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OBILIASA YACTD

OneHouHblE MaTepHallbl 10 AUCLUUIUIMHE TMpPEAHA3HAYEHbl MJI OLEHKU: JOCTHKEHUS
0o0yyarolMMUCS  3aIUVIAHUPOBAHHBIX  PE3YyJIbTATOB  OOyYeHUs 10 JAMCLUUIUIMHE, JTana
(dbopMHpOBaHUs 3aIUTAHUPOBAHHBIX KOMIIETEHIIMN M YPOBHS OCBOCHUS TUCIUILINHBI.

OrneHouHble MaTepuallbl MO JUCHUIUIMHE BKIIOYAIOT OLEHOYHBIE CPEICTBA I MPOBEACHUS
MEPONPUIATHH TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTALUH.

dopmupyembie y 00y4aromerocsi KOMIETeHIINN:

1. OIIK-5 Crioco0GeH pacCUUThIBATh 3JIEMEHTHI SJHEPTETHYESCKUX MAIINH M YCTAHOBOK C y4E€TOM
CBOMCTB KOHCTPYKIIMOHHBIX MaT€pPUAJIOB, TMHAMUUYECKUX U TEIJIOBBIX HATPY30K
UJI-1 JleMoHCTpUpPYET 3HAHUE OCHOBHBIX KOHCTPYKIIMOHHBIX MaT€pUAIOB, IPUMEHSEMBIX B
SHEPreTHYECKOM MAIIMHOCTPOCHHUH, U CIIOCOO0B UX 00pabOTKH; BBITIOIHSET BHIOOP
MaTepuasoB TEMEHTOB YHEPreTUUECKUX MAIIUH U YCTAHOBOK C YYETOM YCIIOBHIl UX pabOThI

1 BKIIFOYACT:

JJIA TEKYIEro KOHTPOJIA YCIIEBA€MOCTH:

®Popma peanmsanuu: [Iposepka 3ananus
1. Onpenenenne XapakTEePUCTHK MPOYHOCTH U KPUTHUECKON TEMIIEPATyphl XPYIMKOCTH CTaje
MEPIUTHOTO KJIacca 1o MUKpocTpykrype (PacuerHo-rpaduueckas padbora)

®dopma peanmszanuu: YcTHas popma
1. 3ammTa nabopatopHsix padoT "N3yuenune mpoiiecca KpUCTAILTU3AIMH, BIUSHUS
MOJIU(PHUKATOPOB U CKOPOCTH OXJIAXKAECHUS Ha BenuuuHy 3epHa'; "[locTpoeHne nuarpaMmmbl
cocrosiHus Pb-Sn no kpuBbiM oxnaxaenus" (Jlaboparopuas padota)
2. 3amura J1abopaTopHbIX paboT "MUKpPOCTPYKTYpa U CBOWCTBA YIJIEPOIUCTHIX
He3aKaJleHHBIX ctajneil”, "MukpocTpykTypa u cBoiictBa uyryHos", "Hemeraminueckue
BKJIOUEHUS B cTanu","MUKpOCTPYKTypa JETUPOBAHHBIX CTAJIEH U CILUIaBOB",
"MUKpOCTpYKTYypa IIBETHBIX MeTaJIOB U crutaBoB" (JlabopaTtopHas pabora)
3. 3amura nabopatopHsix padot "OrmnpeneneHue BeIMUNHbI 3epHa B YIIIEPOAUCTON cTamu'",
"Onpenenenre KpUTHIECKUX TOYEK YIIIepoIucThIX cTaneit”, " BiusHue TepMuyeckoit
00paboTKH Ha cBoicTBa yriepoaucTsix craneit”. (JJabopatopHas padora)
4. 3amuta 1abopatopHbIX padbot "OnpeneneHue XapakKTepUCTUK MPOYHOCTH U MJIACTUYHOCTH
MeTaJjula UCTIbITaHueM 00pa31oB Ha pacTsokeHue", "Onpenenenue yaapHoi BI3KOCTH
METaJIJIOB UCIIBITAHUSIMU Ha yJIapHbIN u3rub. Onpenenenne KpuTHYeCKon TeMrepaTyphl
XpynkocTH ctanu', "MeTopl onpeesieHns TBEPAOCTH METANINYECKUX MaTepHaIoB"
(JTaboparopnas paboTa)

BPC nucoHIInHbI

2 cemMecTp

Beca koHTpOIBHBIX MeponpHsITHil, Y0

Nunexc KM-1 | KM-2 | KM-3 | KM-4 | KM-5

Paznen nuciunineb!

Cpox KM: 4 10 14 15 16

CtpoeHue U OCHOBHBIE CBOICTBA METAJLJIOB

CtpoeHune u OCHOBHBIE CBOMCTBA METAJIOB + +




Ctpoenue u cBorcTBa CriiIaBoB. OCHOBBI TEOPHUH
CIIJIaBOB

Ctpoenue u cBoicTBa CriiiaBoB. OCHOBBI TEOPUH
CILJIaBOB

CrutaBbl JKeje3a u yriepoga

CruiaBbl Jkeje3a u yriepoga

Teopus U TEXHOIOTHSA TEPMUUECKOM 00pabOTKH
METaJUIOB ¥ CIJIABOB

Teopust U TEXHOIOTHS TEPMUUECKOM 00pabOTKH
METaJUIOB ¥ CIJIABOB

JlerupoBaHHbIE CTAIN

JlerupoBaHHbIE CTAIN

I_[BCTHI)IC MCETAaJJIbl U CIIJIaBBI HA X OCHOBC

I_[BCTHI)IC MCETaJlJIbl U CIIJIaBBI HA X OCHOBC

Bec KM:

20

20

20

20

20

$O6m1as acts//1s1 MPOMEKYTOUHON arTecTanund




COJAEPKAHUE OLNEHOYHBIX CPEJACTB TEKYHEI'O KOHTPOJISA

1. Oyenounvie cpeocmea 011 OUeHKU 3ANIAHUPOBAHHBIX PE3YIbIMAM 06 00yUeHUA NO OUCUUNTIUHE, COOMHECEHHBIX C UHOUKAMOpamu
00CMUIICCHUS KOMNEmeHY UL

Nunexc Nunukarop 3anjaHUpOBAHHBIE KonTposbHas Touka
KOMIIETEHIHH pe3yabTaThl  OOydeHHs 10
JUCIUILINHE
OIIK-5 N-lonks JemoHcTpupyer | 3HaTh: 3amura 1abopatopHbix padboT "OnpeneneHne XapakKTepUCTUK IPOYHOCTH H

3HaHUE OCHOBHBIX
KOHCTPYKIIMOHHBIX

MaTepuaioB, MPUMEHIEMBIX
B SHEPreTUIECKOM
MAaIIMHOCTPOCHNUH, U
CrocoboB UX 00pabOTKH;
BBITIOJTHSCT BBIOOD
MaTepuaioB 3JIEMEHTOB
HHEPreTUUECKUX MalluH |
YCTaHOBOK c y4eToM
YCIOBUI UX PabOTHI

BUJIBI U PEKUMBI
TEPMUYECKOI 00paboTKH
METaUTHYECKUX
MaTepUaIOB, IPUMEHSIEMBIX
B DHEPreTUYECKOM
MaIIMHOCTPOCHUHU
OCHOBHBIE XapaKTEPHUCTHKH
MEXAHUYECKUX CBOMCTB U
CIOCOOBI UX OIpeJIeIeHUs
OCHOBHBIE 3aKOHOMEPHOCTH
(bopMHPOBaHHUS CTPYKTYPBI
KOHCTPYKIIMOHHBIX
MaTeprasioB, IPUMEHSIEMBIX
B DHEPreTUYECKOM
MaIIMHOCTPOCHUHT
KJIACCU(PUKAILIHIO,
MapKUPOBKY ¥ 00J1aCTh
MPUMEHEHHSI OCHOBHBIX
METaUTHYECKIX
KOHCTPYKIIMOHHBIX
MaTepHasoB

YMers:

000CHOBAHHO BHIOUPATH
PEXKUMBI TEPMOOOPAOOTKH

IUTACTUYHOCTH MeTajljla UCIIBITaHUEeM 00pa3lioB Ha pacTshKkeHue",
"OnpeneneHue yagapHoi BI3KOCTH METAJIJIOB UCIIBITAHUSIMU Ha yJIapHBIH
n3ru6. Onpenenenne KpUTHIECKOM TeMIepaTypbl XpyIKOCTH cTanu",
"MeTo bl OnpeesieHNs TBEPIOCTH METANINYECKUX MaTepHaioB"
(JTaboparopnas paboTa)

3amuTa JrabopaTopHbIX padboT "M3ydeHue npoiecca KpUCTaJUTH3AIIH,
BIMSIHUSA MOJU(PHUKATOPOB U CKOPOCTH OXJIAXK/IECHUS HAa BEIMYMHY 3epHa';
"[TocTpoenne quarpaMmbl COCTOSTHUSL Pb-Sn 110 KpUBBIM OXJ1axaeHus"
(JTabopaTopnas pabora)

3ammTa 1abopaTopHbIX padot "OnpeneneHne BEIUUNHEI 3epHa B
yraepoauctoil cranu", "OnpeneneHue KpUTUYECKUX TOUYEK YTIIEPOAUCTBIX
craneit", " BiusgHue tepmuueckoil 00paboTKH Ha CBOICTBA YIIIEPOIUCTHIX
craneit". (JlaboparopHas pabota)

3amuTa J1abopaTopHBIX padoT "MUKpPOCTPYKTYypa U CBOHCTBA
YIJIIEPOAUCTBIX HE3aKaJIEHHBIX cTaneil”, "MUKpOCTpyKTypa U CBOMCTBA
yyryHoB", "Hemeraminueckue BkitoueHus B cranu',"MHUKpOCTpyKTypa
JIETUPOBAHHBIX cTaseil U criaBoB", "MUKpPOCTPYKTYpa LIBETHBIX METAJJIOB
u craBoB" (JlabopaToprast paboTa)

Omnpenenenne XapakTepUCTUK IPOYHOCTU M KPUTHUYECKON TeMITEpaTyphl
XPYIKOCTH CTajel MepIUTHOTO Kilacca o MUKpocTpykType (PacuetHo-
rpaduydeckas pabora)




CTajel C UCIOJIb30BaHHUEM
JIiarpaMMbl «OKeJe30-
LIEMEHTUT» U IUarpaMMbl
HU30TEPMUYECKOr0 pacnaja
MEPEOXTAKICHHOTO
ayCTEeHUTAa

10 MapKe CIJIaBa
ONPEACIISITh €ro TUI U
pactnpoBbIBaTH CBEACHUS,
0003HaYaeMbIe B MapKe
ONPEAEIISITH OCHOBHBIE
XapaKTePUCTUKHU
MEXaHUYEeCKNX CBOMCTB
OOBSCHUTH BIUSIHUE
OCHOBHBIX TTaPAMETPOB
KpUCTAJUTU3ALNHU U
MOU(PUKATOPOB HA
MEXaHMYECKHE CBOHCTBA
MPOTHO3UPOBATH 3BOJIFOLIAIO
CTPYKTYpBHI CILJIaBa MIPU
HarpeBe W OXJIaXICHUN
110 AMarpaMMe COCTOSIHHS




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. 3amura gadopaTtopubix pador "OnpeneneHue XapaKTepUCTHK IPOYHOCTH H
IJIACTUYHOCTH MeTAJ/JIa UCIILITAHUEM 00pa31oB Ha pacTsikeHue', ""OnpenesieHue yaapHou
BAI3KOCTH METAJIJIOB MCIILITAHUSIMM HA yAapHbIi u3rud. OnpenejieHue KPUTHYECKOM
TeMIepaTypsbl Xpynkoctu craiu', ""Metoabl onpeaejieHUs TBEPAOCTH MeTAJIMYECKUX
MaTepuajoB'

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora

Bec koHTpobHOr0 Meponpustusi B BPC: 20

IIpoueaypa mnpoBegeHHs] KOHTPOJIBHOIO MePONPHATHSA: YCTHBIH ompoc 1o o(opMIeHHOMY
OTYETY O MPOBEIEHUN J1a00PATOPHOU PabOTHI.

Kparkoe conep:kanue 3aaHus:
3aI0JIHUTE OTYETHI na60paT0prlx pa60T. OTBeTUTH Ha AOINOJIHHUTCIBbHBIC KOHTPOJbHBIC
BOIIPOCHI.
OrieHka 32 KOHTPOJIBHOE MEPOIIPUATHUE CPEAHEE MO 3aIUTaM JJA00PATOPHBIX padoT.

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE XapaKTEPUCTUKU 1.YUto Takoe TBEPAOCTh
MEXaHUYECKUX CBOMCTB M CIIOCOOBI 2.Kakue MeToipl NPUMEHSIOT 1JIs OIIpeIeJICHUS
UX OIpPEIEIECHUS TBEPAOCTH MeTajuia? YKaxuTe NpeuMyliecTBa u

HE/I0CTATKU Ka)JI0Tr0 U3 METO/I0B

3.0nummTe nporeaypy onpeaeaeHus TBEPIAOCTH MO
PoxBenty 1 n300pazuTe CXeMaTUYHO 3Talbl U3MEPEHHS
4.IlepeuncauTe XapakKTEepPUCTUKN COMPOTUBIICHUS
MeTaJula AMHAMUYECKUM M yIapHbIM Harpy3kam

5.1 MaTepHaoB ¢ KAKUM KPUCTAJUIMYECKUM
CTPOEHHEM XapaKTEPHO BOZHUKHOBEHHUE SIBJIIEHUE I1OpOra
XJIaTHOJIOMKOCTHU

6.Kakue xapakTepuCTUKU MEXaHUUECKUX CBOMCTB
OTIpEeAEISAIOTCS MIPHU UCIIBITAHUSX Ha pacTsLKEHUE,
NEPEYUCIUTE XaPAKTEPUCTUKH TPOUHOCTHU

7.Y4acToK quarpaMMbl pacTsDKEHUS, HA KOTOPOM
MIPOUCXOJUT yIpyroiacTuieckas aedopmarus odpasia
IIPH MIOCTOSIHHOM Harpy3Ke, Ha3bIBAaeTCs

8.Kak u3MeHsI0TCs CBOMCTBAa METalIa IIPU XOJI0IHOM
IIacTUYeCcKoi nedopmanun

9.Y4acTok quarpaMMsbl pacTsHKeHUs, HA KOTOPOM
MIPOUCXOUT YIpyromiacTuyeckas aedopmanus oopasua
TP IOCTOSIHHOM Harpy3Ke, Ha3bIBaeTCsl

YMeTb:  omnpenensiTb  OCHOBHBIE 1.M300pa3ute cxeMaTH4YHO KPUBYIO XJIATHOJIOMKOCTH
XapaKTEePUCTHUKH  MEXaHHMUYECKUX MaTepuasna. Y KaKUTe Ha 3TOW KpUBOM MOpor
CBOWCTB XJIaTHOJIOMKOCTH, OTMETHTE YYaCTKH, Ha KOTOPBIX

MeTaJUl HAXOAUTCS B BA3KOM COCTOSIHUM, B XPYIIKOM
COCTOSIHMM M Y9aCTOK XPYIIKO-BSI3KOTO IIepexoa
2.M300pa3ute cTaHIapTHBIE TUITBI 00Pa3IOB IS
VCIIBITAHWN Ha YAApHBINA U3ru0




3.0nummTe, yTo N300pakeHo Ha rpaduke,
MIPEACTABICHHOM HA PUCYHKE. Y KaXKUTE, Ul 4Ero
UCTIOJIB3YIOTCS TAKHE TPAPUKU B YTO HEOOXOIMMO TSI
€ro MOJTy4YCHUS

B, %
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0 Ty 0 T,°C
4.M300pa3uTe MOATAHO NPOLEAYPY ONPENETCHUS
TBEPJOCTH 10 MeToy PoxBesna

5.IIpu onpeneneHn TBEPAOCTH Y3KOTO CBAPHOIO IIBA
IIPUMEHEHHE KaKoro MeToj1a TBep1oCcTH OyaeT HauboJee
panoHanbHO? ONUIINTE U IPOMWILITIOCTPUPYHUTE
MPOLEYPY ONpPEAENICHUs TBEPIOCTH BHIOPAHHBIM
METOZIOM

6.Kax onpenensercs npezesn npoYHOCTH

7.13BeCTHO, UTO B 3JIEMEHTE KOHCTPYKILIUU BO3HUKAET
pabodee HanpspkeHue opad, mpu 3ToM 60.2 <opab < oB.
Yro OyneT mpoucXoauTh ¢ ATON KOHCTPYKIHEH
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Ha nepBuuHoii (MalIMHHON) TuarpaMme pacTsSKeHHs
YKa)KUTE Yy4acTOK, Ha KOTOpoM oOpazen aedopmupyercs
YIPYTOIIACTUYECKU
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Ha nepBuuHoOii (MamMHHON) [uarpaMme pacTsSKEeHUs
YKaKUTE TOUKY, 10 KOTOpo#l 1edopmanus oOpasua
IIPOUCXOUT PAaBHOMEPHO 110 Bcell paboueil inHe (T.e.
TOYKY, 10 KOTOPOi B 00pa3iie 0TCyTCTBYET
COCpEeI0OTOUYEHHAs YIPYTroIiacThuyeckas nedopmarius)
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Ha nepBuuHoO# (MalIMHHOI) AMarpaMMe pacTsKeHUs
YKaXHUTE Y4acTOK, Ha KOTOpoM oOpaszerl 1edhopMupyercs
YIPYTOIUIACTUYECKU
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Ha nepBuuHoii (MalIMHHON) TuarpaMme pacTsSKeHHs
YKa)KUTe TOUKY, B KOTOPOH ynpyras aedopmarus
MIEPEXO/IUT B YIPYTOMJIACTHYECKYIO TPHU PACTsHKEHUH

Onucanune MKAJbI OIICHUBAHUA:

Ouyenka: 5
Huosicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90



Onucarnue xapakxmepucmuxu bInoIHeHUs: 3Hanus: bIaHku oTyeTa paboThl OTHOCTHIO 3aTIOJTHEH,
OTBETHI HA JIOTIOJIHUTEIBLHBIE BOTIPOCHI MOJTHBIC, BEpHBIE. J[omycKkaeTcst Haau4ue o JHOM HerpyOoit
OLITUOKH

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 8bINOIHeHUs. 3HaHUs: BIIaHK oTYeTa paboThI MOTHOCTHIO 3ATI0THEH,
OTBETHI Ha JIOTIOTHUTEIBHBIC BOMIPOCHI B IIEJIOM BEPHBIE, HO IOMYIIECHBI HETPyObie OMIMOKH

Ouenxa: 3
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenus: snanus: Ilpu 0TBETe Ha JOMOJHUTEIIBHBIC BOIIPOCH
JIOTYIIIEHO HECKOJBKO TPYOBIX OMMOOK OO0 MOTHOCTHIO OTCYTCTBYET OTBET Ha OJIUH HIIN
HECKOJIBKO BOITPOCOB, JINOO HE 3amojiHeH OJIaHK oT4eTa paboThI

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: bilaHk oTyeta pabOThI 3aII0JIHEH MEHEE YeM Ha
60%. He npecraBineHbl CTYICHTOM MTPABHJIBHBIC OTBETHI HA KOHTPOJIBHBIC BOITPOCHI HITH MX
COJIepKaHUE CKYJHO PACKPBIBAET U3YYaEMYIO TEMY

KM-2. 3amuTa 1adopaTopHbix pador '"U3ydenne npouecca KpUCTALIN3ALNH,
BJIMSAHUSA MOIM(PUKATOPOB M CKOPOCTH OXJIAKACHHUS Ha BeJn4unHy 3epHa'; "[locTpoenue
auarpamMmsl coctosinusi Pb-Sn no kpuBbiM oxjaxaenus"

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTposbHoro meponpustusi B BPC: 20

IIpoueaypa mnpoBegeHHs] KOHTPOJIBHOIO MePONPHATHSA: YCTHBIH ompoc 1o o(opMIeHHOMY
OTYETY O MPOBEEHUN J1a00PATOPHOU PabOTHI.

Kpatkoe conepxxanue 3agaHus:
Bormpock! Ha 3amuTe BKIIOYAIOT B €051 IPOBEPKY YMEHUS OOBSICHUTD CXEMY U SHEPreTUYEeCKUE
NPEINOCHIIKY KPUCTAJUTU3ALINY, a TAK)Ke BIMSIHUE OCHOBHBIX MMapaMeTpOB U MOAU(DUKATOPOB
Ha pa3Mep 3epHa

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OCHOBHEIE 3aKOHOMECPHOCTHU

1.YTo Takoe KpHCTAILTU3AIIH

dbopmupoBaHus CTPYKTYpBbI 2.00bACHUTE CXEMY U PHEPTeTHUECKUE MPENNOChUIKH
KOHCTPYKIIMOHHBIX ~ MAaTepHaJloB, KpUCTAJIITN3auU
IPUMEHSEMBIX B JHEPreTUYECKOM 3.OCHOBHBIE ATaIlbl KPUCTATUIN3ALUU
MaIIMHOCTPOECHUU 4.Yto xapakTepu3yeT JUHUS JTUKBHUYC
5.[laliTe onpeneneHuss OCHOBHBIX JIMHUM THarpamMMbl
cocrostHust Pb-Sn
YMmers: OOBSICHUTh  BIIUSIHUE 1.Kaxoii pa3mep 3epHa Oosiee KeaaTesneH s
OCHOBHBIX [1apaMeTpoB (dbopmupoBaHus 60s1ee MPOYHON CTPYKTYPHI
KpUCTAIIIN3aLU1 U 2.0npenenuTe Mo TUILY CTPYKTYPBI CIUTKA B KaKOH

MOIM(PUKATOPOB Ha MEXaHUUYECKHE
CBOMCTBA

(hopme OH KPUCTATITU30BAJICS, TOPSIEH KEPAMUIECKOM
WU METaJNTMYECKON

3.Kak cTenens nepeoxiakIeHHs BIUSIET HA BETUUUHY
3€pHa U MEXaHUYECKUE CBOMCTBA

4.KakuM criocoboM MOKHO U3MEHHUTH pa3Mep 3epHa MpH
KpUCTAJUTU3ALINU

S.IIpoananu3upyiiTe BIUSIHUE YUCIIA EHTPOB U
CKOPOCTH POCTa KPUCTAIIOB, a TAKKE CTEIEHU

10




NEPEeOXIAXKACHUSA Ha pa3Mep KpUcTallia u
cBoiictBaKakne OCHOBHbIE SHEPIreTHUECKHE
IPEIOCHIIKY MPOLEcca KPUCTAIUIU3ALUI

6.Kak Bnusitor MOIu(pUKATOPHI HA pa3Mep KPUCTAIUIOB U
CBOICTBa

7.Kakuie OCHOBHBIE S3HEPreTUYECKUE ITPEATIOCHUIKI
npolecca KpUCTaJI3aluu

YMers: IIPOTHO3UPOBATh 1.0nuimTe npouece KpUCTAUIM3ALUN YKa3aHHOTO

SBOJIIOLIMIO CTPYKTYPBI CILIABA IIPU criaBa JauarpaMMel Pb-Sn v moctpoiite KpuByro

HarpeBe WM OXJAKICHUU 10 OXJIQXKICHUS

JuarpaMme COCTOSHUS 2.0numuTe npouece KpUCTaIN3aui YUCTBIX
KOMIIOHEHTOB cucTeMbl Pb-Sn 1 mocTpoiite KpuBbie
OXJIAKACHUS

3.Kax ucnomnp3yercs METO/I TEPMUUECKOTO aHAIU3a, AJIs
IIOCTPOCHHMSI IUarpaMMbl COCTOSHUS

4.TlocTpoiiTe KpUBYIO OXJIAXIEHUS IBTEKTUYECKOIO
CIUIaBA. YKaXUTE KPUTUYECKUE TEMIIEPATypPhl
S.IlocTpoiiTe KpUBYIO OXJIAXACHUS JI 3aJaHHOTO Ha
nuarpamme Pb-Sn cimaBa. Onpenenure KpuTHueckue
TOYKH CIUIaBA.

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanus: bianku ordeTa paboThl OTHOCTHIO 3aII0JIHEH,
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOIIPOCHI TIOJTHBIC, BEpHBIC. JlomycKaeTcs HaIMYre OJTHOW HerpyOoit
omnoOku. Bee mabopaTopHbie pabOTHI 3aIIUIIEHBI B CPOK U CpeHss oLeHKa Oobiie 4,5

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8vinoIHeHus 3nanus: brank oruyera paboThI MOJHOCTHIO 3aMOJIHEH,
OTBETHI HA JIOTIOJTHUTEILHBIC BOTIPOCHI B IICJIOM BEPHEIE, HO JIOMYIICHBI HETpyObIie ommOKku. Bee
nabopaTopHbie pabOTHI 3aIIUIICHBI B CPOK U CpeAHss olleHKa Oonbie 3,5

Oyenka: 3
Huodicnuii nopoe sevinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku 8blnoaHeHus 3nanus: 1Ipu oTBeTe Ha JOMOIHUTEIbHBIE BOIPOCH
JOMYIIEHO HECKOJIBKO IPYOBIX OMIMOOK JINOO MOJHOCTHIO OTCYTCTBYET OTBET Ha OJIMH WU
HECKOJIBKO BOIIPOCOB, MO0 HE 3aloHeH OaHk oTdyera padoThl. Bee mabopaTtopHbie paboThl
3aIlIMIICHBl B CPOK M CPEIHSIS OLIEHKA OoubIe 3
Oyenka: 2
Onucanue xapakmepucmuku 6bInOIHeHUs 3Hanus: blaHk oTdyeTa paboThI 3alI0JIHEH MEHEE YeM Ha
60%. He nipeicTaBiaeHbI CTYACHTOM MTPABUIIbHBIC OTBETHI HA KOHTPOJIbHBIE BOIPOCHI UITH HX
Co/Iep’KaHMe CKY/IHO PacKphIBaeT H3y4yaeMylo TeMy. He Bce mabopaTopHbie paboThI 3alUIICHBI B
CPOK.

KM-3. 3amuTa JadopaTopHbix padot "Onpenesienue BeJJMUMHBI 3¢pHA B
yriaepoaucroii cranu', "OnpegejieHne KpUTHYECKHUX TOYEK YIVIEPOAMCTBIX cTajeit', "
Biausinue TepMuyeckoi 00padoTKH Ha CBOMCTBA yIJIEPOAUCTHIX cTajdei' .

®opmbl peanuzanuu: YcrHas Gpopma
Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas padora

11




Bec koHTpOobHOrO0 Meponpustusi B BPC: 20

IIpouenypa mpoBeleHUs] KOHTPOJbHOI0O MEPONPHUSTHA: YCTHBI Ompoc 1Mo OQOpMIEHHOMY

OTYETy O MPOBEACHHUH Ja00PaTOPHOM pabOoTHI.

KpaTkoe conep:kanue 3a1aHusi:

OTBeTUTH MPAaBUIILHO HA BOIIPOCHI IO TEME J1a00PaTOPHOM paboThI, BBIMIOIHUTH HEOOIbIINE
3aJlaHusl, UCIIONIb3Ys [TOJIyYECHHBIC 3HAHUS.
OreHka 3a KOHTPOJIBHOE MEPOIIPHUATHE CPEIHEE 10 3aIUTaM Ja00paTOPHBIX padoT.

KoHTposibHbIe BONPOCHI/3aJaHUA:

3HaTh: BUEI u
TEPMUYECKON 00paboTku
METATNYECKUX MaTepHaJIoB,
MPUMEHSIEMBIX B JHEPreTHYECKOM
MaITuHOCTPOEHUH

PEXKUMBI

1.YTo Takoe 3epHO B CTaIu

2.Kakue MeTozpl onpeienieHus: pa3mepa 3epHa
CYIIECTBYIOT

3.UTo Takoe HayaIbHBIN (JEHCTBUTENBHBIN) pa3Mep
3epHa

4.YTo Takoe HACIEICTBEHHAs 3€pPHUCTOCTh CTAIIN
5.YT0 Takoe KpUTHYECKUE TOUYKHU YIIEPOAUCTON CTAIU
6.Kakue npeBparieHust IpoOUCXOAAT B CTAIH MPU
oCcTUXeHun Touku Acl

7.4TO MPOUCXOIUT CO CTPYKTYPOU CTAIIN IIPU
JIOCTH>KEHHMH TOYKH Ac3

8.B uem 3akirouaeTcs MeTO ] MPOOHBIX 3aKaIOK
9.Ilouemy moce 3aKajiku ¢ pa3HbIX TEMIIEpaTyp
TBEPJIOCTh CTAJIM MOXKET OTJIMYATHCS

10.KakoBbl OCHOBHBIE BU/IbI TEPMUUECKOIN 00pabOTKH
cranen

11.C kaxoii 1enbto NPOBOAUTCS OTKUT 2 poja

12.Kak uzmeHsieTcst TBepA0CTh CTallu MPHU 3aKaJIKe Ha
MapTEHCUT

13.YT10 Tako€ MapTEHCUT

YMeTb: 000CHOBaHHO BBIOMpATH
pexuMbl TepMOOOpabOTKU cTajneu
C MHCIIOJIB30BAaHHEM JHarpaMMbl
(OKCJIC30-IEMCHTUT» U AUarpaMMbl
U30TEPMHUYECKOTO pacnazia
IepEeOXJIaKAEHHOTO ayCTCHUTA

1.Onpenenure 6au1 3epHa AJs NpEACTaBIEHHON
MHUKPOCTPYKTYPBI C UCIIOIb30BAHUEM CPABHUTEIBHOTO
MeToJa

2.Kaxk BbIOpaTh TeMIiepaTypy HarpeBa Jjisi IpOBeIeHUS
IIOJIHOM 3aKaJKy B CTaJIU MapKu 45

3.Kakyro TBEpJIOCTh UCCIICIOBAHHON CTATH MOKHO
MIOJIYYUTh IIPH 3aKaJIKE C TEMIEpaTypsl... °C

4.JIns1 cTany MapKH ... U3BECTHBI 4 KPUTHUECKUX
temneparypol Acl=..., Arl=..., Ac3=..., Ar3=...
HaznaubTe TeMneparypy HarpeBa 3TOHM CTalu s
MIPOBEACHUS TIOJIHOM 3aKAJIKH.

5.Kak BbIOupaeTcs TemmnepaTypa HarpeBa o/l 3aKajiky
JUTST 3a3BTEKTOMTHOM CTaIN

6.Kak BbIOnpaeTcs TeMnepaTypa HarpeBa o1 3aKajiky
JUTSL TOOBTEKTOHUTHOM CTaJIA

7.Kakyto oxJiaxJIalol1yIo Cpeay clieayeT BhIOpaTh npu
3aKaske cramu Y 10

8.Kakyro oxyaxJaroIyro cpey ciaenyer BbIOpaTh npu
3aKaJIKe cTanu 45

9.Kakyto oxJ1aXJ1alol1yIo Cpeay clieayeT BhIOpaTh mpu
HOpMaJIM3aluu cTainu 45
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Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu 6blnoaHeHus 3Hanus: bIaHKu oTyeTa padoThI MTOJHOCTHIO 3aII0JHEH,
OTBETHI Ha JIOTIOJTHUTEIHLHBIC BONPOCHI MOJIHBIE, BEpHBIE. J[omyCcKaeTcs HaInInue OJJHOW Herpyooi
omunoOku. Bee mabopaTopHbie pabOTHI 3aIIMIIEHBI B CPOK U CPEIHSS OlICHKa OoJibiie 4,5

Ouyenka: 4
Huoicnuii nopoe evinonenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku 6bIn0IHeHUs 3Hanus: bIank oTyeTa paboThl MOJHOCTHIO 3AOTHEH,
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOIIPOCHI B II€JIOM BEPHBIC, HO JIOMYIIEHBI HETpyOble ommoOKu. Bee
nabopaTtopHbIe pabOTHI 3AIIUIIICHBI B CPOK U CPEIHSS OlleHKa OobIe 3,5

Ouenxa: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmukuy 6blnoIHeHus 3Hanus: 1Ipyu OTBETE Ha TOTIOJTHUTEIILHBIC BOIIPOCHI
JIOIYIIIEHO HECKOJIBKO TPYOBIX OMMOOK OO0 MOTHOCTHIO OTCYTCTBYET OTBET Ha OJIUH WU
HECKOJIbKO BOIIPOCOB, JTUOO HE 3al0JHEeH OJ1aHK oTdeTta paboThl. Bee maboparopHbie paboThI
3aIlUIIEHBI B CPOK U CPEIHss OlleHKa Ooibiie 3

Oyenka: 2
Onucanue xapaxmepucmuxu binoaneHus 3Hanus: biank ordyera pabOTHI 3aII0JTHEH MEHEe YeM Ha
60%. He npeacraBineHbl CTYyIEHTOM MIPaBUJIbHBIE OTBETHI HA KOHTPOJIbHBIE BOIIPOCHI HITH UX
COJIep’KaHue CKYTHO pacKphIBaeT U3ydaeMyto Temy. He Bce maboparopHbie pabOTHI 3aIIHIIEHBI B
CPOK.

KM-4. 3amura 1adopaTopHbiX padoT ""MHUKPOCTPYKTYpPa U CBOIiCTBA YIJIePOAUCTHIX
He3aKaJeHHbIX cTaJjieil", ""MuKpocTpyKkTypa u cBoiictBa 4yryHoB'', ""Hemeraninueckue
BKJIIOUeHHs B cTaan"," MUKPOCTPYKTYpa JIerHPOBAHHBIX cTajlell U CIUIaBOB',
"MHUKpPOCTPYKTYPa IIBETHBIX META/IOB U CIUIaBOB'

®opmbl peaausanum: YcrHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 20

IIpoueaypa mnpoBegeHHs] KOHTPOJIBHOIO MePONPHUATHSA: YCTHBIH ompoc 1o o(opMIeHHOMY
OTYETY O MPOBEACHUU JTa00OPATOPHOUN pabOTHI.

Kpartkoe cogep:xkanue 3a1aHuA:
OTBeTUTH NPAaBUIBLHO HA BOMPOCHI 0 TEME JTaOOPaTOPHON padOTHI, BHIIOJIHUTE HEOOIbIINE
3aJ]aHMsl, UCTIONIb3YS MOTy4YE€HHbIE 3HAHMS.
OrieHka 3a KOHTPOJILHOE MEPOIIPUATHE CPEAHEE M0 3aIUTaM JJA00PAaTOPHBIX padoT.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: KJIaCCU(PUKAIIHIO, 1.ITepeunciaure CTPyKTYPHBIE COCTABIIAIONINE
MapKHUPOBKY u 00J1aCcTh YIIEPOIUCTHIX HE3aKaJIEHHBIX CTajei.
NIPUMEHECHUS OCHOBHBIX 2.IlokaxuTe Ha TUAarpamMMe >KeJIe30-1IeMEHTHT 00JIacTh
METaJTHYSCKHUX YTIEPOJIUCTHIX CTAJEH.
KOHCTPYKITMOHHBIX MaTEPHAJIOB 3.JlaiiTe onpeneneHue 4To TaKOe yriepOaUCTast CTalb.
4.JlaliTe onpenenenue Gepputa U pacCKaxuTe Mpo ero
CBOMCTBaA
5.laiiTe onpeneneHue nepauTa U pacCKaxuTe mpo ero
CBOMCTBA
6./laliTe onpeneeHne NEMEHTUTA U PACCKAXKUTE MPO €r0
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CBOMCTBA

7.Kakue cruiaBbl OTHOCATCS K UyT'YHaM

8.B yem oTiMume no CTpyKType 4yryHa oT CTallu
9.Yto Takoe nenedyput

10.Kak mosryqaroT cepbie (BBICOKOPOYHBIC, KOBKHE)
11.Yto Takoe KpacCHOJIOMKOCTb

12.Ilepeuncanure TUIBI HEMETAIIMYECKNUX BKIIFOUEHUM
13.Kaxkoii Tun paspyueHusi Haubosee onacex

14.YTo Takoe jJerupoBaHHas CTajlb

15.KakoBbl OCHOBHBIE 1I€IU JIETUPOBAHUS

16.Kakue cTpyKTypHBI€ KJIACChI JIETUPOBAHHBIX CTaJICH
CYILIECTBYIOT

17.Kak ximaccupuupyroTcs JerupOBaHHBIC CTAIH 110
Ha3HAYCHUIO

18.Kak mapkupyrorcs jaTyHb

19.Kak mapkupytotcst OpoH3a

20.Kakue cymiecTByroT MapKu MeIu
21.Knaccudukamnus aTrOMIHHEBBIX CIIABOB.

22 .IloueMy 4uCTBIE ME/Ib U ATFOMUHUI OIPaHUYEHO
HCIOJIb3YIOTCSl B KAYECTBE KOHCTPYKIIMOHHBIX
MaTepuaioB

23.B yeM npupoja KOPPO3UOHHOU CTOMKOCTH YUCTOTO
ATIOMUHHUS

24.Kakue 1osie3Hble CBOMCTBA MEAU UCIOJIb3YIOTCS B
TEXHUKE

YMers: [0  Mapke
ONpENEIIATh ero
paciudpoBbIBaTH

0003HaYaeMbIe B Mapke

CIIJIaBa
THII u
CBEJCHMUS,

1.Ctanp ¢ Kakoi U3 JBYX NPEACTABICHHBIX CTPYKTYP
Oyzet 06sanathk OoJbLIeH TBEPJOCTHIO B HE3AKAJICHHOM
cocrostHuu. [louemy?

2.Pacim¢pyiite Mmapky ctanu 45.

3.0mnpenenuTte 1o N300pakeHNUI0 MUKPOCTPYKTYPHI
IIPUMEPHOE COAEP KAHUE YIIIEPO/ia B CTAJIH.
4.0Onpenenute Mo N300paXKEHUIO MUKPOCTPYKTYPBI
MIPUMEPHYIO MApKy CTaJIH.

5.Pacumudpyitte mapky cranu Y8I'A.

6.0npeaenuTe THMN YyryHa 110 U300pakEeHUIO ero
MUKPOCTPYKTYPBI.

7.Pacumdpyiite mapky uyryna CY 30

8.0npeaenuTe THI METAJUIMYECKON OCHOBBI YyT'yHa 110
€ro MUKPOCTPYKTYpE.

9.Pacm¢pyiire mapky cranu 18XH4BA

10.13 paccMOTpeHHBIX B paboTe cTaneil ykaxuTe MapKy
CTaJIi ayCTEHUTHOTO KJlacca

11.Kakne 13 pacCMOTpPEHHBIX CTaJe OTHOCATCS K
KOPPO3UOHHO-CTOMKHUM

12.Pacumdpyiire mapky cranu 12X18H10T.
13.Pacumdpyiite mapky cranu 30XI'CA.

14.K xakoMy CTpYKTYpHOMY KJIacCy OTHOCHUTCS CTaJlb
15XM

15.Kakoit TepmMuyeckoit 00paboTKOM yIPOUYHSIETCS CIIIaB
16

16.Y kakoro u3 aJTrOMHMHHUEBBIX CIIJIABOB BBILIE MPEIET
npoyHoctd AMr3 wim /116
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17.Kakue crimaBbl OTHOCATCA K JIaTyHsIM. Pacimdpyiite
MapKy JaTyHHU, paCCMOTPEHUIO B padoTe.

18.Kakue cruiaBel oTHOCATCS K OpoH3aM. Pacmudpyiite
MapKy OpOH3bI, PACCMOTPEHHYIO B paboTe.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuku 6blnoIHeHUs 3Hanus: bianku ordera paboThl OTHOCTHIO 3aI0JIHEH,
OTBETHI Ha JIOTIOJIHUTEIILHBIC BOIIPOCHI TIOJTHBIE, BEPHBIC. JloycKaeTcs HaIM4Ire OJTHOW HerpyOoit
omnOku. Bee mabopaTopHbie pabOTHI 3aIUIIEHBI B CPOK M CPEIHSS OLCHKA OoJbIe 4,5

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanus: bianku ordera paboThl IOJTHOCTHIO 3aII0JIHEH,
OTBETHI HA JIOTIOJTHATEIILHBIC BOTIPOCHI B IIEJIOM BEPHBIE, HO JIONYIICHBI HEerpyObie ommoOku. Bee
nabopaTopHbIe pabOThI 3alIUINEHBI B CPOK M CPEIHSS OIICHKa OoJbIne 3,5

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuku 6blnoIHeHus 3Hanus: 1Ipu 0TBETe Ha TOTIOIHUTEILHBIE BOIIPOCHI
JOMYIIEHO HECKOJIBKO TPYOBIX OIIUOOK JIMOO MOJHOCTHEO OTCYTCTBYET OTBET Ha OJIMH HIIU
HECKOJIbKO BOIIPOCOB, JINOO HE MOTHOCTHIO 3a0IHEH OJaHK oTyeTa paboThl. Bee mabopaTopHbie
paboThI 3alUIIEHBI B CPOK M CPEIHSS OIICHKA OOJIbIe 3

Oyenka: 2
Onucanue xapakxmepucmuku ebinoineHus sHanus: baanku oryera padoThI He 3amoiHeHbl. He
MIPEJICTABJICHBI CTYJACHTOM IIPABHILHBIC OTBETHI HA KOHTPOJIBHBIC BOIIPOCKHI HITH MX COJIEPIKaHUE
CKYITHO PacKpbIBaeT u3y4yaeMyro TeMy. He Bce mabopaTtopHbie pabOThI 3alUIIEHBI B CPOK.

KM-5. OnpenesieHne XapaKTepuCTHK NPOYHOCTH U KPUTHYECKOH TeMIlepaTypbl
XPYHKOCTH CTajIell MEePJIUMTHOIO KJIacca 0 MUKPOCTPYKType

®opmsl peasmzanuu: IIposepka 3aganus

Tun koHTpoABLHOr0 MeponpusiTusi: Pacuetno-rpaguueckas padora

Bec konTposbHoro meponpusitusi B BPC: 20

IIpouenypa npoBeaeHusi KOHTPOJAbLHOr0 MeponpusaTus: I[IpoBoauTcs npoBepka NpaBUIbLHOCTH
BBIMIOJIHEHUSI pacyeTHOro 3adaHus Ha Temy "OmpeneneHue XapakTEpUCTUK NPOYHOCTH U
KPUTHYECKON TEMIIEpaTyphl XPYNKOCTH CTaJIel NEPIUTHOIO Kilacca 1o MUKpocTpykrype". Ha 131
yueOHOM Hejlene BblIaeTcsl 3aJJaHie ¢ MHANBUAYaIbHBIMU UCXOAHBIMU JIAHHBIMH (MapKa MaTepuaia
U IUIABOYHBIM XMMHUYECKHUH COCTAaB) M METOAMYECKHE YKa3aHWA K BbINOJHEHUIO. CTyaeHTHI
BBITNOJHSIOT PACU€THOE 33JJaHUE CaMOCTOSITENIbHO U O(DOPMIISIOT OTYET O BBINOJIHEHUH PACYETHOTO
3aganus. Ha 161 yueOHOM Henene mpoBOIUTCS MPOBEPKA U 3aIMTa PACUETHOT'O 3a/1aHUsl.

KpaTlcoe CoA€cpKaHME 3alaHUA:

[lens paGoTsr:

1. Paccunrath 110 XMMHU4YECKOMY COCTaBY U CTPYKTYPHBIM ITapaMeTpam,
orpeeNsieMbIM METO/IaMH KOJIMUYECTBEHHOM MeTauiorpaguu, npeaes TeKy4ecTH CTalu ¢
(beppuTO-TIEPIUTHOMN CTPYKTYPOH.

2. OrnpenennTh BIUSHUE YIPOUYHEHHSI HA U3MEHEHNE TEMITEPATyPhl XPYIKO-BA3KOIO
nepexoa.
3. OueHuTh B MPOLIEHTAX BKJIAA Pa3IMYHbIX (aKTOPOB YIIPOUHEHHS B 3HAUCHUE

npeaciia TCKyuceCTH.
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BapuaHT UCXOIHBIX TaHHBIX:

IInaBoYHBIM XUMHYECKHI cocTaB, %
C Mn | Si Cr |[Ni [Mo|V |N Al S P
1 12X2HM® 01103 1(021|21(12|05|0,2]|0,005]|0,005|0,03|0,03

Ne | Mapka cranu

TpeGoBanwust k ohopmIiIeHUIO PabOTHI:

PacuetHoe 3aaHue T0KHO ObITh 0opMIIEHO Ha JincTax hopmara A4 U comepKath
TUTYJBHBINA JIUCT, HCXOJHBIE TaHHBIE (MapKy CTaIH, H300paKEHNE MUKPOCTPYKTYPHI,
XMUMHYECKHUI COCTAB), BRIYUCICHHUS 110 KAXKJIOMY U3 MEXaHU3MOB YITPOUHCHHUS, BKJIFOYAsI
pe3yJIbTaThl KOJIMYECTBEHHOU METAIOrpau MUKPOCTPYKTYPBI, @ TAKIKE HHBIC
POMEKYTOUHbBIC BHIUUCIICHHUS, €CIIM OHU HEOOXOAMMBI. Pe3ylbTaThl ONpeaecHUs KaKI0T0 U3
BUJOB YIIPOUYHCHHUA NOJIZKHBL 6BITB CBCICHBI B Ta6JII/I]_[y. B otuere AOJDKHBI NPUCYTCTBOBATH
HOSICHEHUS K ITPOM3BOAMMBIM BHIYHCIICHHSIM U BBIBOJIBI B COOTBETCTBUH C IEISIMUA PAOOTBHI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: KJ1accu(uKaluio, 1.KakoBbI OCHOBHBIE MEXaHNU3MBI YIPOYHEHUS CTaJICH
MapKHPOBKY U o0uacTb HEePINTHOTO Kitacca?

NPUMEHEHHS OCHOBHBIX

METAJINIMYCCKUX

KOHCTPYKIIMOHHBIX MaTE€pPHAJIOB

YMeTb: 1o  Mapke  CIUlaBa 1.Onpenenute BKIaA KaX10r0 U3 MEXaHU3MOB
OTIpeNeNsTh ero TUT " YIPOYHEHHUS B 00lIIee 3HaUCHUE NIpe/iesia TeKyIeCTH
pacmmppoBbIBaTH CBEJICHHS, JIETUPOBAHHOM CTaJIM MEPIUTHOTO Kilacca.
0003HayaeMbl€ B MapKe

Onucanne MKAJbI OIlEHUBAHUS

Ouenka: 5
Huodienuii nopoe évinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "OTINYHO" BBICTABIISETCS €CIIM 3aJaHue
BBHITIOJTHEHO B MOJIHOM 00beME WIIH BBITIOTHEHO MPEUMYIIIECTBEHHO BEPHO, MOJTHOCTHIO OTBETHIIN Ha
BOIIPOCHI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoaneHus snanua: OueHkKa "XopoIo" BBICTABIIAETCS €CIIN
OOJIBIITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABJICHUE JIJIS PEIICHUS 3a/1a4, HO OTBET
Ha BOIIPOCHI ObUT HE MOJIHBIN

Oyenka: 3
Huosicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu ebinoaneHus snanus: OueHka "yIoBIETBOPUTENBHO" BBICTABISETCS
€CJIM 33/1aHUE NPEUMYILIECTBEHHO BBITIOJIHEHO, HO OTBET HA BOMPOCHI ObLIT YACTUYHO MPABUIIbHBIM.

Oyenka: 2
Onucanue xapaxmepucmuxu evinoineHus sHanus: OTeHKa "HeyI0BISTBOPUTEILHO" BHICTABIISACTCS
€CJIM 33JIaHUE HE BBITIOJHEHO B CPOK, BBITIOJTHEHO HEBEPHO WIIH MTPEHMYIIIECTBEHHO HE BBITTOJHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpouenypa npoBenenust

buner BwIOMpaeTcs CTyIEHTOM CIy4alHBIM 0O0pa3oM. DK3aMEeH NpPOBOJUTCS YCTHO, IOCIE
Ipe/IBapUTEILHON MOJATrOTOBKHM OTBETa HA BOMpPOCH! Omiera B TedyeHne 60 munyt. [Ipn moaroroske
OTBETa CTYAEHT MOJKET IOATOTOBHTH Marepuajl B MUChbMEHHOW ¢opme. Bo Bpems sk3ameHa
UCKIIIOYAeTCsS MCIIOJIb30BAaHUE KOHCIEKTa JIeKIMH, Y4eOHHKOB M APYIMX CPEACTB XPaHCHUS
uHpopmanuu. [Ipu oTBeTe Ha BOMpPOCH! OMIIeTa HA YCMOTPEHHUE SK3aMEHATOPa MOTYT OBITh 33aJJaHbl
JIONOJTHUTENIbHBIE M YTOUYHSIOIINE BOMPOCHI M3 PA3JeiNoB pabodell MporpaMmbl TUCHUIUINHEL.
Bpewmst Ha yCTHBII OTBET HE I0JDKHO TpeBbIaTh 20 MUHYT.

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YIbHIAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunst/Uuankarop: U/ -1lonk-s JleMOHCTpHUpYyeT 3HaHHE OCHOBHBIX KOHCTPYKIIMOHHBIX
MaTepHaJIOB, IPUMEHAEMBIX B YHEPTETUUECKOM MAIIMHOCTPOCHUH, U CITIOCOOOB UX 00pabOTKH;
BBITIOJHSET BHIOOP MAaTEpUAIIOB JIEMEHTOB SHEPTeTUYECKUX MAIINH U YCTAHOBOK C YYETOM
yCIIOBUM UX pabOTHI

Bonpocel, 3a1anns
1.lnarpamma cOCTOSIHUS CIUIaBOB, KOMIIOHEHTHI KOTOPBIX 00pa3ylOT B TBEPJIOM COCTOSIHUU
xumuyeckoe coenunenue (IV tum). Kpusas oxnaxaenust xumuyeckoro coeaunenus. [Ipasumio
¢as.
2.OCHOBHBIE OTlepaluu TEPMUUECKON 00pabOTKHU. 3aKaika U OTIYCK JJOIBTEKTOUIHBIX U
3a3BTEKTOUIHBIX YITIEPOJUCTBIX cTajeil. CTpyKTypHBIE IPEBPALCHHS] B CTAJISAX MIPH 3aKalIKe U
OTITyCKE U MX BIMSHUE HA CBOMCTBA. BiusiHue Tepmuueckoit 00paboTkH Ha CBOICTBA.
3.PacmmdpoBaTh Mapku CIUTaBOB M MexaHndeckue xapakrepuctuku: 50, Y10A, K4 30-6,
14X12B2M®, 55XT'P, /11, M00, HRB, KCV
4.lnarpammel coctosinug criaBoB (I — IV tum). CBsA3b MeXIy CBOMCTBaMM CIIJIaBOB M TUIIOM
JMarpaMMbl COCTOSTHUS.
5.CTpyKTypHBIE KJIacChl JIETUPOBaHHBIX cTasiell. OOOCHOBaHUE JIETUPOBAHUS, CTPYKTYpa,
CBOMCTBA, 00JaCTH MPUMEHEHUSI.
6.PacidpoBaTe MapkH CIIJIaBOB U MEXaHHUeCKHe XapakTepuctuku: Y8A, KY 50-4,
30XH3M®A, 12X19H10T, JI59, AMr6, HB, KCU
7. Kpucrannuzanus metamio. Kputndeckuii pazmep 3apoapiiia. OCHOBHbIE TapaMeTpbl
npoliecca KpUCTaUIM3aluy ¥ B3aUMOCBSI3b MeX 1y HUMU. CriocoObl H3MENbYeHHS pa3Mepa
3epHa.
8.0mxkur: 11 Py3nOHHBIN OTXKUT, TOTHBIN U HETIOJIIHBIA OTXKUT, HOpManu3auusi. CTpyKTypa u
cBoiicTBa cranu nocie orkura. O6G0CHOBaTh TEMIIEpATypy HarpeBa U CKOPOCTh OXJIAXKICHUS.
9.Pacmm¢poBaTh MapKH CIUIABOB M MEXaHWYECKHE XapakTepucTuku: ¥Y7A, 15km, KU 56-4, 54,
30X14H8MBT, 16, AJI32, 52,5, oB
10./IlnarpaMMa cocTOsTHUS sKeNe30-11eMEHTUT. Da3bl U CTPYKTYPHBIE COCTABIIAIOLINE CTAJEH U
yyryHoB. KpuBas oxiytakaeHus Uil 3a9BTEKTOUIHOM cTalii. BimsHue yriiepona u nmpuMecen Ha
CBOMCTBA CTajeH.
11.PacmmdpoBath Mapku CIIaBOB M MexaHU4Ueckue xapakrepuctuku: 30, KU 36-6,
30XH2B®A, 10X11H23T3MP, JIC 64-2, AJI12, MO0, E, 60.2
12.PacimindpoBaTh MapKku CIUIABOB U Me€XaHHUYecKue xapakrepuctuku: 05km, 45, KU 50-4,
12X17H8I2C2M®, AJI2, AMr6, tkp, 6T
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1. B xakoM U3 METOJI0B OIpeieJIeHHs TBEPAOCTH B Ka4eCTBE MHEHTOPA UCIIONIb3YeTCs
aJMa3HbIN KOHYC?
OTtBeTsI:
a) B Meroze bpunenns
0) B meToae PokBena
B) B MeTojie Bukkepca
') BO BCEX METOaxX
Bepuslii oTBeT: 0)
2. Kakoi 13 npuBeIeHHBIX MaTepUAIOB OTHOCUTCS K YIJIEPOJUCTHIM HHCTPYMEHTAIBHBIM
cTayam?
OTtBeTsI:
a) Y8A
6) Ct3kn
B) CU28
r) 45
BepHblii oTBeT: a)
3. Kak no npaBuity oTpe3KoB OIpeiensieTcss KOITUIeCTBO KUIKOM 1 TBepAoH ¢azbl B ciuiaBe K
npu temneparype t1?

cronae K
t
HC
! \I\W
B
atf

A B
OTBeTHI:

a) Koun-Bo sxwunkoit paszer=ab/ch; Kon-Bo tBepmoit daszsi=ab/ac
0) Kou-Bo xukoii dassi=cb/ab; Kon-Bo TBepmoii paszsi=ac/ab
B) Kon-Bo xwukoii passi=ab/ac; Kon-Bo tBepnoii paspi=ab/ch
r) Kon-Bo xwukoii passi=ac/ab; Kon-Bo TBepmoii aszsi=cb/ab
BepHnsliii oTBeT: T)
4. Kaxkasi U3 CTPYKTYPHBIX COCTABJISIFOIIMX YTIIEPOAUCTHIX CTAJICH SIBIISETCS TBEP.IBIM
pPacTBOPOM BHEJIPEHUS yriepojaa B aibda-kenese?
OtBerTsI:
a) IEMEHTUT
0) peppur
B) ayCTEHUT
T) NEpJIUT
Bepuslii oTBeT: 0)
5.KakoBo, corinacHo onpeneneHnto, MaKCUMaJIbHOE COJIEP)KaHUE YIJIEpOaa B YIIIEPOAUCTON
crann?
OTBeThI:
a) 2,14%
6) 0,8%

18



B) 6,67%
r)4,3%
BepHblii oTBeT: a)
6. Kakas U3 CTpyKTYpHBIX COCTABJISFOIIIMX HE BCTPEUYACTCS B YIIAECPOIUCTHIX CTAJIAX?
OtBeThI:
a) eppur
0) nepaut
B) JieneOypur
') HIEMEHTUT
BepHriii oTBET: B)
7.Kaxoii n3 npuBeAEHHBIX MAaTEPUATIOB OTHOCUTCS K UyryHam?
OTBeTHI:
a) Y8A
0) AJI7
B) CU28
r) 40XI'CH3BA
BepHblii 0TBET: B)
8.Kak n3meHstoTcs CBOMCTBA METaJIIa TP XOJIOIHOM TUTaCTUYECKOU edopmarun?
OTBeThI:
a) MPOYHOCTD U TUIACTUYHOCTH YBETUYUBAIOTCS
0) MPOYHOCTh YMEHBIIACTCS, TUIACTUYHOCTD YBEJIMUYUBACTCS
B) MPOYHOCTH YBEIMUMUBAETCS, TUIACTUYHOCTh YMEHBIIACTCS
') MPOYHOCTD U MJIACTUYHOCTh YMEHBIIAIOTCS
BepHsiii oTBET: B)
9. Kakast u3 mpuBeICHHBIX Ha PUCYHKE KPUBBIX OXJIAKICHHS COOTBETCTBYET OXJIAXKICHUIO ITPU
3aKaJKe CTaJIl Ha MAapTCHCUT?

Temnepamypg

BoeMR ——

OTBeThI:

a) kpusas 1

0) xpuBas 2

B) KpuBas 3

T) KpuBas 4
BepHblii oTBeT: T)

10.Kaxk BeIOupaeTcst TeMIiepaTypa HarpeBa Mol 3aKajiKy AJisl JOOBTEKTOMIHOMN cTanu?
OTBeTHI:

a) Ha 30-50 °C BbIlIe BepXHEH KPUTUUECKON TeMIiepaTypsl Ac3
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6) Ha 200-300 °C BBIIIE BepXHEH KPUTHUECKOM TemmepaTrypsl Ac3
B) HIKE HIKHEH KPUTHIECKOU Temneparypsl Acl
r) Ha 30-50 °C BbIlIe HUKHEH KPUTHUYECKON TeMriepaTypsl Acl
BepHriii oTBET: a)
11. C noMomIpI0 Kakoro BUJa TepMOOOPaOdOTKH MOKHO HAUOOIBIIUM 00pa30M MOBBICHTD
TBEPAOCTh U MPOYHOCTh CTaNN?
OTtBeThI:
a) OTKUT HE MEJIKOE 3€PHO
0) HOpManHU3aLus
B) OTITYCK
I') 3aKaJIKa Ha MapTEHCUT
BepHsiii 0TBET: T)
12.IToBepXHOCTHBIMH JIe(eKTaMU KPUCTALTUIECKON PEIIETKH SIBIISIOTCS:
OTtBeTsI:
a) BaKaHCHH
0) IucIoKanuu
I') FPaHULbI 3€pEH
) TIOPBI
Bepnrliii oTBeT: T)
13.I1oBbIIAIOT MIACTHYHOCTh METaJIa IPOIECCHI:
OTBeThI:
a) OTXKUT
0) 3akanka
B) HaKJICI
BepHblii oTBeT: a)
14. B cTtpyKType *Kene30yriaepoArCThIX CIIJIaBOB HanOoee TBepI0il U XpynKoii (ha3oi
SIBIISICTCS:
OTBeTsI:
a) deppurt
0) ayCTeHUT
B) IIEMEHTHUT
r) rpadur
BepHblii 0TBET: B)
15. VYnpouHnsiemble TepMHUYECKON 00paOOTKOM MeTaUIMYeCKHe MaTepHabl:
OTBeThI:
a) AMu
0) M3
B) JI1
r) P18
BepHbiii oTBeT: B), T)

II. Onucanue wikanvl oueHuBanUA

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8vlnoiHeHus 3Hanus: PaboTa BeIONHEHA B paMKaX "TPOJIBHHYTOTO'
ypoBHs. OTBETHI JAHBI BEPHO, YETKO CPOPMYITUPOBAHHBIC OCOOCHHOCTH MTPAKTHUSCKHUX PEIICHHIA

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu 8vinoiHeHus sHanus: PaboTa BIONHEHA B paMKax "6a3oBoro"
YpOBHS. BOJILITUHCTBO OTBETOB JaHBI BEPHO. B yacTh MaTepuana ecTh He3HAUUTEIbHBIC
HEJO0CTaTK!
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Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoineHus snanus: Pabora BeIOTHEHA B paMKax "moporoBoro"”
ypoBHs. OCHOBHAs 4acTh 3a/1aHUs BHITIOJHEHA BEPHO. HA BOIPOCHI YIIIyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapakmepucmuxu binoineHus 3nanust: Pabora He BBIMOJIHEHA WIH BBITIOJTHEHA
MPEUMYIIIECTBEHHO HETPABUIHLHO

111. Ilpasuna évicmasienus umozo8oi OyeHKu no Kypcy

Ornenka ompezensercss B cOOTBETCTBUHM ¢ [lonoxenneMm 0 OalIbHO-PEUTHHTOBON CHCTEME IS
cryaentoB HNY «M3W» Utorosas oleHKa ompeaessieTcss Ha OCHOBAHMM COOTHECEHUS TEKYIIeH
OIICHKM U OLIEHKHM IO MPOMEXYTOYHOM arrectanu. Ha ycMoTpeHue mpemnojaBartelis OLEHKa IO
MIPOMEKYTOUYHON aTTECTAllMK MOXKET OBITh BBICTABJICHA IO CPEAHEH OIICHKH TEKYIIETO KOHTPOJIS:
"xopomio" - cpeansis oneHka ot 3,8 10 4,6 "oTiau4HO" - cpeansis oneHka ot 4,7 no 5,0
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