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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-1 CniocoGeH mpuMeHSTh €CTeCTBEHHOHAYYHBIC U OOIIEUHKEHEPHBIC 3HAHUS, METOIbI
MaTeMaTHYECKOT0 aHAJIM3a U MOJICTMPOBAHNUS B IPO(PECCHOHANBHOMN NeATEILHOCTH
N/-10 JleMoHCTpUpPYET 3HAHHE OCHOBHBIX KOHCTPYKIIMOHHBIX MAaTEPUAIIOB, IPUMEHSAEMBIX B
MAaIIMHOCTPOCHHUH, H CIOCOOOB UX 00pabOTKH

2. OIIK-7 CriocoOeH MpUMEHSATh COBPEMEHHBIE YKOJIOTMYHBIC U O€30TIaCHBIC METO/IbI

palMOHATIBLHOTO UCIIOJIb30BAHUS CHIPbEBBIX U IHEPTETUUECKUX PECYPCOB B MAITMHOCTPOCHUU
NJI-1 Cnocoben BoIOMpATH U MPUMEHATH HarOoJiee 3KOJIOTUYHbIE TPOMBIIILICHHbBIE
TEXHOJIOTHH M METOJIbl CHIDKEHHSI MX HETaTUBHOTO BO3JICUCTBUS HA OKPYKAIOIILYIO CPEeIy

N BKJIFOYACT:
AJIS TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH

®opma peanuzanmn: KommneiotepHoe 3a1anne
1. Kontponbaoe meponpusarue Ne 1. Tect "Crpoenue u cBoiictsa Meramos" (TectupoBanue)

Dopma peanuzauuu: IlpoBepka 3aganus
1. KonTtponbaoe meponpusarue Ne 4. Tunosoii pacuet "OnpeneneHne XxapakTepUCTHK
IIPOYHOCTH ¥ KPUTUYECKOW TEMIIEPATYPBI XPYIIKOCTH CTAJIEH MEPIUTHOTO Kiacca o
Mukpoctpykrype" (PacuetHo-rpaduueckas padorta)

®Dopma peanuzaruu: YctHas hopma
1. KontposnbHoe Meponpusitie Ne 2. 3amniuta 1adbopatopHbix padbot "M3ydenue mporecca
KPUCTATU3ALMH, BIUSIHUSA MOAU(PHUKATOPOB M CKOPOCTU OXJIAXKIEHHs Ha BEIMUUHY 3epHa";
"ITocTpoenue quarpammsbl cocTosiHUS Pb-Sn 1o kpuBbIM oxnaxaeHud", "MuUKpocTpykTypa u
CBOWCTBA YIJIEpPOIUCTHIX He3akajdeHHbIX ctanei" (JlaboparopHas paboTa)
2. KontponbHoe meponpusrtue Ne 3. 3amura 1a0opaTopHbIX padoT "MUKPOCTpYyKTypa U
cBoiicTBa uyryHoB", "OnpeneneHne KpuTHIECKUX TOYEK YIIIEPOIUCTBIX cTanei”, "MeTronbl
OTpeieTICHUsI TBEPIOCTH MeTaJuTHUeckux matepuanoB” (JlabopaTopHast paboTta)
3. KonrponbHoe Meponpusitue Ne 5. 3amuTa mabopaTopHbix padot " BiausHue Tepmuyueckoi
00paboTKK Ha CBOMCTBA YIJIEpOIUCTHIX cTaneil”, "MUKpOCTpyKTypa JIETHpOBAaHHBIX CTaJei U
criaBoB", "MHKpPOCTPYKTYpa IIBETHBIX METAJJIOB U CIJIAaBOB Ha MX ocHoBe" (JIabopaTtopHas
pabora)

BPC nucuuIInHbI

2 cemecTp
Beca koHTpOIBHBIX MeponpHsITHiL, Y0
Wnnekc KM- | KM- | KM- | KM- | KM-
Pa3nen nucnuIninHbl KM: 1 5 3 4 5

Cpok KM: 4 8 12 15 16




CTpoeHue U OCHOBHBIE CBOMCTBA METAJIJIOB

ATOMHO-KPUCTAJNINYECKOE CTPOCHUE METAJLIOB. + +

JledexThl KpUCTaNINYECKOr0 CTPOCHUSI. + +

OCHOBBI TEOPUH KPUCTAIIU3AIUH. + +

OCHOBHbIE MEXaHUYECKHE CBOMCTBA MAaTEPUAJIOB. + +

Crpoenue u cBoicTBa criaBoB. OCHOBBI TEOPUH CILUIABOB

OCHOBBI TEOPHH CILJIABOB + +

OcHOBHBIE TUIIBI AMArPAMM PaBHOBECHSI (COCTOSIHUSA) +

JIBYXKOMIIOHEHTHBIX CUCTEM.

CBsi3b MEX1y CBOMCTBAMH CILJIABOB U TUIIOM JAHarpaMMbl +

COCTOSIHHUSL.

CrutaBbl xenes3a u yriaepoja

JrarpaMma COCTOSIHUSL CUCTEMBI JKEJI€30-yTIIEPOI. + +

YTIIepoIUCThIE CTAIIH. + + +

YyryHsl. + + + +

OO6acTu NpUMEeHEeHUs YIIIEPOIUCTBIX CTallel U YyT'yHOB. + +

Tepmuueckas 06paboTKa METANIJIOB U CIIJIABOB

OCHOBHBIE 1I€NTU U ITapaMeTpbl TEPMUUECKO 00pabOTKH. + +

Teopus Tepmudeckoil 00pabOTKU CTaseH. + +

TexHonorust TepMuueckoit 00pabOTKH CTaju. + +

JlernpoBaHHbIE CTAIIN

JlerupoBaHHbIE CTAIN + + +

[[BeTHBIE METAJUIBI U CIUIABBI HA UX OCHOBE

[{BeTHBIE METAJIIBI U CIUIABBI HA UX OCHOBE + + +
Bec KM: | 10 25 25 15 25

$06m1as yacts/JIy1s1 MPOMEKYTOYHOM aTrTecTaund




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
KOMIIETEHIIH pe3ysbTaTel  00y4eHMsI IO
JUCIUILINHE
OIlK-1 N-10onk-1 AemoncTpupyer | 3HATh: KonTponbsnoe meponpusrtue Ne 2. 3amura nabopaTopHbix padot "M3yueHue

3HAHHE OCHOBHBIX
KOHCTPYKITHOHHBIX
MaTepHaJoB, MPUMCHIEMBIX
B MaIllMHOCTPOCHUH, U
Croco0oB ux 00paboOTKH

[TpuHLUDBI U cUCTEMY
MapKHPOBKH CTaJIEH
[TpuHLUDBL U cUCTEMY
MapKUPOBKH CILJIABOB Ha
OCHOBE ME/IM U aJIFOMUHMUS
Knaccudukanuro, odmactu
IIPUMEHEHMS U YCIIOBUS
JKCILTyaTaluu
METAJUINYECKUX
MaTepHaIOB, TPUMEHSIEMBIX
B MallIMHOCTPOECHUHU

Bune! u pesxxrmbl
TEPMUYECKOI 00paboTKH
METAITNYECKUX
MaTepHasoB, IPUMEHSIEMBIX
B MaIIMHOCTPOCHUHU

YMers:

Knaccudunuposars Tun
CTPYKTYPBI CTAJIM U YyT'yHa
0 €€ N300paKEHUIO

ITo mapke maTepuana
OTIpeENsATh €ro THUII U
pacungpoBbIBaTh CBECHMUS,
0003HaYaeMble B MapKe

nporecca KpUCcTAIM3al1, BIUSAHUSA MOAU(PUKATOPOB U CKOPOCTH
OXJIaKJEHUS Ha BeauuuHy 3epHa'; "[locTpoeHne quarpaMmbl COCTOSTHUS
Pb-Sn o xpuBbimM oxnaxkaenus", "MUKpoCcTpyKTypa U CBOICTBa
YIIEpOIMCThIX He3akalleHHbIX cTanei” (JlabopaTopHas pabora)
KonTpoasaoe meponpusitue Ne 3. 3ammura 1abopaTopHbIX paboT
"MukpocTpyKTypa 1 cBoicTBa 4yryHoB", "OnpeneneHre KpUTHIeCKUX
TOYEK yIIepoAUCThIX cTanei", "MeToasl onpeneneHust TBEpIOCTH
MeTaymniecknx matepuano" (Jlaboparopras pabora)

KonTponsaoe meponpusarue Ne 4. Tunosoit pacuet "OnpenencHue
XapaKTePUCTUK MPOYHOCTH U KPUTUUECKON TeMIEepaTyphl XPYIKOCTH
CTaJiel MepIUTHOTO Kilacca Mo MUKpOoCcTpykType" (PacueTHo-rpaduueckas
pabora)

KonTtponsHoe mepornpustue Ne 5. 3amura madopaTopHbsix padot " BiausHue
TEPMHUUYECKOI 00pabOTKM Ha CBOICTBA YIIIEpOAUCTHIX cTanen",
"MuKpOCTpYyKTypa JIETHPOBaHHBIX CTajel U ciuiaBo”, "MukpocTpykrypa
IBETHBIX METAJIOB U CIUTAaBOB Ha uX ocHoBe" (JlabopaTopHas pabora)




Onpenensitb TBEpAOCTh
MaTepuaia MeTolaMu
bpunenns, Poksenna u
Buxkxkepca

Hasnauars pexumsbl
TEPMUYECKON 00pabOTKH
MaTtepuana s
W3TOTOBJICHUS IeTael n
W3/eJINK MallMHOCTPOEHHUS B
3aBUCUMOCTH OT
TEXHOJIOTUYECKUX U

JKCIITyaTalMOHHBIX
TpeOOBaHMIT K HUM
OIIK-7 N-lomxk-7 Cnoco0eH | 3HaTh: Kontponsnoe meponpusitue Ne 1. Tect "Ctpoenue u cBoiicTBa MeTaJlIoB"
BBIOMpaTh W npuMeHsTh | OcHOBHBIE 3akoHOMepHOCTH | (TectupoBaHue)
Haubosee 9KOJIOTHYHbIe | popmupoBanus CTpykTypsl | KontponsHoe mepompustue Ne 2. 3amura sabopatopHbix padoT "HM3yuenue
MPOMBIIIUICHHBIE METaJUTMYECKUX Mporecca KpUCTAUIA3AINH, BIUSHUS MOTU(PUKATOPOB ¥ CKOPOCTH
TEXHOJIOTMM ¥ METOJbl | MaTepUasoB, IPUMEHSIEMBIX | OXJIAXIECHHs Ha BelMunHy 3epHa'"; "[locTpoeHne quarpaMmbl COCTOSIHUS

CHIDKEHUS HUX HETraTUBHOI'O
BO31€HCTBUA Ha
OKPYKaIOIIYIO Cpeay

B MAIIMHOCTPOCHUH TIO]]
JelicTBUEM
TEXHOJIOTHYECKHUX U
IKCILTyaTaI[MOHHBIX
(akTopoB

YMeTs:

[IporHo3upoBaTh SBOIIOLUIO
CTPYKTYpHI CIlJIaBa MpU
HarpeBe WIh OXJIAKICHUU
110 AMarpaMMe COCTOSIHHSI

Pb-Sn o xpuBbIM oxnaxaenus", "MUKpoCTpyKTypa U CBOICTBa
yIIAepOAUCTHIX He3akaneHHbIX ctaneil” (JlabopaTopHas paborta)




1I. Cooepicanue ouenounvix cpeocme. lllkana u Kpumepuu oyenusanus
KM-1. Kontpoabnoe meponpusitue Ne 1. Tect ""CTpoenue u cBolicTBa MeTa/1J10B"

®opmbl peaiusanun: KomnbroTepHoe 3a1anue

Tun KOHTPOJIBLHOT0 MeponpusaTHs: TecTupoBaHue

Bec konTpoabHoro meponpusitusi B bPC: 10

IIpouenypa npoBeaeHUusi KOHTPOJILHOTO MeponpusaTHsa: Meponpusrtue mpoBoauTcs B (opme
tectupoBanus ¢ CJ1O "I[Ipometeii". Tect cocrout u3 15 BonpocoB, Ha TECTUPOBAHUE OTBOAUTCS 15
MUHYT.

Kparkoe conepxanue 3a1aHus:
IIpoBepka 3HaHHWI ATOMHO-KPUCTAJUIMYECKOTO0 CTPOCHUS M OCHOBHBIX CBOMCTB METAJNIOB

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: OcHOBHBIE 1.XapaKTeprIMI/I NMPpU3HAKAMHU METAJLJIOB SABJISAIOTCH:
3aKOHOMCPHOCTH (I)OpMI/IpOBaHI/ISI

CTPYKTYPEI METAJINIMYCCKHUX a) Bricokas 3JICKTPOIIPOBOTHOCTH

MaTCpHaJIOB, IMPUMCHACMBIX B

MAaIIHHOCTPOECHUH 101 ﬂeﬁCTBHCM 6) HecmiocoOHOCTE K IJIaCTUYHOMY I[G(i)OpMHpOBaHI/IIO
TCXHOJIOTHYCCKHUX n

YBenn4eHue 3MeKTPUIECKOro CONPOTUBICHUS IPU

IKCIUTYaTallMOHHBIX (PaKTOPOB
B) | MOBBILIEHUH TEMIIEPATypPbI

Cabast CBSI3b DNIEKTPOHOB BHEIITHETO SHEPTETHIECKOTO
T) | YPOBHS C SIIPOM

2.JJ1eMeHTapHasA siyelika KaKoro TUma
KPHCTA/LUIMYECKOM pelleTKH H300paxeHa HA
pucynke?




a) | LK
0) | OLIK
B) | I'TTY
r) | TerparonanbHas

3.Kak o003Ha4yaeTcss KOOPANHAIIMOHHOE YHCJIO Y
MetaioB ¢ OIK kpucraimyeckon pemerkomn?

a) | K8
0) | K12
B) | I'l2
r) | K4

4. Kak o0o03HauyaeTcs KpucTajaiorpapuyeckas
IJIOCKOCTH, BbIIeJIEHHASI HA PUCYHKe?

V4

/

<




2 | 01]
5 | 20D
p | L]
b | @D

5.Kak o0o3Hauaercsi Kpucrajaiorpadpuieckoe
HaNpaBJieHNe, IOKA3aHHOE HA PUCYHKe?

z
?
y

X
2 | 10.1]
5 | @00
p | L]
N | (1LL1)

6.YT0 Takoe aHM30TPONNS CBOICTB KPUCTAJJIOB?

M3MEHEHHUE CBOMCTB KPUCTAIJIOB C TTOBBIIIIEHHEM
a) | TeMIepaTypbl

M3MEHEHHUE CBOMCTB u3-3a Ga3oBoi
0) | mepexpucTaIN3aIuN

MOBBILIEHHUE MPOYHOCTH 32 CUET YBEIUYECHUS
B) | IUIOTHOCTH TUCITOKAITHI

pasinire MEXaHUYEeCKUX, PU3MUECKHX U XUMHUYECKUX
CBONCTB BJI0JIb Pa3JMYHbIX HANPABIECHUN U INIOCKOCTEMN

9




7. ToyeyHbIMH AeeKTaMi KPUCTANIHYECKOM
pelIeTKH ABJIAIOTCH:

Baxancun
a)
HCIIOKALUU
0) A 1T
B) IIpumecHBIil aTOM BHEAPEHHUS
r) | Mukpomnopsl

8.00beMHbIMU 1epeKTaAMH KPUCTAJLINYECKOI
pelIeTKH ABJIAIOTCH:

MUuKpOTperHbI

a)
0)

I'panuue! 3epeH

KpaeBrlie aucnokanuu

r) | Mukponopsl

9.Kakoe (kakue) U3 cJeAYIOIMMX YTBePKAeHUI
SIBJISETCH (SIBJISAIOTCS) BEepHbIM(H)?

SHEPIHs UCKAKEHUS KPUCTAIITNYECKOM peleTku
a) | xapakrepusyercsi BekTopoM broprepca

BekTOop bproprepca mokassiBaeT HalpaBICHHUE
0) | IBMKCHHS TUCIIOKAIH

BeKTOpoM broprepca Ha3pIBaeTCsl HEBsI3Ka IPH 00X0/1e
B) | IO KOHTYPY B HEKOTOPO 001aCcTH

BeKkTOp broprepca mo3BossieT onpeaenuTh KOTHIECTBO
IJIOCKOCTEN CKOJILKEHUS

10.Kak Ha3pIBalOTCA KPUCTANJIMYECKHE MIIOCKOCTH,
MO KOTOPBIM IMPOUCXOAUT CABUI IIPHU IJIACTHYECKOM
aedopmanun?

IIJNIOCKOCTDH CKOJIBXKCHUA

a)

IINIOCKOCTH ,I[I/ICJ'IOKaLII/Iﬁ

OKCTPA-IIJIIOCKOCTDb

I‘) 3aBHCUT OT THIIA KpHCTaﬂJ’IH‘IeCKOﬁ PCLICTKH

10




Onucanne MKAJbI OIleHUBaHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuxu eblnoineHus 3Hanus: OleHKa "0TINYHO" BBICTABISIETCS €CIIM B XOJE
TeCTUpOBaHUs HaOpaHo Oosee 13.5 6amnoB u3 15

Ouyenka: 4
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku 8binoanenus 3uanus. OueHka "Xopomio" BbICTABISETCSA €CJIM B X0J1€
TecTupoBanus HabpaHo 6oxee 10,5 H6ammoB u3 15

Oyenka: 3
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax: 50
Onucanue xapaxmepucmuxu evlnoinenus 3Hanus: OueHKa "yJ0oBIeTBOPUTEIBHO" BBICTABIISAETCS
€CJIM B XOJIe TECTUpOBaHMs HabpaHo Oosee 7,5 6amioB u3 15

Oyenka: 2
Onucanue xapaxmepucmuxu evinoanenus snanus: ONeHKa "HeyIOBICTBOPUTEIILHO" BEICTABIISCTCS
€CJIM B XOJI¢ TECTUPOBAHUs HaOpaHo MeHee 7,5 0aioB u3 15

KM-2. KonrpoJsbHoe meponpusitue Ne 2. 3amura 1a6opaTopHbix pador "Uzyuenue
npouecca KPUCTANIM3ALNHU, BIUSHUS MOIM(PUKATOPOB H CKOPOCTH OXJIAXKICHHUS HA
Besin4uHy 3epHa'; ""[loctpoenue Auarpammel coctosinusi Pb-Sn no kpuBbiM oxinaxaenus',
"MUKPOCTPYKTYPA M CBOICTBA YIJIEPOAUCTHIX He3aKAJIEHHBIX cTaJIei"

®opmbl peaausanumn: YcrHas popma

Tun koHTpoABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpoueaypa mnpoBegeHHs] KOHTPOJBHOIO MePONPHATHSA: YCTHBIH ompoc 1o o(opMIeHHOMY
OTYETY O MPOBEACHUU JTA0OPATOPHOUN pabOTHI.

Kpatkoe conepxanue 3aganus:
OTBeTUTh NPAaBUIBLHO HA BOMPOCHI 0 TEME JJaOOPaTOPHON padOThI, BHIOJIHUTE HEOOIbIINE
3a/1aHus, UCTIOJIb3Ysl IOJTyYEHHbIE 3HAHUS.
[TpoBepka 3HaHUS TEOPUH KpHUCTaUIM3aluu MeTaiioB (J1p "M3yuenue npouecca
KPUCTAJTU3ALMH, BIUSIHUSA MOAU(PHUKATOPOB U CKOPOCTHU OXJIAXKJICHHsI HA BEJIMUMHY 3epHa").
[TpoBepka 3HaHUSA CTPYKTYPBI U CBOMCTB YIIE€POJAUCTHIX HE3aKAJIEHHBIX CTAIEH U YMEHUS
OTIpeNieNIATh MapKy CTaJId 0 MUKPOCTPYKTYpe (Jip "MHUKpPOCTpYKTypa U CBOMCTBA
YIIIEPOANCTBIX He3aKaJIeHHBIX cTajeil").
[TpoBepka 3Hanuil B 061actu Teopuit crasos (Jip "[locTpoenue nuarpammsl coctosiHust Pb-Sn
M0 KPUBBIM OXJIAXKICHUS'")

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3unare: Knaccuduxanuro, obnactu 1.Kakue kpuTnueckrue TOUKU ObLIH ONPEEIICHbI U3
IIPUMEHEHHUS u YCIIOBUS 9KCIIEPUMEHTAIIBHON KPUBOH OXJIAKACHUA? YKAKUTE 3TU
AKCILTyaTaIuu METAITNYECKUX TOYKH Ha AMarpaMMe COCTOSHUS.
MaTepuaioB, NPHUMEHAEMBIX B 2.Yro takoe pepput B cTaiax?
MAITUHOCTPOCHUH 3.UT0 Takoe eMEHTHT?

4.Yto0 Takoe ayCTeHUT?
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5.Yto Takoe nepaut?

3uars: IlpuHnuMner u  cucremy
MapKUPOBKH CTaJeH

1.Ilepeuncante CTpYKTYpHBIE COCTABIISIFOIINE
YIJIEPOAMCTHIX HE3aKaJIEHHBIX CTalleil.

2.JlokaxkuTe Ha qUarpamMmme Kene30-LeMEHTUT 00J1acTh
YIJIEPOIUCTBIX CTAJEH.

3./laiiTe onpeneseHne 4To TaKoe yIiIepoInucTasi CTallb.

3HaTh: OcCHOBHEBIE
3aKOHOMEPHOCTH  (hOPMUPOBAHHS
CTPYKTYpPhI METAJIJINYECKHUX
MaTepuajoB, TPHUMCHSEMBIX B

MaIIMHOCTPOEHUH MOJ JIeHCTBUEM
TEXHOJIOTHYECKUX u
9KCILTyaTallMOHHBIX (PAKTOPOB

1.YTo Takoe KpucTauiM3auus?

2.5IBnsieTcst M KpucTayu3anus Gpa3zoBbIM
MpeBpalleHrueM?

3.Kak Bnusier cTenenp nepeoxyiaxIeHus Mpu
KpUCTAJITU3allMu Ha pa3Mep 3epHa’?

4.Yto sBnsieTcs NBUXKYILEH CHIION mpoliecca
KpUCTAILTU3aUU?

5.Kakue cymecTByoT THIIB MOAU(UKATOPOB?

6.B uem 3akiroyaeTcst NPUHIUN IEHCTBUS 00BEMHBIX
Moau(GUKATOPOB?

7.B deMm 3akiro4aercs NPUHLHAI JEeHCTBHS
MIOBEPXHOCTHBIX MOoAU(HKaTOpoB?

8.KakoB 0CHOBHOI MeXaHN3M 00bEMHOI
KpUCTaJIn3alum?

VYmers: Ilo mapke Marepuaia
ONpEeENATh ero TUI u
pacmmdpoBBIBaTH CBEICHUS,
0003HaYaeMbIe B MapKe

1.0npenenute 1o N300pa’keHUI0 MUKPOCTPYKTYPBI
PUMEPHOE CoJIepKaHKe Yriiepoa B CTAJIH.
2.0npenenute Mo U300paKEHUIO MUKPOCTPYKTYPHI
IPUMEPHYIO MapKy CTallu.

3.Pacimmudpyiite mapky cramu 45.

YmerTsb: IIporuo3upoBathb
ABOJIIOLIMIO CTPYKTYpHI CILIaBa MpU
HarpeBe WM OXJIAXKIECHUHU II0
JIMarpaMMe COCTOSIHUSA

1.ITocTpoiiTe KpUBYIO OXJIaXICHUS ISl 3aJaHHOTO Ha
nuarpamme Pb-Sn crimaBa. Onpenenure KpUTUYECKHE
TOYKH CIIJIaBa.

2.0mnpexnenute coCTaB KUJKON U TBEpAOH (a3l B
3aJJaHHOM CIUIaBe IIPU 33JaHHOM Temreparype.
3.0mpenenuTe KOJIUYECTBO TBEPAOH (pa3bl mpu
KPHUCTAJUIM3aUH B 33JaHHOM CIUIaBe IIPU 3aJaHHOM
TEMIIeparype.

Onucanue MIKAJbI OLlEeHUBAHUS

Ouenka: 5

Huodienuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuku 6bINOIHeHUsA 3HaHUA: BlIaHKN oT4eTa pabOThI OJTHOCTHIO 3aM0JHEH,
OTBETHI Ha JIOTIOJIHUTENIbHBIE BOIIPOCHI TIOJIHbIE, BepHbIE. JlomyckaeTcs Halln4ue 0JTHONW Herpy0oil
omn6Oku. Bee nabopaTopHbie paboThI 3aIIMILEHBI B CPOK U CPEIHSS OlleHKa Ooubiie 4,5

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 80
Onucanue xapaxmepucmuxu bInoIHeHus 3Hanus: bIaHKu oTyeTa paboThl MOTHOCTHIO 3aTIOJTHEH,
OTBETHI Ha JIOTIOJTHATEIBHBIC BOTIPOCHI B IIEJIOM BEPHBIE, HO JIOMYIIEHBI HerpyObie ommOkw. Bee
nabopatopHbie paObOTHI 3aIIUIIICHBI B CPOK U CpeAHss OlleHKa OonbIe 3,5

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuku 6blnoaHeHus sHanus: TIpu 0TBETe Ha JONOJIHUTEIbHBIC BOIIPOCHI
JOMYIIEHO HECKOJIBKO TPYOBIX OIIHOOK JIMOO MOJTHOCTHIO OTCYTCTBYET OTBET Ha OJIMH HITU
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HECKOJIbKO BOIIPOCOB, JINOO HE MOTHOCTHIO 3a0oIHEH O1aHK oTyeTa paboThl. Bee mabopaTopHbie
paboTHI 3aIIUIIEHBI B CPOK U CPEAHSS OIICHKA OoJbie 3

Oyenka: 2

Onucanue xapakxmepucmuxu 8vlnoaneHus: sHanus: baanku otyeta paboThl He 3anonHeHbl. He
MPEACTABJICHBI CTYICHTOM IMPAaBUIBHBIE OTBETHl HA KOHTPOJIbHBIE BOMPOCKHI UM UX COJEPIKAHKE
CKY/IHO pacKphIBaeT nu3yyaemyro reMy. He Bce maGopaTopHbie pabOTHI 3alUILEHbI B CPOK.

KM-3. KourpoJsbHoe meponpusitue Ne 3. 3ammra j1a00paTopHbIX padoT

"MMHKPOCTPYKTYpPa U cBoiicTBa 4yryHoB'', ""OnpenejieHue KPUTHYECKHX TOYEK

yriiepoaucThixX crajeii', '""MeToabl onpeaeneHus1 TBePAOCTH MeTAUINYECKMX MaTepUaioB'

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoBLHOrO0 Meponpusitus: Jlabopatopnas padora
Bec koHTpOoBbHOrO0 MeponpusTusi B BPC: 25

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

KpaTkoe conep:kanue 3a1aHusi:

OTBeTUTH PABUIIBHO HA BOIIPOCHI IO TEME JTA00PATOPHOM PabOThI, BHIIIOJIHUTH HEOOJIBIINE
3aJlaHUs, UCII0JIb3Ysl I10JIyYEHHbIC 3HAHUS.

[TpoBepka 3HaHUI 3aKOHOMEpPHOCTEN (POPMUPOBAHUSI CTPYKTYPHI UYyT'YHOB U YMEHHM
HOPUMEHSATh 3TH 3HaHUS JUISL IPAKTUUYECKUX 1enei (Jip "MUKpOCTpyKTypa U CBOMCTBa

YyryHOB")

[TpoBepka 3HaHUI METOUKHU ONpPEeeHHs] KPUTHUECKHX TOYEK YIIIEpOJUCTBIX cTaslel (JIp
"OnpeneneHre KpUTUIECKUX TOYEK YIIIepOIUCThIX cTaien").

KoHTpoJibHbIE BONIpOChI/3aJaHUA:

3Hat: Bugel u pexumsl
TEPMHUYECKOIN 0o0paboTku
METaJUNINYECKUX MaTepHaoB,

MPUMCHACMBIX B MAIIIMHOCTPOCHUU

1.Kakue npeBpaiieHus MPOUCXOAAT B CTAIU IPH
IOCTMKEHUU TOUKH Acl?

2.9T0 NpOUCXOIUT CO CTPYKTYPOH CTaJIH MpHU
IOCTHMKEHUU TOUYKH Ac3?

3.B uewm 3akimouaeTcst MeTO1 MPOOHBIX 3aKaJIOK?

3nare: Knaccudukanuro, obnactu

MMPUMCHCHUA u YCII0OBUA
SKCILUTyaTaluu MCTATIIIMYCCKHUX
MaTcpHraioB, MMPHUMEHACMBIX B

MallIMHOCTPOCHUU

1.Kakue crmaBel oTHOCATCA K UyryHam?

2.B ueM oTau4Me MO CTPYKTYpPE YyTryHA OT CTAIH?
3.Kakue cymecTByroT BUJbl TEXHUUECKHUX YyTYHOB?
4.Kaxk nosy4aroT cepble (BbICOKOTIPOUHBIE, KOBKHE)
5.YTo Takoe KpUTUYECKHUE TOUKH YIIEPOAUCTON CTanu?
6.ITouemy mociie 3aKanky ¢ pa3HbIX TEMIIEPATYP
TBEPAOCTb CTAJIU MOXET OTJIMYATHCS?

7.YT0 Takoe TBEpAOCTh

8.Kakue MeTo/ibl NPUMEHSIOT AJIs ONPEAEIICHUs
TBEPAOCTH MeTauia? YKaxXuTe NpeuMylIecTBa U
HEJ0CTaTKU KaXKIOro U3 METOJI0B

9.0nummTe npoueaypy OnpeaesIeHus: TBEPIOCTH I10
PokBesuty u n300pa3uTte cXxeMaTHYHO 3Tallbl U3MEPEHUs

Ymers: Knaccuduuuponars Tl
CTPYKTYpBI CTalIM U 4Yyr'yHa IO €€
HN300paKeHUIO

1.0npenenuTe TUI YyT'yHA IO U300paKEHUIO €r0

MHUKPOCTPYKTYPHI.

2.Pacmmdpyiite MapKy 4yryHa ....
3.0npenenute TUI METAITTMYECKON OCHOBBI UyT'yHA 10O

€ro MUKpPOCTPYKTYPpE.

VYMmeTs: Haznauatno PEKUMBI

1.Kak BbIOpaTh TemMneparypy Harpesa Juist IpOBEACHHUS
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TEPMUYECKON 00paboTku TTOJTHOW 3aKaJIKHA B CTAJIA Mapku 457

MaTepuansa A8 WU3TOTOBJICHUS 2.Kakyro TBEpIOCTb UCCIIE0OBAHHON CTAIM MOKHO

JieTanen u 15631 (312171 MOJYYUTh TIPH 3aKaJIKe C Temieparypsl... °C?

MaIIMHOCTPOEHUSI B 3aBUCHUMOCTHU

oT TEXHOJIOTUYECKUX u

HKCIUTYaTallHOHHBIX TpeOOBaHUN K

HUM

YMmerp: Omnpenensitb TBEPAOCTD 1.M300pa3ute no3TanHo NpoLeaypy OlpeneacHUs

marepuana Meronamu bpuness, TBEPJOCTH 10 MeToy PokBena

Poksemia n Bukkepca 2.11pu onpeneneHnM TBEPAOCTH Y3KOTO CBAPHOTO 111BA
IIPUMEHEHHE KaKoro MeTojla TBepoCcTH OyaeT HauboJee
panuoHanbHO? ONUIINTE U IPOWILIIOCTPUPYHUTE
IIpOLelypy ONpe/ieNeHNs] TBEPAOCTH BEIOPAaHHBIM
METOJIOM

Onucanue WKAJIbl OLEHUBAHUSA:

Ouyenka: 5

Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapakmepucmuku 6blnoIHeHUs 3Hanus: bianku ordetra paboThl OTHOCTHIO 3aII0JIHEH,
OTBETHI Ha JIOTIOJIHUTEIILHBIE BOIIPOCHI TIOJTHBIC, BEpHBIC. JlomycKaeTcs HaIM4IKue OJTHOW HerpyOoit
omnoku. Bee mabopaTopHble pabOTHI 3aIIUIIEHBI B CPOK U CpeHss oLleHKa OobIe 4,5

Oyenka: 4
Huoicnuii nopoe evinonnenus 3adanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: bilank oryera pabOThI MOJTHOCTHIO 3aITOTHEH,
OTBETHI HA JIOTIOJTHATEIHLHBIC BOTIPOCHI B IICJIOM BEPHEIC, HO JIOMYIICHBI HETpyObIie ommOKu. Bee
71a00paTOpHBIC PaOOTHI 3AIIUIIICHBI B CPOK U CPEIHSS OLleHKa OoJibIiie 3,5

Oyenka: 3
Huosienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuku 6blnoaHeHus 3nanus: 1Ipu oTBeTe Ha JOTMOIHUTEIbHBIE BOIPOCH
JIOMYIIEHO HECKOJIBKO IPYOBIX OMIMOOK JTMOO0 MOJHOCTHIO OTCYTCTBYET OTBET HA OJMH WIIN
HECKOJIBKO BOIIPOCOB, MO0 HE 3aloHeH OaHk oTdyera padoThl. Bee mabopaTtopHbie paboThl
3aIlIMIICHBl B CPOK M CPEIHSIS OLIEHKA OoubIe 3

Oyenka: 2
Onucanue xapaxmepucmuxu 6binoIneHus sHanus: baaHnk oryeta paboOThI 3aMI0JTHEH MEHEe YeM Ha
60%. He npecraBiaeHbl CTYICHTOM MTPABIJIBHBIC OTBETHI HA KOHTPOJIBHBIE BOITPOCHI HITH MX
coJiep>KaHue CKYTHO pacKphIBaeT uzydaemyro Temy. He Bce mabopatopHbie pabOThI 3aIIMIIEHBI B
CPOK.

KM-4. KoutposabHoe meponpusitue Ne 4. Tunosoii pacuer ""Onpenesnenue
XapaKTEePUCTUK NPOYHOCTH U KPUTHYECKOI TeMIepaTypbl XpYNKOCTH cTaJleil NepJIuTHOIro
KJIacca Mo MUKPOCTPYKType"

®opmbl peamzanuu: [Iposepka 3aganus

Tun koHTpoIbLHOTO MeponpusiTusi: PacuetHo-rpaduueckas padbora

Bec koHTpOIbHOrO Meponpusitusi B BPC: 15

IIpouenypa nposeaeHHusi KOHTPOJIbHOrO MeponpusTus: [IpoBoauTcs mpoBepka MPaBUILHOCTU
BBIMIOJIHEHUSI PACUETHOrO 3aJaHus Ha Temy "OmnpeneneHue XapakTEpUCTUK IPOYHOCTH U
KPUTHYECKON TEMITepaTypbl XPYNKOCTH CTAJIEl NEPIUTHOIO Kilacca 1o MUKpocTpykType". Ha 12i
yueOHOIl Heflene BbIAAETCs 3a/1aHue ¢ UHAWBUYalbHBIMU UCXOIHBIMU JAHHBIMU (MapKa MaTepuasia
U TUTABOYHBIA XMMHUYECKHM COCTaB) M METOJUYECKHE yKa3aHHs K BblmosHeHuto. Ha 134 nmm 14i
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yqe6Ho HCACIIC TMPOBOAUTCA KOHCYJIbTAalUA. CTy,[IeHTI:I BBITIOJHAKOT pacCYCTHOC 3aJlaHUC
CaMOCTOSTENIbHO U O(GOPMIISIIOT OTYET O BBIMOJIHEHUH pacueTHOro 3amanusa. Ha 17#1 yueOHOM
Hezielie IPOBOINUTCS IPOBEPKA pacyeTHOIO 3aJaHHUsl.

KpaTkoe conep:kanue 3a1aHusi:

Ilens paGoThI:

1. PaccunTath 10 XMMHYECKOMY COCTaBY U CTPYKTYPHBIM ITapaMeTpam,
OIpeIeIsIeMbIM METOJaMH KOJTMUECTBEHHOM MeTaiiorpaduu, mpeaes TeKy4ecTH CTall C
(beppHUTO-TIEPIUTHOMN CTPYKTYPOH.

2. Onpenenuth BIUSHUE YIPOYHEHHS HA U3MEHEHHUE TeMIIepaTypbl XPYIKO-BSI3KOTO
nepexo/a.
3. OueHuTh B MPOLIEHTAX BKJIAJ Pa3IMYHBIX ()aKTOPOB YIIPOUYHEHHS B 3HAUCHUE

npeacia TCKy4ceCTu.

BapuaHT HCXOIHBIX JaHHBIX:

[TmaBoYHEIN XUMUYECKHH cocTaB, %

C Mn | Si Cr INi [Mo|V |N Al S P
1 12X2HM® 01103 (0,21 (211205 ]0,2]|0,005|0,005]|0,03|0,03

Ne | Mapka cranu

TpeboBanus K 0OPMIICHUIO paOOThI:

Pacuetnoe 3aganue 1o1KHO OBITH OQOpMIIEHO Ha HcTax popmaTta A4 U comepxarb
TUTYJbHBIN JUCT, UCXOJHbIE TaHHbIE (MapKy CTaIH, H300paKeHHE MUKPOCTPYKTYPHI,
XUMHUYECKHH COCTAB), BEIUMCIEHUSI 110 KaX/I0MY U3 MEXaHU3MOB YIPOUHEHMUSI, BKIIIOYas
pe3ysbTaThl KOJIMYECTBEHHON MeTauiorpaguu MUKPOCTPYKTYPBI, @ TAKKE UHbIE
IIPOMEKYTOUHBIC BEIYMCIICHHS, €CIIU OHU HEOOXOAMMEI. Pe3ynbTaTel onpenesneHus KaKaoro u3
BUJIOB YIIPOUHEHUS JIOJDKHBI OBITh CBEJIEHBI B Ta0NUIly. B oTdyeTe 10JKHbBI IPUCYTCTBOBATh
HOSICHEHUSI K IPOU3BOIMMBIM BBIYMCIIEHUSAM U BBIBOJIbI B COOTBETCTBUHU C LIEISIMU PAOOTHI.

KoHTpoJibHBIC BONIPOCHI/3aJaHHA:

3uare: IlpuHnuner u  cucremy 1.KakoBbI OCHOBHbBIE MEXaHU3MbI YIIPOUHEHHUSI CTajIeH
MapKUPOBKH CcTajel MIEePIUTHOTO KJiacca?

VYmers: I[lo wmapke wmatepuana 1.0npenenuTe BKIA KaXKI0TO U3 MEXaHU3MOB
OTIpeIeNATh ero THUII u yIpOYHEHUs B o0lIiee 3HaUeHueE Mpeienia TeKy4ecTH
pacmmdpoBBIBaTH CBEJICHUS, JIETUPOBAHHOM CTaJI TIEPIIUTHOTO KJlacca.
0003HaYaeMbIe B MapKe

Onucanue MIKAJbI OLlEHUBAHUS

Ouyenka: 3a4TEHO
Onucanue xapaxmepucmuxu ebinonneHus snanus: OLueHKa "3a4TeHo0" BBICTABIISETCS €CIIN 3aJaHUE
BBITIOJTHEHO MPABHJIBHO UJIM C HE3HAYUTEJIbHBIMU HETOUeTaMH1

Oyenxa: HE 3a4TEHO
Onucanue xapakmepucmuku evtnoanenus 3nanus. OueHKa "He 3a4TeHO0" BBICTABISETCS €CIIN
3a/IaHKM€ HE BBINOJIHEHO B OTBEJICHHBIN CPOK HIIA PE3YJIHTAT HE COOTBETCTBYET 3aJJaHUIO

KM-5. KourpoabHoe meponpusitue Ne 5. 3amura jjabopaTtopHsix pador " Biausinue
TepMH4YeCKOi 00padoTKM HA CBOMCTBA YIiIepoaAUCTHIX cTajeil", ""MukpocTpykrypa
JICTMPOBAHHBIX CTAJIEH H CIIaBOB", ""MHKPOCTPYKTYpa HBETHBIX METAJLIOB M CILJIABOB HA UX
ocHose"

®opmbl peanuzanuu: YcrHas Gpopma
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Tun KoHTpPoILHOTr0 MeponpusiTus: Jlaboparopnas pabora

Bec konTpoabHoro meponpusitusi B BPC: 25

IIpouenypa mpoBeaeHUusi KOHTPOJIHLHOTO MEPONPHUATHS: YCTHBIH OMpOC MO O(QOPMIICHHOMY
OTYETYy O MPOBEICHUH Ja00OPATOPHOU PabOTHI.

KpaTlcoe CodcpKaHUuE 3alaHUA:

OTBeTUTH NPAaBUIHLHO HA BOMPOCHI M0 TEME JTaOOPaTOPHON padOThI, BHITOJIHUTE HEOOIbIINE
3a/IaHUs], UCTIOJIb3YS MOTYUYEHHBIC 3HAHUS.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: Bunst U PEKHUMBI
TEPMUYECKON 00paboTKu
METaJUTNIECKUX MaTepHaloB,

IIPUMCEHACMBIX B MAIIMHOCTPOCHUHU

1.KakoBbI OCHOBHBIE BHJIbI TEPMUYECKOH 00pabOTKH
crayen?

2.C KakoH 1eJIbI0 MPOBOJUTCS OTXKUT 2 poja?

3.Kak n3meHseTcs TBep0CTh CTAIM IIPU 3aKaJIKe Ha
MapTEHCUT?

3Hate: [lpuHuMOBl M cuctemy
MapKUpPOBKHM CIUIABOB Ha OCHOBE
MeIU U aTOMUHUS

1.Kakue nonesnpie CBOMCTBA MEAHN HCIOJB3YIOTCS B
TEXHUKE?

2.B yem npupoja KOpPO3UOHHOM CTOMKOCTH YHUCTOTO
ATIOMUHUS?

3.IlouemMy 4uCTBIE MEAb U AITFOMUHUN HE UCIIOJIB3YIOTCS
B KQ4€CTBE KOHCTPYKIIMOHHBIX MaTEPHAIOB?

4. Knaccudukaius amiOMAHUEBBIX CILUIaBOB.

5.Kakwue cymecTByoT Mapku mean?

6.Kax mapkupyrotcst OpoH3b1?

7.Kax mapkupyroTcst naTyHu?

8.Kak MapkupyroTcs aqOMUHUEBBIE CILIABBI?

3uarp: IlpuHuuner u cucremy
MapKUPOBKH CTaJel

1.Yto Takoe nerupoBaHHas cTajb?

2.KaKkoBbI OCHOBHBIE 11€JI JIETUPOBAHUS?

3.Kakue cTpyKTypHbIE KIJIACCHI JISTUPOBAHHBIX CTAJICH
CYLIECTBYIOT?

4.Kak BIHSIOT OCHOBHBIE JIETHPYIOIINE DIIEMEHTHI Ha
CBOMCTBa cTanein?

5.B 4ueM 3akmmrouaeTcss IpUHIUIT MAaPKUPOBKH
JIETUPOBAHHBIX CTAJICH?

6.Kak xmaccuguipyroTcs JJIETHpOBaHHBIE CTAJH TIO
Ha3HA4YEeHUIO?

7.Kakue ObIBaOT JIETUPOBAHHBIE CTATH C OCOOBIMU
CBOMCTBaMH?

YMeTh: Ha3uaugath
TEPMHUYECKON 00paboTKH
Marepuaia JUIS  WU3TOTOBJICHHS
JeTalei u U3IEIUN
MalIuHOCTPOEHUS B 3aBUCHMOCTH
oT TEXHOJOTHYECKHUX u
AKCIUTYaTaIlMOHHBIX TPEeOOBaHUM K
HUM

PEXKUMBI

1.Kak BeIOMpaeTcs TeMreparypa HarpeBa moj1 3aKajiky
JUTS 3a9BTEKTOUIHOM cTain?

2.Kaxk BbIOMpaeTcs TeMieparypa HarpeBa o1 3aKajiky
JUTSL TOPBTEKTOUTHOM cTasin?

3.Kakyro oXJIaKIaIoIyIo Cpeay CiaeayeT BEIOpaTh nMpu
3akajnke craau Y 107?

4.Kakyro OXJIAKIAIOMIYIO Cpey CIeAyeT BBIOpaTh MpH
3aKajike craiau 45?7

5.Kakyro oxsyaxaaroniyro cpeny cienyeT BbIOpaTh mpu
HOpMasu3auuu crainu 457

VYwmers: Ilo wmapke Marepuania
ONPEAENATh €ero THUIL u
pacmpOBHIBATH CBEJICHUS,

1.Kakue criaBbl oTHOCSTCS K OpoH3aM. Pacmmdpyiite
MapKy OpOH3bI, pACCMOTPEHHYIO B paboTe.
2.Kakue cruiaBbl OTHOCSTCS K JaTyHaM. Pacimdpyiite
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0003HavYaeMble B MapKe MapKy JIaTYHU, PACCMOTPEHHUIO B paboTe.

3.V Kakoro u3 aJllOMUHUEBBIX CILJIABOB BBIIIE
KOppO3HOHHAsi CTOMKOCTh AMr3 wnm J[16?

4.Y Kaxkoro U3 aJIOMHUHUEBBIX CIUIABOB BBIIIE IIPEIET
npoyHocTd AMr3 wnm J[16?

5.Kakoii Tepmuyeckoii 00pabOTKOM yIIPOYHSETCS CILIaB
J16?

6.Pacimudpyiite mapky cranu 18XH4BA?

7.13 pacCMOTpPEHHBIX B paboTe cTaliel YKaXUTE MapKy
CTaJIi ayCTEHUTHOTO KJlacca.

8.Pacmmudpyiite mapky cramu 12X18HIO0T.

9.K kakomy CTpYKTypHOMY KJIaCCy OTHOCUTCS CTaJlb
15XM?

Onucanue MKAJbI OICHUBaAHUA:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakxmepucmuku ebinoaneHus sHanus: BIaHKu oTyeTa padoThI MOJHOCTHIO 3aII0JHEH,
OTBETHI Ha JIOTIOJTHATEILHBIC BOIIPOCHI TIOJIHBIC, BEpPHBIE. J[0mycKkaeTcss HaIMIue OJHOM HerpyOoit
omun6Oku. Bee mabopaTopHbie pabOTHI 3aIMMIIEHBI B CPOK U CPEIHSS OlICHKa Ooibiie 4,5

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 80
Onucanue xapakmepucmukuy 6blnoIHeHUs 3Hanus: bianku ordeTa paboThl OTHOCTHIO 3aII0JIHEH,
OTBETHI Ha JIOTIOJIHUTEIIBHBIE BOIIPOCHI B I1€JI0M BEPHBIC, HO JIOMYIIECHBI HETpyObie ommoOKu. Bee
nabopaTopHbIe paObOTHI 3AMIUIIICHBI B CPOK U CPEIHSS OlleHKa OopIie 3,5

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu vinoineHus sHanus: Ilpu oTBeTe Ha JOMOJIHUTENbHBIE BOIPOCHI
JIOITYIIIEHO HECKOJBKO TPYOBIX OMMOOK JTUOO TOJTHOCTHIO OTCYTCTBYET OTBET Ha OJIUH HIIN
HECKOJIBKO BOITPOCOB, TMOO HE MOTHOCTHIO 3aMOJIHEH OJlaHK oTueTa paboThl. Bee mabopaTopHbie
paboTHI 3aIUIIEHBI B CPOK U CPEAHSS OIIEHKA OoJibie 3

Oyenka: 2
Onucanue xapakxmepucmuxu blnoaHeHus 3Hanus: bIaHku otyeTa paboThI He 3amojiHeHbl. He
MIPEICTaBJICHBI CTYACHTOM MPAaBUIbHBIE OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI WM UX COACpPKAHHE
CKYJ/IHO pacKphIBacT n3ydaemyro temy. He Bce mabopaTopHbie pabOTHI 3alUIIEHBI B CPOK.
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
2 cemecTp

@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

1. B3aumopeiicTBiE KOMIIOHEHTOB B TBEPAOM COCTOSIHMU. Da3bl U CTPYKTYpPHBIE
cocrapisonye craBoB. [Ipasuiio ¢a3. Kpusble 0x1axIeHUs YUCThIX KOMIIOHEHTOB U
CIUIaBOB, 00pa3yoIIKX TBEPbIE PACTBOPHI

2. BeIOOp peXMMOB 3aKaJIKH U OTITYCKa AJIS 10- U 3a3BTEKTOUAHBIX YIIIEPOAUCTBIX CTaJIEH.
IIpeBpalieHus B CTasX MPU 3aKaJIKE U OTITYCKE.

3. Pacumudpyiite mapku crutaBoB: Ct5ci; 50; V10; 14X12B2M®; 12X13; BU40; A9S;
bpO®10-1; JIAXK60-1-1.

IIpoueaypa nposenenus

buner BBIOMpaeTcs CTyIEHTOM CIy4ailHBIM 00pa3oM. DK3aMeH MpPOBOIUTCS YCTHO, TIIOCIE
Ipe/IBapUTEIILHON MOJArOTOBKHM OTBETA Ha BOMPOCH! Omiera B TedyeHne 60 munyt. [Ipn moaroroske
OTBETa CTYJIEHT MOXET IOJIrOTOBHTH MaTepuaj B MUCbMEHHOW (opme. Bo Bpemsi sk3ameHa
UCKIIIOYAeTCsS MCIIOJIb30BAaHHE KOHCIEKTa JIEKIMH, Y4eOHUKOB W JPYTHMX CPEIACTB XpaHEHHS
uHpopmanuu. [Ipu oTBeTe Ha BOPOCH! OMIIeTa HA YCMOTPEHHE SK3aMEHATOPa MOTYT OBITh 33JJaHbI
JIONIOJTHUTENbHBIE M YTOUYHSIOIIME BOMPOCHI M3 PA3JeNoB pabodedl MporpaMMmbl TUCHUIUINHEL.
Bpems Ha ycTHBIN OTBET HE JOHKHO NpeBbIaTh 20 MUHYT.

|. Ilepeuens kKomnemenyuil/unOUKamopo8 u KOHMPOIbHBIX 60NPOCOB NPOBGEPKU PE3YbHAN 08
0CBOCHUA OUCUUNTUHDL

1. Komnerenuusi/Mnankarop: NJI-100mk-1 JleMoHCTpUpyeT 3HaHHE OCHOBHBIX KOHCTPYKIIMOHHBIX
MaTepuasoB, IPUMEHSIEMbIX B MAITUHOCTPOEHUH, U CITIOCOOOB UX 00pabOTKH

Bonpocel, 3aganus
1.CTpyKTypHBIE KJIacChl JJETUPOBAHHBIX cTajiei. OCOOCHHOCTH UX JIETUPOBAHMS, CBOMCTRBA,
00J1aCTH IPUMEHEHHUS.
2.0OcHOBHBIE CBOICTBa amOMUHUSA. JIuTeliHbIe U AePOopMUpyEMbIE ATIOMUHUEBBIE CILIABHI.
Tepmuueckas 00pabOTKa aTFOMUHHEBBIX CIUIABOB.
3.BnusiHue nerupyronmx 3J1eMEeHTOB Ha MPOKaJIMBaeMOCTh cTaiu. KoHCTpyKIIMOHHBIE
yJy4IliaeMble JIErTMpoBaHHble cTaau. OO0CHOBaHUE JETUPOBAHMsI, 00IaCTh IPUMEHEHUS.
4.2HepreTryecKue MPearnoChbUIKM U MEXaHU3M KpucTauin3anuu. CTpoeHre MeTallIndeCcKuX
CIUTKOB. Brusinue MoaudumpoBaHus Ha CBOWCTBA METAIIJIOB U CIUIABOB.
5. lnarpaMma U30TEPMHUECKOT0O pacliaja ayCTeHUTa IBTEKTOMIHbBIX, JOIBTEKTOUIHBIX U
3a3BTEKTOUIHBIX YITIEPOJUCTBIX CTajel. BiusHue ckopocTu 0XakIeHUs Ha CTPYKTYpPY U
CBOMCTBA CTajeu.
6.IIpeBparieHus B CTansAX MPU HArPEeBE U OXJIAXKIEHUU B TBEPJOM COCTOSIHUU. BrusiHue
MpEeBpaIlleHU I Ha pa3mep 3epHa. KpuBas oxnaxaeHus T03BTEKTOMHON CTaju.
7.BausiHue JIerupyonux 31eMeHToB Ha ¢peppuT. CTpOUTETbHBIE U MAIIMHOCTPOUTEIHHBIE
nervpoBaHHble cTaiau. OG0CHOBaHUE JIETUPOBAHUS, 00JIaCTH MPUMEHEHUS.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUN

1.1. B kakoM W3 METOJIOB OIPe/CIICHUS TBEPIOCTH B KAUECTBE HHJICHTOPA UCTIOIB3YeTCS
aJMa3HbIN KOHYyC?
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OTBeThI:
a) B metone bpunenns
0) B metoae Pokgera
B) B MeTozie Bukkepca
I') BO BCEX METO/Iax
BepHriii oTBeT: 0)
2.2.  Kakoii U3 npuBeICHHBIX MaTEPUATIOB OTHOCUTCS K YIIIEPOIUCTHIM HHCTPYMEHTATBHBIM
crajnsam?

OTtBeTsI:
a) Y8A
6) Ct3kn
B) CU28
r) 45
BepHblii oTBeT: a)
3.4. Kakas u3 CTpyKTypHBIX COCTaBISIOLIUX YTICPOAUCTHIX CTaNEH SBISETCS TBEPAbIM
pacTBOpOM BHEIPEHUS yriepona B aibga-xkenese?
OTtBeTsI:
a) IIEMEHTUT
6) deppur
B) ayCTEHUT
T') IEPIUT
Bepusrii oTBeT: 0)
4.5. KakoBo, COTJIacHO OMpeeNIeHUI0, MaKCUMAIbHOE COJEPKaHUE YIIIepoJa B YIIIepOIUCTON
cranu?
OTtBeTsI:
a) 2,14%
6) 0,8%
B) 6,67%
r)4,3%
BepHblii oTBeT: a)
5.6.  Kakas u3 CTpyKTypHBIX COCTaBISIONINX HE BCTPEUYAETCS B YIIAEPOAUCTHIX CTANSIX?
OTBeTHI:
a) beppur
0) nepaut
B) JleeOypuT
') IEMEHTUT
BepHbiii oTBeT: B)
6.7.  Kaxoii 3 npuBeACHHBIX MaTEPHUAIOB OTHOCUTCS K YyryHam?
OTBeThI:
a) Y8A
6) AJ17
B) CU28
r) 40XI'CH3BA
BepHblii 0TBET: B)
7.8.  Kak u3MeHs0TCs CBOMCTBA MeTalia IPU XOJIOJHOM MIacTUYeCcKoi nedopmariun’?
OTBeTHI:
a) MPOYHOCTD U TUTACTUYHOCTh YBETUYUBAIOTCS
0) MPOYHOCTh YMEHBIIAETCS, TUTACTUYHOCTh YBEJIMUUBACTCS
B) MPOYHOCTH YBEIMUMBAETCS, TUIACTUYHOCTh YMEHBIIACTCS
T') MPOYHOCTh U TUTACTUIHOCTH YMEHBIIAIOTCS
BepHurliii oTBeT: B)
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8.9. Kakas u3 nmpuBeIeHHBIX Ha PUCYHKE KPUBBIX OXJIAXKICHHUSI COOTBETCTBYET OXJIAXKICHUIO
IIPY 3aKaJIKE CTaJIU HA MAPTEHCUT?

Temnepamypa

BoeMR ——

OTtBeTsI:
a) kpusas 1
0) KpuBas 2
B) KpuBas 3
r) KpuBas 4
Bepnrliii oTBeT: T)
9.10.  Kak BbIOHMpaeTcs TeMIiepaTypa HarpeBa Mo 3aKaiky AJis JOPBTEKTOUIHON cTanu?
OTtBeThI:
a) Ha 30-50 °C BbIlIe BepXHEN KpUTHUECKOI TemnepaTypbl Ac3
6) Ha 200-300 °C BbllIe BepXHEW KpUTHUECKON TemmepaTypsl Ac3
B) HIKE HWKHEH KpUTHYECKOM TemnepaTypbl Acl
r) Ha 30-50 °C BhIlIEe HUKHEH KPUTHUYECKON TeMriepaTypsl Acl
BepHnsiii oTBeT: a)
10.11.  C momoImIbI0 KaKoro BHUA TEPMOOOPAOOTKH MOXKHO HAaUOOIBIIAM 00Pa30M MOBBICUTH
TBEPAOCTb U MPOYHOCTH CTAJIN?
OTBeThI:
a) OTKUT HE METIKOE 3€PHO
0) HOpMaTH3aIUs
B) OTITYCK
T) 3aKajKa Ha MapTEHCUT
BepHnslii oTBeT: T)
11.12.  TloBepXHOCTHBIMHU Ae(hEeKTaMU KPUCTAITHUECKON PEIIETKH SBIISTFOTCS:

OTtBeTHI:
a) BaKaHCUH
0) TucIoKaIuu
T') TPaHUIIbI 3epeH
1) TIOPbI
Bepnrliii oTBeT: T)
12.13.  TIOBBIMAIOT MIACTUYHOCTH METAJLIA TTPOIIECCHI:

OTBeTHI:
a) OTXKUT
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0) 3aKkaika
B) HaKJIEI
BepHblii oTBeT: a)
13.14. B cTpyKType Kene30yriepoaucThIX CIIaBOB HanOoJiee TBEPAOH U XPYIKou (a3oit
SIBIISICTCSI:
OTtBeTsI:
a) deppur
0) ayCcTeHUT
B) IIEMCHTHUT
r) rpadut
Bepurliit oTBeT: B)
14.1.  YnpouHsemble TEPMUYECKON 00pabOTKOM METAJUTMYECKUE MaTEPHAIIBI:
OTBeThI:
a) AM1g
0) M3
B) JI1
r) P18
BepHsiii oTBET: B), T)

2. Komnerenuust/Muauxarop: M/I-lonk-7 CiocobeH BrIOMpaTh U IPUMEHSTH Hanboee
9KOJIOTHYHBIEC TIPOMBIIIUICHHBIC TEXHOJIOTHH U METOIbI CHI)KECHHSI X HETATUBHOI'O BO3CHCTBUS Ha

OKPYKaIOMIYIO Cpery

Bonpocel, 3a1anns
1.JlmarpamMma COCTOSIHHSL CIIABOB IPH YCJIOBUU 00pa30BaHMs XUMHUYECKOTO coeauneHus (IV
tumna). KpuBas oxmaxaenus criaBa. [IpaBuio oTpe3kos, MpaBuiio ¢as.
2.Jlnarpamma COCTOSIHUSA KeJe30-1eMeHTUT. OnpeeNeHne TeMIepaTypsl HarpeBa Mmpu
TEPMHUYECKON 00pabOTKe CTAJICH 10 AMarpaMMe Kene30-IIEMEHTHT.
3.lnarpaMma COCTOSIHUS CIUIABOB IIPH YCIOBUU 00pa30BaHUs OIrpaHUYEHHBIX TBEPABIX
pactBopos (III Tuna). Kpusas oxnakaeHus 3a3BTEKTOUIHOTO ciiaBa. [IpaBuno oTpe3Kkos.
[TpaBuiio gas.

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM
1.3.  Kak mo npaBmity OTPE3KOB OIPEIesIeTCs KOJTUIECTBO JKUIKON M TBEPAOH (a3bl B
crutase K nipu remneparype t1?

crnae K

A B

OtBeThI:
a) Kon-Bo xwunkoit dass=ab/ch; Kon-Bo tBepmoit dhassi=ab/ac
0) Kox-Bo xuakoii passi=cb/ab; Kon-Bo TBepnoii passi=ac/ab

B) Kou-Bo sxuakoit dasei=ab/ac; Kon-Bo tBepaoii dassi=ab/ch
21



r) Kos-Bo xwunkoit passi=ac/ab; Kon-Bo tBepmoii ¢azpi=ch/ab
BepHriii oTBET: T)

II. Onucanue wkKanvl oueHUBAHUA

Ouenxa: 5
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu 6blnoaineHus 3Hanus: PaboTa BeIMoHEHA B paMKax "MPOABUHYTOr0"
ypoBHs. OTBETHI TaHBI BEPHO, YETKO CPOPMYITUPOBAHHBIE OCOOCHHOCTH MPAKTUYECKUX PEIICHUN

Ouyenka: 4
Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax.: 80
Onucanue xapaxmepucmuxu 8blnoaHeHus 3nanus: PadboTa BeImojgHeHa B paMKkax ""0a3oBoro"
ypoBHs. BOJBIIMHCTBO OTBETOB J1aHbl BepHO. B yacTu marepuana ecTb HE3HAYUTEIbHBIC
HEJ0CTaTKU

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
OnucaHnue xapaxmepucmuxu evlnoineHus 3Hanus: Pabota BeINOIHEHA B paMKax "moporosoro”
ypoBHsi. OCHOBHAsl 4acTh 3a/IaHUs BHIMIOJIHEHA BEPHO. HA BOMPOCHI YIITyOJIEHHOTO YPOBHS

Oyenka: 2
Onucanue xapaxmepucmuxu 6blnoineHus 3Hanus: PaboTa He BHIMOJHEHA WIH BBITOJITHEHA
MIPEUMYIIIECTBECHHO HETPABUIHHO

1I1. IIpasuna évicmaenenun umo2o60i OUeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynenroB HY «MOU» HToroast olnieHKa omnpeaensieTcss HA OCHOBaHUU COOTHECEHUsl TEKYILEu
OLICHKM U OLEHKH MO MPOMEXYTOYHOM arrecrauuu. Ha ycmoTpeHue mnpenojaBaTens OUEHKA IO
MPOMEKYTOUHOM aTTeCTallMd MOKET OBITh BBHICTABJICHA MO CPEIHEH OLIEHKH TEKYIEro KOHTPOJIS:
"xopomio" - cpeansist orieHka ot 3,8 10 4,6 "oTau4HO" - cpeaHss oneHka ot 4,7 no 5,0
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