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

0 TUCITUTLIINHE
b.1.2.15 «MarepuanoBeaeHue»
HaIpaBJIE€HUE MOATOTOBKU
15.03.05 «KoHCTPYKTOPCKO-TEXHOJIOTHYECKOE 00ECIIeUeHHE MAIlTMHOCTPOUTEIIBbHBIX
MIPOU3BOJICTBY
[Tpodunb «TexHomoruss MaMHOCTPOEHUS

dbopma 00yueHust — ouHas
Kypc — 2

cemectp — 4

3a4ETHBIX €IUHUL] — 3

9acoB B HEACIIO — 3

Bcero yacoB — 108

B TOM YHCIIE:

Jexuun — 16

KOJUIOKBUYMBI — HET
MpaKkTUYeCKue 3aHsATus — 16
nabopaTtopHsble 3aHATHA — 16
camocTosTenpHas padora — 60
9K3aMeH — HET

3auer — 4 cemecTp

PI'P — Her

KypcoBas paboTa — HET
KypCOBOM IIPOEKT — HET

Pabouas nporpamma obcysxnena Ha 3acenanuu kadeapst OTM
«22» wmroHg 2022 ropa, npotokos Ne 12
U.o. 3aB. kadeapoii f"ZSi/j /Tuxonos JI.A./

Pabou4as nporpamma ytBepxaeHa Ha 3aceganuu Y MKH

«24» wiong 2022 ropa, npoToKoa Ne 5
[Ipencenarens VMKC/YMKHC 2%/ /Tuxonos A/
/
Ourensc 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
UCIIOJIb30BaHUs B TexHuke. DdopmupoBaHue 3HAHUW M YMEHUUA IO BBIOOPY 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 U JOJITOBEYHOCTh JETaled MalllMH, MHCTPYMEHTa W JAPYTUX WU3JEIUi
npodhecCuoHaNbHOM NeATENbHOCTH.

2. Mecmo oucuunnunwt 6 cmpykmype OOIl BO

Jucuumnna  «MarepuanoBeeHue»  OPeACTaBiIsieT  COOOM  JUCIUIUIUHY
BAPUMATUBHOM YacTU oOWENnpo(ecCHOHAIBbHOTO ILMKJIa OCHOBHOW 00pa3oBaTebHON
nporpamMmbl  OakanmaBpuata 1o  HampaBieHuto  15.03.05  «KoHcTpykTOpCcKO-
TEXHOJIOTUYECKOE 00ECIICUeHUE MAITUHOCTPOUTEIHHBIX TPOU3BOJICTBY.

K «BXONHBIM 3HAaHMSAM», YMEHHSIM M KOMIICTCHIIUSAM OOydYaromerocs
dhopMyIHpyrOTCS HEOOXOAUMbIE TpeOOBAaHHUS TPH OCBOCHHM JIaHHOW TUCHUIUIMHBI U
MIPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHHUS MPEAMICCTBYIONUX AUCHUIUIMH. [lepedeHb
JTUCHUIUIMH, YCBOCHHE KOTOPHIX CTYJAEHTaMH HEOOXOJUMO JJIsI YCBOSHHS JaHHOMU
nucuuIuinebl: «Marematnka», «DPuszuka», «Xumus» « TeXHOJOrHYeCKue MpoIecChl B
MAaIIMHOCTpOeHUN». HeoOXoauMOCTh HM3y4eHHUs DJTHX AUCHHUINIMH  OOBSICHSICTCS
cojiep>)kaHreM 00€CeYMBAaeMbIX MMM KOMIIETCHIIMM, KOTOpPHIE BKJIIOYAIOT BXOJHbBIC
TpeOOBaHMUsI 1JI1 U3YUCHUS JUCHUILTMHBI «MaTepuaaoBeeHue.

3HaHUs, TMOJIyYECHHBIE TMPHU HW3YYCHUH JUCHUIUIMHBI «MarepuaaoBeIeHUE»
HEOOXOJIMMBI JIJII OCBOCHUS MOCIEIYIOMNX 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 pezyromamam 0c60eHUss OUCYUNTUHbL

W3yyenne NIUCUUIUTMHBI HampaBieHO Ha (opMupoBaHue mpodhecCuoHaATHLHOM
KOMITETEHIIUH:

- CHOCOOHOCTh TPUMEHATH  CIOCOOBI  PAIMOHAIBHOTO  WCIOJIb30BAHUS
HEOOXOJIMMBIX BUJOB PECYPCOB B MAIIMHOCTPOUTEIBHBIX IMPOU3BOJICTBAX, BHIOMPATh
OCHOBHBIE€ M BCIIOMOTaTeJIbHbIE MaTepHUalIbl JJIsl U3TOTOBIEHUS UX W3JEIUH, CIIOCOObI
pean3ali OCHOBHBIX TEXHOJIOTMYECKUX IPOLECCOB, AHAIMUTUYECKUE U UYKUCIICHHBIC
METO/Ibl TP Pa3paboTKe UX MATEMAaTHUYECKUX MOJIEEH, a TaKKe COBPEMEHHBIE METO/IbI
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pa3pabOTKH  MaJOOTXOJHBIX, JHEPrOCOEPEralmux W  OKOJOTUYECKA  UYUCTHIX
MaIlMHOCTPOUTEIbHBIX 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(UKAIMIO U CIOCOOBI MOTYyYEHUS 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 KJIACCH(UIMPOBATh KOHCTPYKIIMOHHBIE U 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 HaBplkaMu 110 OnpeACICHUIO0 (PU3HKO-MEXaHUYECKUX CBOMCTB MaTePHAIIOB

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

Ne Ne | Ne
Mo- | Hene | Te Haumenosanue Yacel
ny- I | MBI TEeMBI
ns
Jlex- | Komnok- | Jlabopa- | Ilpak-
Bcero | unm | Buymsl | TOpHBIE | THYec- | CPC
KHe
1 2 3 4 S 6 7 8 9 10
ATOMHO-KPHUCTANINYECKOE
1 1-2 1 |crpoerme ®  CBOWCTBa 6 2 4
METAJIJIOB U CILIABOB
1 34 2 | Kpucrammmzanum 12 2 10




METaJIJIOB.
Haxunern, npen u
1 5-6 PEKpHUCTAUTM3AIMOHHBIC 16 2 2 2 10
TPOIIECCHI.
CtpoeHue CI1aBoB.
1 7-8 Juarpammsl coctosnust, ux | 16 2 2 2 10
aHaJIN3.
1 9-10 Kenezoyrnepoaucroie 16 9 5 9 10
CIUIaBBHI.
11- Teopus u MpaKTHKa
2 12 TepMUYECKOl  oOpaboTtku | 22 2 6 6 8
CTaJIu.
Cranu OOBIKHOBEHHOT'O
KayecTBa U CIEIUAIBHOTO
5 13- Ha3HAYCHHS, 10 9 5 9 4
14 KOHCTPYKIIMOHHBIE,
WHCTPYMCHTAILHBIC CTallU
U CILIaBBHI.
Cramu w®  CcrjiaBel €
15 0COOBIMU CBOIiCTBaMH.
3 16- IBernple  metayuiel wm | 10 2 2 2 4
cruiaBel. Hemerammuueckue
MaTepUabl.
Bcero 108 16 16 16 60
5. Cooeporcanue 1eKUUOHHO20 Kypca
Ne Beero | Ne Tema nexuuu YueGHo-
METOINIECKOE
TEMbI | 4acoB | Jieknuu | Bompockl, oTpabaTeiBaeMbIe Ha JICKITUU
obecrieyeHue
1 2 3 4 5
THumbl KPUCTATTMUECKHUX CTPYKTYP, UX XapaKTePUCTHUKA.
1 2 1 JedexTor aTOMHO-KPHCTAITHIECKOTO CTPOCHHUSI. [1-5]
Kpusas Ogunra.
TepMonuHaMu4Yeckue  OCHOBBI  CaMOIPOU3BOJIHHOU
MEpBUYHON Kpucramumsanuu. Pasmep kpucramwios. He
CaMOIIPOU3BOJNIbHAS ~ TIEPBUYHAS  KPHUCTAJUIM3AIIHS,
2 2 2 OCHOBBI Mo (ULIMpOBaHHUS, MOIU(PUKATOPBI [1-5]
TYrOIJIaBKHE WU TMOBEPXHOCTHO aKTHBHBIC. BTopuuHas
KPUCTAJLTA3AITHS.
MexaHu3M XONOJHOM TIACTUYECKOW JedopMaluu.
[Tnactuyeckas nedopmanmst B MeTaax. BiausHue Ha
3 2 3 CBOMCTBA. Bosspar. OTapIX. ITomuronuzarmus. [1-5]
Pekpucrammm3anus ~ mepBHYHAs W BTOpHYHAS.
JlnarpamMmbl peKpucTaIn3auu
I'eTeporenHsie CTPYKTYypHI.
XUMUYECKHE COCIUHEHUS W WX Pa3HOBUIHOCTH.
4 2 4 Teepapic pacTBOpBl. PacTBOpBI Ha OCHOBE OJHON U3 [1-5]

KOMITIOHCHT. OFpaHI/I‘IeHHLIe )41 HCOTPAaHNYCHHBIC
TBEpIIbIe PacTBOPHL. TBepIble pacTBOpPHl Ha OCHOBE




XUMHUYECKHX COCTUHCHUMN.

YHopsaodeHHble  TBEpAbIE  PacTBOpPBL.  MeTozsl
IIOCTPOCHHS AMArpaMM COCTOsIHMS. MeTtonbpl aHain3a
auarpamMMm  coctosHus  (mpaBwiio  ¢a3,  IpaBUIIO
KOHIIEHTpallui) Ha MpUMEpe IuarpaMMbl COCTOSHUS
JUIsL  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 ciryJast oOpa3oBaHus YCTONYHBBIX
ITPOMEXKYTOUYHBIX COCINHEHUMN.

KommoneHTs! 1 (ha3bl B CIIaBax jkeyie3a ¢ YIriIepoioM.
AHanu3 auarpaMmbl COCTOSIHUS JKE€JI€30 — IEMEHTHT.
JluarpaMma COCTOSIHHSI CIUIaBOB JKelle30 — Trpadur.
IIponeccsl rpadutuzanuu. Knaccugukanus criaBos.
Cramu 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
npespateHue. IIpeBpalenus mpu oTmycke cTaiy.

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

TepMooOpaboTku ctamu. Omxur cramu. Hopmanuzanus
CTaJIu.

3akanka ctanu. Beibop Temmeparypbl. OxiaxIeHHE.
BHyTpenHune — HampsbkeHus.  3aKalluBaeMoCTb U
npokanuBaeMocTh cTanu. CrocoObl 3aKalKH CTalH.
Otnyck CTaJIN. O6paboTtka XOJIOJIOM.
Tepmomexanuueckas 00paboTKa.

[ToBepxHOCTHOE yIpouHeHHe cTanu. lloBepxHOCTHasA
3aKajka. XHWMHUKO-TEPMHAYECKAS o0paboTka.
lementanus.  AzotupoBanue.  Hwutporemenrtamnus.
Juddy3nonnas meramnuzanusi.

[1-5]

Crann  OOBIKHOBEHHOTO  KadyecTBa, MapKUpPOBKa,
Ha3HaueHWe W  obmactu  mpumeHeHws.  Cramm
CHEIUaILHOTO Ha3HAYEHUS: IS TUCTOBOW U 0OBEMHOM
IITAMIOBKHM; HarapTOBaHHbIE CTaJld; AaBTOMAaTHBIE
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,
CTpOUTENbHbIE u apMaTypHBbIe. Crpykrypa,

TepMooOpaboTKa, Ha3HAUYEHUE M OOJIACTU MPUMEHEHHS
KOHCTPYKIMOHHBIX CTAJICH.

[1-5]




NucTpymenTanpHble cTanu ©  ciuiaBbl. Cranm s
peXYyIIUX WHCTPYMEHTOB: YIJIEPOAMCTHIE,
JIETUPOBAHHBIE, OBICTPOpPEKYIIHE.
MeramiokepamMmuueckue TBepAble ciuiaBbl. Cranu A
M3MEpUTENIbHBIX MHCTPpYMEHTOB. CTanu s IITaMIIOB
neOPMUPOBAHUS B XOJIOJHOM U TOPSYEM COCTOSHUSX.

Koppo3uonHocToiikue craiu v cruiaBbl. JKapoyropHbie
CTaJIi U CIUIaBbl. MarHUTHBIE U HEMAarHUTHBIE CTAIU U
caBpl. Cranu M CIUIaBbl  TOHMDKEHHOTO U
MIOBBILIEHHOTO AIIEKTPOCOIPOTUBIICHHUSL.
CeepnpoBoauuku. Ctanu U CIUIaBbl C OCOOEHHOCTAMU
8 MOJyJsl YHOPYroCTH UM  TEIUIOBOro Kod3((uimenrta [1-5]
pacimpeHusl.

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

16

6. Codeporcanue KonnoKeuymoes

KonnokBuymbl yueOHBIM IIJIAHOM HE MPEAYCMOTPEHBI.

7. Ilepeuensv npaxmuyeckux 3aHamuil

Ne TeMmbl

Bcero

qacoB

N
3aHATUSA

VYyebuo-
METOINYECKOE
oOecrieuenne

Tema mpakTUYECKOro 3aHATHSI.
Bormpocsl, oTpabaTeiBaeMble Ha MPAKTUIECKOM 3aHSITHH

-

4 5

w

Bnusiane creneHu XoomHOW aedopManiu Ha CTPYKTYpy U [16,17]
CBOICTBa METAJLIOB.

BnusiHue temmeparypbl HarpeBa Ha CTPYKTYpPY UM CBOMCTBA
X0JIOTHOZIEOPMUPOBAHHOTO METaJlIa

Mertamnorpaduyeckuii aHaIu3 METAJUIOB U CIUIABOB. [14,20,21]
JlnarpaMma COCTOSTHUSI KEJIE30yTIIEPOTUCTHIX CILIABOB.
VbpTpa3ByKoBas 1e(EKTOCKOIUS JeTalIeH.

N3ydyeHne MUKpOCTPYKTYpPBI CTAJIM B PABHOBECHOM [7,8]
COCTOSTHUH.
W3ydyeHne CTpyKTypbl U MEXaHUYECKHX CBOMCTB YyT'YHOB

4-6

N3mepenne TBEpAOCTH METAIIOB U CIIJIABOB [9,10,15,18,19,
N3yuenune CTpyKTyphI cTajield B HEPAaBHOBECHOM COCTOSTHUH 22,23]
OTnyck 3aKaleHHOH CTalu.

OnpeneneHne MPOKATMBAEMOCTH CTAJIH.

N3ydyeHne MUKPOCTPYKTYPBI CTANBHBIX JIeTallel TTocTe
IIEMEHTAIAH

MapkupoBKa ¥ Ha3HAYCHUE CTAJICH

N3ydyeHne MUKpOCTPYKTYPbI HHCTPYMEHTAJIbHBIX CTaJIel U [11]
CIUUIaBOB




8 5 8 W3yueHue CTpyKTYphI [IBETHBIX CILIAaBOB [12,13]
MUKpPOCTPYKTYPHBIM aHAJIM3 TUIACTMACC
16
8. Ilepeuens nabopamopHuvix pavom
Ne Bcero HaumenoBanue j1aboparopHoii padoTsl. 3axanus, Yu4eOHo-
TeMbl | YacOB | BONPOCHI, 0TPadaThIBaeMble HA JIAG0PATOPHOM 3aHATHH MeToau4YecKoe
olecreyeHue
1 2 4 3
BrnusHue cremeHu XonoaHON aedopManuu Ha CTPYKTYpy H [16,17]
3 5 CBOMCTBA METAJLIOB.
BnusiHue TemmepaTypbl HarpeBa Ha CTPYKTYPY M CBOWCTBa
X0JIOHOAE(HOPMUPOBAHHOTO METAIIIA
Mertamnorpaduueckuii aHaJIu3 METaJIOB U CILIABOB. [14,20,21]

4 2 JluarpamMma COCTOSIHUS JKeNIe30yTIIEPOAUCTHIX CIIIIaBOB.
YapTpa3BykoBas 1€EKTOCKOIHUS JIeTajeH.
N3y4eHne MUKPOCTPYKTYPBI CTaJId B PABHOBECHOM [7.,8]

3) 2 COCTOSIHUH.
3y4eHnue CTpyKTypbl 1 MEXaHHYECKUX CBOWCTB YYTYHOB
H3mepeHne TBepA0CTH METAIIIOB U CILUIABOB [9,10,15,18,19,
W3ydeHue CTpyKTyphl cTajeil B HEpaBHOBECHOM COCTOSTHUU 22,23]
OTtnyck 3aKajaeHHON CTallu.

6 6 OnpezneneHye NPOKaIUBaEMOCTH CTaJIH.
W3yueHre MUKPOCTPYKTYPHI CTaTbHBIX JeTalel Iocie
[IEMEHTaIH
MapkupoBKa 1 Ha3HaYEHUE CTAJIEH

7 5 N3yueHre MUKPOCTPYKTYPbl HHCTPYMEHTAIbHBIX CTajel U [11]
CIJIABOB

8 2 N3y4eHne CTpyKTyphl LIBETHBIX CIIJIABOB [12,13]
MHUKpPOCTPYKTYPHBIN aHAJIN3 IJIACTMAcCC

9. 3a0anus 01a camocmoamenabHoOU padomvl Cmy0eHmoe
Ne Bcero Bomnpocsl 1151 caMOCTOATENBHOTO N3YyUYEHUS YyebHO-
TEMBl | 4acoB METOAMYECKOE
o0ecrnieuyeHue

1 2 3 4
Tunbl  KpUCTAIMUECKUX  CTPYKTYp, HMX  XapaKTepHCTHUKA.

1 4 JlepexTrl aToMHO-KpUCTaJUIMUecKkoro crpoenus. Kpusas Oqunra. [1-6]
TepMoauHaMUUECKHE OCHOBBI CAMOIIPOM3BOJBHOM NEPBUYHOU
Kpuctaym3anuu. Pasmep kpucrtamioB. He camomnpounsBosibHas

2 10 NepBUYHAs  KPUCTAUIM3allUsi, OCHOBBI  MOIU(MUIMPOBAHUSA, [1-6]
MOJIUGUKATOPBl  TYrOIUIABKME M IOBEPXHOCTHO AKTHBHBIE.

Bropuunas kpucrammsanus.
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Mexauusm XOJIOTHOM IUIACTHYECKOU nedopmariu.
[Tnactuueckas pedopmaius B Metaisiax. BiusHue Ha cBOHCTBA.
Bo3sspar. O1apIX. [Tonuronuzarus. Pexpucrannuzanus
NepBUYHAs U BTOpUYHas. /luarpaMMbl peKpuCTauIM3alun

[1-6]

10

I'eTeporennsie CTPYKTYpHI.

XUMUYECKUE COECAUHEHHUS M HX Pa3HOBUAHOCTH. TBepiapie
pactBopbl. PacTBOppl Ha OCHOBE OJHOM W3 KOMIIOHEHT.
OrpaHnyueHHbIEC U HEOTPAaHUYEHHBIE TBEP/IbIE pacTBOPHI. TBep/ibie
pacTBOPBI HA OCHOBE XUMHUYECKUX COCUHEHUN.

YnopsanoyeHHble TBEpPAbIE pacTBOPbL. MeETOAbl MOCTPOEHUS
IUarpaMM CcOCTOsiHUA. MeToabl aHanu3a JAuarpaMM COCTOSIHHS
(mpaBuyo ¢a3, mpaBUIIO KOHIICHTPAIUI) HA TIPUMEPE TUArpaMMBbl
COCTOSIHMSL JJIsl  CiIy4ass HEOTrPaHWYEHHOM pacTBOPUMOCTH
KOMIIOHEHT B TBEPAOM COCTOSTHUH.

AHanu3 auarpaMM COCTOSIHUSL JIBOWMHBIX CIUIABOB: JUIS Cllydast
OTPAaHUYECHHOM  PAacTBOPUMOCTH  KOMIIOHEHT B  TBEpPIOM
COCTOSIHMM; JIJISl CIIy4asi OJIHOM HEpacCTBOPUMOCTH KOMIIOHEHT B
TBEPJIOM COCTOSIHUM U IJIsi ciiydas OOpa30BaHMS YCTOWYMBBIX
MIPOMEXKYTOUHBIX COCTUHEHMII.

[1-6]

10

Kommonents! u (pa3bl B cIimaBax skenes3a ¢ yriepoaoM. AHalu3
JarpamMMbl COCTOSTHUS JKeJIe30 — IIEMEHTHT.

JluarpaMma COCTOSIHUS CIUIaBOB kene30 — rpadut. [Ipouecce
rpadutnzanuu. Knaccudukamus criaBoB. CTaid U 4YyTyHBL
CtpykTypa, CBOMCTBA M MPUMEHIEMOCTh O€JBbIX, OTOCICHHBIX H
CepbIX, MOJIM(UIIMPOBAHHBIX U BEICOKOIPOYHBIX YYTYHOB.

[1-6]

[IpeBpamienuss npu HarpeBe [0 ayCTEHUTHOIO COCTOSIHUSL.
IIpeBpaiieHre aycTeHUTa MPU OXJIAKACHUU M MEPEOXIIaKICHUN.
[lepnutHOE IIpEeBpALLICHUE. beitnutHOE IIpeBpalleHUE.
MapreHcutHoe mnpeBpaiieHue. [IpeBpamieHuss Inpu  OTIyCKe
CTaJIH.

IIpaktuka TtepmooOpaboTku. HarpeBarenbHble —yCTpoiicTBa.
Oxnaxparomuye  cpeapl.  3ammra OT  OKHUCJIEHHS  IIpU
TepMooOpaboTke. Buasl TepmooOpaboTku cramu. OTKHUT CTalH.
Hopmanmsanus cranu.

3akanka  crand.  Bpibop  temmepatypbl.  OxJaxIeHHE.
BHyTpeHnHue HanpskeHus. 3aKaauBaeMOCTh U MPOKaTHUBAEMOCTh
crami. CnocoObl 3akanku ctamu. Otmyck cramu. OO6paboTka
xoJnosioM. Tepmomexanuyeckas o0paboTka.

IToBepxHOCTHOE ymnpouHeHue cranu. [loBepXHOCTHas 3akalka.
XuMmuko-tepmudeckas oOpadotka. LlemenTanus. AzoTupoBaHue.
Hutpouementanuus. Juddy3nonHas MeTayum3anus.




Cramu OOBIKHOBEHHOTO KadecTBa, MapKHPOBKA, HA3HAYCHUE H
obnactu npumeHeHus. CTanu CHEIUAIBHOTO HA3HAYCHUS: IS
JUCTOBOM M OOBEMHOM IITaMIIOBKH; HAarapTOBaHHBIC CTaJlu;
aBTOMATHLIC CTaJu. JlernpoBanHbie CTau. Bmusgune
JICTUPYIOLIMX HJIEMEHTOB Ha CTPYKTYPY M CBOMCTBa CTaJICi.
Krnaccudukanus u MapKupOBKa CTaJICH.

KoHCTpyKIIMOHHBIE CTAIM U MX PAa3HOBUIHOCTU: LIEMEHTYEMBbIE,
7 4 yJlydlllaemble, MPYKUHHBIE, IAPUKOMO/IIITUITHUKOBBIE,
BBICOKOTIPOYHBIE, CTPOUTENIbHBIE U apmaTypHbie. CTpyKTypa,
TepMooOpaboOTKa, Ha3HauYeHHWE W  O0JIaCTH  MPUMCHCHHUS
KOHCTPYKIMOHHBIX CTaJICH.

NuctpymenTanbable ctanu W crutaBbl. CTanmu i pexyLIux
WHCTPYMEHTOB: YTJIEPOIUCTHIE, JIETUPOBAHHBIE,
ObICTpOpeKymue. MeTautoKkepaMHYeCKUe TBEPJbIC CIUIABBI
Cranu nns u3MEpUTENbHBIX HHCTPYMEHTOB. CTanu 1S IITaMIIOB
ne(hOpMUPOBAHMS B XOJIOTHOM U TOPSTYEM COCTOSIHUSIX.

Koppo3uonHocTolikue ctanu u criiasbl. JKapoynopHsle cTamu U
CIUIaBbl. MarHUTHBIE 1 HEMAarHUTHBIC CTAJIH U CIuiaBbl. CTany u
CIJIaBbl IOHMYKEHHOT'O U MOBBILIEHHOT'O JIEKTPOCONPOTUBICHUS.
8 4 CeepnipoBognuku. CTaiay U CIUIaBbl ¢ OCOOCHHOCTSIMU MOJYJIsS
YIIPYTOCTH U TEIJIOBOT0 KO3 UIIMEHTa pacIIuPEHUsI.

CrnnaBel Ha ocHOBe Menu. Jlatynu u 6pon3bl. CruiaBbl HA OCHOBE
amoMuHus. Jluteitnple u nedopmupyemslie criassl. [Ipunon u
6a06uThl. Kimaccudukaims HeMeTaJUIMYeCKIX MaTepHasoB.
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10. Pacuemmno-zpaguueckan paboma
Pacuetno-rpaduyeckas pabora yueOHBIM TUTAHOM HE TIPETYCMOTpPEHA.

11. Kypcosas paboma
KypcoBas paboTa yueOHBIM IJIAHOM HE MPEyCMOTPEHA.

12. Kypcoeoii npoexkm
KypcoBoii mpoekT yueOHbIM IJIaHOM HE TIPETyCMOTPEH.

13. @ono ouenounvix cpeocme 011 NPOGEOEHUSL NPOMENHCYMOYHOU ammecmayuu
ooyuarowuxca no oucyuniaune (Mooy)

Crenenb CPOPMUPOBAHHOCTH Y CTYyJIEHTa KOMIIETCHIIMM, MPETYyCMOTPEHHBIX
y4eOHBIM TIJIAHOM, OIIEHUBAETCS IMPEIoaaBaTelieM Ha BCEX dTanax yuyeOHOTo mpoiiecca
KaK B pe3yJibTaTe HAOIIOJICHUsI 3a €r0 paboTol B ayuTOpusX (JlabopaTopusix), Tak U IO
pe3yJbTaTaM BBIMOJHEHUS UHAUBUYATbHBIX 3adaHui. OnrucaHne KpUTEPUEB U IIKAJIbI
OIICHUBAHUS JAHO B TaOJIUIAX.

B mnponecce ocBoeHust oOpa3zoBaTeIbHOM MPOTpaMMbl Yy 0O0yYarollerocss B XOJe
U3y4YeHHUs JAUCHUIUIMHBI «MarepuanoBeeHue» JOJDKHAa OBITh  copMUpOBaHA
npodeccuonanpHas komnerennus (ITK-1):




YPOBHM OCBOCHUSI KOMITETECHIIUA

WNHunekc CIOCOOHOCTh MPUMEHSTh CIOCOOBI PAIMOHATIBLHOTO MCIOJIb30BAaHUS HEOOXOIUMBIX
[K-1 BHUJIOB PECYPCOB B MAIIMHOCTPOUTENIbHBIX MPOU3BOJICTBAX, BHIOMPATh OCHOBHBIEC U
BCIIOMOTaTeNIbHbIE ~MaTepHalibl I M3TOTOBJIICHUS WX M3ACNUM, CIOCOOBI
peann3alui OCHOBHBIX TEXHOJIOTMYECKUX MPOLIECCOB, aHATUTUYECKUE U YUCIICHHBIC
METOJIbI NpHU pPa3pabOTKe UX MATEeMAaTUYECKUX MOJeJNied, a TakKe COBPEMEHHBIE
METO/IbI pa3pabOTKH MAJIOOTXOIHBIX, SHEPTOCOSPETAIONINX U SKOJIOTHUECKU YUCTHIX
MaIIMHOCTPOUTEIbHBIX TEXHOJIOTUN
Crynenun ITokazarenu oueHKH Texuonoruu OTnuyuTeNbHbBIC CpencrtBa u
YpOBHEM pe3ynbTaToOB dbopMUpOBaHUS MIPU3HAKU TEXHOJIOTHH
OCBOCHMS OLICHKH
KOMITCTCHITHT
[Toporosslii 3Haer: Jleknuu, Bocnpoussogut | Jlaboparopubie
(ymoBiers.) . 3aKOHOMEPHOCTHU | JIaOOpaTOpHbBIE OCHOBHBIE paboTsl
MIPOLIECCOB u MOHSATHUSA, 3HAET | BBIIIOJHEHBI c
KpUCTAJUTU3ALUN U | IPAaKTUYECKUE METO/IbI, HEOOJILIITUMU
CTPYKTYypOOOpa30BaHUs | 3aHATHS MPOLIEIYpPHI, 3aMEYaHUIMU,
METaJUIOB M  CILIABOB, CBOMCTBA, MMETTUCh
OCHOBBI ux NPUBOIUT (PaKThI, | 3aTPYJHEHHS TPHU
TepMOOOpPabOTKH, UIEHTU(DUIINPYET, | OTBETE Ha
CIIO0COOBI 3aIIUTHI JaeT 0030pHOE JOTIOJIHUTEIIbHBIE
METaJUIOB OT KOPPO3HH; OTHCaHueE. BOIIPOCHI;
. KJI1acCU(UKAIUIO He MeHee 60%
U CHOCOOBI TOJyYEHUs MPaBUIILHBIX
KOMITO3UIIMOHHBIX OTBETOB npu
MaTepHuasos; BBITIOJITHCHUH
. MPUHIUIIBI TECTOBBIX
BbIOOpA 3a/laHuM;
KOHCTPYKIIMOHHBIX HE BIIOJTHE
MaTepuasioB TUTST 3aKOHYCHHBIC
MIPUMEHEHUS B BBIBOJbI B OTBETE
MIPOU3BOICTBE; Ha BONPOCHI Ha
. CTpPOEHHE u 3auere
CBOMCTBA METaJJIOB,
METO/bI ux
HCCTIEIOBAHUS;
. KJIacCU(UKALIUIO
MaTepuaioB, METaJIOB
U CIUIaBOB, WX oOmacTu
MIPUMEHEHNS;
YmMmeer:
*pacrio3HaBaTh u
KJIaCCU(UITUPOBATH
KOHCTPYKIITUOHHBIE "
CBIPbEBBIE  MaTepHUabl
10 BHEIIHEMY BUJY,
MIPOUCXOKACHUIO,
CBOMCTBaM;
*OIPEIEISITh BHU/IBI
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KOHCTPYKLIIMOHHBIX
MaTEpPUAJIOB;

*BBIOMpATh MaTepUabl
JUIsL KOHCTPYKLIMM 10 MX

Ha3HAYCHUIO u
YCIIOBUSAM
3KCIUTyaTaluH;
*IIPOBOJIUTH
HCCIICIOBAHUS u

WCIIBITAaHUSI MaTEPUAJIOB
Bnaneer:

suHpopmarueit 0
CBOICTBax u
MIPUMCHCHHUN

pa3IMYHBIX MaTEpUajIoB
*HABBIKAMH

MPaBWJIBHOTO  BBIOOpaA
MaTepuaioB HCXOIs W3

aHanusa YCIIOBHU
IKCILUTyaTaluH u
HPOU3BO/ICTBA.

* HaBBIKAMU HA3HAUYCHHUS
TEPMOOOPaOOTKH
MAaIIMHOCTPOUTEIBHBIX
MaTepHaoB;

*HaBBIKAMH o

ornpeaeneHuto Gpusmnko -
MEXaHUUYECKUX CBOWCTB

MaTEepHAJIOB.

[IponBunyThIil | 3HaeT:

(xoporo) . 3aKOHOMEPHOCTH
MIPOIIECCOB
KpHUCTaNTU3AIH u
CTPYKTYPOOOpa30oBaHUs
METAJUIOB M  CIUIABOB,
OCHOBBI ux
TepMOOOpPabOTKH,
CIOCOOBI 3aIIUThI
METAJUIOB OT KOPPO3HH;
. KJIacCU(UKALIUIO
U crnocoObl MOJIy4eHHUs
KOMITO3ULIMOHHBIX
MaTepHaloB;

. HPUHIUITBL
BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepHaJIOB TSt
PUMEHEHHS B
IIPOU3BO/ICTBE;

. CTpOEHUE "
CBOMCTBa METaJIJIOB,
METOBI ux

BrrisBasger
B3aHMMOCBSI3H,
KJIACCU(PUITUPYET,
YIOPSIOUYNBAET,
WHTEPHPETUPYET,
IJIAHUPYET,
IIPUMEHSET
3aKOHBI,
peanr30BbIBACT,
HCMOJIb3YET.

JlaGoparopHble
paboTHI
BBITTOJTHEHBI c
HEOOJIBIITUMH
3aMEUYaHHUIMU,
HUMEIIHCh
HeOOoIbIITNE
HETOYHOCTH  TIpH
OTBETE Ha
JIOTTOTHUTEIBLHEIE
BOTIPOCHI;

He MeHee 75%
NPaBUIIBHBIX
OTBETOB npu
BEITIOJTHEHUH
TECTOBBIX
3aaHuM;
HAMEIOTCS
HErpyObIe OLTHOKU
WIM  HETOYHOCTH
npu OTBETE Ha
BOTIPOCHI Ha
3a4ere
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HCCCAOBAHUS;
. KJIACCU(PUKAITUIO
MaTepHUajIOB, METAJIOB
M CIIaBOB, MX 00JIacTH
MIPUMECHCHHS,

Ywmeer:

*pacro3HaBaTh u
KJ1accu(UIMpoBaTh
KOHCTPYKIIMOHHBIC u
CBIPBEBBIC  MaTEpUAJIbI
10 BHEIIHEMY BHIY,
MIPOUCXOXKICHHUIO,
CBOMCTBaM;
*OIPEIICISTh BHJIBI
KOHCTPYKIIMOHHBIX
MaTepuasos;

*BBIOMPATh MaTepHaIbI
JUIsL KOHCTPYKLIMM 110 MX

Ha3HaA4YCHUHIO u
YCIOBUAM
OKCILTyaTaluu,
*IIPOBOJUTD
HUCCICIOBaHUsA u

WCIIBITAaHUSI MaTePUAJIOB
Bnaneer:

suHopmaruen 0
CBOMCTBax u
IPUMEHEHUH

pa3IU4YHBIX MaTEPUAIIOB
*HaBBIKAMH

MpaBWJIBHOTO  BbIOOpaA
MaTepHaioB HCXOAS U3

aHanusa YCIIOBHM
HKCIUTyaTalH u
IPOMU3BOICTBA.

* HaBBIKAMHU Ha3HAYEHUs
TepMO0OpabOTKH
MAaIIMHOCTPOUTEITbHBIX
MaTepuaJos;

*HaBbIKAMH o

ornpezeneHuto Gpusmnko -
MEXaHUUYECKUX CBOWCTB

MaTEPHUAJIOB.

Bricokuii 3Haer:

(oTIMYHO) . 3aKOHOMEPHOCTH
MIPOIIECCOB
KPUCTAJTU3AIIN u
CTPYKTYpOOOpa3oBaHUs
METaJJIOB M  CIUJIaBOB,
OCHOBBI ux
TepMOOOpabOTKH,
CHIO0COOBI 3aIUTHI

AHanusupyer,
JMarHOCTHPYET,
OLICHUBAET,
MIPOTHO3UPYET,

KOHCTPYHUPYET.

JlaGopaTopHsble
paboTsl
BBIMIOJTHEHBI  0€3
3aMEUaHHi,
CTYJEHT CBOOOJIHO
OTBEYaeT Ha
JIOTIOJTHUTEIIbHBIC
BOTIPOCHI,

He wmeHee 90%

12




METAJUIOB OT KOPPO3UH;

. KIIAaCCHU(PUKAIUIO
U CIOCOOBI TOJMyYCHHUS
KOMITO3MIIMOHHBIX
MaTepHaloB;

. TPUHIUITBI
BBIOOpA
KOHCTPYKIIMOHHBIX
MaTepHUaJIOB IOE
PUMCHEHHUSI B
MIPOU3BOJICTBE;

. CTpOCHHE u
CBOWCTBa METAJIIOB,
METOJIbI ux
WCCIIC/IOBAHHSI,

. KJIacCU(UKAITUIO

MaTepuajioB, METaJIOB
M CIUIaBOB, X 00JIacTH
MIPUMCHCHHS,

YMmeer:

*pacrio3HaBaTh u
KJ1IacCU(PUITUPOBAThH
KOHCTPYKIITMOHHBIE u
CBIPbEBBIC  MaTepHaIbl
10 BHEIIHEMY BHIY,
MIPOUCXOXKACHUIO,
CBOICTBaM;
*OIpPENENATh BUJIBI
KOHCTPYKIITMOHHBIX
MaTepuasos;

*BBIOMpPATh MaTepUabl
JUISL KOHCTPYKIUH O UX

Ha3HAYCHHIO "
YCIIOBUSIM
JKCIUTyaTalluu;
*IIPOBOJUTH
UCCIIEIOBaHUS "

WCIIBITAaHUSI MAaTEPUAJIOB
Bnaneer:

suHpopmarueit 0
CBOMCTBAax u
PUMEHEHUN

Pa3IMYHBIX MaTCpPUaIOB
*HaBbIKAMH
MPaBWJIBHOTO  BBIOOpaA
MaTepHaioB HUCXOAS U3
aHanusa YCIIOBUH
HKCIUTyaTalH u
IIPOU3BOJICTBA.

¢ HaBbIKaMHM Ha3HA4YCHUA
TepMOOOpPabOTKH
MalIMHOCTPOUTCIIbHBIX

IMPpaBUJIbHBIX

OTBETOB pu

BBIMTOJTHEHU U
TECTOBBIX
3aJIaHNi;

CTYJIEHT ymeer

OIepupOBaThH
CHelUaTbHBIMU
TEPMHHAMH,
UCIIOJIB3YET
OTBETE

B

JONOJIHUTENbHBIN

Marepuail,
WUTIOCTPUPYET
TEOPETUUECKHUE
MOJIO’KEHUS
PaKTUYECKUMHU
npuMepamu
opu  OTBETE
BOIIPOCHI

3auere

Ha
Ha
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MaTepHaJIOB;
*HaBBIKAMHU o
onpeeaeHUu0 (PU3UKO -
MEXaHWYECKNX CBOMCTB
MaTepHaioB.

[IpakTrueckne u 1abopaTOpHBIE PaOOTHI CYUTAIOTCS YCTICITHO BBIMTOJTHEHHBIMH B
CiIydae MpEeOCTABICHHS B KOHIIC 3aHSITHI, OTBEACHHBIX HA BBITIOJIHCHUE dTOU PabOTHI,
OTYeTa, BKIIOYAIOUIETO TEMY, XOJI pa0dOThbl, COOTBETCTBYIOIIME PUCYHKU U MOIINUCU
(Tpu HaMU4¥M), ¥ OTBETE HA BOMPOCHI (3ammTe) 1Mo Teme padoTsl. Illkana oneHuBanmus —
«3a4TEHO» / «HE 3aUYTEHO». «3aUTEHO» 3a MPAKTUYECKYI0 pabOTy CTaBUTCA B CiIydyae,
€CJIM OHA IMOJIHOCTHIO U MPABWIBHO BBITIOJHEHA, U TIPU 3TOM OOYYAIOIIMMCS MTOKa3aHO
CBOOOJIHOE BJIaJICHHE MaTepHayioM Mo nucuuruiuHe. «He 3aureHo» craBuTcs B ciiydae,
€CIM TIpaKTUYecKas paldoTa BBHINOJHEHA HEBEPHO W/WIM HE TMOJIHOCTBhIO, U OHa
BO3BpAIlla€TCAd CTYJICHTY Ha J0pa0OTKy, a 3aTéM BHOBb CHAETCi Ha MPOBEPKY
MPENoAaBaTEIo.

CamocrosiTenibHasi paboTa CUMTAETCA YCHEIIHO BBIIIOJIHEHHOW B  Clyyae
MPEOCTaBICHUS OTYETa MO KaXJA0u Teme. 3ajjaHue JUisl OTYeTa COOTBETCTBYET MYyHKTY
9 paboueii nporpaMMbl. OLIEHUBAHKE OTYETOB MPOBOJUTCS MO MPHUHIUILY «3a4TEHO» /
«HE 3a4TeHO». «3auTeHO» BBICTABJISIETCS B Cliy4ae, €Cld OT4eT OQOpPMIIEH B
COOTBETCTBHUH C KPUTEPHUSIMMU:

- MPaBWIBHOCTH OQoOpMIIeHHS OTyeTa (TUTYJbHAs CTpaHUIA, OTJaBJIECHUE U
odopmIIEHHE UCTOYHUKOB);

- YPOBEHb PACKPBITUSI TEMBI OTYETA / MPOPAOOTAHHOCTH TEMBI;

- CTPYKTYPUPOBAHHOCTh MaTepuania;

- KOJIMYECTBO MCIOJIb30BAHHBIX JTUTEPATYPHBIX UCTOUYHUKOB.

B ciydae ecnu kakoi-muOo M3 KpUTEPUEB HE BHITIOJIHEH, OTYET BO3BPAIAETCS HA
T0paboTKY.

B koHile cemectpa oOyuaromuiicss MTMCbMEHHO OTBEYAET HA TECTOBBIC 3aJaHUS,
COJIep>Kalllie€ BOMPOCHl MO M3y4eHHOMY Matepuany. OlleHMBaHUE TECTOBBIX 3aJaHUMN
MPOBOAUTCS MO TPUHIMUIIY «3a4T€HO» / «HE 3auTeHO». B KauecTBe KpUTEpHUEB
OIICHUBAHUS UCIIOIB3YETCS KOJMUECTBO MPABWIBHBIX OTBETOB. [Ipu oTBeTe OoJiee yeM,
Ha 60 % BOIPOCOB BBICTABISETCA «3a4YTEHO», B CIIy4a€ MEHBILETO KOJUYECTBA
MPaBWJIBHBIX OTBETOB CTABUTCS «HE 3aUTCHOY.

K sx3ameHy no AuCIUIIINHE 00y4YaroIIecs: JOMYCKATCs MPH:

— TPEAOCTABJICHUU W 3aIIUTE OTYETOB MO BCEM MPAKTUYECKUM U JaOOPaTOPHBIM
3aHITHSM;
— YCHENIHOM HaIllMCAHUU TECTOBBIX 3aJJaHUM.

Bonpocul 0na 3auema

1. N300pa3ute muarpaMMy COCTOSIHHISI IBOMHBIX CIUTABOB ISl CITydasi TIOJTHOH PacTBOPHUMOCTH
KOMIIOHEHT B TBEPJIOM COCTOSIHUH, HaHECUTE 00JIacTH (ha30BOH OJHOPOIHOCTH, MOCTPOITE KPUBYIO
KPHCTAJUIM3AIMK C IPUMEHEHHEM TpaBuia (a3, onpenennuTe XUMUUECKI cocTaB ¢a3 B AByX(hazHOU
obmnactu, onpeaenute oovemsl (a3 B 1Byx(ha3HOI 00nacTy, JaiTe XapaKTepUCTHKY CIUIaBa B TBEPJIOM
COCTOSIHHH.
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2. HM3obOpasute amarpamMmy COCTOSIHHSI JBOWHBIX CIUIABOB IS CIIy4asi MOJIHON HEPacTBOPUMOCTH
KOMIIOHEHT B TBEPJOM COCTOSIHMM, HaHecUTe oOyiacTi (Ha30BOW OJHOPOAHOCTH, [UISL JO
HBTEKTHUYECKOTO CIUIaBa MOCTPOHTE KPHUBYIO KpPUCTAUIM3AallMM C TPUMEHEHHEM TmpaBuia ¢as,
onpeeTnuTe XUMHIECKui cocTaB ¢a3 B AByx(}a3Hoi obiacTu, onpenenure o0bembl Ga3 B 1Byxha3HOM
o0JacTH, AalTe XapaKTePUCTUKY CIUIaBa B TBEPAOM COCTOSHUH.

3. HM3oOpasure pamarpamMMy COCTOSIHHS JIBOMHBIX CIUTABOB JUIsi  CIIy4as OTPaHUYCHHOM
pPacTBOPUMOCTH KOMITOHEHT B TBEPJIOM COCTOSIHUU, HaHEeCUTE 001acTH (a30BOil OHOPOIHOCTH, IS 32
IBTEKTHUYECKOTO CIUIaBa MMOCTPONTE KPHBYI KPHUCTAUIM3AIMKM C TIPUMEHEHHUEM TmpaBuia ¢as,
OIIpeIeNINTE XUMHUECKUI cocTaB (a3 B [Byxda3Hoii obaactu, onpeaenure o0bemsl Ga3 B 1ByX(ha3HOM
00JIacTH, JaliTe XapaKTePUCTUKY CIUIaBa B TBEPIAOM COCTOSHHH.

4.  HM3oOpa3ute auarpamMmy COCTOSHUS JIBOWHBIX CIUIABOB JJIsi clydas oOpa3oBaHUS YCTOWYUBBIX
MIPOMEKYTOUHBIX COCAMHEHUH, HaHecuTe 001acTh (Ha30BON OJTHOPOTHOCTH, JUIS CIIABA COJIEPIKAIIETO
YCTOMUMBOE MPOMEKYTOUHOE COEAMHEHHE MOCTPOHTE KPHUBYIO KPHUCTALIM3AIMHU C TNPUMEHEHUEM
npaBmia (a3, onpeAenuTe XUMHUECKUd cocTaB (a3 B 1Byx(das3Hol obiactu, onpeaenute o0beMsbl ¢a3
B AByX(pa3HO# 00s1acTH, JaliTe XapaKTEPUCTHKY CIUIaBa B TBEPIOM COCTOSTHHH

5. U3obpasutre nuarpammy coctosiHusi cmiiaBoB Fe — Fe3C, Hanecute oOmactu (azoBoi
OJTHOPOJIHOCTH, JIJISl TUTIOBBIX CIUIABOB ITOCTPOMTE KPUBYIO KPUCTAUIM3AIMH C TIPUMESHEHUEM TIPAaBHJIIa
¢a3, onpenenuTe XUMUYECKUd coctaB (a3 B AByX(a3HOH 00JACTH MpPU Pa3IUYHBIX TEMIEpaTypax,
OIIpEICNIUTE TIPH 3TOM 00BEMHI (ha3, galTe XapaKTEPUCTUKY CIUIaBa B TBEPAOM COCTOSTHHH.

6. U3oOpasute amarpamMmy COCTOSIHUS CIUIaBOB >keje30 — rpadur, Hanecute obnactu (asoBoit
OJTHOPOJTHOCTH, JIJISl TUTIOBBIX CIIABOB IMOCTPOWTE KPUBYIO KPHCTAUIM3AIMH C TIPUMEHEHUEM TIPAaBHIIa
¢a3, onpenenuTe XUMUYeCKUd coctaB (a3 B AByx(a3HOW 00JACTH NpPU Pa3IUYHBIX TEMIEpaTypax,
OIIpEICNIUTE TIPH STOM 00BbEeMBI (pa3, galTe XapaKTEpPUCTUKY CIUIaBa B TBEPAOM COCTOSHHH.

7. [TpyxuHbl U3roTOBISIFOTCS U3 ctainu 650, HasnaubTe pexxumbl TepMOOOPAOOTKH U OMUIIUTE
(ha3oBbBIE MIPEBPAIICHUS U CTPYKTYPY CTAIIH.
8. 3ybOuatsie Koneca U3roTopmsitorcs u3 ctanu 40I'P 1 10KHBI UMETH BBICOKYIO TTOBEPXHOCTHYIO

TBEPAOCTH IIPH BA3KOW cepaleBuHe. HazHaubTe pesKuMBbl YIPOUHSIONIEH TepMOOOPaOOTKH U OMUIIUTE
(a3oBbIe MPEBPAIICHUS U CTPYKTYPY CTAIH.

9. Banel penykropa usrorosisitorcss u3 craad 40X U IOJDKHBI MMETh HAaWJIydlllee COYETaHHE
MPOYHOCTU U BsI3KOCTU. Ha3HaubTe peskuMbl TEpMOOOPAOOTKH M onuIIuTe (ha30Bble MPEBPALICHUS U
CTPYKTYpPY CTaH.

10.  3Be30uKM LEMHOH mepenauyd HM3TOTOBISIOTCS W3 CTanud 45 W JOJDKHBI MMETh BBICOKYIO
ITIOBEPXHOCTHYKO TBEPAOCTh TPH BA3KOM cepaueBuHe. Ha3zHaubTe peXHMMBI  YIPOUHSAIOLICH
TEPMOOOPAaOOTKHU M ONMUIINTE (Pa30BbIE MPEBPALICHUS U CTPYKTYPY CTallu.

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

12. 3yOuno usroroBneHo u3 cramu ¥Y7A. Haznaubre TepMo0OpabOTKY, ONUIINTE MPEBPAIICHUS U
CTPYKTYpY CTaJH.

13. ®pe3a nzroropneHa u3 crainu P18. HaznaubTe TepM0o0OpabOTKy, OMUIINUTE PEXUMBI, (a30BbIe
MPEBPALICHUS U CTPYKTYPY CTaIu

14. Cgepna m3rotoBisitoress u3 cranu POMS. HasnaubTe peskumbl T€pMOOOPAOOTKH U OMHIIHTE
(a3oBbIe MPEBPAIICHUS U CTPYKTYPY CTAJIH.

15. Hamaiika TokapHoro pesmna wsroroBieHa u3 cmaBa BK8. Onmmmre TexXHOJIOTHIO
U3TOTOBJIEHUS, CTPYKTYPY U CBOHCTBA

16. Tena kadeHHWs NOAMIMIMHUKOB H3roToBisitorcss w3 cranu IX10. Ha3znaubTe pexumMbl
YIIPOYHSIIOIIEH TepMOOOPaOOTKH U ONUIIUTE (a30BbIE MPEBPALICHUS U CTPYKTYPY CTaJH.

17. MetomoM TiIyOOKOM IMTAMIOBKH 32 HECKOJIBKO TEPEX0I0B M3TOTABIMBAIOT JCTAIA U3 CTAJIH
10nc. OnumuTe TepMOOOPAOOTKY U CTPYKTYpHBIE U3MEHEHUS IPOUCXOIAIINE TTPH STOM.

18. Hanmuneauku wm3rotaBnuBaroTcs u3 cranu Y 10. Ha3znaubre TepMooOpabOTKy, ONMUIINTE €€
PEXUMBI, (a30BO-CTPYKTYpPHBIE MIPEBPALLCHUS U KOHEUHYIO CTPYKTYPY CTalll

19. I'mnp3a 1uaMHIpa BHYTPEHHETO CcropaHus u3rotaBiauBaeTcs u3 cranu 38XMIOA u nomkHa

001a/1aTh BBICOKOW MOBEPXHOCTHON TBEPIOCTHIO U M3HOCOCTOMKOCTHIO. Ha3HaubTe yMpOUHSIONIYIO
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TEpMOOOPaOOTKY, OMUIIUTE PEKUMBI, (Ha30BbIC M CTPYKTYPHBIC NPEBPAIICHHUS U CTPYKTYPY CTalH B
YIIPOYHEHHOM COCTOSTHHH.

20.  3yOuarpie kojeca wu3roToBistoTcss w3 cranmu 12XH3A u  JOMKHBI UMETh BBICOKYIO
MOBEPXHOCTHYIO TBEpPAOCTh TIPH BS3KOW cepaleBHHE. Ha3zHaubTe pEXHUMBI  YIPOYHSIOMICH
TEpMOOOPAOOTKHY M OMHIIKUTE (hAa30BBIC MPEBPALICHUS U CTPYKTYPY CTaJH.

21.  Banpl penykTopa HM3TOTOBISIOTCA W3 cTanu 45 M JODKHBI MMETh HAWIydllee COYCTaHUE
NPOYHOCTH W IUIACTUYHOCTH. Has3HaubTe PEKUMBI YIPOUHSIOUICH TEPMOOOPAOOTKM W OIMIIHMTE
(a30BbIE PEBPAILCHNS U CTPYKTYPY CTaIH

22.  YkaxuTe Ha3HAuYCHHE W O0JIACTHM TPUMCHEHHsS HIDKE MEPEYHMCIICHHBIX CTajeld U CILUIaBOB:
Cr.6cm, 12X2H4A, 40XI'®, Ac20XI'HM, 65T'A, HIX 20CT, Y7, P9, 9XC, Cr.2cn, 15X, 40X, A30,
60C2, , Y13, P6MS5, X, Ct.3nc, 15X, 45T, AC14, 50XT'A, HIX 10, Y8A, P9®5, 9X, Ct.3kn, 18XT,
40T, A35, 70, LIX 4, V13A, P6M3, Cr.lnc, 20XH, 40, All, 55C2, HIX 15CI, V8, P9, Cr.1kn,
12XH2, 50, A20, 65, X 15, Y10, P12, Cr.0, 20XH, 40, A12, 50T, Y7A, P18, XBI, Cr.6rc,
14X2H3MA, 50XH, AC30XM, 60C2X®DA, V11, 11X, Cr.5I'me, 15X2M, 30XM, AC38XI'M,
60C2XA, Y7A, P9K10.

Ilepeuens 6onpocoé K rkzameny
DK3aMeH He NMPEAYyCMOTPEH YUEOHBIM IJIAHOM.

TecTOoBBIE 3aJaHUA 110 TMCHMIIJINHE

1. OcHOBBI TeOpHH CIIABOB
1.1. KOJIMYECTBO ATOMOB, ITPUXOJAIIMXCS HA OJIHYJIEMEHTAPHYIO SYEHKY B OLIK
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, [TPUXOJISALLIMXCS HA OHYDJIEMEHTAPHYIO STYEVKY B I'LIK
PEHIETKE
1)2;2)4,3)6;4)8
1.4. CIIOCOBHOCTbB METAJIJIA OBPA30BBIBATH PA3HBIE TUIIbI KPUCTAJUIMYECKUX
PEHIETOK
1) anuzoTponus; 2) Tekctypa; 3) noaumMopdusm; 4) H30TPOITHOCTh
1.5. HEPABHOMEPHOCTbH CBOMCTB KPUCTAJIUIA B PA3JIMYHBIX KPUCTAJJIOI PAOUYECKHX
HATIPABJIEHUAX HA3BIBAIOT
1) nukBanueii; 2) anuzorporuei; 3) TekcTypoit; 4) mosumMophu3MomM
1.6. IJIOTHOCTD JUCJIOKALMIA B U3/IEJINU, M3TOTOBJIEHHOM XOJIOJHOM IITAMITIOBKOM
1) 104 cm?; 2) 106 cm?; 3) 1012 em'?; 4) 102 em™
1.7. IE®EKT KPUCTAJUIMYECKOM PELLIETKU, ITPEJCTABJISIOIINI COBOM KPAM JINIITHEN
[TOJIVIUIOCKOCTHU
1) Bakancus; 2) qucnokanust; 3) rpanuna 0yioka; 4) rpaHuna 3epHa

2. Kene3oyriepoaucToie CIUIABBI
2.1. PA3ZOBBIM COCTAB CITIJIABA, COJEPXAIIETO 0,8 % C I10 MACCE, TTPH
TEMIIEPATYPE 900 °C
1) aycTeHuT; 2) ayCTEHUT U LIEMEHTUT; 3) GeppuT U LIEMEHTHT; 4) GpeppUT
2.2. ®DA30BBII COCTAB CIIJIABA, COJEPXAIIETO 3 % C, [TPU TEMITIEPATYPE 900 °C
1) aycteHuT; 2) ayCTEHUT U LIEeMEHTUT; 3) nenedypurt; 4) deppur
2.3. COAEP)XAHUME YI'JIEPOA (ITO MACCE B ITPOLIEHTAX) B CIIVIABE
SBTEKTONAHOI'O COCTABA
1) 0,8; 2) 2,14; 3) 4,3; 4) 6,67
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2.4. CTAJIb, UMEIOIIIAS CTPYKTYPY IEPJIUT U IIEMEHTUT (BTOPUYHBII)

1) Y8A; 2) crans 08km; 3) V10;4) V7

2.5. CTAJIb, UMEIOIIAS MAKCUMAJIBHOE OTHOCUTEJIbBHOE CYXEHUE

1) crans 10; 2) cranb 45; 3) V10A; 4) V8

2.6. CTAJIb, COJIEPXKAILIASI B PABHOBECHOM CTPYKTYPE MAKCUMAJIbHOE
KOJIMYECTBO LHIEMEHTUTA

1) crans 10; 2) V10A; 3) V8; 4) V7A

2.7.Y¥YT'YH, B KOTOPOM BECbH YI'JIEPO/I HAXOAUTCA B CBOBOAHOM COCTOSAHUN U
I'PA®UTHBIE BKJIIFOYEHUA UMEIOT [INIACTUHYATYHO ®OPMY

1) cepwlii MepaAUTHBIN; 2) cepblii GeppPUTHBIN; 3) KOBKUI YyT'yH; 4) BBICOKOIIPOYHBIN

3. Tepmuyeckass 1 XMMHKO-TepMHUYecKas 00padoTka
3.1. [IPEBPAILIEHUE, [TPOUCXOIALLIEE ITPU HATPEBE JJOSBTEKTOUIHOM CTAJIN B
NHTEPBAIJIE TEMIIEPATYP ACI — AC3
1) nepnuro-aycTeHUTHOE; 2) (EpPPUTO-ayCTEHUTHOE; 3) IEMEHTHTO-ayCTEHUTHOE; 4) MEPIUTHOE
3.2. AYCTEHU3ALIUA ITPOUJIET BBICTPEE (ITPY ITIPOUMX PABHBIX YCJIOBUSX) B
CTAJI1 C COAEP’)KAHUEM VIJIEPOLA
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. KAKAA CTAJIb YYBCTBUTEJIBHEE K 3AKAJIOYHBIM TPEILLIMHAM?
1) crans 45; 2) V8; 3) C15; 4) crans 10
3.5. KAKAA CTAJIb BYJET UMETD BOJIBILIIY IO TBEPZIOCTD ITOCJIE 3AKAJIK?
1) C10; 2) Cranb 60; 3) V9; 4) crans 30
3.6. TEMIIEPATYPA HATPEBA CTAJIU Y7 11O/l 3AKAJIKY
1) Acl +(30—-50°C); 2) Ac2+(30—50°C); 3) Ac3 + (30— 50 °C); 4) 900°C
3.7. CTPYKTYPA TIOCJIE ITIPABUJIbHOM 3AKAJIKU CTAJIM 35
1) MapTeHCUT; 2) MapTEHCUT, AyCTEHUT OCTATOYHBIH; 3) MapTEHCHUT, AyCTEHUT OCTATOYHBIN, [IEMEHTHUT
BTOPUYHBIN; 4) MapTeHCUT, GeppuUT

4. JlerupoBaHHbIE CTAJH U CIJIaBbI. [|BeTHBIE MeTAJLIBI M CIJIABBHI HA KX OCHOBE
4.1. HUBKOJIETUPOBAHHBIE CTAJIM UMEIOT CYMMAPHOE COAEP2)KAHUE
JIETUPYIOUINX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 5 %
4.2. CPEAHEJIETMPOBAHHBIE CTAJIA UMEIOT CYMMAPHOE COJIEP2KAHUE
JIETUPYIOUINX 3JIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) menee 15 %; 4) menee 1 %
4.3. BBICOKOJIETUPOBAHHBLIE CTAJIM UMEIOT CYMMAPHOE COAEP2)KAHUE
JIETUPYIOUIMX DJIEMEHTOB
1) menee 2,5 %; 2) menee 10 %; 3) 6omnee 10 %; 4) 2,5 %
4.4. XUMUYECKUI DJIEMEHT, IPUMEHSIEMbBIA 1J151 JIETIPOBAHUS
KOPPO3MOHHOCTOMKUX CTAJIEN
1) Cr; 2) W; 3) Cu; 4) Mn
4.5. BBICTOPEXYUIUE CTAJIN JIETUPYIOT ... OCHOBHBIM XUMHWYECKNUM
DJIEMEHTOM
1) Cr; 2) W; 3) Cu; 4) Mn
4.6. CTAJIb JEAEBYPUTHOI'O KITACCA
1) 12XT2MTP; 2) P18; 3) XBI'; 4) X
4.7. SHAYEHUME BYKBHBI “A” B MAPKE CTAJIU 38XH3A
1) congeprkanue adtOMUHMS; 2) COIepKaHUE a30Ta; 3) BHICOKOKAuECTBEHHAs; 4) aBTOMaTHas

5. HemeTa/uinueckne MaTepuaJibl H BLIOOP MaTepHaJia il KOHKPETHOr0 Ha3HAYeHHs
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5.1. MPOCTBIMU INIACTMACCAMMU HA3BIBAIOT

1) monmumepsl 6€3 700aBOK; 2) MOJIMMEPHI M HAIOJTHUTENH; 3) TIOJIUMEPHI M CTa0UIN3aTOPHI,

4) moauMepsl U MIacTU(PUKATOPHI

5.2. BINTACTMACCHI JJI51 TIOBBIIIEHN S MEXAHUYECKX CBOMCTB JJOBABJISIOT
1) ctabunuzaTopsl; 2) HAOJHUTENH; 3) MIIACTU(PUKATOPHL; 4) perenepar

5.3. BINIACTMACCEHI Ui BAMEJJIEHUSA CTAPEHUA JJOBABJIAKOT

1) ctabunuzaropsl; 2) HAMOJIHUTENH; 3) TUIACTU(DUKATOPHI; 4) perenepar

5.4. BIUNIACTMACCHI U1 YMEHBIIEHU A XPYIIKOCTU JOBABJIAKOT

1) ctabunu3zaTopsl; 2) HAOJIHUTENH; 3) IIACTU(PUKATOPHL;, 4) OTBEPIUTEND

5.5. BINTACTMACCEHI U1 COXPAHEHU S CTPYKTYPBI MOJIEKYJI JOBABJISIOT

1) ctabunu3aTopsl; 2) HAOJHUTENH; 3) TIACTU(PUKATOPHI; 4) OTBEPAUTENb

5.6. OTBEPJUTEJIN JOBABJIAIOT B INTACTMACCHI

1) TepmorutacTuyHble; 2) TEPMOPEAKTUBHBIE; 3) BO BCE BU/IbI IJIACTMACC

5.7. HABOBUTE CAMBII OI'HEOITACHBIHM ITOJIMMEP Y ITOPUCTBIE TNTACTMACCHI HA
EI'O OCHOBE

1) monuaTHIIeH; 2) HOTUCTUPOI; 3) ONUypeTaH; 4) CTEKIOTEKCTOIUT

14. Oopaszosamenvhuovie mexnonocuu

JIns  AOCTHXKEHUS TUJIAHUPYEMBIX Ppe3yJbTaTOoB OOYy4YeHUS B JIUCIUIUIMHE
«MarepuanoBeieHHE» HUCIIOJIB3YIOTCS  pas3lInyHble 00pa3oBaTelIbHbIE TEXHOJOTHH, B
TOM YHCIIE:

— UH(pOPMAIMOHHO-PA3BUBAIOIINE TEXHOJIOTHH, HAIIPaBJICHHbIC Ha (HOPMUPOBAHKE
CUCTEMbl 3HAHWW, 3allOMMHAHHE M CBOOOJHOE olepupoBaHre UMU. Mcmosb3yercs
JIEKUUOHHO-CEMUHAPCKUM  METOJ,  CaMOCTOSITEJIbHOE  HW3y4YE€HUE  JIMTEPATypHl,

IIPUMEHEHUE HOBBIX MH(POPMALIMOHHBIX TEXHOJOTUH JJii CaMOCTOATEIbHOIO
MOTOJIHEHUS 3HAHUM, BKIIIOYAsl UCIOJIb30BAHUE TEXHUYECKUX M IJIEKTPOHHBIX CPEICTB
uH(popmanuu.

— JINYHOCTHO-OPUEHTHPOBAHHBIE TEXHOJIOTUN 00yUeHHUs, 00ECTICUHBAIOIINE B XO/I€
y4eOHOro mpouecca Y4eT pas3M4yHbIX CIOCOOHOCTEH O0ydaeMblX, CO3JaHUe
HEOOXOMUMBIX YCIOBHM NS Pa3BUTHUS WX HMHIWBUIYaJbHBIX CIOCOOHOCTEH,
pa3BUTHE  AKTUBHOCTH  JUYHOCTH B  ydeOHOM  mporecce.  JIMIHOCTHO-
OPUEHTHPOBAHHBICE  TEXHOJOTMH  OOYYeHHMs]  pealm3ylTcs B pe3yjbTare
MHAMBUAYAIBHOTO OOILIEHUS MpEenoAaBaTeiss U CTYIEHTa MPU 3KCIpecc-onpoce, Mpu
BBITIOJTHEHUH JIOMAIIHUX HWHAMBUAYAIbHBIX 33JaHUN, PEIICHUU 3a/1ay MOBBIIIEHHON
CJI0KHOCTH, Ha €KCHEICIbHBIX KOHCYJIbTAIUAX.

[IpakTUKyMBbI, TPEHUHTH U 00y4aOIIKe UTPhI SBISAIOTCA (OPMON MHIMBUYaTbHO-
IPYNIOBOTO U MPAKTHUKO-OPUEHTUPOBAHHOTO OOYUYEHHSI HAa OCHOBE pPEAJIbHBIX WM
MOJIETIbHBIX CHUTyalldii TPUMEHUTENIbHO K BHAY U TpoduiIo MpodeccrnoHalIbHOM
aesTenbHOCTH oOyuwatomierocs. [IpemogaBarens mpu MpOBEIESHUH 3aHATUN 3TUX (HOpM
BBHITIONTHSET HE POJIb PYKOBOAMTENS, a (DYHKIIMIO KOHCYJbTaHTA, COBETHHKA, TPEHEpA,
KOTOPBI JIMIIh HANpPaBIseT KOJUIGKTMBHYIO pabOTy CTYJIEHTOB Ha MPHUHSITHE
MPABUJIBHOTO PEIICHHUs. 3aHATHE OCYIIECTBISIETCS B IUAJIOTOBOM PEXUME, OCHOBHBIMHU
CyOBEKTaMU KOTOPOTO SIBISIOTCS CTYICHTHI.

ITpu opranu3zanuu y4eOHBIX 3aHATUI UCIIOJIB3YIOTCS AKTUBHBIE U MHTEPAKTHBHbBIE
MeToabpl oOydeHus: nuainor, Oecema, pabora B komadze. [IpemycmoTpeHo uTeHUE
JEeKIMM C TOPUMEHEHHEM  MYJIbTHMEAUMHBIX  TEXHOJOTMM. BHeaynutopHas
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CaMOCTOSTENIbHAS pad0Ta CTYJEHTOB MPOBOJIUTCS C HMCIOJB30BAHUEM OMOIMOTEYHBIX
pPECYpPCOB MHCTUTYTA, PECYPCOB ceTU WHTEPHET M JIOKAIBHBIX CETEBBIX PECYpPCOB
UHCTUTYTA.

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

Ochnoenasn r1umepamypa

1. Canynos, C. B. Marepuanoseaenue : yueoHoe mocodue / C. B. CamyHoB. — 2-¢
u3M., uctp. u pon. — Cankt-IletepOypr : Jlanb, 2021. — 208 c. — ISBN 978-5-8114-
1793-3. — TekcT : anexkTpoHHBIN // JlaHb : 2JIeKTPOHHO-OMOIMOTEYHAsT CHUCTeMa. —
URL: https://e.lanbook.com/book/168740 (mara oOpamenus: 16.10.2021). — Pexum
J0CTyIA: JUIsl aBTOPU3. MOJIH30BATECH.

2. MarepuanoBenenue : yueoHoe nocodue / JI. A. bonasipes, C. B. laBbiios, JI.
. Tlonosa, M. H. TropekoB. — Bomorna : Uadpa-Umxenepus, 2020. — 424 c. —
ISBN 978-5-9729-0417-4. — Tekct: onexkTpoHHbIN // JlaHb : SJIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/148345 (mata
obOpamenust: 16.10.2021). —PexuMm noctyna: AJist aBTOpU3. MOJIH30BATEIICH.

Jlonoanumenvhas numepamypa

3. MarepuanoBeeHue sl TPAHCIIOPTHOTO MAIIMHOCTPOCHUS : yueOHOoe mocodue /
D. P. T'amumos, JI. B. Tapacenko, M. B. YHuukoBa, A. JI. A6aymmun. — CaHKT-

[lerepOypr : Jlamp, 2021. — 448 c. — ISBN 978-5-8114-1527-4. — Tekcr :
ANEKTpPOHHBIN //  Jlanp @  anekTpoHHO-OuMOnmMoreunas  cucrema. —  URL:
https://e.lanbook.com/book/168565  (mata oOpamenus: 16.10.2021). — Pexum

J0CTyMa: JUIsl aBTOPU3. MOJIb30BaTEIEH.

4. ApabGos, M. II. MarepuanoBeneHne M TEXHOJOTHS KOHCTPYKIIMOHHBIX
MarepuanoB. JlabopaTopHblii NpakTUKyM : ydeOHoe mocobue nis By3oB / M. IIL
Apabos, 3. M. ApaboBa. — Cankrt-Ilerepoypr : Jlanp, 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 mocTyma: A aBTOpHU3. MOJIb30BaTEICH.

5. EropoBa, O. B. Texuuueckas wmukpockonus. IIpaktuka paboTel C
MUKpPOCKOIIaMHU ISl TEXHUYECKUX 1enel : yueOnuk aisa By30B / O. B. EropoBa. — 3-¢
u3n., crep. — Canxkr-IletepOypr : Jlanp, 2021. — 524 ¢. — ISBN 978-5-8114-8774-
5.— Texcr : snexTponnbii // Jlanp : anekTpoHHO-OMOMMOTEeuHas cuctema. — URL:
https://e.lanbook.com/book/180819  (mara oOpamenus: 16.10.2021). — Pexum
J0CTyMa: JJIsl aBTOPU3. TOJIb30BaTENEH.

Memoouueckue ykazanus

1. Apremenko A.A., TuxonoB J[.A. H3ydyeHHe MHUKPOCTPYKTYpbI
YIJIEPOJUCTON CTald B PABHOBECHOM COCTOSIHUM: METOAMYECKHE YKa3aHUsA K
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BBITIOJTHCHHUIO  JTAOOpaTOpHOH paboTel 10 Kypcy «MarepuanoBenenue»/ A.A.
Aptemenko, [I.A. TuxonoB — Durensc: M3a-so 3TU (bunuman) CI'TY umenu [Narapuna

I0.A. 2021 - 6 c¢. DnektpoHHoe  wW3maHue —  Pexum  jgocrynma:
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: METOJIMYECKHUE YKa3aHUS K BBIMOJIHEHUIO JTAOOpAaTOpPHOM pabOTHI MO
Kypcy «Marepuanosenacaue»/A.A. Apremenko, JI.A. Tuxonos — Dureinbc: U3a-so 9TU
(pumuan) CI'TY umenn [Narapuna F0.A. 2021 — 8 c. DnekrponHoe 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 YKa3aHWUs K BBHIMOJHEHHIO JIa0OpaTOPHOM
pabothl Mo Kypcy «MarepuanoBeneaue»/A.A. Apremenko, J[.A. TuxoHOB — DHTEIbC:
N3n-Bo OTU (bumman) CI'TY ummenu larapuna F0.A. 2021 — 8 c. DaextpoHHOE

W37aHuE Pexum JIOCTyTIA:
http://techn.sstu. ru/new/Sub|ectFGOS/DefauIt aspx?kod=154&tip=6
10. Aptemenko A.A., TuxonoB JI.A. N3ydyeHue CTPYKTyphl CTajei IMOCIe

[IEMEHTAllUU: METOJIMYECKUE YKa3aHUs K BBIMOJHEHUIO J1A00OpPaTOpHOM pabOoTHI IO
Kypcy «Matepuanosenenue»/A.A. Apremenko, J[.A. TuxonoB — Durensc: U3n-s8o 3TU
(punmman) CI'TY umenu [Narapuna FO.A. 2021 — 6 c. DnekTpoHHoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

11. ApTEMEHKO AA., TuxoHOB JLA. N3yuenne CTPYKTYpPBbI
WHCTPYMEHTAIBHBIX CTajJeil W CIJIaBOB: METOAMYECKHE YKa3aHHs K BBIMOJIHEHUIO
nabopatopHoit paboTel Mo Kypcy «Marepuanoenaenue»/A.A. Aprtemenko, JI.A.
TuxonoB — Durense: U3n-so 3TU (punman) CI'TY umenn Narapuna 10.A. 2021- 6 c.

DIJIEKTPOHHOE A3JaHNE Pexum ocTyna:
http://techn.sstu.ru/new/SubjectFGOS/Default. aspx7kod 154&tip=6
12. Apremenko A.A., TuxonoB I.A. M3yueHHe MUKPOCTPYKTYpPbl LIBETHBIX

CIUTABOB: METOAMYECKUE yKa3aHHUsl K BBITIOJHEHUIO J1ab0opaTopHOW padoOThl MO KypCy
«MatepuanoBenenue»/A.A. Aptemenko, J[.A. TuxoHoB — Durensc: M3a-so DTU
(pumman) CI'TY umenu [Narapuna F0.A. 2021- 8 c. DnektpoHHOoe u3nanue — Pexum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

13. Apremenko A.A., TuxonoB JI.A. MUKpPOCTPpYKTYpHBIH aHalIU3 MJIACTMACC:
METOJAMYECKHE YKa3aHUSd K BBIMOJHEHUIO JabopaTOpHOM paboThl MO  KypCy
«Marepuanosenenue»/B A.A. Apremenko, I[.A. TuxonoB - DHrenbc: Mzn-so OTU
(pumman) CI'TY umenu Narapuna FO.A. 2021- 10 c. DnexktpoHHoe u3nanue — Pexum
nocryma: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

14. Apremenko A.A., TuxonoB [[.A. Meramorpadguiexuil aHaau3 METaJIOB U
CIUTABOB: METOAMYECKHE yKa3aHUsl K BBINOJHEHUIO JabopaTopHOM padoThl MO Kypcy
«MarepuanoBenenuen/A.A. Apremenko, JI.A. TuxonoB - Duremsc: M3g-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. BpiOop cTaneii W pPEKUMOB UX
TepMOo0OpaboTKu. MeToanueckrue yka3aHusi K BBIMOJIHEHHUIO TaOOpaTOpHON paboOThI 1O
Kypcy «Matepuanosenenue»/A.A. Apremenko, JI.A. TuxonoB — Durensc: M3a-Bo
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OTU (bumman) CI'TY umenu arapuna H0.A. 2021- 16 c. DnekTpoHHOE WU3TaHHUE —
Pexxum moctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
16. Aptemenko A.A., TuxonoB J[I.A. Kpucrammzanus, IUIacTUYECKas
nedopmalvisi U PEKPUCTATUIM3AIMS METAIOB U CIJIABOB: METOJMYECKUE YKa3aHUS K
BBIITOJIHCHUIO ~ J1AaOOpaTOpHOH  paboTel 1O  Kypcy «MatepuanoBenenue»/A.A.
Aptemenko, JI.A. Tuxonos .- Ourensc: U3n-Bo 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. Apremenko A.A., TuxonoB J[.A. VccnenoBanvue BAMSHUS TEMIEPATYpPbI

HarpeBa Ha CTPYKTYpy H© CBOWCTBAa XOJOAHOJAC(HOPMHUPOBAHHBIX  METAIIOB:
METOJMYECKUE YKa3aHWs K BBIIOJHEHUIO JIa0OpaTOpHOH paboThl MO  Kypcy
«MatepuanoBenenue»/A.A. Apremenko, [[.A. TuxonoB. .- Durensc: Usn-so OTU
(bunuan) CI'TY umenu I'arapuna F0.A.,2021 — 8 c. DnekTpoHHOE U3/iaHne — Pexxum
noctyna: http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

18. Apremenko A.A., TuxonoB JI.A. N3yueHne oTmycKa 3aKaJICHHOW CTaJIU:
METOJMYECKHE YKa3aHWs K BBIMOJHEHUIO J1A0OpaTOpHOM paldoThl MO  KypcCy
«MatepuanoBenenue»/A.A. Apremenko, J[.A. TuxonoB- Ouremsc: Wsm-so DTU
(punman) 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

19. Apremenko A.A., TuxonoB [[.A. OnpeneneHre TpoKaIuBaEMOCTH CTAJICH:
METOJUYECKHE YyKa3aHWS K BBINOJHEHUIO J1abOpaTOpHOM paboThl 1O  Kypcy
«MatepuanoBenenue»n/A.A. Apremenko, Ourenbc: Wzn-so DOTU (pumman) CI'TY

nMmenu [arapuna FHO.A. 2021. — 12 c¢. DnexrponHoe wu3nanne — Pexum poctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
20. Apremenko A.A., Kowomnsukun C.B. [Iuarpamma  cocrosiHue

KEJIC30YTJICPOAUCTHIX CIUIaBOB: MeETOAMYECKUEe PEKOMEHAAIMU K J1abopaToOpHOM
pabote mo kypcy «Marepuanoeacaue» — OHrenbc: Mzm-so DTU (bumman) CI'TY
umenu [arapuna FO.A. 2021. — 16 c. DnekTpoHHOe u3naHue — Pexum goctymna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6

21. Aptemenko A.A., Konommsakun C.B. YibrpasBykoBasi 1eheKTOCKOIHS
nerajged: MeToauueckue pekoMeHJanuu K J1abopaTopHOW paboTre 1O Kypcy
«Marepuanoseaenune» — Ourensc: U3m-Bo OTU (puwman) CI'TY umenu [Narapuna

I0.A.  2021. — 8 c¢. OnektpoHHoe wu3gaHue — Pexum  jpocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
22. Aptemenko A.A., Konomsinkun C.B. M3Mepenue TBEpAOCTH METAIOB U

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

I0.A.  2021. — 12 c¢. DOnexkrpoHHoe wu3ganne — PexuMm  goctyna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
23. Aptremenko A.A., Konomissnkua C.B. MapkupoBKa U Ha3HAYEHUE CTaJCH:

Meronanuecknue  peKOMEHmanuu K JabopaTopHOM ~ paboTe MO  Kypey
«Marepuanoseaenune» — Ourensc: U3m-so OTU (puwman) CI'TY umenu [Narapuna
I0.A.  2021. — 12 c¢. DnjekrpoHHoe wu3gaHue — Pexum  jgocryna:
http://techn.sstu.ru/new/SubjectFGOS/Default.aspx?kod=154&tip=6
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Ilpozpammmnoe ovecneuenue u Humepnem-pecypcul

24. - HOb eL.ibrary (https://elibrary.ru );

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

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

26. - OBC «YHUBEpCUTETCKAs Hay4YHO-TEXHUYECKas OMOIMOTEKA
(http://lib.sstu.ru);

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

28.- Db  mmccepramuii  Poccmwiickoii  rocymapCTBEHHOW — OMONMHMOTEKH
(https://dvs.rsl.ru);

29. - MEXyHapOaHAas pedepaTuBHas 0a3za JTAHHBIX Scopus
(https://www.scopus.com);

30. - wMexnayHapoaHas pedeparuBHas 0aza gmanHeix  Web  of  Science

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

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

32. Ilpogheccuonanvrvie basvl /lannwix

16. Mamepuanvno-mexnuueckoe obecneyeHnue

Yuebnas ayoumopus 0151 nposederust 3aHAMUL 1eKYUOHHO20 MUNA

YKOMILIEKTOBaHA CTICIIMATIM3UPOBAHHON MEOENbI0 M TEXHUYECKUMH CPEJICTBAMU
o0yuenus: 20 pabounx MecT 0O0yJaromuxcs; padodyee MECTO MperoaaBaTelis; KiaccHas
JI0CKA; MPOCKIIMOHHBIN dKpaH; MYJIbTUMEIUUHBINA MTPOCKTOP; HOYTOYK MOJIKIIOUECHHBIN
kK HWHTepHET; NIeMOHCTpaIllMOHHOE OO0OpyJOBaHHE W Y4eOHO-HATJSIHBIE MOCOOUS,
o0ecIeuynBaroIIie TEeMAaTHUCCKIE WILTIOCTPAITUH 110 paboyelt mporpaMme TUCIUILIAHEIL.

Vuebnass ayoumopusi 011 npoedeHuss 3aHAMUNU  CEMUHAPCKO20  MUnd,
8BLINOJIHEHUSI KYPCOBLIX pAOOM, MEKYujec0 KOHMPOJisl U NPOMEHCYMOUHOU ammecmayuu,
2PYNNOBbIX U UHOUBUOYATILHBIX KOHCYTbMAYUL.

YKOMITJIEKTOBaHA CIICIIMATM3UPOBAHHON MEOCITBI0 M TEXHUYECKUMH CPEICTBAMHM
o0yuenus: 20 pabounx MecT oOydaromuxcs; padbodyee MECTO MpernoaaBaTesis; KiaccHas
JI0CKa; MPOEKIMOHHBIM 3KpaH; MYJIbTUMEIUUHBIA MPOEKTOP; HOYTOYK MOJKIIOUEHHbBIN
Kk HTEepHeT; NeMOoHCTpallMOHHOE 000pyAOBaHNE U Y4eOHO-HATJISAHbIE TTOCOOUS.

Yuebnas nabopamopus mamepuanogedeHus.

YKOMIUIEKTOBaHHAs ~ CHCIHMAIM3UPOBAHHON  MEOENbI0 M TEXHUYECKUMH
cpencTBaMu OOy4YeHHUs: OCHAIeHa: MpuOop g u3MepeHus: TBEpAOCTH «PokBemm
TP5006M, ipubop s uzmepenus MmukpoTrBepaoctu TII-2M u [IMT-3; MUKPOCKOTIIHI;
mukpockornt MUM-5, mukpockon MUM-7, neun mydenbubie mis 3akanku (Ha 1000—
1300 °C) u ormycka (Ha 200—-650 °C), snektporneub nadboparopHas SNOL 8.2/1100,-
Ha0OpBI 00pA31IOB, AeTadu, HarjsaHble mocoous (Tadmuisl, [OCTHhI).
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—a
PaGouyto mporpamMmmy cocTaBmiI ~ / /Aptemenko A.A., Tuxonos J[.A/

17. /lononnenus u usmenenusn ¢ padoueit npozpamme

Pabouas nmporpamma nepecMoTpeHa Ha 3aceIaHuu Kadeapsbl
« » 20 rojaa, mpoTokos Ne

3aB. kadenpoit / /

Buecennble n3mMeHeHus yTBepkaeHbl Ha 3acenannn Y MKC/YMKH

« » 20 _ ropma, mpoTokoia Ne
[Ipencenarens YMKC/YMKH / /
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