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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 CriocoOeH uCIoyIb30BaTh CBOMCTBA KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUUYECKHUX

MaTepUajoB B pacueTax mapaMeTpoB M PEKHUMOB 00bEKTOB TPO(HECCHOHATLHOM NESTEIIEHOCTH
NI-1 JemoHCTpUpYET 3HAHKE 00J1acTel TPUMEHEHHSI, CBOMCTB, XapaKTEPUCTHK U METOJIOB
UCCJIEI0BAHUS KOHCTPYKIIMOHHBIX MaTEPHAJIOB, BEHIOMPAET KOHCTPYKIIMOHHBIE MaTEpUaIbl B
COOTBETCTBUU C TpeOyeMbIMU XapaKTEPUCTUKAMH ISl UCTIOIB30BaHUS B 00JIaCTH
po(hecCHOHANTLHOM e TEIbHOCTH

H BKJIFOYACT:
AJIS TEKYHIEro KOHTPOJIA YCIIEBAEMOCTH

Dopma peanuzaruu: [Tucemennas pabota
1. Tect 1 «ATOMHO-KpHUCTAIITHYECKOE CTpoeHrne MeTauioBy (TecTtupoBanue)

®dopma peanmszanuu: YcTHas popma
1. 3ammTa naboparopHoii padots! "BinsiHue TepMuueckoit 00paboTKM Ha CBOMCTBA
yraepoaucthix craneid” (Jlaboparopnas padota)
2. 3ammuTa adoparopHoii pabotsl "M3yueHue npoiecca KpUCTAILTA3AIUH, BIUSHUS
MOJIM(PUKATOPOB U CKOPOCTH OXJIaXkICHUS Ha BennynHy 3epHa" (JlabopaTopHas pabota)
3. 3amuTa mabopatopHoit paboTsl "MUKpPOCTPYKTYpa U CBOMCTBA YIIIEPOJUCTBIX
He3akaneHHbIx craneil” (JlaboparopHas pabota)
4. 3amura nabopaTopHOM padboThl "MUKpPOCTPYKTYpa JIETUPOBAHHBIX CTaJlel U CIIJIaBOB"
(JIaGopaTopHnas pabora)
5. 3amuTa naboparopHoit paboTsl "MUKPOCTPYKTYpa LBETHBIX METAJJIOB U CIIJIaBOB"
(JIaGopaTopHnas pabora)
6. 3ammra naboparopHoi pabotsl "[locTpoenue nuarpammsl cocTostHUST Pb-Sn o kpuBbiM
oxnaxaenus" (JJaboparopnas pabora)

BPC aucuunjanubl
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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
KOMIIETEHIIUH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIIK-5 U-lonks JemoHcTpupyer | 3HaTh: Tect 1 «ATOMHO-KpHUCTaJUIMUECKOE cTpoeHue MeTaiioB» (Tectuposanue)

3HaHHUE obnacrei
NIPUMEHEHUS], CBOICTB,
XapaKTePUCTUK U METOJI0B
HCCIIEIOBAHUS

KOHCTPYKLIMOHHBIX
MaTepHUaoB, BbIOMpAET
KOHCTPYKLIMOHHBIE
MaTepHaibl B COOTBETCTBUHU
c TpeOyeMbIMU
XapaKTePUCTHKAMH JUTst
UCIIOJIb30BaHUS B 001acTH
npodecCuOHATIbHON
JeSITeIbHOCTH

BUJIBI U PEKUMBI
TEPMUYECKOI 00pabOTKH
METAITUYECKIX
MaTEepHAIIOB, TPUMEHSIEMBIX
B DHEPreTUYECKOM
MAaIIMHOCTPOSHHUH
KJIaCCHU(PUKAILIHIO,
MapKHPOBKY U 00J1aCTh
MPUMEHEHHS OCHOBHBIX
METAJUTMIECKUX
KOHCTPYKIIMOHHBIX
MaTepHaoB

OCHOBHBIE TUIIBI
KPUCTAJUTMIECKUX PEIIETOK,
neQeKThl KpUCTAIITMYECKOTO
CTPOEHHsI, TPYIIIBI CBOWCTB
U UX BIMSHUE HA CBOHCTBA
KOHCTPYKIIMOHHBIX
MaTepHaJloB

YMers:

MIPOrHO3UPOBATH IBOJIIOLIUIO
CTPYKTYPHI CIUTaBa pH
HarpeBe Wi OXJIaXKIACHUN
10 JTarpaMMe COCTOSTHHS

3amuTa naboparopHoit padotsl "M3ydyeHue mpolecca KpucTauIn3alui,
BIIMSTHUS. MOJTU(UKATOPOB M CKOPOCTH OXJIAXKICHUS Ha BEIIMYHHY 3epHa"
(JTaboparopnas paboTa)

3amuTa J1abopaTopHoii padotsl "[locTpoeHre quarpammsel coctosiHUs Pb-Sn
1o KpuBbIM oxJaxjacHus" (JlabopaTopHas padora)

3amura 1aboparopHoil paboThl "MUKpPOCTPYKTypa U CBOWCTBA
YIIepOAUCTHIX He3akaleHHBIX ctaneil” (JlabopaTopHas pabora)

3amura 1abopatopHoil paboThl "MUKpPOCTPYKTypa JETUPOBAHHBIX CTaNICH 1
crmaBoB" (JlabopaTopHas pabora)

3ammTa nabopatopHoi paboTsl "Briusane TepMuueckoii 00paboTKH Ha
cBOMcCTBa yraepoaucTbix ctaneil" (Jlabopatopnas pabdora)

3amuTa 1abopaTopHOi paboThl "MUKpPOCTPYKTYpa LIBETHBIX METAJJIOB U
crmaBo" (JlabopaTtopnas pabora)




0 MapKe CIUIaBa
OIIPENIENIATh €r0 TUII H
pacmdpoBBIBaTH CBEICHUS,
0003HaYaeMbIe B MapKe
OOBSCHHUTH BIIMSTHUC
OCHOBHBIX MTAPaMETPOB
KpUCTAILTU3AIIUU U
MOJIU(UKATOPOB HA
MEXaHUYECKHE CBOMCTBA
000CHOBaHHO BHIOMPATH
PEKHUMBI TEPMOOOPAOOTKH
CTaJIeH C MCIIOJIb30BaHHEM
JarpaMMBbl <OKeJIe30-
HEMEHTUT» U THarpaMMbl
M30TEPMHUYECKOTO pacmaaa
MEPEOXJTAKICHHOTO
ayCTEeHUTA




1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus

KM-1. Tect 1 KATOMHO-KpHCTANINYECKOE CTPOEHHE METAJLJIOB)

®opmbl peasuzanun: [TuceMennas padora

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa mnpoBegeHMsi KOHTPOJbHOro meponpusitusa: CTyAeHT mojydaeT OAMH M3 MATH
BapHaHTOB 3aJaHusl. B kaxxiom 3a1anuu o 7 BonpocoB. Bpems npoBenenus paboThl - 5 MUHYT.

KpaTlcoe coacpiKaHuE 3alaHUSA:

JlaHHOE OLIEHOYHOE CPEACTBO MPOBEPSET 3HAHUE OCHOBHBIX TUIIOB KPUCTAUIMYECKUX
pemeToK, 1eheKTOB KpUCTAITMYECKOTO CTPOCHUS. TeCT CONepKUT BOIPOCHI THIIA OJMH U3
MHOT'MX, MHOTHE U3 MHOTUX. | [paBuIbHBIM OTBETOM Ha BOIIPOC TUIIA MHOTHE U3 MHOTHUX
CUMTAETCsl, €CIIM CTYJCHT BBIOpaJl BCE BO3MOYKHBIE MPABUIIbHBIC BAPHAHTHI

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

3HaTh: OCHOBHBIE THIIBI
KPUCTAJUTHYECKUX PEIICTOK,
neQeKThI KPUCTAJITINYECKOTO
CTPOCHHS, TPYIIBI CBOMCTB M HX
BINSTHUE Ha CBOMCTBaA
KOHCTPYKIIMOHHBIX MaTEepPHaIOB

1.XapakTepHbIMH NPU3HAKAMH MeTAJLJIOB
SIBJISIIOTCSI:

a. - BrIcokast TemIonpoBOIHOCTh

0.- HectocoOHOCTB K MIIACTHYHOMY JAe(POPMUPOBAHUIO
B.- CHiibHasI CBSA3b JIEKTPOHOB BHEITHETO
HEPreTUYECKOTO YPOBHS C SAPOM

I.- YBEIMUEHHUE MIEKTPHUECKOTO COMPOTHBIICHUS MIPH
MOBBIIIICHUU TEMIIEPATYPhI

OTBETHI: a,T

2.9J1eMeHTapHasA siyeiika KaKoro Tuna
KPHCTA/IMYECKOI pelieTKH N300paxeHa Ha
pucynke?

| a) [ TIK




0) | OLIK

B) | TTIY

r) | TerparoHampHas
OTBET:0)

3.Kak o603Ha4yaeTcsi KOOPAMHAIMOHHOE YHCIO0 Y
MeTasi0oB ¢ OLIK kpucrasiinyeckoii pemerkoii?

a) | K8
6) | K12
B) | I'12
r) | K4
OTBET: a)

4.YT1o0 Takoe aHM30TPONUA CBOICTB KPUCTALIIOB?

a)

U3MEHEHUE CBOMCTB KPUCTAJUIOB C ITOBBIILIEHUEM
TEMIIEPaTypbl

0)

M3MEHEHUE CBOMCTRB M3-3a Pa3oBoi
HepeKpUCTAIIIN3AINN

B)

MOBBILICHUE TPOYHOCTH 32 CUET YBEIIUYEHUS
IUIOTHOCTH JUCIIOKAIIUH

r)

pasnirue MEXaHUYECKUX, PU3MUECKUX U XUMUUECKUX
CBOMCTB BJIOJIb Pa3JIMYHBIX HAMPABIECHUHN U INIOCKOCTEMN

OTBET:T)
5. ToyeuHbIMHU AedeKTAMH KPUCTALINYECKOI
pelIeTKH ABJISIOTCH:

Baxancun
a)
WCIIOKAIllUU
6) )i\ 1T
B) [IpumecHBI aTOM BHEAPEHUS
r) | Mukpomnopsl
OTBET:a), B)

6.00beMHbIMU 1epeKTAMH KPUCTAJLINYECKOI
pelIeTKH ABJIAIOTCH:

a) MUuKpOTpeLrHbI
I'panune! 3epen

6) paHuIl P

B) Kpaesbie qucnokanuu

Muxkponopsl

OTBET: a), I')




7.Kakoe (kakue) U3 cJeAyIOUUX YTBepPKIeHUit
SIBJISETCS (SIBJISAKOTCS) BepHbIM(H)?

SHEPTHS NCKKEHHS KPUCTAITMIECKON PeIIeTKN
a) | xapakrepusyercsi BekTopoM broprepca

BeKkTOp Bproprepca mokaspiBaeT HalpaBICHHE
0) | ABWKCHHS TUCIOKAITIH

BEKTOpOM broprepca Ha3bIBaeTCs HEBs3Ka IMPU 00X0J1e
B) | ITO KOHTYPY B HEKOTOPO# 00JIacTH

BekTOp Bbroprepca mo3BoisieT onpeaenuTb KOJIUIECTBO
IUIOCKOCTEN CKOIBKEHUS

OTBET:a), B)

OnucaHue MKAJbI OLleHUBAHUS

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku ebtnonenus 3nanus. OueHka "oTIUYHO" BBICTABIISIETCS €CIIM B XOJI€
tectupoBanus HaOpaiu 90-100% mpaBUIIBHBIX OTBETOB

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapaxmepucmuxu gvlnoanenus 3Hanus: OLeHKa "Xopouo" BEICTaBISETCS €CIU B X0/1€
TecTupoBaHus HaOpaiu 75-90% mpaBUIBHBIX OTBETOB

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuku 6binoaneHus snanusa: OLEHKa yJOBIETBOPUTEIBHO' BBICTABIISETCS
€cJIi B X0Jie TecTupoBanus Habpanu 60-75% npaBUIbHBIX OTBETOB

KM-2. 3amuTa Ja6opatopHoii padots! ""M3yuenue npouecca KpucTaLIu3aluu,
BJMAHUSA MOAU(PUKATOPOB U CKOPOCTH OXJIAK/AEHHUS HA BeJIMYUHY 3epHa"

®opmbl peaausanum: YcrHas popma

Tun koHTpoaBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec kouTposabHoro meponpusitust B bPC: 15

IIpoueaypa mnpoBegeHUs] KOHTPOJIBLHOIO MePONPHATHSA: YCTHBIH ompoc 1o o(opMIeHHOMY
OTYETY O MPOBEACHUU JTa00OPATOPHOUN pabOTHI.

Kparkoe conepxxanue 3aganus:
Bonpocs! Ha 3amuTe BKIIIOYaOT B ¢e€0sl MPOBEPKY YMEHUS OOBICHUTH CXEMY M SHEPreTHYECKHe
IPENOCHIIKY KPUCTAJUTU3ALINY, a TAK)Ke BIMSIHUE OCHOBHBIX MapaMeTpoOB U MOAU(DUKATOPOB
Ha pa3Mmep 3epHa

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

VYMeTn: O0BSICHUTH BIWSTHUE 1.
OCHOBHBIX rnapameTpoB Kakue ocHOBHBIE SHEPreTHUECKUE MPEINOCHUTKI
KpUCTAJUTH3AIIUN n nporiecca KpUCTALTH3 AT
MOIU(PHUKATOPOB HA MEXaHUUYECKUE 2.Kak BnusitoT MoauuKaTOphl HA pa3Mep KPUCTAILIOB U
CBOMCTBaA CBOMCTBA

3.Ilpoananu3upyiite BIUSHUE YKCIA [IEHTPOB U




CKOPOCTH pOCTa KPUCTAIJIOB, a TAKXKE CTEIEHU
MepeoXJIaXKACHUS Ha pa3Mep KpUCTaJlJia U CBOIMCTBA
4.KakuM crioco6boM MOKHO U3MEHHUTH pa3Mep 3epHa Mpu
KpUCTAJUTU3ALNU

5.Kak crenenp nepeoxiaxaeHus BIUSET HA BEIUYUHY
3€pHa U MEXaHUYECKHUE CBOMCTBA

6.0npenenuTe 1o TUITY CTPYKTYPhI CIIUTKA B KAKOM
(hopMe OH KpUCTAILTU30BAJICS, TOPSYCH KepaMUIECKOM
WA METAJUTMYECKOM?

7.Kaxoii pazmep 3epHa 0oJiee xKenaTeaeH It
(dhopmMupoBanust 0oJiee MPOUYHOI CTPYKTYPHI?

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuku blnonenus 3nanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJIHEHO B MOJIHOM 00BEME HJIM BBITIOJTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evlnonenus 3Hanus: OueHKa "Xopouo" BEICTaBISAETCS €CIU
OOJIBIIMHCTBO BOIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABICHHUE JUISI PEIICHUS 32,124

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHka "yJoBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHUE TIPEUMYIIIECTBEHHO BHITIOJIHEHO

KM-3. 3amura sa6opatopHoii padors! "[locTpoenne nuarpammsol coctosinus Pb-Sn
10 KPUBBIM OXJIAxAeHus"

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO MeponpusiTus: Jlaboparopnas padora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa npoBefeHUs] KOHTPOJBLHOIO MePONPHUATUSI: YCTHBI ompoc 1o 0(OpMIIEHHOMY
OTYETy O MPOBEACHUH Ja00PaTOPHOM paboTHI.

KpaTKOC CoA€cpKaHMuE 3alaHUA:
BOHpOCBI BKJIFOYAOT IIPOBCPKY YMCHUA UCIIOJIB30BATh METOJ TCPMHUYCCKOT'O aHaJIn3a, JJIs1

MOCTPOCHUSA JUarpaMMbl COCTOSHUSA

KoHTpoJibHbIE BOIPOCHI/3a1aHUSA:

YMers: IIPOTHO3UPOBATH 1.OnummTe nponecc KpUCTaJuIn3aui yYKa3aHHOTO

HBOJIIOLIMIO CTPYKTYPHI CILIaBa MpU craBa JguarpaMMel Pb-Sn v mocTpoiiTe KpuByIo

HarpeBe WM OXJIAKICHUU IO OXJIAXKICHUS

JMarpaMme COCTOSTHUS 2.0nuumuTe npouecc KpUcTaliIn3aluy YACThIX
KOMITOHEHTOB cucTeMbl Pb-Sn 1 moctpoiite kprBbIe
OXJIAXKICHUS

3.Kak ucnonp3yercss METOJl TEPMUYECKOTO aHAJIN3a, JJIs
IIOCTPOEHUS TUArPAMMBbl COCTOSIHUS

4.YTo XapakTepu3yeT JIMHUS JIUKBHIYC

S.IlocTpoiiTe KPUBYIO OXJIAXKIAEHHUS IBTEKTUYECKOTO
CIJIaBa. Y K&KUTE KPUTUUECKUE TEMIIEPATYPHI

10




6.1TocTpoiiTe KpUBYIO OXJIAXKICHHS U1 33IaHHOTO Ha
nuarpamme Pb-Sn cimaBa. Onpenenure KpuTHIecKue
TOYKH CILIABA.

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3Hanus; OueHkKa "oTIMYHO" BBICTABIISIETCA €CJIN 3aJJaH1e
BBITIOJTHEHO B MTOJIHOM 00'bEME WJIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnoanenus 3uanus. OueHka "Xopomo" BbICTABISAETCS €CIIN
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a4

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIETBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHuE NPEUMYILIECTBEHHO BHIIIOJIHEHO

KM-4. 3amura adopaTtopHoii padotsl "MHUKPOCTPYKTYPa M CBOMCTBA yIJIEPOAUCTHIX

He3aKaJeHHBIX cTaJjei"

®opmbl peanusanun: YcrHas popma

Tun KOHTPOJABLHOT0 MeponpusiTus: JlaboparopHas padora

Bec koutposabHoro meponpusitusi B BPC: 15

IIpouenypa mnpoBeaeHUsi KOHTPOJIBHOTO MEPONPHATHNA: YCTHBIH OMpPOC 1O O(GOPMIICHHOMY
OTYETy O MPOBEICHUH J1a00PATOPHOI PabOTHI.

KpaTKOC CoA€cpiKaHMuE 3alaHUA:

IIpoBepka 3HaHKS CTPYKTYPBI U CBOMCTB YIIIEPOJUCTHIX HE3AKAJICHHBIX CTAJIeH U YMEHUS
ONPENENATh MAPKy CTAJIA 110 MUKPOCTPYKTYpE.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: KJIacCU(UKALHUIO,
MapKHPOBKY U o0nacTh
MMPUMCHCHUA OCHOBHBIX
METaJUINYECKUX

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB

1.IlepeuncanTe CTpYKTYpHBIE COCTABIISIIOIINE
YIJIIEPOAUCTBIX HE3aKAJIEHHBIX CTAJIEH.

2.JlokaxkuTe Ha qUarpamme >Kene30-LeMEHTUT 00J1acTh
YTJIEPOAUCTBIX CTAJIEH.

3./laiiTe onpeneneHre 4To TaKoe yriiepoanucTas CTalb.
4.[Taiite onpenenenue pepputa U paccKaxure Mpo ero
CBOMCTBA

5.laiiTe onpezeeHne NePIUTa U PACCKa)KUTE TIPO €T0
CBOMCTBA

6./laiiTe onpeneneHrne NEMEHTUTA U PACCKAKUTE PO €T0
CBOMCTBA

YMeTh: 1o Mapke CIlJIaBa
OMpECaAcCIIATh €ro THUII u
paCH_II/I(prBLIBaTL CBCACHUA,

0003HayaeMble B MapKe

1.Cranb ¢ Kakoil U3 ABYX MPEICTaBICHHBIX CTPYKTYP
Oynet o0naaaTh OOIBINEH TBEPIOCTHIO B HE3aKAIIEHHOM
cocrostHuu. [louemy?

2.Pacumugpyiite mapky ctanu 45.

3.0npenenute Mo N300pa’keHUI0 MUKPOCTPYKTYPHI
MIPUMEPHOE COJIEpKaHKe yriiepoa B CTalH.
4.0mpenenute 1Mo U300pakeHUI0 MUKPOCTPYKTYPHI
MPUMEPHYIO MapKy CTaJIH.
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5.Pacmudpyiite mapky cramu Y8I'A.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5

Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakmepucmuku blnoanenus 3uanus.; OueHka "oTIMYHO" BBICTABIISIETCS €CIIU 3aJJaHue
BBITIOJTHEHO B MOJIHOM 00'bEME WIIH BBITIOHEHO MMPEUMYIIIECTBEHHO BEPHO

Ouenka: 4

Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku btnoanenus 3nanus. OueHka "Xoponio" BbICTaBISETCS €CIU
OOJIBIIMHCTBO BOIIPOCOB PACKPHITO. BRIOPAHO BEPHOE HAMPABIICHHE JISI PEIICHUS 3a]1a9

Ouenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0BIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM 3aJJaHue PEUMYILIECTBEHHO BHIIIOJIHEHO

KM-5. 3amura 1adopatopHoii padotsl ""MHUKPOCTPYKTYPA JIETHPOBAHHBIX CTAJICH H

cIjIaBoB"

®opmbl peanusanun: YcrHas Gpopma

Tun KOHTPOJABLHOT0 MeponpusiTus: Jlaboparopnas padora
Bec koutposabHoro meponpusitusi B bPC: 15

IIpoueaypa mnpoBedeHUs] KOHTPOJBHOIO0 MePONPHUATHSA: YCTHBIH ompoc 1o odopMIeHHOMY

OTYETY O MPOBEICHUH JTa00PATOPHOU PabOTHI.

KpaTKOC Cod€cpiKaHMuE 3alaHUA:

OTBeTUTH IMPaBUJIBHO Ha BOIIPOCHI 11O TEMEC J'Ia60paT0pH01>i pa6OTBI, BBIIIOJHUTH HEOOJIBIIIHE
3alaHuA, UCITOJIb3Ys MMOJIYYCHHBIC 3HAHUA.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: KJIacCCU(UKALHUIO,
MapKHPOBKY U o0nacTh
MMPUMCHCHUA OCHOBHBIX
METaJUNINYECKUX

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB

1.YUrto Takoe nerupoBaHHas cTajb?

2.KaKkoBbI OCHOBHBIE 11€JI1 JIETUPOBAHUSA?

3.Kakue cTpyKTypHbI€ KJIACCHI JISTUPOBAHHBIX CTaIeH
CYLIECTBYIOT?

4.Kak ki1accuUIUpyrOTCs JETUPOBAHHBIE CTAIIU 10
Ha3HAYCHHIO?

YMeTh: o Mapke CIljiaBa
OMpCaACIIATh €ro THUII u
paCH_II/I(l)pOBLIBaTb CBCACHUA,

0003HayaeMbIe B MapKe

1.Pacingpyiite mapky cramu 18XH4BA.

2.13 pacCMOTpEHHBIX B paboTe CTallell YKaXKUTE MapKy
CTaJIi ayCTEHUTHOTO KJIacca.

3.Kakue U3 pacCMOTPEHHBIX CTaleld OTHOCATCS K
KOPPO3UOHHO-CTOMKUM?

4. Pactmmdpyiite mapky cranu 12X18H10T.
5.Pacumdpyiite mapky cramu 30XT'CA.

6.K kakomy CTpyKTypHOMY KJIaCCy OTHOCHUTCSI CTajlb
15XM?

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapakmepucmuxu evlnoinerus 3Hanus: O1eHKa "0TINYHO" BBICTABISIETCS €CIIM 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO




Oyenxa: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
OnucaHnue xapakmepucmuxu evlnoinenus 3Hanus: OLeHKa "X0opouio" BICTaBISETCS €CIu
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BBIOPAHO BEPHOE HAINIPABIICHHE JIJISl PEIICHUS 3a/1a4

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1neHka "yI0BIeTBOPUTEIHLHO" BHICTABIISACTCS
€CITH 3aJIaHUE MPEUMYIIECTBEHHO BBITIOJTHEHO

KM-6. 3ammTa 1aboparopHoii padorsl '"'Biusinne Tepmuyeckoil 00padoTku HA
CBOMCTBA YIJIEPOAMCTHIX cTajIeil"

®opmbl peaqu3anuu: YcrHas popma

Tun KoHTpPOIbHOTO MeponipusitTus: Jlaboparopnas padora

Bec kouTposabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeaeHUusi KOHTPOJIBLHOTO MEPONPHATHSN: YCTHBIH OMpPOC MO O(GOPMIICHHOMY
OTYETY O MPOBEICHUH JTA00PATOPHOU PabOTHI.

KpaTKOC CoA€cpKaHUuE 3alaHUA:
OTBETHUTH IIpaBUJIbHO HAa BOIIPOCHI I10 TCMC na60paTopH01"4 pa6OTI>I, BBIIOJIHUTH HEOOIBIINE

3alaHuA, UCITOJIb3Ys MMOJIYYCHHBIC 3HAHUA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: BH/IbI u PEXKUMBI 1.KakoBbI OCHOBHBIE BHJIbI TEPMUYIECKON 00pabOTKH
TEPMUYECKON 00paboTKu cTaneu?
METAJITMYECKUX MaTepuaios, 2.C xako¥ 1eJbIo TPOBOAUTCS 3aKaka?
IPUMEHSEMbIX B 3HEPreTHYECKOM 3.Kak n3meHseTcs TBep0CTh CTAIM IIPU 3aKaJIKe Ha
MalIMHOCTPOEHUHN MapTEeHCUT?
4.Yt0 Takoe MapTEeHCUT?
YMeTh: 00OCHOBaHHO BBIOMPATH 1.Kak BbIOupaeTcs TeMneparypa HarpeBa oJi 3aKajiky
PEKUMBI TEPMOOOPaOOTKHU CTajei JUIS 3a3BTEKTOUTHON cTann?
C UCHOJB30BaHUEM JHarpamMmbl 2.Kaxk BbIOMpaeTcs TeMiieparypa HarpeBa o1 3aKajiky
<OKEJE30-LIEMEHTUT» U AHarpaMMbl JUISL JOOBTEKTOUHOMN cTan?
M30TEPMUYECKOTO pacnana 3.Kakyro oxJiaxaao1yto cpey ciaenyeT BlOpaTh npu
NIEPEOXJIAXKIEHHOTO ayCTEHUTA HOpManu3anuu cranu 45?
4.Kakyro OXJTaKJIaIIIYI0 Cpeay CleayeT BHIOpaTh Mpu
3aKasIke cranu 457
5.Kakyro oxsaxaaroniyro cpeny cienyeT BbIOpaTh mpu
3aKkasike crainu Y107

Onucanue MKaJbl OLICHUBAHUA:

Ouyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoineHus snanus: OueHka "oTIMYHO" BBICTABIISETCS €CIU 3aJaHHe
BBITIOJTHEHO B TTOJTHOM 00bEME WITH BBITIOJTHEHO MMPEHMYIIIECTBEHHO BEPHO

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BHICTABISETCS eCln
OOJIBIIIMHCTBO BOIIPOCOB PACKPHITO. BEIOPAHO BEPHOE HAMPABJICHHE JUTS PEIICHUS 33]1a9

Oyenxka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
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Onucanue xapaxmepucmuxu evinoaneHus snanusa: OueHKa "y10BIETBOPUTENIBHO" BBICTABIIAETCS
€CIIM 3aJJaHue MPEUMYIIECTBEHHO BBITOJIHEHO

KM-7. 3ammTa adoparopHoii padorsl '""MUKPOCTPYKTYpPa IIBETHHIX METAJIJIOB U

cIji1aBoB"

®opmbl peaau3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: JlaboparopnHas padora

Bec konTpoabHoro meponpusitusi B bPC: 15

IIpouenypa mnpoBeaeHUusi KOHTPOJIHLHOTO MEPONPHUATHS: YCTHBIH OMpoC MO O(QOPMIICHHOMY
OTYETYy O MPOBECHUH JTa00OPATOPHOH PabOTHI.

KpaTlcoe Cod€cpiKaHUuE 3alaHUA:

OTBETHUTH IIPaBUJIbHO HA BOIIPOCHI 110 TEMEC na6opaTopH01?I pa6OTBI, BBIIOJIHUTH HEOOIbIINE
3alaHuA, UCITOJIb3Y: MMOJIYYCHHBIC 3HAHUA.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: KJ1accu(uKanuio,
MapKHPOBKY u o0nacthb
MMPUMCHCHUA OCHOBHBIX
METaJUTHYECKUX

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB

1.Kak mapkupyroTcs JaTryHu?

2.Kak mapkupytotcst OpoH3b1?

3.Kakue cymiecTByroT Mapku Meau?

4. Knaccudukarus amOMUHUEBBIX CILUIaBOB.

5.Iloyemy uncThie Meb U ATFOMUHUI HE UCIIOJIB3YIOTCS
B KQ4e€CTBE KOHCTPYKIIMOHHBIX MaTEpHAIOB?

6.B 1yem npupoaa KOppO3UOHHOM CTOHKOCTH YUCTOTO
AIIOMUHHUS?

7.Kakue 1nosne3Hble CBOMCTBA MEU UCIIOJIB3YIOTCS B
TEXHUKe?

Ymerts: o  Mapke  CIUIaBa
OIIPEAEIATh €ero TUIL u
pacuudpoBBIBaTh CBEIECHUS,

0003HaYaeMbIe B Mapke

1.Kakoii Tepmuueckoil 00pabOTKOM yIIpOUYHSIETCs CIIaB
J16?

2.V Kakoro M3 aJlOMUHUEBBIX CIUIABOB BHIIIE MTPEIe
npoyHoctd AMr3 wm J[16?

3.Kakue crimaBel oTHOCSTCS K J1aTyHsIM. Pactmmdpyiite
MapKy JIaTyHH, paCCMOTPEHUIO B padoTe.

4.Kakue cruiaBbl oTHOCSTCS K OpoH3am. Pacimdpyiite
MapKy OpOH3bI, PACCMOTPEHHYIO B paboTe.

OnucaHue MKaJbI OlleHUBAHUS:

Oyenka: 5

Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmuxu evlnoinenus 3Hanus: O1eHKa "0TINYHO" BBICTaBISIETCS €CIIH 3aJaHue
BBITIOJTHEHO B MOJTHOM 00BEME HIIH BBITTOTHEHO MPEUMYIIIECTBEHHO BEPHO

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: O1eHKa "Xopouo" BEICTABISETCS eCln
OOJIBITMHCTBO BOIPOCOB PACKPHITO. BEIOPAHO BEPHOE HANIPABIICHHE JIJISI PEIICHUS 3a/1a9

Oyenxa: 3

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu 6vinoaneHus snanusa: OueHkKa "y10BIETBOPUTEIBHO" BHICTABIIAETCS
€CJIM 3aJJaHue MPEUMYIIECTBEHHO BBIIIOIHEHO
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
3 cemecTp

@DopMa NPOMEeKYTOUHOM aTTecTalMM: 3a4ET C OLEHKOU

IIpumep Onsiera

1.UcnpiTanns Ha ynapHyto Ba3kocTb. Kpusas xiagHonoMmkoctu. Kpurnueckas temneparypa
XPYIIKOCTH.

2.3aKkajnka ¥ OTIYCK TO3BTEKTOUIHBIX U 3a3BTEKTOUHBIX YIIIEPOAUCTBIX CTAIEH.
CrpyKTypHbI€ PEBPAICHUs B CTASIX IPU 3aKaike u otnycke. O0ocHOBaHME BbIOOpa
TEMIIEpaTypbl HarpeBa U CKOPOCTH OXJIAXKICHUS

IIPY 3aKaJIKE.

3.PacimdpoBaTs Mapku CIIaBOB B MeXxaHH4Ueckue xapakrepuctuku: 50, Y10, 14X12B2MO,
12X13, BY40, K430-6, /11, M00, HB, KCU

IIpoueaypa npoBenenust

Crynent nmomyvaer omuH u3 30 OwmieroB. B kaxmom Ounere comepxutcs 3 Bompoca. 3ayeT
IIPOBOAMTCA B MUCbMEHHOU hopme. Bpems nposenenus - 90 Munyr.

L Ilepeuens Komnemenyuit/uHOUKAMOPO8 U KOHMPOTbHBIX 60NPOCOE NPOGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenunss/Uuaukarop: UJ1-1lonk-s JemoncTpupyet 3HaHue obiaacTeld MpUMEHEHHUS,
CBOMCTB, XapaKTEPUCTUK U METO/IOB UCCIIEIOBAaHUS KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, BHIOMPAET
KOHCTPYKIIMOHHBIE MAaT€pUANIbl B COOTBETCTBHH C TPEOYEMBIMU XapaKTEPUCTUKAMHU IS
UCTIOJIB30BaHUS B 00J1aCTH POPECCHOHATBHON eI TETLHOCTH

Bonpocel, 3aganus
1.CBsI3b MEX/1y CBOWCTBaMH CIUTABOB U TUIIOM jauarpammbl coctostaust (I — IV tum).
Juarpammsl KypHakosa.
2.3akaika J0IBTEKTOMIHBIX U 3a9BTEKTOMAHBIX cTasiell. OO0CHOBaHME BHIOOpA TEMIIEPATYPhI
HarpeBa U CKOpPOCTH oxJaxkaeHus. CTpyKTypa U CBOMCTBa CTalu 1mociie 3akajaku. CrocoObl
3aKaJKu
3.Pacmm¢poBaTh MapkH CIUIaBOB M MeXaHW4eckue xapakrepuctuku: 30, Y11A,
40X15H7T7O2MA, 15X2HMA, CU32, JI86, JI16, AJIS, KCT, HRC
4.B3anmopelicTBIE KOMIOHEHTOB CIJIABOB B TBEPJIOM COCTOSHUU: (ha3bl U CTPYKTYPHbBIE
COCTaBJISIOIIME CIJIAaBOB (HA IPUMEPE AUArpaMMBbl JKEJI€30-11EMEHTHT).
5.0mnpenencHre MEXaHMYECKUX CBOMCTB IIPH MCIIBITAHUM HA PACTSKECHHUE.
6.PacmmdpoBath Mapku CIJIaBOB U MeXaHuueckue xapakrepuctuku: 30, 08X 13, 3012,
04X18H10, 18X2H4BA, JI85, AJl6, 11, 65, HV
7.Kpucramnmuzanus metainoB. CTpoeHHE )KUIKUX U TBEPABIX MeTauioB. Kpurnueckuil pasmep
3apopiia. OCHOBHBIE TAPAMETPBI NPOLIECcCa KPUCTAIIM3ALUN U B3aUMOCBSI3b MEX1y HUMH.
CrniocoObl BIUSIHUS HA pa3Mep 3€pHa MPH BBIIIaBKE MeTaJlIa.
8. Tepmuueckast 00paboTKa rpynIbl OTKUT: TU(GPY3UOHHBIN OTKUT, HU3KUH OT)KUT, TOJTHBIN 1
HEIOJIHBIA OTKHT, HopManu3anus. OCHOBHBIE ITapaMeTpsl U Ha3HaueHHue. CTpyKTypa U
CBOICTBaA CTaJIM 110CJIE OTHKHUTA.
9.PacmmdpoBath Mapku CIJIaBOB U MEXaHUUYECKHE XxapakTepuctuku: 35, Y7A, P18, 20XH,
30X14H8MBT, KU56-4, ]116, AJI32, 52,5, oB
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MarepuaJsl 1JI1 NIPOBEPKHU OCTATOYHBIX 3HAHUI

1. AmroMUHUT UMEET KPUCTAUTMUECKYIO pemeTKy (Bbioepute 1 oTBET)
OTBeTHI:
a) OLIK
0) 'K
B) ['TIY
r) Kybudeckyo
BepHsiii otBeT: 6
2.0603nauenue HV o3nauaet (Beibepute 1 oTBET)
OTtBeTsI:
a) OTHOCUTEJIBHOE CYKEHUE
0) OTHOCUTENIHHOE YIJIMHCHHE
B) BPEMEHHOE CONPOTUBIICHHUE
) TBepAOCTh Mo Bukkepcy
Bepwbpiit otBeT: T
3.luarpamMma COCTOSIHUSL CTPOUTCS B KOOpAUHATaX: (Beioepute 1 oTBET)
OTBeTHI:
a) TeMIlepaTypa — KOHLIEHTPAIHs KOMIIOHEHTA;
0) Temneparypa — Bpemsi;
B) BpeMs — KOHIIEHTpAIHsl KOMIIOHEHTa
BepHslii oTBeT: a
4.Ha nuarpamme npuBeJeHHON HUXE rpedyeckast OykBa 0eTa o3Hayaer... (Bbioepute 1 oTBeT)
7

iy 25 619, 7499 Sn
Codepmarie 0{\&6.::: 4

OTBeTHI:

a) OrpaHUYEHHBIN TBEp bl PACTBOP CBHUHIIA B OJIOBE

0) orpaHMYEHHBIN TBEPABII PacTBOP 0JI0OBA B CBUHIIE

B) MEXaHWYeCKas CMECb KOMIIOHEHTOB 0JIOBA U CBUHIIA

I') XUMHYECKOE COeTUHEHNE KOMIIOHEHTOB 0JIOBA M CBHHIIA
Bepnplii oTBeT: a

5.MaprteHcuToM Ha3bIBaeTcs ... (BbiOepuTe 1 OTBET)
OTBeThI:

a) mexann4deckas cmech O u [

0) TBepABII pacTBOP BHEAPEHUS yriepo/ia B ajbda-Keiese

B) TBEp/bIi pacTBOP BHEAPEHUS YIiiepoja B raMMa-KeJe3e

I') IEPECHIICHHBIN TBEP/IbI paCTBOP BHEAPEHUS YIiepoia B ajbda-Kenese
Bepnsiit otBeT: T

6.B mapxke 35 conepxkurtcs...% yriaepona (BeiOepute 1 oTBET)
OTBeTHI:

a) 0,035%
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6) 0,35%

B) 3,5%

r) 35%
BepHnsriii oTBeT: 6

7.B mapxke cranmu 18X2H4BA couxepxwurcs... (Beioepute 1 oTBeT)
OTtBeTsI:

a) 4% HuKens

0) 0,4% yraepona

B) 4% BoIb(pama

r) 0,2% xpoma
BepHslii oTBeT: a

8.B mapke JIMA57-3-1 cogepxanue Meau paBHoO... % (BbiOepute 1 OTBET)
OTBeThI:

a) 57%

0) 5,7 %

B) 3%

r) 0,3 %
Bepnbiit oTBeT: a

9.CmmaB AJI2 otHOCHUTCH K...(BbIOepuTe 1 0TBET)
OTtBeTsI:

a) K JIUTCHHBIM

0) nedopMUpPyEMBbIM HEYIPOUHIEMbIM

B) 1e(hopMHUpYEMBIM YIIPOUHSEMBIM
Bepnbiit oTBeT: a

II. Onucanue wkKanvl oueHueanuA

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu 8vinoineHus sHanus: CTyIeHT Jajl MPaBUIbHBIX OTBETOB B
konnyecTBe He MeHee 90% ot o0Iero unciia

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyIeHT Jajl MPaBUIbHBIX OTBETOB B
KoJMuecTBe He MeHee 75% ot ob1iero uncia

Oyenka: 3
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapakxmepucmuxu evinoineHus sHanus: CTyIeHT Jajl MPaBUIbHBIX OTBETOB B
KonnuecTBe He MeHee 60% oT o0Iero unciia

1I1. Ilpaguna évicmaesnenusn umo2080i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OalTbHO-PEUTHHTOBOM CHUCTEME IS
crynentoB HUY «MBW» u BBICTABISIETCS 110 COBOKYIHOCTH OLIEHOK, TOJIYYEHHBIX CTYACHTOM B

CEMECTpPE 3a KOHTPOJIBHBIE MEPOIIPUATHS
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