MUHUCTEPCTBO OFPA3BOBAHIUA 11 HAYKU
JIOHELIKOM HAPOTHO! PECITYBJIMKUA
T'OCYJIAPCTBEHHOE OFPA30OBATEJIbHOE YUPEXJIEHUE
BBICIIEI'O [TPO®ECCHUOHAJIBHOT' O OBPA30OBAHUA
«TOHELIKMI HALIMOHAJIBHBI TEXHUYECKUI YHUBEPCUTET»

A.A. Kapako30B

a3 2023 r.

PABOYAS ITPOI'PAMMA JUCIIUAIIJINHBI
b1.B.09 MATEPHUAJIOBEJIEHHE

Hampasnenue noarorosku:  22.03.01- MarepuaioBeieHHE U TEXHOJIOTUH

MaTepHaJoB
HamnpaBneHHOCTH "TIpuknanHoe MaTepruanoBeneHue"
(mpoduits):
[Iporpamma: OaxanaBpuat
®opma o0yueHUs: Ounas, 3a04Has
dopma o0yueHUs OuHas 3aouHas
Cemectp(n1) 5 6
Oo6mas Tpyaoémkocts B 3ET/4acax 5,5/198 5,5/198
KonraktHas pabota (4ac.) 106 24
Jlexuuwm (9ac.) 51 8
ITpakTryeckue (CeMHUHApCKUe) 3aHsATHA (Jac.) 17 6
JlaGoparopHble paboTs! (dac.) 34 4
CamocrosTenapHas paboTa (4ac.), B TOM YHCIIE: 56 138
KypcoBoii mpoekT (pabota) (cemectp / 4ac.) - -
KouTpo:s (3k3ameH, gac. / 3a4€T): DK3aMeH, | OJK3aMeH,
36 yac. 36 yac.

Honeuxk, 2023 r.




PaGoyas mporpaMMma IUCHMIUIMHBL «MarepuajgoBefeHne» COCTaBlieHa B
COOTBETCTBMM C Yy4eOHBIM IUIAHOM IO HampasieHuto mnoarorosku 22.03.01-
«MarepranoBeiecHie W TEXHOJOTWH MaTepuaioBy (HalpaBIeHHOCTh (IPOQuUIb)
"IIpuknagnoe martepuanoBenenue") nad 2023 roma mpuéMa IO OYHON M 3a09YHOM
dbopmaM o0y4deHHs.

CocraBuTenb:

npodeccop kadenpsl «PU3NUECKOE

MaTepHagoBeeHHe», JOKTOP TEXHUYECKHUX

HayK, podeccop

IN'opbaTenko
B.IL

PaGoyas mporpaMMa paccMOTpeHa W NPUHATA Ha 3acelaHuM Kadeapbl

«Duznyeckoe MaTepraIOBEICHUE.
ITporokon ot 23.03.2023 roma Ne 10.
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3aBeayromuit kadenpon %o/ feec — Eropos H.T.
(nomﬁdcpf (®.1.0)

PaGouas mporpamMma ogo0peHa  y4eOHO-METOAMYECKOH KoMHccHeH
JOHHTY mno HampaBnenutro  noarotoBku 22.03.01- «MatepuanoBeeHue u

TEXHOJIOTHH MaTepHUaJIOB).
IIporokon ot 23.03.2023 roga Ne 6.

777 ,
IIpencenarens ook /,Ze‘u - Eropos H.T.

(mozAnHck) (®.1.0))




Pabouas nporpamma npoasiena aist 20 roja npuéma Ha 3acefaHuM Kadepbl
«Duznyeckoe MaTepuasoBeACHUE.
IIpoTokoi oT « » 20 roaa Ne

3aBenyrommii kadeapoi

(ToAnuCH) (®.1.0.)
PabGouas mporpamma npoasiena st 20 roja npuéMa Ha 3aceaHuu KadeIpsl
«DPU3NYECKOE MATEPUATIOBEICHUEY.
ITpoTOKOJI OT « » 20 roaa Ne
3aBeayrommii kadheapoi
(roanuce) (®.1.0.)

Pabouas nporpamma mpoaJieHa ais 20 roja npuéma Ha 3acelaHuu Kadeapbl
«Du3nuecKoe MaTepruaIOBEICHHUE).
[IpoTokon OT « » 20 roma Ne

3aBenyromuii kadeapoi

(momuck) (®.1.0.)
PabGouas mporpamma npoaJiena st 20 rojia mpuéma Ha 3acelaHuu Kadeapbl
«DU3NUECKOE MAaTEPUATIOBEINCHUEY.
[IpoTokon OT « » 20 roma Ne
3aBenyromuii kadenpoi
(momuck) (®.1.0.)
Pabouas nporpamma npoasieHa st 20 roja npuéma Ha 3acefaHuu Kaderpsl
«DU3nUECKOE MATEPUATIOBEICHUEY.
IIpoTokoi OT « » 20 roaa Ne
3aBeayromuii kapeapoi
(moxnuce) (®.1.0.)
PaGouast mporpamma npoajiena st 20 roja mpuéMa Ha 3acenaHuu Kadeapbl
«DU3nUECKOEe MAaTEPUATIOBEICHUEY.
[IpoTokoi oT « » 20 roaa Ne

3aBenyromuii kadeapoi

(monuce) (®.1.0.)



1. OFBEKT, IIEJIb U 3ATAY OCBOEHUA INCHUIIJINHBI

JucuuminHa —«MarepuanoBeieHHe» paccMaTpUBaeT BONPOCHI  CTPYKTYpooOpa3oBaHUS B
MeTajlaXx ¥ CIUlaBaxX pa3jM4HbIX CHUCTEM B MPOILECCE KPUCTAJUIM3ALMH, MOCIEAYIONIEr0 OXJIaKICHUS B
KPUCTAJNINYECKOM COCTOSIHMM U IO BO3/EHCTBHEM BHEIIHUX (PaKTOPOB, CTPOEHHE U CBOMCTBA CIUIaBOB
cuctembl «OKenezo-yriepoa» - yriaepoAMCTbIX CTajled M YyryHOB B 3aBUCMMOCTH OT MX COCTaBa U
00paboTKH, a TakXKe Ha YPOBHE OOLIUX MpPEICTaBICHUH — KiIacCU(pHUKAIMIO, CBOMCTBA M CHEUU(DUKY
WCIIOJIb30BAaHUSl JAPYTUX MAaTepHalioB, TaKUX, KaK JETMPOBAHHbIE CTalM U CIUIaBbl C OCOOBIMH
CBOWCTBaMH, HEMETANINYECKHE, TOPOIIKOBbIE M KOMIIO3UIIMOHHbBIE MAaTepUaIbI.

Hesablo aucUUIUINHBL sBiIETCS. (OPMUPOBaHHE YINIyONEeHHBIX (DyHIAaMEHTaJIbHBIX 3HAHUH B

00J1acTH 3aKOHOMEPHOCTEH CTPYyKTypooOpa3oBaHUs B MeTallaXx M CIIaBax IpH KPUCTAJUIM3AlMH,
OXJIAXJIEHUM U Harpese, AedopMaiiii, 0oCOOEHHOCTEH CTPYKTYpbl M CBOMCTB YIJIEPOJMCTBHIX CTaled U
YYIyHOB B 3aBHCHUMOCTH OT HMX COCTaBa U YCIOBMH OXJAXKAECHUS U TepMHUECKOH 00pabOTKH, 0OLIMX
NPEICTaBICHUNA O JIETUPOBAaHHBIX CTalsX, CIJIaBaX C OCOOBIMM CBOWCTBAMM, HEMETAJUITMYECKHX,
KOMITO3UIIMOHHBIX U IIOPOLIKOBBIX MaTepHaax.

B pe3ynbrare 0ocBOEHUS AUCHUIUIMHBI CTYAEHT JOJIKEH
3HATh: OCHOBHBIE THITHI (a3 B METAJUIMYECKUX MaTepHaIax, OCHOBHBIE 3aKOHOMEPHOCTH, OCOOCHHOCTH U
MEXaHU3Mbl (DAa30BBIX NPEBpAIEHUH U CTPYKTYPHBIX M3MEHEHHH NMpH KPUCTAUIM3ALNHU, OXJIAXKICHHH,
IUIACTUYECKOM  JedopMalid M TMOCIEAYIOLIEM HarpeBe METaJIOB U CIUIABOB,  IPOLIECCHI
CTPYKTYpOOOpPa30BaHUs B YIJIEPOAUCTBIX CTANIAX U YyT'yHaX Pa3HOIo THUIA, OCOOEHHOCTH UX CTPYKTYPBI U
CBOWCTB B 3aBHCHUMOCTH OT COCTaBa M YCJIOBUH TepMUYecKoi o00paboTKH, UX KiIaccu(UKaluIo,
MapKHPOBKY, CIEIU(PHUKY MPUMEHEHUs, KIacCU()UKALUIO, MPUHLIUIB MAPKUPOBKUA U OCHOBHBIC IIENTU
JIETUPOBAHMS JICTUPOBAHHBIX CTaJIell M CIUIAaBOB C OCOOBIMU CBOMCTBAMH, KJIACCH(PHUKALINIO U OCHOBHBIE
o0JacTi MPUMEHEHHSI HEMETAINTNYECKUX, KOMIIO3UIIMOHHBIX U MIOPOIIKOBBIX MaTEPHAJIOB,;
yMeTh. aHAJIM3MPOBATH MpPOIECCHl (a30BBIX W CTPYKTYPHBIX MPEBpAIIEHUH MPH KPUCTAUIM3AIHUN U
OXJIaX/IEHUH B TBEPJIOM COCTOSIHMM CIUIABOB Pa3HOI'O COCTaBa, BKJIKOYas CTAIN U YYTYHBI pa3HBIX THUIIOB;
pacro3HaBaTh CTPYKTYpY CTaJIeil U 4yT'yHOB pa3HOro COCTaBa Ipu MeTaIOrpauueckoM aHaIus3e;

BJaJeTh: HaBbIKaMU pabOThl HAa MeTauiorpaduuyeckKuX MHUKPOCKONAxX, METOJAMKAMH MakKpo- H
MHUKPOCTPYKTYPHOTO aHaJIM3a CTalleil U YyT'yHOB, METO/IaMU MIOATOTOBKH O0BEKTOB K MCCIIECIOBAHUSM.

[lepeuncnennble pe3ynbTaTbl OOy4YeHHs SBISIOTCS OCHOBOH st (DOPMHUPOBAHHUS CIETYIOIIUX
KOMIIETCHIIM:

I1K1 - crmocobeH Ha OCHOBE CUCTEMHOIO MOJX0/1a MPUMEHATh OCHOBHBIE METO/ABI UCCIIEJOBAHUS,
aHaJIu3a, JUATHOCTUKH M MOJEIUPOBAHUS CTPYKTYPbI M CBOWCTB METAUIMYECKUX, HEMETAUIMYECKUX,
KOMITO3UIIMOHHBIX M TIOPOIIKOBBIX MAaTE€pPHAIOB B HAYYHO-UCCIIEJOBATEIbCKONM U IPOU3BOJCTBEHHOU
NESATEIbHOCTH;

[IK2 - cmoco0OeH BBHIMOJIHATH KAYECTBEHHBI M KOJWYECTBEHHBINH CTPYKTYpPHBIA U (ha30BbIi
aHaJM3, aHAIW3 cocTaBa (a3 B MarepuaiaXx C HCIOJB30BAHHEM METOJOB ONTHYECKOH, AIIEKTPOHHOM,
MOHHON MUKPOCKOIINHU, PEHTT€HOCTPYKTYPHOTO Y PEHTT€HOCIIEKTPaIbHOTO aHAIN3a.

2. MECTO JUCIUILINHBI B OCHOBHOM OBPA3OBATEJIBHOM ITPOT'PAMME

JlucuuniauHa OTHOCHUTCA K MPOQECCHOHATBHOMY IHMKIY YacTd OJ0OKa AMCHUIUIMH Y4eOHOTO
m1ana, GOpMHUPYEMOH YJ4aCTHHKaAMHU 00pa30BaTEIbHBIX OTHOIICHUH.

basupyercss Ha 3HaHMSAX W yMEHHSX, KOTOpbIE CTYIEHT NpUOOpen TpU OCBOCHUU
MPEAMIECTBYIOMUX JUCIUIUIAH: (U3NIecKas XUMUs, QU3nKa, PU3NKa KOHIACHCHPOBAHHOTO COCTOSHUS,
MEXaHHYECKHe CBOMCTBA M KOHCTPYKTHBHAs MPOYHOCTh MaTEepUANOB, KpucTamiorpagus u IeeKThI
KPHUCTAJUIMYECKOTO CTPOCHHS.

3HaHMST W YMEHHUS, NPUOOpPETEHHBIE MPH OCBOCHUHM JaHHOM JHUCUUIUIMHBI, pPeaTu3yrTCs
CTYJICHTOM TIpW BBITIOJIHCHUH KBAIM(PUKAIIMOHHON pabOThl B XO0JI€ TOCYIapCTBEHHOW HWTOTOBOM
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aTTeCTallud, U3YyYeHUH MNOCIENyIomUX AUCUUIUINH («LIBeTHble MeTayibl M cIuiaBby, «CrenuanbHble
CTalM W CIUIaBbl», «Hemertammueckne marepuaibh, «[IopomkoBbie 1 KOMIIO3UIIMOHHBIE MaTEPUANBD,
«Teopus Tepmuueckoit 00pabOTKU» U Ap.).

3. CTPYKTYPA U COAEPKAHUE JUCIIUITJIMHbI

3.1. PacnpeaesieHue y4eOHBIX YaCOB M0 TeMaM JUCHHUILJIMHBI H BUIaM 3aHATHH

HauMmenoBanue tem KomuuectBo qacCoB,
(comepKaTeIbHBIX MOJTYJICH ) (ounas / 3ao0uHas opma)

B Tom 4ducie

Bcero

Jlexmu | Ipaxr. | Jlabop. CPC
Tema 1. Marepuasibl B TEXHUKE, HX 0OImas 18712 270 270 8/0 6/12
XapaKTepUCTHKA

Tema 2. Kprcrayuimsaiysi METaJJIOB U CIUIABOB 18/20 | 6/1 4/2 2/0 6/17

Tema 3. CtpykTypHble M (ha30Bble NpPEBpALICHUS B 35/34 | 1271 | 4/2 6/0 13/31
MeTaJlJIaX U CIUIaBaX B TBEPJOM COCTOSIHUU.

Tema 4. ®opMuUPOBaHHE CTPYKTYPHI YIICPOAUCTHIX
CTajed M UYryHOB TmpH Kpuctaummsammu u| 52/58 | 18/4 | 2/0 | 14/4 | 18/50
TOCTICAYFOLIEM OXJIaXKICHHH.

Tema 5. OcoOEHHOCTH CTPYKTYPBI U CBOMCTBA CTaJICH

N 24123 | 6/1 5/2 4/0 9/20
10cJIe TEPMUYECKOH 00paboTKH

Tema 6. OOmas  xapakTepUCTHKa  APYTHX

METAUIMYECKUX, HEMETANIMYECKUX, KOMIO3MIuoH-| 11/9 7/1 0/0 0/0 4/8
HBIX M TIOPOIIKOBBIX MaT€PHAaJIOB.
KonTakTHas pabota (HOMOTHUTEIbHAS) 416

Kypconoii mpoekt (pabora)

HToro mo BUaAM 3aHATHI: 162/162| 51/8 | 17/6 | 34/4 | 56/138
KonTponb 36 /36
Hroro: 198/ 198

(I)opanOBaHue KOMHeTeHIII/Iﬁ B pe3yJjbTaTe 0CBOCHUA TEM NTUCIHUITJIMHBI

KoMmnerenuun TeMbl TUCHUILUINHBI, HAalleJICHHbIE HA BHIPA0OTKY
KOMIIETeHI[H U
K 1 Temsr 1, 2, 3,6
K 2 Temsr 3,4, 5
3.2. Jleknun

Tema 1. MaTtepuaJibl B TEXHHKE, HX 0011asi XapaKTePUCTHKA.

Conepxanue TeMbl 1:

OcHOBHBIE KJacChl MaTepuaioB, NPUMEHSIEMbIX B TexHHKe. OOmas XapakTepucTHUKa U
knaccudukanus MetauioB. llommMopdusM MeTaiioB W €ro poib B (OPMHPOBAHUU CTPYKTYPbI
MeTaJUTMYecKuX cucteM. OTINYUs B CTPOCHUH JHMArpaMM COCTOSHHS MONIUMOPGHBIX MeTauioB. O0mas
XapaKTepUCTHKA OCHOBHBIX METOJIOB UCCIIEZIOBAHUS CTPYKTYPhl METAJUIOB U CIIABOB.

OO0mass xapakTepuCTHKa CIIJIaBOB, METOJIbl HX IOJIyYEHMs, OCHOBHBIE INMPHUHIMIIBI MOCTPOCHUS
JMarpaMM COCTOsIHUSL ciiaBoB. Da3bl B CIUIaBax, MX OCHOBHBIE THUIIBI U OCOOEHHOCTH CTPOCHMS,
oJIMMOP(U3M B CIIJIaBax.

Jlureparypa k Teme 1: [1], [2].

Tema 2. Kpucra/uinzanus MeTajlJ0B U CIJIABOB.
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ConepxaHue TeMbl 2:

Kpucrannuzanuss MeTaysuioB, OCHOBHBIE IOJIOXKEHHUS TEPMOAMHAMHUKM W KHUHETHKH IPOLIECCOB
KpUCTAIIU3allii, TOMOT@HHOE M TeTepOreHHOe OOpa3oBaHWE 3apOAbIINIeH KpPHUCTAIIOB, OCHOBHBIC
O0COOEHHOCTH MX peanu3aliy MpHU KpucTalau3aluuu. BiusHue cTeneHu nepeoxyaxIeHus paciuiaBa Ha
KPUTHYECKHI pa3Mep U CKOPOCTh 00pa3oBaHUs 3apojbliieii KpUcTauioB. Ponb MoguduupoBanus mpu
KpUCTaJIIU3aluu. POCT KpUCTAIOB, €0 OCHOBHBIE 3aKOHOMEPHOCTH. POopMa KPUCTAILIOB.

OCHOBHBIE 3aKOHOMEPHOCTH KPUCTaJUIM3alUU CIUIABOB, aHANIM3 MPOLIECCOB KPUCTAIUIM3ALUU C
MOMOIIBI0 JTHarpaMM COCTOSIHHS, KPUCTAJUIM3allUsl TBEPIBIX PACTBOPOB W MPOMEKYTOYHBIX (has.
JlenapuTHasi JTMKBaLMs, YCJIOBUS W NMPUUYMHBI €€ BO3HUKHOBEHHS. DBTEKTUYECKAs] M MEPUTEKTUYECKas
Kkpuctayun3anus. OCHOBHBIE 3aKOHOMEPHOCTH M OCOOCHHOCTH IBTEKTHUECKOTO MPEBPAIICHHUS B CIUIaBaX,
€r0 OCHOBHBIE MEXaHH3MbI: HOPMAJIbHBIM, aOHOpPMaNbHbIN, 00pa3oBaHHWE CTPYKTYypbl TrpyOoro
KoHryiomepara. OCHOBHbIE 3aKOHOMEPHOCTH NMEPUTEKTUUECKOTO MPEBPAILIEHUs B CIJIaBaX, €0 OCHOBHOM
MEXaHHU3M.

CTpoeHne OTIIMBOK U CIUTKOB. THITBI CTPYKTYpP OTJIMBOK. Y caiouHble Ae()EKThI: paKOBHHBI, TOPHI,
PBIXJIOCTh, Fa30BbIE ITy3bIPH, IPUUMHBI X BOZHUKHOBEHUA. 30HAJIbHAS IMKBALUS U JTUKBALUS 10
YAEIBbHOMY BECY, UX IPUYMHBI.

Jlureparypa k Teme 2: [1], [2].

Tema 3. CTpykTypHBI€e U ()a30Bble NPEBPALIEHUS] B METAJIIAX H CIJIABAX B TBEPAOM
COCTOSIHMH.

CopepxaHue TeMBbI 3:

H3mMeHeHne CTpyKTYphl 3aKPUCTAJUIM30BAHHBIX METAJIOB U CINIAaBOB 03 (pa30BBIX MPEBPAICHUI:
FOMOT€HU3allMsl, YCTPAaHEHHE BAaKaHCHM, MOJUIOHHU3ALMA, peKpucTamauiauus (TpaHysigus W
cobuparenbHas PeKPUCTAIUTA3AIIHS), CTICKaHHUE.

BnusHue mnnactuueckoil aegopManuu Ha CTPYKTYpY M CBOMCTBa MeETaIoB. MeXaHU3MBbI
wiactudeckoir  aedopmanuu  (uddy3uoHHbIH W cABUTOBBINH). CKONBKEHHE W IBOWHHKOBAHHE.
MexaHu3M yNpOYHEHHs TPH IUTACTHYECKOW nedopmanmu. BrusHHE XOJIOMHOW IIACTUYECKON
nedopMalui Ha CTPYKTYPY M CBOMCTBA METAJIOB M CIIaBOB. CTPYKTypHbIE H3MEHEHHS BO BpeMs
HarpeBa XoJoJHOJe(OpPMHUPOBAHHOIO MeTayia. BinsHue TemmepaTypbl HarpeBa Ha CTPYKTypy H
CBOICTBa X010HOIe(OPMUPOBAHHBIX METAIIOB. Bo3Bpar 1 pona, moNuMroHu3anus U peKpucTain3anus
(epBUYHAS U BTOPUYHAS WM COOMpaTenbHas) B Ae()OPMHUPOBAHHBIX MeTaliax M ciuiaBax. [loHsTue o
KpUTHYECKOU cTerneHu AedopManvi. BiusHue ycinoBuil mpeaiiecTByromeil nepopmanuu 1 mapaMeTpoB
HarpeBa Ha CTPYKTYpy M CBOMCTBa Je(OPMUPOBAHHBIX METAJUIOB U CIIaBoB. OnpeieneHne X0N0aHON U
ropsiuei miacTuyeckoi nedopmalmu.

[Tonmumopdubie mpeBpaieHus B MeTaiax U ciuiaBax. OcobeHHoCTH (Da30BBIX MPEBpAICHUN B
TBEepAOM cocTosHUU. [loaumopdHble NpeBpalieHus, UX OCHOBHBIE 3aKOHOMEPHOCTH U MEXaHU3MBI.
OcobeHHOCTH MOMUMOPGHBIX MPEBPALICHUNH B JIByXKOMIIOHEHTHBIX CHUCTEMax C HEOTpaHHMYCHHOH u
OTPaHMYEHHOW PACTBOPUMOCTHIO KOMIIOHEHTOB Pa3HbIX THUIIOB, €CJIU MOJIUMOpPHU3MOM oOnazaioT oba
KOMIIOHEHTa, WM TOJIBKO OAMH M3 HUX. DBTEKTOMJHOE M NEPUTEKTOMAHOE NPEBpALICHMS B CIUIABAX.
OBTEKTOMAHOE MPEBPAIICHUE B METANIMYECKUX CUCTEMAxX, €0 OCHOBHBIE MEXaHU3Mbl — HOPMAJIbHBIA U
abHopManbHBIN. [lepuTekTonIHOE PEeBpalleHIE B CIUIaBaX, €r0 OCHOBHBIE 3aKOHOMEPHOCTH.

IIpoueccsl pacnaga nepechIEHHbIX TBEPABIX pacTBOPOB. [Iporecchl pacTBOpeHUs U BbIIEICHUS
M30BITOYHBIX (Da3 MpH OXJAKICHUN METAUIMYEeCKUX cucteM. V3meHeHne (HOpMBI U pa3MepOB YacTHUI]
M30BITOYHBIX (pa3 BO BpeMsi MPpeObIBaHMs CUCTEMBbI IIPHU MOBBIIIEHHBIX TEMIIEpATypax.

Jlureparypa k teme 3: [1], [2].

Tema 4. ®opMupoBaHue CTPYKTYPHI YIJIEPOAMCTBIX CTaJIel 1 YyTYHOB NIPH
KPHUCTAJUIM3AUMHA M MOCICAYIOLIEM OXJIAKICHUH.

Copnepxanue Tembl 4:

Huarpamma cocrostaus  "Keneszo-yrnmepon". MeractaOmibHoe M CTaOMIIBHOE pPaBHOBECHSI.
OcCHOBHBIE JTMHUU W TOYKU auarpammbl. OCHOBHBIE KOMIOHEHTH U (a3bl cucteMbl "XKemne3o-yriepon:
OCHOBHBIC KOMIIOHEHTHI CHCTEMBI — KeNe30 M YIJIepoJ, X CTPYKTypa U CBOWMCTBA; OCHOBHBIC (ha3bl
CUCTEMBI, UX XapaKTepUCTUKA: JKUIKUNH pPacTBOp, TBEPIbIE PacTBOPHI (ayCTEHHUT, (PeppuT), HEMEHTHT,
rpadut. Knaccupukanus sxene3o-yriepoaucTbX CIUIaBOB.

Kpucrannuzanus craneil. AHaau3 NpoueccoB KPUCTAUIU3AIMU TEXHUYECKOTO JKeJie3a U CTajlel C
pa3HOl KOHIeHTpauueil yriepoaa. OCOOEHHOCTH MEPUTEKTUUECKOTo MpeBpaiieHus B cranix. dazoBsie
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MpEeBpaIleHUs] B TBEPAOM COCTOSIHUM TEXHUYECKOTO >Keie3a, MOIBTEKTOUAHBIX, IBTEKTOMTHOU U
3a3BTEKTOMAHBIX cTajeil. OcCOOEHHOCTH MOMMMOP(GHBIX MPEBPAIEHUN B TBEPIABIX pacTBOpPax Ha OCHOBE
xene3a. [lepnuTHoe mpeBpalleHHe B CTalsX, €r0 MEXaHU3Mbl. BrnusHue ycrnoBuil mpeBpalieHUs Ha
CTPYKTypy TIepJIiTa ¥ CBOMCTBa crTanw. Pacmaj TmepechlmeHHoro Qeppura TpH  OXJITKICHHH.
Oco0eHHOCTH CTPYKTYPBI YTIIEPOJUCTBIX CTajeil B 3aBUCUMOCTHU OT COJIEP)KaHUS yTIAEpoaa.

Kpucraymmszanuss ¥ CTPYKTypHBIE W3MCHCHHS TPH OXJIKICHUHM OCNBIX YyryHOB. MeXaHu3M
IBTEKTUYECKON KpHCcTauM3aluu ¢ (GopMUpOBaHHEM JiefeOypura. XapakTepUCTUKa BUIOU3MEHEHHOTO
neaeOyputa. OTIuyusi B CTPYKType O€bIX YyTYHOB C pasHbIM cojepkaHueMm yriepona. CTtpykrypa
MOJIOBUHYATHIX YYyTYHOB M YCJOBHSI ee Moiay4yeHHs. OCHOBHbBIE HEJIOCTATKH TaKUX YYT'YHOB U MPHUMEPHI
(hopMHUPOBaHUS TaKOH CTPYKTYPHI B PEATHHBIX TTPOU3BOJICTBEHHBIX YCIIOBHUSX.

Knaccudukanus cepblx UYyryHOB IO cocTaBy, (opme TrpaduTHBIX BKIIOYEHHH U THUITY
MeTajinyeckoi ocHoBbl. [Ipoluecc kpucraminzanuyu cepblXx 4YyryHOB. OCOOEHHOCTH ABTEKTHYECKOTO
MIpPEeBpaIECHUS B CEPhIX HEMOAM(PHUIMPOBAHHBIX uyryHaX. CTPYKTypHbIE U3MEHEHHUS B CEPBIX UyTryHax
MIPU OXJIAKIEHUHU. Y CIIOBUsL (POPMHUPOBAHUS PA3HOTO THIA METAJUTMYECKOM OCHOBBI CEPHIX YYTYHOB U MX
CBS3b C MEXAHHM3MOM DAa3BUTHUS IBTEKTOUTHOTO TMpEBpaIlleHUS Mpu oxinaxacHuu. OObIYHBIE cepble
YyTyHBI, 0COOCHHOCTH UX CTPYKTYpPbl, MAPKUPOBKA, CBOMCTBA U IPUMEHEHHE.

Oco0eHHOCTH 9BTEKTHYECKOTO TMpPEBpaAlleHHUs] B CEPbIX MOAUGUIIUPOBAHHBIX YYTyHaX.
MonudunupoBaHHbIE (BBICOKOIIPOYHEIC) CepPhIe YYTYHBI, CPABHEHUE UX CBOWCTB C TAKOBBIMH Y OOBITHBIX
CEphIX YYTYHOB, MapKHpOBKa, obOnactu mpumeHeHHs. KoBKUE UyTryHBI, OCOOCHHOCTH HX CTPYKTYpBI H
Meto mosyueHus. CTpyKTypHble ¥ (a30oBbIe TPEBpaIICHHS B Mporecce Ipad@UTU3HPYIONIETO OTKUTA.
MapkupoBka, CBOICTBa 1 00JIACTH MPUMEHEHHUS KOBKUX YyTYHOB.

Bnusinue yrinepona Ha CTpYyKTYpHBIM U (Da3oBbIi COCTaB M MEXaHHMUYECKHE CBOMCTBa CTajiel.
Briusaue oObranbIx mpuMeceid - Mn, Si, Al, S, P, ra3oBeix mpumeceii (Kuciopoa, a3ota, BOJOpoaa) Ha
CTPYKTYpY U CBOMCTBA CTAJIEU U YyT'yHOB.

Knaccudukanus, MapkupoBka, CBOWCTBA M  NPUMEHEHHE  YTJICPOAUCTHIX  CTalei.
Konctpykunonubsie (0OBIKHOBEHHOTO KAa4eCTBA M KAUECTBEHHBIC) U MHCTPYMEHTAJIBHBIC YTJIEPOIUCTHIC
CTalld, MX CBOICTBA U XapaKTepHbIe 00JaCTH MPUMEHEHHSI B 3aBUCUMOCTH OT COJIEp>KaHusl yIiaepoa.

OO0mass xapakTepUCTUKA JICTHPOBAHHBIX CTaJCH: YKpyIHEHHas KIacCHU(pUKAIUsi, OCOOCHHOCTH
MapKUPOBKH, IPEUMYIIECTBA U HEAOCTATKH.

Jluteparypa k teme 4: [1], [2].

Tema 5. Oco0eHHOCTH CTPYKTYPhI U CBOMCTBA cTAJIeil Mocjie TepMUuIecKoii 00padoTKu.

ConepkaHue TeMbI 5:

OO61mas xapakTepucTHKa U KiIacCu(UKAIHS BUIOB TEPMUYECKOM 00pabOTKH.

[Ipouiecc aycTeHWTH3alMM B CTadd. OOpaTHOE TEPIUTHOE TMPEBpAIllEHUE, OCOOCHHOCTH
CTPYKTYypoOOpa3oBaHMsl B JIO3BTEKTOUIHBIX M 3a3BTEKTOMJIHBIX CTaJIX MpU HarpeBe B ABYy(a3HOM
obnactu. CTpyKTYpHBbIC U3MEHEHHUS B ayCTCHHUTE C MOBBIIICHUEM TEMIIEpaTyphbl HATpeBa U yAJTUHCHHEM
BBIZICP)KKH B ayCTCHHTHOW oOsactu. HacnencTBeHHOe W ACHCTBUTENBHOE 3€pHO aycTeHHTa. [loHsTHE O
HAaCJECTBEHHO-MEIKO3EPHUCTHIX U HACJIEACTBEHHO-KPYITHO3EPHUCTBIX CTAJISX.

da3oBble TpPEBpaIlCHUS TMPU  OXJAXKIACHUU Harpetblx craieil. OOmas XapaKTepucTuka
MePIUTHOTO, OEHHUTHOTO M MAPTEHCUTHOTO TpeBparieHuii. Pa3oBble U CTPYKTYPHBIE MIPEBPAIICHUS TTPH
HarpeBe 3aKalieHHOW CTaju (OTIycKe), BUbI OTIycka. OCOOCHHOCTH CTPYKTYpbI CTaJiei MOCie OT)KHUTa,
3aKaJKU U OTITyCKa.

OO61ue npeacTaBieHUus OTHOCUTEIBHO XUMUKO — TEPMHUUYECKON 00pabOTKU CTaIu U €€ OCHOBHBIX
BUJI0B. OCOOCHHOCTH (Pa30BBIX MPEBPAIICHUH TPU IIEMEHTAIIMH CTAJIH.

Jlureparypa k Teme 5: [1], [2].

Tema 6. OOmas XxapakTepUCTHMKAa JAPYIrMX MeTAIMYECKUX, HeMeTAINYeCKuX,
KOMIIO3MIIMOHHBIX H MOPOIIKOBBIX MATEPHAJIOB.

ConepxaHue TeMbI 6:

JlerupoBaHHble cTanu, WX Kiaccudukanuss U MapkupoBka. OCHOBHBIE €M JIETUPOBAHUS.
Kpartkass xapakTtepucTuka OCHOBHBIX TPYNI KOHCTPYKIIMOHHBIX W MHCTPYMEHTAJBHBIX JETHMPOBAHHBIX
craneil. Ctanu M CIUIaBbl ¢ OCOOBIMU (PU3MKO-XUMUYECKHUMH CBOWCTBaMH, UX Kiaccudukamus. OOmas
XapaKTEPUCTHUKA KOPPO3ZUOHHO-CTOMKHUX, KAPOCTOUKUX U KAPOIPOUYHBIX CTAJIEH U CILJIaBOB.

Knaccudukanus LBETHBIX METa/NIOB M CIulaBoB. OOIas XapaKTepUCTHUKAa OCHOBHBIX THUIIOB
CIUTaBOB: Ha OCHOBE MEIU — JIATyHEeW U OpOH3, HA OCHOBE aTIOMUHUS — Ie(HOpPMHUPYEMBIX, TUTCHHBIX H
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CIICUYCHHBIX, Ha OCHOBE MarHusi — JIeQOpMHpPYEeMbIX U IUTCHHBIX, HA OCHOBE THTAaHA PA3IUYHBIX
CTPYKTYPHBIX KJIACCOB, ITOAIINAITHUKOBBIX CIIaBOB, CIUIABOB TYTOIUIABKUX METAJIOB.

Knaccudpukanus u 3pPexkTUBHOCTh NpPUMEHEHUS HEMETAIIMYeCKHX MarepuanoB. OCHOBHBIE
BUJIBI MOJIMMEPHBIX MaTepuasioB. OOmas XapakTepUCTHUKA IJIACTHYECKUX Macc, TEPMOIUIACTUYECKUE U
TEPMOPEAKTUBHBIE TIACTMACCHI, UX OCHOBHBIE BU/Ibl U IPUMEHEHHUE.

[TopourkoBbie MaTepHabl, TPUHIIUIBI TOTYYEHUs U3AeNuid u3 HUX. OCHOBHBIC MPEUMYIIECTBA U
HEJOCTaTKM MOPOUIKOBBIX MaTepuasioB. MeTaminueckue M METaUIOKepaMUYECKHE IOPOIIKOBBIE
MaTepuasbl.

Kommnosumnmonnele  maTepuanbl, WX KiIacCH(PHUKAIUs, MNPEUMYyIIeCTBA ¢  HEJAOCTATKH.
Kommno3umnmonnsie  Marepuanbl €  METAUIMYECKONM  MaTpuIled, HuX 00mas XapaKTepuCTHKa.
KoMmo3uimonHele MaTepralibl ¢ HEeMETATHIECKOH MaTpULied, UX o0Iast XapaKTepUCTHKA.

Jluteparypa k Teme 6: [1].

3.3. IIpakTHyeckue 3aHATHS

No Tema 3ausgTus O6mnewm, yac., | Jlutepa-
n/m OYH./3a04H. | Typa
1 |ATOMHO-KPHUCTANTMYECKOE CTPOCHHE METAJLIOB M CILTABOB 2/0 [1, 2, 5]
2 |M3ydeHue mpoliecca KpUCTAIUIM3ALUHU YUCTHIX METAJUIOB 2/0 [2, 5]
3 |M3ydenue mpoliecca KpUCTAJUIM3AINH CIIABOB cucTeMbl Pb - Sb 212 [2, 5]
4 Amnanu3 nporeccoB (a30BbIX MPEBPAILCHUN B TBEPIOM COCTOSIHUH B 472 [2, 5]
JIBYXKOMITOHEHTHBIX CIUIaBaX PA3JIMYHBIX CHCTEM ’
5 |AHanu3 quarpaMMbl COCTOSIHHS CIUTABOB cUCTeMBI «XKeme3o-yriaepoay 212 [1, 2, 5]
CtpykTypHbIe H3MeHEeHUs pu Au(py3HOHHOM U3MEHEHHH COCTaBa
6 5/0 [5]
cIjIaBa
Hror 17/6
o:
3.4. JlabopaTopHbIe padoThI
Ne Tema paGoTsI Ob6mwem, yac., | Jlutepa-
/11 OYH. / 320YH. Typa
1 MaxkpoCTpYKTYpHBIH aHAJIN3 4/0 [4]
2 MHUKpOCTPYKTYPHBIN aHATU3 6/0 [4]
3 W3ydenwue nporiecca KpUCTAIUTH3AIIH 2/0 [2, 4]
4 Haxuien u pekpucTauin3aliys B MeTaJlIax 4/0 [2, 4]
5 Jlmarpamma cOCTOSIHHSI CUCTEMBHI ,,)Kene3zo-yraepon” 2/0 [2, 4]
6 W3ydeHue cTpyKTyphl CTaJIeil pa3HOro cOocTaBa 4/2 [1, 2, 4]
7 W3ydenue cTpyKTyphl YyTYHOB 4/2 [1, 4]
8 JledeKThl cTpyKTYyphI cTasei 2/0 [4]
9 KomnokBuyM 1o CTpyKTypam cTajiel U 4yTryHOB 2/0
10 CTpyKTypa cTajeu rmocjie TepMHIECKON 00padOTKH 4/0 [1,2, 4]
Hroro: 34 /4
3.5. CamocTosiTeqIbHAsI padoTa CTY/ICHTA
Ne Bunasl camocTosiTensHON pabOThI CTYACHTA O6mwewm, yac..,
n/n OYH. / 3a04H.
1 W3ydeHue JeKIMOHHOTO MaTepuaia 271128
2 [ToAroToBKa K MPaKTUYECKUM 3aHSITUSIM 12/6
3 [ToaroroBka K 1abopaTopHBIM paboTam 17/4
4 BeimonHenue kypcoBoro npoekra (36 yaco) -/-
5 Brimonaenune KkypcoBoii paboTsl (27 yacoB) -/ -
&) BrinonHeHne MHAMBUAYaIbHOTO 3a1aHus (He MeHee 9 yacoB) -/-
Hroro: 56 /138




3.6. KypcoBoii npoekr (padoTa), HHIMBHAYAJIbHOE 3aJaHHE

BrinonHenue KypcoBoro npoekra win padoThl M0 AUCHUILIMHE «MarepuanaoBeeHne» yueOHbIM
IUTAHOM HE MPEayCMOTPEHO.

Beinonnenue nHAMBUYaIbHOTO 3a/1aHUS HE IPEAYCMOTPEHO.

4. ®OHJI OHEHOYHbIX CPEJACTB

4.1. Kputepun W mKaJbl JAJsi MHTETPMPOBAHHON OLEHKH YPOBHS C(OPMHMPOBAHHOCTH
KOMITeTEeHII Ui

Cocmasnsrowas Komnemenyuy — NOJHOMA 3HAHUL

HYJICBOH YpPOBCHB: HEBEPHBIC, HE apryMEHTHPOBAHHBIC, C MHOXXECTBOM TI'PYOBIX OIMIMOOK OTBETHI Ha
BOIMPOCHI / OTBETHl HA J[Ba BOMPOCAa W3 TPEX IMOJHOCTHIO OTCYTCTBYIOT, YPOBEHb 3HAHUH HIKE
MUHUMAJBHBIX TPEOOBaHWUM;

- MUHUMAJIBHBIN YPOBEHB: JIaHbI HETIOJIHBIC, HCTOUHBIC M HEIOCTATOYHO apryMEHTHUPOBAaHHBIC OTBETHI HA
BOTIPOCHI; YPOBEHb 3HAHWUH HIKE MUHUMAIILHBIX TPEOOBAHUH; JIOMYIIICHO MHOTO TPyOBIX OIIHOOK;

MOPOTOBBIA YPOBEHb: JaHbI HEIOCTATOYHO MOJIHBIC, TOYHBIC U ApI'yMCHTHPOBAaHHBIC OTBETHI HA BOIPOCHI;
IUIOXO 3HAET TEPMUHBI, ONPEACICHHUS W TIOHSATHS,; OCHOBHBIE 3aKOHOMEPHOCTH, COOTHOIICHHS,
MIPUHIIMITBL, JOMYIIEHO MHOTO HETrpyOBIX OIIMOOK;

CpPeIHUHN ypOBEHB: JIaHBI IOCTATOYHO IOJIHBIC, TOYHBIC W apTyMEHTUPOBAHHBIC OTBETHI HA BOIPOCHI, B
LIEIOM 3HAeT TEPMHUHBI, ONPEACICHUS M TOHATHUS, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHS,
MIPUHITUTIB, JIOMYIIICHO HECKOJIEKO HETPyObIX OIMHOOK;

- TPOJIBUHYTHIA YPOBEHB: JaHbI TOJIHBIC, TOYHbIC M APTyMEHTHPOBAHHBIC OTBETHI Ha BOMPOCHI; 3HACT
TEPMUHBI, OIPEICIICHUSI W TIOHATHUS; OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHUS, TPHHIUIIBI;
JOMYIIEHO HECKOJIbKO HETPYOBIX OIIUOOK;

BBICOKHI YPOBCHbB: JIaHBI TOJHBIC, TOYHBIC W APTYMEHTHUPOBAHHBIC OTBETHI HA BOMPOCHI, 3HACT
TEPMUHBI, ONPEACICHUS W TOHITUS;, OCHOBHBIC 3aKOHOMEPHOCTH, COOTHOIICHHS, MPUHIIMIIBI;
JOITYIICHO HECKOJILKO HETOYHOCTEH.

Cocmasnsrowas KomnemeHyuu — ymeHus

HYJICBOH YPOBEHB: IOJHOEC OTCYTCTBHE IIOHMMAHHUS CYTH METOIWKH PEIICHHS 3aaadd, IOIyIIECHO
MHO>KECTBO TpyOeHIInX omrOOoK / 3aJaHusI HE BBITTOTHEHBI BOOOIIIE;

- MUHUMAaJbHBIA YpPOBEHB: claboe MOHMMaHUE CyTH METOAWMKH PEIICHHs 3a/laud, IOMYIICHBI TIpyOble
OITUOKH; pEeIIeHUs] He 000CHOBAHBI; HE YMEET HCIIOJIb30BaTh HOPMATUBHO-TEXHHUECKYIO JINTEPATYPY; -
MOPOTOBBINM YPOBEHB: JOCTATOYHOE TOHUMAHUE CYTH METOAWKU PEIICHHS 3a/1a4d, TOMYIICHbI OIUOKH,
peIlicHHsT He BCeryia 000CHOBAHBI, YMEET MCIIOJh30BaTh HOPMATHBHO-TEXHHUYCCKYIO JIUTEpATypy; CiIado
OPHEHTHPYETCS B CIICIHATBHON HAYYHOU TIUTEPAType, HOPMATUBHO-TIPABOBBIX aKTaX;

CpeHUI YPOBCHB: B ICJIOM NTOHUMAET CYyTh METOAMKH PEIICHUS 3a/1a4H, IOMYIICHBI OIIMOKH; PeIICHHs HE
BCerga OOOCHOBAHBI, yYMEET WCIOJh30BaTh HOPMATUBHO-TEXHUYECKYI0 H CIECIHMAIBHYIO HAy4YHYIO
JIMTEPATypPy, HOPMATHBHO-TIPABOBHIC AKTHI;

NPOABUHYTHIM ypOBEHB: B IIEJIOM MMOHMMAET CyTh METOAMKU PEIICHUsS 3a]auu, JOIMYIIEHBl HETOUHOCTH;
CHOCOOECH O0OCHOBAaTh PEIICHHUS; YMEET HKCIIOJIbh30BaTh HOPMATUBHO-TEXHUYCCKYIO W CIICIUATIBHYIO
HAYYHYIO JTUTEPATypPy, HOPMATHBHO-TIPABOBHIC AKTHI;

BBICOKHH YPOBCHB: ITOHUMAET CYTh METOJMKH PEIICHHS 3aa4yM; CIIOCOOCH 0OOCHOBAThH PEIICHHS; YMEET
WCTIOJIb30BaTh HOPMATHUBHO-TEXHUYECKYI) M CICIHUATBHYI0 HAY4YHYIO JIMTepaTrypy, IepeaoBon
3apyOeKHBIH OITBIT, HOPMATHBHO-TIPABOBBIC AKTHI.

Cocmasnsrowas Komnemenyuu — 61a0eHue HaeblIKamu

- HYJCBOM ypOBEHb: HE MPOJCMOHCTPHPOBAI HABBIKA BBITIOJHEHUS NPO(ECCHOHATBHBIX 3aJadY;
WCTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH IIPH BBHITIOJHEHUU OTACIBHBIX 3aaHU;

MUHUMAJIBHBIN yPOBEHb: HE MPOJCMOHCTPHPOBA HABBIKM BBITIOJHEHHS MPO(EeCcCHOHANBHBIX 3ajad;
WCTIBITHIBAET CYIIECTBEHHBIE TPYIHOCTH IIPH BBHITIOJIHEHUU OTACIBbHBIX 3aJaHU;
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- TIOPOTOBBI YPOBEHB: BIAJEET ONBITOM TOTOBHOCTH K HPO(PECCHOHATBHON MAEATENbHOCTH U
poeCCHOHATLHOMY CaMOCOBEPIICHCTBOBAHUIO Ha IIOPOTOBOM YpPOBHE; TPYIOBBIE JIEHCTBHSA
BBINOJIHIET MEJUICHHO M HEKaUYECTBEHHO;

- CpeOHMid ypOBEHbB: BIAJICET CPEIHUM OIBITOM TOTOBHOCTH K MPO(ECCHOHAIBHOW ACSATETBHOCTH M
po¢eCCUOHAILHOMY CaMOCOBEPIIEHCTBOBAHUIO; TPYJOBbIE JEHCTBHS BBINOJIHIET Ha CpeIHEM
YpOBHE 10 OBICTPOTE U KaueCTBY;

- NPOJBHUHYTHI YPOBEHb: BIJIAJEET OIBITOM M JOCTATOYHO BBIPAKEHHOW JMYHOCTHOM T'OTOBHOCTH K
poeCCHOHATTFHON JESATETPHOCTH M MPOPECCHOHATFHOMY CaMOCOBEPIICHCTBOBAHHIO; OBICTPO H
KAaueCTBEHHO BBINIOJHAET TPYIOBbIE JEHCTBUS;

- BBICOKHH YPOBEHB: BIIAJICET OIBITOM M BHIPAXCHHOCTHIO JJMYHOCTHON TOTOBHOCTHU K PO ECCHOHATLHOM
NeSITeIbHOCTH M NPO(PECCHOHATBLHOMY CaMOCOBEPILIEHCTBOBAHHMIO;, OBICTPO M  KAaueCTBEHHO
BBITIOJIHSET TPYIOBBIE JEHCTBHUSL.

Obobwennas oyenka cqpopmupo8aHHOCmu KOMnemeHyull

- HyJIEBOH YPOBEHb: KOMIIETEHIINH HE C(POPMUPOBAHBL;

- MUHMMAaJIbHBIN YPOBEHb: 3HAUYUTEIBHOE KOJIMUECTBO KOMIIETEHIIMN He c(hOpMUPOBAHO;

- IOPOTOBBI YPOBEHb: BCE KOMITETCHIINU CPOPMHUPOBAHBI, HO OOJBIIMHCTBO HA TIOPOTOBOM YPOBHE;

- CpEJJHUI YPOBEHB: BCE KOMIIETEHLIMU C(POPMUPOBAHBI HA CPETHEM YPOBHE;

- IPO/IBUHYTHIM yPOBEHbB: BCE KOMIIETEHIINY CPOPMHUPOBAHBI HA CPETHEM HITH BHICOKOM YPOBHE;

- BBICOKUH YPOBEHb: BCE KOMIETEHIMH C(HOPMUPOBAHBI HA BLICOKOM YPOBHE.

4.2. Bonnpocskl K 3K3aMeHY U IpUMep 3K3aMeHALMOHHOI 0 fnJjieTa

. 3a71auu, KOTOpBIE PEIIAIOT C OMOUIbIO METOIOB MAKPOCTPYKTYPHOI'O aHAJIM3a.

. 3a7aum, KOTOPBIE PEMIAIOT C IIOMOIIBIO METOIOB MUKPOCTPYKTYPHOTO aHAJIH3A.

. CnunaBbl, UX onpeseseHne U OCHOBHBIE METO/IbI ITOJTyYEHUSL.

. TBepapie pacTBOPHI B CIUIABAX, UX OCHOBHBIC THITHI.

. OCHOBHBIE THIIbI COEIMHEHUH B CIIJIaBaXx.

. IIponiecc roMmoreHHOr0 00pa30BaHuUs 3apOABIIIEH KPUCTAIUIOB TIPU KPUCTAIUTH3AINN METAJIIOB.

. Ilporniecc rereporeHHOro 00pa3oBaHMsl 3apOAbILIEH KPUCTAIOB ITPH KPUCTAIITU3ALUH.

. 3apOJIBII KPUTHYECKOTO pa3Mepa, €ro onpeeeHue.

. BausiHue crenenu nepeoxiakaeHus Ha CKOpOCTb 00pa30BaHus 3apOoJIbIIeH U pocTa KpUCTAIJIOB.

10. PocT KpHCTaUIOB B KHIKOCTH TIPU KPUCTAJUIM3AaUWHU. Ponb IUCIIOKalmii B TpoIEcce pocTa
KpPHUCTaJJIOB.

11. ®opma KpHCcTaIIOB, KOTOPbIE (HOPMUPYIOTCS B MPOIiecce KPUCTAIIU3AIMHA METAILIOB.

12. OcHOBHBIE THUIIBI CTPYKTYpP B OTJIMBKax. CTpOoeHHE METAUIMYECKOTO CIIUTKA.

13. JlecdhekThl cTpOEHUS! OTIMBOK U CIUTKOB (ycal04HbIe Ae(EKThI, TUKBAIUs), UX TMPUIHNHBI 1 OCHOBHBIE
BUJIBL.

14. Ilpouecc KpuCTaIIM3aLUHU TBEPABIX PACTBOPOB B CILIABAX.

15. TIporecc kpucTauM3aiy MPOMEXKYTOUHBIX (a3 B CIIaBaXx.

16. DBrekTHMuUeckas KpHCTAIM3AlMs B CIUIaBaX (Ha MpHMEpe CIUIaBa HBTEKTHUYECKOTO COCTAaBA).
OCHOBHBIE MEXaHU3MBbI 3BTEKTUYECKOI0 MPEBPALICHHUS.

17. Ilpouecc KpUCTAIIM3AIMY JOIBTEKTUYECKOTO M 3a9BTEKTUYECKOTO CILIABOB.

18. IlepuTtekTHUECKOE PEBPALECHHUE B CIIaBaX, €0 OCHOBHON MEXaHH3M.

19. [lenmputHast JUKBanys B CIUlaBaX, €€ NpUYUHBL. OCHOBHBIE (AKTOPHI, CHOCOOCTBYIOILIHE €e
BO3HUKHOBEHHUIO.

20. be3uzbuparenbHas KpUCTATU3AIMS TBEPIBIX PACTBOPOB B CILJIaBax.

21. CTpyKTypHble M3MEHEHHUS B 3aKpUCTAJUIM30BABIIMXCS METallaX U CIUIaBaxX MPH OXJIAXICHHM, HE
CBsI3aHHBIE C (Da30BBIMU MPEBPALICHUSIMU, UX OCHOBHBIEC BUJIBI.

22. BiusiHAE XOJIOAHOM IJIACTHYECKOM AeOopMaIiK Ha CTPYKTYPY ¥ CBOMCTBA METaJLIOB.

23. OO0mas XapaKTepHCTUKA IMPOLECCOB, MPOMCXOJAIIMX IPHU HArpeBe XOJIOAHOAE(HOPMUPOBAHHOTO
MeTaIa.

24. Tlpouecc pekpucTaIM3aluu B Ae(OpMUPOBAHHBIX METajUlax MpH HarpeBe. BrusHue mapaMmeTpoB
nepopManuy U JadbHEHNIIEero HarpeBa Ha pa3Mep 3epHa B CTPYKTYpe MeTallla ocye PEKPUCTAIUIM3ALINY.
25. O61mas XxapakTeprcTUKa MPOIEeCcCOB MOJUMOP(HOTO MPEBPALICHUS B CIJIaBaX.

O©oOo~NOoOoThWwWwN -
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26. XapaKTepHCTUKa MPOLIECCOB MOJUMOP(HBIX NPEBpALCHUH B CIIaBaX, KOMIIOHEHTHl KOTOPBIX
HEPaCTBOPHUMBI JIPYT B IPyTE€ B TBEPOM COCTOSHHH.
27. XapakTepHCTHKa TIpPOLIECCOB NOIMMOP(HBIX MNpeBpalleHUi B CIUIaBaxX C HEOrpaHUMYEHHOMN
PacTBOPUMOCTBHIO KOMITOHEHTOB B TBEPJIOM COCTOSIHHU:

a) ciayyail, korja 06a KOMIIOHEHTa CIUIaBa 00J1ada0T MOTUMOP(PU3MOM;

0) cirydaii, KOTJa TOJIBKO OJIMH M3 KOMIIOHEHTOB CIUIaBa 00J1aaeT MoIMuMOophu3MOM B H30MOPGHOH 110
OTHOIICHMIO K JPYTOMY KOMIIOHEHTY SIBJISIETCS €r0 BHICOKOTEMIIEpaTypHasi MOAU(UKALUs;

B) CJIydaii, KOT/Ia TOJIGKO OJIMH U3 KOMIIOHEHTOB CIUIaBa 00Ja1aeT NoIuMOp(hu3MoM 1 M30MOP(HOI 110
OTHOIICHMIO K JPYTOMY KOMITIOHEHTY SIBJISIETCS €r0 HU3KOTeMIlepaTypHas MO (pUKaIIKs.
28. DBTEKTOMIHOE MPEBPAIICHUE B CIUIABAaX, €I0 OCHOBHBIE MEXaHU3MEI.
29. da3oBble MpeBpallleHUs] B CIUIaBaX C OTPAaHUYEHHOM PAaCTBOPUMOCTHIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHUH, B KOTOPBIX IPOUCXOTUT IBTEKTOMIHOE MPEBPAIICHHUE!

a) ciaydail cIUlaBa 3BTEKTOMIHOIO cocCTaBa;, ©) ciydail JOIBTEKTOMAHOIO CIlaBa; B) CIyd4ail
329BTEKTOMHOTO CILIaBa.
30. [IepurexkTonHOE MpEBpALIEHNE B CIIJIaBaX, €F0 OCHOBHOM MEXaHMU3M.
31. IIporneccrl BeACTCHUS W30BITOYHOHN (a3bl U3 TIEPECHIIIEHHOTO TBEPOTO PACTBOPA MPH OXJIAKIACHUH.
32. CtpyKTypHBIe U3MeHeHUs npu AU} Ppy3nOHHOM H3MEHEHHH COCTaBa CIljIaBa.
33. OcHOBHBIE KOMIIOHEHTHI H (ha3bl B CIUTaBaX CUCTEMBI «JKene30-yriaepory», ux o0Ias XapaKTepUCTHKA.
34. BbINOJIHWUTH aHAJIU3 TMPOLECCOB CTPYKTYpooOpa3oBaHUS B CIIaBe CUCTEMbI '“Keje30-yriiepox',
cogepxamem X % yriepona, B yCIOBHAX €ro MEMICHHOTO OXJIAXKICHUS W3 JKUAKOTO COCTOSHHS JI0
KOMHATHOM TeMIepaTypbl; U300pa3uTh cXeMy KOHEUHON CTPYKTYpHI CIUIaBa; ONMPEAEIUTh THII CIUIaBa U
KI1acCU(UIIMPOBATH €T0 10 CONEPKAHHIO YTIIEPOAa M XapaKTepy CTPYKTYpBI; KOHIEHTpAIHs X pa3IudHa
B pa3HbIx Ounetax u cocraBusieT: 37.1 — X=0,02 %C; 37.2 — X=0,05 % C; 37.3 — X=0,13 % C; 37.4 -
X=0,16 % C; 37.5 - X=0,3 % C; 37.6 - X=0,4 % C; 37.7 - X=0,6 % C; 37.8 - X=0,7 % C; 37.9 - X=0,8
% C;37.10 - X=1,1 % C
35. BBIMONMHUTE aHAIM3 TPOIECCOB CTPYKTYpPOOOpa3oBaHUS B CIUIABE CHCTEMBI 'Kene3o-yriepon',
cogepxamemM X % yriaepona, B YCIOBUSIX €0 YCKOPEHHOTO OXJAaXKICHUS U3 KHUJIKOTO COCTOSHHUS /10
KOMHATHOM TEMIIepaTypbl; H300pa3uTh CXeMy KOHEUHOW CTPYKTYpHI CIUIaBa; ONMPEACIUTH THII CIUIaBa U
KJ1acCU(UIUPOBATh €ro MO COAEPKAHHIO YIIIEPOAa M XapaKTepy CTPYKTYphl; KOHLEHTpalus X pa3iIudHa
B pa3HbIX OmieTax u cocraiset: 38.1 — X=2,2 % C; X=3,0 % C; X=3,5 % C; 4,0 % C.
36. BbINOIHMTH aHAIM3 MPOLIECCOB CTPYKTYpooOpa3oBaHUS B CIIaBe CUCTEMbI 'Keje30-yriepox",
conepxameM X % C, B YCIOBUSAX €ro MEUIEHHOTO OXJIAXKICHHS U3 )KHUIKOTO COCTOSIHHS 0 KOMHATHOMN
TEMIIepaTypbl, M300pa3uTh CXeMy KOHEYHON CTPYKTYypbl CIUIaBa; ONPEAETIUTb THUI CIUIaBa U
KJ1acCU(UIIUPOBATh €ro MO COAEPXKAHHIO YIIIEpOoAa M XapaKTepy CTPYKTYphI; KOHIEHTpaus X pa3IudHa
B pa3HbIX Omierax u cocrapiset: 39.1 - X=2,5% C; 39.2 - 3,5 % C.
37. BBIIOMHUTH  aHaJIM3  NPOIECCOB  CTPYKTYpPOOOpa3oOBaHHsI B IBTEKTHMUYECKOM  CEpPOM
MOJUGUIMPOBAHHOM (BBICOKOIIPOYHOM) UYTYHE B YCJIOBHUSX €0 MEAJICHHOTO OXJIAXICHHs U3 JKUAKOIO
COCTOSIHUS 10 KOMHATHOM TemnepaTypbl. 1300pa3uTh cxeMy KOHEUHOH CTPYKTYpHI CIIaBa.
38. OxapakTepu30BaTh YCJIOBUS IOJYYEHMs CTPYKTypbl KOBKOIO 4YyryHa, (pa3oBble MNpeBpalleHus,
KOTOPBIE UMEIOT MECTO MPH OTXKUTE Ha KOBKUN UyTYH.
39. BausHre MoIuGUIMPOBAaHUS HA MPOLIECC IBTEKTUYECKOTO IIPEBPALECHNUS B CEPOM UyT'yHE.
40. BrIcOKOIIPOYHbIE YYT'YHBI, X CTPYKTYpa, CBOICTBA, MApKUPOBKA, 00JIACTH UCTIOIH30BAHUSI.
41. OObYHBIE Cephle YYTYHBI (C IJIACTUHYATBIM TpadUTOM), MX CTPYKTypa, CBOMCTBA, MapKHPOBKA,
00JaCTH UCTIOJIb30BAHUS.
42. KoBKue 4yTyHBI, UX CTPYKTypa, CBOMCTBA, MApKUPOBKA, 00JIACTH UCIIOJIb30BAHUSI.
43. Knaccuduxanus cepbix 4yTryHOB 10 (popMe rpadUTHBIX BKIIOUYEHUH U THITY METANTHYECKON OCHOBBI.
44. OxapakTepHu30BaTh BIUSHUE YCIOBUN OXJIAXIEHUS Ha TUIl METAJUINYECKOH OCHOBBI CEPhIX UyTI'yHOB.
45. YcnoBus MOJMY4YEHHsI CTPYKTYPBl CEporo 4yyryHa: a) ¢ (eppUTHOM METaJTIMYECKOW OCHOBOM; 0) ¢
(heppuTO-TICPIIUTHON METAJUTHYECKOW OCHOBOI; B) C IEPIUTHON METAIUNTMYECKOW OCHOBOM.
46. Biiusinue yrieposia Ha CTPYKTYpY M CBOIMCTBa CTaleil.
47. Knaccudukamnus 1 MapKUPOBKa yTIEPOIUCTHIX CTaleh
48. BrnusiHME MOCTOSIHHBIX NMpUMeEced — a) MapraHua u KpemHus, 0) cepsl u ¢ocdopa, B) KUCIOpOAa,
a30Ta ¥ BOJOPOJA — Ha CTPYKTYPY U CBOMCTBA CTAJIEN U UyTyHOB.
49. Biinsinue TemnepaTypbl HarpeBa Ha KUHETHKY POCTa 3€pHA ayCTEHHUTA MPU HarpeBe CTaJeH.
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50. ®a30Bble NpeBpalleHus IPU HaArpeBaHUM CTaJIel PU TepMUUYECKON 00paboTKe.

51. OOwias xapakTepucTuKa OETHUTHOTO MPEBPAIICHUS B CTAJISIX.

52. MapreHcuTHOE npeBpaleHue B cTainu. CTpyKTypa U CBOMCTBAa MapTeHCHUTA.

53. TlepiuTHOE TIpeBpalIeHHE ayCTEHUTA MPH OXJIAXKICHUH CTAIW. BIHsHHE CTETIEHN NEepeoXJIaxIeHUs
ayCTEHHMTA Ha CTPOCHHUE MEpIINTa.

54. O6m1as XxapaKTepUCTHKA MPOIECCOB, MPOUCXOA[IINUX TIPH OTITYCKE 3aKaJICHHOMN CTaJIH.

55. HacnenctBeHHoe M JeMCTBUTENBHOE 3€pHO ayCcTeHMTa TNpu HarpeBe. HacnencTBeHHO-
KPYITHO3EPHUCTHIE U HACIIEICTBEHHO-MEITKO3EPHUCTHIE CTAJIH.

56. [laTb onpeneneHue JerupoBaHHbIX ctanei. Knaccudukanus gerupoBaHHbIX cTanel o Ha3HAUEHHIO.
57. IlepeyncnuTh OCHOBHBIE KITACCHI HEMETAUNIMIECKUX MAaTEPUATIOB.

58. TepMorIacTUYHbIE IIACTMACCHI, X 00LIast XapaKTePUCTHKA.

59. TepMopeaKTHBHBIE IJIACTMACCHI, HX 00IIas XapaKTePUCTUKA.

60. Kakue marepuasnbl Ha3bIBAalOT KOMIO3MLIMOHHBIMU? JlaTh ompeaeneHHe MAaTpHLbl U apMHUPYIOIIEro
KOMIIOHEHTA.

61. [TopomrkoBsle MaTepuabl, UX 00LIas XapaKTePUCTHKA U KJIaccu(UKalus.

HpHMep 3K3aMCHAIIlMUOHHOI'O ouera

I'OYBIIO «/loHenKkuili HANMOHAJIbLHBIN TEXHUYECKHIl YHUBEPCUTET»

VYpoBeHb BbIcHIero NpoheccuoHaabHOr0 00pa3oBaHus:  Oaxkaiagpuam

(bakanaspuam, cneyuanumem, ma2ucmpamypa,)
HanpaBneHHe MOATOTOBKU (CHGHI/IaHBHOCTB)I 22.03.01 — Mamepuanogedenue u mexHoio2UU MAMePUAIOs

(100, nazeanue)
HpO(l)I/IJ'II) (MaFI/ICTepCKaﬂ Imporpamma, cneunanmaunﬂ): «Hpumadnoe Mamepuaﬂoeedeﬂue»

(naszeanue)

CemecTp: 5

YueOHas aucuuIinHa:  Mamepuanosedenue

BIJIET Ne

1. BrImogHHUTE aHANK3 OPOLIECCOB CTPYKTYypooOpa3oBanus B ciuiaBe cucteMsl «Fe-Cy, comepxkamem 0,3% C,

B YCIIOBUSAX €TI0 MEIJICHHOTO OXJKIECHHUs U3 )KUIAKOT0 coctosHus 1o 20 °C. M3006pa3uTh cxeMy KOHEYHON

CTPYKTYPHI CIJIaBa, BHIIIOJHUTH ero (a30BbIi U CTPYKTYPHBII aHau3 (Ka4eCTBEHHBIH U KOJMYECTBEHHBIH).

OmnpenenuTs TUN CIUIaBA M KJIACCU(HUIMPOBATH €0 IO COACPKAHUIO YIVIEPOIA U XapaKTePy CTPYKTYPHI.

2. OxapakTepu30BaTh BIUSHIE YCIOBUI OXJIQXKISHHS Ha THII METAJUIMYECKOH OCHOBBI CEPBIX YyTYHOB.

3 Iporrecc kpucTamu3any TBEPIbIX PACTBOPOB B CIIIaBaX.

4. lpouecc pexpucTauM3alyy B 1ehOpMUPOBaHHBIX MeTaIaX IpH Harpese. BiusHue napamerpoB aedopManuu

1 MMOCJICAYIOMICTO HAarpeBa Ha pa3Mep 3€pHA B CTPYKTYPC METAJLJIA ITOCJIC PCKPUCTATIIN3ALIUN

YTBepkaeHo Ha 3aceaHnu Kadeapbl «DPu3nYecKoe MaTeprUaIOBEICHUE»
(HanMeHoBaHUE Kadeapbl MOJHOCTHIO)
[Tporokomn No oT 20 T.
3aB. kadeapoi Eropos H.T.
(moxnuck) (®.1.0.)
DK3aMeHaTop T'op6arenko B.I1.
(moxnuce) (®.1.0.)

4.3. Kputepuu oueHUBaHUSA

OueHka 3HaHWH, YMEHHUI U HaBBIKOB CTYJCHTA IPOU3BOAUTCA ITyTEM CyMMHPOBaHUs OaiioB (110
100-6anbHOi1 mIKae), MOJyYSHHBIX B X0/I€ TEKYIIET0 KOHTPOJIS M MTPOMEKYTOUHOM aTTeCTaIHH.

Texkymmii KOHTPOJb 3HAaHWH CTY/ACHTOB NPOM3BOAUTCA IO pe3yJbTaTaM BBITOJHEHUS
71a00paTOPHBIX U MPAKTUUYECKUX paboT. Tekymuit KOHTPOIIb, IO pe3yJIbTaTaM KOTOPOTO CTYICHT MOXKET
noxyduTh 70 30 6aIoB, BKIIOYAET CIIETYIONINE eTO BUJIBL:



13

a) TeKyIIUH OMpoc Ha JJAOOPATOPHBIX 3aHATHUSAX, B TOM YHCIE MPH 3alUTE BBHIIOIHEHHOW paboThI;
MaKCHMAaJIbHOE KOJIMYECTBO OAJIJIOB 3a Bce JlabopaTopHbIe padoThl coctapisieT 20 0amwioB, 3a KaKAyHO
nabopaTopHyto paboTy — MakCUMyM 2 Oaia;

0) Texymuii Oompoc Ha MPAaKTUYECKUX 3aHATHSAX, B TOM YHCJIE TPH 3aIIUTE BBIMOJHEHHOH paloOTHI,
MaKCHUMaJIbHOE KOJIMYECTBO OaJuIOB 3a Bce NpakTuueckue paboTsl cocTtasiseT 10 6amioB, 3a Kaxayro
MPAKTUIECKYI0 pPabOTy HAUHUCISIETCS MAKCHMYM 2 Oaia.

IIpoMeskyTOoUHasi aTTecTalUs 110 PEe3yJIbTaTaM OCBOEHUS JUCLUIUIMHBI B CEMECTPE NMPOBOAUTCS
B (hopme cemecTpoBOTO 3K3aMeHa B cOOTBETCTBHH ¢ «llomokeHnem 00 opraHuzanuu yaeOHOro mporecca
B JloHenKOM HalMOHAJBPHOM TEXHUYECKOM YHHUBEpPCUTETe», yTBepxkaeHHoM mnpukazom JoHHTY ot
02.05.2018r. Ne 337-14. [IpomexxyTouHasi aTTecTalus O JUCHUIUIMHE OCYIIECTBISETCS O pe3yIbTaTaM
C/1ayM MMCbMEHHOT0 9K3aMEeHa, UCXO0/1s U3 MaKCUMAaJIbHOIO KOJIn4ecTBa 0anioB, cooTBeTcTByomEero 70.

I[Ipu »3TOM 1O 5-0anbHOM IIKajge OLIEHWBAIOTCS OTBETHI HA KAXIbIH M3 BOIPOCOB
9K3aMEHAIIMOHHOT0 OMiieTa ¢ MOCIeyIOIUM ONpeieIeHUEM cpeiHeapu(MeTUIeCKON OLIEHKH OTBETa Ha
Borpockl Owmiera. [lomydeHHast cpemHssi OLEHKAa yMHOXaeTcsi Ha kodhduiment 14, sBistommiics
pe3yJabTaToOM JEJIEHUs] MaKCHUMalbHOro kojuuyectBa O0aymioB (70) mo 100-6anmpHOM IIKajge Ha BBICUIYIO
OIICHKY TI0 5-OanbHo# 1mikaie (5).

[TomyueHHBI pe3ynbTaT UTOTOBOIO KOHTPOJISI CYMMHUPYETCS € pe3yibTaTaMH TEKYIIEro KOHTPOJISA
3HAHUH C MOJIy4YeHUEM UTOTOBOM oleHKH B Oayutax no 100-6anpHoil mikane. Ha ocHOBaHMM NOJTy4Y€HHOTO
pesyibpTaTta oOmpesensercs oueHka no rocyaapcrBeHHoi mkaige u ECTS. IlepeBon ouenku u3z 100-
OayubHOM MKamel B TocyaapcTBeHHYr0 W ECTS ocymiecTBisieTcss B COOTBETCTBHH CO  INKAJIOM,
npuBeeHHoO B «llonokeHuun o0 opraHu3anuu ydeOHOro mporecca B JIOHEKOM HalHMOHAJIBLHOM
TEXHUYECKOM YHUBEPCUTETE», yTBEpKAEHHOM Ipuka3zoM JoHHTY Ne337-14 ot 02.05.2018r.

Kpurepun olieHKH OTBETOB Ha KaXKJbIi M3 BOIIPOCOB IK3aMEHAIIMOHHOIO OniieTa NpUBEAECHbI HIKE.

Onenka B 5 6ayijIoB BBICTABISIETCS B CiIydae MOJHOIO U 0O0CHOBAaHHOI'O OTBETAa Ha BOIPOC Ouiera ¢
JOCTaTOYHO JETalbHbIM aHAJU30M COOTBETCTBYIOLIETO BHAA MaTepHaja W/WIM TEXHOJIOTUU €ro
MOJTyYSHHS WA 00pabOTKH, a TAaKXKe OCOOCHHOCTEH €ro MCTIOIh30BaHUSI.

Onenka B 4 Oaiia BBICTAaBISETCS B CIy4ae JIOCTATOYHO IMOJHOIO MU OOOCHOBAHHOI'O OTBETa HA
BOMpPOC OmyIeTa ¢ OTIACTbHBIMU HEJAOCTATKAMU B aHAJIN3€ 0OCOOEHHOCTEH CTPOCHUS U CBOMCTB MaTephalia
W/WJM TEXHOJIOTUH €T0 MOTyYeHHs U 00pabOTKH.

Ounenka B 3 Oamia BBICTaBISIETCS B CiIyyae BEPHOIO ONPEIEICHHUS OCHOBHBIX CBOICTB,
0COOEHHOCTEH CTPOEHHUS U MOJIyUYeHUs UK 00pabOTKH MaTepuala U U3J1eIuid U3 Hero, Ho 0e3 JIeTaabHOro
000CHOBaHHUS OTBETA.

Onenka B 2 Oaiia BBICTAaBIsETCS B ciaydae IpyObIX OIIMOOK B XapaKTEPUCTUKE 3aJaHHOW I'PYMIIbI
MaTepHaJIOB.

[Tpy noaHOM OTCYTCTBMM OTBETA Ha COOTBETCTBYIOLIUI BOIPOC 3a HEro BbICTaBisieTcs 0 GasioB.

[onmyuennas onenka no 100-0annpHOM IMIKaie ONMpeaeNseT OLEHKY 10 TOCYapCTBEHHOM 1IKaie U
mkane ECTS:

Cymma GamioB Orenka Ornenka
no 100-6anpHOM 1mIKaje no mkaine ECTS 10 I'OCYIapCTBEHHOM LIKaJIe
90-100 A OTimaHO
80-89 B Xoporio
75-79 C
70-74 D y
60-69 E JIOBJIETBOPUTEIILHO
35-59 F He
0-34 = Y I0BJIETBOPUTEIILHO

* — ¢ 00s13aTeIbHBIM IMOBTOPHBIM M3YYCHUCM JUCHUITIINHBI.
4.4. TIpuMep TeKylIero onpoca Ha JadopaTOPHBIX U MPAKTHYECKHX 3aHATHIAX
Jlaboparopras padota Ne 1 «MakpoCTpyKTypHBIH aHATH3Y.

1. YkaxkuTe Ha3HaUYEHUE MAaKPOCTPYKTYPHOIO aHAJIN3A;
2. Ha3oBuUTE TUIIBI U3JIOMOB U OXapaKTEpU3yHTE UX.
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3. Onuumre 0cOOEHHOCTH CTPOEHUS CTAJIbHOTO CIIUTKA.

4. [lepeuncnure BO3MOXKHBIE IE(PEKTHI CIIUTKOB.

5. Uro Ha3bIBAIOT JIMKBALIMEH U KaKHe €€ BU/bI BBl 3HaeTe?

6. PacckaxuTe 0 METOMKE BBISIBJICHUS pactpeeneHus pocdopa u cepsl B CTAIH.

[TpakTrudeckas pabota Ne 5: « AHaiIHM3 TUarpaMMbl COCTOSIHHS CIUTaBOB CHCTEMBI «JKeneso-

YTIEPOIY.

1. Ha3oBuTe u oxapakTepu3yiTe OCHOBHBIE KOMIIOHEHTHI CUCTEMBI «XKene3o-yriepony;

2. Kakue THIbI TBEpABIX paCTBOPOB IPUCYTCTBYIOT B CIUIaBaX CUCTEMBI «oKene3zo-yriepoa»?

3. Kakue criaBbl CHCTEMBI HA3bIBAIOT CTANISIMU?

4. Kakue cruiaBbl CHCTEMBI Ha3bIBAIOT YyT'yHAMHU?

5. B uem 3akimovaercst MpUHIUIHAIBLHOE OTIMYUE TMPOIECCOB (ha30BBIX MPEBPALMICHUN, IPOUCXOAIINX
B cTaysx ¢ 0,05 % yrnepona u 0,15 % yrnepona?

6. B gem 3akimovaeTcsi MpUHIUIHAIBLHOE OTIMYUE TPOIECCOB (ha30BBIX MPEBPALMICHUHN, IPOUCXOAIINX
B ctaysx ¢ 0,8 % yrnepona u 1,2 % yriepona?

7. B gem 3akimovaeTcsi MpUHIUIHAIBLHOE OTIMYUE TPOIECCOB (ha30BBIX MPEBPALMICHUHN, TIPOUCXOAIINX
B OenbIX yyryHax c 2,5 % yrnepoaa u 4,3 % yrinepona?

4.5. KypcoBoe npoekTupoBaHue

KypcoBoe npoekTupoBaHue 1Mo JUCHUIUIMHE Y4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

5 PEKOMEHAYEMAS JIMTEPATYPA
5.1 OcHoBHas JquTEparTypa:

1. F'opbarenko B.I1. MarepuanoBenenne: Y4eOHUK IS TEXHOJIOTHUESCKHX M MEXaHUIECKIX
CIICIMAILHOCTEH BBICIIMX yueOHbBIX 3aBeaeHui [Dnextponnsiii pecypce] / B.IL. T'opbarenko, T.B.
HoBocenoga. - HeBuanombicck: Dmp/lupexr, 2018. — 9 M6. - 1 ¢aiin. — ABrorpad. — Cucrem.
tpeboBanus: ZIP-apxusarop.- http://ed.donntu.org/books/18/cd8367.zip

5.2 JlonoiHnuTeIbHAS JIUTEPaTypa:

2. 'opbarenko B.I1. Meramioseaenue: yueonoe mocooue [dnexrponnsiii pecypc] / B.I1. 'opbaTenko. —
Honenk: JJIOHHTY, 2016. — 180 c. . (nocTtyn yepe3 TUYHBII KaOWHET CTYJCHTA).

3. T'opbarenko B.I1. IiBeTHbIe MeTa/uibl U ciuiaBbl / YueObuuk s BY3oB [Dnekrponnsiii pecype] /
B.II. T'op6atenko, B.B. I'opbarenko. — 'BY3 «loaHTY». — (14 M6). - Houenk: 'BY3 «loHHTY»,
2012.- 1 ¢aiin. - Cuctem. TpeboBanus: ZIP-apxusatop. - http://ed.donntu.org/books/cd1058.zip.

6 YYHEBHO-METOAUYECKOE OBECIIHEYEHUE JUCHUIIJINHBI
YyeOHo-MeTOAMYecKUE U31aHusA, pa3padoTannbie B JJonHTY:

4. Meroauueckue yka3aHus K J1a00paTOpHBIM paboTaM 1Mo AWCHUILTUHE «MaTrepuanoBeIeHue: s
oOyvaronuxcsi 1o HampasieHuto moarotoBku 22.03.01 «MarepuanoBeneHne ¢ TEXHOJIOTHHU
MatepuanoB». I[Ipodumun mnoarorosku: «llpuknagHoe MaTepuanoBeneHuey, «MeTaioBeeHHE W
tepmudeckas oopadotka metamwio» / TOYBIIO «/IOHHTVY», kad. dusudyeckoro marepuaioBe/IeHNUS;
coct.: B. I. Topbarenko. — Jonenk: JJOHHTY, 2021. — Cuctemnsie TpeboBanus: Acrobat Reader. —
3ary. ¢ TUTYI. 9KpaHa (JOCTYII Yepe3 JIMUHbIN KaOWHET CTY/ICHTA).

5. MGTOI[I/I‘-IGCKI/IG yKaSaHI/IH K HpaKTI/I‘-IeCKI/IM 3aHATUAM 110 JUCIHUIIIINHE «MaTepI/IaJIOBeI[eHI/IG»I JJIA
oOyvatonuxcsi 1o HampamieHuto moarotoBku 22.03.01 «MarepuanoBeneHne ¢ TEXHOJIOTHUHU
MatepuanoB». I[Ipodumun mnoarorosku: «llpuknagHoe MaTepuanoBeneHuey, «MeTauiOBeeHHE W


http://ed.donntu.org/books/18/cd8367.zip
http://ed.donntu.org/books/cd1058.zip
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TepMuueckas o0padorka MetayioBy» / [OYBIIO «/JIOHHTY», kad. ¢puznueckoro marepuaioBeeHuUs;
coct.: B. II. Topbarenko. — Jlonenk: JJOHHTY, 2021. — Cucremnsie TpeboBanus: Acrobat Reader. —
3ari1. ¢ TUTYJL. 3KpaHa (JOCTYIl Yepe3 JIMUHbIH KaOMHET CTYAEHTA).

6. Meroanyeckne yKazaHWs K CaMOCTOSITEIbHOH paboTe CTYIEHTOB 1O  JMCHUIUIAHE
«MarepuanoBeaeHue»: Ui o0ydarolmuxcs no HamnpasieHuto nmoarotosku 22.03.01 «MarepuanoBeaenue
W TexHoiormu MmarepuaioB». [lpodpmmm  momroroBkm:  «lIpukimagHOe — MarepHaIoOBEACHUEY,
«MetannoBenenue U repmuyeckas oopadotka meramio» / TOYBIIO «/IOHHTVY», kad. ¢pusnueckoro
Matepuanosenenus; coct.: B. II. ['opbarenko. — Joneux: JJOHHTY, 2021. — CucremHble TpeOOBaHUS:
Acrobat Reader. — 3aru. ¢ TuTyI1. 9KpaHa (JOCTYI Yepe3 TMYHbIA KaOHHET CTyICHTA).

7. Metoanueckue yKa3aHHMS K BBINOJHEHUIO WHAWBHIYAJIHHOTO 3aJaHHA 10 JHCHUTUIMHE
«MarepuanoBeaeHuey: Ui o0ydarolmuxcs no HanpasieHuio nmoarotosku 22.03.01 «MarepuanoBeaenue
W TexHoiormu MmarepuaioB». [lpodpmmm  momroroBkm:  «lIpukimagHOe — MarepHaIoOBEICHUEY,
«MetanmnoBenenue U repmuyeckas oopadotka meramio» / TOYBIIO «/IOHHTVY», kad. ¢pusnueckoro
Matepuanosenenus; coct.: B. II. ['opbarenko. — Joneux: JJOHHTY, 2021. — CucremHble TpeOOBaHUSA:
Acrobat Reader. — 3aru. ¢ TuTyI1. 9KpaHa (JOCTYI Yepe3 THYHbIA KaOHHET CTyICHTA).

JIEKTPOHHO-UH(OPMALIMIOHHBbIE pecypChl

OBC JOHHTY - http://donntu.ru/library
OBC IPR SMART - http://www.iprbookshop.ru

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

7.1 JleKuMOHHBIE 3AaHATHA:

- B HIpeaMeTHoOW ayauTopuu Kadenpsl «Pusznyeckoe MmaTepuanoBeneHue» (KOMH. 5.362)
COTJIaCHO paclUCcaHuio. AyJIUTOpHsl JOJKHA COOTBETCTBOBATH CTAHJIAPTHBIM TpPEOOBAHUSM,
NpeIbsABISIEMbIM K JIEKLHOHHBIM ayauTopusM. K ocCHalleHHIo JEeKUHOHHBIX ayAUTOpUN
JOTIOJTHUTENbHbIE TPEOOBAHUS HE MPEIBABISIOTCS.

2. HpaKTuquKne 3aHATUA:

- IPOBOJATCS B ayJUTOpUsAX U jnabopaTtopusix kadenpsl «Puznueckoe MaTepruagoBeACHUE»
COMIACHO pACNMCaHUIO; ayJUTOpHs JOJDKHA COOTBETCTBOBAaTh CTAaHAAPTHBIM TpPEOOBaHUSM,
IpCaAbABIACMbIM K JICKITMOHHBIM aYI[I/ITOPI/ISIM; K OCHAIILICHUIO JaHHBIX aYI[I/ITOPI/Iﬁ
JIOTIOJIHUTENbHBIC TPEOOBAaHUS HE IPEIbSIBISIOTCS.

3. JIabopaTopHble padoThI:

- TPOBOIATCA B JabopaTopuu MeTauioBeAcHUs (KOMH. 5.364, 24 TOCaJ0YHBIX MECTa)
OCHAIlleHHasi MeTayIorpauuecKUMU  MHUKPOCKONAaMH, JIE€MOHCTPALMOHHBIM KOMIBIOTEPHBIM
KOMILJIEKCOM, BKJIIOYAIOUIUM MHUKPOCKON M KOMIBIOTEp, YCTAaHOBKOM JUIsi M3y4eHMs IMpoliecca
kpuctaummzanuu, Teepaomepamu TK-2M, THI-2M, KoMIuieKTamMH Makpo- U MHUKPOULTHQOB,
JEMOHCTPAIIMOHHBIMU CTEHAAMHU ¢ GoTOrpadusiMi MUKPOCTPYKTYP; KOJIIEKIIHSIMU MUKPOILTH(HOB

CocraBuTeb padoyeil mporpaMMbl: I'op6arenko B.II.
(moxmuce)
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