormei; 3) TeKkcTypoii; 4) monmmmMophruzMomM
1.6. ITIOTHOCTD JUCJIOKALMIA B U3/IEJIMU, U3TOTOBJIEHHOM XOJIOJHOM IITAMITOBKOM
1) 104 cm?; 2) 106 ecm?; 3) 1012 em?; 4) 102 em™
1.7. AE®EKT KPUCTAJUIMYECKON PELIETKH, IPEJCTABJISIIOIINI COBOY KPAI JIMIITHEN
[TOJIVIUIOCKOCTHU
1) Bakaucus; 2) nucinokanus, 3) rpanuiia 0joka; 4) rpaHuIia 3epHa

2. Kene3oyraepoancroie CIIABbI
2.1. ®PA30BBII COCTAB CITIJIABA, COJEPXAIIETO 0,8 % C 110 MACCE, ITP1
TEMIIEPATYPE 900 °C
1) aycTeHHUT; 2) ayCTEHUT U LEMEHTUT; 3) peppuT u ueMeHTuT; 4) Gpepput
2.2. ®DA30BBII COCTAB CITIJIABA, COJEPXAIIETO 3 % C, [TPU TEMITIEPATYPE 900 °C
1) aycTeHuUT; 2) ayCTEHUT U UEMEHTUT; 3) aenedyput; 4) epput
2.3. COAEPXXAHUE YTJIEPOJIA (ITO MACCE B ITPOLIEHTAX) B CIIJIABE
SBTEKTOMAHOI'O COCTABA
1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67
2.4. CTAJIb, UMEIOILIASI CTPYKTYPY IEPJINT U IEMEHTUT (BTOPUYHLIN)
1) Y8A; 2) crans 08kmr; 3) V10;4) V7
2.5. CTAJIb, UMEIOIIIA A1 MAKCUMAJIBHOE OTHOCHUTEJIBHOE CY>XEHUE
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1) crans 10; 2) crane 45; 3) V10A; 4) V8

2.6. CTAJIb, COIEPXAIIIAS B PABHOBECHOM CTPYKTYPE MAKCHUMAJILHOE
KOJIMYECTBO HEMEHTUTA

1) crans 10; 2) Y10A; 3) V8; 4) Y7A

2.7.4YI'VH, B KOTOPOM BECbH VI'JIEPO/I HAXOIUTCA B CBOOJHOM COCTOAHNHA 1N
I'PAOUTHBIE BKIIFOYEHN A UMEIOT INIACTUHYATYIO ®OPMY

1) ceprlii mepnuTHBIN; 2) cepblil peppuTHBIN; 3) KOBKHI YyTr'yH; 4) BEICOKOIPOUHBIN

3. TepmMuueckasi 1 XMMHKO-TepMHU4ecKkasi 00padoTka
3.1. IPEBPAILIEHUE, [TPOUCXOJAIIEE ITPU HATPEBE JJORBTEKTONJHOU CTAJIN B
NHTEPBAJIE TEMIIEPATYP ACI — AC3
1) mepnuTO-ayCTEHUTHOE; 2) GEepPPUTO-ayCTCHUTHOE; 3) IEMEHTUTO-ayCTEHUTHOE; 4) MIEPJIIMTHOE
3.2. AYCTEHU3ALIUS ITPOUJIET BBICTPEE (ITPY ITIPOUMX PABHBIX YCJIOBUSX) B
CTAJIM C COAEPXXAHUMEM VYIJIEPOJIA
1) 0,1 %; 2) 0,4 %; 3) 0,8 %; 4) 0,02 %
3.3. CTAJIb, UMEIOIIIA A BOJIbIIVIO ITPOKAJINMBAEMOCTD
1) 40X; 2) 40; 3) 45;4) V7
3.4. KAKAS CTAJIb YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILIMHAM?
1) crans 45; 2) V8; 3) C15; 4) crans 10
3.5. KAKAS CTAJIb BYJIET UMETbD BOJIBIIIYIO TBEPAOCTD ITOCJIE 3AKAJIKN?
1) C10; 2) Crans 60; 3) ¥9; 4) ctans 30
3.6. TEMIIEPATYPA HAI'PEBA CTAJIN V7 I10/] 3AKAJIKY
1) Acl +(30-50°C); 2) Ac2+ (30 —50°C); 3) Ac3 + (30— 50 °C); 4) 900°C
3.7. CTPYKTYPA TIOCJIE ITIPABUJIBHOM 3AKAJIKH CTAJIU 35
1) MmapTeHCUT; 2) MapTEHCUT, AYCTEHUT OCTATOYHBIN; 3) MApTEHCUT, ayCTEHUT OCTATOYHBIM, IEMEHTUT
BTOPUYHBIN; 4) MapTeHCHUT, GpeppuT

4. JlerupoBaHHbIe cTaJH U clJIaBbl. LIBeTHBIE MeTAJLIBI M CIJIABBI HA HX OCHOBE
4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJAEP2)KAHUE
JIETUPYIOUINX 3JIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEAHEJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COJJEP’ KAHUE
JIETUPYIOUINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETMPOBAHHBLIE CTAJIN UMEIOT CYMMAPHOE COIEP2)KAHUE
JIETUPYIOUINX 3JIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6osee 10 %; 4) 2,5 %
4.4, XUMWYECKU DJIEMEHT, IIPUMEHSIEMBIN )15 JIETUPOBAHU S
KOPPO3MOHHOCTOMKHNX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXVYUIUE CTAJIN JIETUPYIOT ... OCHOBHbIM XNMHNWYECKHNM
DJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JIEAEBYPUTHOI'O KIIACCA
1) 12XI"2MTP; 2) P18; 3) XBI'; 4) X
4.7. SHAYEHUE BYKBBI “A” B MAPKE CTAJIA 38XH3A
1) coneprkanue aTrOMUHHMS; 2) COEpKaHUE a30Ta; 3) BRICOKOKaueCTBEHHAs; 4) aBTOMaTHas

5. HemeTajsinyecKkne MaTepuasibl U BHIOOP MaTepHAasa Il KOHKPETHOT0 Ha3HAYeHUs
5.1. MPOCTBIMU INIACTMACCAMMU HA3BIBAIOT
1) monmumepsl 63 100aBOK; 2) MOJIMMEPHI M HATIOJHUTENH; 3) TTOJIMMEPHI U CTAOUITN3aTOPHI,
4) nmoauMepsl U MIacTU(PUKATOPHI
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5.2. BIINTACTMACCHI 1)1 ITIOBBIIIEHN S MEXAHUYECKUX CBOMCTB JOBABJISIFOT
1) crabunm3aTopsl; 2) HAMOJIHUTENH; 3) TUIACTH(UKATOPHI; 4) pereHepar

5.3. BIDIACTMACCEHI U1 BAMEJIEHUS CTAPEHUA JIOBABJIAIOT

1) crabunm3aTopsl; 2) HAMOJIHUTENH; 3) TUIACTH(UKATOPHI; 4) pereHepar

5.4. BIUDIACTMACCHI U1 YMEHBIIEHU A XPYIIKOCTU JOBABJIAKOT

1) crabuiam3aTopsl; 2) HAMOJHUTENH; 3) TUIACTH(PUKATOPHI;, 4) OTBEPIAUTETH

5.5. BINTACTMACCEHI JJII COXPAHEHUSA CTPYKTYPBI MOJIEKYJI JOBABJISIOT

1) crabuinm3aTopsl; 2) HAMOJHUTENH; 3) TUIACTH(UKATOPHI;, 4) OTBEPIAUTETH

5.6. OTBEPIUTEJIN JOBABJIAIOT B INTACTMACCHI

1) TepMoIUTacTHYHBIE; 2) TEPMOPEAKTHBHEIC; 3) BO BCE BUJIBI IJIACTMACC

5.7. HABOBUTE CAMBII OI'HEOITACHBIN ITOJIMMEP U ITIOPUCTBIE TNIACTMACCHI HA
EI'O OCHOBE

1) monuaTHIIeH; 2) MOJUCTUPOI; 3) MONIUYpeTaH; 4) CTEKIIOTEKCTOIUT

14. Oopaszosamenvhuvie mexnoiozuu

JUist  TOCTMO>KEHMsSI IUIAHUPYEMBIX pE3yJbTaToB OOy4YeHHs B JHUCLMIUIMHE
«MarepuanoBeieHHE» HUCIOJIB3YIOTCS  pa3lInyHble 00pa30BaTENIbHbIE TEXHOJIOTUH, B
TOM YHCJIE:

— HH()OPMaAIMOHHO-PA3BUBAIOIINE TEXHOJIOTMH, HAIIpaBJICHHbIE HA (POPMHPOBAHUE
CUCTEMbl 3HAaHWW, 3allOMMHAHWE M CBOOOJHOE olepupoBaHue UMHU. Mcrnonb3yercs
JEKIIMOHHO-CEMUHAPCKUN  METOJ,  CaMOCTOSITEJIbHOE  W3YYEHHE  JIMTEPATYPHI,

MPUMEHEHNE HOBBIX WHOOPMAITMOHHBIX ~TEXHOJOTHHA JJIT  CaMOCTOSITEIIHLHOTO
MOTIOJTHEHUS 3HAHUM, BKIIFOYAsl UCIOJIb30BAHUE TEXHUYECKUX M DJIEKTPOHHBIX CPEICTB
uHdopmaIuu.

— JINYHOCTHO-OPUEHTUPOBAHHBIE TEXHOJIOTUN 00y4eHHUs, 00eCIIeUNBAIOIINE B XO/I€
y4eOHOTrO Tmpolecca yYeT pa3IudHBIX CIIOCOOHOCTEH 00ydaeMmbIX, CO3/IaHHE
HEOOXOMUMBIX YCJIOBUM JUJIi pPa3BUTHUS UX HHIUBUAYAJIbHBIX CIOCOOHOCTEH,
pa3BUTHE  AKTUBHOCTM  JIMYHOCTM B ydeOHOM  mponecce.  JIM4HOCTHO-
OpPUEHTHUPOBAaHHbIE  TEXHOJOTMM  OOYYEHHUs  peaju3yloTcss B pe3yjbTaTe
MHJUBUyAJIbHOTO OOIIEHUS MpenojiaBaresis U CTYJIEHTa NMPU SKCIpecc-ONpoce, Npu
BBINIOJIHEHUH JIOMAallHUX WHAUBUIYAJIbHBIX 3aJlaHUul, PEIICHUH 33]a4 MOBBIILICHHON
CJIOKHOCTH, Ha €KEHECIbHBIX KOHCYJIbTALIUSIX.

[IpakTUKyMbl, TPEHUHTH U 00yYarolue Urpbl SBISIOTCA GOPMON MHIMBHUIYaTbHO-
IPYNIIOBOTO W MPaKTUKO-OPUEHTHUPOBAHHOTO OOYYEHHsS HAa OCHOBE peajbHBIX WIIU
MOJEJIbHBIX CHUTYallM NPUMEHUTENIbHO K BUIY U MNpoQuio MpodecCHOHATbHON
aesiTenibHOCTH oOyuwaromierocs. [IpenogaBaTens npu NMpoBeIeHUU 3aHATHI 3THUX (opM
BBITIOJIHSET HE POJIb PYKOBOAMTENS, a (PYHKIHUIO KOHCYJIbTaHTA, COBETHHKA, TPEHEpa,
KOTOpPBIH JIMIIh HAMPaBIACT KOJUIGKTHBHYIO pabOTy CTYIEHTOB Ha TIPUHITHE
MIPaBUJIBHOTO pEUIEHUs. 3aHATHE OCYLIECTBIISIETCS B IUAJOTOBOM PEXUME, OCHOBHBIMU
CyOBEKTaMU KOTOPOTO SIBJISIOTCS CTYICHTHI.

[Ipu opranm3aiuy y4eOHBIX 3aHSATHI HUCIIONB3YIOTCS AaKTUBHBIC U WHTEPAKTHUBHBIC
MeTOJbl  OoOydeHus: auajnor, Oecema, padora B komanzae. IIpemycMoTpeHO yTeHUHE
JEeKUUH €  IPUMEHEHHEM  MYJIbTUMEAUUHBIX  TEXHOJOruM. BHeaynurtopHas
caMOCTOsTeNIbHAs padoTa CTYJEHTOB IMPOBOJUTCS C HUCIOJIb30BAaHUEM OMOIMOTEYHBIX
pPECYpCOB MHCTHUTYTA, PECYpCOB ceTh WHTEpHET M JIOKaJbHBIX CETEBBIX PECYPCOB

UHCTUTYTA.
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15. Ilepeuens yueono-memoouueckoz2o odecneuenusn 011 00y4arnmuxcsa no
oucyuniune

Ochnoenasn rtumepamypa

1. Canynos, C. B. MarepuanoBenenue : yueoHoe nmocodbue / C. B. CamynoB. — 2-¢
u3 ., uctp. u pon. — Cankr-IletepOypr : Jlaas, 2021. — 208 c. — ISBN 978-5-8114-
1793-3. — Tekct : anekTpoHHbIH / JlaHb : 3ME€KTPOHHO-OMONIMOTEUHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/168740 (mata oOpamenus: 16.10.2021). — Pexum
J0CTyNa: JUIsl aBTOPU3. MOJIb30BATECH.

2. MarepuanoBenenue : yueoHoe nocodue / JI. A. bonaeipes, C. B. laBbinos, JI.
. Tlonosa, M. H. TropwskoB. — Bomorna : Uadpa-Umxkenepus, 2020. — 424 c. —
ISBN  978-5-9729-0417-4. — Tekct: onekTpoHHbIN // JlaHb : SJIEKTPOHHO-
oubmmoreynas cucrema. — URL: https://e.lanbook.com/book/148345 (maTa
obOpamenus: 16.10.2021). —Pexxum noctyma: st aBTOpU3. MOJIb30BATEIIEH.

Jlonoanumenvhas numepamypa

3. MatepuanoBeieHue sl TPAHCIIOPTHOTO MAIIMHOCTPOCHHUS : yueOHOe mocooue /
O. P. l'ayiumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. A6aymnun. — CaHKT-

[letepOypr : Jlamp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — TexcT :
ANEeKTpOHHBIN //  Jlanb @  anekTpoHHO-OuMOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/168565  (mata oOpamenus: 16.10.2021). — Pexum

J0CTyMa: ISl aBTOPU3. MOJIb30BaTENEH.

4. ApabGos, M. III. MarepuasoBeieHue U TEXHOJOTUS KOHCTPYKIIMOHHBIX
MmaTtepuainoB. JlabopaTopHbli MpakTUKyM : ydeOHoe mocobue nans By3oB / M. IIL
Apabos, 3. M. ApaboBa. — Cankrt-IlerepOypr : Jlanb, 2021. — 160 c. — ISBN 978-5-
8114-7510-0. — Texkcr : snexTpoHHBIN // JlaHb : 2MEeKTPOHHO-OMOIMOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/174969 (mata oOpamenus: 16.10.2021). —
Pexxum moctyna: Ay aBTOpU3. MOJIb30BaTENCH.

5. EropoBa, O. B. Texuuueckas wmukpockonus. I[Ipaktuka paboTbl cC
MUKPOCKOTIAMHU JIJIsl TEXHUYECKUX Iiesel : yueOHuk ais By3oB / O. B. Eropoa. — 3-¢
u3a., crep. — Cankrt-Ilerepoypr : Jlanb, 2021. — 524 c. — ISBN 978-5-8114-8774-
5. — Texkcr : snexkTpoHHbIH // JlaHb : 3nekTpoHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/180819  (mara oOpamenus: 16.10.2021). — Pexum
J0CTyMa: JIJIsl aBTOPU3. TOJIb30BaTENEH.

Memoouueckue ykazanus

7. Apremenko  A.A., TuxonoB [[.A. U3yueHne MHUKPOCTPYKTYpHI
YIJIEpOAUCTON CTali B PAaBHOBECHOM COCTOSSHUM: METOJIMYECKUE YyKa3aHUsi K
BBITIOJTHCHHUIO  JTAOOpaTOpHOWM paboThl 10 Kypcy «MarepuanmoBenenue»/ A.A.
Aptemenko, [[.A. TuxonoB — Durensc: U3a-o DTU (punman) CI'TY umenu "arapuna
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I0O.A. 2021 - 6 c¢. DOnektpoHHoe wu3gaHue — Pexum — gocryma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

8. Aptemenko A.A., TuxonoB [[.A. M3yyeHHe CTPYKTYpbl U MEXaHUYECKHUX
CBOMCTB YYT'yHOB: METOJIMYECKUE YKa3aHUS K BBINOJIHEHHIO J1a0OpaTOpHO paboThI MO
Kypcy «Marepuanoseacaue»/A.A. Apremenko, JI.A. TuxoHos — Durenbc: U3a-so 9TU
(punman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTpoHHoe u3ganue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

9. Apremenko A.A., TuxonoB J[.A. W3yueHue CTpPYKTyphl cTajied B
HEPABHOBECHOM COCTOSIHMM: METOAMYECKHE YKa3aHWs K BBHIMOJIHEHHIO JIa0OpaTOPHOM
pabothl Mo kKypcy «MarepuanoBeneaue»/A.A. Apremenko, J[.A. TuxoHOB — DHTEIbC:
Uzn-8o OTU (¢pumman) CI'TY wumenn larapuna FO.A. 2021 — 8 c. DnekrpoHHOE

M3JIaHue — Pexum JIOCTyma:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
10. Aptemenko A.A., TuxonoB JI.A. N3ydyeHue CTPYKTyphl CTajei IOCIe

[IEMEHTAIlUA: METOJIMYECKUE YKa3aHUA K BBITIOJIHEHHUIO J1abopaTOpHOM paldoThl IO
Kypcy «Matepuanosenenue»/A.A. Apremenko, J[.A. TuxonoB — Ourensc: U3n-s8o 3TU
(punmman) CI'TY umenu [Narapuna FO.A. 2021 — 6 c. DnekTpoHHoe u3ganue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. ApTEeMEHKO AA., Tuxonos JLA. N3yueHue CTPYKTYpPBbI
MHCTPYMEHTAJIbHBIX CTajeil U CIUTABOB: METOJMYECKHUE YKa3aHHsI K BBIIOJHEHHUIO
nabopatopHoii paboTel Mo Kypcy «MarepuanoBenenue»/A.A. Aprtemenko, JI.A.
TuxonoB — Durense: U3n-so 3TU (bumman) CI'TY umenn Narapuna 10.A. 2021- 6 c.

DIIEKTPOHHOE U31aHuE — Pexum JNOCTyTIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
12. Apremenko A.A., TuxonoB /I.A. M3yueHne MUKPOCTPYKTYpPbI LIBETHBIX

CIUTABOB: METOAMYECKUE YKa3aHUsl K BBINOJHEHHUIO J1a0OpaTOpHOM pabOThl MO KypcCy
«MatepuanoBenenue»/A.A. Aptemenko, J[.A. TuxoHoB — Durensc: M3a-so DTU
(pumman) CI'TY umenu lNarapuna F0.A. 2021- 8 c. DnekTpoHHOe u3naHue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Aptemenko A.A., TuxonoB J[.A. MUKpPOCTPYKTYpHBII aHAJIU3 IJIACTMACC:
METOJMYECKHE YKa3aHUSd K BBIMOJHEHUIO JabopaTopHOMl paboThl MO  KypCy
«Marepuanoseaenue»/B A.A. Apremenko, J[.A. TuxonoB - Durensc: U3zn-so 3TU
(pumman) CI'TY umenu [Narapuna FO.A. 2021- 10 c. DnexkTpoHHOoe u3nanue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14, Aptemenko A.A., Tuxonos JI.A. Metainorpaduyekuii aHaInu3 METALIIOB U
CIUTABOB: METOAMYECKUE yKa3aHUsl K BBINOJHEHUIO JabopaTOpHOM paboThl MO Kypcy
«MarepuanoBenenuen/A.A. Apremenko, JI.A. TuxonoB - Duremsc: M3g-so DTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTpoHHoe u3ganue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Aptemenko A.A., TuxonoB J[.A. BpiOop cTaneii W pPEKUMOB UX
TepMooOpadboTku. MeTonnueckue yka3zaHus K BBITOJHEHHIO JJA0OpAaTOPHOU pabOThI 1O
Kypcy «MarepuanoBenenue»/A.A. Apremenko, I.A. TuxonoB — Ourenbc: U3a-Bo
OTU (bumman) CI'TY umenu arapuna H0.A. 2021- 16 c. DnekTpoHHOE W3IaHHUE —
Pexxum noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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16. Apremenko A.A., TuxonoB J[.A. Kpucrammmsauus, IiacTU4ecKas
nedopmalvisi U PEKPUCTATUIM3AIMS METAIOB U CIUIABOB: METOJIMYECKHUE YKa3aHUS K
BBIITOJIHCHUIO ~ J1Aa0OpaTOpHOH  paboTel 1O  Kypcy «MatepuanoBeneHue»/A.A.
Aptemenko, JI.A. Tuxonos .- Ourensc: U3n-so OTU (pumman) CI'TY umenu [Narapuna

10.A.,2021 — 16 C. DJIEKTPOHHOE u3ganue —  PexuMm JOCTYIIA:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
17. Aptemenko A.A., TuxonoB JI.A. HMccienoBanue BIMSHHUS TeMIIEpaTypbl

HarpeBa Ha CTPYKTYpy H CBOWCTBAa XOJOMHOACHOPMHPOBAHHBIX  METAIIOB:
METOJUYECKUE YyKa3aHWS K BBINOJHEHUIO J1abOpaTOpHOM paboOThl 1O Kypcy
«MatepuanoBenenue»/A.A. Apremenko, [[.A. TuxonoB. .- Durensc: Usn-so OTU
(pumman) CI'TY umenn [Narapuna }0.A.,2021 — 8 c. DnekrpoHHOE M3gaHue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

18. Aptemenko A.A., TuxonoB [.A. M3ydeHue OTIyCKa 3aKaJ€HHOW CTaJu:
METOJMYECKHE YKa3aHUsd K BBIMOJHEHUIO JabopaTOpHOMl paboThl MO  KypcCy
«MatepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB- Ouremnsc: Wsm-so DTU
(punman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTponHoe uznanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

19. Apremenko A.A., TuxonoB [[.A. OnpeneneHre NpoKaIuBaEMOCTH CTAJICH:
METOJMYECKHE YKa3aHUd K BBINOJHEHUIO JabopaTOpHOMl paboThl MO  Kypcy
«MarepuanoBenenuen/A.A. Apremenko, Ourensc: Mzg-so OTU (pmmman) CI'TY

nMmenn [arapuna FO.A. 2021. — 12 c¢. DnekrponHoe wu3ganne — Pexum pocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
20. Apremenko A.A., Kownomnsukun C.B. [Iuarpamma  cocrosiHue

KEJIC30YTJICPOAUCTHIX CIUIaBOB: MeToANYEeCKUEe pEKOMEHAAIuu K J1abopaTopHOi
pabote mo kypcy «MarepuanoBenaenue» — Ourenbc: U3a-so OTU (bumuman) CI'TY
nMmenu [arapuna FHO.A. 2021. — 16 c. DnexrpoHHoe wu3ganne — Pexum poctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

21. Aptemenko A.A., Konormmsakun C.B. YibrpasBykoBas neheKTOCKOIHS
nerajged: MeTonudeckue peKoOMeHJanuu K J1abopaTopHOM paboTe Mo  Kypcey
«Marepuanosenenne» — Ourenbc: U3n-Bo OTU (puwman) CI'TY umenu [Narapuna

I0.A.  2021. - 8 c¢. DOnekTpoHHOoe wu3gaHue — Pexum  jgocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
22. Apremenko A.A., Konomssnkua C.B. M3mepeHue TBEpAOCTU METAIOB U

CIUIaBOB: MeToau4eckue peKoMEeHAalMu K JaboparopHOM paboTre 1O  Kypcey
«Marepuanoseaenune» — Ourensc: U3a-so OTU (pumman) CI'TY umenu [Narapuna

I0.A.  2021. — 12 c¢. OnexkrpoHHoe wu3ganne — PexuMm  goctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
23. Aptemenko A.A., Konomnsinkun C.B. MapkupoBka U Ha3HAYEHHUE CTaJIeH:

Meroauueckue  peKOMEHIalMu K JlabopaTopHOM ~ paboTe MO  KypcCy
«Marepuanoseaenune» — Ourensc: U3m-Bo OTU (puwman) CI'TY umenu [Narapuna
I0.A.  2021. — 12 c¢. DOnekrpoHHoe wu3gaHue — Pexum  Jocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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Ilpozpammnoe obecneuenue u Humepnem-pecypcul

24. - HOB eLibrary (https://elibrary.ru );

25. - DBC «JIanb» (https://e.lanbook.com );

- OBC «IPRbooksy (http://www.iprbookshop.ru );

26. - OBC «YHHUBEPCHUTETCKAs Hay4YHO-TEXHHYECKas OoubIMOTEKAY
(http://lib.sstu.ru);

27. - ObC «Emunoe okno» (http://window.edu.ru );

28.- Db  pguccepranuii  Poccmiickoli  rocymapcTBEHHON — OMOJMOTEKH
(https://dvs.rsl.ru);

29. - MEXTyHapOIHas pedepaTuBHas 0aza JAHHBIX Scopus
(https://www.scopus.com);

30. - wMexnayHaponHas pedeparuBHas 06aza ganHeix  Web  of  Science

(http://apps.webofknowledge.com) u ap.

31. Ucmounuku HUOC OTH CITY (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

32. IIpogpeccuonanvuvie baswl /lanHnvix

16. Mamepuanvno-mexnuueckoe obecneuenue

Yyebnasa ayoumopus ons nposedenus 3aHAMUL 1eKYUOHHO20 MUNA

YKOMIUIEKTOBaHA CHEIMATN3UPOBAHHON MEOEThI0 U TEXHUYECKUMH CPEICTBAMU
o0yuenus: 20 pabounx MecT oOyvaromuxcsi; padbodyee MECTO MpernoaaBaTesis; KiaccHas
JI0CKa; MPOEKIMOHHBIN 3KpaH; MyJbTUMEIUUHBIA MPOEKTOP; HOYTOYK MOJIKIIOUEHHBIN
kK HHTepHeT; aeMOHCTpalioHHOEe OOOpyIOBaHME U Y4eOHO-HATTSAHBIE IOCOOUS,
o0ecreynBarore TEeMaTHUYECKUE WILTIOCTPAllMU 10 paboyel mporpaMme AUCLMIUIAHBI.

Vuebnass ayoumopus 011 npogedenusi 3aHAMUU  CEMUHAPCKO20  MUNA,
8bINOIHEHUS] KYPCOBBIX pabom, meKyueco KOHmpOosa U NPOMENCYMOUHOU ammecmayui,
2PYNNOBbIX U UHOUBUOYAILHBIX KOHCYIbMAYULL.

YKOMIUIEKTOBaHA CHEUATIM3UPOBAHHON MEOENbI0 U TEXHUYECKHUMH CPEICTBAMU
o0yuenus: 20 pabounx MecT 00yJaromuxcs; padbodyee MECTO MperoaaBaTelis; KiaccHas
J0CKa; MPOEKIIMOHHBIN 3KPaH; MyJIbTUMEIUNHBIA MTPOEKTOP; HOYTOYK MOAKIIIOUEHHBIN
Kk HTepHeT; NeMOoHCTpallMOHHOE 000pyAOBaHNE U Y4eOHO-HATJISAHbIE TOCOOUS.

Yuebnas nabopamopus mamepuanogedenus.

YKOMIUIEKTOBaHHAs ~ CHCIMAIU3UPOBAHHON  MEOENbI0 W TEXHUYECKUMHU
cpelcTBaMu OOy4Y€HHUs: OCHAIleHa: MpuOop g U3MepeHus: TBEPAOCTH «PokBemn»
TP5006M, npubop g uzmepenus Mmukporsepaoctu TII-2M u [IMT-3; MUKPOCKOIIBI;
Mukpockon MUM-5, mukpockon MUM-7, mieun mydenbubie 11 3akanku (Ha 1000—
1300 °C) u ormycka (Ha 200—-650 °C), snektporneub jgadboparopHas SNOL 8.2/1100,-
Ha0OpBI 00pA31IOB, AeTadu, HarjsaHble mocoous (Tadmuisl, [OCTHhI).

—be
Pabouyro mporpamMmy cocTaBuIN ~ / /Aptemenko A.A., Tuxonos JI.A/
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17. /lonoanenusn u uzmenenus ¢ padoueil npozpamme

Pabouas nporpamma nepecMoTpeHa Ha 3aceaHuu KadeIpsl
« » 20 rojaa, mpoTokos Ne

3aB. kadenpoit / /

Buecennbie n3MeHenus yreepxkaeHsl Ha 3acenannn Y MKC/YMKH
« » 20 _ roma, mpoTokoia Ne
[Mpencenarens YMKC/YMKH / /
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