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Beeaenue

HacTosimiass mporpamMma Gasupyercs Ha CIEeAYIOIMX JIMCIHIUIMHAX: MEXAHNICCKUC
cBOMCTBA MeTamuoB, MaTepuanoseneHue. TeXHONOrHs KOHCTPYKIMOHHBIX MATCpHATIOB.
®usyKa METALIOB. Teopys W TEXHOJIOTHS TEPMUYECKOH U XAMUKO-TEPMIUYECKOH 00pabOTKH.

PentreHorpadus u 3IeKTPOHHAS MEKpOCKoIust. DU3HKa METaIoB

1. MeTa/lsim4ecKo€e COCTOSTHHE. Kpl/ICTa.]'lJII/I'-IeCKOC CTpOeHHE METAJLI0B

" Twmbl CBS3M B TBEPABIX TenaX. OCOOEHHOCTH METAIUIMYECKOro COCTOAHMA  BEIICCTBA.
KpucTaii4eckoe CTPOCHHE METaJlIoB. Kprcramiorpaguueckue HHIEKCH IUIOCKOCTEH 1
HAIIpaBJIEHUH B KyOUIecKoil M rekcaroHaIbHOH PEIeTKax. AHM30TPOIHS CBOKCTB KPUCTAIIOB.

2. ®a3pl 1 Gpa3oBble PABHOBECHS B METAJUIHYECKHX CIIaBaX

TBepible PacTBOPHI 3aMEIICHHA U BHEAPCHHS. YIOPANOYEHHBIC TBEPAbIC PACTBOPBL
IIpomeskyTtoursie ¢aspl IIpaBuno ¢as. JlmarpaMmbl COCTOAHUA JTBOWHBIX W TPOHHBIX CHCTEM.
AHanm3 qgarpamm COCTOSTHHSL.

3. e exThI KPHCTALIHIECKOT0 COCTOSTHHMSI

Toueunbie geekThl. Bakancuu i MexKy3ellbHbIe aTOMBL. J{HCIOKAIUH. Bekrop broprepca.
[LnotHOCTL awciokamuu. KpaeBas, BMHTOBas W CMELIaBHas IUCIOKALMH. CKoJbKeHUE |
mepenonzanue guciokanwm. Iloporn Ha JTHCTOKAIHSX. ITone HanmpsHKEHUH M OHEPTHS
JHECTOKAIIMK. YIIPYroe B3amMoeiicTBHE IMcIoKaruy. [IoHbIC W HacTHIHBIC AHCIOKAIMH.
Jlucnokamuonssle peakuun. JedexTsl ymakosku. PasMHOMEHHME JACIIOKAIAN, WMCTOYHMK
®panka-Pusa. B3anMoaelcTBIE IUCIOKAIHH U IIPUMECHBIX aTOMOB.

 Tpannusl 3eper u cyO3epen. ManoyrioBbie U BbICOKOYTIOBEIE IPAHHIIBL. 3epHOrpaHUYHBIE
JUCTOKALMK M CTYNEHbKA. Murpars TpaHdll H 3€PHOTPAHMYHOC IPOCKAIbL3BIBAHKC.
BzamMo ieiicTBIE IPaHHMI] 3¢PEH ¢ IPUMECHBIMU aTOMaMH.

4. Muddy3usa B MeTaIAX U CIUIABAX

Baxonsl quddysun. Camoanddysms. Mexanu3mbl aupys3un.

5. CTpoeHHe METAIJIMYECKHX PACIUIABOB H KPUCTA/UIN3AUMS CILIABOB

CTpyKTypa M CBOMCTBA XKHJIKMX METALIOB. ['OMOTE€HHOE M ICTCPOICHHOC 3apO/ICHHUC
KPUCTAIOB, KPHTHYECKMH pasMep 3apozpimia. CKOPOCTh pOCTa KPUCTAIHICCKIX 3apO/IbIIIEH.
3ogHasg oumcTka. OpPMEI pocTa KpHCTAWIoB. PacrnpejieneHue SIEMEHTOB 10  CEHCHHMIO
JEHIPUTHOTO KpHUCTallia.

DprekTHuecKas kpucTammsams. CTpoeHre BTEKTHISCKUX KOJOHUHU

BJustHre CKOPOCTH KPUCTAIUIM3AIMY Ha CTPOEHUE CIUIaBOB. MeTalIi1ecKue CTeKIA.

CTpoeH¥E METaIMYeCKOro CIUTKa. MOAu(QHIMPOEAHME CTPYKTYPBI JIHTBIX CIUIABOB.
3oHaJbHAsS U MECTHAS JTHKEAIIHSL.

HeMmeTaIidecKre BKIIOYEHMs M ra3bl B ciauTke. IloBeneHne HEMETAIMYCCKUX
BKJIOUEHHH TPH ropsdyedl W XOoJoJHOM Jedopmanuu Merajuia. BnusHue HeMETaTHICCKUX
BKJIFOUCHII HA MEXaHWUYECKHe U (PU3NIECKHUE CBOMCTBA CILIABOB

6. dazoBbIe PEBPANICHHs B TBEPAOM COCTOSIHIN. OCHOBBI TEPMUYECKOH 00paboTKH

KtaccuuKamys BEIOB TEPMHUECKON 00pabOoTKH.

[ OMOTE€HM3AIMOHHbIH OTKAr,  JlOpeKpHCTAIUIM3AMOHHbI M PeKPUCTAILIM3alHOHHBIN
OTKUTH OTIBIX. [10JUTrOHA3AIHS, TIEPBUYHAS U COOMpaTEeNEHasl, BTOPHIHAsS PEKPUCTAIIH3ALIHA.
MexaHU3M ¥ KMHETHKa 3THX IPOIeEccoB. lIpupoja KpUTAYECKOH nedopmaruy. Jlmarpammbl
peKpUCTaJUIN3AINH.

Texcrypa eopManyy, MEpPBUUHOMN, COOMpATEIbHON ¥ BTOPHUHOH PEKpUCTALIM3AIIY,
MEXaHU3M ee 00pa30BaHHUs.



_ ®asossie nepexosst 1 u I poxa. ITommmopdHbIe TPEBPaIICHHL. [TpuHIWI CTPYKTYPHOIO U
pa3MepHOTo co0TBeTCTBHs. CABUIOBOE K HOPMAIBHOE MPEBPAICHIA.

®da3oBble IIpeBpaIens npy Harpese. Poct sepra. CTPYKTypHAs HACTCACTBEHHOCT. Ponp
CKOPOCTH Harpesa.

MexaHu3M U KEHETHKA SBTEKTOMIHOro mpespamienid. CTpoeHue nepiura. JuarpamMMbl
M30TepMUUECKUX [peBpameHuil. TepMOKHHETHUSCKUE NUarpaMMBbl. ViopsaodeHre TBEPIOro
pacTBOpa.

Jaxagka Ge3 TOMEMOP(HOTro IpeBpalleHys. V3MeBeHHe CTPYKTYpbl M CBOHCTE IpH
3aKaJIKe.

3akajka HAa MAapTEHCUT. TepMOJMHAMHKA, MEXaHM3M M KAHCTHKA MapTEHCHTHOTO
mpespamenus. MUKPOCTPYKTypa M CyOCTPYKTypa MapTeHCHTA. Kputrdeckas CKOPOCTh
OXJIKIEHHS TIPHU 3aKaJIKe, IIPOKATMBACMOCTb.

BeitaurHOe IpeBpalicHue. MeXaHu3M M KAHETHKA OCHHHTHOTO NPEBPAIICHIS. Crpoenue
oetirura. M3oTepMudecKkas 3aKajika.

Crapenue. PacmaJ IepechIIEHHOIO TBEPAOro PACTBOPA. CrnuboganbHBIA  pacmal.
CTpYKTypHblE W3MEHCHHUS 1IPU CTapeHuu. KOTrepeHTHBIE U HEKOTCPCHTHBIC BBIACIICHHA. dopma
BRIIEICHMH. POTb BaKaHCHM, IHUCIOKAMOHHOW CTPYKTYphl M TDAaHMIl 3CpeH B Ipomeccax
BhIeNeHns. KuHeTHKka oOpa3oBaHms BBLICTECHMM IpPH CTApeHHMH. BimsHue Temueparypbl I
IPOIOJDKUTENIBHOCTH  CTapEHUs Ha MeXaHHueckme u (U3MUECKUEe CBOMCTBA CILIABOB.
[lepecrapuBanue, CTyIEHUYaToe cTapeHue. Bimsmue TemIiepaTypbl Harpesa IOJ 3aKalIKy H
CKOPOCTH 3aKaJIOYHOTO OXJIAXKICHUS Ha CTApEHHE.

Otrmyck. M3MeHeHHE MHKPOCTPYKTYpBl H (pasoBOIO cocTaBa IpH OTIyCKe cTajeH.
OGpaTtumast 1 HeoOpaTHMast OTITYCKHAS XPYIKOCT.

7. Tepmomexanudeckas od0padoTka

CTpyKTypHBIe M3MEHeHHs IpH ropsded nepopmaruy. JInHaMudeckas MOJIUTOHM3AINA U
JMHAMITIECKas PeKPUCTAILTM3AIMS. Bo3BpaT i pekpucTain3alus mocse ropstaeit nepopMaluy.
TepmomexaHudeckas 00paboTka.

8. Xumuko-repMudeckas o0padoTka

JleMEHTAPHBIE IPOIECCHI TP XHMHUKO-TEPMHIECKONH 00paboTKe: 00pazoBaHuE aKTUBHBIX
aToMoB 1 QYHIHPYIOMIET0 SIEMEHTa, afcopous, maddysust. Hacermarorue cpeipl.

3aBHCHMOCTh KOHIEHTpalud Mu(QQYHIMPYIOMEro JleMeHTa W IIyOWHBI clIosf OT
AKTHBHOCTH Ta30BOil ()asbl, TeMIepaTyphl M IPOIOIDKITENBHOCTH mponecca. CTpykKTypa
naddy3uonnbx crnoes. CBA3p CTpoeHHs IU(PDY3HOHHOTO CIOS C JFarpaMMOR COCTOSHHMS.
O6pazosanue i y3uOHEOTO cI0s IpH IU((y3ur HECKOIEKHX KOMIIOHEHTOB.

A30THpOBaHHE, [IEMCHTALUsA, HUTPOLEMEHTALMS, — ATUTHPOBAHME,  XPOMHPOBAHHC,
GopupoBanie, CyTbQEAMpOBaHMe, CHIANEpoBamue. l[lIpuHIMIBL  BEIOOpA  TEPMHUYECKOH
00pabOoTKH MOCIIe XHMHIKO-TEPMUUECKOH 00pabOTKH.

9. TexnoJiorusi TepMuIecKoii 006padoTKU

CoBpeMeHHOe 000pYIOBaHHE [UI1 TEPMHUECKOH M XHMUKO-TEPMIIECKOH 06paboTku
crajeif ¥ mBETHBIX cIaBoE. CIIOCOOBI JOCTIDKEHUS BBICOKAX CKOPOCTEH HarpeBa U OXJIaKIACHU
W3JIeNHI TIpH TePMUUECKO 00paboTke. BHyTpeHHue HaNPsHKeHUs U JepopMaius H3AeIui npu
Tepmuueckoil 00padoTke. Harpes npu TepMudecKoit 00paboTke H3ASTUH B 3allMTHBIX Cpeiax U
BaKyyMe.

10. Yopyras u niaacrudeckas gepopmanus. Paspyruenue

- TmarpamMMbl ~ neQOpMalMd MOHO- H  IOJUKpUCTALIOB.  CHCTEMBI  CKOJBKEHHS.
JlepopManmoHHOE YIPOYHEHME: BIMSHHE HA HETO TEMIEPATypel M CKOPOCTH negopMaliu.
Teopus mpenena TEKy4ECTH.

OM3NYeCKUi ¥ TEXHIICCKIH CMBICIT OCHOBHBIX MEXaHAYCCKUX XapAKTCPUCTHK METaJLIa.

YIpodHeHHe IpH 00Pa30BAHAH TBEPBIX PACTBOPOB M TPH BbIJIENEHAH H30BITOUHEIX (a3



(KOTEPEeHTHBIX ¥ HEKOTEPEHTHbIX). BrmsHue pasMepa 3cpHa Ha MEXaHHYECKHEe CBOMCTBA.
CBepXIUIACTHYHOCTD. BHYTpPEHHEE TEPHHUE.

XpyIKoe u Bsi3Koe paspyireHue. CXeMbl 3apOkICHIA TPEIHH. PacripocTpaHeHHe TPEIIKH
IIPY XPYIIKOM U BSI3KOM PaspyLICHHH. [Ipupo/a XJIaJHOJIOMKOCTH METAIIOB € OLIK-pemeTkou.
CTpoeHue U3JI0MOB.

KapompowrocTs.  Crammu  TonsydecTH. Penakcanms HanpsoxkeHud.  JlnmTenbHas

IPOYHOCTH. BIMsHEE COCTaBa U CTPYKTYPBI CIIJIaBOB HA KAPOIPOTHOCTE.

VeramocTHas MPOYHOCT. MeXaHu3M yCTalOCTH. @axTOpPBI, BIUAIOMIME HA YCTAJIOCTHYIO
IIPOYHOCTh. KOHTaKTHAsH yCTaIOCTb.

11. CoBpeMeHHbIE METOJbI MCCJAET0BAHHS M KOHTPOJIS CTPYKTYphI H CBOHCTB
MeTALI0B

MeTo/1bl H3ydeHns MAKPOCTPYKTYphl. CBeTOBasS MUKPOCKOIIHSL. MeToabI KONMHUECTBEHHOM
MeTauorpaduH. DJeKTpOHHAS MHKPOCKOIIHSL. PeHTreHOCTPYKTY PHBIH i
sieKTpoHOrpaddeckuil anamus. MHKPOPEHTICHOCICKTPANbHbIH aHAII3. JIoKambHBIA aHaIu3
cocTaBa 0 SIEKTPOHHBIM CITEKTPaM.

MeTtonpl U3MEPEHU MEXAHUICCKUX J51 (bI/ISI/I"IGCKI/IX CBOMCTB.

OCHOBHbIE IPHHIHIIEL I€()EKTOCKOMIH META/IOB. MarnuTHasl, yJIbTpasByKoBas 1 Jpyrie
METOJIBI IePEKTOCKOIIIH. ‘

MaremaTtuueckass 00pabOTKa SKCICPUMEHTAIBHBIX JTAaHHBIX. OcCHOBBI MaTEMaTHYECKOTO

[UIAHKPOBAHUS SKCIICPUMEHTA. T1maHb! IEpBOTO TOPAIKA.
" 12. IpombinuieHHBIe cIUIaBbl. OCHOBBI JIETHPOBAHMI, TepMHYeCKOil 00pabOTKH.

CBoiicTBa, 06,12CTH IPHMEHEHHS |

VIJlepoucTas — CTajlb.  KHIAIIHE», —«IIOIYCHOKOAHBIE» K «CIIOKOWHBIE»  CTAJIH.
Hu3KoIerHpOBaHHble CTAIH IOBBIIECHHOX IPOYHOCTH. KOHCTPYKIIMOHHbIE TOBEPXHOCTHO-
ynpoussemble cranmu. LltammoBele  craam UL ropdyeii W  XOJOJHOW  IITAMIIOBKH.
MHCTpyMeHTaNbHbIE CTAM JUIS PEXKYIIEro ¥ M3MEPUTEIbHOTO HHCTPYMCHTA. BricTpopexyLine
cranu. TBepaple crmasbl. JKapompounble crany. Hepxaperomue CTaim. OKaJIMHOCTOUKHUE CTaH.
Uyrysasl. MoaudHIEpoBaHUe 4yryHOB.

AJTFOMHHMN ¥ ero criasbl TuraH W ero cruasbl. Menp u ee cruiaBbl. Hukenb u ero
crmapbl. Maramii # ero ciuiassl. CIDIaBEl Ha OCHOBE TYTOIUIABKUX METawioB. LIMHK, CBUHEL,
0JIOBO U mX cIuTaBbl. CIUIaBEI HA OCHOBE 0JaropOIHBIX META.IJIOB.

CriraBbl ¢ 0COOBIMU (PU3MYECKIMH CBOWCTBAMH.
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Kpurepuu onenku 3HaH%Ii7[ NpEeTEeHIEHTOB HA [OCTYILIEHHE B ACIIHPAHTYPY

no nanpasiennio noarorosku 22.06.01 — Texnoioruu MmaTepualon
(05.16.01 — MeTamoseneHue 11/1 TepMUUeckas o6paboTKa METaIIIOB U CILIABOB)

OleHKa OTBETOB MPETEH/ICHTOB Ha IIOCTYIUIEHHE B aClMpaHTypy [0 TaHHOMY
HAIIPABJICHHUIO [POMU3BOJATCS I10 IATM OaUIbHOM MIKame U BBICTABIAETCS — COIJIACHO
KPUTEPHSIM, TIPHBE/ICHHBIM B TaOIIHIIE.

KpuTepuu OL[EHKH OTBETOB IPETEHICHTOB MPH TOCTYIIEHUH B 4CIIUPAHTYPY

Onerka Kpurepuu

OT1nuynaO 1. OTBeTHI Ha IOCTABICHHBIE BOPOCH B OMIIETE M3IaratoTes JOIHYHO,
TI0CIE10BATENLHO U HE TPEOYIOT JOTIOIBUTEIbHBIX OACHEHUH.

2. HCMOHCTPI/IPYIOTC}I FHY6OKI/I3 3HaHUA 110 CTagaapTu3alni %1
ynpaBneHHIo KadeCTBOM.

3. Jlenarorcss 000OCHOBaHHBIE BLIBOIBI.

4. OTBCT CaMOCTOHTCJIBHBIﬁ, Ipu OTBETE MCIIOJIB30BaHbI 3HAHMI,
puoOpPETEHHBIE paHEE.

5. C(bOpMI/IEOBaHBI HaBBIKH HCCIICJIOBATEIIbCKON AEITEIbHOCTH.

Xopouro L OTBCTI%I Ha IIOCTaBJIEHHBIC BOIPOCHl B OHIIETE U3JIararoTCs
CHCTEMATH3NPOBAHO 1 0CIE0BATE/ILHO.

2. JleMOHCTpUpYeTCs YMEHHE aHA TM3UPOBaTh MaTepuall, OJHaKO He BCE
BBIBOJIBI HOCAT aﬂEI‘yMeHTI/IpOBaHHHI\/’I 1 J0Ka3aTeJIbHBIA XapaKkTep.

3. MaTepI/Lj%UI M3JIaraeTcsl yBEPEHEO, B OCHOBHOM IIPABHIIBHO JIaHbI BCE
OIIpEIC/ICH S U TOHATHUSL.

4, Z[OHYH_[C!HI)I HeOOJIBIINE HETOUYHOCTH IIpHA BBIBOAAX U HUCIIOJb30BaAHUHA

TEPMHUHOB.
3 HpO}ICM HCTPUPOBAHBI HABBIKH HCCHeﬂOBaTQHBCKOﬁ JACATECIIBHOCTH.
Y nosierso I, Jlonmyckaiotcs HapylUleHHs B [OCHEJOBATEILHOCTH H3OKEH!S TPH
PHTEIBHO OTBeTe. 1

2. JIeMOHCTpPHPYIOTCS IOBEPXHOCTHBIE 3HAHUS JUCHHUILUIMH 110
CTaHIAPTU3AIUH U YIPABICHHUIO KAYCCTBOM.
3. IMeroTcs 3aTpyIHEHUA ¢ BBIBOJAMH.
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4. Onpenernenus U TOHSTHS TaHEI HE YETKO.

5. HaBBIKH HCCIIEIOBATEILCKOM IeATeIbHOCTH [IPEICTaBICHEI C1a60.
|



|
He 1. MaTefman W3jaraeTcs  HEMOC/edoBaTelIbHO, COMBYMBO, He |
yIOBJIETBOP IIpeCTABISET ONpPEIENCHHON CUCTEMEI 3HAHUM 1[I0 CTaHIapTU3AlHH U
HTEIIbHO YIIPaBIICHHUIO KAYECTBOM.

2. He maHbl OTBETHI Ha TOTIOTHUTE TbHbBIC BOIPOCH! KOMUCCHH,
3. JlomyIiueHsl rpyOble OIMOKU B OTIPEENEHUAX ¥ MOHATHSIX.
4, OTCYTCTBYIOT HABBIKH HCCIIEIOBATENBCKOM IS TEIbHOCTH.

Bonpock! K BCTYNHTEIbHOMY HCIIBITAHHIO

1. MeTtonasl u3y4eHUsI MHKpOCprKTypH CBETOBAasi MUKPOCKOIINA U 3JIEKTPOHHAST MUKPOCKOITHS.
MeToabl KOTHIECTBEHHOM MeTaﬂnorpaq)HH

2. CoBpeMEHHBIE METO/IBI HCCIIEIOBAHMUS ¥ KOHTPOJIS CTPYKTYpPhl METAJLIOB.

3. MertaumuecKkoe cocTosHIe. KpycTaiimyeckoe CTpOSHHE METAIIOB U CILUIABOB.

4. Toueunsie W nuHeHHBIe HeGEKTH KPHCTAUIMYECKOTO CTPOEHHS METAIOB. JIHCTOKAllUU.
BzaumozeiicTBre TUCIOKALMM.

5. I'panuusl 3eped U cyGsepeH. JIHCIOKalMOHHBIE CeTKH. ManoyrioBble U BBICOKOYIJIOBBIE
rpasuibl. POJIb IpaHHUIL 3€PeH.

6. Kpucrammisanys CIiaBo. MexaHu3M U KMHETHKA. Biugane CKOPOCTH KpUCTaIM3alMy Ha
CTPOEHHE CILJIABOB.

7 (‘mgbnqe METATTIMECKOrD onm[m ﬂmcraﬂnqsi B CINTKE. I\/Inmdmnmmnmme ) DVKTVDN

1 WO Ll EoUiiuL U CilklRa, Jidibadkia b Cllkihe Juv,u,u Juq“i)\u» 1kiw j

JIUTBIX CIIJIABOB. |
8. TBepIple pacTBOPbI 3aMeLIeH s, BHEApeHus. CBEPXCTPYKTYPBI.
9. MexaHu3M YIpOYHEHHUs CTajlel IpH IIACTUYECKOH AedopManuH.
10. 3aKOHOMEPHOCTH U IPHPOJA U3MEHEHUSI CBOUCTB IIPU HArpeBe XOJIOZHOIe(POPMUPOBAHHOM

CTaJIH.
11. Bosspar, MOJHUIOHHM3ALMS ‘][/I pekpucTayuMsanst. TekcTtypa — gebopMamuu U

PORPICTAINSAIA. ANISUTPOTnsg CDONTTD.

12.®aKTopsl, BIUSIOMUE HA YCTATOCTHYIO IPOYHOCTE.

13. Jlmarpammbl jgedopManMu  MOHO- H  HOJMKPUCTAIOB. CHucTeMbl  CKOJIBKEHHS.
JlebopMariuoHHOE YIIPOTHEHHUE.

14. Mexanu3m OOJIbIIMX IJIACTHICCKIX nedopmaryi.

15. MexaHWUYEeCKHE CBOMCTRA IIPU CTATHYECKUX UCIIBITAHUSX.

16. MexaHu4uecKie CBOMCTBA MPU JUHAMUYECKUX HUCTIBITAHUAX.

17. YcTamocTHbIE UCIIBITAHMS.

18. Xpynkoe u Bsskoe paspyureue. [Ipupona xnanaonovkocta OLIK-meTasios. Crtpoenue
H3IOMOB.

19. ®azoBele npeBpalieHns npy Harpese. CTpyKTypHas HAClIeICTBEHHOCTb.

20. 3axons! qudysun. Mexanuzmbl adby3uu.

21. MexaHu3M ¥ KHHETHKA S5BTEKTOUIHOrO IpeBpanieHus. CTpoeHue MepIIuTa.

22. MexaHu3M MapTEHCHTHOrO IPEBpAIleHHUs. YIPOUHECHHES M M3MEHEHME IUIACTHIHOCTH HpH
3akanke. KpuTruueckast CKOPOCTh OXJIaKIEHUs. 3aKaIMBACMOCTh H IPOKATUBACMOCTD.

23. MuKpOCTpyKTypa U CyOCTpyKTypa MapTeHcuTa. TepMOJMHAMUKA, MEXaHU3M M KHHCTHKA
MapTEHCUTHOTO IIPEBPAIICHUS.

24 BefHUTHOE IpeBpalleHHE. M30TepMudecKas 3aKajKa.

25. Biusaye yriaepoa i IpuMecei Ha CBOHCTBA CTaJIH.

26. Kimaccuguxanus craneif 1o CTpYKType, COCTaBy, Ha3HAYCHUIO

27. YrnepoaucTas crajib. Poib yriaeposa B (GOpMUPOBAHUH CTPYKTYPhI U CBOMCTB CTaJIH.

28. BrusiHre HeMETAUIMUECKUX BKIFOUCHU I Ha MEXaHHYECKHE CBOMCTBA CILIABOB.

29. UyryHbI 1 MX KJIACCH(UKAIUA. dprKTypa U CBOMCTBA CEPBIX UyI'YHOB.

30. DBTexTHUecKad KpucTamm3anysl, CTpOeHHE IBTEKTHIECKUX KOIOHUH.

31. [OMOreHH3aMOHHBIH, JOPEKPUCTALTH3ANOHHbI ¥ PEKPHCTAIIN3AIOHHBIN OTKHIH.

32. XMMHKO-TEpMHAYECKAST o6pa60TK:fr1 cray. I{eMeHTaIwms ctany. A30THPOBaHHE.
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3. 3axanka cranu ¢ HarpesoM TBY.



34. OTKUT ¥ HOpMaJIu3arusl.

35. Otmyck. Mi3MeHeHue CTpyKTYphl K @a30130ro cocraBa IpH OTITyCKe CTaleH

36. Crapenue. IIpupona yIpouHeHHs. BiusHue TeMIepaTypel 1 IPOIODKUTEIBHOCTH CTAPEHUS
Ha CBOMCTBA CILTABOB.

37. dasoBble MpeBpamierys Ipy Harpese. CTPYKTypHas HACHSACTECHHOCTD.

38. KapOu/bl i HUTPUJIBI B JISTHPOBAHHbIX CTalAX.

39. TepMoMexanuyeckas 00paboTKa

40. KapOus! 1 HUTPHIBI B IETHPOBAHHBIX CTAJIAX.

41. KoHCTPYKIIHOHHBIC CTAIH JITIA XFMHKO-TepMUIECKOH 00pAOOTKH.

42. CtpouTeNbHbIE CTAIH. APMaTYPHBIC CTAIIH.

43. ITpy>KHHHO-PECCOPHBIE CTATIH.

44. V aydimaemMble MAIIAHOCTPOUTEILHBIC CTATIH.

45.CTay IOBbIIIEHHON H3HOCOCTOMKOCTH AT IITAMIIOB XOJIOZIHOTO neGopMupOBAHUSL.

46. CTayd JUTS IITAMIIOB TOPSYEro Je(OpMEPOBAHHSL.

47. BeICTPOPEKYIIHE CTAIIH. |

48. KoppO3HMOHHOCTOMKHE CILIaBbI.

49. [Tom3ydecTh MeTasIoB. VICIBITaHUs Ha MONI3Y4eCTh. JKapompouHbI€e CIUIaBbL.

50. MeTobI Mccaeq0BaHus PU3MISCKUX CBOMCTB.

51. Menp 1 €€ CILIaBhL.

52. TBepaple CILIABEL M CBEPXTBEPBIE MATCPHAIIBL.

53. O6parumast 1 HeoOpaTHMast OTITYCKHASL XPYIKOCTE.

54. MaTtemarndeckas 00paboTKa SKCIEPUMEHTAILHBIX JIaHHbIX.

55. MexaHnU3Mbl H3HALIUBAEMS MaTCpHAaJIOB.

IIpumep dK3aMeHAIMOHHOIO ousera

MWHUCTEPCTBO OBpasoBaHns 1 Hayku Poccuiickon degepauuu
defepanbHoe rocyAapcTBeHHoe OlopkeTHOe obpa3oBaTenbHoe yYpexaeHue BolCLUEro
NpotheccroHanbHOro 06pasoBaHna
«MarHMTOropcKmit rocyAapcTBeHHbIN TexHu4eckumn yHmusepcuteT um. I'. . Hocosa»
(®rBOY BO «MITY»)

YTBEpPXKAAKO!

PykosoanTens OOTI

A.H. EmentowuH

«__» 2018 .

3k3ameHaUMOHHbI GuneT Ne 1
BCTYNUTENBHOrO NCMblTaHUA
HanpasneHue nogrotosku 22.06.01 — TexHonorn marepuaros
HanpasneHHocTb: MeTannoseaeHue 1 TepMuyeckan obpaboTka MeTasnnoB 1 CNNasoB

1. ABnNeHune nonsy4ecTn MeTannos. YXaponpo4Hble crnasbl.

2. CTanu ANs LUTamroB ropayero Aegoopmmposanus.

K.H. BoosuH



MMPOI'PAMMA
BCTYIIUTEIBHOTO UCTIBITAHMSA B CIIMPAHTYPY 110 CIEIIUCIUILIHHE

Hanpasiaenue 22.06.01 — TexHooruu MaTepuaioB

Hanpagsjennocrs MeTaJlIoBeeHHe U TepMHYECKas 00pad0TKa METALIOB H CIJIABOB

CocTaBuTenu:

Tpodeccop kadeapbl TEXHOIOTHH METAILTYPIHK H JUTelHbIe npouecchl, 1.T.H. Konuesa H.B.
Ipodeccop Kadepbl TEXHOIOTHE METAILTYPIUN M JIUTelHbIE Mpoueccsl, 1.T.H. [lerpoderko E.B.
IIpodeccop kadeapbl TEXHOIOTHH METALTYPIMU U JIUTEHHbIE MpoLecchl, A.T.H. CblukoB A.b.



