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

Kadenpa «O6opynoBanue v TEXHOJIOTUNA 00paOOTKU MaTEPHAIOB)

PABOYASA ITPOT'PAMMA

0 TUCITUTLIINHE
b.1.2.15 «MarepuanoBeneHue»
HanpaBJICHUS TTOJTOTOBKHU
15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeYeHUE MAIIMHOCTPOUTEIIbHBIX
MIPOU3BOJICTBY
[Tpodunb «TexHonoruss MaIMHOCTPOEHUS

dhopma 00yueHus — 3a09HaS
Kypc — 3

cemectp — 6

3aU€THBIX ETUHUIL — 3

Bcero yacoB — 108

B TOM YHCIIE:

JeKun — 6

KOJUTOKBUYMBI — HET
MpaKkTUYeCKue 3ausatus — 4
nabopatopHble 3aHITHS — 4
camocTosTeNbHas padota — 94
9K3aMeH — HET

3aueT — 6 cemecTp

PI'P —Her

KypcoBas paboTa — HET
KypCOBOM MTPOEKT — HET
KOHTpOJIbHAs paboTa — 6 cemecTp

Pabouas nporpamma o6cyxneHa Ha 3acenanuu kapeapst OTM
«22» uwoHg 2022 rona, npoTokoa Ne 12
U.o. 3aB. kadeapoii f%ff; /Tuxonos JILA./

Pabouas nporpamma yTtBepxkaeHa Ha 3aceganun Y MKH

«24» _wwoHg 2022 rona, npoToKoa Ne 5
[Ipencenarens VMKC/YMKHC 2%+ /Tuxonos A/
/

OHurensc 2022



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
ABJIICHUM, TPOUCXOMAIIMX B MaTepuaigax NIOpU BO3ACHCTBUM HA HUX Pa3JIMYHBIX
(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, WHCTPYMEHTa W APYTHX HW3AEIUil
npodhecCuoHaNbHOM NeATENbHOCTH.

2. Mecmo oucuunnunwt 6 cmpykmype OOIl BO

Jucuumnna  «MarepuanoBeeHue»  OPeACTaBiIsieT  COOOM  JUCIUIUIUHY
BAPUATUBHOM YacTU OOMENnpo(ecCHOHATBPHOTO ILHMKJIa OCHOBHOM 00pa3oBaTelbHOU
nporpamMmel  OakanmaBpuata 1o  HampaieHuto  15.03.05  «KoHcTpykTOpCKO-
TEXHOJIOTUYECKOE 00ECIICUeHUE MAITUHOCTPOUTEIHHBIX TPOU3BOJICTBY.

K «BXONHBIM 3HAaHMSAM», YMEHHSIM M KOMIICTCHIIUSAM OOydYaromerocs
dhopMyIHpyrOTCS HEOOXOAUMbIE TpeOOBAaHHUS TPH OCBOCHHM JIaHHOW TUCHUIUIMHBI U
MIPUOOPETECHHBIM B PE3yJIbTaTe OCBOCHHUS MPEAIICCTBYIONIUX AUCHUILIMH. [lepedeHb
JTUCHUIUIMH, YCBOCHHE KOTOPHIX CTYJAEHTaMH HEOOXOJUMO JJIsI YCBOSHHS JaHHOMU
TACHUIUIMHBL: «Marematuka», «Puznka», «XuMus» « TeXHOJOTHYECKHE MPOILECCHl B
MaIIMHOCTpOeHUN». HeoOXoauMOCTh M3y4eHHUs DJTHX JUCHUIUIMH OOBSICHSAETCS
cojiep>)kaHreM 00€CeYMBAaeMbIX MMM KOMIIETCHIIMM, KOTOpPHIE BKJIIOYAIOT BXOJHbBIC
TpeOOBaHMUsI 1JI1 U3YUCHUS JUCHUILTMHBI «MaTepuaaoBeeHue.

3HaHUs, TMOJIyYECHHBIE TMPHU HW3YYCHUH JUCHUIUIMHBI «MarepuaaoBeIeHUE»
HEOOXOJIMMBI JIJII OCBOCHUS MOCIEIYIOMUX MUCIUIUIMH: «JleTaqu MaliuH U OCHOBBI
KOHCTpYUpOBaHUs», «OCHOBBI TEXHOJIOTMA  MAIIMHOCTPOEHUs», «TexHoyorusa
MAIIMHOCTPOEHUs», «Pexymmii uHCTpyMeHT», «TexHosornueckass OCHAcTKa» H
MOATOTOBKE K HAMMMCAHUIO BBITYCKHON KBATU(DPUKAIIMOHHOW pabOTHI.

3. Tpebosanusa K pezyiomamam 0c80eHUA OUCYUNTIUHbBL

W3yyenne IUCUUIUIMHBI HaIpaBieHO Ha QopMupoBaHue MNPoheCcCHOHATHHON
KOMITETEHIIUH:

- CHOCOOHOCTh TPUMEHATH  CIOCOOBI  PAIMOHAIBHOTO  WCIOJIb30BAHUS
HEOOXOJIMMBIX BUJOB PECYPCOB B MAIIMHOCTPOUTEIBHBIX IMPOU3BOJICTBAX, BHIOMPATh
OCHOBHBIE€ M BCIIOMOTaTeJIbHbIE MaTEpHUaJIbl [l U3TOTOBIEHUS MX U3JIETUH, CIIOCOObI
pean3ali OCHOBHBIX TEXHOJIOTMYECKUX IPOLECCOB, AHAIMUTUYECKUE U UYKUCIICHHBIC
METO/Ibl TP Pa3paboTKe UX MATEMAaTHUYECKUX MOJIEEH, a TaKKe COBPEMEHHBIE METO/IbI



pa3pabOTKH  MaJOOTXOJHBIX, JHEPrOCOEPEralmux W  OKOJOTUYECKA  UYUCTHIX
MaIMHOCTPOUTEIbHBIX TexHosoruit (ITK-1).

B pe3ynbTaTe 0OCBOCHHUS IUCIUTIINHBI 00YYarOIUNUCS TOJDKEH:
3name:
® 3aKOHOMEPHOCTH IPOIECCOB KPUCTAIUIM3AIMK M CTPYKTYPOOOpa30BaHUS
METaJUIOB M CIUIAaBOB, OCHOBHI HMX TEPMOOOPAOOTKH, CITOCOOBI 3aIlUThHI
METaJIOB OT KOPPO3UH;
e KJacCU(UKAIIIO U CITOCOOBI MOTYYEHUS KOMITO3UIIMOHHBIX MaTePHUAJIOB,;

¢ [IPUHIIUIIBI BI)I60pa KOHCTPYKIHUOHHBLIX MATCPHAJIOB I IIPHUMCHCHHUA B
IMPONU3BOACTBC,

® CTPOCHHE M CBOMCTBA METAJIOB, METOJIbI UX MCCJICIOBAHUS;
e KijacCHPUKAIMIO MaTepUajoB, METAUIOB W CIUIABOB, WX 00JacTh
IPUMEHEHUS;
Ymems:
® pacrmo3HaBaTh M KIACCH(HUIIUPOBATh KOHCTPYKIIMOHHBIE M CHIPHEBHIC
MaTepHualibl 0 BHENTHEMY BUY, IPOUCXOXKICHUIO, CBOMCTBAM;
® OMPENEIATh BUIbI KOHCTPYKIIMOHHBIX MaTEPHAJIOB,;
e BBIOMpATH MaTEpUAJBI JI KOHCTPYKIIMHA TI0 WX HA3HAYCHUIO M YCIOBHIM
IKCITyaTaIlvH,
® TIPOBOJIMTH MCCJICAOBAHUS U UCTIBITAHUS MaTepHaIOB
Brnaoems:
e uH}oOpMamMeit 0 CBOMCTBAX W MPUMECHEHUH PA3IMYHBIX MaTECPHAIOB
® HaBBIKaMH MPABWIBHOTO BhIOOpA MAaTEPUATIOB UCXOS M3 aHAJIN3a YCIOBHMA
AKCILTyaTaIMy ¥ MPOU3BOICTBA.
® HaBBIKAMHW  HA3HAYCHHUS  TEPMOOOPAOOTKM  MAIIMHOCTPOMTEIBLHBIX
MaTepualioB;
e HapplkaMu 110 OnpeACICHUIO0 (PU3HKO-MEXaHUYECKUX CBOMCTB MaTePHAIIOB

4. Pacnpeoenenue mpyooemKocmu OUCUUNIUHBL RO MEMAM U 6UOAM 3AHAMUIL

Ne Ne | Ne
Mo- | Hene | Te HaumenoBanue Yacel
ny- T | MBI TEMBI
ns
Jlex- | Komnok- | Jlabopa- | Ilpak-
Bceero | unmu | Buymsl | TOpHBIE | THUec- | CPC
Kue
1 2 3 4 o) 6 7 8 9 10
ATOMHO-KpPHUCTAJUIMYECKOE
1 1 |crpoerme u  CBOWCTBa 6 1 5
METAJUIOB U CILUIABOB
1 2 | Kpucrammm3zauumn 12 1 11




METaJIJIOB.
Haxkirern, npen u
1 PEKpUCTATUTM3AIMOHHBIE 16 2 14
MIPOIIECCHI.
CtpoeHue CriaBoB.
1 Juarpammsl cocTosiHus, ux | 16 2 2 14
aHaJu3.
1 XKenezoyrnepoaucroie 16 5 14
CILJIABBIL.
Teopus u MpaKTHKA
2 TEPMUYECKOH  00paboTku | 22 2 2 18
CTaJIN.
Cramu OOBIKHOBCHHOT'O
KauecTBa W CIEHUaIbHOTO
2 Ha3HAYCHUS, 10 10
KOHCTPYKLUOHHBIE,
WHCTPYMEHTAJIbHBIE — CTalll
U CIUIaBBI.
Cranmu w  cmiaBel ¢
0CcOo0BIMU CBOMCTBaMH.
3 IBernpie  metamuer u | 10 10
cruiaBel. Hemerannnueckue
MaTepHAIIBL.
Bceero 108 6 4 4 94
5. Cooeporcanue 1eKUUOHHO20 Kypca
Ne Beero | Ne Tema nexuun YueGHo-
METOAMYECKOE
TEeMBI | 9acoB | Jiekmuu | Bompockl, oTpabaTsiBaeMbIe Ha JEKIHH
obecrieyeHue
1 2 3 4 S)
THumbl KPUCTATTMUECKHUX CTPYKTYP, UX XapaKTePUCTHUKA.
1 1 1 JedexTor aTOMHO-KPHCTAITHIECKOTO CTPOCHHUSI. [1-5]
Kpusas Ogunra.
TepMonuHaMu4Yeckue  OCHOBBI  CaMOIPOU3BOJIHHOU
MEpBUYHON KpucTamumsanuu. Pasmep kpucramwioB. He
CaMOIIPOU3BONIbHAS ~ TIEpBUYHAS  KPHUCTAJUIM3AIIHS,
2 1 1 OCHOBBI Mo (ULIMpOBaHHUS, MOIU(PUKATOPBI [1-5]
TYrOIJIaBKHE WU TMOBEPXHOCTHO aKTHBHBIC. BTopuuHas
KpPHUCTAJUTN3AITHSI.
MexaHu3M XONOJHOM TIACTUYECKOW JedopMaluu.
[Tnactuyeckas nedopmanmst B MeTaax. BiausHue Ha
3 coiictBa.  Bospar.  Otampix.  Ilonmuronwusanusi. [1-5]
Pexpucranmuzamuss ~ TepBUYHAsSE W BTOPUYHASL
JlnarpamMmbl peKpucTaIn3auu
I'eTeporenHsie CTPYKTYypHI.
XUMHUYECKHE COCAMHEHHs] M WX Pa3HOBUIHOCTH.
4 2 2 Teepapic pacTBOpBl. PacTBOpBI Ha OCHOBE OJHON U3 [1-5]

KOMITIOHCHT. OFpaHI/I‘IeHHLIe )41 HCOTPaHNYCHHBIC
TBEpJIbIe PacTBOpBL. TBepIble pacTBOPHl Ha OCHOBE




XUMHUYECKHX COCTUHCHUMN.

YHopsaodeHHble  TBEpAbIE  PacTBOpPBL.  MeTozsl
IIOCTPOCHHS AMArpaMM COCTOsIHMS. MeTtonbpl aHain3a
auarpamMMm  coctosHus  (mpaBwiio  ¢a3,  IpaBUIIO
KOHIIEHTpallui) Ha MpUMEpe IuarpaMMbl COCTOSHUS
JUIs  cilydas  HEOTrPaHMYEHHOM  PacTBOPUMOCTH
KOMITOHEHT B TBEPIOM COCTOSTHUHU.

AHanu3 quarpamMMm COCTOSIHMSI JIBOWMHBIX CIUIABOB: JUIS
cllydass OTPaHMYEHHOM pPAaCTBOPUMOCTH KOMIIOHEHT B
TBEPIOM  COCTOSHMM;  JJI1  clydas  IIOJIHOM
HEPACTBOPUMOCTH KOMIIOHEHT B TBEPAOM COCTOSIHUH U
TUTST cirydast oOpa3oBaHus YCTONYUBBIX
ITPOMEXKYTOUYHBIX COCIMHEHUMN.

KommoneHTs! 1 (ha3bl B CIIaBax jkeyie3a ¢ YIriIepoioM.
AHanu3 auarpaMmbl COCTOSIHUS JKE€JI€30 — IEMEHTHT.
JluarpaMma COCTOSIHHSI CIUIaBOB JKelle30 — Trpadur.
IIponeccsl rpadutuzanuu. Knaccugukanus criaBos.
Cramm  u uyryHel. CTpyKTypa, CBOWCTBa U
IPUMEHSEMOCTh  O€JbIX, OTOEJNEHHBIX M  CEpbIX,
MOJIM(UIIMPOBAHHBIX M BEICOKOTIPOYHBIX YYT'YHOB.

[1-5]

[IpeBpamenust npu  HarpeBe J0O  ayCTEHUTHOIO
cocrosiHus. [IpeBpalieHue aycTeHuTa npu OXJIaXACHUN
u  nepeoxjaxiaeHuu. IlepautHoe — mpeBpalleHHE.

beiitnuTHOE [IpEeBpAlLCHUE. MaprencutHoe
npepateHue. IlpeBpaienus npu oTiycke cTaiy.

[IpakTrka TEpMOOOPaOOTKH. HarpeBarenbHbie
ycrpoiictBa.  OXxnaxkparolmue cpenpl. 3amura  OT
OKHUCJIEHUS pu TepMooOpaboTKe. Bunst

TepMooOpaboTku ctamu. Omxur cramu. Hopmanuzanus
CTaJIu.

3akanka ctamu. Beibop Temmeparypel. OxiaxkIeHHE.
BHyTpenHune — HampsbkeHus.  3aKalluBaeMoCTb U
npokanuBaeMocTh cTanu. CrocoObl 3aKalKH CTalH.
Otnyck CTaJIN. O6paboTtka XOJIOJIOM.
Tepmomexanuueckas 00paboTKa.

[ToBepxHOCTHOE yIpouHeHHe cTanu. lloBepxHOCTHasA
3aKajka. XHWMHUKO-TEPMHAYECKAS o0paboTka.
Hementanms.  AzotupoBanue.  HwutporiemeHTamms.
Juddy3nonnas meramnuzanusi.

[1-5]

Crann  OOBIKHOBEHHOTO  KadyecTBa, MapKUpPOBKa,
Ha3HaueHWe W  obmactu  mpumeHeHws.  Cramm
CHEIUaILHOTO Ha3HAYEHUS: IS TUCTOBOW U 0OBEMHOM
IITAMIOBKHM; HarapTOBaHHbIE CTajd; AaBTOMATHbIE
ctanu. JlerupoBaHHbIe cTanu. BrusHue Ierupyrommx
JJIEMEHTOB Ha CTPYKTypy M CBOICTBa  CTasei.
Knaccudukanms 1 MapkupoBKa CTaJIeH.

KoHCTpyKIIMOHHBIE CTaJIM M WX Pa3HOBHIHOCTH:

[IEMEHTYEMBIE, yIIydIraemsbie, MPYXUHHBIE,
[IAPUKOIO AT ITHUKOBBIE, BBICOKOIIPOYHBIE,
CTPOUTEINbHBIE U apMaTypHBIe. Crpykrypa,

TepMooOpaboTKa, Ha3HAUYEHUE M OOJIACTU MPUMEHEHHS
KOHCTPYKIMOHHBIX CTAJICH.

[1-5]




NucTpymenTanpHble cTanu ©  ciuiaBbl. Cranm s
peXYyIIUX WHCTPYMEHTOB: YIJIEPOAMCTHIE,
JIETUPOBAHHBIE, OBICTPOpPEKYIIHE.
MeramiokepamMmuuecke TBepAble ciuiaBbl. Cranud s
M3MEpUTENbHBIX MHCTPpYMEHTOB. CTalu AJsl IITaMIIOB
neOPMUPOBAHUS B XOJIOJHOM U TOPSYEM COCTOSHUSX.

Koppo3uonHocToiikue cranu U cruiaBbl. JKapoynopHbie
CTaJIM U CIUIaBbl. MarHUTHBIE U HEMAarHUTHBIE CTANU U
crutaBpl.  CrTanM W CIUIaBbl  MOHUKEHHOTO U

MOBBILICHHOT'O IIEKTPOCONPOTHUBIICHUSL.
CaeprpoBogauky. CTany U CIUIaBbI C OCOOCHHOCTSIMU

8 MOJyJsl YHOPYroCTH UM  TEIUIOBOro Kod3((uimenrta [1-5]
PACIIPEHUSL.

CnnaBel Ha ocHOBe Menu. Jlatynu u Opon3bl. CriiaBsl
Ha OcHOBe amoMuHus. JluteliHble u nepopmupyembie
craBel.  [lpumom wu  6ab6utel.  Knaccudukanms
HEMETaJNINYECKUX MaTEepUaJIoB.

6
6. Codeporcanue KonnoKeuymoes
KonnokBuymbl ydeOHBIM IIJIaHOM HE TIPEAYCMOTPEHBI.
7. Ilepeuens npakmuyecKux 3aHamuil
E o m s VYuebHo-
2 |E Ola & Tema MpakTH4eCcKOro 3aHSTHUSI.
e 5 2= = METOIHUYECKOEC
o | @ F = Bompocsl, oTpabaTeiBaeMble Ha IPAKTUYECKOM 3aHITHU
Z & obecrieueHue
1 2 3 4 5
Bnusaue creneHu xononHoi aedopmarnuu Ha CTPYKTYpy U [16,17]
3 2 1 CBOMCTBA METAJUIOB.
BnusHue temmepaTyphl HarpeBa Ha CTPYKTYpPY M CBOWCTBa
XOJIOTHOZIEOPMHUPOBAHHOTO METaLIA
H3y4yeHne MUKpPOCTPYKTYpPBI CTaJId B PABHOBECHOM [7.,8]
5 2 3 | cocrostHUM.
M3y4eHue CTpyKTypbl 1 MEXaHUUECKHX CBOWCTB YYT'YHOB
4
8. Ilepeuens nabopamophuvix padom
Ne Bcero HaumenoBanue j1abopaTopHoii padorsl. 3axanus, Y4uebHo-
TeMbl | YacoB | BONPOCHI, OTPadaThIBaeMble HA JIAG0PATOPHOM 3aHATHH MeToau4YecKoe
ob0ecrieyeHue
1 2 4 3
Bnusiaue creneHu xojogHOW aedopManMu Ha CTPYKTYpY H [16,17]
3 CBOICTBa METAJUIOB.
BnusiHne Temmneparypbl HarpeBa Ha CTPYKT U CBOMCTBa
paryp p PYKTYpY
XO0JI0THOZIe(hOPMUPOBAHHOTO METAIIIA




4

3

Mertannorpaduueckuii aHaJIu3 METAJUIOB U CILJIABOB.
Juarpamma COCTOSTHHSI KeJIe30yTIIEPOAUCTHIX CILIaBOB.
VY bpTpa3zBykoBas AeEKTOCKONHUS JeTaeH.

[14,20,21]

N3yyenne MUKPOCTPYKTYpPBI CTAJIA B PABHOBECHOM
COCTOSIHUH.
V3yueHue CTpyKTypbl U MEXaHHYECKUX CBOWCTB YyT'YHOB

[7.8]

N3mepenne TBEpIOCTH METAJUIOB U CIUIABOB

N3yuenue CTpyKTyphl cTajiell B HEPaBHOBECHOM COCTOSIHUH
OTtnyck 3aKajaeHHOMU CTallu.

Onpenenenne NpoKaJIuBaeMOCTU CTAJIH.

N3yueHne MUKPOCTPYKTYpPBI CTAJIbHBIX JI€Taed TI0CIIe
LIEMEHTALNU

MapxkupoBKa 1 Ha3HAUEHHE CTaJICh

[9,10,15,18,19,
22,23]

I/I3yquI/Ie MUKPOCTPYKTYPBI HHCTPYMCHTAJIbHBIX crajneu u
CIIJIaBOB

[11]

W3y4eHne CTpyKTyphl LIBETHBIX CIIJIABOB
MHUKPOCTPYKTYPHBIN aHAJIM3 IJIACTMACC

[12,13]

9. 3adanusa ona camocmoamenvbHoil padbomvl CmyOeHmos

TEMBI

Bcero
4acoB

BOHpOCI)I AJid CaMOCTOATCIIBHOI'O U3YYCHHUA

YyebHo-
METOIUYECKOE
obecrnieueHue

3

4

Tumel  KpUCTAIIMYECKUX  CTPYKTYp, MX  XapaKTepHCTHKA.
JedekTbl aToMHO-KpUCTauIndeckoro crpoenus. Kpuas Onunra.

[1-6]

11

TepMoauHaMUUECKHE OCHOBBI CAaMOIIPOM3BOJIBHOM NEPBUYHOU
Kpuctaum3anuu. Pasmep kpucramnoB. He camonpowusBoibHas
MepBUYHAs  KPUCTAUTU3AllMs, OCHOBBI  MOIUDUIIUPOBAHUSA,
MOI[I/I(bI/IKaTOpI:I TYTOILIaBKUEC W TTOBCPXHOCTHO AKTUBHBIC.
Bropuunas kpucrammsanusi.

[1-6]

14

Mexanusm XOJIOJTHON MJIACTUYECKON nedopmariiu.
[Tnactuueckas nedopmaiusi B MeTainax. BnusHue Ha cBOMCTBA.
Bo3sspar. OTapIX. IMonmuronusanus. Pexpucrannuzanus
NepBUYHAs U BTOpUYHAs. J{MarpaMmbl peKpUCTaIU3aluu

[1-6]

14

['eTeporenHsie CTPYKTYpBI.

XUMUYECKUE COEAUHEHUS] M HX PA3HOBUAHOCTH. TBepapie
pacTBopbl. PacTBOpbl Ha OCHOBE OJHOM M3 KOMIIOHEHT.
OrpaHnyueHHbIE U HEOTPAaHUYEHHBIE TBEP/IbIE pacTBOPHI. TBEp/IbIe
pacTBOpPBI HA OCHOBE XUMUYECKUX COCTMHEHUMN.

YnopsanoyeHHble TBEpIbIE pacTBOPbL. MeETOabl MOCTPOEHUS
JarpaMM COCTOSIHUA. MeTonbl aHaM3a AuarpaMM COCTOSIHUS
(mpaBuyo ¢a3, mpaBUIIO KOHIICHTPAIMI) Ha PUMEPE AUarpPaMMBbl
COCTOSIHUSI ISl ClIydas HEOTPAaHMYEHHOM pacTBOPUMOCTH
KOMIIOHEHT B TBEPJAOM COCTOSIHUH.

AHanu3 aMarpaMM COCTOSIHHMSI JTBOWHBIX CIUIABOB: IS Cilydas
OTPaHUYEHHOM  PAacTBOPUMOCTH  KOMIIOHEHT B  TBEpPIOM
COCTOSIHUM; JJIA CIy4dasi MOJHOM HEPAaCTBOPUMOCTH KOMIIOHEHT B
TBEPJOM COCTOSHUU W JUIS Cllydass 0Opa3oOBaHUs YCTOWYMBBIX

[1-6]




MIPOMEXYTOUHBIX COETMHEHUH.

14

KommoneHTsl 1 ¢a3bl B CIUTaBax jkeje3a C yriaepoaoM. AHamu3
JMarpaMMbl COCTOSIHUS JKEJIe30 — IIEMCHTHT.

JlnarpamMma COCTOSIHMS CIUIaBOB Jkene3o — rpadur. Ilpomeccs
rpadputmzanuu. Kiaccudukamms crmaBoB. CTalld W YyTYHBI.
CtpykTypa, CBOWMCTBAa M MPUMEHSIEMOCTh OENbIX, OTOCICHHBIX U
CepBIX, MOU(UITMPOBAHHBIX M BRICOKOIIPOYHBIX YyT'YHOB.

[1-6]

18

[IpeBpamienuss npu HarpeBe [0 ayCTEHUTHOI'O COCTOSIHHUS.
IIpeBpaliieHre aycTeHUTa MPU OXJIAKACHUU U NEPEOXIIaKICHUU.
IlepnutHOE [IpeBpAlLCHUE. beitnuTHOE [IpeBpalleHUE.
MaprencutHoe mpeBpaiieHue. [IpeBpaiieHuss npu  OTIyCKe
CTaJIN.

IIpaktuka TtepmooOpaboTku. HarpeBarenbHble —ycTpoiicTBa.
Oxnaxparomue  cpeapl.  3amura OT  OKHUCJIEHUS  IIpU
TepMoobOpaboTke. Buasl TepMmooOpaboTku cranu. OTKUT CTaH.
Hopmaimsanus cranu.

3akanka  crtanu.  Bpeibop  Temmeparypbel.  OxjaxzaeHue.
BHyTpeHHue HanpskeHus. 3aKaJuBacMOCTh U MPOKaTHUBAEMOCTh
crami. CnocoObl 3akanku ctamu. Otmyck cramu. OO6paboTka
xonoaoM. Tepmomexanuyeckast 00paboTka.

IToBepxHOCTHOE ympouHeHue ctanu. [ToBepXxHOCTHas 3akalika.
XumuKo-Tepmudeckas o0padorka. Llemenramus. A30TupoBaHHE.
Hutpouementauus. Juddy3nonHas MeTauM3anus.

10

Cramu OOBIKHOBCHHOTO KauyeCTBa, MApKHPOBKA, HAa3HAUCHUE U
obnactu npumeHeHus. CTanu CHEIUAIBHOTO HAa3HAYECHUS: IS
JUCTOBOH M OOBEMHOH INTAMIIOBKH; HArapTOBAaHHBIC CTalld;
aBToMaTHble  cranu. JlerupoBaHHble — cTanu.  BnusiHue
JIETUPYIOIIUX JJIEMEHTOB HA CTPYKTYPY M CBOMCTBA CTaJICi.
Knaccudukanus u MapKupoBKa CTaleH.

KOHCTpYKIIMOHHBIE CTAld M MX PA3HOBUIHOCTHU: IIEMECHTYEMBIE,
yIydiiaemble, MPY>KUHHBIE, IAPUKOMOIIITUITHUKOBBIE,
BBICOKOIIPOYHBIC, CTPOUTENbHBIE W apmarypHblie. CTpyKTypa,
TepMooOpaboTKa, Ha3Haue€HWE W  O0NacTH  MPUMEHEHUS
KOHCTPYKIMOHHBIX CTajeH.

WNuctpymenTanbhble ctanu M croiaBbl. CTanmu O pexXyLIUX
WHCTPYMEHTOB: YTIICPOJIUCTHIC, JIETUPOBAHHEIE,
ObICTpopexkymre. MeTaioKkepaMUYecKue TBEpble CIUIABHL.
Cranu 111 I3MEPUTETBHBIX HHCTPYMEHTOB. CTallu JUIsl IIITaMITOB
neOpMUPOBAHUS B XOJIOJHOM U TOPSYEM COCTOSHUSX.

10

KopposuonHocroiikue ctanu u criaBbl. JKapoynopHsle CTald U
CIUIaBbl. MarHUTHBIE 1 HEMArHUTHBIE CTAJIM U CIUIaBbl. CTanu u
CIUIaBbI MIOHUKEHHOT'O U MOBBIIIEHHOTO 3JIEKTPOCONPOTUBIICHUS.
CeepnpoBoanuku. CTaiau M CIIaBbl ¢ OCOOEHHOCTSIMH MOIYJIS
YIOPYTOCTH U TEIJIOBOTO KO3 PUIIMEHTA pacIliupeHHUsL.

CnunaBbl Ha ocHOBe Menu. JlaryHu u 6pon3bl. CIutaBbl Ha OCHOBE
amomuHus. Jlureltnele u aegopmupyemsle crasbl. [lpunon u
6a06uThl. Knaccugukaiys HeMeTaJUIMYeCKUX MaTepHaJIoB.
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10. Pacuemmno-cpagpuueckasn paboma




PacuetHo-rpaduyeckas pabota yueOHbIM IUIAHOM HE MPEAYCMOTpPEHA.

11. Kypcosas paboma
KypcoBas paboTa yueOHBIM IJTAHOM HE MPEyCMOTPEHA.
12. Kypcoeoii npoexm

KypcoBoii nmpoekT yueOHbIM MIIaHOM HE TPETYyCMOTPEH.

13. @ono ouenounvix cpeocme 011 NPOGEOEHU NPOMENCYMOYHOU ammecmayuu
ooyuarowuxca no oucyunaune (Mooyno)

Crenenb CPOPMUPOBAHHOCTH Y CTYJIEHTa KOMIIETCHIIMM, MPETyCMOTPEHHBIX
y4eOHBIM TIJIAHOM, OIIEHUBAETCA IMPEIoaaBaTesieM Ha BCEX dTanax yuyeOHOTro mpoliecca
Kak B pe3yJibTaTe HAOJIIOJICHUS 32 €r0 paboTOM B ayquTOpHsX (J1abopaTopusix), Tak U IO
pe3yJbTaTaM BBIMOJHEHUS UHAMBUYAIbHBIX 3adaHui. OnucaHne KpUTEPUEB U IIKAJIbI
OIICHUBAHUS JAHO B TaOIUIAX.

B mnponecce ocBoeHHsI 00pa3oBaTENbHOW MPOrpaMMbl y OOydaromIerocs B XOJ€
M3yYeHMs JUCHUIUIMHBI «MarepuanoBeneHuey JOMkKHA ObITh  copMupoBaHa
npodeccronanbHas kommneTeHmus (ITK-1):

YPpOBHM OCBOCHUSI KOMIIETCHIIUN

Wnnekc CIIOCOOHOCTh MPUMEHSTH CIOCOOBI PAIIMOHATBLHOTO HMCIOIB30BAHUS HEOOXOIUMBIX
IIK-1 BUJIOB PECYPCOB B MAIIMHOCTPOUTENBHBIX MMPOU3BOJICTBAX, BHIOUPATH OCHOBHBIC U
BCIIOMOTATENIbHBIE MaTepuasabl JJIi W3TOTOBJICHHUS WX HW3JEIHH, CIOCOOBI
peanu3alnny OCHOBHBIX TEXHOJIOTHYECKUX MPOLIECCOB, AaHATTMTUYECKUE U YUCIIEHHBIE
METO/Bl MPHU pa3pabOTKe MX MAaTEeMAaTHYECKHUX MOJIECH, a TaKkXKe COBPEMEHHBIC
METO/JIbI pa3pabOTKHU MaJIOOTXOAHBIX, SHEPTrOCcOEPETaIONINX U IKOJIOTMYECKH YHCTHIX
MalTHHOCTPOUTEIBHBIX TEXHOJIOTUM
Crynenn TlokaszaTenu oneHKH Texuonornu OTINYUTENLHEIE CpenctBa u
ypOBHEMU pe3yabTaToOB (dhopMupoBaHHUS MIPU3HAKU TEXHOJIOTHH
OCBOEHUS OIIEHKH
KOMIIETEHIINH
[Toporossrii 3Haer: Jlexuun, Bocnpoussogut | JIJaboparopubie
(ymomiers.) . 3aKOHOMEPHOCTH | JIabopaTOpHBIE OCHOBHEIC paboThI
MIPOIIECCOB 3aHATUSI MOHSATHS, 3HAET | BBIIOJHEHBI c
KpUCTAJUTU3aLUU H METO/IBI, HEOOJIBIITUMHU
CTPYKTYpPOOOpa30BaHUS MPOTICAYPHI, 3aMeYaHUsIMH,
METAJUIOB W  CIJIABOB, CBOIICTBA, HMECIIUCH
OCHOBBI nx NPUBOUT (aKTHI, | 3aTPYAHCHUS TIPH
TEPMOOOPAOOTKH, UACHTUPUIUPYET, | OTBETE Ha
CIIOCOOBI 3aIUATHI Jaet 0030pHOE JIOIIOJIHUTEIILHBIE




METAJUIOB OT KOPPO3UH,

. KJ1accu(hUKaLuio
U CHOCOOBI MHOJyYeHHS
KOMITO3HIIMOHHBIX
MaTepuaos;

. TPUHIIMITBI
BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepuaioB ISt
NPUMCHEHHS B
IPOU3BO/ICTBE;

. CTpOCHHE u
CBOMCTBa METaJJIOB,
METO/IbI ux
UCCIIEIOBAHHS;

. KI1accu(hUKauio

MaTepuaioB, METaJIOB
U CIUIaBOB, MX 0O0JIacTH
MIPUMEHEHUS,

YMmeer:

*pacro3HaBaTh u
KJ1IacCU(PHUITUIPOBATH
KOHCTPYKIIMOHHBIE i
CBIPBEBBIC  MaTEpPUAJIBI
M0 BHEIIHEMY BHUIY,
MIPOUCXOXKICHUIO,
CBOMCTBaAM,;
*OTPENEIATh BUJIBI
KOHCTPYKITMOHHBIX
MaTepHuaoB;

*BBIOMpATh MaTepuaibl
JUISl KOHCTPYKIMM MO UX

Ha3HAYCHUIO "
YCIIOBHSIM
SKCIUTyaTal|u;
*TIPOBOJUTH
MCCJIEIOBAHMUS "

WCIIBITaHUSI MAaTEPUAJIOB
Bmaneer:

suH(opmaruei 0
CBOMCTBAx 51
PUMEHEHUN

Pa3IUYHBIX MaTCpUaIOB
*HaBBIKAMHU
MPaBWIBHOTO  BBIOOpaA
MaTepHajoB HUCXOAS U3
aHaimsa YCIIOBUH
HKCIUTyaTaIH u
IPOM3BOJICTBA.

¢ HaBbIKaMM Ha3HA4YCHUA
TepMOOOPabOTKH
MAallIMHOCTPOUTCIIbHBIX

OITMCaHHCE.

BOIIPOCHI;

He wMenee 60%
MPaBUIIBLHBIX
OTBETOB npu
BBIIOJIHEHUH
TECTOBBIX
3aJIaHNi;

HE BIIOJIHE
3aKOHYEHHBIE
BBIBOJALI B OTBETE
Ha BONPOCHI Ha
3a4eTe




MaTepUaJIoB;

*HaBBIKAMHU o
omnpeneaeHuo GU3NKO -
MEXaHWYECKUX CBOMCTB

MaTepHaJoB.

[IponBuHyThI | 3HaeT:

(xoporo) . 3aKOHOMEPHOCTH
IPOIIECCOB
KPHUCTaILTU3AIHH U
CTPYKTYypOOOpa30BaHUS
METAJUIOB M CIUIABOB,
OCHOBBI ux
TepMOOOPabOTKH,
CHoco0bI 3aIIUTHI
METAJUIOB OT KOPPO3UH,
. KJ1accu(hUKanuio
U CIOCOOBI TONyYCHHUS
KOMITO3UITHOHHBIX
MaTepHaJoB;

. MIPUHITUITBI
BBIOOpA
KOHCTPYKIITHOHHBIX
MaTepHalioB ISt
PUMEHCHHS B
IPOM3BOJICTBE;

. CTpOeHHuEe u
CBOICTBa METAJLIOB,
METO/TBI ux
WCCIICJIOBAHMUS,

. KJIacCU(PUKAIIUIO

MaTepuanoB, METaIOB
MU CIUIaBOB, MX 0OO0JIacTH
MIPUMEHEHUS;

YmMmeer:

*pacro3HaBaTh u
KJIaCCU(PUIIUPOBATH
KOHCTPYKIIUOHHEIE 5
CBIPBEBBIE  MaTepUabl
[0 BHEIIHEMY BHLY,
MIPOUCXOXKICHHUIO,
CBOMCTBAM,;
*OIpeeTsaTh BUJIBI
KOHCprKHI/IOHHI)IX
MaTepuasoB;

*BRIOMpATh MaTepuaibl
JUTSI KOHCTPYKIIUNA TIO0 UX

Ha3HAYEHUIO H
YCIIOBUSIM
JKCIUTyaTalllu;
*IIPOBOJUTH
HCCICA0BaHUS u

HCIBITAHUSA MAaTCPUAJIOB

BrrsgBaser
B3aMMOCBSI3H,
KIIACCU(PUITUPYET,
YIOPSOUYUBAET,
UHTEPIPETUPYET,
TJIAHUPYET,
MPUMEHSIET
3aKOHBI,
peanu30BbIBACT,
UCIIOJIb3YET.

JlaGoparopHble
paboThl
BBIITOJIHEHBI c
HEOOJIBIIIUMH
3aMEUYaHHIMU,
HMEHNCH
HeOOoIbIIIIE
HETOYHOCTH  TIPH
OTBETE Ha
JIOMOJIHUTEIbHEIE
BOTIPOCHI;

He MeHee 75%
MIPABHIILHBIX
OTBETOB npu
BBITIOJTHEHUH
TECTOBBIX
3aJaHUM;
HMEIOTCS
HErpyObie OMUOKH
WIAM  HETOYHOCTHU
npu  OTBETE Ha
BOTIPOCHI Ha
3a4eTe




Bnaneer:

suH(popmarueit 0
CBOMCTBaxX u
MPUMEHEHUN

pa3IMYHbIX MaTepUajIoB
*HABBIKAMH

MPaBWIBHOTO  BBIOOpA
MaTepUalioB HCXOIs U3

aHanmza yCJIOBUH
JKCIUTyaTaIuu u
IIPOU3BO/ICTBA.

* HaBBIKAMU Ha3HAYCHUS
TepMOOOPabOTKH
MaIIHHOCTPOUTEITBHBIX
MaTepuasos;

*HABBIKAMH 1o

omnpeneaecHUu0 (U3HKO -
MEXaHUYECKUX CBOUCTB

MaTepUaJIOB.

Bricoknii 3Haer:

(oTIIMYHO) . 3aKOHOMEPHOCTH
MIPOIIECCOB
KpHUCTaJLTU3AIH u
CTPYKTYpOOOpa30BaHUS
METAJUIOB W  CIUIABOB,
OCHOBBI ux
TEpMOOOPabOTKH,
CIocoObI 3aIIUTHI
METAJIJIOB OT KOPPO3HH;
. KJIacCU(PUKAIIUIO
U CrIocoObl TONy4eHUs
KOMITO3UITHOHHBIX
MaTepHasoB;

. MIPUHITUITBI
BbIOOpa
KOHCTPYKIIMOHHBIX
MaTepHajoB TUTST
PUMEHCHHUS B
MIPOU3BO/ICTRBE;

. CTpOCHHE u
CBOMCTBaA METaJIO0B,
METO/IbI ux
WCCIIC/IOBAHHS,

. KJ1accu(UKALUIO

MaTepHajoB, METAJJIOB
U CIUIaBOB, UX 00JIACTH
PUMEHECHHUS;

YwMmeer:

*pacIio3HaBaTh u
KJIaccu(puIpoBaTh
KOHCTPYKIIMOHHBIE |
CBIPbEBBIC  MaTepHAaJIbl

AHanuzupyer,
JIMarHOCTUPYET,
OLICHUBAET,
IIPOTHO3UPYET,

KOHCTpYHpPYET.

JlaGoparopHble
paboThI
BBIIIOJIHEHBI ~ Oe3
3aMEYaHuM,
CTYJIEHT CBOOOJHO
OTBEYACT Ha
JIOIIOJIHUTEIILHBIC
BOIIPOCHI;

He MeHee 90%
MPaBUIIbHBIX
OTBETOB npu
BBITNIOJTHEHHH
TECTOBBIX
3aJIaHHi;
CTYJICHT ymeer
ONepUpPOBATH
CIICIIUATbHBIMH
TePMUHAMHU,
UCIIOJIb3YET B
OTBETE
JOMOJIHUTEIIbHBIN
Marepuan,
WJLTIOCTPUPYET
TEOPETUUECKIE
MTOJIOKCHUS
MPaKTHYECKUMU
npuMepamMu

Mpyd  OTBETE Ha
BOIIPOCHI Ha
3a4eTe




10 BHEIIHEMY BHUIY,
MIPOUCXOXKICHUIO,
CBOMCTBaM,;
*ONPEACIISTH BUJIBI
KOHCTPYKIITMOHHBIX
MaTepUAJIOB;
*BBIOMpATh MaTepUabl
JUISL KOHCTPYKIMM 110 UX

Ha3HAYECHUIO u
YCIOBUSAM
SKCILTyaTalluu;
*IIPOBOJAUTH
HCCJICTOBAaHUS H
WCIIBITAHUSI MATEPUATIOB
Bnaneer:

suH(pOpMaIuei 0
CBOMCTBaxX u
MpUMEHEHUHN

PAa3IMIHBIX MAaTCPUATIOB
*HaBBIKAMHU

IPaBWIBHOIO  BbIOOpaA
MaTepualioB UCXOIs W3

aHanusa YCIIOBH
9KCIUTyaTaluu U
IPOU3BOACTBA.

* HaBBIKAMU Ha3HAYECHUs
TepMO0OpaboTKH
MaIIMHOCTPOUTEIbHBIX
MaTepuasos;

*HaBBIKAMHU o

onpezaeneHuto Gpusmnko -
MEXAHUYECKUX CBOWCTB
MaTepHaJIOB.

JlaGopatopHble paOOTBl CUUTAIOTCS YCHEIIHO BBHINOJHEHHBIMH B Clydae
MPEIOCTABIICHUS B KOHIIE 3aHATUN, OTBEICHHBIX Ha BBIOJIHEHUE 3TOM paboThl, OTYETA,
BKJIIOYAIOILIIETO TEMY, XOJ pabOThl, COOTBETCTBYIOIIME PHUCYHKH U TOAMHCH (IIPH
HaJU4KMH), U OTBETEC Ha BOMPOCHI (3ammre) mo teme pabotsl. Illkama omneHuBaHUS —
«3a4TEHO» / «HE 3a4YTEHO». «3aYTEHO» 3a MPAKTUYECKYIO0 pabOTy CTaBUTCA B Ciydae,
€CJIM OHA IMOJIHOCTHIO U MPABWIBHO BBINIOJHEHA, U TIPU 3TOM OOYYAIOIIMMCS MTOKa3aHO
CBOOOJIHOE BJIaJICHHE MaTepuasioM Mo aucuurimHe. «He 3aureHo» craBuTCs B ciiydae,
€CIM TpakTU4yeckas paldoTa BBHINOJHEHA HEBEPHO W/WIM HE TMOJHOCTHIO, M OHa
BO3BpAIlla€TCAd CTYIEHTY Ha J0palOTKy, a 3aTeéM BHOBb CHAETCi Ha MPOBEPKY
IPernoaBaTesio.

CamocTtosiTennbHast paboTa CUYMTAeTCSl YCHEIIHO BBIMOJHEHHOW B Ciydae
MIPEJOCTABIECHUS OTUETA MO KAXKJI0M TeMe. 3alaHue JUIsl OTYETa COOTBETCTBYET MYHKTY




9 paboueii mporpammbl. OTieHUBaHUE OTYETOB MPOBOIUTCS MO MPHUHIIUITY «3a4TEHOY /
«HE 3aYTeHO». «3auTeHO» BBICTABISCTCS B CiIy4ae, eciau oT4eT odopmiieH B
COOTBETCTBUH C KPUTEPHSIMHU:

- TPaBWIBHOCTh O(OpPMIICHHS OTYeTa (TUTYyJbHAs CTpPaHUIlA, OTJIABICHUE U
odopMIIEHHE HCTOYHUKOB);

- YPOBEHB PACKPHITHSI TEMbI OTYETa / IPOPaOOTAHHOCTh TEMBI,

- CTPYKTYpPHPOBAaHHOCTh MaTepHraa,

- KOJIMYECTBO MCTIOJIB30BAHHBIX JINTEPATYPHBIX HCTOYHUKOB.

B cnyuae ecnu kakoi-1u00 U3 KpUTEPUEB HE BBIMOJIHEH, OTUET BO3BpaIlaeTCs Ha
TOpaboOTKYy.

B konme cemectpa oOyuaromuiicsi MICbMEHHO OTBEYAeT HAa TECTOBBIC 3a/laHusl,
coJiep Kaline BOTPOCHI MO0 M3y4eHHOMY Marepuany. OICHHMBaHUE TECTOBBIX 3aJaHHM
MPOBOJIUTCSA TO TPHUHIUIY «3a4TE€HO» / «HE 3adTeHOo». B KadecTBe KpUTEpHEB
OIICHUBAHUS UCIOJIb3YeTCS KOJUYECTBO MPaBWIbHBIX OTBETOB. [Ipu oTBeTe Oosiee yewm,
Ha 60 % BONPOCOB BBICTABIAETCS «3aUYT€HO», B CIydyae MEHBIIETO KOJUYECTBA
MPaBUJILHBIX OTBETOB CTABUTCS «HE 3aUTCHOY.

K sk3aMeHy 1o ucuurimHe o0yqaroniuecs J0MyCKaTCs pu:

— TMPEIOCTaBICHUM M 3aIIUTE OTYETOB MO BCEM IMPAKTHUYECKUM U J1aOOpaTOpPHBIM
3aHATHAM;
— YCIIENITHOM HAIMCaHUHU TECTOBBIX 3aaHUM.

Bonpocet 014 3auema

1. N300pa3ute auarpaMMy COCTOSIHMSI JIBOMHBIX CIUIaBOB JJISI Cllydyasi MOJHOM PacTBOPUMOCTH
KOMITOHEHT B TBEPJOM COCTOSIHMH, HaHEeCHUTe 00JacTH (Pa3oBON OJHOPOJHOCTH, TOCTPOUTE KPHUBYIO
KpUCTaJUIM3allMK ¢ TIPUMEHEHUEM IpaBuia (a3, onpenenure XuMuUUeckuil coctas ¢a3 B 1ByX(ha3HOH
oOnactu, onpenenute o0beMbl Qa3 B IByx(a3zHoil o0nacTu, JaiiTe XapakTepUCTUKY CIUIaBa B TBEPIOM
COCTOSIHUH.

2.  V3oOpasure muarpaMMy COCTOSIHHS JIBOMHBIX CIUIABOB JJISI CIydasl IOJHOW HEPacTBOPUMOCTH
KOMIIOHEHT B TBEPAOM COCTOSIHMM, HaHecuTe o0sacTu (a30BOH OAHOPOAHOCTH, [UIA JI0
HBTEKTHUYECKOTO CIUIaBa MOCTPONTE KPHBYIO KPHUCTAUIM3AllMM C TIPUMEHEHHWEM TmpaBuia ¢as,
oIpeJieNIuTe XUMHUECKuil coctas (a3 B [Byxda3Hoi obnactu, onpenenute o0bemsl Ga3 B 1ByX(ha3HOM
o0JacTH, JaiTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSHUM.

3. HM3oOpasure auarpaMMy COCTOSIHMS JIBOMHBIX CIUIAaBOB Ui CJly4as OTpaHMYCHHOMN
pPacTBOPUMOCTH KOMITOHEHT B TBEPJIOM COCTOSIHHH, HaHeCUTE 001acTH (a30BOil OHOPOTHOCTH, IS 32
HBTEKTHUYECKOTO CIUIaBa MOCTPONTE KPHUBYI KpPUCTAJUIM3AallUM C TPUMEHEHHEM ImpaBuia ¢as,
oTpeieNIuTe XUMUYeCcKuil coctaB (a3 B Byx(a3Hoil obsacTu, onpenenaure oobeMsl pa3 B AByxha3HOH
o0J1acTH, AaiTe XapaKTepPUCTUKY CIUIaBa B TBEPAOM COCTOSHUH.

4.  H300pa3ure auarpaMmy COCTOSIHHSI JBOWHBIX CIUIABOB JUJISL CIy4as 0Opa30BaHUS YCTOHUMBBIX
MIPOMEKYTOUHBIX COEAMHEHU, HaHecuTe 001acTH (a30BON OJTHOPOTHOCTH, JUI CIUIaBA COJIEPIKAILErO
YCTOMYMBOE TPOMEKYTOUYHOE COEAWHEHHE MOCTPONTE KPHUBYIO KPUCTAUIM3AIMUA C TPUMEHEHHEM
npaBuia ¢as, orpeaeruTe XUMUIecKuid coctaB (a3 B AByxda3Hoi obiactu, onpenenure o0beMsl a3
B IByX(pa3HO# 00s1acTH, JaliTe XapaKTEPUCTHKY CIUIaBa B TBEPIOM COCTOSTHUH

5. HM3oOpasure paumarpammy coctosiHusi crulaBoB Fe — FesC, Hanecure oOmactu ¢a3oBoit
OJTHOPOJHOCTH, JUIS TUTIOBBIX CIUTABOB MOCTPOITE KPUBYIO KPHCTALTU3AINH C IIPUMEHEHUEM TTpaBHIIa
¢a3, onpenenuTe XMMUYECKUN cocTaB (a3 B AByx(a3HON 00JacCTH MpU pazIHUHBIX TEMIepaTypax,
OIIpeIeJINTE MPH 3TOM 00beMBI (pa3, AaliTe XapaKTepUCTUKY CIUIaBa B TBEPAOM COCTOSTHUM.



6. HM3oOpasure auarpaMMy COCTOSHHUS CIUIaBOB XKelle30 — rpaduT, HaHecuTe o0yacTu (a3zoBOi
OJTHOPOJIHOCTH, JJISl TUIIOBBIX CIZIABOB MOCTPONTE KPUBYIO KPHCTAJUIN3ALMH C IPUMEHEHHEM IpaBHiIa
¢a3, onpenenuTe XMMUYECKUN cocTaB (a3 B AByx(a3HON 00JacTH MpU pa3IUUHBIX TEMIepaTypax,
OIIPEAETNTE IIPH ATOM 00BEMBI (a3, JaliTe XapaKTEPUCTHUKY CIUIaBa B TBEPJOM COCTOSHUM.

7. [TpyxuHBI U3rOTOBIAIOTCS M3 craimu 651°. Ha3naubre pexuMbl TEpMOOOPAOOTKH M OMUIIUTE
(a3oBbIe MPEBPALLIECHUS U CTPYKTYPY CTAJIH.
8. 3ybuatblie Kosieca U3roToBIsOTCS 13 cTanu 40I'P u 1omKHBI ©IMETh BHICOKYIO TOBEPXHOCTHYIO

TBEPAOCTH MPH BA3KOMU cepaleBrHe. HazHaubTe peskUMBbI YIIPOUYHSIONIEH TepMOOOPaOOTKH U OMUILIUTE
(a3oBbBIE MPEBPAIICHUS 1 CTPYKTYPY CTAIIH.

0. Banbel penykropa msrotoBistorcs U3 ctaid 40X uM JOKHBI UMETh HAWJIy4dlllee COYETAaHHE
MPOYHOCTU U BS3KOCTU. Ha3HaubTe peskuMbl TepMOOOPaOOTKH U omuIIuTe (ha3zoBbIC NMPEBPAIICHUS U
CTPYKTYpPY CTaJIU.

10.  3Be3m0ouYKM WEMHOH Mepenaud HM3TOTOBISIOTCS W3 CTanud 45 W JIOJDKHBI MMETh BBICOKYIO
MIOBEPXHOCTHYKO TBEPAOCTh MpH BA3KOM cepaueBuHe. Ha3zHaubTe peXUMBl YIPOUHSAIOLIECH
TEPMOOOPAOOTKH M onHIIUTE (hAa30BBIC MPEBPALICHUS U CTPYKTYPY CTaJH.

11. W3mepuTenbHblii WMHCTPYMEHT — TMpoOka wusroroBieHa wu3 cranu 15XH. Hasnaubte
TEPMOOOPAOOTKY, ONUIINTE PEXKUMBI, ()a30BBIC TPEBPAIICHUS U CTPYKTYPY CTAJIH.

12. 3y6uiio u3rotoBieHo u3 ctanu Y7A. HasHaubre TepM0ooOpabOTKy, ONUIINUTE MPEBPALICHUS U
CTPYKTYPY CTaJIH.

13. ®pe3a uzrotopneHa u3 cranu P18. HaznaubTe TepMO0OOpabOTKY, OMUIIUTE PEKUMBI, (a30BbIC
MIPEBPAIICHUS B CTPYKTYPY CTAITU

14.  Cgsepna usrotoBistorcs u3 cranmu P6MS. HasnaubTe pexumbl TepMOOOPAOOTKU U OMHILUTE
(a3oBbBIE MIPEBPAIICHUS U CTPYKTYPY CTAIIH.

15. Hamaiika TOKapHOro pe3lma wu3rotoBieHa wu3 crmiaBa BKS. Onumure TeXHOIOTHIO
M3TOTOBIICHHSI, CTPYKTYpPY U CBOWCTBA

16. Tenma xayeHHWs TOMIIUITHUKOB U3roTOBIsIIOTCS U3 cranu LIX10. Ha3naubTe pexuMbl
YIOPOYHSIONIEH TepMOOOPAOOTKH U ONMUIIKTE (Ha30BbIC MIPEBPAIICHUS U CTPYKTYPY CTaJIH.

17. Meronom riy0OKOW IITAMIOBKU 332 HECKOJBKO MEPEXOJ0B M3rOTABIMBAIOT JIETANH U3 CTallU
10mnc. OnumuTe TepMOOOPadOTKY M CTPYKTYPHBIE U3MEHEHUS IPOUCXOASIINE TIPU ITOM.

18.  HamunpHuku wu3roTaBnuBarTcs U3 cranu Y 10. Ha3znaubte TepMooOpabOTKY, OMHIIUTE €€
peXHUMBI, Pa30BO-CTPYKTYPHBIC MIPEBPAMIECHUS M KOHSYHYIO CTPYKTYPY CTaIIN

19. Tunp3a nUIMHApPa BHYTPEHHETO CrOpaHus H3roTaBnuBaercs u3 cranu 38XMIOA u momkHa

o0aaTh BBHICOKOW MOBEPXHOCTHOM TBEPJIOCTHbIO M M3HOCOCTOMKOCTHIO. Ha3HaubTe ympouHSIONIYIO
TEPMOOOPAOOTKY, OMMILIUTE PEXUMBI, (Da30BbIe U CTPYKTYpHBIE MPEBpAILEHHUs] U CTPYKTYpYy CTajH B
YIIPOYHEHHOM COCTOSIHHH.

20. 3yOuatble Kojeca U3roToBistoTcss u3 cranmu 12XH3A u  J0/KHBI MMETh BBICOKYIO
ITIOBEPXHOCTHYKO TBEPAOCTh TIPH BA3KOM cepaueBuHe. Ha3zHaubTe pEXHMMBI  YIPOUHSAIOLICH
TEPMOOOPAOOTKY M OMUIIHUTE (ha30BbIE MPEBPALLIEHUS U CTPYKTYPY CTaJH.

21. Banmbl penykTopa M3roTOBIIOTCA M3 CTanW 45 W JODKHBI MMETh HAWIydllee COYeTaHUe
NPOYHOCTH M IUIACTMYHOCTH. HazHaubTe pPEXUMBI YIPOUHSAIOUIEH TepMOOOpPaOOTKH W OIHUIINTE
(hazoBble NMpeBpalLEHUsI U CTPYKTYPY CTalln

22.  VYxaxure HazHaueHHe M O0NacTH MPHUMEHEHHs] HMXKE MEepPEUMCIIEHHBIX CTaleld W CIUIaBOB:
Cr.6cn, 12X2H4A, 40XI'®d, Ac20XI'HM, 65T'A, X 20CT", V7, P9, 9XC, Cr.2cnh, 15X, 40X, A30,
60C2, , V13, P6MS5, X, Cr.3nc, 15X, 451, AC14, S0XT'A, IIIX 10, Y8A, P95, 9X, Cr.3kn, 18XT,
40I°, A35, 70, IX 4, V13A, P6M3, Cr.lnc, 20XH, 40, A11, 55C2, IX 15CT, V8, P9, Cr.1kn,
12XH2, 50, A20, 65, IIX 15, V10, P12, C1.0, 20XH, 40, Al12, 50T, V7A, P18, XBI', Cr.61c,
14X2H3MA, 50XH, AC30XM, 60C2X®DA, V11, 11X, Cr.5I'mec, 15X2M, 30XM, AC38XI'M,
60C2XA, Y7A, P9K10.

Hepeueub 60NPOCOB K IK3AMENH)



DK3aMeH He MPEAYCMOTPEH YUYCOHBIM IJIAHOM.

TecToBBIC 32JaHUA 110 JUCIHUILINHE

1. OcHOBBI TeopHH CIIIABOB
1.1. KOJIMYECTBO ATOMOB, ITPUXOJAILMXCS HA OJIHYJIEMEHTAPHYIO SYEHKY B OLIK
PEILIETKE
1)2:2)4,3)2;4) 4
1.2. KOJIMYECTBO ATOMOB, ITPUXOJAILINXCS HA OJIHY DJIEMEHTAPHVIO SYEMKY B I'TY
PEILIETKE
1)2:2)4,1)2;2) 4
1.3. KOJIMYECTBO ATOMOB, ITPUXOJIAIINXCS HA OJIHY DJIEMEHTAPHVIO STYEMKY B I'lIK
PEILIETKE
1)2;2)4;3)6;4)8
1.4. CIIOCOBHOCTb METAJIJIA OBPA3OBBIBATB PA3HBIE TUITI KPUCTAJIIMYECKUX
PEILIETOK
1) anuzoTpornust; 2) Teketypa; 3) noauMopdusm; 4) H30TPOITHOCTH
1.5. HEPABHOMEPHOCTB CBOMCTB KPUCTAJIJIA B PASJIMUYHBIX KPYCTAJIJIOTPAGUYECKNX
HAITPABJIEHUSIX HA3BIBAIOT
1) nukBamwmeii; 2) aHuzotpomuei; 3) TekcTypoii; 4) mommmMophruzMomM
1.6. TUNIOTHOCTb JJUCJIOKAITUI B U3IEJINN, U3TOTOBJIEHHOM XOJIOJIHOM IIITAMIIOBKOM
1) 104 cm?; 2) 106 em?; 3) 1012 em?; 4) 102 em™
1.7. JE®EKT KPUCTAJIJIMYECKOM PELLIETKH, ITPEJICTABJISIOLINI COBOM KPAM JIUIITHEN
OJIYIIVIOCKOCTH
1) BakaHcus; 2) nuciokanus; 3) rpanuiia 0Jioka; 4) rpaHuIla 3epHa

2. Kese30yriaepoaucrblie CIUIaBbI
2.1. ®A30BBIM COCTAB CITJTABA, COJEPXXAIIETO 0,8 % C T10 MACCE, TTP1
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTUT; 3) GeppuT U IeMEHTUT; 4) pepput
2.2. ®A30BBII COCTAB CIIJIABA, COJAEPXXAIIEIO 3 % C, [TPU TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTUT; 3) neaedypurt; 4) deppur
2.3. COOEPXXAHUE YTI'JIEPOJA (ITO MACCE B ITPOIIEHTAX) B CIVTABE
SBTEKTOMAHOI'O COCTABA
1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67
2.4. CTAJIb, UMEIOIIAS CTPYKTYPY IEPJIUT Y IIEMEHTUT (BTOPUYHBII)
1) Y8A; 2) crans 08km; 3) V10;4) V7
2.5. CTAJIb, UMEIOIIIAA MAKCHUMAJIBHOE OTHOCUTEJIBHOE CYXEHUE
1) crans 10; 2) crans 45; 3) V10A; 4) V8
2.6. CTAJIb, COJIEPXKAIILIASI B PABHOBECHOM CTPYKTYPE MAKCUMAJIBHOE
KOJIMYECTBO HEMEHTUTA
1) crane 10; 2) Y10A; 3) V8; 4) Y7A
2.7.9Y¥YT'YH, B KOTOPOM BECbH YI'JIEPO/I HAXOAUTCA B CBOBOAHOM COCTOAHUN U
I'PA®UTHBIE BKIIFOYEHUA UMEIOT [INIACTUHYATYHO ®OPMY
1) cepblil nmepiauTHBIN; 2) cepblil heppUTHBIi; 3) KOBKUM 4yTryH; 4) BBICOKOITPOYHBIN

3. Tepmuueckasi M XMMHKO-TepMHU4YeCcKasi 00padoTka .
3.1. IPEBPAIIEHUE, I[TPOUCXOIALIEE ITP1 HAT'PEBE IOSBTEKTONIHOM CTAJIN B
NHTEPBAJIE TEMIIEPATYP ACI1 — AC3

1) nepnurto-aycTeHUTHOE; 2) (EepPUTO-ayCTEHUTHOE; 3) LIEMEHTUTO-ayCTEHUTHOE; 4) MEPIUTHOE



3.2. AYCTEHU3ALIUSA ITPOUJIET BBICTPEE (ITPY IIPOUMX PABHBIX YCJIOBUSIX) B
CTAJIM C COAEPXXAHUMEM VIJIEPOJIA

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 UYYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILIMHAM?

1) crans 45; 2) V8; 3) C15; 4) crans 10

3.5. KAKAS CTAJIb BYIET UMETbD BOJIBIIYIO TBEPAOCTD I1OCJIE 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 ITIPABUJIbHOU 3AKAJIKU CTAJIM 35

1) MapTeHCUT; 2) MapTEHCUT, AyCTEHUT OCTATOYHBIN; 3) MApTEHCUT, ayCTEHUT OCTATOYHBIM, IEMEHTUT
BTOPUYHBIN; 4) MAapTEHCHUT, (eppuT

4. JlernpoBaHHBIE CTAJIM U CIUIaBbl. LIBeTHBIE MeTaJJIBI M CIVIABBI HA UX OCHOBE
4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COAEP2)KAHUE
JIETUPYIOUIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEAHEJIETMPOBAHHBLIE CTAJIM UMEIOT CYMMAPHOE COZIEP2)KAHUE
JIETUPYIOUINX SJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETMPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COIEP2)KAHUE
JIETUPYIOUIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6osee 10 %; 4) 2,5 %
4.4, XUMWYECKHI DJIEMEHT, TIPUMEHSIEMBIN )15 JIETUPOBAHU S
KOPPO3MOHHOCTOVMKMNX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYIUIUE CTAJIN JIETUPYIOT ... OCHOBHbIM XUMHWYECKNM
SJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JIEAEBYPUTHOI'O KITACCA
1) 12XT2MTP; 2) P18; 3) XBI; 4) X
4.7. SHAYEHHUE BYKBBI “A” B MAPKE CTAJIA 38XH3A
1) coneprkanue aTlOMUHMS; 2) COIepKaHUE a30Ta; 3) BHICOKOKaueCTBeHHAs; 4) aBTOMAaTHAs

5. HemeTa/uinueckne MaTepuaJibl H BLIOOP MaTepHaJia 1jisi KOHKPETHOr0 Ha3HAYeHHs
5.1. TIPOCTBIMU INTACTMACCAMMU HA3BIBAIOT
1) monmumepsl 63 100aBOK; 2) MOJIMMEPHI M HATIOIHUTENH; 3) TTOJIMMEPHI U CTAOUITN3aTOPHI,
4) noauMepsl U MIacTUPUKATOPHI
5.2. B ITNTACTMACCHI JUIS ITOBBILIEHU S MEXAHUYECKHX CBOMCTB JJOBABJISIIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MUIACTU(PHUKATOPHI; 4) pereHepar
5.3. BINTACTMACCEHI U1 BAMEJIEHUA CTAPEHUA JJOBABJIAIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) IUIACTU(PHUKATOPHI; 4) pereHepar
5.4. BIUNIACTMACCEHI U1 YMEHBIIEHN A XPYIIKOCTU JOBABJIAIOT
1) crabunuzaTopsl; 2) HAMOJHUTENH; 3) MIACTUDUKATOPDI; 4) OTBEPAUTEND
5.5. BINTACTMACCEHI I COXPAHEHUA CTPYKTYPBI MOJIEKYJI IOBABJISAIOT
1) crabunuzaTopsl; 2) HAOJHUTENH; 3) MIACTUDHUKATOPDI; 4) OTBEPAUTENb
5.6. OTBEPIUTEJIN NJOBABJIAIOT B INIACTMACCHI
1) TepmoruIacTUYHBIE; 2) TEPMOPEAKTUBHEBIE; 3) BO BCE BUJIBI TJIACTMACC
5.7. HA3BOBUTE CAMBI OTHEOITACHBIN ITOJIMMEP 1 IIOPUCTBIE ITNIACTMACCHI HA
EI'O OCHOBE



1) monuaTHIieH; 2) MOJUCTUPOI; 3) MONUYpeTaH; 4) CTEKIIOTEKCTOIUT
14. Oopazosamenvhvle mexnoo02uu

Jis  IOCTMXKEHUSA IUIAHUPYEMBIX pe3yJlbTaToB OOy4YeHUS B JUCIUILIAHE
«MarepuanoBeieHHE» HUCIIOJIB3YIOTCS  pa3jInyHble 00pa30BaTENIbHbIE TEXHOJIOTUH, B
TOM YHCJIE:

— nH(GOPMAIIMOHHO-PA3BUBAIOIIME TEXHOJIOTHH, HAIIPaBJICHHbIE Ha ()OPMUPOBAHKE
CUCTEMbl 3HAaHWW, 3allOMMHAHME M CBOOOJHOE olnepupoBaHue UMHU. Hcnonb3yeTcs
JEKIIMOHHO-CEMUHAPCKUN  METOJ,  CaMOCTOSITEJIbHOE  W3YYEHHE  JINTEPATYPHI,

NPUMEHEHHE HOBBIX WH(POPMAITMOHHBIX TEXHOJOTHUH JJII CaMOCTOSATEIHHOTO
TIOTIOJTHEHUSI 3HAHWM, BKIIIOYAsl WCIIOJIb30BAHUE TEXHHUYECKUX M JICKTPOHHBIX CPE/ICTB
uHdopmaIuu.

— JINYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUN 00y4€HHUs, 00ECIIEUNBAIOIINE B XO/1€
yuyeOHOro Tmpolecca Y4eT pas3IMyHbIX CHOCOOHOCTEM OO0ydyaeMbIX, CO3JaHUE
HEOOXOJUMBIX YCJIOBUM JUJIi pPa3BUTHS UX HHIUBUAYaJIbHBIX CIOCOOHOCTEH,
pa3BUTHE  AKTUBHOCTM  JIMYHOCTM B y4eOHOM  mpouecce.  JIMYHOCTHO-
OpPUEHTHUPOBAaHHBIE  TEXHOJOTMM  OOy4YEeHUsI  peaju3yloTca B pe3yibTaTe
WMHJUBUyJIbHOTO OOIIEHUS MpEenojiaBaTeis U CTYJIEHTa MPU SKCIpPEcC-ONpoce, Npu
BBIIIOJIHEHUH JIOMAallHUX WHAUBUAYAJIBHBIX 3aJlaHUl, PEIICHUH 33]a4 MOBBIIICHHON
CJIOKHOCTH, Ha €KEHEEIbHBIX KOHCYJIbTALIHIX.

[IpakTUKyMbl, TPEHUHTH U 00YyYarolue Urpbl SBISIOTCS (POPMOM MHIMBHUIyaIbHO-
IPYNIOBOTO W MPaKTUKO-OPUEHTHUPOBAHHOIO OOY4YEHHsS HAa OCHOBE pEaJbHBIX WIIU
MOJIETIbHBIX CHUTyalluii NPUMEHUTENbHO K BHAY M Tpodmio npodecCHOoHaTbHOU
AesTeNbHOCTH oOyyatouierocs. [IpenogaBaTens npu NpoBeieHUHU 3aHATHHA 3TUX (popm
BBITIOJIHSET HE POJIb PYKOBOAMTENS, a (DYHKIMIO KOHCYJbTaHTA, COBETHHKA, TPEHEpA,
KOTOpBIM JIMIIb HANpaBlIeT KOJUIEKTHBHYIO pabOTy CTYIEHTOB Ha MPHUHITHE
IIPaBUJIBHOTO PEUIEHUS. 3aHATHE OCYLIECTBIISIETCS B INAJOTOBOM PEXUME, OCHOBHBIMU
CyOBEKTaMU KOTOPOI'O SIBISIOTCS CTYIEHTHI.

[Ipu opranu3zanuy y4yeOHBIX 3aHATHI UCIONB3YIOTCS AKTHUBHBIE U MHTEPAKTUBHBIE
MeTOoJbl  OoOydeHus: auainor, Oecena, pabora B komanzae. IIpemycMoTpeHO yTeHUE
JEeKIMA C TOPUMEHEHMEM  MYJIbTUMEAUMHBIX  TEXHOJOTWH. BHeaynutopHas
CaMOCTOSITeNIbHAs padoTa CTYJIEHTOB MPOBOJUTCA C HMCIOJIb30BAaHUEM OHOIMOTEUHBIX
pECYpCOB MHCTHUTYTA, PECYpCcOB ceTh WHTEpHET M JIOKAJbHBIX CETEBBIX PECYpPCOB
MHCTUTYTA.

15. Ilepeuens yueono-memoouueckoz2o obecneuenus 07141 00y4aruuxcsa no
oucyuniune

Ocnoenasa numepamypa
1. Canynos, C. B. Marepuanosenenue : yueoHoe nocooue / C. B. CamyHoB. — 2-¢
u3a., ucnp. u pomn. — Cankr-IlerepOypr : Jlans, 2021. — 208 ¢. — ISBN 978-5-8114-

1793-3. — TekcT : anexTpoHHbIN // JlaHb : 27I€KTPOHHO-OMOIMOTEYHAsT cUCTeMa. —



URL.: https://e.lanbook.com/book/168740 (narta oOpamenus: 16.10.2021). — Pexum
J0CTyNa: JUIsl aBTOPU3. MOJIb30BATECH.

2. MarepuanoBenenue : yueonoe nocodue / JI. A. bonaeipes, C. B. laBbinos, JI.
. Tlonosa, M. H. TiopskoB. — Bonorna : Uadpa-Unxenepus, 2020. — 424 c. —
ISBN 978-5-9729-0417-4. — Tekct: 2yekTpoHHBIM / JlaHb : 3JIEKTPOHHO-
oubOmmoreynas cucrema. — URL: https://e.lanbook.com/book/148345 (maTa
obpamenust: 16.10.2021). —PexuM noctyna: Ajisi aBTOPH3. TOJIH30BATEIICH.

Jlononnumenvhasa tumepamypa

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

[lerepbypr : Jlanmp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — Tekcr :
ANEKTPOHHBIN //  Jlanb  :  2yekTpoHHO-OuMOnMoTeuHas  cucrema. —  URL:
https://e.lanbook.com/book/168565  (mata oOpamenus: 16.10.2021). — Pexum

J0CTyMa: sl aBTOPU3. MOJIb30BaTENEH.

4. Apabos, M. III. MarepuanoBereHue U TEXHOJOTHS KOHCTPYKIIMOHHBIX
maTtepuainoB. JlabopaTopHblli MpakTUKyM : ydeOHoe mocobue nans By3oB / M. IIL
Apabos, 3. M. ApaboBa. — Cankrt-IlerepOypr : Jlanb, 2021. — 160 c. — ISBN 978-5-
8114-7510-0. — Texkcr : 3nekTpoHHBIHN // JlaHb : 3MEKTPOHHO-OMOIMOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/174969 (mata oOpamenus: 16.10.2021). —
Pexxum moctyna: Ay aBTOpU3. MOJIb30BaTENCH.

5. EropoBa, O. B. Texuuueckas wmukpockonus. IIpaktuka paboTsl cC
MUKPOCKOITAMH TSI TEXHUYECKUX 1ereli : yueOonuk ais By30B / O. B. Eroposa. — 3-¢
u3n., crep. — Cankr-IletepOypr : Jlanb, 2021. — 524 ¢. — ISBN 978-5-8114-8774-
5. — Texcr : snexTpoHHbli // Jlanb : anekTpoHHO-OMOMMOTEeuHas cucrema. — URL:
https://e.lanbook.com/book/180819  (mata oOpamenus: 16.10.2021). — Pexum
J0CTyMA: ISl aBTOPU3. TOJIb30BaTENEH.

Memoouueckue ykazanus

7. Apremenko  A.A., TuxonoB [[.A. U3yueHne MHUKPOCTPYKTYpHI
VIJACPOANCTON CTald B PAaBHOBECHOM COCTOSIHUU: METOJWYECKHE YKa3aHHUS K
BBIITOJTHCHUIO  J1a0OpaTopHOil paboThl 1O Kypcy «MarepuanoBenenue»/ A.A.
Aptemenko, [[.A. TuxonoB — Durensc: U3a-so 3TU (pumman) CI'TY umenu [Narapuna

I0O.A. 2021 - 6 c¢. DOnektpoHHoe wu3gaHue — Pexum  gocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
8. Aptemenko A.A., TuxonoB J[.A. M3ydeHue CTpyKTypbl H MEXaHUYECKUX

CBOMCTB UyT'yHOB: METOJWYECKUE YKAa3aHUS K BBIMOJIHEHUIO JJAOOpaTOPHON pabOTHI 1O
Kypcy «MarepuanoBencaue»/A.A. Apremenko, JI.A. TuxoHoB — Durenbc: U3a-o 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

Q. Aptemenko A.A., TuxonoB JI[.A. WM3ydyeHue CTpPyKTyphl CTalieil B
HEPABHOBECHOM COCTOSIHUU: METOJMYECKUE YKAa3aHUs K BBIMIOJHEHHUIO J1ab0paTopHOi



https://e.lanbook.com/book/168740
https://e.lanbook.com/book/148345
https://e.lanbook.com/book/168565
https://e.lanbook.com/book/174969
https://e.lanbook.com/book/180819
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

pabothl o Kypcy «MarepuanoBenerue»/A.A. Apremenko, J[.A. TuxoHOB — DHTEmbC:
N3n-Bo OTU (dumman) CI'TY umenu larapuna FO.A. 2021 — 8 c. DnextpoHHOE

U3JlaHue — Pexxum JOCTYyTA!
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
10. Aptemenko A.A., TuxonoB JI.A. N3ydyeHue CTPYKTyphl CTajel IMOCIE

[IEMEHTAIlMU: METOJUYECKHE YKa3aHUs K BBINOJHEHHUIO JIa0OpaTOpHOM paboOThI 1O
Kypcy «MarepuanoBenenue»/A.A. Apremenxo, [I.A. Tuxonos — Durensc: U3a-so 9TU
(pumuan) CI'TY umenn [Narapuna F0.A. 2021 — 6 c. DnekrponHoe u3fganue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. ApTeMeHKO AA., TuxoHOB JLA. N3yuenne CTPYKTYpPBI
MHCTPYMEHTAJIBHBIX CTaj€il W CIJIaBOB: METOAWYECKUE YKa3aHHs K BBIMOJIHEHHUIO
nabopatopHoii paboThl Mo Kypcy «MarepuanoBeaenue»/A.A. Aprtemenko, JI.A.
TuxonoB — Durense: U3n-so 3TU (dbunman) CI'TY umenn 'arapuna 10.A. 2021- 6 c.

DJIEKTPOHHOE U3/1aHUE — Pexxum JnoCTymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
12. Apremenko A.A., TuxonoB I.A. M3yueHne MUKPOCTPYKTYpPbl LIBETHBIX

CIUIaBOB: METOJAMYECKUE YKa3aHMs K BBINOJHEHHUIO Ja00OpaTOpHOl paboThl MO Kypcy
«MatepuanoBenenue»/A.A. Aptemenko, J[.A. TuxoHoB — Durensc: M3a-so DTU
(pumman) CI'TY umenu larapuna F0.A. 2021- 8 c. DnektpoHHOoe u3naHue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Apremenko A.A., TuxonoB [[.A. MUKpOCTPYKTYpHBIN aHAJIN3 ILUIACTMACC:
METOJMYECKUE YyKa3aHWS K BBINOJHEHUIO JabopaTopHOM paboThl 1O KypCy
«Martepuanosenenue»/B A.A. Apremenko, [[.A. TuxonoB - Durensc: Mzn-so OTU
(pummamr) CI'TY umenu 'arapunaa FO.A. 2021- 10 c. DnexkTpoHHOE M3MaHue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14, Aptemenko A.A., Tuxonos I.A. Metaimorpaduyekuii aHaIu3 METALJIOB U
CIUIaBOB: METOAMYECKHUE YKa3aHMsI K BBIINOJHEHHUIO JaO0OpaTOpHON paboThl MO Kypcy
«MatepuanoBenenue»/A.A. Aptemenko, J[.A. TuxonoB - Durensc: Mzm-so DTU
(pumman) CI'TY umenu [Narapuna FO.A. 2021 — 8 c. DnekTponHoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

15. Aptemenko A.A., TuxonoB J[.A. Bpibop cTaneii W pPEKUMOB HUX
TepMooOpadboTku. MeTonnuecke yka3zaHus K BBITOJHEHHIO JJA00OpAaTOPHOU pabOTHI 1O
Kypcy «MarepuanoBenenue»/A.A. Apremenko, [I.A. TuxonoB — Ourenbc: U3a-Bo
OTU (bumman) CI'TY umenu l'arapuna FO.A. 2021- 16 c. DnekTpoHHOE H3AaHHUE —
Pexum noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

16. Apremenko A.A., TuxonoB /I.A. Kpucramnmzauus, miacTudeckas
nedopmalvisi M PEeKpUCTAUIM3ALMS METAUIOB M CIJIABOB: METOJMYECKUE YKa3aHUS K
BBITIOJTHCHUIO ~ JIabopaTopHOU  paboTel 1O  Kypcy «MarepuanoBeacHuen/A.A.
Apremenko, I.A. TuxoHoB .- DHrenbe: U3n-so 9TU (punman) CI'TY umenn "arapuna

I0.A.,2021 - 16 c¢. DOnekrpoHHoe  wu3gaHue —  Pexum  jpocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
17. Apremenko A.A., TuxonoB J[.A. HccienoBanue BIHSHUS TEMIIEPATYPHI

HarpeBa Ha CTPYKTYpy U CBOMCTBa XOJIOAHOAC(POPMHUPOBAHHBIX METAIJIOB:
METOJMYECKUE YKa3aHWs K BBIIOJHEHUIO JIa0OpaTOpHOW paboThl MO  Kypcy
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«MatepuanoBenenue»/A.A. Apremenko, [[.A. TuxonoB. .- Durensc: Uzn-so OTU
(punman) CI'TY umenu l'arapuna 10.A.,2021 — 8 c. DnexkrpoHHOoe u3gaHue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

18. Aptemenko A.A., TuxonoB [.A. M3yueHue OTIyCcKa 3aKaJ€HHOW CTaJu:
METOJIMYECKHE YKa3aHWs K BBINOJHEHUIO JabopaTopHOMl paboThl 1O  Kypcy
«MarepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB- Durennc: H3m-so DTU
(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

19. Aptemenko A.A., TuxonoB J[.A. OnpeneneHre NpoKaaTuBaeMOCTH CTaJCH:
METOAMYECKUE YKa3aHUSA K BBIMOJHEHUIO JabopaTOpHOM paboThl 1O  KypCy
«MatepuanoBenenuen/A.A. Apremenko, Ourenbc: Wzn-so OTU (pumman) CI'TY

umenn [arapmaa FHO.A. 2021. — 12 c¢. DnektpoHHoe m3gaHue — Pexxmm pocrtyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
20. Aptemenko A.A., Konommaukun C.B. Jluarpamma  cOCTOSHHE

KEJIe30YIJIEPOAUCTHIX CIUIAaBOB: MeToauueckrue peKoOMEHJAIMu K J1abopaTopHOM
pabote mo kypcy «MarepuanoBeaenue» — OHrenbc: M3a-so OTU (bumman) CI'TY
umenu [arapuna FO.A. 2021. — 16 c. DnekTpoHHOe u3naHue — Pexum poctymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

21. Aptemenko A.A., Konommsakun C.B. VYibrpasBykoBas neheKTOCKOIHS
netaneii: MeToauyeckue peKOMEHJalMu K J1abopatopHoil pabore Mo  Kypcy
«MarepuanoBegaenue» — OHrenbe: U3n-so OTU (punmman) CI'TY umenu ['arapuna

I0.A.  2021. — 8 c¢. DOnekrtpoHHoe wu3ganne — Pexum  goctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
22. Apremenko A.A., Konommstnkua C.B. M3mepenue TBEpAOCTU METANIOB U

CIuiaBoB: MeTronuyeckrue peKOMEeHAaluu K JabopaTopHoil paboTre Mo Kypcy
«MarepuanoBegaenue» — OHrenbe: U3n-so OTU (punmman) CI'TY umenu ['arapuna

I0.A.  2021. — 12 c¢. DOnexkrpoHHoe wu3gaHue — Pexum  gocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
23. Apremenko A.A., Konomistnkua C.B. MapkupoBKa U Ha3HAYEHUE CTaJICH:

Mertoauueckue pEeKOMEH 1Al K nabopaTopHOI pabote 110 Kypcy
«Marepuanoseaenue» — Ourensc: Uzp-so OTU (puwman) CI'TY umenu [Narapuna
I0.A.  2021. — 12 c¢. DOnexkrpoHHoe wu3gaHue — Pexum  gocrymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

Ilpozpammnoe ovecneuenue u Humepnem-pecypcul

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

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

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

26. - 9BC «YHHUBEPCHUTETCKAs Hay4YHO-TEXHUYECKas OoubIMOTEKaY
(http://lib.sstu.ru);

27. - OBC «Emunoe okuaoy (http://window.edu.ru );

28.- Ob  nuccepraumit  Poccuiickoii  rocynapCTBEHHOW — OMOJIMOTEKH
(https://dvs.rsl.ru);
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29. - MEXyHapoaHas pedepatruBHas 6aza JAHHBIX Scopus
(https://www.scopus.com);

30. - wMexnayHaponHas pedeparuBHas 06aza gmanHbix  Web  of  Science
(http://apps.webofknowledge.com) u mp.

31. Ucmounuxu HOC IOTH CI'TY  (http://techn.sstu.ru/new/SubjectFGOS/
SpisokPredmetow.aspx )

32. Ilpogheccuonanvrnvie basvl /lannwlx

16. Mamepuanvho-mexnuueckoe odecneuenue

Yuebnasa ayoumopus ons nposedenus 3aHAMUL 1eKYUOHHO20 MUNa

YKOMIUIEKTOBaHA CTICIIMATIM3UPOBAHHON MEOENbI0 M TEXHUYECKUMH CPEJICTBAMU
oOyuenus: 20 pabouux MecT oOydarmuxcs; pabodee MECTO MpernoaaBaTes; KjIaccHas
JOCKa; MPOEKLIMOHHBIA 3KpaH; MYJbTUMEIUUHBIA MPOEKTOP; HOYTOYK MOJKIFOUEHHBIN
Kk HHTepHeT; aeMOHCTpalioHHOEe OOOpyIOBaHWE U Y4YeOHO-HATTSAHBIE IMOCOOUS,
o0ecrneunBaroIe TeMaTHUYEeCKUE WILTIOCTPAIINH 10 paboyeil mporpaMme TUCITUTLINHEI.

YVuebnass ayoumopus 011 npoedeHus 3aHAMULU  CEMUHAPCKO2O0  MUnNA,
8LINOJIHEHUSI KYPCOBLIX paOOmM, MEKyuje20 KOHMpOJisl U NPOMEHCYMOUHOU ammecmayuu,
2PYNNOBBIX U UHOUBUOYATILHBIX KOHCYTbMAYUL.

YKOMIUIEKTOBaHA CHEIHATM3UPOBAHHON MEOETBI0 U TEXHUYECKHUMH CPEICTBAMU
o0yuenus: 20 pabounx MecT 0OyJaromuxcs; padodyee MECTO MperoaBaTes; KjaaccHas
JI0CKA; MPOCKIIMOHHBIN dKpaH; MYJIbTUMEIUUHBINA MPOCKTOP; HOYTOYK MOJIKIIOUCHHBIN
Kk VIHTepHeT; 1eMOHCTPAlIMOHHOE 000PYI0BaHKE U YU€OHO-HATJISIHBIE TTOCOOUSI.

Yuebnas nabopamopus mamepuanogedenus.

YKOMIUIEKTOBaHHAs ~ CTCIHAIIU3UPOBAHHON  MEOENbl0 M TEXHUYECKUMH
cpelncTBaMu OOy4YeHHUs: OCHAIeHa: Mpubop g u3MepeHus TBEpAOCTH «PokBemm
TP5006M, npubop g uzmepenus Mukporsepaoctu TII-2M u [IMT-3; MUKPOCKOIIBI;
mukpockonn MUM-5, mukpockon MUM-7, neun mydenbubie g 3akanku (Ha 1000—
1300 °C) u ormycka (Ha 200—650 °C), snextponeus nmadbopatopHas SNOL 8.2/1100,-
Ha0OpBI 00pa31I0B, AeTanu, HarjsaHble mocoous (tadmuilsl, [OCThI).

—at
Pabouyro mporpamMmy cOCTaBUIN ~ / Aptemenko A.A., Tuxonos [I.A

17. /lononnenusn u usmenenus 6 padoueii npozpamme

Pabouas nmporpamma nepecMoTpeHa Ha 3aceTaHuu Kadeapsl
« » 20 roaa, mpotokoi No

3aB. kadeapoii / /

Buecennbie n3mMenenus yreepxkaeHsl Ha 3acenanun Y MKC/YMKH
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« » 20 _ ropga, npoTokos Ne

[Ipencenarens YMKC/YMKH /
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