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MNMOSICHUTEJBbHAS 3JAITHCKA

ITporpamma «MatepuansoBe(eHHEe U TEXHOJIOTHs MaTepUaoBy IpelHa3HaYeHa
JUSI OATOTOBKH K BCTYIUTEIIBHBIM HCIILITAHUSIM a0UTYPUEHTOB, HMECIOLIUX CpPeJ[HEee
crienaisHoe 00pa3oBaHHC U IOCTYITAIOHIMX Ha COKPALUICHHBIA CPOK OO0ydeius o
crenuanbHOCTH 6-05-0715-07 Dxcruryaralus Ha3¢MHLIX TPAHCIIOPTHBIX H TEXHOJIO-
MMYECKUX MAILMH U KOMIUICKCOB.

Ilepedens creruaisHOCTCH CPEJIHCIO ClICIHMalbHOIO 00pa3oBaHUs, COOTBETCT-
BYIOLIMX CIELHAIbHOCTSIM 00pa3oBarciibHON 11polpaMMbl OakajgaBpyara WKW Herpe-
PLIBHOW 00pa3oBaTeNbHON [IPOrpaMMbl  BBICIHICTO 00pa3oBaHusi, sl IIOJydYeHHUS
BBICIIIEr0 00Pa30BaHUs B COKPAIICHHLIE CPOK, OIPE/ICIAIOTCs H0CTaHOBICHHEM Mu-
HucTepcTBa obpazosanus PecriyObmuku benapyes or 01.11.2022 No 412 «O mnomyye-
HUM BBICLIENO 00pazoBaliust B COKPALCHHBIH CPOKY.

Ieap BCTYNMHTEJNLHOr0 HeObITaHHS 110 JUcUUIUIMHe «MartepuasioBeieHHe H
TEeXHOJOIHSI MaTepPHAIOBY — KAaYeCTBCHHLIM 0TO0p aduTypuenTos st yueObt B yupe-
xkaenuu oOpasopanus «benopyccKuil 1oCyapCTBEHHbBIH YHUBEPCUTET TPAHCIIOPTay
[0 CIEIUAIBHOCTH «IKCIUTyaTalsl HA3eMHBIX TPALCIIOPTHBIX U TEXHOJIOTHYECKUX
MAaIIHH U KOMITTIEKCOBY.

3ajaun BCTYNNTENbHONO HCHBITATIHSL

— BBISIBJICHUC Y aOUTYPHCHTOR 3HANUH, YMCHUHA M NpodhecCHOHaIbHBIX KOMIIE-
TEHLHH B 00JIaCTH METAUIOB, CILIABOB, MOJHMEPHBIX MaTEpHAIOB, TEXHOJOIMHA HUX
HONYyUeHUs ¥ 00paboTKH, CBAPOUIIONO IIPOU3BO/ICTBA;

— 00BEKTHBHAS OLICHKA Ka4CCTBA I10/1'0TOBKH a0HTYPUEHTOB.

COAEPKAHUE YUYEBHOI'O MATEPHAJIA
Paznen 1. Merajuryprust 4epHubix MeTa/LIoOB

HomeHHast nedb, ce YCTpoHCTBO H padora. Vcexoumble martepuasbl  JUis
[POU3BOACTRA YYI'yHa (TOIUIMBO, pyaa, (JIOC), HOANOTOBKA MX K IiaBke. OCHOBHLIE
[IPOLECCHI, MPOTEKAIOINE B JOMeHHOH 1eud. Boccragonienne xesesa yriaepojaoM H
HayTJIepOKMBaHUE sKeJiesza B JIoMeHHOoH 1eu. [pojykrsl JOMCHHOIO 11IPOH3BOICTBA
¥ HX UCIIOJIB30BaHHUE.

CyIHOCTE Tporecca Iepeelia 4yryia B Cralb B YCIOBHSIX KOHBEPTEPHOIO
[IPOM3BOACTBA, HCXOJHLIC Marepuasibl. (OCHOBHbIE IIPOLIECCHI, IMPOTCKAIOILIHE B
KOHBEpTEpE.

[onydyenue craju B JQYroBBIX IEKTPOIICYAX, HPUHIMAN JACHCTBHS, HUCXOJHLIC
Matepuaibl. [Ipoeccsl, poreKalome B 2IeKrpolicyax.

PazjmBka cranu B craneniaBiiinibix nexax. OCHOBHBIC METOIBI PA3THBKH.

Pa3nes 2. OcHoBbl MeTaII0BE/ACTTHST
Tema 2.1. Kpucrasuinaeckoe crpoetine MeTaJJIOB H METO/IbLI OlPeleIeHHs]
HX CTPYKTYPbI H CBOHCTEB
Kpucramuueckoe crpocHie mMetainios. THIIBL KPHCTAUIHYECKHX PEIICTOK,
pealbHOE  CTPOCHHE  KPUCTALIOB  (Je(CKTBhl  KPHCTALIHUYCCKOIO  CTPOCHMS ).
Kpuctannmsanust Meraiion. O0pa3oBanue U poct KPHCTALIOB, BiiusHue cKopocTH



OXJaXKACHMsI Ha  pasMmep  kpucrayion.  Crpoenue  ciaurTka.  AJUIOTPOITHS
(mosmumopdusm) xkelieza. AyCTeHuT, PeppuT.

Mexannyeckre CBOHCTBA METAIIOB M MCTOJILI UX OTMPCAETEHUs: CTATUYeCKue
UCIBITAHUS Ha PacTsDKEHHE (Ipejiesl NPOUHOCTH, OTHOCHTENLHOC YUIMHEHHE H
Cy’KEHHE); OlpeneseHHe TBep,OCTH MeTaoB 110 bpuiesuno u Pokseiury. Ynapnas
BSI3KOCTb M METOJIbI €€ OIpe/iesieHusl. BinsiHue cojepkalius yrilepoua Ha yIapHyIo
BS3KOCTH CTaJIH.

Tema 2.2. OcHOBHBIC CBE/ICHHSI 0 MCTAUTHUYCCKHX CIJIaBax.
JAuarpaMmbl COCTOSIHUS IBOHIBLIX CHJIABOB
[loHsTHE «CIUIARY, CKOMIOHEUT cluiaBay, «paza». CTpyKkTypHbIC 00pa3oBaHusI

I[TpH KpHUCTAIW3allkH CILJIaBOB! MCXAHHYCCKHEe  CMCCH, TBCPILIE PACTBOPDLL,
XUMHYCCKHUEC COCHUMHCHMA! TIEPJIHT, (1)€ppl’l'l‘, HEMCHTHUT B CTAIAX 1 HYTIYHAX.

o}

Tema 2.3, JlnarpamMmma cocTosius KeJe30VINICPOAHCTRIX ClJIaBOB

Jlnarpamma  cocrosinigt  xese30-1eMcHTHT.  CTpyKTypHBIC — COCTABISIOUINE
KeJIe30yrIIePOAUCTLIX CTUTABOB: QEePPHT, IICMEHTHT, HCPJIHT, aYCTCHUT, JIEACOYPUT.

CTpykTypa MOIBTEKTOHIHLIX. ODBTEKTOMJHOH H  3a)BTCKTOMJIIBIX  CTasel;
JO3BTEKTUYECKHUX, IBTEKTHYCCKOIO H 3aIBTEKTHYCCKUX YYI'YHOB.

Brusiue cojiepikanust yriepo/ia Ha CrpyKkTypy M ¢BoHCTBa CTallel.

Tema 2.4, Tepmupueckast H XHMHRO-TepMHYecKkast 00padoTka

CymHoCTh  TepMHYeCKOi  o0paboTKH, cc¢  HazHadenue. YIIPOYHsIoWas U
pasympodHsIOmas TepMudeckast 00padorka craieil (3axaika, orxur). Hpesparenns,
npoTeKalolllie B CTanu IIpH Harpene (oOpaszosanue aycreHura), lieperpese H
IepekKore.

OCHOBHBIE BU/LI TEPMUUECKOI 00padoTky (OTIKUI, HOpMaU3alLus, 3aKajka,
OTITYCK). M3Menenne MexanH4eckux CBOHCTB.

Oxur crajly, ero CymHocth, uaznavenue. CTPyKTypa W H3MEHECHUE
MEXAHHYECKUX CBOUCTB OTOROKEHHOH CTaiM.

Hopmanuzanust cramu: cylHocth, HasHadcHue. Crpykrypa M Mexallnyeckue
CBOHCTBA HOPMAJIM30BAHIION CTAJH [10C/IC OXJIAK/CIMS Ha BO3/LyXeE.

Jakanka cTalyd: CyuuocTh, HazHadenue. Temneparypa Harpesa 1Py 3aKajke,
CKOPOCTDL OXJIKICHUSI, OXJIAK/1A101HE CPe/Ibl. 3aKajlka B BOJLY, 3aKajlka B MacJ1o.

OTnyck cranu: CywHOCTh, HA3HAUCIIHE, BHILL Biusiiine orrrycka Ha Crpykrypy
1 CBOMCTBA 3aKaJIeHHOH CTaJIH.

CyHIHOCTh W Ha3HAuyeHHe XUMMKO-TepMHUYecKOH o0paboTku meramwios. Ee
BUJIBL: LIEMEHTALIMSL, a30THPOBANNE, IUAHHPOBAHHC (IIHTPOLICMEHTALIUS ).

Tema 2.5. Yraepojucrbie crajiu
Cranmu, uX KnacCH(PHUKAILIHS 10 XHMIUCCKOMY COCTARY, HA3HAYCHHIO, KAYeCTBY,
CTENEHHU PACKHUCIICHMUS,
Bausinue yriepoga M NOCTOSHHBIX LPHMECCH 11a CTPYKTYPY H MEXaHUYECKHE
CBOMCTBA CTaU. YIJICPOHMCTLIC KOHCTPYKLIHONIHBIC CTalk OObLIKIIOBEHIIONO Ka4ecTBa
¥ KAYeCTBEHHbIE: COCTaB CBOHCTBA, MPHMEHEHHE, MAPKUPOBKA.



VTriaepoaucThie HHCTPYMEHTAIbIbIC CTalN: KilacCH(HKalMs, COCTas, CBOUCTBA,
MapKy, NpuMeHeHHe. J[0BTeKTOMIIbIEe, IBTCKTOU/IIbLIC, 3aIBTeKTOMAHbIe. O0nacTu
IIPUMEHEHUS].

Tema 2.6. Jleruposannubie craju

Knaccudukaiius nernpoBaHHbIX CTAICH 110 XUMHYECKOMY COCTaBy, CTPYKTYpE B
PaBHOBECHOM COCTOSIHMHM, KaueCTBY, HA3HAYEHHIO, KOJMUYECTBY JIETUPYIOLIUX
DJIEMEHTOB.

KOHCTpYKIIHOHHBIC JICTHPOBAHHBIC CTANH: HX COCTaB, CBOMCTBA, MapKHPOBKA,
npuMednenue. IlpenmyliecTBa  ACIHPOBANMBIX  CTallCll 110 CpaBHCHHIO ¢
YIIIEPOJIUCTBIMH.

KoppozuonHo-cTolKue crajiu: MAapKH, COCTaBbl, CBOMCTBA, TPUMEPDL,

[IPUMEHEHHME.

MucTpyMeHTadbHbIe  JITUPOBAHHLIC — CTAIM, UX  XUMHYECKHH  COCTaB,
MexaHUYeCcKue CBOMCTBA, MAPKHPOBKA U 00J1aCTh HIPHUMEHEHHSIL.

beicTpopexkyIlue crajim: MapKHpPOBKA, COCTaB, cBOHCTRA, 00.14CTh

[IPUMEHECHMSI, TepMuuccKas 00padborka.

Tema 2.7. Teepjble cii1aBbl, MUIICPAJIOKCPAMHUKA, CBEPXTBEPAbLIE
HHCTPYMEHTAJBIBIC MATEPUHAJIDI
Crnedennble  TBepiable  ciuiaBbl.  Muncpaiokepamuka.  Cepxrsepiable
UHCTPYMEHTANBHLIC MaTepuaibl (CTM).
Kiraccuduranmst crieueHHbIX TBCPBLIN ClEABOB: Bosib(ppamosble (BK), turano-
Bonbppamonsie (TK), rurano-ratrrano-soisdpanossie (11TK), 0e3Boib(pamoBsle.
VX coctas, cBoiicTBa, Mapki, 004acTh ITPHUMEHCHHSI.

Tema 2.8. Hyrynni

Knaccubukanmus dyryHos 110 COCTOSIIHIO  yIUieposa, (GopMme  BRIIOUYCHHE
rpaura, CTPYKTYpPC METaMUecKol OcHoBbL Biusnue vivepoja H moCTOSHIBIX
JIpHMeCeH Ha CBOMCTBA yylyHa.

bemblit uyryH, ero cocras, CTpyKTypa, cBolcTsa, 00JacTh IPUMEHEHUS.

OcHoBHbIE BHJIBI UYI'YHOB JUISI OTIHBOK (CEpbli, BLICOKOIPOUYHBIH, KOBKHH, ¢
BEPMUKYJISIPHBIM I'paurToM): dopma rpadiura, CTpyKrypa MeTaulM4ecKOol OCHOBBI,
COCTaB, MEXaHMUCCKHE U TEeXHOJIOIMYCCKHC CBOHCTBA, TCXHOJIOIMS 110JYYeHUSI,
MapKH, 00JIACTH MPUMEHCIHSL.

Tema 2.9. Uperubie MeTa//ibl H HX CIUIABBI

Meap, ee cBorcTBa, 001acTh IpUMeHCHUsL, MapKupoBka. CiIaBel MEIH: JIATYHH
1 OpoH3bl. VX kimaccudukaiys, cocran, CoHCTBA.

AIOMHHMH,  ero  cBoifcrBa,  00NACTH  TIpHMEHEHHs,  MapKHpPOBKA.
Krnaccuduxanns amoMHHHEBBIX CIDIABOB, HX COCTAB, CBOICTBA.

AHTHQPUKLHAOHHBIC (HOAMHIHHKOBLIC) cliiaBbl: 0ad0HTDL, ClaBbl Ha OCHOBE
QANOMUHUSL M MeIH, AaHTHQPUKUHOHHBIC uyryHBL. OCHOBHBIE TpebOBaHMS,
peAbABIsSEMbIE K aHTH(PHKLIMOHHLIM ciiraBam. CocTaB u MApKHUPOBKA.



Tema 2.10. Kopposust MeTa/Lios
Tunel 1 BHABL KOPPO3HUHU, HX CYHIHOCTH. MeTOJL 3alLMThl METaJUIOB OT
KOPPO3HH: HAHECEHHEe 3allUTHBIX ITOKPHITHIL, lIpUMEHeHHE DIIEKTPOXHMHYECKON
(IIPOTEKTOPHOM) 3aIUUTBL; U3TOTOBJIEHHE CIIEIHAIBHBIX AHTUKOPPO3UOHHBIX CIINABOB
IIyTeM JIETUPOBAHUS UX DIIEMEHTAMH, 1I0BLILLIAIOILUMU KOPPO3ZUOHHYIO CTOMKOCTD.

Pazgea 3. Hemeranamyeckue KOHCTPYRKUHOHHBLIC MATCPHAJIDLI
[InacTMacchl. KJ’I’&CCH(I}HK’&L{HH 1O COCTaBy: HPOCTLIC i CIIOKHLIC
(KOMITO3HIHOHHLIC ), 110 pCaKiiiii Ha Harpep: TepMopeakTHBHLIC H
TCPMOIIACTHYHBIC, 110 BHIAY H COoCtaBy HANOJMIHTeNICH: CJIOUCThIC, JIMCTOBBIE,

BOJIOKHHCTBIC, NOPOUIKOBLIC, I'a30HAIIOJIHCHHLIC, 110 Ta3HAYCHHIO!

KOHCTPYKIHUOHHBIC, DICKTPOTCXHHUUCCKHC, (l)pHKIIHOHI'II)IG.

TepMOHHaCTI/IQHbIG U TEPMOPCAKTHBHLIC  THIACTMACCHI. Cocras, (l)HTH’IKO—
MEXAHHUYECKHE CBOHCTBA, Ha3HAYEHHEe HJiacTMace, Haudoee HIMPOKO HDHIMCHACMIIX
B MAILIMHOCTPOCHHMH.

CToco0bl M3rOTOBIIEHHS H3Ie)IHI M3 TiacrMace.,

Pazien 4. JIureiinoe npou3BoacTBo
Tema 4.1. O0mue noJiozkenus
CYUIHOCTD JUTEHHOI'O MPOH3BO/(CTBA. OLEpali HONYYCHHS JTUTOH 3aI0TOBKH.
JlOCTOMHCTBA W HEJOCTATKH IMTEHIIOI0 HPOH3BOJCTBA 110 CPABHECIHIO ¢ JIPYIHMH
criocodaMu monydeHus: 3aroToBoK. (POPMOBOUIILIC H CTeP/KHEBbIC MaTepHalibl, UX
HazHayeHue, DOPMOBOUYHLIC U CTCPIKHCBLIC CMECH, UX COCTaB, IPEAbIBISEMble K
HUM TpeOOoBaIIusl.

Tema 4.2. Cuenuajbubie CHoOCOOLI JHTLSE
Hasnauenne 1 KIaccHPUKALES CHCTIHAILHBLIX CITOCOO0B JIMTHSL: JIMTLC B KOKHJID,
LHEHTPOOEIKHOE JIUTLE, JIMTLE 110/ JIABJICHHCM, JHTLE 110 BLIINIABISIEMBIM MOJIEIISIM,
muTbe B 000J04YKoBBIe (hopmbl. CyUIHOCThL  pPazjMUibLIX  CIIOCO00B  JIHMThS, HX
[IPEUMYILECTBA, HEJIOCTATKH U 0OJIACTH HPHMCHCITHSI,

Pasznen 5. O6padorka merajuios pasaeuiniem Tema 5.1, OcnoBbl Teopuu
00padOTKH MCTALIOB JIaBJICHHCM
Knaccnuxauust criocodos 00padoTkin Meraion jasieieM. Ilhacraueckast
AedopMallitsl, €8 BIMSHUC Ha CTPYKTYPY H CBOHCTBA MeTallioB. X010/(1as 1 ropsiyas
Aedopmauust Metasos. Haxienr mMeraiuia 1upy wactudeckoii gedopmanun. CBssb
TEMIIEPATYPLL PEKPUCTALIM3ALMHU C TeMUCPATYPOH 00padOTKH JIaBJICHUCM.

Tema 5.2, llpokarka
CymIHOCTh  [IPOKATKH,  OCHOBHLIC —¢¢ BBl  IpojyKist  1poKaTHOro
npou3BoACcTBA. TIpokarHbie cTaHbl, HX KIACCH(HKAIMS, KOUCTPYKIIHS, Ha3HAUEHHE,
IIpokarHbie Basik.



Tema 5.3. llpeccoBanne H BoJIOUCHHE
CywmHoCTh mpeccoBanus U BosoyucHust. IlpojiyKiust, 1oiyuaemas peccoBaueM
U BostoyeHueM. MeTojipl mpeccoBanust. Mucrpyment u odopylosatue, puMeHseMble
[IpU [IPECCOBAHUM U BOJIOUYCHUH.
TexHonornyeckue cxemMbl peccoBalins U BOJIOUYECHUS.

Tema S.4. Xoaojuast HITAMHOBKA

XonoaHast JTUCTOBASL LIITAMIIOBKA: JIOCTOHHCTBA, 00JIACTL 1IPHMENCHHSI,

IPUMEHSIEMBIH MaTepHall, 000y, 10BaAlIMEe U HHCTPYMEIIT.

OcHOBHBIE oOmNepalMK XOJIOJHOHN MTaMIIoOBKU. Pasjnenurensuple onepanuu:
pe3Kka Ha HOXHHUUAX, NpHUMEHseMble HOXHHILL, pe3ka B LUTaMmIax - OTpeska,
BeIpyOKa, npoOuBKa, pabounii HHCTPpYMeNT; packpoH meraiia. DopMOH3MCHSIIOIINE
onepauuu: rmoxa, BLITSDKKA, OTOOPTOBKA., HX CVIIHOCTE, PasHoBHATIOCTH XOJIOII0H
00BLEeMHOHM IITAMITOBKH: XOJI0JHASL BLICAIKA, XO.10/IHOC BLIIABIIMBALINE, XOJI0HAas
o0BeMHast POPMOBKA, HX CYIIHOCTL M HaszHauclue.,

Paznen 6. Ceapo4iioe npou3Bo/ICTBO

OcnoBbr cBapku. Ilonstue cBapuBaemMoctTH. XapakTCpHCTHKA CBAPUBACMOCTH
METAJIOB U CILIABOB. BiMsiHHe cojCpykaniist VIACPOILa H ACIHPYIONIX HMICMCITOB Ha
CBapUBAaCMOCTL Crasieil. Tiupl CBapubIX  COC/HHCHHIT M THILI CBAPHBIX  IBOB
(CTBIKOBBIC, TABPOBbIC, HANICCTOUHLIC, VITIOBbIC).

CymmocTs 2JeKTpOAYroBOH cBapki Metasion. CBapounas Jyra, HCTOUHHKHI ee
rmuTanust. CBapovHbIE DJIEKTPOJbI H cBapoYHas 1IpoBosioka. PydHas jyrosast cBapka.
DIEeKTPOAYTroBasi CBapKa B Cpejie 3allHTHLIX 'a30B.

DIEKTPOJIyroBas pe3ka MeTamuios.

CyHmHOCTh IPOUECCOB CBapKi JjasienieM. Toueunas, wosnas I CTHIKOBAs
CBapKH, 00J1aCTh LPUMCHCLIHSL, 000PY, 10BAlIHC.

CywHocTs 1 0bnacTh IPHMEHCHIS 1'a30BOH CBAPKH M PE3KH MeTamnoB. 'a3bl,
NpuMeHseMble 1IpU cBapke M peske. Texuouorus, obopynoBaHue H anmaparypa,
NpUMeHsAeMast IIpU Ia30BOH CBApKe U pesKe.
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KPUTEPUU OUEHKU BCTYHNUTEJLHOI'O HCIIBITAHUS

BerynurenbHble MUCIBLITAHUST TPOBOJSITCS B ITHCLMEHION (opMe ¢ lipUMEHeHHeM
TECTOBBIX 3aJIaHHHN.

OueHka ypoBHs 3HaHHH aOHTYpHCHTOB B paMKax I11PCJCTaBIICHHLIX KPHTCPHEB
OCYIIECTBIBICTCS] HA OCHOBANMH K3aMCHAIIHOHNLIX OHICTOR, BKJIIOYAIOUIMX B ceds aBa
O1oxa TeCTOBBIX 3a1aHuil (A, BB) 1ByxX yposiell cloxIocT.

baokn A u B upeucrasisiior coOoi tectoBble 3ajianus, srinodaroire 10 u 5 Bo-
IIPOCOB COOTBETCTBEHHO, HPABHIILHBLIC OTBCTLL HA KOTOPLIC OLEHUBAIOTCS CJISIYIOLAM
o0Opazom:

0ok A — 0,6 Gasura 3a Kak/(bIH NPABILHLIN OTBET;

Onox B — 0,8 anna 3a Kaxuiblil HpaBiiILHLIL OTBCT.

MakcumanbHaas CyMMapHasl OleHKa 3a 0TBCTLL Ha Bolpockl OiokoB A 1 B cocras-
astet 10 6anios. OueHKa BLICTABISCTCS 1B HCIBIX YHCIAX (OKPYIIICHIE MTPOU3BOIMTCS T10
[paBuiaM MaTeMaTHKH ).

[Ipencenarelb mpeAMeTHOH KOMUCCHU by y '/ B.A. Jlosrsno



