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Lear npenogaBaHusi NUCHUIUVIMHBI - J1aTh CTYAEHTaM 3HAHUS O CTPOCHUH,
bu3NUecKUX, MEXaHHYECKUX U TEXHOJOTHYECKHMX CBOWCTBAX METAIJIOB M CIUIAaBOB
HE0OXOoAuMBbIE ISl TMPaBWIBHOTO BbIOOpa MaTepualia, METOJa €ro YIPOYHEHHS U
CHIDKCHHUS METAJUIOEMKOCTH U3JeNHsl TpPU OJHOBPEMEHHOM JOCTHIXKEHUM Hambosee
BBICOKOHN TEXHUKO-KOHOMHYECKOUN 3PHEeKTUBHOCTH.

3amaun  W3y4yeHUS JAUCUMIUIMHBL: M3YyYUTh 3aKOHOMEPHOCTH (HOpMHUpPOBaHUS
CTPYKTYpbl MaTEpHaJIOB, CTPOEHHE U CBOMCTB MaTEpHAJIOB; CHOCOOBI TOBBIIICHUS

KOMIUIEKCa CBOMCTB MTyTEM TEPMHUUECKON U XUMHUKO-TEPMHUIECKO 00pabOTKOM.

Mecto yueOHOM qucuuiinHbl B cTpykrype OOII BO
JlucuurianHa onupaeTcsl Ha coJiepKaHue CIeAYIONUX YYeOHbIX NUCIUILUIUH: (U3UKa
Y HEOPraHUYeCKasi XUMHS.

Komnerenunn

ANCIHUIIJINHBI

o0yuarouerocs,

(popmupyemsie

B pe3yJbTaTe OCBOEHHS

B niporiecce ocBoeHMS TaHHOM MTUCIUILIMHBI Y CTYJIeHTa (DOPMHUPYIOTCS CICAYIOIINE

KOMIICTCHIIMN:

oOmenpodeccuoHanbHbIC

WNHnukaTopsl 1OCTHXKEHUS
Kon komnerenuumn HanmeHnoBanue koMneTeHUUN
KOMITCTCHITUHU
OIIK-1 Cnocoben u3yuarts, | 3-OI1K-1 3HaTh: pu3NKO-XUMHUYECKHE

aHAJM3UpPOBaTh,  MCIOJB30BaTh | CBOMCTB MAaTepUaIOB, OCHOBBHIBAsICh Ha
MEXaHU3MBI XUMUYECKHUX | 3HAHUSIX O CTPOCHUHU BEIIECTBA,
peakumii,  NPOUCXOMAIIUX B | IPUPOJIEC XUMUUYECKON CBA3U
TEXHOJIOTHYECKUX TMPOIEccax U | pa3InyHbIX
OKpY’KaroIleM MUpE, | KJIACCOB XUMUYECKUX DJIEMEHTOB,
OCHOBBIBaSICh Ha 3HAHUSAX O | COCAMHEHUH, BEIIECTB U MAaTEPHAJIOB.
ctpoenun BemectBa, mpupozae | Y-OIIK-1 YMers: ucrnonas3oBarh
XAMHWYECKOW CBSI3W M CBOMCTBax | MEXaHW3Mbl XUMHUUYECKUX PEAKIUH,
Pa3IMYHBIX KJIACCOB XMMHUYECKUX | MPOUCXOANINX B TEXHOIOTUUECKHUX
AJIEMEHTOB, COEIMHEHUH, | MpoIeccax U OKPYKaIOIIEM MUPE,
BEIIIECTB U MAaTEPHAIIOB. JUIST OTIPEJICICHUST KaueCTBEHHBIX U

KOJIMYECTBEHHBIX XapaKTEPUCTUK

BEIIIECTB U MaTEPHAIIOB.

B-OIIK-1 Bnaners: aHaJIN30M

METOJIOB  OIpeNeeHUs] TpedyeMbIX

apaMeTpoB HU3MEPEHUS

KaueCTBEHHBIX

U  KOJIMYECTBEHHBIX XapaKTEPUCTHK

po0 ChIPbsi U MOTY(HaObpUKATOB.

OIIK-2 Cnocoben ucnonb3oBathk | 3-OI1K-2  3HaTh: MaTeMaTHYecKue

MareMaruyeckne,  (GU3UYECKue, | MeTOAbl (U3UYECKUX, XUMHUYECKUX
(bU3UKO-XMMUYECKHE, SBJICHUM, OCHOBHBIX 3aKOHOB (DM3HUKHU
XUMHUYECKHE METO/bI JUISL | I XUMHA W T[PUMEHATh UX B
peeHus 3a1a4 | npodeCCUOHAIbHON JeSITEIbHOCTH.
po¢eCCHOHATBHON VY-OIIK-2 Ymers: pemarh
JIeATEITbHOCTH. MaTemMaTuieckue, Gu3nyecKue,

(bU3UKO-XUMUYECKHE U XUMHUYECKHE

3aa4uu 111 00pabOTKH, aHAIN3a U




B-OIIK-2

METOJaMU

MaTEMaTHYCCKHUMU,
(bl/ISI/IKO'XI/IMI/ILIeCKI/IMI/I, XUMHUYCCKUMU

ornpezeNneHus
MIPOBEICHUS
XUMHYECKHX XapaKTEPUCTUK CBIPbS,
BCIIOMOTaTeNbHBIX

TOTOBOM MPOTYKITHH.

CHCTEMAaTU3alu JaHHBIX
TEXHOJIOTUYCCKOI'0 IIponecca.

Bnanets:
(UBUYECKUMHU,

pPEIICHUA 3aJa4 JJIA
IoCJIICOJOBATCIbHOCTH

aHaIM30B  (PU3HKO-

MaTcpuaioB u

3anaqn BOCIIUTAHUS, PCATU3YEMBIC B paMKaX OCBOCHUSA JUCHUIIINHbI

Hanpasaen | Co3nanme Hcnonb3zoBanue  BocnurateabHOro | Bosieuenue
ue/ ycJ10BMi, NOTeHIHAJIA y4eOHBIX JUCHUILIHH PA3HOILIAHOBYIO
neJin o0ecreYnBarOIH BHEY4YeOHYI0
X JeATEILHOCTh
IIpodeccuo | - hopmupoBanue | VMcnonb3oBaHHE BOCIIUTATENILHOTO 1.Opranusanus Hay4HO-
HaJIbHOE U KYJIbTYpBI MOTEHLIMAJIA TUCLUIUINH PAKTUYECKUX
TPyAOBOE HCCIIEIOBATEIbCK | MPO(GECCHOHATBHOTO MOTYIIS JIst KOH(epeHLM U BCTpeu ¢
BOCIIMTAHUE | Ol M MH)KEHEPHOU | GOPMHUPOBAHUS MHKEHEPHOTO BEYLIUMHU
JeSTEIIbBHOCTH MBIILJIEHUS] U HHKEHEPHOH KYJIbTYpHI 32 | ClIELUAINCTaMU
(B16) CYCT IPAKTUYECKUX CTYAECHUYECKUX IPEANPUATHI TOPOJA U
HCCIIEIOBAaHUM COBPEMEHHBIX BETEpaHaMU aTOMHOMN
MIPOU3BOJICTBEHHBIX CUCTEM; IPOEKTHON | OTPACIH.
NEeATEIbHOCTH CTYACHTOB 10 2. Opranuzauus u
pa3paboTKe U ONTUMHU3ALNU IIPOBEJICHHUE MPEAMETHBIX
TE€XHOJOTMYECKUX CUCTEM, CBA3AHHOMN C | OJIMMIIMAJ M y4acTue B
pelIeHrneM peaabHbIX KOHKypcax
MIPOU3BOJICTBEHHBIX 3ajiay; po(hecCuOHATILHOTO
MIPOXO’KJCHUS Yepe3 pa3sHOOOpa3HbIe MacTepCTBa.
UTPOBBIE, TBOpUYECKUE, PeCTUBATILHBIE 3.YyacTue B €XKeroHbIX
(hopmbl, TpeOyrole aHAIN3a CJI0KHOTO | aKIUAX CTYAEHYECKUX
00BEKTa, MOCTAHOBKU OTHOCUTEIBHO CTPOUTENBHBIX OTPSIOB
HEero npeodpazoBaTeNbHBIX 3a4a4 JJIs
UX ONTUMAJIBHOTO PELIEHUS.
CrtpykTypa u coaep:kaHue Y4eOHOM TUCUMIIIMHBI
Kasiengapubiii uian
Buapl yueOHOM MeSTeTbHOCTH =
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1 2 3 4 5 6 7 8 9 10
BxoJiHOW KOHTPOJIb BK
1 | Beenenue. Copnepxanue Kypca. | 10 0,5 -- 10
Ilepeuens mutepaTypsl. CrpoeHue H
CBOICTBa 4YHCTBIX MeTaioB. dDa3el u




CTPYKTYypa B METaLIMYECKUX CILIaBax.
[Monsitue o haze u CTpyKTypE.

2 | [locrpoenne u HasHaueHue pauarpamm | 10 0,5 -- 10
COCTOSIHMSI CILIABOB KJI1 25
3 | XKenezo u cmmaBel Ha ero ocHose. | 14 0,5 2 - 10
1 KommoHeHTs! # (ha3bl B CHCTEME KeJe30-
yIIIepO
4 | Ilnactudeckas nebopmarus, | 14 - 2 - 10

peKpHCTaIIIN3AIHS U MeXaHHYeCKHe
CBOMCTBa METAJJIOB U CILUIABOB.

5 | OOwume [IOJIOKEHUSA tepmuueckoit | 10 0,5 - 10
00paboTkn crtami. OCHOBHBIC BHIBI
TepMHUUIECKON 00pabOTKH

6 | Xumuko-tepmuueckasi oopabotka crtamu. | 14 0,5 2 - 10
Ycnous HEOOXOAMMBIE sl IPOTEKAHUS
rpouecca XUMUKO-TEPMHUYECKON
00paboTKH.

7 | BiusHME JIETHPYIOIMX »JIE€MEHTOB Ha | 9 0,5 - 10 | KII2 | 25
CTPYKTYpPY, NpOLECCH NPEBpAICHUS U
2 TEXHOJIOTHIO TEPMHUYECKOH 00paboTKu
CTaJm.

8 | KoHcTpyKIMOHHEBIE 1 HHCTpYMEHTaNbHbIe | 14 0,5 - - 14
cTalu u CIUIaBBHI. TpeboBanwus,
MpeabsBisieMble K KOHCTPYKIIMOHHBIM H
WHCTPYMEHTAIBHBIM CTaJISIM

9 | TpeboBanus, mpeabsIBIIeMble K IBETHBIM | 13 0,5 - - 14
MeTalulaM ~ HM  CIUlaBaM.  BimsHue
JIETHPYIOIIUX 3JIEMEHTOB Ha CTPYKTYpY H
MEXaHWYECKHE CBOIMCTBA.

Buj npomMexyTo4HOM aTTecTanun 108 4 6 - 98 3 50
Hroro 100
* - COKpalleHHOEe HauMEHOBaHUE (POPMBI KOHTPOJIS

** - cyMMa MakCUMaJIbHBIX 0aJioB JoikHA OBITh paBHa 100 3a ceMecTp, BKIItOUas 3a4€T U (MIJIM) SK3aMEH

COKpaHIGHHOG HaMMCHOBAaHUC (1)0pM TCKYHICTO KOHTPOJIA U aTTCCTAlluU pa3aciiOB:

Oo60o3nauenune | [TostHOe HAMMEHOBAHHE

KJI Komnoksrnym
3 3auer
YO VY CTHEIN OTUET

KP ColecenoBaHue o0 KOHTPOJIBHOM paboTe




ConeprkaHue JIeKIHOHHOTO Kypca



Tema sexkuuu. Bonpockl, oTpadaTbiBaeMble HA JIEKIUH

Bcero
4acoB

YyeoHo-
METOANYeCcKoe
o0ecreuenue

1

3

BBenenne. OcHOBBI MaTE€pUAaIOBEICHUS U COJEPIKAHUE Kypca.

[lepeuenb nuteparypbl. CTpoeHHE U CBOMCTBAa YMCTBIX METAJUIOB. MeTailibl U
MepuoaruecKas CHCTeMa DJJIEMEHTOB. ATOMHO-KPHUCTAUIMYECKOE CTPOCHHE
MeTasioB. OCHOBHBIE  THUIBI  KPUCTAJUIMUECKUX  pemeTok. OCHOBHBIE
XapaKTePUCTUKU  KPUCTAIMYECKHX  pEIIeTOK. BuIbl  HECOBEpIICHCTB
KPUCTATTMYECKOTO CTPOSHUSI METAJUIOB, oauMophu3M aHu30Tponus. Makpo-
u  MuKpocTpykTypa. Ilonstue o ¢daze u crpykrype. TBepable pacTBOpPHI
3aMelIeHUs] M BHEIPEHHs. XUMHYECKHUE COeOUHEHHs. MexaHHUuecKue CMECH.
Crtpykrypa cminaBoB. Jluarpammbsl ¢a3zoBoro paBHoBecus. llpaBuno ¢as.
[IpaBuiio OTPE3KOB.

0,5

[1-8]

OCHOBHbBIE THIIBI ANATPAMM COCTOSIHHSA CIJIABOB.

[locTpoeHne ¥ Ha3HAaYeHWE JUarpaMM COCTOSHUS CIUIaBOB. JluarpaMMel
CIUIaBOB OOpPAa3yIOIIUX HEOTPaHUYEHHBIE TBEPJbIE PACTBOPHI, OTPaHHUUYEHHBIC
TBEpAbIE PACTBOPHL. J(MarpaMMbl COCTOSHUSI CILIABOB, KOMIIOHEHTBI KOTOPBIX
MMEIOT TOMUMOP(HBIE IPEBPAIICHUSI.

0,5

[1-8]

7/KeJie30 U cruiaBbI HA €ro OCHOBe.

KoMmmoHneHTsl ¥ (a3l B CHCTEME JKeNne30-yriepoa: «¢eppuT, ayCTEeHUT,
[IEMEHTHUT, JKuakas ¢a3za. MexaHUuecKue CMeCH: TMepNIUT, JeneOypHur:
PBTEKTHKA, 3BTeKTOU. Kpucramnuzanus crjiaBoB xkene30-1eMeHTUT. DazoBbie
U CTPYKTYPHBIC H3MEHEHUS B CIJIABAaX JKEJIE30-1EMEHTHT.

0,5

[1-8]

IlnacTuueckas nedopmanus.

@duzuyeckas CYIIHOCTh IUTACTUYECKOW nedopMallvd, peKpHCTaUIh3alus U
MEXaHUYECKHE CBOWCTBA METAJUIOB M CIUIABOB. YIIpyras W IUIaCTHUYECKas
nedopmarusi. CTpoeHue mIacTH4ecku 1e(OpMHUPOBAHHBIX METAJIIOB U CIIJIABOB.

[1-8]

O01mme M0JI0KeHNs TEPMUYECKOH 00padOTKH CTAIN.

OcHOBHBIE BHUIBI TepMUYECKOH 00paboTku. Teopus Tepmuueckoil oOpaboTKu

cranu. Pa3zoBble NMpeBpallleHUs B CruiaBax >kenesa. IIpeBpaienue ¢epputHo-

KapOUIHOM CTPYKTYpbl B ayCTEHHUT MpU Harpese. J(narpamMmma M30T€pMUYECKOTO
acrajia ayCTeHMTA.

0,5

[1-8]

XuMHKO-TepMHUYecKas 00padoTKa cTajiu.

YcnoBust HeoOXoauMBble JUIsl NPOTEKaHMs Ipolecca XMMUKO-TEPMHUYECKON
00paboTku. LleMeHTalnMsl cTalnbHBIX WM3JENUN: Ha3HAUEHHE, CIIOCOOBI, PEXKUMBI.
Tepmuueckas 06paboTKa 1ocie eMeHTalHH.

0,5

[1-8]

Jlermpyommue cTaJIM U CIUIABbI.

BnusiHue Jerupyronmx 3J€MEHTOB Ha CTPYKTYpY, MPOLIECCHl NMPEBPAIICHUS U
TEXHOJIOTUIO  TepMHUecKo  o0paboTku  cramu. IlpudmHBl  BBEJEHHS.
OOpa3oBaHue U MpeBpalleHNe ayCTeHUTA B JISTHPOBAHHON CTAJIH.

0,5

[1-8]

KOHCTPYKIII/IOHHBIG N HHCTPYMEHTAJBbHBIC CTAJIH U CILJIABbI.

TpC6OBaHI/I$I, OpCABABIACMBIC K KOHCTPYKHMOHHBIM HW HWHCTPYMCHTAJIbHBIM
craisaM. BausHue JICTUPYIOHIUX JSJICMCHTOB Ha CTPYKTYPY U MCXaHUYCCKUC
CBOICTBA. BLI60p MapKu CTaJI IJid U3ICIUMN OIMPCACIICHHOI'0O HA3HAYCHUSA B
3aBHUCHMMOCTH OT yCJIOBI/Iﬁ Harpy>xCHus U CCUCHUS.

0,5

[1-8]

LIBeTHbIEe MeTAMJIbl M CIUIABBI. TpeOoBaHUs, MpPEIbsBIsSEMble K IIBETHBIM
MeTajulaM M CIUIaBaM. BiusHHE JIErMpYIOLIUX JJIEMEHTOB Ha CTPYKTYpy H
MeXaHU4ecKrue cBoicTBa. BpiOop Mapku crtamu Juis M3AENIHi ONpeleNeHHOTro

Ha3Ha4YCHUA B 3aBUCUMOCTH OT YCJIOBI/Iﬁ HArpy’>xcHus U CCUCHUA.

0,5

[1-8]




IlepeyeHb NpaKTUYECKUX 3AHATHHA
He mpeaycMoTpeHbl y4eOHBIM TIJIAHOM.

IlepeyeHb 1a00paATOPHBIX 3aAHATHI

HaumenoBanue TEMBbI, naﬁopaTopﬂoro 3aHATHA.
BOl'lpOCbI, OTpaﬁaTbIBaeMbIe Ha ﬂaﬁopaTOPHLIX 3aHATUAX

Bcero
YacoB

Y4yeOHO-
MeTOoIHuYecKoe
o0ecrmeueHue

1

2

3

M3y4yeHue 3aBUCUMOCTH MEXKy CTPYKTYPOU U
CBOMCTBAMM YyT'yHa

2

14

MUKpPOCKONIMYECKHI METOJ HCCIIENOBAaHUS METAJVIOB U CILIABOB.
MukpoaHanus, OINPENEICHHE CTPYKTYPbl METALUIOB C IOMOIIBIO
MHKPOCKOIIA .

10

Tepmuyeckass 00paboOTKa YriepoaucThiX crajieli. OCHOBHBIEC BHIBI
TepMHuUecKoll 00paboTku. Teopus M mNpakTUKa TEPMUYECKOU
00paboTKH

12

Hroro

3ajanus ISl CaMOCTOSITEIbHON padoThI CTYAEHTOB

BOl'lpOCbl AJIA CAMOCTOATEIBbHOI0 U3YYCHUS

Bcero
4acoB

Y4yedHO-
MeTOoANYecKoe
o0ecmeueHue

1

2

3

[Ipouecc xpucraumszauuu. I[liaBneHue wmeramioB. MexaHuszm
Kpuctaumm3aund. JlenapurtHas cTtpykrypa. [Iponeccel 3apoxnenus
U pOCTa KpUCTAUIOB. BiusHHE IpuUMecedl M HECOBEPIIEHCTB Ha
npoiecc  Kpuctawmzamnuioo.  MoaudunupoBanue. CtpoeHue
METAJIJIMYECKOT0 CIUTKA.

10

[1-8]

JlnarpaMmbl  COCTOSIHMS CIUIABOB  0Opa3yloOIIMX XUMHUYECKHE
coenuHeHus. [lporecchl mpoTekaronme TPH  KPUCTAUIA3ZAIUH.
KpI/ITI/I‘-IeCKI/Ie TOYKH JuarpaMm COCTOSHUA. JInnus JIMKBUAYC,
comunyc. llpenenpHas pacTBOPUMOCTh. OBTEKTHKA. KpuBbie
OXJIAXKACHUA YUCTBhIX MCTAJIJIOB. 3aBUCHUMOCTH CBOMCTB CIIJIABOB OT
X CTPOCHUA U XUMHUYCCKOro COCTaBa.

10

[1-8]

Haxmer, BO3BpaT, peKpUCTaUIM3alUs. XOJOIHAS, Topsdas
nedopmaruu. OOmIasi xapakTepUCTUKA MEXaHWYECKHX CBOWCTB
METAaJLIOB.

10

[1-8]

[TossiTne o0 jguarpamMMax COCTOSIHUSI TPOMHBIX  CIUIABOB.
IIpeBpamiennss B TpPOMHBIX CIIaBax. PaspylieHne MeTalioB.
Hopmanbhbple, KacaTtenbHble HampspkeHus. PactaruBaroniue u
CKUMaromue HanpspkeHus. CBepXIUIaCTUYHOCTh METaUIOB |
CIJIaBOB. CTPYKTypHas, CYOKpUTHYECKas. XpPYyIKOe€ H BA3KOE
paspymienre. TpaHCKPUCTAUTMYECKOE W WHTEPKPUCTATUTHYECKOE
paspyumieHve. Xpynkuid ¥ BSI3KUM W3JIOMBbL. BiusHue HarpeBa Ha
CTPYKTYpY ¥ cBoiicTBa  J1edOpMHUPOBAHHOTO  MeTalla.
MexaHuyeckne CBOWCTBA, OIpEAesseMble IPU JAHUHAMUYECKUX
UCIBITaHUAX. MexaHudyeckue CBOWCTBA TIPH  MEPEMEHHBIX
Harpy3kax H3HalIMBaHUE MeTauioB. M3HOCOCTOMKOCTh. Bubl
n3HamyBaHui. IlyTW MOBBIMIEHUS MPOYHOCTH METAJIOB. Buibl
YIOPOUYHEHUH.

10

[1-8]

Knaccudukanus crniaBoB: cranb W 4yryH. BamsiHue yriepona u

10

[1-8]




MIOCTOSIHHBIX (TEXHOJIOTUYECKHUX) MPUMECEH Ha CBOWCTBA CTaJIH.
Uyryn. Knaccudukanus ayryHoB 1o opme BKIIOUYCHHH rpaduTa u
CTPOCHHUIO METAJUTMYECKOW OCHOBBL. CBOWMCTBAa W MapKHpPOBKA
CepBIX YyTyHOB. BBICOKONPOUYHBIH U KOBKHE YYT'YHBI, UX COCTaB,
CBOICTBa, MapKHpoBKa. [IpuMeHeHre YyTyHOB.

Hopmanuzamus cranu. 3akanka cranu. Oxjaxaarouie cpenaa A
3aKaJIKU: BUJbL, BOJHBIE PAcCTBOPBL, Macia, paclliaBbl COJEH,
nienouedt u  MetaywioB. [IpokannBaeMOCTh M 3aKaJUBAaEMOCTh
ctand. CBsi3pb MEXIy  IPOKAJIUBAEMOCTHIO U KPUTHUYECKOU
CKOPOCTBIO 3aKaJIKH, KPUTUYECKUIN THaMETP.

PasHoBugHOCTH CHOCOOOB — 3aKajuKW: MPEpHIBUCTAs 3aKalka,
3aKaJika ¢ CaMOOTITYCKOM, CTyIeHYaTasi 3aKajika, U30TepMHUYecKas
3akasika. O6paboTka cTaiau XonoA0M. BO3HUKHOBEHNE BHYTPEHHHUX
HANPSDKEHUH. 3akanovHble neEeKThI . Otnyck:
HU3KOTEMIIEPaTypPHBIi, CpeIHeTeMIIepaTypHbIH,
BbICOKOTeMIepaTypHblid. [loBepxHOCTHAs 3aKalika.

10

[1-8]

XUMHUKO-TepMUYecKasi 00padoTka cTaiu. YCIoBHUS HEOOXOIUMbIE
JUIsE TIPOTEKaHUsl Mpolecca XHUMHUKO-TEPMHUUYECKON 00paboTKH.
Hutponemenranus. A3oTupoBaHue CTaJIbHBIX U3JICIHH,
Ha3HayeHHe U pexuMbl. CBONCTBA a30TUPOBAHHBIX W3JICITHM.
[{uanupoBanue, bopupoBanue. CununupoBanue. CylnHOCTb
npoueccoB. TemmepaTypHble YCIOBHS W HACBHIIAIOIIUE CPEJbIL.
Juddy3snonHoe  HachlllleHWE  MeTalUlaMH;  XPOMHPOBAHUE,
ATUTUPOBAHHUE. [ToBepxHOCTHOE  YHpPOYHEHHE. CniocoOsr
ynpouHeHusi.  Haxnen.  M3meHeHue AKCILTyaTallMOHHBIX
XapaKTePUCTHUK MOCIIE HAKJIemna.

10

[1-8]

BiusgHue JEeTHpYIOIIMX 3JIEMEHTOB Ha KUHETHUKY W XapakTep
U30TEPMUYECKOIO  IPEBPALLEHHUS ayCTEHUTa B  IEPJIHUTHOMH,
IPOMEXYTOUYHOH M MapTEeHCUTHBIX obnacTsax. Knaccugukanus
JIETUPOBAHHOW CTAJIM 110 PABHOBECHOU CTPYKTYpeE, IO CTPYKType
[OCJIE OXJIAKIACHUS Ha BO3JyXe, M0 COCTaBy, 110 HAa3HAYCHMUIO.
MapkupoBKa JIETMPOBAHHOU CTaIU

14

[1-8]

CrpoutenbHble HU3KOJIETUPOBAHHBIE CTAJIM. ApMaTypHbBIE CTalH.
KOHCTpYKIIMOHHBIE ~ ILIEMEHTYEMbIE  JIETUPOBAHHBIE  CTaJH.
VYiyumiaemble JIerupoBaHHbIE cTalU. BpiOop ynydmaemoil cranu B
3aBHCUMOCTH OT YCJIOBUH HarpyxeHus, TpeOyeMoil MpOYHOCTH U
ceueHus uznenuil. Peccopno-npyxunusie cranu. Knaccupukaus
PECCOPHO-TIPY’KUHHOM CTaJIi 110 YPOBHIO IPOYHOCTU. ABTOMAaTHbIE
ctayu. [1lapuKONOAINITHUKOBBIE CTAJIH.
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Hroro

98

PacueTrHo-rpajduueckas padora
PacuetHo-Tpaduueckas paboTa He peTycMOTPeHa YIEOHBIM IJIAHOM.

Kypcosas paGora

KypcoBas pabota He nmpeaycMOTpeHa Y4eOHbBIM TUTAaHOM.

KypcoBoii npoekT

KypcoBoii mpoeKT He TpeayCMOTPEH yU4eOHBIM TIAHOM.

Oobpa3oBaTe/ibHbIE TEXHOJIOTUHU




Peanuzanus ocBoeHuUs1 JaHHOW TUCIUILIMHBI O0ECIeUnBaETCs JOCTYIIOM Ka)XA0ro 00ydaromerocs K
0a3zaM JaHHBIX U OMOIMOTEYHBIM (OoHAAM, (HOPMUPYEMBIM I10 TMOJTHOMY MEPEUHIO AUCITUIUINH (MOTYIICH)
OCHOBHOM oOpasoBarenbHOl mnporpammbl. B BUTU nelicTByeT KOMITBIOTEpPHBIE KJIACChI, B KOTOPBIX
MPOBOASATCS 3aHATHS MO PA3IUYHBIM JUCIHUIUIMHAM HampabiieHus «KOHCTpYKTOPCKO-TEXHOJIOTHUYECKOE
o0ecrieueHre MaIIMHOCTPOUTENbHBIX MPOU3BOJCTBY», B TOM YHCJE U KIACChl OOECHEeUEHBl JIOCTYIIOM K
cet MHTepHET AJii caMOCTOSATENbHON MOATOTOBKH CTyAEHTOB. Ha kadenpe mmeercs KOMIIBIOTEPHI C
BO3MOXXHOCTBIO pabOThl B CIEHUAIbHBIX MPOrpaMMax M JOCTYNA K COBPEMEHHBIM IPO(heCcCHOHATBLHBIM
0a3aM NaHHBIX, THOPMAIIMOHHBIM CIIPABOYHBIM M MOHCKOBBIM CHCTEMaM, K TaKUM Kak 0a3a JaHHBIX
NePUOANYECKUX U3aHUM.

[TpoBoasTCS MHTEPAKTUBHBIE Yachl B TEUECHUM Y4eOHOW HArpy3Ku MO AAHHOW aucuuIuinHe. J{is
aTTecTallid OOy4arolMXcs, UMEIOTCs 0a3bl OIEHOYHBIX CPEACTB MO AMCLUHUILIIMHE, B COOTBETCTBHH C
YTBEPKICHHBIMH Y4YeOHBIM IUIAaHOM M pabouell MporpaMMoil, BKJIIOYAIOIINE CPEJICTBAa MO3TAIHOTO
KOHTpOJIsI (OPMUPOBAHUSA KOMIIETEHIMH (TEKYIIMl KOHTPOJIb YCIIEBAEMOCTH M IMPOMEXKYTOYHAas
aTTecTallrs), BKIIOYAIOIINEe: BOMPOCH JJIsi CaMOIPOBEPKU, BOMPOCH M 3a/laHus AJI CAaMOCTOSITEIbHOM
paboThl, pedepaTsl WM JOKIAIBI IO TEMaM, BOIIPOCHI K 3a4€Ty, TECTHI JJIsl KOHTPOJIS 3HAHUH.

DOoH/ OLIECHOYHBIX CPeICTB

CDOH,I[ OLOCHOYHBIX CPCACTB IO JAUCHMIIIMHC obecreynuBaeT ITPOBEPKY OCBOCHUA INNIIAHHUPYCMbIX
pe3ynapTaToB 00y4eHUs (KOMIETEHIMH M HMX WHIUKATOPOB) MOCPEICTBOM MEPOMPHUATUN TEKYIIETO,
py6e>I<Hor0 " OIPpOMEKYTOYHOI'O KOHTPOJIA 110 JUCHUIIIINHEC.

CBs3b MCKOAY (I)OpMI/IpyeMLIMI/I KOMIICTCHLIUAMU H (1)OpMaMI/I KOHTPOJIsI HMX OCBOCHHUA
MpeJICTaBjIeHa B CIeNyIolIei TabuIle:

KOI[ 1 HAMUMCHOBAHUC

No HanmeHnoBaHue KOHTPOIUPYEMBIX WHJIUKaTopa HanmenoBanue
/o pa3zenoB (TeMbl) MOCTW)KEHUS OLIEHOYHOT'O CpeJCTBa
KOMIIETEHIIUIA

BxoaHoii KOHTPOIIb

Bomnpocsl BXxoiHOTO
KOHTPOJIs (MMMCHbMEHHO)
ATTecranys pa3esnoB, TEKYIUH KOHTPOJIb YCIIEBAEMOCTH

2 CTpyKTypbI U (ha3bl METATUTMYECKUX 3-OIlK-1, Y-OIIK-1,

1 BxoaHO# KOHTPOJIb

CILJIaBOB B-OIIK-1, 3-OIlK-2, | KomnokBuyM (MMHCEMEHHO)
Y-OIIK-2, B-OIIK-2.
3 OCHOBBI TEPMUYECKON 00PaAOOTKH. 3-OIIK-1, YV-OIIK-1, | KonnokBuym (TUCEMEHHO)
JlerupoBaHHbBIE CTAJIA U CIUIABBI, UX B-OIlIK-1, 3-OIlK-2,
MIPUMEHEHUE. Y-OIIK-2, B-OIK-2.
[TpomMexxyTouHas aTTecTarus
4 3auer 3-OIIK-1, Y-OIIK-1, | Bompocsl k 3auety

B-OIIK-1, 3-OIlK-2, | (muchMeHHO)
Y-OIIK-2, B-OIK-2.

IlepeyeHb BOMPOCOB BXOAHOTO0 KOHTPOJIS:

1. Uem amopdHbIe TBepIbie Tela OTIWYAIOTCS OT KPUCTAUIMUECKUX TBepAbix Ten? [lpuBenute
puMepbl aMOP(HBIX Te.

2. B xakoM arperaTHoM COCTOSIHUM MOTYT HaXOJUTCS BEIIECTB?

3. [lepeuncnure cBOMCTBA METAILIOB.

4. Ilepeuncaute CBOMCTBA HEMETAILIIOB.

5. Kakuie TUIIBI KPUCTANIMYECKUX PEIIETOK B 3HAeTe?

IlepedyeHns Tem AJIs1 MOATOTOBKHU A0KJIa/ia UM pedepara:
«OCHOBBI METALIYPrU4€CKOro Npou3BoACTBA»



TexHonornueckas cxema COBpEMEHHOT0 METaJUTypruuecKoro Mporu3BOICTBA.
[Ipoaykuus yepHOW U LIBETHOM METAJLTYPTHH.
Martepuainsl A1t IpOU3BOJCTBA YyTyHa.
[IpssMoe BoccTaHOBIICHHE Kese3a U3 py (KapooTepMus).
[Tpou3BoCTBO UyryHa.
[Tpou3BoaCTBO CcTaNH.
[TpousBoacTBa Menu.
[Tpou3BoaCTBO aMtOMUHUS (ITEKTPOIH3).
[Tpon3BoACTBO TUTaHA (METAIIOTEPMHUSI).
[Tpou3BoCTBO MarHusl.
[Ipou3BoCTBO cTanu B KOHBEPTEPaX.
[Tpon3BOCTBO 3JAEKTPOCTAIIH.
Bueneunoe padgunupoBaHue craiu.
Kpucrannu3zamus cTalbHbIX CIUTKOB B H3JI0XKHUIIAX.
HenpepriBHbIE pa3nuBKa CTAIH.

16. IlepemnnaBHbIe MpoIIECCHl MPOU3BOJICTBA CTAIIH.

«TexHosorus uteiiHoro mpoussoacTea (JII)

1. CoBpeMeHHOE COCTOSIHME M TIEPCIEKTHBBI Pa3BUTHUSA JIUThS MPH MPOU3BOJCTBE H3ICIUN
MAaIIMHOCTPOEHUSI.

2. dusuueckre 0CHOBBI (OPMOOOPA30BAHUS TUTHIX 3aTOTOBOK.

3. JluteiiHble CBOMCTBA CIJIABOB U MX BIUSHUE HA KAUECTBO OTJIMBOK.

4. Knaccudukarus cnoco6oB (opMooOpa3oBaHus JTUTHIX 3arOTOBOK.

5. TexHonoruueckue OCHOBBI (PopmMOOOpa3oBaHUS IJUTHIX 3arOTOBOK B PAa30BBIX IECYAHBIX
dbopmax.

6. TexHonornyeckre OCHOBBI (POPMOOOPA30BAHUS JIUTHIX 3arOTOBOK JIMTHEM IO BBIILIABISEMBIM
MO/JIEIISIM.

7. TexHomoruyecknue OCHOBBI (OPMOOOPA30BaHUS OTJIMBOK B MHOTOKPATHO HCHOJIb3YEMbIX
dopmax.

8. TexHonoruyeckre OCHOBBI (POPMOOOPA30BAHUS JIUTHIX 3arOTOBOK JIUTHEM I10 Ta3uUIIPyEMbIM
MOJIEIISX.

9. TexHomormuyeckue OCHOBBI (OpMOOOPa30BaHUS OTIMBOK B (opMax, H3rOTOBIEHHBIX
BaKyyMHOH (hOpMOBKOH.

10.TexHosorn4eckre oCHOBBI POPMOOOPA30BAHUS OTIMBOK JIEKTPOILIAKOBBIM JIUTHEM.

11.TexHosornyeckue OCHOBBI (POPMOOOPA30BAHUS OTIUBOK JUTHEM B KOKWIIb M LEHTPOOEKHBIM
JUTHEM.

12.TexHonornueckre 0CHOBBI OPMOOOPA30BAHUS OTIIMBOK JINTHEM IOJT JABJICHHEM.

13.TexHOJIOTHYHOCTh KOHCTPYKLIUH JINTHIX JI€TaJeH MU JUThE B IIeCHaHble (hOPMBI.

14 . M3rotoBnenue OTIMBOK U3 UyryHa ¢ MIIACTUYECKUM IpadUTOM.

15.0co0eHHOCTH HW3TOTOBJIIEHUS OTJIMBOK M BBICOKOMPOYHOTO YyryHa C LIAPOBUIHBIM H
BEPMUKYJISIPHBIM I'paUTOM.

16. OcoGeHHOCTH U3rOTOBIIEHHS CTAIBHBIX OTIUBOK.

17.M3rotoBnenue OTIMBOK U3 aIFOMUHHEBBIX U MAarHUEBBIX CIIABOB.

18.0co0eHHOCTH U3rOTOBJIEHUS OTJIMBOK U3 TUTAHOBBIX CILIABOB.

19.TTosryyeHne OTIMBOK JIMTHEM B MecUYaHble (POPMBI B YCIOBHUSIX KPYIMHOCEPUHHOTO U MacCOBOTO
POM3BOJICTBA.

20. Be16op crioco0a MU3roTOBJIEHUS JINTON 3aTrOTOBKH.

21. OcoOEeHHOCTH U3TOTOBJICHUS OTJIMBOK JINTHEM IO PETYJINPYEMbIM JaBICHUEM.

22. OcoOEHHOCTH U3TOTOBJICHUS OTJIMBOK HETIPEPHIBHBIM JIUTHEM.

23.0co0eHHOCTH U3TOTOBJICHHUS OTIMBOK JIUTHEM 10 BHITUIABISIEMBIM MOJICIISIM.

24.0co0eHHOCTH U3TOTOBJICHUS OTIIMBOK U3 IUHKOBBIX CILIABOB.

25.0c00eHHOCTH U3TOTOBJICHUS OTJIIMBOK U3 MEIM M MEAHBIX CIUIABOB.

«Texnosnorus o6padoTku Mera/uIoB AaBjaennem» O/]

1. IlpumeHeHME 31aCTUYHBIX CPEZ B IUCTOBOM IITAMIIOBKE.
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2. llomydyeHue cBapHBIX MPSMOILIOBHBIX W CIHPAIbHOIIOBHBIX TPYO (TEXHOJOTHS COPTaMEHT,
MIPUMEHEHNE).

3.  XynoxecTBeHHasl YeKaHKa.

4. Jlamacckas cranb. bymar.

5. MexaHuueckue UCIIBITAHUS METAJIOB (3aMep TBEPJIOCTH).

6. BricokockopocTHBIE CIIOCOOBI AePOPMHUPOBAHUS, BIUSHUA CKOPOCTH JehOpMUPOBAHUSA Ha
MPOYHOCTHBIE U TIACTUYECKUE CBOWCTBA.

7. OmHO W MHOrO — TMepexojHas pPOTalMOHHAs BBHITSDKKA 0e3 yToHeHHs cTeHok. ObnacTth
MPUMEHEHHUs, 000pyI0BaHUSI.

8. PoranuonHas BBITSXKKA C YTOHEHHEM CTEHKH 00O0JI0OYKOBBIX JieTallel U3 IUIOCKON 3arOTOBKH.

9. Xonognas odbemHas mrtammnoBka. [Ipumensembie MaTepuabl, 00J1aCTh IPUMEHEHHUS.

10. [IramrioBKa B3pbIBOM KPYITHOTaOAPUTHBIX JI€TAJICH.

11. DnexTpomMarHuTHAs IITAMIIOBKA.

«TexHoJiorus cBapo4Horo npoussoacraay» (CII)

1. IlpumeHenuwe rna3epHOM  TEXHOJOTMM B  BOCCTAHOBUTEIBHON  HaIJlaBKe  JeTanei
ABTOMOOMJIECTPOCHUSI.

2. XojoaHas cBapKa — Kak CIoco0 COeAMHEHUS JeTalleil B TBEPIOM COCTOSHUU.

3. llpumeHeHue 3MEKTPOHHO-TYYEBONH CBAPKU IJISI COCIUHEHUS KAPOMPOUYHBIX CTallei OOJBIINX
TOJILIUH.

4. OcoOeHHOCTM COEQUHEHHS 3aroTOBOK  MajblX TOJIIMH B  MHKPOIJIEKTPOHUKE U
npruOOPOCTPOCHHH.

5. VYibpTpa3ByKoBas cBapKa I[BETHBIX METAIIJIOB.

6. Wcropus pa3BUTHS CBapKU U CBAPOYHOTO MTPOU3BOJICTBA.

7. BpicokoadekTHBHBIE HCTOYHUKU HarpeBa B CBAPOUYHOM MPOU3BOACTBE.

8. BoccranoBnenue geraneil  MamIMH  ANEKTPOAYTOBOM  HAIUIABKOM ¢  MpUMEHEHUEM
(beppOMarHUTHOM MTUXTHI.

Bomnpocs! k pa3geay Ne 1

1) ATOMHO-KpHUCTAJUTHUECKOE CTPOCHUE METAILIOB.

2) Kpucrammmzamus METaIoB.

3) Tlomumopdu3M MeTasIoB.

4) JledeKThl KPUCTAIUINYECKOTO CTPOCHHUSL.

5) MeraniuyecKue CrijIaBbl.

6) Jlebopmaius u ee BUIBL.

7) JlnarpaMMbl COCTOSIHHSI IBOMHBIX CILJIABOB.

9) Ipasuio ¢as.

10) Cps3b MeXIy CBOMCTBaMH CIUIABOB M THUIIOM JUarpaMMbl cocTostHus (npaBuio KypHakoBa)

11) Juarpamma «Kenmezo - yriepoa». XKene3oyrnepoaucTble CIUIaBBI;  XapaKTEPUCTHKA
KOMITOHEHTOB, (a3 U CTPYKTYp.

12) JInarpamma COCTOSIHUS CIIJIaBOB JKEJIE30-1EMEHTHT.

13) CTpyKTypHI CTaj]el 1 YyTyHOB.

Bomnpocsl k pa3geny 2

1) ITonsiTre 0 TepMUYecKoit 00paboTKe CIIIIaBOB.

2) InarpamMma N30TEPMHUUYECKOTO pacnaja ayCTEHUTA.
3) OTxur 1 HOpManu3aLus CTaJIeH.

4) 3akaJyika CTaJId.

5) OTnyck cTajiu U ero pa3HOBUIHOCTH.

6) Tepmomexanuueckas 0oOpadboTKa.

7) XuMuko-TepMuyeckast oopadoTka.

8) JlerupoBanusie cranu (BiausiHue JI9).

9) Knaccuduxanus 1 MapkupoBKa JIETHPOBAHHBIX CTaJICH.
10) KoHCTpyKLIMOHHBIE CTAJIN.



11) MacTpyMEeHTaIbHBIC CTAN U CIUIABBI.

12) Cranu crienuaibHOTO Ha3HAYEHUS.

13) Menap 1 MeTHBIC CIIaBBI.

14) AnroMUHHEBBIC U MarHUEBHIE CILIABBI.

15) Maruwii u €ro CIuIaBbl.

16) TuTaHn u ero CruIaBsbI.

17) CoctaB u kitaccudukams miacTMace.

18) TepmornacCTUYHBIC TIJIACTMACCHI.

19) TepmopeaKkTUBHBIE TIJIACTMACCHI.

20) Pe3una u pe3nHONOI00HBIC MaTEPUAITBI.

21) Crpoenue, knaccupuKaIus U CBOMCTBA IMOJTUMEPOB.
22) KoMno3u11OHHbIE MaTepUaIbl, KJIACCU(PHUKALUSI U METObI OTyYCHHUSI.

B kayecTBe OLIEHOYHOIO cpeacra arreCcranMm pasacjia UCHOJAb3YETCH TaKKE

KOHTPOJIbHAA padora.

Koumponvnas paboma— CcpeiacTBO TPOBEPKH YMEHHH MPUMEHSATh TMOJydYeHHBbIE 3HAHUS
JJIS BBIIIOJTHCHUA SaHaHI/Iﬁ no TEME WM pa3aciy. Brimonnsercs no HHAUBUAYAJIBHOMY 3a/IaHUIO,
MNpEACTAaBJICHHOMY B MCTOAUYCCKUX YKa3aHUAX [15] IJI1  BBIIIOJIHCHUS KOHTPOJIbHBIX pa60T 110
JUCHUITIINHE <<MaTepI/IaJ'IOBe,I[eHI/IC u TexHonorus KOHCTPYKIIUOHHBIX MATCPHUAIOBY.

3AJIAHUSA K KOHTPOJIBHOM PABOTE

Bapuanr 1

1. Onumure GU3NYECKYIO CYIIHOCTH Mpoliecca Kpuctaum3anui [1].

2. BplueptuTe auarpamMmy COCTOSHHSI CHUCTEMbl BHUCMYT — cypbMa. OmNHIINTE B3auMOCHCTBHE
KOMIIOHEHTOB B JKMJIIKOM U TBEPJOM COCTOSHHAX, YKQXHUTE CTPYKTYpHBIE COCTAaBISIOLUIME BO BCEX
001acTAX JUarpaMMbl COCTOSIHUS U OOBSICHUTE XapaKTep W3MEHEHHsI CBOICTB CIUIaBOB B JIAaHHOM cHCTEME
¢ nomouibio npasui Kypnakosa (puc.1).
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Puc. 1. lnarpamma coctostHust BECMYT — cypbMa (Bi — Sb)

3. Kaxoii Bua HanpspKeHU MPUBOJUT K BS3KOMY pa3pylleHHIo myTeM cpe3a? OObsICHUTE IPUPOIY
paspyLICHHU.

4. BpluepTUTE JAMarpaMMmy COCTOSIHMS JK€lIe30 — KapOuj Keje3a, YKaXHTe CTPYKTYpHbIE
COCTAaBIIAIOLIME BO BCEX OOJACTAX JAMarpamMMbl, ONMIIUTE MPEBPAICHUS W TOCTPOWTE KPUBYIO
oxJaxaeHus B uHTepBasie temmeparyp ot 1600 mo 0°C (¢ mpumeHeHueM mpaBuia (as) Ais CIIIaBa,
conepxamiero 2,6%C. s 3aJaHHOTO CIUIaBa OMpEAeTIUTe MPOIEHTHOE CO/AepKaHue yriepoaa B (azax
npu temneparype 1000°C.

5. Borueprute auarpamMmy M30TEPMUYECKOTO IMPEBPAILCHUS ayCTEHUTA I CTaIM Y8, HaHEeCUTe Ha Hee



KPHBYIO p&KUMa TePMUIECKON 00paboTKH, obecrieunBaromeii nomydenue tBepaoctu HRC60 — 63. Vkaxwure,
KaK 3TOT PEXKMM Ha3bIBACTCS, ONUILIKATE CYIITHOCTh MPEBPAIICHNI 1 KaKasi CTPYKTypa MOJIyJaeTcsl TIPH STOM.

6. Ha3zHaubTe peXMM TEPMHUYECKOH OOpabOTKHU (TeMIepaTypy 3aKallki, OXJIXIAIOUIYI0 Cpeay U
TEMIIepaTypy OTIycKa) 3yOmin u3 cranu Y9. Omummre CTPYKTYpY W TBEPAOCTh MHCTPYMEHTA ITOCIIE
TEPMHUYECKON 00pabOTKH.

7. B pesynbTare TepMHUYECKOH 00pabOTKU MOITYOCH JTOJDKHBI MOTYYUTh TOBBIIICHHYIO TIPOYHOCTD I10
BceMy cedyeHuio (TBepaocte HB230 — 280). s u3rotoBnenus: ux BeiOpana cranb 30XI'C: a) pacumd-
py#iTe cOCTaB M ONPEEIUTE TPYIITY CTAIN 110 Ha3HAYCHUIO; 0) HA3HAYBTE PEXKUM TEPMUIECKONW 00pabOTKH,
NPUBEIUTE er0 0OOCHOBaHUE, OOBSCHUB BIUSHUE JICTHPOBAHMS HA MPEBPAIICHUS, IPOUCXOISIINE HA BCEX
JTanax TEPMHYECKOW OOpaOOTKM JaHHOH CTali; B) OINUIIATE CTPYKTYpY HM CBOWCTBA CTajH IOCIE
TEPMHUYECKON 00pabOTKH.

8. Jluist M3roTOBJICHHUS J€Talell BBICOKOW MPOYHOCTH HCIIONB3YETCs MAPTEH-CUTOCTAPEIONIAs CTallb
H18K8M3: a) pacmmdpyiiTe cOCTaB W yKaXUTE TPYIIY CTAIM IO HAa3HAYCHHIO; O) Ha3HAYbTE M
O00OCHYWTE pPEKUM TEPMUYECKOH 00pabOTKH, OOBSICHUB BIIMSHUEC JICTHPYIOIIMX 3JCMEHTOB Ha
NPEBpPAICHHS B CTAIIU; B) OXapaKTEPU3YHTE CTPYKTYPY M OCHOBHBIC CBOWCTBA CTAJIH.

9. MeramnokepaMuieckue xKapornpoyHble cruiaBel. COCTaB, CBOMCTBAa M O0JIACTh MPUMEHEHHUS UX B
MAaITMHOCTPOCHHUH.

10.TepMOpeaKkTUBHBIC TIACTMACCHI, UX 0COOCHHOCTH M 00J1aCTh IPUMEHCHHSI.

BapuanT 2

1. OnummTe CTPOSHHE W OCHOBHBIE XaPAKTEPHCTUKU KPHCTAUIMYECKOM PEIIeTKH MarHus (IapaMeTpebl,
KOOPAMHAIMOHHOE YHCJIO0, TUIOTHOCTB YITAaKOBKH).

2. BelueptuTe auarpaMMy COCTOSIHMSI CHCTEMBbl CBUHEI] — cypbMa. ONUIINTE B3auMOJIEHCTBHE
KOMITOHEHTOB B JKHIKOM M TBEPIOM COCTOSIHUSX, YKQKUTE CTPYKTYpHBIC COCTaBIISIOIIME BO BCEX
o0nacTaX auarpaMMbl COCTOSIHMSL U OOBSICHUTE  XapaKTep M3MEHEHHsI CBOICTB B JaHHOM cUCTEME C
nomotikio npaBui Kyphakosa (puc. 2).
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Puc. 2. Tnarpamma coctosiausi cBuHell — cypbma (Pb — Sh)

3. Kak u3MeHsI0TCSl MEXaHW4YeCKHe U Ipyrue CBOMCTBA PU HarpeBe HaKJIEMaHHOTO MeTasuia?

4. BpluepTHTE JAMarpaMMmy COCTOSIHHMS JKelIe30 — KapOuj Keje3a, YKaXHTe CTPYKTYpHbIE
COCTaBIJIAIOLIME BO BCEX OOJACTAX JAMarpamMMbl, ONMIIUTE MPEBpAIEHUs W TOCTPOWTE KpPUBYIO
HarpeBaHusi B uMHTepBase Temreparyp or 0 go 1600°C (c mpumeHeHueM mpaBuwia (a3) Ui CIUIaBa,
conepxauiero 3,3%C. [Ins 3amanHoro cmasa npu temmneparype 1200° C ompenenure: IpoOUEHTHOE
coJiepKaHue yriaeposa B (pa3ax; KOMMUECTBEHHOE COOTHOLICHUE (a3.

5. C momouipi0 AMarpaMMbl COCTOSIHUSL Kele30 — KapOuja jKene3a OMNpeAeiuTe TeMIepaTypy
IIOJIHOTO M HEMOJIHOTO OTKura M HopMmanuzauuu g cranu 20. OxapakTepusyWTe 3TH pPEXUMBI
TEPMUYECKO 00pabOTKH M MPUBEIUTE KPAaTKOE OMHMCAHHME MHKPOCTPYKTYPHI U CBOMCTB CTald IOCIe
Ka)KJ0r0 BUJa 00pabOTKH.

6. B pesynbprare TepMuuecKoil 0OpabOOTKM HEKOTOpHIC JETalM MAalIMH JOJDKHBI MMETh TBEpIbIH



W3HOCOYCTOWYMBBIN TMOBEPXHOCTHBIA CJIOW TpHU BA3KOW cepjieBuHe. JlJIs M3roTOBJIICHHWsS] WX BBIOpaHa
cranb 15X®D: a) pacmudpyiiTe cocTaB B ONPEACIUTE TPYIIY CTald [0 HAa3HAYCHUIO; 0) HA3HAYbTE
PEKUM TEPMUYECKOM M XUMHUKO-TEpMUYECKOW 0OpabOTKH, MPUBEAUTE €ro 00OCHOBaHME, OOBSICHUB
BJIMSTHUE JIETUPOBAaHUS Ha IMpEBpAIlleHUs, MPOUCXOJAIINE Ha BCEX HJTalax TEPMUYECKOM 00padoTKu
JAHHOW CTaJIM; B) ONMUILIUTE CTPYKTYPY U CBOMCTBA CTAJIM MOCIIE TEPMUYECKON 00pabOTKH.

7. B pe3ynbrare TepMuuecKkoil 00pabOTKU BTYJIKH JTOJKHBI OJIYYUTh MOBBIIIEHHYIO IPOYHOCTH IO

BceMy cedenuio (TBepaocts HB250 — 280).

s m3rotoBnenus ux BeioOpana crainb 40XI'P: a) pacmmdpyiite cocras

U OIIpe/IeTUTEe, K KaKOi rpymie OTHOCUTCS JaHHAs CTallb [10 HA3HAYEHUIO;

0) Ha3HA4YbTE M OOOCHYHTE PEKUM TEPMUUYECKOHW OOpaOOTKH, OOBSICHUB BIHUSHHUE JICTHPOBAHMS Ha
IpeBpalleHus], MPOUCXOASIINE HA BCEX 3Talax TEePMHUECKON oOpabOTKM MaHHOW CTalH; B) OMUIIUTE
CTPYKTYpPY U CBOMCTBA CTaJlu MOCJIE TEPMUUECKONH 00pabOTKH.

8. Jlmsa neraneit, paboTaromux B CIa0OBIX arpecCHBHBIX cpefax, MpuUMeHsieTcss ctanb 8X13: a)
pacuudpyiTe COCTaB U OMpPENeIUTe TPYIIY CTald MO CTPYKType; 0) 0ObSCHUTE HAa3HAuYE€HUE XpOMa B
JTAHHOM CTaJly; B) Ha3HAYbTE U 0OOCHYITE PEXKUM TEPMHUECKON 00pabOTKH.

9. [Ins W3roTOBIIEHUSI TOKOMPOBOJIAIIMX VYIPYrUX 3JIeMEeHTOB BbiOpan cminaB bpbHT-1,9.
[IpuBenuTe XMMHYECKUH COCTaB, PEXHUM TEPMHUUYECKON 0OpabOTKHM M TOJNydaeMmble MEXaHHYECKHE
cBoiicTBa Marepuana. ONUIIUTE MPOLECCHI, TPOUCXOIAIINE MPU TepMUUECcKol 00paboTke, 1 00bICHUTE
IPUPOJY YIIPOUHEHUS B CBS3H C JUArpaMMON COCTOSIHUS MeJlb — OepUILIUN.

10. Onwumure CUTAIBI U METOJBI UX MOJYYEHHUS, BIUSHUE COCTaBa U BEITMYHMHBI KPUCTAIIOB Ha
CBOICTBA CUTAIIIOB. YKaKUTE 001aCTh UX MPUMEHEHUSI.

Bapuant 3
1. IToctpoiite ¢ mpuMeHeHUEM MpaBuia Gpa3 KPUBYIO HarpeBaHUSA IS aJTFOMUHUSL.
2. Bpruepture auarpaMmy COCTOSIHUS CHUCTEMBI Melb — cepeOpo. OmnuimmTe B3auMOCHCTBHE

KOMIIOHEHTOB B JKHJKOM M TBEPJIOM COCTOSHUSX, YKAKUTE CTPYKTYpHBIE COCTAaBJISIOIIME BO BCEX
o0nacTaX JauarpaMMbl COCTOSIHUSL M OOBSCHUTE XapakTep H3MEHEHHs CBOWCTB B JaHHOH cuUCTeMe C
nomotikio npaBuia Kyprakosa (puc.3).
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Puc. 3. luarpamma cocrosiaust Mesib — cepeopo (Cu — Ag)

3. Onummurte JIMHEHHbIE HECOBEPIICHCTBA KPUCTAIUIMYECKOro cTpoeHHus. Kak OHM BIUAIOT Ha
CBOWCTBA METAJIJIOB U CIIJIABOB?

4. BpluepTUTE JAMarpaMMmy COCTOSIHMS JK€lIe30 — KapOuj Kene3a, YKaXHTe CTPYKTYpHbIE
COCTABIIAIOLIME BO BCEX OOJACTAX JAUMAarpamMMbl, ONMIIUTE NPEBPALICHHS W IOCTPOWTE KpPUBYIO
OXJIAKJEHUS B MHTEpBaie Temmeparyp or 1600 mo 0C (c npUMEHeHHeM mpaBuia (a3) i CIulaBa,
cogepxamero 2,3%C. BpiOepute i 33AaHHOTO CIUIaBa JIIOOYI0 TeMIEpaTypy MEXIy JUHUSIMH
JUKBUAYC M COJIMIYC M OIpENeNuTe: cocTaB ¢a3, T. €, MPOLEHTHOE COJAep)KaHHe yriepona B (asax;
KOJIMYECTBEHHOE COOTHOIIECHUE (a3.

5. Ucnonb3yst auarpaMMy H30T€PMHUYECKOTO IPEBPAILCHUS AYCTCHUTA, OOBSCHUTE, MOYEMY HEJb3s



NONYyYUTh B CTAJM YKCTO MApTEHCHUTHYIO CTPYKTYPY NpPH OXJQXICHUH €€ CO CKOpPOCThIO, MEHBIICH
KPUTUYECKON CKOPOCTH 3aKAJIKH.

6. BriOepute yriaepomucTyr0 CTalb JUIS  M3TOTOBJCHHS METYMKOB. HaszHaubTe pexum
TEPMUYECKOH 00pabOTKH, OMHUIIMTE CYNIHOCTh MPOUCXOJSIINX TPEBPALICHUN, CTPYKTYpy U CBOMCTBA
UHCTPYMECHTA.

7. B pesynaprare TepMHUYECKOW OOPaOOTKH TIONYOCH OJDKHBI TOJYYUTh IO BCEMY CEUCHHIO
MOBBIIEHHYIO IPOYHOCTH (TBepaocth HRC28 — 35). Jlnsa ux m3rotosneHus BeiOpana crainb 40XHMA: a)
pacumpyiTe COCTaB M ONpENeNuTe, K KaKOW TpyIIe OTHOCUTCS JaHHas CTalb 0 HAa3HAYCHUIO; O)
Ha3HaYbTe W OOOCHYWTE PEKUM TEPMHUECKOH 00pabOTKH, OOBSCHUB BIMSHUE JICTHPOBAaHHS Ha
NpEBpaICHHs, TPOUCXOAIINE Ha BCEX I3TallaX TEPMHUYECKOH OOpaOOTKU ITAHHOW CTaiH; B) OIMIIWTE
MHUKPOCTPYKTYPY U CBOKMCTBA CTAJIH TIOCIIE TEPMUYECKON 00pabOTKH.

8. Hnsa wumsrotoBneHus KaiuOpoB BbIOpaHa cramb 9X18. OTBeThTe HA MYHKTH a), 0), B)
TPEBIAYILIETO BOIPOCa.

9. Jlnsg W3roTOBJICHUS HEKOTOPBIX JeTalieii camoiyieta BbIOpaH cruiaB AJI2: a) pacmmdpyiite
COCTaB U YKKHUTE CIIOCOO U3rOTOBIICHHUS JICTAJICH U3 IAHHOTO CIUIaBa; 0) OMUIIKUTE METO/IbI TIOBBIIICHHSI
MEXaHUYECKUX CBOMCTB CIUIaBa M CYIIHOCTh 3TOTO SIBJIICHUSI.

10. HdocTtowHCTBa M HEOCTATKH muiacTMacc. [IpuMeHeHne TuiacTMace il ITaMIIOBOW OCHACTKH

Bapuanr 4

1. Jlaiite ompezaeneHne TBEpAOCTH. KakuMu MeTogaMu H3MEPSIOT TBEPJIOCTh METAIOB U
cmaBoB? ONHUIINTE UX.

2. Bblueptute auMarpaMMy COCTOSIHHMSI CHUCTEMBl CBHHEI — OJIOBO, OIMILIUTE B3aHMOJICHCTBHE
KOMIIOHEHTOB B JKUJKOM M TBEPJAOM COCTOSIHHSIX, YKQXXUTE CTPYKTYpHBbIE COCTAaBJISIONIME  BO BCEX
00J1acTAX  JaMarpaMMbl COCTOSHUS W OOBSICHUTE XapaKTep W3MEHEHHUS CBOMCTB CILIABOB C ITOMOIIBIO

npasui Kypnakosa (puc.4).

tC
400

327

300 N T~ X

\ K+ ‘q\\
™~ 232
L
200 a\\ 183 =D+ 7
B
/ 62 97,4\
/
100 / 3(otB)

/

10 20 30 40 50 60 70 80 90 100
Pb —_—— 5 Sn sn

Puc. 4 I[I/IarpaMMa COCTOAHHA CBUHCI — OJIOBO

3. I 4ero mpHUMEHSETCS OTXKHUI B MPOLIECCE M3TOTOBJIEHUS XOJOJHOKATAHOM CTaJbHOW JIEHTHI?
Kak Ha3piBaeTcst Takoi BUJ OTXKHra?

4. BoruepTuTe 1uarpaMmy COCTOSIHUSI JKeNe30 — KapOu/ skelie3a, YKaKUTe CTPYKTYPHbIE COCTABIISAIOIINE
BO BCeX OOJIACTSX JUarpamMMbl, ONUIIUTE MpPEBpAlIeHHs M MOCTPOMTE KPHUBYIO HAarpeBaHHs B HMHTEpBase
temneparyp ot 0 mo 1600°C (c mpumeHenuem mnpaBuia (a3) s cruiaBa, conepskamiero 2,4%C. s
3aJJaHHOTO cIr1aBa npu Temreparype 1250°C ompenenure: coctaB ¢as, T. €. IPOLEHTHOE COJIEPKAHUE YIIIEPO-
1a B (ha3ax; KOJIMYECTBEHHOE COOTHOIICHHUE (ha3.

5. Bbruepture muarpaMmy M30TEPMUYECKOTO MPEBPAILEHUS] ayCTEHNTA SBTEKTOMIHOM CTAIM U HAaHECUTE
Ha HEE KPUBYIO PEKMMa W30TEPMUYECKOro OTxura. OIMIIMTE MPEBPAILEHUS U MOMYY4aeMyl0 IOCJIE TaKou
00pabOTKH CTPYKTYPY.

6. HaznaubTe pexuM TepMHUYECKOH 0O0pabOTKM (TeMIlepaTypy 3aKalKd, OXJIXKIAIOIIYI0 Cpely U
TemIeparypy otiycka) peccop u3 cranu S5CI. Onummre X MHKPOCTPYKTYPY U CBOWCTBA IOCIHE



00paboTKH.

7. B pesynbTare TepMHUECKON 00paObOTKHU MIECTEPHU JOJKHBI MOTYYUTh TBEP/IBIA H3HOCOYCTOMYHMBBIN
TIOBEPXHOCTHBINA CJION MpH Bsi3koi cepaneBrHe. C 3Toi 1enbio BeiOpaHa ctamb 18XI'T: a) pacimdpyiite
COCTaB U ONpENEeNUTe TPYIIy CTAId [0 Ha3HA4YeHHIO; 0) Ha3HAYbTe PEKUM TEPMHUYECKOM M XUMHKO-
TEpPMHUYECKO 00pabOTKH, MPUBEAUTE €ro 000CHOBaHKE, OOBSICHUB BIIHMSIHUE JIETUPOBAHUS HA MPEBpAILCHUS,
MPOUCXOMAIINE HA BCEX ATamax oOpabOTKH JaHHOW CTalli; B) OMMIIMTE CTPYKTYPY U CBOWCTBA CTAlIU IOCTE
TEPMUYECKON 00pabOTKH.

8. OnummTe NpUMEHEHHE METaNIOKePaMHUYECKUX TBEPJAbIX CIUIABOB B IMPOU3BOJICTBE LITAMIIOB.
VYKaxuTe UX CTPOCHHE, COCTAB U CBOMCTBRA.

9. Jlns WM3TrOTOBJICHUS HEKOTOPBIX JeTajei camosiera BbIOpaH cruiaB B95T1: a) pacmmdpyiite
COCTaB U YKAKUTE XapaKTEPUCTUKH MEXaHMYECKHX CBOICTB; 0) ONUIIMTE, KakKUM CIOCOOOM
MPOU3BOJUTCS YIPOUHEHHE ITOTO CILIaBa, U 00BSCHUTE MPUPOY YIPOUHEHHUS.

10. OnummTe COBPEMEHHOE MPEACTABICHUE O MOJIEKYJISIPHOM CTPOCHUH IOJIMMEPOB. YKAKUTE
CTPYKTYPY TEPMOILIACTHUECKUX U TEPMOPEAKTUBHBIX MOJIUMEPOB.

Bapmuanrt 5

1. Onumure siBIeHHe noauMopdu3Ma B MPHIOKEHUU K THTAaHY, a TakKe CTPOCHHE UM OCHOBHBIE
XapaKTePUCTUKNA KPHUCTAUNIMYCCKOM pelieTkd (mapaMeTpbl, KOOPAMHAIIMOHHOE YHCJIO, IJIOTHOCTH
YIIaKOBKM) JUIsl KyOM4ecKoi Mou(UKaIiK TUTAHA.

2. BoruepTuTe nuarpammy COCTOSIHHMSI CUCTEMbl MarHuii — Kajbliuil. ONUIINTE B3anMOJICHCTBUE
KOMIIOHCHTOB B JKHJKOM M TBEPJIOM COCTOSIHUSX, YKQKUTE CTPYKTYpPHBIE COCTaBJISIFOIIME BO BCEX
00J1aCTSIX JUarpaMMbl COCTOSTHUS U OOBSICHUTE XapaKTep U3MEHEHHUs CBOMCTB CILIAaBOB B JJAHHOH CHCTEME

¢ noMoInbto npasui Kypnakosa (puc. 5).
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Puc. 5 [lnarpamma cocrosiaust Marauii — kanbimil (Mg — Ca)

3. Uto Takoe OinovHas (MO3amyHas) CTPYKTypa M KaK OHa W3MEHSETCS B MpoIlecce XOJOTHOU
TUIaCTHYECKON Aedopmaruun?

4. BpluepTHTE JAMarpaMMmy COCTOSIHHMS JKelIe30 — KapOuj Keje3a, YKaXHTe CTPYKTYpHbIE
COCTaBIIAIOLIME BO BCEX O0OJACTAX JAMarpamMMbl, ONMIIUTE MPEBPALCHUS U TOCTPOWTE KpPUBYIO
oxJaxaeHus: B uHTepBase Temmeparyp ot 1600 mo 0°C (¢ mpumeHeHueM mpaBuia (as) Ais CIUIaBa,
cogepxamero 0,7%C. BpiGepute i 3aAaHHOrO CIUIaBa JIIOOYI0 TeMIEpaTypy MEXIy JUHUSIMH
JMKBUAYC U COJMIYC M ONpEeAeNuTe: cocTtaB (a3, T. €. MPOIEHTHOE CoJepkKaHue yriepona B (azax mpu
3TOH TeMnepaType; KOJIMYeCTBEHHOE COOTHOLIeHHE (a3.

5. B crpykrype yrmepoaucroii cramm 30 mocie 3akalku HE OOHapYy>KMBAeTCS OCTAaTOYHOTO
aycTeHuTa. B ctpykrype yraeponuctoit cramu Y12 mocne 3akanku Habmogaercs 10 30% ocTaTOYHOTO
aycreHuTa. OOBSCHUTE NPUYMHY ATOTO SBICHHS B CBSI3U C MApTEHCUTHBIMH KPUBBIMU JJISI JTAHHBIX
craneil. Kakoit 06paboTkoi MOXXHO YCTPAaHUTh OCTaTOYHBIN ayCTEHUT?



6. Ha3zHaubTe peXuM TEPMHYECKOW 0OpabOTKH (TeMIepaTrypy 3aKajdkd, OXJIKIAIIIYI0 Cpeay U
TEeMIIepaTypy OTIYCKa) Pe3bOOBBIX KAIUOpPOB M3 ctaiu Y9A. Onumure MUKPOCTPYKTYPY U TBEPAOCTH
MHCTPYMEHTA MOociie TePMUUECKO 00paboTKH.

7. Ins nzrotoBneHus npecc-GpopM BeiOpana crasib 3X2B8: a) pacimdpyiiTe cocTaB ¥ ONPeeITUTe TPYITTY
CTaIM 10 Ha3HAa4YeHWIO; 0) Ha3HAUbTE M OOOCHYHTE pPEKHM TEPMHUYECKOH OOpabOTKH, OOBSICHHB BIIHSHUE
JIETUPOBaHMsl Ha IMPEBpALICHUS, MPOUCXOSIINE HA BCEX 3Tarax TePMHYECKON O0OpaOOTKH JAaHHOW CTaid; B)
OIMUILINTE CTPYKTYpPY U CBOMCTBA CTAIN IIOCIIE TEPMHUYECKON 00pabOTKH.

8. Jlis HEKOTOpBIX MPUOOPOB TOYHOM MEXaHWKHU BBIOpaH ciiaB mHBap H36: a) pacmmdpyiite
COCTaB U OIpEJIEINTE, K KaKO! IPYIINe CIIJIaBOB OTHOCUTCSI MHBAp 10 HA3HAYEHHIO; 0) ONMUIINUTE BIUSHUE
JICTUPYIOLIUX 3JIEMEHTOB Ha OCHOBHYIO XapaKTEPHUCTUKY CIUIaBa M MPUYMHBI BHIOOpA JaHHOTO COCTaBa (B
CBSI3M C aHOMaJuel u3MeHEeHUs KO3 PUIIEeHTa TEPMUUECKOT0 PACIIUPEHNUS).

9. Ha3HaubTe MapKy JIaTyHH, KOPPO3MOHHO-YCTOMYMBOW B MOPCKOHW BOje: a) pacmmdpyite ee
COCTaB M OMNHILUTE CTPYKTYpY, HUCIOJB3Yys TUAarpaMMy COCTOSIHHUS MEIb - LUHK; 0) YKaXuUTe CHocod
YIIPOUHEHUS JTATYHU U OCHOBHBIE CBOMCTBA.

10. Ykaxkute cocTaB U CBOWMCTBA KEPAMHUKHU, IPUMEHSIEMOM B 3JIEKTPOIIPHUOOPOCTPOCHHH.

Bapuanrt 6

1. Onumure siBneHUE NOIUMOPGU3MA B MIPUIIOKEHUHU K KEJe3y.

2. 2. BprueptuTe amarpamMmy COCTOSIHHSA CHCTeMbl Melb — MbIbiIK (Cu — As). Onummre
B3aMMOJICHICTBHE KOMIIOHEHTOB B JKUJKOM U TBEPJIOM COCTOSHUSIX, YKOKUTE CTPYKTypHBIC
COCTaBIISIFOLIME BO BCEX OONACTAX JUArpaMMBbl COCTOSHUS M OOBSCHUTE XapaKTep U3MEHEHHUS CBONCTB
CIUIaBOB B JaHHOW CHUCTEMe ¢ ToMOIIIbio paBuil KypHakosa (puc. 6).
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Puc. 6. luarpamma cocrostaust Meib — MbIIbsk (Cu — AS)

3. OnuimTe ToOYeyHble HECOBEPIIEHCTBA KPUCTAIUINYECKOTO CTPOCHHUSL.

4. BpluepTUTE JAMarpaMMmy COCTOSIHUS JK€lIe30 — KapOuj oKene3a, YKaXHTe CTPYKTYpHbIE
COCTaBIJIAIOLIME BO BCEX OOJACTAX JAUMarpamMMbl, OINMIINTE NPEBPALICHUS U TOCTPOWTE KpPUBYIO
oxJaxjaeHus: B uHTepBaine temmeparyp ot 1600 go 0°C (c mpumeHeHueM mpaBuia (as) /Ui CIuiaBa,
conepxarero 4,8% C. BeiGepute A5l JAHHOTO CIIJIaBa JIIOOYIO TEMIEpaTypy MeXy JTUHUSAMU JTUKBUIYC
U COJIUIYC U OMpesenTe: cocTaB (a3, T. €. MPOLIEHTHOE CoAepkKaHue Yriaeposa B (pa3ax; KOITUYECTBEHHOE
COOTHOIIIEHUE (a3.

5. Berueptute nuarpaMMmy M30T€PMHUUYECKOTO MPEBPAIICHUS ayCTeHUTA Ul CTaIH Y 8, HAHECHTE Ha
Hee KpHUBYIO peXuMa H30TepMHUYecKoil o0paloTku, obecneunBaromiel mnomyuenue teproctu HB450.
VYkaxuTe, Kak O3TOT PEXKHUM HAa3bIBACTCSA, ONUINUTE CYIIHOCTh NPEBpallleHUH U Kakas CTPYKTypa
MOJIy4aeTCsl B JAHHOM CIIydae.

6. KpaTtko H31105KHTE CYITHOCTH MPOLEcca )KUIKOCTHOTO BBICOKOTEMIIEPATYPHOIO IIHAHUPOBAHUS U
IpUMEHSIEMOH Mociie IMaHuPOBAHMSI TEPMUYECKON 00pabOTKH.



7. N m3rotoBnenus (pes BeiOpana cramb 9XC. YKaxuTe cOCTaB U ONMPENeTUuTe, K KaKOW Tpyre
OTHOCHTCSI JIaHHAs CTaJIb MO Ha3HadyeHWio. Ha3zHaubTe M OOOCHYHTE PEXHM TEPMUUYECKOW O0OpabOTKH,
OOBSICHUB BIIMSIHHE JICTUPOBAHWSA Ha  IPEBpAllEHUs, MMPOUCXOJALINE HAa BCEX 3Talax TEPMHUECKOMN
0o0paboTku paHHOM cramu. ONUIINTE MUKPOCTPYKTYPY M CBOMCTBA CTajiM IOCJIE€ TEPMUYECKOM
00paboTKH.

8. JlJist 5IeMeHTOB COMpPOTHBIICHUS BBIOpaH cruiaB Manrannd MHMi3-12. Pacumdpyiite cocras
CIUIaBa U yKaXHUTe, K KaKOW TpyIilie OTHOCUTCS JAaHHBINA CIUIaB 1O HazHaueHUI0. ONUIINTE CTPYKTYpYy U
ANEKTPOTEXHUYECKUE XapaKTEPUCTUKH 3TOTO CILIABA.

9. Jlna wm3rotoBieHus naetaiiell camoseta BbiOpaH cruiaB 1. Pacmmdpyiite coctaB, onmuimre
crocod yIpOYyHEHHUs CIjlaBa W OOBSICHUTE TMPUPOJY VYIPOUHEHUS. YKAKHUTE XapaKTEPUCTUKU
MEXaHUYECKUX CBOWCTB CIUIABA.

10. CrexinoBonokHuT CBAM. Onmmure CBONCTBA, CIOCOO MONMYYCHHs, U3TOTOBIICHUS ACTAlICH U
MPUMEHEHHUS €r0 B MAIIMHOCTPOCHHH.

Bapmuant 7

3. Uto Takoe OrpaHMYeHHBIE U HEOrpPaHMYEHHbIE TBEpAbIE pacTBOpHI? KakoBbl HEOOXOIUMMBIE
ycIoBHs 00pa30BaHUs HEOTPAHHUEHHBIX TBEPJIBIX PACTBOPOB?

2. Boueptute amarpaMmy COCTOSIHHSL CUCTeMbl Marauii — repmanuii (Mg — Ge). Onwumure
B3aMMOJICIICTBHE KOMIIOHEHTOB B JKUJKOM M TBEPIOM COCTOSHUSX, YKKUTE CTPYKTYypHBIC
COCTaBIISIFOLIME BO BCEX OONACTAX JUArpaMMBbl COCTOSHUSI M OOBSCHUTE XapaKTep U3MEHEHHUS CBONCTB
CIUIaBOB B JaHHOW CHUCTEMe ¢ ToMOIIIbio paBuil KypHakosa (puc. 7).
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Puc. 7. Jlnarpamma cocrosiausi Maruuii — repmanuii (Mg — Ge)

3. OnumuTe CyIHOCTb SBJICHUS HAKJIENa U IPUMEPHI €ro MPAKTUYECKOT0 UCTIONIb30BaHUS.

4. Ilpu HempepbIBHOM OXJIQXKJIEHUH CTadd Y8 IMOJlydeHa CTPYKTypa TPOCTHUT + MapTEHCHT.
Hanecure Ha auarpaMMmy HM30TEpPMHYECKOTO IMpPEBpallleHHs] ayCTEHHUTa KPHUBYIO OXJaKICHUS,
00eCTeynBaroIyl0 MOJyYeHUE JTAHHOM CTPYKTYpbl. YKaXHT€ MHTEpBAJbl TEMIIEpaTyp MPeBpaIleHUs U
OTUIINTE XapaKTep MPEBPAIICHUS KKI0W U3 HUX.

5. C momouipio JuarpaMMbl COCTOSIHUSL JK€JIE30-IIEeMEHTHT YCTaHOBUTE TEeMIIEpaTypy IOJHOW U
HEMOJIHOM 3aKalKku A cTauu 45 M ONUIINTE CTPYKTYpPY M CBOMCTBA CTalIM IOCTE KaKJOro BHIA
TEpPMUYECKOi 00pabOTKH.

6. BpiOepute Mapky dyryHa sl HM3TOTOBJICHHS YMEPEHHO Harpy)KeHHBIX JeTaJiell MalluH,
pabotaronux 0e3 TpeHHs, K KOTOPBIM MPEIbSBISAIOTCS, TIaBHBIM 00pa3oM, TpeOOBaHUs JIETKOCTH, a HE
NPOYHOCTU (TJIMTHI, KPBIIIKK KOPITyCa, IIKUBBI CTOWKH, IUIAHIIANHOBI). YKaKUTe cocTaB, 0OpalboTKy,
CTPYKTYpY ¥ OCHOBHBIE MEXaHHUUECKUE CBOICTRA.

7. Kymauku JOMKHBI MMETh MHHHMMAIBbHYIO Je(QOpPMAalUi0 M BBICOKYIO HM3HOCOYCTOMYMBOCTH
(TBepmocth moBepxHoctHOro ciost HV 750 — 1000). dns ux u3rorosineHus BoiOpana craib 35XM®DA: a)
pacm@pyiTe COCTaB CTAIN U ONPEENIUTE, K KaKOW TpyIIe OTHOCUTCS JaHHAs CTajb I10 HA3HAYCHHUIO; 0)



Ha3HAYbTEC U OOOCHYHTE PEKUM TEPMHUUYECKONH M XHUMHKO-TEPMHUYECKON 0O0pabOTKH, OOBSICHUB BIIHSHUE
JITUPOBAHMSI Ha MPEBpAIeHUs], TPOUCXOIAIINE HAa BCEX 3Tanax oOpaOOTKHU JaHHOW CTalld; B) OMUIIUTE
MUKPOCTPYKTYPY U CBOMCTBA CTaJIM MOCIIe TEPMUUYECKON 00pabOTKH.

8. Ins wm3rotoBiieHHs KaauOpoB BbIOpaHa crainb 9X16: a) pacmmdpydTe COCTaB CTAIH H
onpeenuTe, K KaKod Tpylie OTHOCUTCS JaHHAas cTajlb MO0 Ha3HAUYEeHHIO; 0) Ha3HaubTe U OOOCHYMTE
PEXUM TepMUYECcKol 00paboTKH, OOBSICHUB BIMSHUE JIETUPOBAHUS Ha MPEBPALLECHUS, TPOUCXOIAILINE HA
BCEX JTalax TePMUYECKON 00pabOTKU JAHHOW CTalM; B) OMUIINTE MUKPOCTPYKTYPY U TJIaBHbIE CBOWCTBA
CTaJIM MOCJIe TEPMHUIECKON 00pabOTKH.

9. Jlmst M3roToBJICHUS psja JeTajell B aBUACTPOCHHM NMpuUMeHseTcs cruiaB MA2. Pacmudpyiite
COCTaB CILIaBa, MPUBEAUTE XAPAKTEPUCTUKU MEXAHUYECKUX CBOMCTB M YKa)KUTE CIIOCOO M3TOTOBICHUS
JeTanel U3 3TOro CIUIaBa.

10. OnuunTte aHTU(PPUKIIMOHHBIE TOKPBITUSL METAJUIOB MojauMepaMu. [IpuBenuTe XapakTepUCTHKY
UX CBOMCTB M YCIIOBUSI IPUMEHEHUSI.

Bapuanrt 8

1. Onuimre CTpOoeHHWE U OCHOBHBIE XapaKTEPUCTUKU KPUCTALTMUYECKOM pelieTku Xxpoma (mapamMmerpsl,
KOOPJMHATHOE YKCIIO, IFIOTHOCTh YIIAKOBKH).

2. BoluepTuTe nuarpaMmy COCTOSHUSI CUCTEMBI CypbMa — repmanuil. Onuimre B3auMOCHCTBHE
KOMIIOHEHTOB B JKMJIKOM U TBEPJOM COCTOSHUSX, YKQXKHTE CTPYKTYPHBIE COCTABIISIIOIIME BO BCEX
o0nacTsx auarpaMmbl U OOBSICHHTE XapaKTep H3MEHEHHS CBOWCTB CIUIABOB B JaHHOW CHCTEME C
nomolibio npasui Kyphakosa (puc. 8).

3. Kak u3MeHsI0TCS CTpOeHUE M CBOMCTBA MPU HArPEBAaHUU MPEIBAPUTEIHHO 1eOPMUPOBAHHOTO
Meramia?
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Puc. 8. JTuarpamma cocrosiHus cypbMa — repmanuii (Sb — Ge)
4. BpluepTuTe JAMArpaMMy COCTOSIHHUS JKEIe30 - KapOuI IKene3a, YKaKUTE CTPYKTYpHBIE

COCTaBIJIAIOLIME BO BCEX OOJACTSAX JAMarpamMMbl, ONMIIUTE MPEBpAIlEHHs] W TOCTPOWTE KpPUBYIO
HarpeBaHusi B uHTepBaje Temmeparyp oT 0 no 1600°C (c mpumeHeHueM mpaBui ¢a3) Ui CIUIABa,
conepxkamiero 1,7% C. lna maHHoro cmiaBa omnpenenure npu temneparype 1400°C: npoueHTHOE
coJiepKaHue yriaepoJia B (pa3ax; KOTUYECTBEHHOE COOTHOLICHUE (a3.

5. VYraeponucteble ctanu Y8 u 35 UMEIOT MOCIe 3aKallKi U OTIIyCKa CTPYKTYPY MAapTEHCHUT OTIyCKa
u TBEpAocTh: nepsas - HRC60, Bropas - HRCS50. Mcnonb3ys aAuarpamMmy COCTOSIHUS JKeJe30 - Kapoun
JKele3a U YyUUThIBasl IPEBPAIICHUs, TPOUCXOAIINE MIPH OTIYCKE, YKAXUTE TEMIIEpAaTypy OTIIyCcKa ISl
Kaxaol crany. OnuIInuTe BCE NMpEBpallleHus, MPOUCXOAIIME B ITHUX CTAISAX B IIpolLiecce OTIYCKa, U
00BSICHUTE, TTOYEMY CTallb Y 8 uMeeT OONbIIYI0 TBEPAOCTD, YEM CTaJb 35.

6. HazHaubTe peXxuM TEpMHUYECKOH 0OpabOTKH (TeMIepaTypy 3aKallki, OXJIaXJAIOUIyl0 Cpeay U
TEeMIIepaTypy OTIIycKa) JeTajeil MaliH U3 cTanu 45, KoTopble T0JKHBI uMeTh TBeproct HRC40 — 45.
OnumuTe CyIIHOCTh MPOUCXOMAUINX MPEBPALICHUN MPU TEPMUUYECKONH 00pabOTKEe, MUKPOCTPYKTYpPY H
CBOIICTBa.



7. Jlns m3rotoBieHUs pa3BepTOK BbIOpaHa cTanb XI: a) pacmudpyiiTe cocTaB M ONMpenenuTe, K
KaKOW TpyIme OTHOCHTCS JlaHHas CTajb 10 Ha3HA4YeHWIO; 0) Ha3HAybTe M OOOCHYHTE pEXUM
TEPMHUYECKON O0O0pabOTKH; B) ONUIINTE MUKPOCTPYKTYPY M CBOWCTBAa CTalld MOCIE TEPMUUYECKOM
00paboTKH.

8. B xoTiocTpoeHnn ucnonb3yercs craib 12X 1M®: a) pacmudpyiiTe COCTaB B ONPEACIUTE TPYIITY
CTaJld 10 Ha3HAa4YeHHIO; 0) Ha3HAUbTE PEKUM TEPMHUECKON 0OpabOTKM M MpHUBEAUTE ero 000CHOBAHUE.
Onummre CTPyKTYpy CTalIM MOce TEPMUUECKON 00pabOTKH; B) Kak BIUSET TEMIEpaTypa dKCILTyaTalluu
Ha MEXaHWYECKHE CBOMCTBA JaHHOU cTayn?

9. Jlna W3rOTOBJICHMS JeTalied MyTeM TJIyOOKOW BBITSKKH npuMeHsieTcs: JaTyHp JI68: a)
pacmdpyidTe COCTaB W OMUIIUTE CTPYKTYPY CIUIaBa; O0) Ha3HAYbTE PEKUM TEPMUUYECKOW O0OpabOTKH,
NPUMEHSIEMON MEX]y OTAEJIbHBIMU ONEpalusMU BBITSDKKH, U OOOCHYHTE ero BBIOOp; B) NPUBEIAUTE
00IIYI0 XapaKTepUCTUKY MEXaHUUECKUX CBOMCTB CIUIaBa.

10. OnuiuTe BIUsSHUE MOPOIIKOBBIX M BOJIOKHUCTBIX HAIIOJIHUTENIEH HAa CBOMCTBA PE3UHBI.

Bapuant 9

1. OnummMre CTpOE€HWE W OCHOBHBIE XAPAKTEPUCTUKU KPUCTAJUIMUYECKOW pElIeTKH CBUHLA
(mapameTpbl, KOOPIUHAIIMOHHOE YUCIIO, INIOTHOCTh YIAKOBKH).

2. Brorueptute nuarpamMmmy coctosiHus cuctembl kaamMuid — 1muHK (Cd — Zn). Onummre
B3aUMOJICICTBUE KOMIIOHEHTOB B JKMJKOM M TBEPAOM COCTOSHUAX, YKAKUTE€ CTPYKTYpHbIE
COCTaBIISIFOLIME BO BCEX OONACTAX JUArpaMMbl COCTOSHUSL U OOBSICHUTE XapaKTep M3MEHEHHUs CBOWCTB
CIUIaBOB B JaHHOW CHUCTeMe ¢ ToMoIIbio mpaBui KypHakosa (puc. 9).

3. B ueM paznuuue Mex 1y yIpyroi 1 miacTU4eckoi negopmanuei?
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Puc. 9. Jlnarpamma cocrosiaus kaamuii — nuHk (Cd — Zn)

4. BeryeptHTe IuarpaMMy COCTOSIHHUS JK€JIe30 — KapOuJ jkele3a, YKaKHUTe MPEBPAILEHUs] U MOCTPoiTe
KpUBYIO HarpeBaHusi B untepsasie temneparyp ot 0 mo 1600°C (c mpumeHeHueM mpaBui (a3) s CIUIaBa,
coaeprkamero 2,8%C. s 3amanHoro crutaBa ompenenure npu Temmeparype 1250°C: coctaB das, T. e.
MPOLIEHTHOE COJIEpKaHue Yriieposia B (pazax; KOIMUECTBEHHOE COOTHOIIEHHE (has3.

5. IloueMy i1 M3rOTOBIIEHHMST WHCTPYMEHTAa NPHUMEHSETCS CTajlb C MCXOJHOM CTPYKTYpOH
3epHUCTOrO nepauta? B pe3ynbrare Kakoi TepMUUECKOil 00pabOTKH MOXKHO MOYYUTh 3Ty CTPYKTYpY?

6. Ilmamku u3 cramu Y7A 3akaneHsl: mepBas — OT Temneparypel 760°C, BTOpas — oT
temneparypsl 850°C. Mcnonb3ys quarpaMmy COCTOSTHUS jKelle30 — KapOuJ skese3a, 00bsICHUTE, Kakasl U3
ATHX IUIAIEK 3aKaJeHa IPaBUIbHO, UMeeT 00Jiee BHICOKHE PEXKYILME CBOMCTBA U TIOUEMY.

7. s W3rOTOBJIEHWSI MOJIOTOBBIX INTaMIlOB BbiOpaHa cranb SXI'M: a) pacmmdpyiite coctaB u
OIpesieNIuTe, K KaKoM Ipymne OTHOCUTCS JaHHas CTallb 110 Ha3HAUCHUIO; 0) Ha3HaubTe U OOOCHYHMTE pexuM
TEpMUYECKO 00paOOTKH, OOBSICHUB BIMSHHE JIETUPOBAHMS HA IPEBPALLEHHS, TPOUCXO/IIIME HAa BCEX dTanax
TEPMUYECKON OOpadOTKM NaHHOW CTajli; B) OINMUIIUTE CTPYKTYPY M TJIaBHBIC CBOMCTBA CTaIM ITOCIIE
TEPMUYECKON 00pabOTKH.

8. OnuumTe XapakTepUCTHKHU KAPOIPOYHOCTH, XapakTep AeGopMaluu U pa3pylleHUs CILIaBOB,
paboTaroUMX B YCIOBHSIX ATUTEIBHOIO HATPYKEHHsI ITPH MOBBIIIEHHBIX TEMIIEPaTypax.



9. B kadectBe Marepuana Al BKJIAJBIIIEH OTBETCTBEHHBIX MOJALIMIHUKOB CKOJBXEHUS BBIOpaH
criaB b83: a) pacumdpyiite coctaB M ompeaenuTe, K KakOW TPYIIe OTHOCHTCS aHHBIA CIUIaB II0
Ha3HAa4YeHHIO; 0) 3apUCYHTe U OMMIIUTE MUKPOCTPYKTYPY CIUIaBa; B) YKaXUTE OCHOBHBIE TpeOOBaHMS,
MpeabsBIIsieMbIe K 6a00uTaM.

10. Texcronutsl. BausHue xiomuaToOyMakHOM, CTEKJIISHHOM M acOECTOBOM TKaHEW Ha CBOMCTBA
1acTMacc. YKaxure o01acTb MPUMEHEHHUS TEKCTOJIUTA B MAIIMHOCTPOCHHUH

Bapuanr 10
1. Kak BiMsieT CKOPOCTh OXJIAKICHUS Ha CTPOCHHUE KPUCTALTU3YIOIIErocs Merania?
2. BerueptuTe amarpaMMy COCTOSIHHMS cHUCTeMbl amtoMuHuii — Menb (Al — Cu). Onwummre

B3aHMOHeﬁCTBHe KOMIIOHEHTOB B JXHJIKOM MW TBEPAOM COCTOSHHUAX, YKAXKHNTC CTPYKTYPHBIC
COCTaBJIAIOIIUEC BO BCCX 001acTax AuarpaMmbl COCTOSAHUA U 00BIACHUTE XapakKTEep HM3MCHCHUA CBOMCTB

CILJIaBOB B JJAHHOM cHCTeMe ¢ moMoIibio npaBuil Kypraakosa (puc. 10).
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Puc. 10. Jlnarpamma cocTosiHus amoMuHniN — Meb (Al — Cu)

3.  Kak BiuslOT cocTaB cIjlaBa M CTENEHb IUIACTHYECKOM aedopMaluu Ha MpoTeKaHHe
PEKPUCTAJUIM3ALMOHHBIX IpolieccoB? UTo Takoe KpUTHYECKas CTeNeHb Jiedopmanun?

4. BeluepTute IUarpaMMy COCTOSIHMS JKeNie30 — KapOuJI Jkese3a, YKaKUTe CTPYKTYPHbIE COCTABIISIOLINE
BO BceX 0OJacTAX AuarpamMbl, OMUILMTE MPEBpAIEHUs M IOCTPOMTE KPUBYIO OXJIKAEHUS B HMHTEpBase
temrneparyp ot 1600 no 0°C (c npumeHeHreM npaBuia ¢az) s cruiasa, cojeprkartero 2,7% C. Jlns 3aganHoro
CIIIaBa OTIPeJIeNIUTE MPOLIEHTHOE COoJIepKaHue yrieposa B (aszax mpu temmneparype 950°C.

5. Bbrueprure quarpaMmy M30TEPMUUECKOrO MPEBPALIEHUS ayCTEHUTA JUIS CTAM Y8, HAaHeCUTe Ha Hee
KPUBYIO peXXHUMa H30TepMUUEcKor 00paboTku, obecrieunBaromieit nomydenue teepaoctu HRC4S. Vkaxure, kak
3TOT PEXKUM Ha3bIBACTCS, OMHUIINTE CYIIIHOCTb ITPEBPALLEHUN U KaKasi CTPYKTypa ITOIy4aeTcsl B JAaHHOM CITydae.

6. BeiOepuTte MapKy 4yryHa JUlsl U3TOTOBJIEHUS! OTBETCTBEHHBIX JI€Talel MallliH, WCIBITHIBAIOLINX
BUOpAIIMOHHBIE HArPY3KH (KOJIEHYAThIe Babl, IIATYHBI U T. I1.). YKaXUTE COCTaB, 00pabOTKY, CTPYKTYpPY
Y OCHOBHBIE MEXAaHMUYECKHE CBOMCTBA JETANIEH U3 ATOrO YyT'yHa.

7. Jnis M3roTOBIIEHUS IUTUT BBICOKOTO Kjlacca TOYHOCTH BblOpaHa ctans XBI': a) pacmudpyiite
COCTaB M OIpeJeNuTe TPYHIy CTajdH M0 Ha3HAUYEHUI0; 0) Ha3HAYbTE U OOOCHYHTE PEKUM TEPMHUUECKOM
00paboTKH, OOBACHUB BIMSHUE JIETUPOBAHMS Ha TMPEBpAIICHUs, IMPOUCXOAAIIME Ha BCEX JTamax
TEPMUYECKONl 00pabOTKM JaHHOM CTaiM; B) OMMIIUTE CTPYKTYPY U CBOIMCTBA CTalIM MOCIIE TEPMUUECKOM
00paboTKu.

8. Ha3HaubTe HeprkaBeroIyl0 CTallb A paboThl B cpelax cpelnHeil arpeccuBHOCTH. IIpuBennte
COCTaB CTalM, HEOOXOIUMYIO TEpMHUECKYl0 OOpabOTKy M TOJy4aeMylo CTpPYKTypy. OObscHuUTE
¢u3MYecKy0 NPUPOAY KOPPO3SHOHHOW YCTOWYMBOCTH MaTepualla M pOJb KaXIOrO JIETHPYIOLIETO
AIIEMEHTA.

9. Jlns WM3rOTOBICHMS TOKONPOBOASAIIMX YIPYTUX DJIEMEHTOB BblOpaHa Opon3a bpBHT-1,7.
[lpuBenuTe XWMHUYECKHUN COCTaB, PEKUM TEPMUYECKOW OOpabOTKM U TIOJydyaeMble MEXaHHMYECKUe
cBoiicTBa Matepuana. ONUIINTE MPOLECCH], MPOUCXOASIINE TPH TEPMUUECKOI 00paboTke, U 0OBSICHUTE
NPUPOY YIPOUYHEHHUS B CBS3H C AUArPAMMOM COCTOSHUS Meb — OCpUILITHIA.



10.

VKa)knTe OCHOBHEIE OCOOESHHOCTH IIIACTMACC KaK KOHCTPYKIIMOHHOI'O MaT€praia i pCKOMEHIAINH I10

HCIIOJIB30BaHUIO IJIACTMAacC B MAIIMHOCTPOCHH .

IlepeyeHb BOMPOCOB K 3a4e€TY:

1. Crpoenue u cBoiicTBa MeTaIOB. THUIIBI KPUCTAIUIMYECKUX PELIETOK.

2. JledeKThl KpUCTANINYECKOM PeIeTKH METaJIIOB.

3. MexaHu3M npolecca KpucTauinzauuu MetaiioB. CTpoeHHe CIUTKA.

4. ®opMHUpOBaHUE CTPYKTYPbI 1€(POPMHUPOBAHHBIX METAIJIOB U CILJIABOB.

5. CtpoeHue MEeTaNINYECKUX CIIJIaBOB.

6. IIpaBuio ¢a3 ['ub6ca.

7. Jlnarpamma COCTOSIHUS CILJIaBOB, 00Pa3yrOIUX XUMHUECKOE COEAMHEHHE.

8. JlmarpamMMbl COCTOSIHMSI CIUIAaBOB MX MOCTPOEHUE M Ha3HAYEHUE.

9. JlnarpaMma COCTOSIHUS CIUIABOB C HEOI'PAaHMUYEHHOH PacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIOM
COCTOSIHUU.

10. Jlmarpamma COCTOSIHUS CIIJIaBOB, UCIIBITHIBAIOIIUX ITOJIMMOP(HBIE MPEBPALICHHUS.

11. JlmarpamMma COCTOSIHUS CIIJIaBOB C OIPaHMYEHHON pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPJIOM
COCTOSIHUU.

12. Jlmarpamma COCTOSIHUS CIIJIaBOB, 00Pa3yrOIUX MEXaHUYECKUE CMECH.

13. VYmnpouieHHas nuarpaMma COCTOSIHUSL CUCTEMBI JKe1e30-11eMEHTHT.

14. TlpaBwio OTPE3KOB.

15. KomrmoHeHTHI U (a3bl B CIIIaBax jkKeje3a ¢ yriepoIoM.

16. TpeOoBanus, npeabsBIsieMble K KOHCTPYKIIMOHHBIM MaTepuaaM.

17. KoHcTpyKIMOHHAs IPOYHOCTh METAJIIOB U KPUTEPUH €€ OLIEHKH.

18. BnusHue mpumecei Ha CBOMCTBA CTaJICH.

19. BunusHue yriepoja Ha CBOWCTBa cTasel.

20. Knaccudukamuss yriepogucToil craim 1O CTPYKType, IO CIOoco0y MpOU3BOACTBA H
pPacKHCIeHUs, TI0 Ka4eCTBY.

21. Cranu oOBIKHOBEHHOT'O KaueCTBa U KaUeCTBEHHBIE.

22. Buapl uyryHOB. MUKpPOCTPYKTYpa CBOMCTBA MapKHUPOBKA.

23. OOmwme cBeeHUS 0 TEpMOOOpabOTKE.

24. Buapl TepMuyecKoil 00pabOTKU METAIOB.

25. IlpeBpalieHus B CTaJaH MPH HArpeBe.

26. IlpeBpalieHus B CTaJIH NP OXJIAKICHUU.

27. Jluarpamma M30T€PMHUYECKOTO PacIaia ayCTeHUTA.

28. Omxur, HOpMaIU3aIus, CTapeHHe.

29. OrTmyck B cTainy.

30. IloBepxHOCTHas 3aKajka B CTaJH.

31. MapreHcuTHOE pEeBpalleHHE B CTAIIH.

32. TlonmHas v HemoJHAs 3aKajKa CTaNH.

33. IIpokanuBaeMoOCThb CTaJIH.

34. CnocoObl 3aKaJKH CTallu.

35. OCHOBHBIE JIUTHPYIOIIHME HIEMEHTHI B CTANISAX, UX BIUSHHE HA CBOMCTBA CTAJICH.

36. VYnpouHeHHE MOBEPXHOCTH METAJIIOB IJIACTUYECKUM Je(hOpMUPOBAHHEM.

37. O6mwue cenenus o XTO.

38. llemeHTamus 1 HUTPOLIEMEHTALIUS CTAJIH.

39. A30oTHpOBaHUE M HUTPOLIEMEHTALIUS CTAJIH.

40. uddy3noHHas MeTaman3arus.

41. Knaccudukamnus JeTHPOBAHHBIX cTajei (MO0 PaBHOBECHOH CTPYKTYpe, MO CTPYKType Tocie
OXJIQX/ICHUS Ha BO3/YyXE, I10 COCTaBY, 110 HA3HAUCHHIO).

42. llemeHTyeMblIe U yaydlllaeMble KOHCTPYKIIMOHHbIE CTaIIH.

43. CtpouTelbHbIE U aBTOMATHBIE CTAIH.

44, KaponpouHble U XKapOCTOWKHUE CTAIIH.



45. Koppo3MOHHOCTOWKHE CTaJIH.

46. VI3HOCOCTOWKHE CTaNH.

47. PeccopHONPYXKUHHBIE, TOIIAITHUKOBBIE KOHCTPYKIIHOHHBIE CTAIIH.

48. HVHCTpyMEHTAJbHBIC CTAU UIS PEXKYIIETO0 HWHCTPYMEHTA. YTJCPOIUCTBIC W JISTUPOBAaHHBIC
UHCTPYMEHTAJIbHBIC CTAIIH.

49. BpICTpOpEKyIIHe HHCTPYMECHTAIBHBIC CTATd U TBEP/IbIC CILJIABHI.

50. Tutan ®m ero cruiaBbl (CBOKMCTBA, JICTHUPYIONIME SJEMEHTHI, TEepPMHYEcKas oO0paboTka,
IPOMBIIIICHHBIEC CIUIABbI, TPUMEHEHHE, MAPKUPOBKA).

51. AJUTFOMUHHMIA W €ro CIUIaBbl (CBOMCTBA, JICTUPYIOIIHUE AJIEMEHTHI, TEpMHUYECKas oOpaboTKa,
IPOMBIIIICHHBIEC CIUIABbI, TPUMEHEHHE, MAPKUPOBKA).

52. Marauii u ero cmiaBbl (CBOWCTBA, JICTUPYIOIIHME DJJIEMEHTHI, TEepMHUYecKas o0paboTka,
POMBIIIICHHBIEC CIUIABbI, TPUMEHEHHE, MAPKUPOBKA).

53. Menp um ee cruiaBel (CBOWMCTBA, JICTHPYIOIIUME OJIEMEHTHI, TEpMHYEcKas o0paboTka,
MPOMBIIIICHHBIC CIUIABbI, TPUMEHEHHE, MAPKUPOBKA).

54. Tlonatue o HemeTaTMuecKkux Matepuanax. Kmaccudukanms moaumepoB (IO COCTaBy, IO
dopme MoJieKy, 1o (ha30BOMY COCTOSIHHIO, TIO OTHOIIICHHIO K HarPEBY).

55. OCOOEHHOCTH CBOICTB TOJUMEPHBIX MaTepHalioB  (OPHUEHTALIMOHHOE  YIPOYHEHHE,
pellaKcallMOHHbIE CBOMCTBA, CTAPCHUE TIOJIMMEPOB, PaJIHaKCAIIUOHHAS CTOMKOCTD, aJr€3HH).

IIkaJjabl oeHKH 00pa30BaTeJIbHbIX T0CTHKEHHIN !

NoNo basel 3a Bug TpeOoBaHUs K 3HAHUIM
paboThI
MaxkcuManbHblid  Oajul  BBICTABNSIETCS IPH  [OJHOM U
YO BX —9-10 | npaBUJIbHOM BBINIOJHEHUHU 3a/laHUM, TIIyOOKOM U MPOYHOM
1 YOIJIP -5 YCBOGHUHU CTYACHTOM MPOTPAaMMHOIO MaTepuaia, YeTKOM

KJI-9-10 U3JI0KEHUN TIOCTAaHOBOK 3aJlad, aJrOpPUTMOB M DPE3YJIbTaTOB
YO KP-9-10 | pemienuss 3amay, BbIBOJOB IO  pe3yibTaTaMm  paboOTHI,
TOTOBHOCTH BBINOJIHATH JAHHYIO pabOTy B NMPAKTHKE.

JanHplii Oamwn BBICTaBIAETCA TNPU TOMTHOM M TPABHIBHOM
BBITIOJTHEHUM  33/1aHUM, YCBOGHHM CTYJIEHTOM MPOTPaMMHOIO

Yg (;3 J>I(P_j4-8 Marepuaiia, YeTKOM H3JI0KEHUH MTOCTAHOBOK 3a/Jay, aJlfOPUTMOB U
2 KJ1—7-8 pe3yNIbTaToOB pELIEeHHs 3a]a4, BBIBOJOB IO pe3yjbTaraM paloThl,
VO Kp—7-g | TOTOBHOCTH  BBINONHATE  NAHHYIO paboTy B MpakTHKe, HO
HEKOTOPBIE BOINPOCHI M3JIAracT HETOCIEA0BATENILHO, OITYIIEHBI

HETOYHOCTHU.
YOBX -6 | Jlanublii Oann BBICTaBISETCS CTYAEHTY IPH BBIIOJIHEHUU
3 YO JIP -3 paboThl, HO Y CTy/IEHTa HET MOJIHOI0 MOHUMAaHMs MMOCTaHOBOK

KII-6 3a/1a4, METOJIOB U PE3YJIbTAaTOB PEIICHUMN.
YO KP-6

VO BX <6 OI_ICHI(aV «HEYJIOBIICTBOPUTEIILHO» BBICTABIIACTCS CTYACHTY,
VO JIP <3 KOTOpBIIl HE TOJHOCTBIO BBIMOJHMI padOTy, HE OCBOMII
4 KII <6 3HAQUUTEIIBHOM 4YacTU INPOrpaMMHOIO Marepuajna, IOIyCKaeT
VOKP <6 | CYIECTBEHHbIE OIMOKM TpU TPAKTOBKH IOCTAaHOBOB 3314,

MCTOJ0B pCIJ_ICHI/II‘/’I, TMOJIYYCHHBIX PC3YJIbTATOB.




Babl
(utoroBoit OcBoenue
N N . TpeGoBanus k 3HAHUAM
PEUTHHIOBOM | KOMIeTeH Mt
OIICHKH )
100-85 [IponBunHyThiii | OTBETHI Ha TIOCTABJICHHBIC BOINPOCHI IOJHBIC, YETKHE U
YpOBEHb pa3BepHyThle. Pemienuss 3agay  JOTUYHBI, JOKa3aTEJNbHBI U
JEMOHCTPUPYIOT AHAIUTUYECKUE U TBOPYECKHE CIOCOOHOCTH
CTYZCHTA.
84-70 Cpennuii JlaroTcd TOJIHBIE OTBETHI HA IIOCTaBJICHHBIE BOIPOCHL. IlokazaHo
YPOBEHb yYMEHHE BBIJCNATh NPUYHMHHO-CIIEICTBEHHbBIE CBs3U. [lpu pemeHnn
3aJa4 JIOMYLICHbl HE3HAUMTENbHbIE OIIMOKH, WCIPABICHHBIE C
MTOMOIIIBIO «HABOJISIINX» BOIIPOCOB MPEIOIaBATEIS.
69-60 bazoBsrit OTBeTbl Ha BOMPOCHI H  pEIICHHS IIOCTABICHHBIX 3ajad
YPOBEHB HEIOCTaTOYHO TOJHbIE. JIOTHKa 1 MOCIe10BaTeIbHOCTh B PEIICHUH
3aJa4 UIMEIOT HapyleHnus. B 0TBETax OTCYTCTBYIOT BBIBO/IBI.

Crynent, nonyuuBmuii menee 60% OT MakcuMallbHOro Oajyuia 3a pasjien AUCHUIUIMHBL WU
IMPOMECIKYTOUHYIO aTTCCTAl[UIO, CHUTACTCA HEATTCCTOBAHHBIM I10 I[aHHOf/’I JUCHUIIIINHE.

Tadauna s aHajIu3a COOTBETCTBHSI M B3aHMMHOI0 nmepecuyera OMEHOK B
PA3JINYHBIX IKAJaX

Cymma Omnenka mo 4-x Onenk
0aJ10B 0aJbHOM IKaJIe 3auer a Tpanauus
(ECTYS)

90 - 100 5 (OTIMYHO) A OTIIUIHO

85 -89 B OYEHb XOPOIIO
75-84 4 (xoporto) SauTeHO C XOpOIIO
70-74

D YIIOBJIETBOPUTEIHHO

65-69 3 (YIOBIETBOPUTENHHO)

60 — 64 YA P E MTOCPEACTBECHHO

HE

Huxe 60 | 2 (Hey10BI€TBOPUTEIHHO) SAUTEHO F HEYOBJIETBOPUTEIBHO
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JIEHCTBYIONTMMH CTaHIapTaMH, HacuuThIBatomas okoiao 600 mo3ummii.
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- JJIEKTPOHHO-OMONMoTeuHass cuctema «KOHCYNbTaHT CTyJeHTa» (OOILIECTBO C OTpaHUYEHHOI
oTBeTcTBeHHOCTHIO «llommurexpecype»). JoroBop Ne 12-21-910 ot 16.07.2021 r. Ha mpemocTaBiieHUE
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quﬁHo-MeTozmquKne PEeKOMEHIANINNA NJIA CTYACHTOB

1. Yka3aHus 115 npoCIyIIMBaHMS JIEKIUN
[lepen HavaaoM 3aHATHI BHUMATEIbHO O3HAKOMUTHLCS C YU€OHBIM IUIAHOM MPOBEACHUS JEKUUN U

CIIMCKOM PEKOMEHI0BAHHOM JIUTEPATYPBI.

ITepen mocenieHneM oYepeIHON JEKIIMU OCBEKUTh B TAMSITH OCHOBHBIE KOHIIEMIIUH MPOHUIEHHOTO
panee marepuaina. [loaroToBUTh MpU HEOOXOTUMOCTH BONPOCH! MpernojaBarento. He Hamo omacaTbes,
YTO BOIIPOCHI MOT'YT OBITH IMPOCTBIMH.

Ha JICKIIU OCHOBHOC BHUMAHUC CIICAYECT YACIATH HE (bOpMy.]'IaM 1 MaTEMAaTU4YC€CKHUM BBIKJIaJIKaM, a
COJICPKAHUIO N3ydaeMbIX BOTIPOCOB, OTIPE/ICIICHUSM U IIOCTAHOBKAM 3a/1a4.

B mporiecce u3ydeHus JIEKIMOHHOTO Kypca HEOOXOAUMO O BO3MOKHOCTH YacTO BO3BPAIIATHCS K
OCHOBHBIM IOHATHUAM W METOJaM PCHICHUA 3aJaqd (SJICCI) BO3MOXCH BLI60pO‘—IHBII>i KOHTPOJIb 3HAaHUHU
CTYJICHTOB).

XematenbHO WCMONIB30BaTh KOHCIEKTHI JIEKIUH, B KOTOPBIX HCIIONB3YETCS IPHHSTAsS
IpernoiaBaTesieM CUCTeMa 0003HAYCHH.

st 6osee moapoOHOTo U3yYeHHS Kypca ClieyeT padoTaTh ¢ PpEKOMEHI0BAaHHBIMH JINTEPATYPHBIMU
WUCTOYHUKAMHU ¥ BHOBB TOSIBIISIFOIIMMUCS HCTOYHHKAMH.



2. YKazaHwus 1Jis BBITIOJIHEHHS JJAOOPATOPHBIX paboT

CoOmomaTe TpeOOBaHUS TEXHUKH OE30MAaCHOCTH, IS Yero MpOCIylaTh HEO0OXOAUMBIC
pa3bsCHEHUS O IPABHIIBHOCTH ITOBEACHHMS B JJAOOPATOPHH.

[Tepen BBIMOJHEHHWEM JIA0OPATOPHOM PabOTHI MPOBECTH CAMOCTOSITEIILHO IMOATOTOBKY K pabote
H3YYHUB OCHOBHBIC TEOPETHUYECKHE ITOJOXKCHHS, 3HAHUE KOTOPBIX HEOOXOIUMO JIJIi OCMBICIICHHOI'O
BBITIOJTHCHUS pA0OTHI.

B mporiecce BbIOJIHEHUsT PabOTHI CIEAYET IMOCTOSHHO OOINATHCSA C MPEroaBaTesieM, He JOIMycKas
110 BO3MOXXHOCTH HETPABUJIBHBIX JICHCTBHH.

OCHOBHBIE PE3yJIbTAThI SKCIIEPUMEHTOB HEOOX0IMMO 3a(MKCHPOBATh B IMCBMEHHOM BHJIC.

[Ipu cpade 3avera Mo paboTe MOATOTOBUTH OTUET O IMPOJICIAHHOH padoTe, IJie JOJDKHBI OBITh
OTPaKCHBI OCHOBHBIC PE3YJIbTAThl M BHIBOJIBI.

3. YkazaHus JijIs BBITOJIHEHHS CAMOCTOSTEIIBHON pabOThI

[TomyuuTh y mpemojaBaTellss 3aJaHue W CIHCOK PEKOMCHJIOBAHHOW JUTEpaTyphl. M3yueHue
TEOPETUYECKUX BOIPOCOB CIICAYET MPOBOAMUTH 10 BO3MOXHOCTH CAMOCTOSITEIIBHO, HO MPH 3aTPYJHCHUSIX
o0palnaThcs K MpernoaaBaTelio.

[ToAroTOBUTH MUCHMEHHBIN OTYET O MPOJACIaHHON padoTe.

[Tpu BeIMONHEHMH (POHTAIBHBIX 3aJaHUI 10 YCMOTPEHHIO IPEIMOaBaTelis padoTa MOXKET OBbITh
ollcHeHa 0e3 THMCBMEHHOIO OT4YeTa Ha OCHOBE OTBETOB HAa KOHTPOJIbHBIC BOINPOCHI, TPU YCIOBUH
AKTHBHOM CaMOCTOSTEIbHOM PadOTHI.

[ToAroTOBUTH OTBETHI HA KOHTPOJIbHBIC BOIPOCHI.

Takum 00pa3oM, camMOCTOsTENIbHAs paboTa CTYIEHTOB SIBJISCTCS HEOOXOIMMBIM KOMITIOHEHTOM
TIOJTYYCHUS! TIOJTHOIICHHOTO BBICIIETO 00pa30BaHUsI.

MeToauueckue PEKOMEHIAIINNA JIsA npeno;:[aBaTe.ﬂel“d

1. Yka3anus nst npoBeACHUS JIEKIUN

Ha nepBoii BBOAHOM JIeKIIMHU cAenaTh 00Ul 0630p coaep kaHusl Kypca U OTMETUTb HOBBIE METO/IbI
U TIOJIXO/IbI K PELICHHUIO 3a]1a4, PaCCMaTPUBAEMBIX B Kypce, TOBECTH JI0 CTYJICHTOB TpeOOBaHUs Kadeapsl,
OTBETUTH Ha BOIIPOCHI.

[Ipy DOAroTOBKE K JEKIMOHHBIM 3aHATHAM HEOO0XOAMMO MpOAyMaTh IUIaH €ro IpOBEACHU,
COJIepKaHUE BCTYIUTEIbHON, OCHOBHOM U 3aKJIFOUUTEIIBHON YaCTH JIEKI[UU, O3HAKOMUTHCS C HOBUHKaMU
y4eOHOM U METOMUYECKON JIUTEpaTyphl, MyOIUKALMSIMUA MEPUOJNYECKON MeyaT Mo TeMe JIEKLIIHOHHOTO
3aHaTus. [lepen m3nokeHMEM TEKyILIEro JIEKIMOHHOIO MaTepualla HallOMHUTh 00 OCHOBHBIX HTOTrax,
JOCTUTHYTBIX Ha MNpeapIAylinx Jeknuax. C 3TOH Lenplo 3aJaTh HECKOJIBKO BOIPOCOB ayJUTOPUHU H
OCYIIECTBUTH BBIOOPOYHBII KOHTPOJIb 3HAHUS CTYJCHTOB.

B Xxoze neKIMOHHOro 3aHATUS TNpenojaBaTeib JOJDKEH Ha3BaTh TeMY, Y4eOHbIE BOIPOCHI,
O3HAKOMUTb CTYACHTOB C IIEPEYHEM OCHOBHOW U JIONOJIHUTEIIBHOW JIMTEPATYpPHI 110 TEME 3aHSATUS.
PackprsiBasi conepkaHue Y4eOHBIX BOINPOCOB, AKIEHTHPOBATh BHUMAaHHE CTYJIEHTOB Ha OCHOBHBIX
KaTeropusix, SBJIEHUSAX U TpoLeccax, OCOOEHHOCTSAX HX MNpoTeKaHus. PackpbIBaTh CYIIHOCTh H
CoJiepKaHNe PA3IMUHBIX TOUEK 3PEHMS U HAYYHBIX MOJXOJIOB K OOBSCHEHMIO TEX WJIM MHBIX SBJICHUU U
IIPOLIECCOB.

Crnenyer apryMeHTHPOBAHO OOOCHOBAaTh COOCTBEHHYIO IO3UIHMIO IO CIOPHBIM TEOPETHUECKUM
Bonpocam. [IpuBoauTs npumepsl. 3agaBaTh MO X0y U3JI0KEHUS JIEKIIMOHHOTO MaTepuaia puTOpUIECKHE
BOIIPOCHI U CAMOMY J1aBaTh Ha HUX OTBET. DTO CLOCOOCTBYET aKTUBU3ALMU MBICIUTENILHON AeATETbHOCTH
CTYJIEHTOB, IIOBBIIICHUIO WX BHMMAaHUSA U MHTEpeEca K Marepuany JEKLUHUH, €€ COIEPKAHUIO.
[IpenoaBatens AOMKEH PYKOBOOUTH pabOTONl CTYyJEHTOB MO KOHCIEKTUPOBAHHUIO JIEKIIMOHHOTO
MmarepHaia, Moa4yepKUBaTh HEOOXOAUMOCTb OTPAXKEHHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUH H3ydaeMoit
TEeMBbI, 0cO00 BBIJEINSASA, KAaTErOPUANbHBIM anmapar. B 3akiounTenbHON YacTH JIEKIMU HEOO0XOAUMO
chopMyIupoBaTh OOIINE BBHIBOJIBI 110 TEME, PACKPBIBAIOIINE COAECPKaHUE BCEX BOMPOCOB, MOCTABICHHBIX
B Jekiuu. OOBSABUTH IUIAaH OYEPEAHOTO MPAKTUYECKOTO 3aHATHS, JaTh KpaTKHe PEKOMEHJIAIMH I10
MOArOTOBKE CTYAEHTOB K 3aHATUAM. OIpenenuTs MECTO U BpeEMsl KOHCYJIbTallMM CTYICHTAM,
MOKEJIABIIMM BBICTYITUTH Ha 3aHATHH C JOKJIaJaMH U pedeparamu.

Ha mnocnenneit nexmuu yaenauTb Bpemst Uil 0030pa  Hambosee BaXHBIX —IOJOXKCHHMH,
PacCMOTPEHHBIX B Kypce.



2.YKa3zaHusl IO KOHTPOJTIO CAaMOCTOSATEILHON pabOThI CTY/ICHTOB

[To ycMoTpeHHWIO TmTpernofaBarenss 3aJaHUe Ha CaMOCTOATENBHYIO paboTy MOXKeT OBITh
WH/IMBUYAJIbHBIM WA ()POHTATILHBIM.

[lpu wcnonb30BaHMM WHIMBHUIYaJIbHBIX 3a/JlaHUl TpeOOBaTh OT CTYJCHTA MUCHMEHHBIH OTYET O
NpoJIeJIaHHOM paboTe.

[lpu npumeHeHWU (QPOHTAIBHBIX 3alaHU BECTH KOJUIGKTUBHBIC OOCYXICHHS CO CTYIACHTaAMH
OCHOBHBIX TEOPETUYCCKHUX TTOJI0KCHUH.

C 1esbro KOHTPOJIS Ka4eCTBa BBIMOJIHEHHS CAMOCTOSTEIILHON paboThl TpeOOBaTh HHIUBUIYaIbHBIE
OTYeThl (JIOIMYCTHMO BMECTO IHCbMEHHOTO OTYeTa NPUMEHSATh WHAWBHIYaJIbHBIC KOHTPOJIbHBIC
BOIIPOCHI).

[Tporpamma coctaBieHa B cootBeTcTBUU ¢ TpeboBanusamMu OC HUAY MUOU u yueOHBIM IIIaHOM
OCHOBHOI1 00pa30BaTeIbHON IPOrPaMMBI.
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N.0O. KynameBa

Penenzent npodeccop ¥4 H.M. Yepnosa
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