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1. HEJIX OCBOEHUSA

1.1

c(hopMHPOBaTH y CTYAEHTOB HEOOXOINMBIE 3HAHUSI:

1.2]- CBOICTB METAJUIOB ¥ DJICMEHTOB, BXOJSIIMX B COCTaB CIUIABOB, JUISI OCO3HAHHOTO BBIOOpa CIIOCOOOB U YCIIOBHUIT
MIPUTOTOBJICHUS CIIIABOB;
1.3]- 3aKOHOMEPHOCTEH HEPaBHOBECHOW KPHCTAJUTM3AIMHU JUIA TIOHUMAHHS U YIPaBICHUS CTPYKTYpOH CIUIaBOB B
JIUTHIX 3aTOTOBKAX;
1.4 |- 3aKOHOMEPHOCTEH 3aTBEPAEBAHMUS JUTHIX 3aTOTOBOK JUIS TOJMYYCHHUS H3AENUH 0e3 ycaZodHBIX Je(EeKTOB C
HEOOXOIUMBIM YPOBHEM PaOOUUX CBOMCTB.
2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI
Bnok OII: b1.B.JIB.01
2.1 TpebGoBanus K leeIIBa]PHTeJILHOfI MOATOTOBKE 00y4aI0IIerocsi:
2.2 JucuunminHbl (MOIYIH) M NPAKTHKH, VISl KOTOPBIX 0CBOEHHE TAHHOM IHCUMIIMHBI (MOY/Is1) HEOOX0AMMO KaK
npeaulecTByOLIee:
2.2.1 | JIu3aiiH TUTOrO M3ACIIHS
2.2.2 | IHXMHUPUHT MaIlIVH U arperaToB MPOU3BOICTBA METAIION3ACIIUH
2.2.3 |JlorucTuka u 3KOAU3aiH TEXHOJIOIUH YEPHOU METAILTyprUu
2.2.4 | MHOroKOMIIOHEHTHBIE JUArPAMMBI COCTOSIHUS
2.2.5 |Hayuno-uccnenoBatenbckas paboTa
2.2.6 |Hayano-mccnenoBatenbckas paboTa
2.2.7 |Hay4no-mccnenoBaTenbckas paboTta
2.2.8 |Hayuno-uccnenoBatennckas pabora
2.2.9 |Hay4Ho-uccnenoBatenbckas pabora
2.2.10 | Hay4Ho-ucclenoBartenbckas padoTa
2.2.11 |Hay4Ho-uccnenoBarebckas padoTa
2.2.12 | OcHOBBI OU3HECA B METALTYpPTHH
2.2.13 | OCHOBBI IEKTPOMETAILTYPTHYECKOTO MIPOU3BOJICTBA
2.2.14 | IIpou3BOJCTBO ATFOMHHHUS U MAarHUS
2.2.15 |IIpou3BOACTBO CTalIM B KOHBEpTEpaxX
2.2.16 |IIpoueccel u obopynoBaHue 11t GOPMOBAHHS U CTIEKAHHS METAJUNINIECKUX MOPOILIKOB
2.2.17 |PecypcocOepekeHue i HKONOTHs COBPEMEHHBIX IIPOLECCOB 00PaOOTKH META/UIOB AaBICHUEM
2.2.18 | PeuukiauHT METaIoB
2.2.19 |Teopus 1 TEXHOJIOTUSI IOKPHITUI
2.2.20 |Teopus Tepmudeckoii 00pabOTKH METAIIIOB M OCHOBBI SKCIIEPUMEHTA
2.2.21 | TexHonoOrust TMTEHHOTO MPOU3BOJCTBA
2.2.22 | CoBpeMeHHbIE HHCTPYMECHTAIBLHBIE METOBI M CPEICTBAa KOHTPOJII ITapaMeTPOB pabOTH METAITYPTHUECKIX arperaTton
2.2.23 | KoMmproTepHOE MPOEKTHPOBAHKE IIPOIIECCOB U TexHonoruit OMJ|
2.2.24 | MerannoBeneHNe BETHBIX, PEAKUX U IPArolleHHbIX METAJIOB
2.2.25 |Meramnyprus TyroljaBKuX U pacCesHHbIX PEAKUX METAJIOB
2.2.26 | Meramryprus TSHKEJIBIX [IBETHBIX METAJUIOB
2.2.27 | Meronpl aHaIM3a CTPYKTYPHI METAJJIOB U CILJIABOB
2.2.28 |Merponorus U u3MepHUTeIbHasE TEXHUKA
2.2.29 |IIpou3BOJCTBO OTIMBOK M3 CIJIABOB IIBETHBIX METAJIJIOB
2.2.30 | CoBpeMeHHBIE METOIbI IPOU3BOCTBA CIIONIHBIX U MOJIBIX H3ACTHI
2.2.31 |Teopus U TEXHOIOTHSI IPOU3BOACTBA CTAIM B DJIEKTPOIIEUaX
2.2.32 | TeruioTexHUKa U SKOJU3AIH METAITyprHYeCKUX Meuei
2.2.33 |Texuonoruu u marepuansl CBC
2.2.34 |Texuonormueckoe 00OPyIOBaHUE JIUTEHHBIX LIEXOB
2.2.35 | TexHonorus KOMIIO3ULIMOHHBIX MaTEpUAIIOB
2.2.36 |UubopManmoHHBIE TEXHOIOTHH YIIPABICHIS METAJUTYPIHIECKIMH ITe9aMU
2.2.37 |Mertamtyprust 61aropoIHbIX METaIOB
2.2.38 | Meramryprusi peaqKo3eMeNbHbIX U paJHOaKTUBHBIX METAJUIOB
2.2.39 |Mertponorus, cTaHAapTH3AIMS ¥ METOIBI KOHTPOJIS M aHAIN3a BEIECTB




2.2.40 | OcHOBBI IPOMBIIIJIEHHOTO AW3alfHa U IOBETUPHOTO JIeNa

2.2.41 |IloxroroBka K MpOIEAYpE 3alIUTHI U 3aIUTA BBITYCKHOM KBaNMN(HKAMOHHON pabOTHI

2.2.42 |IloxroroBka K MpOIEAYpE 3aLIUTHI U 3aIUTA BBITYCKHOH KBaMN(HKAMOHHON pabOoTHI

2.2.43 |IloxroroBka K MpOIEAYpE 3aLIUTHI U 3aIUTA BBITYCKHOHM KBaMN(UKAMOHHONH pabOTHI

2.2.44 |IloxmroroBka K MPOIEAYPE 3aIIUTHI U 3aIUTA BBITYCKHOHM KBaMN(UKAMOHHON paboTHI

2.2.45 |IloxmroroBka K MpOIEAYpE 3alIUTHI U 3aIUTAa BBITYCKHOH KBaMM(UKAIMOHHON paboTHI

2.2.46 |IloxmroroBka K NpoIEAype 3alIUTHl U 3aIIUTa BBITYCKHOH KBAaMN(HKAIMOHHON paboTHI

2.2.47 |IlomroroBka K NMpOIEAype 3alIUTH U 3aIUTa BBITYCKHOH KBaMN(HKAIMOHHON pabOTHI

2.2.48 |IlpennuniaoMHas IpaKTUKa

2.2.49 |IlpenauriioMHasi IpaKTHKa

2.2.50 |IlpennuriioMHasi mpakTHKa

2.2.51 |llpeaaurioMHasi mpaKTHKa

2.2.52 | IlpeaauriioMHasi IpakTHKa

2.2.53 |IlpenaurioMHasi IpaKTHKa

2.2.54 |llpennuniomMHas MpaKkTUKa

2.2.55 |IIpoexkTupoBaHUE HOBBIX 1 PEKOHCTPYKIMS ACHCTBYIOLINX JTUTEHHBIX LIEXOB

2.2.56 |IIpou3BOACTBO OTIMBOK U3 CTAIH U YYTYHA

2.2.57 |IlpousBonacTBO ¢GeppocIiaBoB

2.2.58 |Pa3nuBka cTanu U CHELRIEKTPOMETAILIYPIUs

2.2.59 | TexHonorundeckue INHUMA U CUCTEMBI aBToMaTtu3anuu B OM/J]

2.2.60 | TexHomorus NOpOIIKOBBIX MaTEPHUAIOB U U3EIUH

2.2.61 |TexHonorus TBEpAbIX CIUIaBOB

2.2.62 | XuMus OKpyXarowLen cpeabl

2.2.63 |ludpoBoe MoxenupoBaHue MporeccoB U HHCTpyMeHTa OM/]

3. PE3YJIbTATBI OBYUYEHUSA IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIETEHIIUAMH

ITK-2: Cnocoben k aHAIN3Y U CHHTE3Y B TEXHOJIOTHH MaTEepPHAJIOB

3HarTb:

ITK-2-32 OcHoBHBIE (GOPMYITBI I METOIUKH PACUETOB

[1K-2-31 OcHOBHbIEC TOHATHS, IPUHIIUIIE H TEXHOJIOTUH B METAJLTYPTUH

[TK-2-33 OcHOBHBIE 32aKOHOMEPHOCTH TEXHOJIOTHYECKHX MPOIIECCOB

ITK-2-35 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX U (PU3NKO-XHUMHUIECKUX MPOIIECCOB, MPOIIECCOB MaccoIepeHoca

[IK-2-34 OcHoBHbIE 3aKOHOMCPHOCTH MPOLECCCOB I'CHEPALIU U IEPEHOCA TCIIJIOThI, ABUKCHUA )KUAKOCTH U I'a30B

IIK-1: Cnioco6eH BHIOMPATH METOBI HCCIEI0BAHUS, JIAHMPOBATH U MPOBOIUTH HEO0OXOAUMbIE IKCIIEPHUMEHTHI,
HHTEPNPETHPOBATH Pe3YJIbTATHI U 1€J1aTh BHIBOAbI B 00J1aCTH MPOLECCOB TEXHOJOTHH MAaTepHAJIOB

3HaTh:

ITK-1-31 Teoputo moao0us ¥ MOJETUPOBAHUS METAIUTYPTUUECKUX TPOLIECCOB

TTK-1-32 MeToapl MaTeMaTHYECKOTO U (PU3NIECKOTO MOJICTTUPOBAHHUS

TIK-1-34 3akoHbl 1 TOHATHS (HUIMYESCKON XUMUH IS aHATTH3a METAJLTyPIHISCKUX MPOLIECCOB

ITK-1-35 IIpupony $ha30BEIX paBHOBECHH B METAJUIYPTHUECKHUX CHCTEMax

[IK-1-33 IIpupoay XMMHUECKHUX PeaKIHii, UCTIOIb3YEMbIX B METAILTyPIHIECKUX IIPOM3BOACTBAX

IIK-2: Cnoco0eH Kk aHAJIM3Y M CHHTe3y B TEXHOJOTHH MAaTepHAJI0OB

Ymerb:

[IK-2-V5 Ananu3upoBaTh TEXHOJIOIMUYECKHE IIPOLECCHI ISl ONPEAEICHUS BIUSHUS TEXHOIOTHYECKUX TapaMeTPOB Ha Ka4eCTBO
MOJTy4aeMbIX U3JeNui

[IK-2-Y2 Ananu3upoBaTh pe3yabTaThl U (GOPMYITHPOBATh BHIBOABI U PEKOMEHIAIIH

ITK-2-VY3 TIpoBomuTh aHAN3 3P PEKTUBHOCTH TEXHOJIOTUU H 000PYIOBAHHS METAILTYPIHUCCKHUX [IEX0B




[IK-2-¥Y'1 O60CHOBEBIBAaTH BEIOOP METOA aHANIN3a

[1K-2-Y4 PaccuuthiBaTh 1 AHAJIM3UPOBATh XUMUYCCKUC U (1)I/I3I/II(O-XI/IMI/I‘{€CKI/I6 MMPOLECChI, NPOLECChI MAaCCOIIEPEHOCA,
TMPOUCXOAIUE B TEXHOJIOTMYCCKUX ITPOHECCaxX IUIABKU U JIUTHA YEPHBIX U IBETHBIX METAJJIOB

IIK-1: Cnioco6eH BHIOMPATH METObI HCCI€I0BAHUS, IJIAHMPOBATH U MPOBOIMTH HEO0OX0AUMbIE IKCIIEPUMEHTHI,
HHTEPNPETUPOBATH Pe3yJIbTATHI U AeJIaTh BbIBO/bI B 00J1aCTH POLECCOB TEXHOJIOTHH MATEPUAJIOB

Ymerb:

[TK-1-Y4 Onpenensith pexXUMbI TEXHOJIOTMUYECKUX OTEpaIfil ISl LIeJICHAIIPaBICHHOTO U3MEHEHHS CTPYKTYPHI i CBOMCTB
METAJUTMYECKUX MaTepHUajIoB

TIK-1-Y3 MoaenupoBaTh U HCCIEA0BATh HA PU3MUECKUX MOJEISAX MPOLECCH, MPOTEKAIOIINE B METALTYPTUIECKUX MeUax U
arperarax

IIK-1-Y2 OCyLL[CCTBJ'IﬂTL KOPPEKTHOC MAaTEMAaTHYCCKOC OINMMCAHNEC (I)I/I3I/I‘IGCKI/IX U XUMHYECKHUX SIBJICHUM TEXHOJOTHYECKUX
MponeccoB

TIK-1-¥1 Crpouts 1 aHaIU3UPOBATH MATEMATUIECKUE MOJIENIU TEIIOMACCOIIEPEHOCA

IK-2: CnocodeH k AHAJIU3Y U CUHTE3Y B TEXHOJIOTHU MAaTEPUAJIOB

Baagers:

I1K-2-B1 Metonmamu JIOTHYCCKOT 0, TBOPYECKOI'O U CUCTEMHOI'O MBIIIVICHUA U aHAJIM3a IIPpU PpEIICHUN HpO(I)eCCI/IOHaJ'IBHLIX 3a1a4u

T1IK-2-B2 HaBblkaMH JOTHYECKOI'0 MBIIIIICHUS

TTIK-2-B3 MeTtogamMu KOHTPOJISI KA4eCTBA METAJUIMYECKUX HU3IEITUN

IIK-1: Cnioco6eH BHIOMPATH METOBI HCCIEI0BAHUS, JIAHMPOBATH U MPOBOIUTH HEOOXOAUMbIE IKCIIEPHUMEHTHI,
HHTEPNPETHPOBATH Pe3YJIbTATHI M 1€J1aTh BHIBOAbI B 00J1aCTH MPOLECCOB TEXHOJOTHH MaTepHAJIOB

Baagers:

I1K-1-B2 Meronamu aHamm3a ¥ 00pabOTKH SKCHEPUMEHTAIBHBIX TaHHBIX, CHCTEMATH3aUH HAYYHO-TEXHUUECKOH MH(OpMaIu

TIK-1-B3 Meronamu BO3AEUCTBUS Ha CTPYKTYPY METAJUIMYECKUX MAaTEPHAIOB

IIK-1-B1 MeTtonamMu MaTeMaTHYECKOTO MOICIIUPOBaHHA B METAJLTYPTHUCCKHUX ITpoLECcCax, (I)I/I3I/I‘lCCKI/IMI/I MCTOdaMU
MOJCIINPOBaHUA B METAJLUTYPTUA

4. CTPYKTYPA U COAEP)KAHUE

Kon Haumenopanue pasnenos u | Cemecrp | Yacos | @opmupyemsblie | Jluteparypa | IlpumedaHue KM Beinoan
3aHATHUS TeM /BUA 3aHATHSA/ / Kype HHIMKATOPHI H 1. sieMble
KOMIICTeHIUH pecypcsl padoThI
Pa3gen 1. CBoiicTBa
METAJIJIOB U CIJIABOB
1.1 CBolicTBa METAJJIOB U 5 2 TIK-1-31 J1.2
3JIEMEHTOB, OIpeeNIAI0IINe JI1.3J12.1
YCIIOBUS TPUTOTOBJICHUS
crutaBoB /JIex/
1.2 [TonsTHe O crmaBax. 5 4 ITK-1-32 JI1.2J12.1
Juarpammsl
coctosiHus. /JIex/
1.3 Temnepatypa ruiaBneHust 5 1 TIK-1-V1 JI1.2 J11.3
METaJIJIOB U CIJIABOB. JI1.4J12.1
Temnodusnueckne
cpoiictsa /ITp/
1.4 Hcnapenue metasios. 5 2 TIK-1-33 JI1.2J12.1
Jagsnenue napa /Ip/
1.5 DNEKTPUYECKUE U TEIUIOBBIC 5 1 [IK-1-34 JI1.3J12.1
cBoiictaa /IIp/
1.6 Juddy3noHHbII 5 2 TIK-1-31 TIK-1- | JI1.2 JI1.3 KM1
Maccomnepenoc /TIp/ 32 JI1.4J12.1
1.7 ITpopaboTKa JEKIIMOHHOTO 5 5 ITK-1-31 TIK-1- J1.2
Mmarepuana /Cp/ 32 JI1.3J12.1
2132
1.8 CamocTosTeTbHOE H3ydYeHHE 5 5 IK-1-B1 IIK-1 J1.1
sutepartypsl /Cp/ -B2 JI1.4J12.1
21




1.9 CamocTosTeTbHOE H3ydYeHHE MK-1-Y1 IIK-1 JI1.4J12.1
PEKOMEHJOBaHHBIX OTKPBITHIX -y2 22
nucTouHukoB /Cp/

Pazgen 2. [InaBka
MeTaJJIOB U CIJIABOB

2.1 [Teun 15t BBITUIABKU YEPHBIX T1IK-1-34 T1IK-1- JI1.2
U LIBETHBIX METAJJIOB U 35 JI1.3J12.1
crutaBoB. THITEI arperaros,

WCTOYHUKHU HArpeBa.
Oco0eHHOCTH MTOTYYEHHUS
pacIuIaBoOB B pa3HBIX
TUTABHAIBHBIX

arperatax. /Jlek/

2.2 OrHeynopHble MaTepHabl, TIK-1-34 JI1.2J12.1
WX IPUPOAA U
cBoiictaa. /JIex/

2.3 [IpunHnMIB! pacruiaBieHus TIK-1-35 J1.2
METAaJJIOB U CIUIABOB U JI1.3J12.1
MPUTOTOBJICHHS
crutaBoB. /JIex/

2.4 B3aumopeiicTBue xuaxKoro TIK-2-31 JI1.3J12.1
MeTaJljia ¢ OTHEYIIOPHOM
(hyTepoBKOIi ¥ IEYHBIMU
ra3amy. Yrap JErupyommx
KOMITOHEHTOB cIiiaBa. /JIex/

2.5 IMpuanuns! pahuHUPOBaHUSL MK-1-33 IIK-1- | JI1.2J12.1
0T HEMETAJUINIECKUX 34
BKITIOYECHUH U paCTBOPESHHBIX
Ta30B U MOAU(UIIMPOBAHUSL
crutaBoB. HInaku u
¢mrocel. /Jlex/

2.6 OCOOCHHOCTH BBITUIABKH I1K-2-32 J1.2
TYrOILIABKUX Y XMMUYECKU JI1.3J12.1
aKTHBHBIX CIUIaBOB. /JIek/

2.7 [TpuroTtoBneHue CjiaBoB B [IK-2-B3 J1.1 P1
MI€4YH COTNPOTUBIICHUS U JI1.2J12.1
WHIYKIMOHHOH neun /J1a6/

2.8 Bnusinue ckopoctu [IK-2-B2 J.1 P2
OXJIQX]ICHUS CIJIaBa MPH €ro JI1.2J12.1
KPHCTAJUTU3ALUH Ha pa3Mep
JISHJIPUTHOM stueiiku /J1a6/

2.9 Temno- u MacconepeHoc B [K-2-V11IK-2 | JI1.2 JI1.3
pacmuiaBax. Mcnapenue -y2 JI1.4J12.1
meTtasios /Ip/

2.10 | 3arps3HEHHE pacIlIaBOB. IIK-1-B2 JI1.2J12.1
VYrap /Tlp/
2.11 [ImaBka MeTaIOB M CIUTABOB TIK-2-Y4 T1K-2 JI1.3J12.1
O[] 3aIUTOH (hIIrOCOB. -Y5
[InaBka B Bakyyme u
WHEepTHBIX atMochepax /TIp/
2.12 PadunupoBanue u ITK-1-33 TIK-1- JI1.4J12.1
MOIU(PHULINPOBAHNE 35
METaJUTHIECKUX
pacrutaBoB /I1p/
2.13 | Pacuer mmxtsl /TIp/ [1K-2-32 JI1.2 JI1.3 KM2
JI1.4J12.1
2.14 | IIpopaboTKa JIEKIHOHHOTO IIK-1-B3 J1.2
Matepuaia /Cp/ JI1.3J12.1
21 32
2.15 | CamocrosTenbHOE H3ydeHUE TIK-2-B2 JI1.4J12.1
murepatypst /Cp/ €|
2.16 | CamocTosTenbHOE U3yueHHe [K-1-Y2 JI.1
PEKOMEHIOBAaHHBIX OTKPBITHIX JI1.3J12.1
ucrounuxos /Cp/ 02




2.17 |IloaroroBka K J1a0OpaTOPHOI TIK-1-V3 JI1.2J12.1
pabote /Cp/ 21 32
Pa3gen 3. 3anosnenne
JIUTeiHOo# (hopMBbI
pacimiaBoM

3.1 BzaumopeiicTBue Metania ¢ T1IK-2-31 JI1.2
MaTepraaoM (GpopMbl U JI1.3J12.1
Mojeneir. OcoOeHHOCTH
muths B [II'C, XTC, I'TC,
0007104KOBBIE POPMBI, TIO
ra3uGUINPyeMbIM
MopensM /Jlex/

32 OCco0EHHOCTH JIUThS B TIK-2-32 JI1.2J12.1
noctosiHHbIe hopmbl /JIek/

33 [ToHsiTHE O TUTHUKOBO- TIK-2-33 JI1.3J12.1
MUTAroeH cucremMe. THUIbI
JIUTHUKOBBIX CUCTEM. 3aKOHBI
THPABIUKH JJIsI TUTHAKOBBIX
cucrem. /JIex/

34 OcHOBBI pacuera [1K-2-34 JI1.2
JINTHAKOBBIX CUCTEM JIJIST JI1.3J12.1
OTJIMBOK, 3aMOIHSIEMbIX
IPaBUTAIHOHHBIM
mutbeM /JIex/

35 OCHOBBI pacuera npuObLIeH 1 [MK-2-35 JI1.2J12.1
XOJIONUJIBHUKOB JIJIsl OTJINBOK,
3aIOTHIEMBIX
TPaBUTAMOHHBIM
mutbeM /JIex/

3.6 CrieniabHbBIE CIIOCOOBI TIK-2-31 JI1.2
muThsi. OcoObeHHOCTH JI1.3J12.1
JTIUTHUKOBO-TTUTAFOIIUX
cucrem. /Jlex/

3.7 Bnusinue remmneparypsl TIK-2-V1 JI1.1
MeperpeBa 1 cocraBa CIuiaBa JI1.2J12.1
Ha KUJIKOTEeKy4decTh. /J1ab/

3.8 Tedenue pacruiapa. [MK-2-V3 JI1.2
3anonHeHne TNTEHHON JI1.4J12.1
topmer /TIp/

3.9 JIMTHUKOBBIE CHCTEMBI. TIK-1-Y2 J1.2
OcHoBsl pacuerta /IIp/ JI1.3J12.1

3.10 |BsaumopeiicTBue pacrasa c [MK-2-32 TIK-2- | JI1.2 JI1.3 KM3
dbopmoit /TIp/ 33 JI1.4J12.1

3.11 ITpopaboTka JTEKIHOHHOTO IIK-1-Y3 IIK-1 J1.1
Mmatepuaia /Cp/ -B1 JI1.3J12.1

21 32

3.12 | CamocTtosiTennbHOE H3ydeHHE TIK-2-Y3 TIK-2 JI1.2

matepartypst /Cp/ -4 JI1.3J12.1
21

3.13 | CamocrosTenpHOE U3ydeHUE ITK-1-Y4 TIK-1 JI1.2J12.1
PEKOMEHJOBaHHBIX OTKPBITHIX -B1 22
nucTouHukoB /Cp/

3.14 |TloxmroToBka K 1abopaTOpHON TIK-1-V4 JI1.3J12.1
pabote /Cp/ 2132
Paznen 4. Kpucranauzanus
CIJIABOB

4.1 PaBHoOBecHas [1K-2-31 JI1.2
KPUCTAJNIN3alus CIUIaBOB JI1.3J12.1
TBEpABIX pacTBOpOB /JIek/

4.2 PaBHOBecHas TIK-2-32 JI1.2J12.1

KPHCTAUTH3ALHS CIUIAaBOB
SBTEKTHUYECKUX U
MEPUTEKTHIECKUX
cucreM /Jlex/




43 Monenu HepaBHOBECHOM T1IK-2-33 JI1.3J12.1
KPHCTAJUTH3aLUH
crutaBoB. /JIex/

4.4 HepasnoBecHas [1K-2-34 J1.2
KpUCTaJIJIN3alus CIUIaBOB JI1.3J12.1
TBEP/BIX pacTBOPOB /JIek/

4.5 HepasnoBecHas [TK-2-35 JI1.2J12.1
KpHUCTAJUTU3AIHS CTUIAaBOB
IBTEKTUIECKUX U
MEPUTECKTUICCKUX
cucrem /JIex/

4.6 Juddy3ronnoe [1K-2-34 JI1.3J12.1
MepeoxIIaKIACHHUE.

HennputHas
KpucTauu3anus /Jlex/

4.7 DBTEKTUKH CTPOCHUE, BUJIBI. [TK-2-35 JI1.2
UcnonpzoBanue JI1.3J12.1
IBTEKTHYECCKHUX CILIABOB B
JIUTEHOM
nponsBoacTae. /JIex/

4.8 Kpucrannu3zamus ancteix TIK-2-V1 JI1.2
METaJlIOB U cIu1aBoB /IIp/ JI1.3J12.1

4.9 Kpucrannuszanus criaBos. TIK-2-Y2 JI1.1J12.1
PaBHOBecHas u
HEpaBHOBECHAS
kpuctamm3anus /Tp/

4.10 | Auddy3zuonHoe [IK-2-Y3 JI.1
MepeoxXJIaKICHHE. JI1.4J12.1
JennpurHast
kpuctamm3anus /Tp/

4.11 Bnusinue ckopoctu TIK-2-V4 JI1.1 KM4
OXJIAXKICHHS Ha JI1.4J12.1
kpucTammmsanuro /I1p/

4.12 BrinmonHenue pacueTHo- TIK-2-B1 JI1.3J12.1
rpaduueckux padot /Cp/ 3132

4.13  |IIpopaboTKa JIEKIHOHHOTO K-2-VY5 JI1.4J12.1
Matepuaia /Cp/ 21

4.14 | CamocrosTenbHOE H3ydCHUE IIK-2-B2 J.1
matepartypst /Cp/ JI1.3J12.1

22

4.15 | CaMocTosITENbHOE U3yUCHUE I1K-2-B3 J1.2
PEKOMEHJOBaHHBIX OTKPBITHIX JI1.3J12.1
nucTouHukoB /Cp/ 21092
Pasnea 5. 3aTBepaeBanue
JIMTBIX 3aT0TOBOK

5.1 3aTBepaeBaHUE OTIMBOK U3 TK-1-31 IIK-2- J1.2
CIUTABOB, HE UMEIOIINX 31 JI1.3J12.1
TEMIIepPaTypHOT'O HHTEPBaIa
KPHCTAJUTU3ALUH, B
MECYaHBIX  METAIUTHYCCKHX
JTUTEHHBIX (hopmax /Jlex/

5.2 3aTBepjieBaHUE OTIMBOK U3 [TK-1-32 TIK-2- JI1.2J12.1
CIUIABOB, 00JIaAIOIINX 32
TEeMIIEPaTyPHBIM HHTEPBAIOM
KPHCTAJUTU3aLUH, B
MECYaHbIX U METAIUTMIECKUX
IUTeHHBIX (hopmax /Jlex/

53 [TocnenoBatenbHoe U TIK-1-33 TIK-2- JI1.3J12.1
00BbEMHOE 3aTBEpICBAHHE. 33
JIByx(azHas obiacts B
3aTBepAeBaroLIei
ornuske /JIex/

5.4 OObeMHas ycasika [TK-1-34 TIK-2- J1.2
oTauBOK /JIex/ 34 JI1.3J12.1




5.5 IMpubsimm Ha oTnuBKax /Jlex/ 5 MK-1-35 1IK-2- | JI1.2J12.1
35
5.6 CTpyKTypa OTJIHBOK. 5 I1K-1-31 IIK-2- JI1.3J12.1
JIukBauus, HanpsKeHUS, 35
TPEUINHBI B OTJIHUBKaX /Jlex/
5.7 JluTeiinble cBoiicTBa 5 TIK-1-32 TIK-1- J1.2
crutaBoB /JIex/ 33 JI1.3J12.1
5.8 OrnpenienieHne BeTMYHHbI 5 IIK-1-Y4 TIK-2 J.1 P4
CBOOOJIHOM U 3aTPyIHEHHOM -V1 JI1.2J12.1
JIMHEHHON ycaaku
crutaBoB /J1a6/
59 Ornpenenenue CKIOHHOCTH 5 TIK-1-Y3 IIK-2 JI1.1 P5
CIUTaBOB K 00pa30BaHHIO -y2 JI1.2J12.1
TPELIMH IIPU 3aTPYIHEHHOI
ycanke /J1a6/
5.10 | JIuxBauus B oTyInBKax. ['a3el 5 IK-2-32 TIK-2- | JI1.2 JI1.3
B omyuBKax /I1p/ Vi JI1.4J12.1
5.11 | O0bemHas ycaaka OTIHBOK. 5 [IK-1-V1 JI1.3J12.1
HamnpsokeHust 1 TpemuHbI B
otnuBkax. Kopobienue
otnuBok /T1p/
5.12 | OcoOeHHOCTH 3aTBEpICBAHUS 5 TIK-1-Y2 JI1.4J12.1
OTJIMBOK M3 Y3KO- U IIUPOKO
MHTEpPBAIIBHBIX CcIUTaBoB /I1p/
5.13 |IIuranue u HanpaBlieHHOE 5 ITIK-1-B2 IIK-2 JIT.1J11.2 KMS5
3aTBEPACBAaHUE OTIUBOK. -v4 JI1.4J12.1
IMpubsn 1
xononunbuuky /I1p/
5.14 | IIpopaboTKa JEKIIHOHHOTO 5 [IK-2-V1 JI1.2J12.1
Mmarepuana /Cp/ 3132
5.15 | CamocTosiTenbHOE H3ydeHHE 5 TIK-2-B2 JI1.3J12.1
matepartypst /Cp/ 21
5.16 | CamocTosTeNnbHOE U3yUCHUE 5 I1K-2-B3 JI1.2J12.1
PEKOMEHJOBAaHHBIX OTKPBITHIX 22
nucTouHukoB /Cp/
5.17 | IlomroToBka K JJaOOpaTOPHOM 5 TIK-2-B1 IIK-2 JI1.4J12.1
pab6ote /Cp/ -B3 3132
5. ®OH] OHEHOYHbBIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKHU
Kon KonTponbHoe zioffjfsdme B
KM MeponpHsTHE It pEl OTIPOCHI JIJISI TOJITOTOBKH
KOMITETEHIINH
KM1 KonrtponbHas CBoiicTBa METAJIJIOB U CILUIABOB
pabota Nel Temnepatypa miasneHus. [I10THOCTS.
Temnopusnueckue CBOUCTBRA.
JlaBnenne napa.
DJIEKTPUUYECKOE CONIPOTHBIICHHUE.
Juddy3ronHbIi MacconepeHoc. BsS3kocTs.
IToBepxHOCTHAs SHEPTHSL.
O CTPOCHHUHU METAIUTHYECKHUX PaCILIIaBOB.
KM2 KonrtponbHas ITnaBka METaNIOB U CILIABOB
pabota Ne2 Temno- u MacconepeHoc B paciuiasax. Mcnapenue u kumneHue
pacIuiaBoB.
3arps3HEHHE PACILUIaBOB U MOTEPH METAIIOB TIPH IIJIaBKE.
ITnaBka METAIIOB MO 3AIUTHEIMA TIOKPOBAMH, B HHEPTHOHN H
3alUTHON aTMoc(epe U B BaKyyMe.
PapuHupOBaHHE METAIITMYECKUX PaCIlIaBOB.
Packuciienrie 1 MOTUpHUIIIPOBaHHE PACTIIIABOB.
O0mas mocIen0BaTeIbHOCTD ONepanuii Mpy MIaBKe.
Pacuer muxrsol.




KM3 KontponbsHas IK-2-31 3amnonHeHue TUTeHHOH (hOPMBI pacIIaBoOM

paborta Ne3 HenonsuxHbIi pacruias.

Tedenue pacruiapa.

CyKaroIuecs ¥ pacIIMpSIONIHecs JINTHUKOBBIC CHCTEMBL.
OCHOBBI pacueTa JINTHUKOBBIX CHCTEM.

O nmojcoce Bo3/lyXa B IUTHUKOBBIX CUCTEMAX.
BsanmopeiicTBre paciuiaBa ¢ MaTepHAIaMH JIUTSHHONW (QOPMEIL.

KM4 KontponbHas IK-2-32;I1K-2-33 Kpucrannuzanus cruiaBos

pabota Ne4 Kpucrannuzanus yucTeix MeTaioB. BausHue u nosenaeHue
HEPAaCTBOPUMBIX IPUMECEH.

Kpucrannu3zamus criiaBoB TBEpABIX PaCTBOPOB.
Juddy3norHOE IepeoxnaxacHue.

JlennpuTHast KpUCTaTU3aLKS.

Kpucrannu3zaius 3BTEKTHUECKUX CIIJIABOB.

Kpucranmu3zamnust mpu 04eHb OOIBIINX CKOPOCTIX OXJIKICHUSI.

KMS5 KontponbHas ITK-2-34;T1K-2-35 3aTBepeBaHIE JIUTHIX 3arOTOBOK

pabota Ne5 3aTBepeBaHUE OTIUBOK U CIIIIaBOB, HE UMEIOMINX TEMIIEPATYPHOTO
UHTEpBala KPUCTAIUTU3ALUH

3aTBepeBaHNE OTINBOK M CINIABOB, 00IaTAI0MNX TEMIIEPATYPHBIM
UHTEPBAJIOM KPUCTAJUIN3AINH.

OMnupudecKre 3aKOHOMEPHOCTH MPOIIecca 3aTBEPAECBAaHUS OTIUBOK.
OCHOBBI aHAJIUTHYECKOTO pacdeTa 3aTBepAeBaHIs OTIIHBOK
OCHOBEI pacueTra 3aTBEpACBaHUS OTIMBOK YHCICHHBIMHA METOAAMH
O0beMHas ycajKa OTIUBOK

[Iutanue 1 HaNpaBJICHHOE 3aTBEpIeBaHNE OTIUBOK. [IpnObUTH Ha
OTJINBKaX W OCHOBHI HX pacuera

CrpykTypa OTIUBOK. MOAu(HUIIUPOBAHNE CTPYKTYPBL.

JIukBanus B OTIMBKaX. ['a3bl B OTIMBKAX

JIunelinas ycaJka CIjaBoOB U OTIMBOK

Hanpsoxerust B otmuBkax. KopoOnenne u pa3pymeHne oTINBOK

5.2. Tlepedenn pa6oT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, [P u 1.11.)

IIpoBepsiemble
Kon Hazpanue
WHUKATOPBI Coznepxanne paboTbI
pabotst pabotst N
KOMITCTEHIIMH
P1 JlabopaTopHas IIpurorosneHue CIIaBOB B €YU COMPOTUBICHUS U MHAYKIIMOHHON
pabota Nel neun
P2 JlaboparopHast Bnusnue ckopocTy oxsakAeHus CIulaBa MU €ro KpUcTauIu3aluy Ha
pabota Ne2 pa3Mep JAeHAPUTHOMN SYeHKU
P3 JlabopaTopHas MMK-2-V1;IIK-2-Y2 | BousHue TemnepaTypsl Ieperpesa i cocTaBa CIIaBa Ha
pabora Ne3 JKUJAKOTEKY4ECTh
P4 JlabopaTopHas IK-2-Y3;I1K-2- OmnpeneneHne BETUIUHBI CBOOOIHOM U 3aTPyIHEHHON TMHEITHON
pabota Ne4 V4;IIK-2-B1 yCaJIKH CIJIaBOB
P5 JlabopaTopHas IK-2-Y5;I1K-2- OmnpenerneHne CKIOHHOCTH CIUIABOB K 00Pa30BaHUIO TPEIIUH IPH
pabota Ne5 B2;11K-2-B3 3aTPyJHEHHOH ycalKe

5.3. OueHo4yHble MaTepPHaIbI, HCIOJb3yeMble I IK3aMeHa (onucanne OWJIeToB, TECTOB M T.II.)

OK3aMEHAIMOHHBIA OMUIIET COCTOUT M3 3-X TEOPETHIECKUX BOIIPOCOB M3 CIIEAYIOIIETO CIIHCKa BOIIPOCOB:

[1K-1-31 Teoputo mogodus 1 MOIESTHPOBAHUS METAITYPTHUECKUX TPOIIECCOB

Kakue rassl MoryT pacTBOpATHCS B AKUAKOM CILIaBe xkene3o + 30% Hukens?

KakoBo Ha3Ha4eHHE BHIITOPOB B JINTEHHBIX (opmax?

CyIecTBYIOT JIM CIUIaBHI, Y KOTOPBIX KOA(QUITMEHTH pacTpeaeeHis KOMIOHEHTOB PaBHEI 17

W3BectHbIe BaM nTeliHbIe CBOMCTBA CIIJIABOB M CIIOCOOBI X OMPENeICHHS.

Kakosa miotHocTs criaBa Ti + 50% macc. Sn ? IlnotHocTh TuTaHa 4,5 1/ ¢M 3 , IIIOTHOCTH o1oBa 7,3 1/ ¢M 3.

Kaxkue Merautsl (yka3aTb He MeHee TpEX) 00IanaroT TeMiepartypoit miasineHns B mpeaenax 1000 -15000C?

B kaxux )XuAKHX METalLIaX pacTBOPSIETCS reuil?

Uro Takoe «30HaJbHAs JIUKBALKUS » B OTIUBKaX?

KaxkoB cocraB (B % Macc.) ciuiaBa, cooTBeTcTByRomiero gopmyne CuZn? (MoipHbIe Macchl Cu M Zn IPUMEPHO OJMHAKOBEI).
ITK-1-32 MeTonbl MaTeMaTHYECKOTO U (PU3MUECKOTO MOJIETUPOBAHUS

CKOJBKO KT QJIFOMUHHS MOYKHO PACIUIaBUTH B TUTJIE, ecu OH BMemaeT 20 Kr KuaAKoi Mean?

Kakoii ra3 Moxer cozepkaTbcs B IOpax, BOSHUKIINX NMPH KPUCTAUTU3ALMHY MarHMeBbIX CIIJIaBOB?

KakoBBI BHIIBI MTOTEPH MPH ITABKE METAIJIOB U CIUIaBOB?

Kakne ycrmoBust He0OXOIMMBI JIsI AEHCTBUTEIHFHO PABHOBECHON KPHCTAJUTN3AIMHN CIUIABOB?

Kaxwue nerupyrouie KoMIoHeHTHI U3 nepeuncieHsbix (Al, Cr, Mn, Ti, Mo ,W) OyayT yBenmuuuBaTh IUIOTHOCTH HUKETIEBBIX
cIu1aBoB?

Kakoit Buj sHEprum Heooxomum uis miaBku Mo, Cr, Ti?




KaxoBo coaeprxkaHre HUKeNsS B LEHTPE ACHAPUTHBIX slUeeK JIMTOro ciyiaBa Menb + 10% Hukemns, eciu koG PuuueHT
pacrpeeneHus HUKeNs B MEAU paBeH 27

Kaxkas temmepartypa Oep>KUTCs B )KHUIKOH CEepIIeBIHE 3aTBEPICBAIOIICH OTINBKU?

Kakne nerupyromue KOMIOHEHTEl TUTaHOBBIX cIIaBoB (Cr, Mn, Mo, W) GyyT aKTUBHO HCIIapAThCS IPU BaKyyMHOH IUIaBKE ATUX
cru1aBoB?

ITK-1-33 TIpupory XMMHUYECKUX PEAKLUH, HCIONb3yEMBIX B METAJUTYpPrHUYECKHX TPOU3BOJCTBAX

Kakwuie crmaBsl Hellb3sl TOTOBUTH Ha (BYTEpOBKE, copepikaieii kpemuezém (Si02)?

Uem O0OBIYHO PACKUCISIOT IPH IUIABKE Meb U €€ CILUIaBhI?

KakoBo BusiHME HEpACTBOPUMBIX B PacIIaBe YaCTHUIl Ha MPOLECC KPUCTAIUIN3AIMHY, CBOICTBA U CTPYKTYpy MeTanna?

Kaxkue npiauHE BEI3BIBAIOT BOSHUKHOBEHHE Ta30BON IIOPHCTOCTH B OTIIMBKAX?

JlutHHUKOBas cucTeMa, e€ yCTpOICTBO, Ha3HaUCHUE?

Kakue crimaBbl, HAXOAACH B )KUIKOM COCTOSHUU B aTMOC(epe CEpHUCTOTO rasa, OyayT OJHOBPEMEHHO HACHIIATHCS PACTBOPEHHBIMU
cepoil u kucnopogom?

KaxkoBa nenp nepemeninBaHus paciuiaBa ImpH riaBKe?

UYro o3HauaeT Mapka TUTIA «M100»?

Yro Takoe KO3(QPUIMEHT pacpenesieHus?

ITK-1-34 3akoHBI ¥ MOHATHS QU3MYECKON XUMHH JIJIS aHAIN3a METALTYPTHIESCKUX MTPOIIECCOB

KakoBo comepxanue kpeMHUS B %% Macc. B CIIaBe, COOTBETCTBYIOIIEM IO cocTaBy (hopmyre Mg2Si (MonbHBIE MaccHl Sin Mg
paBHbI 28T U 24T COOTBETCTBEHHO)?

KakoBa Im10THOCTh pacruiaBa MpH Pa3uBKe, €CIIU MIIOTHOCTD cruiaa npu 200C mpuHATH 3a 1(yka3aTh NPUOITU3UTENBHO)?
Kakwue Metamisl 061a1al0T TUIOTHOCTBIO OorbIieit, yeM y Fe?

Kak naBsT MonmuOAeH U ero CIUIaBhI (TeMIIepaTypa, Cpeaa, MaTepUallsl IIIaBUIbHON EMKOCTH, BU SHEPTUH)?

Kaxwue criiaBsl Ha OCHOBE Me/IH TIPH TIepeIUIaBKe Ha BO3AyXe OYIyT HachIAThCS PaCTBOPEHHBIM KHCIOPOAOM?

Kaxkue ycoBHS CIIOCOOCTBYIOT MOSIBIICHHIO B MAKPOCTPYKTYPE OTIIMBKH 30HBI CTOJI0YATHIX KPUCTAIIIOB?

Kakne ra3sl MOTyT pacTBOPATHCS B KUAKOM dyryHe (xene3o +3% yriepona + 2% kpemuus + 1% mapranna)?

IToyemy Bce MaTepHansl, 3arpykaeMble B INIaBUIbHYIO [I€Ub, U IUIABHIBHBIA HHCTPYMEHT JIOMKHBI ObITh CyXUMH?

Yro Takoe neHApuTHas siueiika?

[IK-1-35 IIpupomy pa30oBEIX paBHOBECHH B METAJUTYPIHIECKHX CHCTEMaX

UYro Takoe aByx(a3Has 001acTh B 3aTBEpACBaONIEi OTIHUBKE?

Kaxue Meraiusl Ipy BBEJCHUU UX B XKUJIKUH aTIOMUHUN OYIyT IU1aBaTh Ha IOBEPXHOCTH paciuiaBa?

Kaxkue ra3sl BRIACISIOTCS U3 KUIKOH HEPACKUCICHHOH YIIIepOIICTOH CTaIH P KPHCTAJUTH3ANH pacIuiaBa’?

HyxHO 11 pacKuCIATh )KUAKUNA 4yr'yH Iepe]] pa3iIuBKOI?

Uro noka3bIiBaeT HEPABHOBECHBIN coumyc?

KaxoBo cozeprkaHue HUKENS B IIEHTPE ACHIPUTHBIX siueek B ciuiaBe Fe + 10% Ni, eciin koadpuumenT pactpeneneHust HUKENS B
keneze paseH 0,957

Kakoii ra3 MOXeT cofepkaThesl B IOpax, 00pa30BaBIIUXCS MPU KPUCTAJUIN3AKH YyryHa ( xkerne3o + 4% yraepoaa + 1,5% kpemHus
+ 1% mapranuna)?

UYTo Takoe XUAKOTEKY4ECTh CIIJIABOB, KaK €€ ONpeeIstoT?

Kakos cocras crmaBa (%% macc.), coorBeTcTByromuit opmyne Al 2Cu Mg? MonbHbIe MacChl aTIOMHUHHS, MEAN, MarHus PaBHEI
COOTBETCTBEHHO (T) 27, 64, 24.

[TK-2-31 OcHOBHBIE MOHSATHS, IPUHIUIIBI M TEXHOJIOTMH B METAJUTYPTHH

MoskeT 1 cofiepkaThesi KHCIOPOJ B ITOPAX, BO3HHUKIIHX IIPH KPUCTAIUIA3AIMN YyTyHa?

KakoBa 1enb HCHonb30BaHu MITAKOB U (DIFOCOB MPH IUIaBKE META/LIOB?

Kak obecrieunTs HarpaBlieHHOE 3aTBEPICBaHUE OTIUBOK?

KakoB cocraB mmociieTHIX Kameib )KUIKOCTH TP PaBHOBECHOW KPUCTAINIH3AINH CIUIaBa ATFOMUHUS ¢ 7% IWHKA, €CIN

K03 GHUIUEHT pacupeeneHus IHKa paseH 0,57

KaxoB o0b14HBINi 001IMiT BUI MAKPOCTPYKTYPHI OTJIMBOK?

Kakue MeTasuisl ¥ 351eMEHTBI KPUCTAIIIM3YIOTCS C yBETMYEHUEM 00beMa?

Kakne ra3sl MOTYT cOIepKaThCs B IOpax, BOSHUKIIUX B OTIIMBKAX M3 OJIOBSIHHBIX OpOH3?

Kakne MeTannsl npu MmiaBke HUKOTa He PACKUCISIOT (Ha3BaTh HE MeHee 4)?

Kak n3meHnTCs MaccoBast A0 9BTEKTHUECKON COCTaBISIONIEH B CTPYKTYpe CILIaBa MOC/e KPUCTATU3ALUH C TTOBBIIIEHHON
CKOPOCTBIO OXJIXKACHHS 110 CPAaBHEHHIO C ONIPEAEIEHHON 110 PaBHOBECHOH THarpaMMe COCTOSHUS?

[1K-2-32 OcHoBHBIE (HOPMYITBI H METOAUKH PacIeTOB

KaxoBa minotHOCTb 3050Ta 583-i1 po6Hk! (MI0THOCTH uncTol Menau 8,96 r/ cMm 3, uuctoro 3omota 19,3 r/cm 3)?

Nmeer nn kakoe-mm0O0 3HaYEHNE TEMIIEPATYPHBII HHTEPBAJI KPUCTAIIN3ALNY CIUIABa JUI Ka4eCTBa MOJIydaeMON OTIMBKH?
KakoBa BennanHa H3MEHEHHNS («+» YBENHYEHHE, «—» YMEHBIIICHNE) YACTBHOr0 00BhEMa MPH ITABICHUN ATIOMHIHUS, BUCMYTA,
JxKenesa, KpEeMHHUsI, Me!, HUKes?

Kaxue okcHbl COCTaBISIFOT OCHOBY OTHEYITOPHBIX MaTEpHAaoB, CIIOCOOHBIX BBIIEPKUBATh BO3CHCTBHE METANIMYECKHX
pacruiaBoB?

Kakosa BemmanHa ko3¢ ¢unnenTa pacnpenencHus Meau B ciutase Al+10% Cu, ecru iepBbIe HOSBISIOIINECS KPHCTAIUIBI COAEPIKAT
1,8% Cu?

KakoB MexaHM3M 00pa30BaHHMs B OTIMBKAX «TOPSUYMX» (KPUCTAUIM3ALMOHHBIX) TPEIIUH?

ITo xaxomy cBo¥icTBy Omm3ku Cr, Zr, V?

UYro Takoe HepPaBHOBECHBIH coMUIyc?

Kaxk Ha3bIBaroTCs CIJIaBbl HA OCHOBE MeM (Ha3BaTh J(BE IPYIIIHI CILIABOB)?

I1K-2-33 OcHOBHBIE 3aKOHOMEPHOCTH TEXHOJIOIMYECKUX IIPOLIECCOB

B kxakoM coCTOSHHM HaXOJATCS ras3bl, PACTBOPEHHBIC B METAIIIaxX?

B 4ém BhIpakaeTcs KOPEHHOE pa3Iuiue B IOBEACHUH NIPU IIaBKe aTOMUHUS U Mar{us?




Kakosa BennunHa ko3¢ ¢dHuIMeHTa pacipeeleHus yriepoja B CIUIaBax kenesa ¢ 2-4% 3TOro 371eMeHTa, eClId PaCTBOPHMOCTD
yriepoa B Xkeje3e Ipu 3BTEKTHYECKOH Temneparype paBHa 2,15%C, sBtektuka copepxut 4,3%C ?

Yro Takoe npuOBUTH Ha oTIHBKE? KakoBo e HasHaueHHe?

Kakne MeTaibl, HAX0IACh B JKHIKOM COCTOSTHHH, CTIOCOOHBI PaCTBOPATH a30T?

B kakoit nepuos miaBKH NPOU3BOAUTCS onepanus MoAU(UIIMPOBAHUS paciiaBa?

YT0 MOKHO CKa3aTh O XapaKTepe KPUCTaIUIM3ALMHU CIUIaBa, €CIIN B €70 MHUKPOCTPYKTYpE OOHAPY)KEHBI JICHAPUTHI?

Kak cooTHOCATCS NMUHElHAs yca/ika CIUTaBOB ¥ JIMHEHHAs ycaaKa OTIHNBOK?

JlobaBKu Kakoro MeTasIa OyayT 3aKUIATh IPU BBEJCHUH B XKHUAKYI0 Meas mpu 11000 C?

ITK-2-34 OcHOBHBIE 3aKOHOMEPHOCTH TIPOLIECCOB FEHEPALIUH U NIEPEHOCA TEMIOThI, ABMXKEHUS KUIKOCTU U Ta30B

HasoBure MeTaimibl, 06Jagaroniue BEICOKUM TaBieHreM mapa (6onee 10 [1a) mpu cBoelt TemriepaType IIaBiIeHHs.

Kakne okcuabl COCTaBIISIOT OCHOBY OTHEYIIOPHBIX MaTEePUaIOB, CIOCOOHBIX BBILACPKUBATH BO3AEHCTBIE METAITHUCCKUX
pacriaBoB?

Yro Takoe nUratypa, KakoBo Ha3HauU€HUE JUraTyp?

Kax ynanuts qeHIpUTHYIO JIUKBALUIO?

KakoBa mpuBenéHHas TONIIMHA OTINBOK: Ky0a ¢ pedpom 10 cM; UAMHAPA BBICOTOH 25 ¢M, paAnycoM 5 cM; IIIUTHI C pa3MepaMu
10x40x100 cm3?

Kakwne MeTamibl MOYKHO pacIuiaBUTh B 1iedd, nmetomiel Temmneparypy 8000C (yka3aTh He MeHee TSTH)?

Kakne MeTansl MOKHO ITaBUTH TPA(UTOBBIX TUTIIIX O€3 OITaCHOCTH 3arpSI3HEHHMS pacIliaBa yriepoaom?

Heobxonum nu npornecc pacKUCIEHUs MPH MIaBKe IIUHKOBBIX, MATHUEBBIX U aTFOMUHHEBBIX CIIJIAaBOB?

YT0 MOXHO CKa3aTh 0 KO3 PHUIHCHTAX pacipeneieHns Boibdpama B ciutaBax Fe+10%W u  Fet+20%W , ecnmu Ha muarpamme
COCTOSIHUS KeNe30-BoNIb(paM B 00TaCTH TBEPBIX PACTBOPOB HMECTCS TEMITEPATYPHBII MUHUMYM Ha JIMHUSX JIMKBHIyCa U
conuayca mpu 15% W?

ITK-2-35 OcHOBHbIE 3aKOHOMEPHOCTH XUMUYECKUX U (PU3NKO-XUMHUYECKUX MTPOLIECCOB, MIPOLECCOB MACCONEpeHOCa

Kax momyants amopdHsIit Metami?

Kaxkoit meramn B crmase Fe+20%Ni+5%Al obragaer HanOobIeH IIOTHOCTRIO?

ATOMHBIE MacChl KUCIIOPOAA U aproHa paBHbI COOTBETCTBEHHO 16 T 1 40 1. KakoBa MobHas Macca 9THX 3JIEMEHTOB B ra3000pa3HOM
cOCTOSIHUU?

UTo Takoe «HACTBUIBLY, «KO3EM»?

Kak n3Mmensercs remneparypHblii HHTEpBajl KPUCTAIM3ALUHY CILIaBa TBEPIOrO pacTBOpa B YCIOBUAX HEPAaBHOBECHOMI
KpHCTaIu3auuu?

Kax BrIpakaercst «rpsMasi» U «oOpaTHasD» 30HaTbHAs JTUKBAIMA B OTJIMBKaX (ITOKa3aTh HA MPUMEpaX OTJIMBOK M3 YIIIEPOIUCTON
crama ¢ 0,3%C u u3 crmaBa Al+5%Cu)?

Kakue oxcubl BXOISAT B COCTaB OTHEYIIOPHBIX MaTepuanoB? Yka3aTb He MEHee MATH.

Kakue MeTasuisl ¥ CIIaBbl MOXKHO TJIABUTh B CTANIbHBIX M UyT'yHHBIX THIJIAX?

UeM 00BSACHSIETCS «KUTICHHE» pacIliaBa, 3aJUTOTO B JINTEHHYIO popmMy?

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuxku. HUP)

IIpenmonaraercs caemyromas mKaga OLEHOK:

a) OTIIMYHO» — CTYAEHT MOKa3bIBaeT MIyOOKHE, HCUEPIIBIBAIOINNE 3HAHUS B 00beMe MIPOHIEHHOH MPOorpaMMBl, YBEPEHHO JEHCTBYET
10 IPUMECHEHMIO MTOJY4EHHBIX 3HAHUN HA IIPAKTUKE, TPAMOTHO U JIOTUYECKU CTPOMHO M3J1aracT MaTepuall IpyU OTBETE, yMEET
(hopMyITHPOBATH BEIBOABI U3 M3JI0KEHHOT'O TEOPETHIECKOT0 MaTepraia, 3HaeT JOMOTHUTEIFHO PEKOMEH/IOBaHHYIO JINTEPaTypy;

6) «XOpOIIO» — CTYAEHT MOKa3bIBaeT TBEPABIC U JOCTATOYHO MOTHBIC 3HAHHUSA B 00BbeMe PO ICHHOH IPOTrpaMMBL, TOITYCKaeT
HE3HA4UTEeIbHbIE OUIMOKH MPU OCBEICHUH 33JaHHBIX BOIIPOCOB, IPABUIBHO AEHCTBYET MO MPUMEHEHUIO 3HAHUH Ha MPaKTUKE,
YETKO M3JIaraeT MaTepual;

B) «YIOBIICTBOPHUTEIHLHO» — CTYJCHT MOKA3BIBAET 3HAHKS B 00BEMe IPOIICHHON IPOTpaMMBl, OTBETHI H3JIaraeT XOTs H ¢ OIIHOKaMH,
HO YBEPEHHO UCIIPABIIIEMBIMU 11OCJIE JOIOJIHUTEIBHBIX U HABOISALUX BOIIPOCOB, IPABUIBHO JEHCTBYET 110 IPUMEHEHUIO 3HAaHUH
Ha IPAKTHKE;

T) «HEYHIOBIETBOPUTEIBHO» — CTYACHT JOITyCKaeT IpyObIe OMIMOKH B OTBETE, HE MOHMMAET CYIIIHOCTH M3JIaraéMoro BoIpoca, He
yMeeT IPUMEHATh 3HaHUS Ha IPAKTUKE, 1a€T HEIOIHbIE OTBEThI HA JIONOIHUTENIbHBIE U HABOISALIUE BOIIPOCHL;

6. YHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arinaBue Bubnuoreka W3narensCcTBO, IO
JI1.1 |baznoBaT. A., Merannypruyeckue DnexkTpoHHas 6uOnroTeKa M.: Uzn-Bo MUCuC, 2011
Jlaktnonos C. B. TexXHojoruu. Jiurelinoe

MIPON3BOJICTBO: JIad.
IpakTUKyM: y4ed. mocobue uis
CTyJ. BY30B, 00Yd. 11O HAIIP.
150100 - Metamryprust

JI1.2 | Iluxynos M. B. IInaBka meranios, Bubmorexa MUCuC M.: U3n-so MUCuC, 2005
KPHUCTAIUTH3aLUs CILIABOB,
3aTBEp/ICBaHKE OTJIMBOK: yduel.
1ocoOue IJIst CTyJ. BY30B CIIEIL.
150104 (110400) 'JInTeitnoe Tp
-BO YEPHBIX U LIB. METAJIJIOB'




ABTOpBI, COCTaBUTEIH 3arnaBue bubauoreka W3naTenbcTBO, roj
JI1.3 |IIuxyHoB M. B, TeopeTnueckue OCHOBBI OnexTpoHHas OubIMOTEKA M.: U3n-8o MUCuC, 2009
baznosa T. A, JINTEHHBIX MPOLIECCOB: KYpC
Martsees C. B. JIKIHA: yae0. mocooue Jist
CTYZ. BY30B, 00Yd. TI0 HAtp.
150100 - Metamtyprust
JI1.4 |Iluxynos M. B., Teopust TUTEHHBIX IPOLIECCOB. | DEeKTpoHHAs OubIMOTEKA M.: Uzn-Bo MUCuC, 2008
TTunenxas E. T'., Y. 1: CBoiicTBa METaJIOB U
banamosa H. II. cruiaBoB. [Ipurorosnenue
pacTBOpOB. 3aNKBKa JIUTEHHBIX
dbopm: ¢6. 3amau
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIH 3arnaBue Bbubnmorexa W3narenscTBo, rox
JI2.1 | ®nemunre M., XKykos | IIpoueccs 3aTBepieBaHUsA: OnexTpoHHas OMOIHOTEKA Mocxksa: Mup, 1977
A. A, Pabunosuy b. MOHOTpadus
B.
6.2. Ilepeuens pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 |IomHOTEeKCTOBAS ANMeKkTpoHHAs OudIroTeka MUCuC http://elibrary.misis.ru/
» http://elibrary.ru/
Hayunas snexrponnas 6udmmorexa eLIBRARY
6.3 Ilepeuenb MPOrpaMMHOro odecnevdeHust
I1.1 |Microsoft Office
1.2 |LMS Canvas
I1.3 |MS Teams
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHareHue
A-107 VYuebnas  maboparopms/  IlnaBuibHO- | BepcTakél (hOPMOBOYHBIC-OINT, OEryHBI IS MPUTOTOBICHHS
($hopMoBOUHAas 1Ta0OPATOPHUS: (dbopMoBoUHOW cmecH, OyHKep XpaHeHUs (HOPMOBOYHOU
CMeCH, IIeYd CONPOTHBICHHS, I1€Yh  HHIYKIHOHHAS
PEJITEK, Bepcrak cClecapHbli, CTEIaX  XpPaHEHUS
MOJIENIell M CTEpKHEBBIX SIIUKOB, CTEJUIaX C OIOKAMH,
KJIaI0Basi XpaHEHUS! [IUXTOBBIX MaTEepUaJIOB
Jlro6oit Kopryc | YueOHass ayauropust Uil TPOBEAEHUS | KOMIUIEKT ydeOHOH mebenu a0 36 MecT Ais oOydarommxcs,
MynbsTUMeniHast 3aHATHH JICKIMOHHOTO THIIA W/WIM JUIA | MyJIbTUMEAWItHOE  00OpymoBaHHWE, MarHHUTHO-MapKepHas
MIPOBEJICHUSI TPAKTUUECKHUX 3aHATHI: Jocka, pabodee mecto mpemonasarens, IIKc moctymom x
UTC «Uureprer», DUOC yHHBepcuTeTa depe3 IHYHBIHA
kabuner Ha miarpopme LMS Canvas, JIHIIEH3HOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus
JIro6oit Kopryc | YueOHast ayauTopust Ui IPOBEICHUS | KOMIUIEKT y4eOHOH mebenu no 36 MecT aisi 0Oydaromiuxcs,
MymnbTiumMenuitHas 3aHATHH JICKIMOHHOTO THIIA W/WIM JUIA | MyJIbTUMEINItHOE  00OpyIoBaHWE, MarHHTHO-MapKepHas
IIPOBEECHUS IPAKTUUECKUX 3aHATHIN: Jocka, pabouee Mmecto mpemnogasatens, IIKc moctymom
UTC «UHurepuer», DUOC yHuBepcuTeTa dYepe3 IJUUHBINA
kabuner Ha mmiarpopme LMS Canvas, IHIIEH3HOHHBIE
nporpamMel MS Office, MS Teams, ESET Antivirus
YuTanbHbINA 3a1 KOMIUICKT ydeOHOW MeOenu Ha 55 MecT i 00ydaroniuxcs,
3JIEKTPOHHBIX PECYPCOB 50 IIK c¢ pmocrymnom k MUHTC «Uurepuery, 2UOC
YHHBEpCHTETa 4epe3 JIMYHBII kabuHeT Ha maardopme LMS
Canvas, nuneHsnoHHsle mporpammbel MS  Office, MS
Teams, ESET Antivirus.

8. METOAUYECKHUE YKA3AHUSA JJIAA OBYYAIOIIIUXCA




