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Baynun

C. I,

PABOYAS ITPOT'PAMMA

aucaumInebl b.1.17 MarepuanoBenenue

s Hanpasienus 15.03.02 TexHonornueckrue MaimHbl 1 000pyI0BaHKE
YPOBeHb OaKkaiaBp THI NPOrpaMMbl AKaJIeMHUUECKU OakagaBpuar
npo¢uiab NOAroToBKU MHXUHUPUHT TEXHOJIOTHYECKOTO 000PYI0BaHUS

¢opma o0yueHus1 ouHas

kadeapa-paspadorunk MatepuanoBefeHre U (U3NKO-XUMUS MaTepHalioB

Pabouas mporpamma cocraniena B coorBerctBuu ¢ ®I'OC BO no HanpaBieHuUIo
noarotoBku 15.03.02 TexHonornueckre MaliuHbl 1 000PYA0OBaHUE, YTBEPKIAEHHBIM

npukazoM MunoOpHayku ot 20.10.2015 Ne 1170

3aB.xadenpoii pazpaboTynka,
J.XUM.H., JIOLI.

J1. A. BuHHUK

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

an: Jlanmna W, B,
iv

inaiv
27.09.2021

CBEJIEHMS O BIIAJIEJIBLLE 31T

0 yHiBepeHTeT

H. B. Jlannuna

COI'JTACOBAHO

3aB.BeIMycKarouleil kadeapou
[Ipouieccrl U MaMHbBI 00pPaOOTKH

dionovaly
28.09.2021

CBEJIEHMS O BJIAJIEJIBLIE 1911

METAJJJIOB JABJICHUCM lony masart: Pasnonona JL. b
Jlata

JI. B. PagnonoBa

K.TE€XH.H., JIOII.

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

[lenb n3yyeHHUss AUCHUIUIMHBI - JaTh 3HAHUS O IPUPOJIE U CBOMCTBAX MaTE€pUAJIOB, a TAKXKE
METOJIaX UX YIPOUYHEHHUS JJIsi HanOosee 3PGEeKTUBHOTO UCIIOIH30BAHUS B TEXHHKE.
OcHOBHBIE 337]a41 TUCIUIUIMHBI: 3HaTh 3aKOHOMEPHOCTH (POPMHUPOBAHUS CTPYKTYPhI
MaTepHuaaoB MPU 3aTBEPAEBAHUM, TNIACTUUECKON edopMaIiiu U TEPMUIECKON 00padOTKeE;
yMETh YCTaHABIIMBATh B3aMMOCBSI3b KOMITJIEKCa (PU3UKO-MEXaHUUECKUX CBOMCTB CO
CTPYKTYPOH; C MO3UIUHN IKCILTyaTallMOHHBIX TPeOOBaHUN HAYYUTHCS PAllMOHAIBHO
BBIOMpATh MaTepUalIbl JIsl 00€CTICUeHHS TPOYHOCTH, HAJIS)KHOCTH U JIOJTOBEYHOCTH
U3JEITNH.

Kparkoe cogepkanue TUCHMIIIMHBI

JlucruruinHa 3HaKOMHT CTYJACHTOB ¢ (PH3UYECKOM CYITHOCTHIO SBJICHUM, IPOUCXOISAIINX B
MaTepuajax Mpy BO3ACHCTBUM HAa HUX Pa3IMYHbBIX (DAKTOPOB B YCIOBUSX IIPOU3BOJICTBA U
AKCIUTyaTalliy U TIOKa3bIBAET MX BIHSHHIE HAa CBOMCTBAa MAaTEPUAJIOB; YCTAHABIIUBACT
3aBHCHMOCTb MEX]Iy COCTaBOM, CTPOCHHUEM U CBOWCTBAMHU MAaTEPHAIIOB; U3yUaeT TCOPHIO
U TIPAKTUKY PA3JIMYHBIX CITIOCOOOB YIIPOYHEHUSI MaTepUaIoB, 00ECIEUUBAIOIIUX BHICOKYIO
HaAEKHOCTD U JIOJITOBEYHOCTH JIeTalIel MallluH, HHCTPYMEHTA U IPYTUX U3CINIA; U3ydaeT
OCHOBHBIE T'PYIIIBI METALUTHYECKUX U HEMETAJUTMUYECKUX MaTepPUaoB, UX CBOMCTBA U
001acTh MPUMEHECHHUS.

2. Komnerenuuu odyuyawmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTAHBI

[TnarupyeMble pe3yabTaThl OCBOCHUS [TnanupyeMblie pe3yabTaThl
OIT BO (xomnieTeHIun) oOyuenus no aucuurinae (3YHer)

TT1K-20 TOTOBHOCTBIO BBLITIOIHATD pa60TH 1o 3HaTh:OCHOBHEIE CBOICTBA U oOactu MIPUMCHCHUA
CTaHApTU3ALUH, TeXHUYECKON MOATOTOBKE K COBPCMCHHBIX MCTAJUIMYCCKHUX U HCMETAJUIMYCCKUX

cepTUUKAINN TEXHHYECKUX CPEICTB, CUCTeM, |[MAaTrepHajion

IPOLIECCOB, 000PYIOBaHHS U MATEPHAIIOB, Vmets:[IpaBuiIbHO BEIOMpATh MaTepHai U €ro
OpPraHU30BBIBATH METPOJIOTHUECKOE oOecnieyeHne |00paboTKy IS MOTYYESHUsT HEOOXOTUMBIX
TEXHOJIOTUYECKUX MPOLIECCOB C UCTIONB30BaHUEM |CIIy>KEOHBIX CBOIMCTB

THUIIOBBIX METOAOB KOHTPOJIA Ka4CCTBa BiianeTh:0CHOBHBIMU METOAMU KOHTPOJISI KAY€CTBA
BBIITyCKaCMOH IMPOAYKIHH BBIITYCKA€MOM IIPOAYKIUU

3HaTh: PU3UUECKYIO CYIIIHOCTb SIBJICHUH,
MPOUCXOJAIINX B MaTepraliax Mpu BO3IEUCTBUU Ha
HUX Pa3IUYHBIX (PAKTOPOB B YCIOBHSIX MX

[1K-15 ymeHnueMm BbIOMpaTh OCHOBHBIC U KCILTYATAIIHH.

BCIIOMOTaTeIbHbIE MAaTEPHAJIbL, CIIOCOOBI
peanu3anuy TEXHOJIOTMYECKUX MTPOLECCOB,
IPUMEHSATh IPOrPECCUBHBIE METO/BI SKCILUTyaTa[H
TEXHOJIOTHYECKOTO 000PYI0BaHUS IIPH

YMETB:0CYLIECTBISITh BHIOOP MaTEpPUAIIOB JIJIs
W3ETIUH pa3InYHOr0 Ha3HAYEHHSI C YYETOM
AKCIUTyaTallMOHHBIX TPEOOBAaHUMN U OXpaHbl
OKpY>KaroIien cpebl

HU3roTOBJICHHUHN TCXHOJIOTHMYCCKUX MallluH
BJ'IaI[eTBZHOHHTI/IﬂMI/I 00 OCHOBHBIX I'pymniax

MCTAJINIMYCCKUX U HEMCTAJUIMYCCKUX MAaTCPpUAJIOB,
NX CBOMCTBax U 001acTIX IIPUMCHCHUA

T1IK-16 YMEHHUEM MTPUMEHSTh METO/IbI CTaHAAPTHBIX 3HaTh:OCHOBHEIE MECTOAbI CTaHIAPTHBIX UCHBITaHUN
UCIIBITAHUU IO OIpPEAECTIEHUIO (1)1/131/11(0_ (1)I/I3I/IKO- MEXaHUYECKUX CBOMUCTB MaTCpUualioB.

MEXaHMYECKUX CBOMCTB U TEXHOJIOTHYECKUX YMETb: HpOBO,Z[I/ITL aHaJIn3 CT&J’ICIZ, YyTYHOB,
ImoKa3areseH HCIOJIB3YEMBIX MaTCpPHaAJIOB U T'OTOBBIX |IBETHBIX MCTAJIJIOB U CIIJIABOB,

U3ICITAI Bianers:MeTogaMu aHain3a TEXHOIOTHYECKUX




HpOHeCCOB, BIINAIOIINUX HAa KAYECTBO HOJIy‘IaeMBIX
153 (05051

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH,
BUJIOB paboT yueOHOro MiaHa

[TepeueHb MOCIEMYIONIMX AUCITATLINH,
BUJIOB paboT

b.1.08 Xumus,

b.1.06 ®usunka

b.1.12 JleTanu MamuH ¥ OCHOBBI KOHCTPYUPOBAHUS,
B.1.10 OCHOBBI TEXHOJIOTMHM MAaTUHOCTPOECHHUSI

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HAaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUIIINH:

Jucrumimaa

TpeboBanus

b.1.06 ®usuka

Teopus TU(Gy3nOHHBIX TTPOILIECCOB,
TCPMOJAMHAMUYCCKUC ITOTCHIINAJIbI, q)aSOBBIe
peBpaICHsI

b.1.08 Xumus

(U3UKO-XUMUYECKUE CBOWCTBA 3JIEMEHTOB, 3allUCh
XUMUYECKUX PEeaKIUn

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mas TpyaA0eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacrnipenenenue o cemectpam
N Bcero B Hacax
Bun yueouoti padoret 4acoB Homep cemectpa
4
OO61mas TpyI0EMKOCTh AUCIIUTLITNHBI 108 108
Ayoumoprvie 3aHAmMUSA: 48 48
Jlexuuu (JI) 32 32
[IpakTiyeckue 3aHATUS, CEMUHAPHI U (WJIN) IPYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHil (I13)
JlaGoparopubie paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 60 60
[ToaroroBka k 3auery 12 12
[ToaroroBka k J1abopaTopHBIM paboTam 16 16
Harmucanue pedeparos o pasznenam Kypca 32 32
But uToroBoro KOHTpoJis (3aueT, Aud.3a4yeT, SK3aMeH ) - 3a4er

5. ConeprkaHue TUCUMILIIMHBI

O0beM ayaIUTOPHBIX 3aHITHUH MO BUJIaM B

Ne
pasnena HaumeHoBaHue pa3esioB TUCLIUILIMHEI gacax
Bcero J 13 JIP
1  |ATOMHO-KpHCTAJNINYECKOE CTPOCHHE METAIIJIOB 3 1 0 >

) Jlebopmarusi, pa3pynieHUe ¥ MEXaHHYECKHE CBOMCTBA
METaJJIOB

7 3 0 4




da30BbIe MPEBPAILCHUS U CTPOEHUE CIUIABOB

CruaBbl jKele30—yriepos

Teopus

TepMUYeCcKoil 00paboTKM cTasn

TexHoIorus TepMUIECcKOit 00pabOTKH cTalu

[ToBepXHOCTHOE YIIPOYHEHHE CTATH

CrienialibHble CTaJIN
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HBGTHBIG METaJlJIbl U CIIJIaBbI
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5.1. Jlekuun

Ne
ITEKIIN

Ne
paznerna

HanmenoBanne uimm KpaTKO€ COACPIKAHUEC JICKITMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Turbl cBA3U B TBEPABIX Tenax. [IOHATHS O KPUCTAIIIMYECKON PEILIETKE U
hIIeMEeHTapHOU siueiike. OCHOBHBIE THITBI KPUCTAITUYECKUX PEIIETOK METAJIOB.
SABnenue nonumopdusma. AHUZOTPONHS CBOMCTB KpUCTAILIOB. [{epexTsl
KPUCTAJTHYECKOTO CTPOSHHUS METAIIIOB (J1.K.C.). BiusiHue 1.K.c. Ha CBOMCTBA
METaJlJIOB.

Vipyras nedopmarius. MexaHu3M IIACTHYECKOH eopMaliii B MOHO-
MOJUKPUCTALTUICCKUX TelaX. BiusHue miacTruueckoit nedopmanuu Ha
CTPYKTYPY U CBOICTBa METaJUIOB. SIBjeHHe HakIEma. XPYIKOe U BI3KOE
paspymienue. Spnenue xnamanonomkoctu. Cxema Modde.

VcnibiTanus Ha pacTskeHUE. XapaKTEpPUCTUKU MEXAaHUUECKUX CBOMCTB METAJUIOB
(’k€CTKOCTb, IPOYHOCTH, MJIACTUYHOCTh, TBEPAOCTD, YapHas BSI3KOCTb,
BBIHOCIIMBOCTB, U3HOCOCTOMKOCTB U JIp.) M METOJIbI UX ompenenenus. [Ipoueccsl,
MPOMCXOJAIINE IIPU HarpeBe 1e(h)OpMUPOBAHHOTO METAJlIa: BO3BPAT U
pekpucTtaimsanus. X BnusgHue Ha cBoiicTBa. PaKTOPBI, ONPEACISIONIME Pa3MeD
PEKPUCTAIIIIN30BAHHOIO 3epHa. X0JIOHAs U ropsiyas IulacTuueckas aedopmars.

[TonsiTus crijaBa, KOMIIOHEHTA, (Pa3bl. CriocoObl BhIpa)keHUsI KOHLIEHTPaLUU
cru1aBoB. Turibl (ha3 B METAIUIMUECKUX CIUIaBaX: TBEP/bIE PACTBOPHI (3aMELICHUS U
BHEAPEHUS), XUMUUECKUE COCTUHEHMSI, TPOMEKYTOUHbIE (ha3bl.

(OCHOBHBIC THUIIBI AuarpaMm COCTOAHUS JIBOMHBIX CHCTEM. OHpCIleJ'IGHI/IC coCTaBa U
KOJIMYCCTBA (1)8.3 1o [uarpaMme COCTOSAHUA. CBs3b CBOMCTB CILIaBa C ,HHanaMMOﬁ
COCTOSHHA.

Kpatkast xapakrepucTuka (a3 B ciiaBax xejesa ¢ yniepogom. JuarpamMma
COCTOSIHUS JKeJe30—LUeMEeHTUT. PopMHUpPOBaHUE CTPYKTYpPHI CIIJIABOB IIPU
MEJIJICHHOM OXJIAXKICHHH.

CTpyKTypHbIE COCTABIISIOIINE U CBOMCTBA YITIEPOJUCTBIX CTaNei U OebIX
qyryHoB. OO1ast xapakTepucTka cranei. IlocTosHHbIe TpUMeCH U UX BIUSHUE Ha
CBOMCTBa crajiei. Jlnarpamma cTaOuIbHOTO paBHOBecHs xkene3o-Tpaput. Cepoie
YYT'YHBI, UX K1accupukanys no gopme rpa@UTHBIX BKIIIOYEHUH U CTPYKType
MeTaNInYeCKOW 0CHOBBI. Cepblii, BBICOKOIIPOYHBIN ¥ KOBKUH YYT'YH.

[TonsiTue o Tepmuueckoii oopadotke. Kinaccudukarus BUI0B TepMUIECKON
00pabotku. Kputnieckne TOUKu cTanu. XUMHUIECKUE FIEMEHTBI, BXOISIINE B
cocTaB ctaneid. Knaccudukarnus nerupyromux 31eMeHToB. Obpa3zoBaHue
aycTeHuTa Npu Harpese. PocT 3epHa aycTenura. BiausHue pazmepa 3epHa Ha
CBOMCTBA CTaJIU; IEPETPEB U MEPEKOT.

Pacnan aycteHuTa npu oxjiaxJaeHud. JluarpaMma U30TepMUYECKUX MTPEBPAICHUI
MepPeoXTAKIEHHOTO aycTeHuTa. [lepiuTHoe, MapTeHCUTHOE U OCHTHUTHOE
MpeBpalleHUs ayCTEHUTA. BIusiHUE Jerupyonmx 3JEMEHTOB Ha PEBPAILICHUS
aycreHuta. [IpeBpareHust aycTeHruTa Mpu HEMPEPHIBHOM oxJiakaeHnu. CBoWcTBa

[IPOAYKTOB pacnajia ayCTEHUTA.




[IpeBpaleHus pu OTIYCKE 3aKAIIEHHOUN CTalu. BilMsiHuE JErupyronmx 3JI€MEHTOB

Ha MPOLECCHI OTITycKa. Mi3MeHeHre cBOMCTB cTanu npu oTiycke. OTmyckHas
XPYIKOCTb.

Omxur I pona. Bunst orxura I pona (qudQy3noHHBINA, peKpUCTaUIN3alMOHHBIH,
uist cHATUs HanpspkeHuit). OTxur 11 poxa. Buner omkura 11 pona (monssii,
HETOJIHBINA, HOpMaIu3anus, chepouJu3upyomuil U T.11.).

10

3akanka ctamu. BeiObop TemmepaTypbl OXJIaXACHUS U OXJIAXKIAIOIIEH CPEIbl IS
3aKaJKd. 3aKaJTUBAEMOCTh U MTPOKAIMBAEMOCTh; (DAKTOPHI, BIUSIOIINE HA HUX.
BHyTpeHHUEe HanpsHKEHHs, BOSHUKAIOIINE TIpH 3aKkanke. CrocoObl

3akankyu. Hu3knid, cpetHU U BBICOKHH OTIYCK CTalIu. TepMoMexaHndecKas
ob6pabdotka (TMO) cramu. OcHoBHbIe Busl TMO 1 €€ BiusiHHE Ha CBOMCTBA
CTaJIN.

11

Xumuko-repmudeckast oopadorka (XTO) cranmu. Llemenrtanus. Mexanuzm
00pa30BaHMsI IEMEHTOBAHHOTO CIIOS U €r0 CBOMCTBA. . Tepmuueckas o0paboTka
MoCJIe IEMEHTAIMK U CBOMCTBA LIEMEHTUPOBAHHBIX JleTajeil. A30TUPOBaHUE.
HurtpouemenTtanus u nuanuponanue. JIpyrue Buasl XTO cranu. [loBepxHocTHas
3aKaJiKa.

12

Knaccudukarus craneil o XMMHYeCKOMY COCTaBY, CTPYKTYpe U Ha3HAYECHUIO.
MapkupoBka craneid. Konctpyknuonnsie ctanu. OCHOBHBIE TpeOOBaHUS,
[PEIBABISIEMbIE K KOHCTPYKIIMOHHBIM CTajsiM. CTpOUTENbHBIE CTAJIH.
ApmarypHsbie cTanu. CTanu i XOJOAHOM IITAMITOBKH. YIIydlllaeMbl€ CTaJIH.
Cramu s XTO. Ipyxunnsie cranu. [lonmmnHukoBele ctanu. MapTeHCUTHO-
cTaperonye ctaau. KOHCTpyKIMOHHBIE CTAJIH CIIEMAIBHOTO HA3HAYEHUSI.

13

Crtanu BBICOKON M3HOCOCTOMKOCTH. CTanu AJisl KpUOTeHHBIX Temneparyp. Cranu
MOBBIIIEHHON 00pabaTeiBaeMocTu pe3anneM. Koppo3noHHOCTOMKHE cTalH.
JKapocTolikue ctanu u cruiaBbl. ITHCTpyMeHTaIbHBIE CTalu. TBEpAbIE CIIIABHI.

14

Tepmuueckast 00pabOTKa IBETHBIX CIUIABOB. 3aKaJlka Ha MEPECHIIIEHHbIN TBEPABIT
pacTBOp M cTapeHue. AnromuHui. CriiaBsl Ha ocHOBe anmoMuHus. Knaccudukarms

U TepMHUYecKas 00paboTKa alFOMUHUEBHIX CIIaBoB. [lepopmupyembie
AJIIOMUHHEBBIE CILJIABbI, HE YIIPOUHSEMbIE U YIIPOUHSAEMbIE TEPMUUECKOM
00paboTkoi. JIuTeiHbIe CIIIaBHbI.

14

Menb. CrinaBel Ha ocHOBE Meau. JlaTyHH, ux cBOMCTBa, MapKUpPOBKA U
npuMeHeHre. OJIOBIHUCTHIE, aTIOMUHUEBBIC, MAPTAHIIOBUCTHIE, CBUHIIOBBIE U
OepusuireBbie OPOH3BI: COCTaB, CBOMCTBA, MApPKUPOBKA U 00JIACTH IPUMEHEHHS.
MenHoHuKeNeBbIe CIIaBbl. TUTaH U €ro cBoicTBa. KOHCTPpYKIIMOHHBIE U
YKapOIPOYHEIC CIIaBhl TUTaHA. TepMudeckast 00paboT-Ka TUTaHA M €TO CIUIABOB.
AHTH(QPHUKITMOHHBIC CIIABBI HA OJIOBTHUCTOM, CBUHIIOBOM, ITMHKOBOW M
aTIOMUHHE-BOM OCHOBE.

15

10

HeMeraimmyeckue Marepuarsl

5.2. llpakTyeckue 3aHATHS, CEMHUHAPDbI

He npenycmorpeHnsl

5.3. JIabopaTropHbie padoThI

Ne
3aHATHSA

Ne

paszenal

HaumeHnoBaHue M KpaTkoe cofepKaHue J1abopaTopHOil paboThI

Koi-Bo
4acoB

1

1

Makpo- 1 MUKPOCTPYKTYPHBIM METO/BI aHAIN3a METAJIJIOB U CILUIABOB

[InacTuueckas I[e(bopMaI_II/I}I METAaJIJIOB U €€ BIMSHNE Ha MEXaHMYECKHE CBOMCTBA

PexpucTaiuin3aliMOHHBIA OTKHUT.

AHanuz JuarpaMmbl COCTOSTHUH JKCJIC30-YITICPOJ

(U, SN HUS I I\ S

EENN I SN B NS B\

@da30BbI€ MPEBPALICHHS U CTPYKTYpa YIIIEPOAUCTHIX CTANCH U UyT'YHOB

NN




6 6  |BiausiHME CKOpOCTH OXJIaXACHUS HA CTPYKTYpY U CBOMCTBA yIIIEPOAMCTOM cTamu. | 2
7 6  |Oroyck cramu 2
8 8  |[MapkupoBKa CTaJIel, IBETHBIX METAJUIOB U CIUIABOB 2

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Bun pabots! u conepkan

HEC 3aJaHUsA

Crincok nureparypsl (¢ yKkazaHUEM
pa3eiios, MIaB, CTPAHNULL)

Koin-Bo yacos

Crncox peKOMEHIyeMOH JINTEPATYPBI

Hanmcanune pedeparoB 1Mo paszgeiraM Kypca 32
pedep pas yp npuBezeH B pazzaene 8§ PI1/]
CIHCOK PEKOMEHIYEMOM JINTEPATYPEI
[ToaroroBka k 3a4eTy P oy patyp 12
npuBeneH B pasaene 8 PIT/]
CIHMcoK peKOMEHIyEMOM JINTEPATYPHI
[lonroroBka Kk 1a60paTopHBIM paboTam P Y paTyp 16

npuBezeH B pazzaene 8§ PI1/]

6. UnHOBaMOHHBbIE 00pa30BaTe/ibHbIEe TEXHOJIOTUH, HCI0JIb3yeMble B y4eOHOM

npoiuecce
HuHoBanoHHbIE (OPMBI Bun pabotst Kon-Bo ayn.
o Kparkoe onncanue
y4eOHBIX 3aHATUI (JI, 113, JIP) 4acoB

JIaOopaTopHEbIE 3yueHne quarpaMm COCTOSHUS

MHTepakTuBHAsA TOCKa patop yv jarp 4
3aHSATHUSA IBOMHBIX CUCTEM

. |[JIaGoparopHbie [1nactuueckast gedopMaiyst u

pa300p KOHKPETHBIX CUTyaIlui patop Aeopman 2
3aHATHSA PEKpUCTAILITU3ALIHS
JTaGoparopHbIe Perenne 3a1a4 1o BeIOO

TpeHuHr patop A py 4
3aHSTHUS MaTtepuana

Co0cTBeHHBbIC HHHOBALIMOHHBbIE CIIOCO0BI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTe/IbHOM IpoLecce

He npenycmorpensl

Hcnonp30BaHue pe3yabTaTOB HAyYHBIX HCCIIETOBAHHM, IPOBOAUMBIX YHUBEPCUTETOM, B
paMKax JTaHHOW TUCLUIUIMHBL: HET

7. ®onn oueHouHbIX cpencTs (POC) s npoBeAeHNs TEKYHIEro KOHTPOJIS
yCIeBaeMOCTH, MPOMEKYTOYHOM ATTECTAMH 10 UTOTaM OCBOCHUS TUCUHUILIIMHBI

7.1. IlacopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bup xonTposs
HaumenoBanue A P NeNe
KonTtponupyemast komnetenuus 3Y Hei (BKTIOUAsS N
pa3enaoB TUCIUILIAHBI . 3a/laHui
TEKYIIU)
[1K-15 ymeHueM BbIOMpaTh OCHOBHBIE U
BCIIOMOTaTeIbHbIE MaTepHabl, CIIOCOObI [IpoBepka
I{BeTHBIE METAIUIBI U peanu3anyy TEXHOJIOTMYECKUX IIPOLECCOB, pedepara 1
CILIaBbI IMPUMEHSTH IPOTrPECCUBHBIE METO/IBI (Texkymuii
IKCILTyaTalliy TEXHOJIOTUYECKOTO0 000OPYIOBAHUS |  KOHTPOJIb)
IIPU U3TOTOBJICHUH TEXHOJOTUYECKUX MAIIUH
Hemeranmnnueckue [TK-20 roTOBHOCTBIO BBINOJHATH PabOTHI IO [Iposepxka )
MaTepuabl CTaHJAPTU3ALMHU, TEXHUUECKOM ITOITOTOBKE K pedepata




cepTUUKAIMU TEXHUUECKUX CPEJICTB, CUCTEM,
MIPOLIECCOB, 00OPYIOBaHUS U MaTepUasoB,
OpPraHU30BBIBATh METPOJIOTHYECKOE OOecieueHne
TEXHOJIOTUYECKHX MPOIIECCOB C UCIOIB30BaHUEM
TUIOBBIX METOJIOB KOHTPOJISI KaUueCTBa
BBIITYCKaeMOH MPOTyKIIUU

(Texymumii
KOHTPOJIb)

CroenuanbHble CTAIN

[1IK-15 ymenuem BbIOMpaTh OCHOBHBIE U
BCIIOMOTaTeIbHbIE MaTepHaIbl, CIIOCOOBI
peanu3any TEXHOJIOTMYECKUX IIPOLECCOB,
IIPUMEHSATD IIPOTrPECCUBHBIE METO/IBI
9KCIUTyaTalluy TEXHOJIOTUYECKOTO 000pYyI0BaHUS
IIPU U3TOTOBJICHUH TEXHOJIOTHYECKUX MAIIUH

IIposepka
pedepara
(Texyrmii
KOHTPOJIb)

Hedopmarus,

paspylieHue u

MeXaHU4YeCKue
CBOMCTBA METAJIJIOB

ITIK-16 ymeHneM NpUMEHATH METObI
CTaHJAPTHBIX UCIIBITAHUM 110 ONPEIEICHUIO
(U3NKO-MEXaHUYECKUX CBOWUCTB U
TEXHOJIOTMYECKHX MOoKa3aTeel UCIOoIb3yEeMBbIX
MaTepUaoB U TOTOBBIX U3ACIUN

Komnoxsuym
(Texyrmii
KOHTPOJIb)

CniiaBrl JKele30—
yrieposa

[TIK-15 ymenunem BbIOMpaTh OCHOBHBIC U
BCIIOMOTaTeIbHBIE MaTePUAIIBI, CIIOCOOBI
peanuzaliy TEXHOJIOTHYECKUX MPOIECCOB,
MPUMEHSTH TPOTPECCUBHBIE METO/IbI
JKCIUTyaTallui TEXHOJIOTUYECKOTO 000pyI0BaHHUs
MIPU U3TOTOBJICHUH TEXHOJIOTUUECKUX MAIlIUH

Konnoksuym
(Texkymuii
KOHTPOJIb)

TexHonorus
TEPMUYECKOMN
00paboTKu cTanu

[TK-20 roTOBHOCTBIO BHITIOIHITH PAOOTHI O
CTaHAApTU3ALUHU, TEXHUYECKOM MOITOTOBKE K
ceprudukanu TEXHUIECKUX CPEICTB, CUCTEM,
MIPOLIECCOB, 00OPYIOBaHUS U MaTepUasoB,
OpraHU30BbIBATH METPOJIOTUUECKOE 00ECTICUeHNE
TEXHOJIOTUYECKHX MPOIIECCOB C UCIOIB30BaHUEM
TUIIOBBIX METO/IOB KOHTPOJIS KaueCcTBa
BBIITYCKaeMOH MPOTYKIIUU

Konnoxksuym
(Texkymuii
KOHTPOJIb)

CrenuansHbIe CTaIN

[IK-16 ymeHremM nNpUMEHSITh METO/BI
CTaHJAPTHBIX UCIBITAHUN 110 ONPEAETICHUIO
(hU3HKO-MEeXaHMYECKUX CBOMCTB U
TEXHOJIOTHYECKUX IT0KA3ATEIIEH UCIIONb3YEMBIX
MaTEPHUAJIOB U TOTOBBIX MU3IEIHI

[TuceMeHHEbI
onpoc

Bce pasnenst

[1IK-15 ymenuem BbIOMpaTh OCHOBHBIE U
BCIIOMOTaTejIbHbIE MaTepHalIbl, CIIOCOOBI
pean3anuy TEXHOJIOTHYECKHX MPOLECCOB,
IPUMEHATH IPOIPECCUBHBIE METOIBI
9KCIUTyaTalluy TEXHOJIOTUYECKOTO 000pYyI0BaHHUS
IIPY U3TOTOBJIEHUHU TEXHOJIOTMYECKUX MAIINH

3a4eT

BormpoceiNel
221

Bce pasnensl

ITK-20 rOTOBHOCTBIO BBITIOJHATH PaOOTHI 1O
CTaHJapTU3alUU, TEXHUUECKOU MOTOTOBKE K
cepTudukany TeXHUYECKUX CPEACTB, CUCTEM,
MPOIIECCOB, 00OPYIOBAaHUS U MaTEepPHUasOB,
OpraHU30BBIBATH METPOJIOTUYECKOE 0OeCTIeUeHHE
TEXHOJIOTMYECKHX IPOLIECCOB C UCIIOJIb30BAHUEM
TUTIOBBIX METOJIOB KOHTPOJIS Ka4yeCTBa
BBIITyCKaeMOMW MTPOAYKIIUU

3auer

Bomnpocer Ne
54-74

Bce pasnensl

I1K-16 ymeHneM NpUMEHSATbh METObI
CTaHJAPTHBIX UCIBITAHUH IO ONIPEICIICHUIO
(U3NKO-MEXaHUYECKUX CBOWCTB U
TEXHOJIOTHUECKUX MOKa3aTee NCIonb3yeMbIX
MaTepUaoB U TOTOBBIX U3ACIUN

3auer

Bomnpocer Ne
22-53




7.2. Buabl KOHTPOJIs1, IPOLEXYPbI MPOBeAeHNs, KPUTEPUH OlleHMBAHUSA

Bun xonTposs [Ipouenypsl IpoBeICHHS U OLICHUBAHUS Kputepuu onieHuBanus
[TpoBepka npemnonaBareneM pedepara. [Ipu ouieHnBanuu
PE3yJIbTaTOB MEPONPUATHS UCHIOIb3YETCs OaIbHO-
PEUTHHIOBasI CHCTEMA OLIEHUBAHUS PE3yJIbTaToOB YUEOHON .
3a4TeHO: PEUTHHT
JeSITeIbHOCTH 00yyaromuxcs (yTBepakKieHa IPUKa3oM peKTopa
oOyuaromierocs 3a
ot 24.05.2019r. Ne179) Pedepar onieHuBaeTCs CAeAyIOMNUM
ITpoBepka MEpOIPUATHE OOJIbIIIE
o0pa3zom: 9 0asioB - 3a NTyOOKO PacKpPBITYIO TEMY. 0
pedepara nu paBHO 60%
. Hcnonp30BaHO 1OCTAaTOYHOE KOJIMYECTBO JIUTEPATYPHI IO .
(Texymuit . He 3aureHo: pedTHHT
HPEJIOKEHHON TeMe. 6 6allIoB - TeMe pedepaTsl pacKpbITa, HO
KOHTPOJIb) oOyuJarorierocs 3a
UCIOJIb30BaHO HEJ0CTATOYHOE KOJIMUECTBO JINTEPATyPHBIX
MEpPOTIPUSTHE MEHEE
MCTOYHHKOB. 3 Oala - Tema pedepara packpbita 60%
0
¢dbparmeHTapHo, moBepxHocTHO. 0 6awioB - pedepar He
MpeJICTaBlIeH il MpoBepku. Bec Mmeponpusitus 1,
MaKCHUMaJIbHBIN 0ast 9.
KonTpons npoBoautcs B popme tectoB. [Ipu orieHnBanum
PE3yABTaTOB MEPOTIPUSATHI UCIIONIB3yeTCs OaIbHO- 3a4TeHO: peUTUHT
pPEUTHHTOBAsE CUCTEMA OLICHUBAHUS PEXYJIbTaTOB yUeOHOH  [0Oyuaromierocs 3a
JEeSATENIbHOCTH 00y4aromuxcs (yTBepakKaeHa MPUKa30M PEKTopa [MeponpusiTue Oobliie
Komnoxksuym R
(Texymii ot 24.05.2019r. Ne 179 KomiokBuyMbI TPOBOISTCS HA vu paBHoO 60%
KOHTy o1tb) 1abopaTopHBIX paboTax Mocie U3yYeHUsl COOTBETCTBYIoIIero (He 3a4TeHo: pedTuHr
P pazznena kypca. Kaxaplil KOJJIOKBUYM COZIEPKUT 110 8 oOyuaronierocs 3a
BonpocoB. [Ipu olieHke KOJUIOKBHYyMa 32 KaK/Iblil MPaBUIIbHBIN [MEPONPUATHE MEHEE
oTBeT npucBanBaetcs 1 6amn. MakcumanbsHbiil 6amn 8, Bec  (60%
MepornpuaTus 1.
CryzneHT nojay4yaeT KapTOYKy B COOTBETCTBUU C KOTOPOi
HeoOXoanMo pacmudpoBath 12 Mapok cTajield ¥ YyTYHOB U IO .
A P Pp P y 3a4TEHO: PEUTUHT
MIPUBEICHHOMY XUMUYECKOMY COCTaBYy OJIHY CTallb
oOyuJarorierocs 3a
3ammdpoars. [IpogomxurensHocTs onpoca - 30 munyT . [Ipu
MEpONpUsATHE OONbIIIE
. OLICHUBAHUU PE3YJIETATOB MEPOIPUITUS UCIIOIB3YETCS o
[TucemenHbII . nu paBHO 60%
0aJUTbHO-PEUTHHTOBAsE CUCTEMA OLICHUBAHUS PE3yIbTAaTOB .
oInpoc . He 3auTeHo: peiTuHr
y4eOHOM NesTeIbHOCTH 00ydaromuxcst (yTBepxKAeHa MPUKa30M
oOyuJarorierocs 3a
pekropa ot 24.05.2019r. Nel179) 3aganue onieHuBaeTCs
MEpPONpUSATHE MEHEE
cienyromumM oopa3zom: 3a Kax1ylo IPaBUILHO BBIITOJTHEHHYIO 60%
0
pacmudpoBKy uiau 3amPpPOBKY MAPKH CILIaBa MPUCBAUBACTCS
1 6amn. Bec meponpustus 1, MakcumanbHbIi 0amt 13.
CTyzneHT NMChbMEHHO OTBEYAET Ha BOMPOCHI, IPUBEJCHHbBIE B .
. 3a4TeHO: PEUTHHT
KOHTPOJIbHOM KapTouke. KapTouka BKiIOUaeT 8 BOIPOCOB.
oOyuyaromierocs 3a
[IponomxurensHOCTh Oonpoca - 30 MunyT . [Ipu oueHnBanun
MEpOIpUSITHE OOJIbIIE
PE3yJIbTaToOB MEPONPUATHS UCHIOIB3YETCs OaIbHO- UL paBHO 60%
o o (]
3a4er PEUTHHIOBasI CUCTEMA OLIEHUBAHUS PE3yJIbTaTOB YUEOHOH P .
He 3auTeno: pedtnHr
JeSITeIbHOCTH 00yyaromuxcs (yTBepakKaeHa PUKa3oM peKTopa
oOyuaromierocs 3a
ot 24.05.2019r. Ne179) 3ananue 0 OLIEHUBACTCS CIIETYIONTUM
. . MEpPOTIPUSITHE MEHEE
o0pa3om: 3a KaXKablil MpaBUIBHBIN OTBET MpUcBauBaeTcs 1 60%
o 0
6au1. Bec meponpusitust 1, MakcumanbHbINA 0asr 8.

7.3. TunoBble KOHTPOJIbHBIE 321aAHUS

Bun xonTposs

TwumoBeie KOHTPOJIBHBIC 3aJIaHUA

[TpoBepxka pedepara
(TeKyIIuii KOHTPOJIb)

QJIIOMUHUN U CIUJIaBbl HA €r0 OCHOBE;
Me/lb U CIUIaBbl HA €€ OCHOBE;

THUTaH U CIUIaBbl HA €T0 OCHOBE;
MarHuii ¥ CIUIaBbl HA €r0 OCHOBE. U JIP.

3ananue 1. Pedepar no pasaeny "L[BeTHbIe MeTasUTHI H CIUIaBbl". BapuaHThl TeM:




3ananue 2. Pedepar no pasaeny "Hemerannudeckue marepuansl”. BapuaHtel Tem:
PE3UHOBBIC MaTEePHAIBI;

KOMITO3UIIMOHHBIC MAaTCPUAJIBI;

TUIaCTMACCHI,

KepaMHUECKHE MaTepUabL;

CTEKJIO.

3ananue 3. Pedepar Ha Temy "KOHCTpYKIIMOHHBIE CTAIN U CIUIABHI"

KomnnokBuym
(TeKyLIuil KOHTPOJIb)

3ananue 4 (BOpOoCH IPUBEAEHBI B IPUIIOKEHUH
Tector.pdf);
Tector.pdf

IInceMeHHBIN Opoc

3ananue 5. Tunosas kaprouka : PacmmdpoBars Mapku ctaneit 1 uyryHoB 70; Y9A;
Cr2nc; KU 80 1,5; P6M3; XB5; AB40X; I11X4 I1I; 4X2MH®; 401°2;
16X18HI12CATIOJI; 27XT'P

3ammugpoBars cTaib onpeaenenHoro coctara: 0,08%C; 18,0%Cr; 12,0%Ni;
1,0%Nb

3a4CT

[TpriMepHBIE BONPOCHI K 3a4ETy

1. KakoBbI OCHOBHBIE MEXaHU3MBI IIACTUYECKOH JeopMaruu MeTamioB?

2. KakoBbl 0COOEHHOCTH CTPYKTYPbI XapaKTepHBI 1 e hOPMUPOBAHHOTO
MOJUKPUCTAIIIMYECKOTO MeTasia?

3. Kak u3meHsieTcst npoyHOCTh U TUIACTUYHOCTh METAJIIOB B XOJI€ IIIACTHYECKON
nedopmarun?

4. Kakue nporiecchl poUCXOIAT B 1e(pOPMUPOBAHHOM METAILJIe IPU
pPEeKpUCTAILITU3AINH?

5. Kak n3MeHsI0TCsl MeXaHHYeCKHe CBOMCTBA MeTalljla MPU PEeKPUCTAITU3AIINAN?
6. Kak 1 mouemy 3aBUCHUT pa3Mep peKpUCTAITIN30BAaHHOIO 3€pHA OT CTEIIEHU
MPEANISCTBYIOMIEH TIaCTHIECKOM eopmariun?

7. PaccMoTpeTs npotecc GOopMUPOBAHUS CTPYKTYPBI CTAIH WM OEJIOT0 YyryHa
3a/1aHHOTO COCTaBa MPU MEAJICHHOM OXJIAXKACHUU U3 KUJKOTO COCTOSHHUSA JI0
KOMHATHOM TEMIIEPATYPBI.

8. CTpyKTypa cepbIX, KOBKUX U BHICOKOIPOUHBIX UYT'YHOB C Pa3IMUHbIM TUIIOM
METAJITINYECKOM OCHOBBI.

9. Brniusinue ¢azoBoro coctaBa v CTPYKTYPHI JKeJI€30yTIIEPOAUCTHIX CIIABOB HA UX
CBOMCTBA.

10. . Yto nmpeacTaBisitoT coO0H NEPIUT, COPOUT, TPOOCTHUT, OCHHHUT, MAPTEHCUT?
11. KakoBbI MEXaHUYECKHUE CBOMCTBA NEPIUTA, COPOUTA, TPOOCTUTA, OCHHUTA,
MapTeHcuTa?

12. Yo Takoe KpUTHYECKasi CKOPOCTb 3aKaJIKHU?

13. Kakue ocHOBHBIE NPpEBpaILlEHUs] TPOUCXOISAT MPH OTIIYCKE 3aKaJIEHHOM cTamu
[pU pa3INyYHbIX TemMIepaTrypax?

14. Kak u mouemy 3aBUCAT MEXaHUYECKHE CBOMCTBA CTAIH OT TEMIIEPATyPhI
OTITycKa?

15. Kak nerupyroniye 37€MeHThI BIUSIOT Ha MPOIECCHI OTITyCKa cTanu?

16. OcHOBHBIE BU/IBI TIPEABAPUTEIHHON U OKOHYATEIHHOIN TEPMUUYECKOI 00paboTKH
CTajei U BETHBIX CIJIABOB.

17. CTpykTypa 1 CBOICTBA CTaJIel U LIBETHBIX CILJIABOB I1OCJIE Pa3INYHbIX PEKUMOB
TEPMUIECCKON 00pabOTKH.

18. Bo1i6op pexxrma OT>Kura, 3aKaliki, OTIYCKa U T.I1. JIsl TOW WM HHOW MapKu
cTajy (CruiaBa).

19. PacmudpoBarh MapKy ymIepoaucTOl KOHCTPYKIIMOHHON WIIH
WHCTPYMEHTAJILHOM CcTalu.

20. PacmpoBarh MapKy JEeTUPOBAHHON KOHCTPYKIIMOHHOHN HITH
WHCTPYMEHTAJILHOM CTaIn

21. PacmdpoBars MapKy [[BETHOTO CIUTaBa (HAa OCHOBE JIFOMHUHHUS, MAaTHUS, MEJIH,
THUTaHA).

22. YTO TaKkoe HaKJIeN U KaKOBbI €T0 IPUYUHBI?

23. Kak U3MEeHsI0TCSl MEXaHUYECKHE CBOMCTBA MeTajljla Mpu Hakiene?




24. Kakyto CTpyKTypy UMEeT X0JI0AHOAe(POPMUPOBAHHBII MeTa?

25. Yrto Takoe TekcTypa aedopmanun?

26. Kakue miockocTH sBISIIOTCA MI0cKocTsiMU caBura B pemerkax OLK, T'HK,
[y?

27. Kakyto gedopmMaiiiio Ha3bpIBalOT XOJIOJHOM, a KaKyro ropsiueii?

28. Kak onpenenuth TeMnepaTypHbIid MOPOT peKpUCTaIIU3aun?

29. Urto Takoe nepBUUHas pekpuctanzaiusi’? Kak u3MeHseTcss MUKpOCTPYKTypa
MeTalla MocJjie MEPBUYHON PEKPUCTATITU3ALINHN ?

30. Yto mpoucxXomuT rpu coOupaTenbHasi peKpUCTaLTU3AIH?

31. Kak u3MeHsI0TCS MEXaHUYECKHE CBOWCTBA METalIa ITOCye
[PEKPUCTAIIIN3aLUOHHOIO OTXKHra?

32. OObsICHUTE, BO3MOKHO JIM MTPOTEKAaHUE PEKPUCTAIU3AIIMN TIPH HarpeBe
MeTajlla, He IOABEPraBIIerocs MPeaBapUTEIbHON XOIOAHON MIJIAaCTUYECKON
nedopmarun?

33. Yro Takoe KpUTHUECKas CTeNeHb aedopmarn?

34. O0bsICHUTE, TIOYEMY TP TOpsiUei 00padOTKE TABICHHEM HE PEKOMEHTYETCS
MPOBOAUTH MOCJIETHIOK ONEPAIMIO C MAJIOH CTENEeHbI0 00KaTHsI?

35. Kak BnusieT pa3mep 3epHa CTAIHM Ha €€ CKIIOHHOCTh K XPYIKOMY pa3pylI€HUIO U
MOPOT XJIaJHOJIOMKOCTH?

36. YkaxuTe TeMIiepaTypHbIe HHTEPBAJIbI CYIIIECTBOBAHUS 0—Keje3a, Y—Kele3a U
o—KeJesa.

37. Uto Takoe GeppuT, ayCTEHHUT, IIEMEHTHUT (aiiTe onpeaeienne dTux ¢as,
YKQXKUTE TUI KPUCTAJUTMUECKONU PEIIETKH, MAaKCUMAJIbHYIO PACTBOPUMOCTh
yIJepoaa u CBoKcTBa)?

38. Ha kakue BOIIpochl OTBEYAET AUAarpamMma COCTOSHUSA?

39. Kak no muarpamMme COCTOSIHUS ONPEIeTUTh KOHIICHTPAIHNIO (COCTaB)
HAXOJSAIIMXCS B paBHOBECUH (Pa3 U UX KOJTMYECTBEHHOE COOTHOIICHHUE?

40. Yto nipencraBiseT coOoi nepiur, Jeaedyput. B pesynprare kakux
npeBpaleHuii OHU 00pa3yoTCs?

41. U3 xakoii ¢asel Beiaensercs LI (mepsuunsrii), LI (Bropuunstit) u IIIT1
(TpeTnuHbIi)?

42. Kakue criyiaBbl HA3bIBAIOT CTAISIMHU U YyTyYHAMH?

43. . Kakue cruiaBbl Ha3bIBatOTCS JOIBTEKTOUIHBIMU CTaIsIMU?

44. Kakyro MUKPOCTPYKTYpPY UMEIOT JOIBTEKTOUIHBIEC CTAJIM MOCJIE MEIJIEHHOTO
OXJTXKICHHSI IPU KOMHATHOU TeMrieparype? CKoIbko y HUX (a3 U CTPYKTYPHBIX
COCTaBIISAIOIINX ?

45. Kak 1o MUKpOCTPYKTyp€e JOIBTEKTOMIHOM CTaJU MOCIIE MEJIEHHOTO
OXJIXKICHHSI MOXKHO OIPENIeUTh IPUMEPHOE Cofiep KaHne B Hell yriepona?

46. Kakoii criiaB Ha3bpIBaeTCs HBTEKTOUHON cTanbio? Kakyro oHa umeer
MUKPOCTPYKTYpPY?

47. Kakyto MUKPOCTPYKTYPY UMEIOT 3a9BTEKTOUIHBIE CTAJIA [TOCJIE MEAJIEHHOTO
OXJIXKICHUSI TPU KOMHATHOM TeMiieparype? CKoibko y HUX (a3 U CTPYKTYPHBIX
COCTaBJISIOIINX ?

48. Kakne crimaBbl Ha3bIBAaKOTCS IOABTEKTUYECKUMU, IBTEKTUIECKUMU U
3a3BTEKTUYECKUMU OeNbIMU uyryHaMmu? Kakyto OHU UMEIOT CTPYKTYpY NpHU
KOMHaTHOH Temreparype? CKoJIbKO (a3 M CTPYKTYPHBIX COCTABIISIIONTUX B HUX?
49. Kakoe npespatienue nporcxoaut Ha tuHuu ECF nuarpammsl Fe-Fe3C?

50. Kakoe npeBpanienue npoucxoaut Ha nuaun PSK nuarpamwmer Fe-Fe3C?

51. YeM oTIMUarOTCS MEXKAY COO0M cepblii, KOBKUI U BEICOKOIPOYHBIN YyTyHbI?
52. Kakyro ¢popMy uMeIoT rpaUTHBIC BKIIOYCHHS B CEPOM, KOBKOM,
BBICOKOIIPOYHOM UyTyHax?

53. Kakyto CTpyKTypy METAININYECKON OCHOBBI MOTYT UMETh CEpbIN, KOBKUH U
BBICOKOIIPOYHBIE YyTYHBI?

54. Bo3Mo)kHa JI 3aKajKka CIjlaBa, B KOTOpoM (a30BbIe MTPEBPAIICHUS
OTCYTCTBYIOT?

55. Yto Takoe nuarpaMma M30TepMUYECKOro pacnajga NepeoxXIakIeHHOTO




aycTeHUTa? B Kakux KoopiHHaTax oHa CTpouTcs?

56. Kakyro omnepariito TepMooOpabOTKH Ha3bIBAIOT 3aKaTKON?

57. B ueM 3axiro4aeTcsi HOpMaju3alus CTaau?

58. Kakyro omneparuto TepMooOpabOTKH Ha3bIBAIOT TOJHBIM OTKUTOM?

59. Urto Takoe nepaut, cCopouT, TpoocTUT? UTo 00IIETO U B YeM pa3Iudue dTHX
CTPYKTYp?

60. Uto Takoe mapreHcuT? OT 4ero 3aBUCUT TBEPAOCTh MapTEHCUTA?

61. Kak BeIOpaTh TEMIIEpaTypy HarpeBa Mmoj 3aKajaKy s JOIBTEKTOUIHON U
3a3BTEKTOMIHOM cTanu?

62. Yto Takoe neperpes?

63. B ueM npUHLIMIINATIBHOE PA3IMUUE B PEKUMAX MOJHOTO OTHKUTA U 3aKAJIKHU?
64. Kakyro ¢popMy UMEIOT KapOUIHBIC YACTHUIIBI B COPOUTE M TPOOCTHUTE,
MOJTyYEHHbIE IIPU pacnajie ayCTeHuTa?

65. Kakyro omneparuto TepMmoo0padboTku Ha3kIBatOT OTITycKoM? C KaKo# IeNIbI0
MIPOBOJIUTCS OTITYCK?

66. IIpu kakux Temmeparypax MpoBOAUTCS HU3KoTeMIiepaTypHbiid otiyck (HTO)
ISl yIIIEpOAUCTBIX cTaneii? Kakyro cTpykTypy U CBOWCTBA UMEET CTajlb MOCIIE
HTO?

67. B xakux ciydasx UCIOJIb3YIOT HU3KUNA OTITYCK?

68. IIpu kakux Temmneparypax Mpou3BoOAIT cpeaHeTemmneparypusiid ormyck (CTO)
TUIsl yIIIEpOAUCTBIX cTaneii? Kakyro cTpykTypy U CBOWCTBA UMEET CTajlb MOCIIE
CTO?

69. Ilpu kakux Temrneparypax Npou3BOIAT BICOKOTEMIIEpaTypHbIi oTityck (BTO)
17151 yIIepoaucThiX ctanei? Kakyro CTpyKTypy U CBOMCTBA UMEET CTajlb MOCIe
BTO?

70. Kak u3MeHsieTcs mpoOYHOCTh 3aKaJICHHOM CTajIu MPHU MOBBIIIEHUH TEMIIEPATyPhl
OTITycKa?

71. Kak BIusieT JerupoBaHUE CTAJIA HA MPOLIECCHI, MPOTEKAIOIINE B CTAJIU MPU
oTIycKke?

72. Kakoe mpakTH4YeCcKOe 3HaY€HHE UMEET CIIOCOOHOCTH JISTUPOBAHUS CABUTATH
[pa3BUTHE MIPOIIECCOB OTIIYCKa B CTOPOHY 0oJiee BHICOKUX TeMIeparyp?

73. Uto Takoe ymyduieHue?

74. Yem ormninuaercst ®KC, nonyuennas npu ornycke, ot ®KC, nonydyennoi npu
pacraje aycteHura?

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUSs
@) OCHOBHAs TUMepamypa:
1. Jlaxtun, FO. M. MarepuanoBenenue Y4eOHUK i1 BTY30B. - 3-€ U3,
nepepad. u jom. - M.: Mammnoctpoenue, 1990. - 528 c. ui.
2.  Connues, O. I1. MarepuanoBeaenue Yue0. AJisi By30B 10 METAJUTYPL.,
MaIIMHOCTPOUT. U obuieTexH. cnenuaibHocTsIM FO. I1. Connues, E. W. IpsxuH. - 3-
e u3M.. nepepad. u pom. - CI10.: Xumuznar, 2004. - 734, [1] c. u.

6) OononHumenbHas Iumepamypa:
1. Temnep, FO. A. Marepuanosenenue Yue6. mocooue aist By3oB Ilon
pen. A. I. Paxmraara. - 6-e usg., nepepad. u gom. - M.: Metamryprus, 1989. - 456
C. M.
2. Tynses, A. I1. UactpymenTanbnbie ctanu Crpas. A. 1. I'ynses, K. A.
Manununa, C. M. CaBepuHa. - 2-e u3j., nepepad. u aor. - M.: MammHocTpoeHue,
1975. - 272 c. un.



3.  Kypasnes, B. H. Mamunoctpoutenbnbie ctanu Teket CripaBouyHuk B.
H. Kypasnes, O. 1. Hukonaesa. - 4-e uzz., nepepad. u goi. - M.:
Mamnoctpoenune, 1992. - 480 c. uin.

4. Kapesa, H. T. [IBeTHbie MeTamibl u cruiaBbl Tekct yue6. mocooue H. T.
Kapesa ; FOx.-¥Ypamn. roc. ya-1, Kad. ®u3. metannoBegaenue u pusznka TBEPIOTO
tena ; OYpI'Y. - Uensbunck: M3ngarensctro FOYpI'Y, 2008. - 111, [1] ¢. n.

6) omedyecmeernHvle U 3apy6€9fCHbl€ JHCYPHAJbL NO ()MCL}MI’UZMH@, umeroujuecs 6 oubnuomexe:

1. MerannoBeaeHue u TepMuueckas 00paboTka METaIOB
2. MamunHOoCTpOEeHUE

2) MemoouuecKue YKazaHus 01 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

1. MarepuanoBeaenue: yueoHoe nocooue/ X.M.N6parumos,
B.M.®unaros, H.A.Illa0ypoga. - Yensouuck: U3a-so FOYprY. 2010.-38c.

U3 HUX: y4ebHO-Memooudeckoe obecnederue camoCmosamenbHoll padomol
cmyoenma.

2. Marepuanosenenue: yueonoe nmocoorne/ X.M.MoOparumos,
B.U.®unaros, H.A.Illabyposa. - Yensounck: U3n-so IOYprY. 2010.-38c.

3JICKTp0HHaﬂ yqeﬁHO-MeTO)II/I‘leCKaﬂ AOKYMECHTAIIUA

JlocTynHOCTH (CETh
HaunmenoBanue WNurepner /
No B HaumenoBanue pa3paboTku peeypeas | TORAIIbHAA CCTD,
JUTEPaTypbl AIIEKTPOHHON | aBTOPU30BaHHBIN /
dbopme CBOOOJIHBIH J10-
CTYyI)
MarepuasnoBeneHue: yaeOHoe mocooue
1 OcHoBHas /M.A.Cmupnos, K.}O.Okwurnes, DIIEKTPOHHBIN WNutepHert /
TUTEpaTypa X.M.Ubparumos, 10.J[.Kopsirun: U3a-Bo  [karanor FOYpl'Y  [CBoGoaHbIiM
HOVYpI'Y, 2005. -U1.-139c¢.
[ITaGyposa, H. A. MarepuanoBenenue Y. 2
: Hemeramnmueckue matepuainsl : yueo. .
) JlomonHuTEeIbHAS HoCOBHE /1T MAIMHOCTD. H METATTYPE. DIEeKTPOHHBIN WuTtepHer /V
TUTEpaTypa . i karasor IOYpl'Y  [(CBoGomHbIi
cnenranbHoCcTel.- Yensounck : M3n-Bo
HOYpl'Y , 2011.-4.2
MarepuanoseieHue: yueOHoe nocodue K
3 JlononHuTeNnbHAs |mabopaTtopHbM padotam /W.B.Jlanuxa, DIEKTPOHHBIN WutepHer /
muTeparypa B.JI.Unsuues, A.C.Co3biknHa.— karanor IOYpl'Y  [CBoGomHbIi
Uensounck: Mza-so FOYpI'Y, 2013.-81c.

9. UndopManiuOHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble MPH OCYLIECTBICHNH
o0pa30BaTe/IbLHOIO NpoLecca

[Tepeyens MCMoOIL3yEMOro MPOrPaMMHOTO OOECTICUCHHUS:
Her

HepequB HCIIOJIb3YCMBbIX I/IH(bOpMaHI/IOHHI)IX CIIPABOYHBIX CUCTCM!




1. -baza manaeix BUHUTU PAH(Geccpouno)

10. MarepuajibHO-TEXHUYECKOe O0ecnedyeHue TUCHMIIIMHBI

OcHoBHOE 000pyIOBaHUE, CTEH/IbI, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,

Bun 3ansaTuii aj}\f; MPeayCTaHOBJICHHOE MTPOTPAaMMHOE 00eCIIeueHIe, NCTIONB3YeMOe JIJIsl pa3TMIHbBIX
BUJIOB 3aHATHIA

Jlexumu ayJUTOPUS, OCHAIICHHAS MYJIBTHMEIHIHBIM IPOEKTOPOM
YueOHast 1aboparopusi MaTepUaIOBEICHUS, OCHAIEHHAS: — TI€YaMH JJIsl Harpesa
o0pa3ioB; — TBepAoMepamu bpuHems u PokBernia; — pydyHbIMH TPOKATHBIMU
CTaHaMH; — MeTauorpagu4ecKuMu MUKpockomamu. 2. [1nakarer u Gponun

Jlaboparopusie [230a |(kogoTpaHCIapaHThI) IO OCHOBHBIM pasjenam Kypca. 3. Komnekus
3aHATUS (1) [makponumpoB 1 U3710MOB. 4. MoJeNIN KPUCTAILTUYECKHUX PEMIETOK METAIJIOB. 5.

PasnaTounblii Mmarepuan no teme «CIiaBbl kene30—ymiepon». 6. Metoauueckue
nocoOus K adopaTopHbM pabotam. 7. KoHTponbHBIE 3aJaHUS IO OCHOBHBIM

paznenam Kypca. 8. YdueOHble KWHO(DHIBEMBL.




