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3BaHHE) TIO/ITUCH)



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. [TK-1 CnocoGeH yuyacTBOBaTh B MPOBEICHUN HAYYHBIX MCCIICIOBAHUNA B 00JIACTH MPOU3BO/ICTBA
00BEKTOB POGECCUOHATHPHON JEATEILHOCTH, a TAKKE KOHTPOJISI U JUATHOCTUKH CBOWCTB U
CTPYKTYpbI MaT€pPHAJIOB 3TUX OOBHEKTOB
N]I-3 IeMOHCTpUpYET MOHUMAHUE BIUSIHUS OCOOEHHOCTEH CTPYKTYphl HAa CBOMCTBA
KOHCTPYKIIMOHHBIX MaTE€PHAJIOB SHEPTETUUECKOT0 000PYA0BaAHUS

1 BKIIFOYACT:

IJIA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH:

Popma peanmzanuu: ITncemenHas pabora
1. 3amuTa naboparopuoi padotsl Ne 2«AHanu3 auarpamMm (Ha3oBOro M CTpPYKTYpPHO-(a30BOTro
paBHOBeCHsI IByXKOMIIOHEHTHBIX cIi1aBoBy (JIabopartopHas pabota)
2. 3amuTa nadopaTopHoii paboTsl Ne3 «AHanM3 TEPMOKMHETUUECKHUX AUArpaMM pachajaa
MEePEOXJIKICHHOTO ayCTEHUTA JISTUPOBAHHBIX cTaneiy (JlabopatopHas pabora)
3. KomnoxBuym Ne 2 «3akoHoMepHOCTH (Da30BbIX MPEBPALICHUI B HEPABHOBECHBIX YCIIOBUSAX
oxnaxaeHus» (Komnoksuym)
4. KomnoksuyM Ne 4 «CtpoeHue u CBOICTBa aHTUKOPPO3UOHHOM HarmaBku» (KosmokBuym)
5. KomnoxBuym Ne3 «@opmupoBaHue CTpyKTYpbl MeTalljla CBapHbIX coeuHeHuil. CTpoeHue
MeTaJljla CBapHBIX COCTUHEHMI cTaei pa3HbIX CTPYKTYPHBIX KiaccoBy» (KomnokBuym)
6. Tect Ne 2 «Cranu nepautHoro kinacca» (TectupoBanue)
7. Tect Ne 3 «BbICOKOXPOMUCTBIE U XPOMOHUKEIIEBBIE JIETUPOBAHHBIE CTAIIN
(TectupoBanue)
8. Tect Ne 4 «Hukens u TuTaH U ux cruaBb» (TectupoBanue)
9. Tect Nel «Ctpoenue, cBOMCTBa TBEPABIX (a3 METAJUTMUECKUX CHCTEM. MeXaHU3MBI
dbopMUpOBaHUS CTPYKTYPHI B MeTaJuInYecKux cucremax» (TectupoBanue)

®dopma peanusaiuu: Y cTHas popma
1. 3amura naboparopHoit paboThl Ne 6 «Makpo- 1 MUKpOJIe(EeKThl MeTaljla CBAPHBIX
coenuaeHui» (JlaboparopHas padora)
2. 3ammra 1aboparopHoi paboTel Ne 7 «IIpuMeHeHne TEPMOKUHETHUECKUX AUArPaMM JUIs
MCCIJIEIOBAHMSI CTPYKTYpPBI CBApHBIX coenrHeHui» (JlabopaTopHas pabora)
3. 3amuTa nabopatopHoit padoTsl Ne 8 «CTpyKTypa MeTasia CBapHbIX COSTMHEHUI
(JTaboparopnas pabota)
4. 3amura naboparopHoit paboTel Ne 9 «CTpyKTypa aHTUKOPPO3UOHHOM HAIUIaBKU
ayCTEHUTHOW CTalii Ha NepauTHYIO» (JIaboparopras padoTa)
5. 3amuta nabopatopHoit paboTsl Nel «BnusHuEe X0JI01HON TUIaCTHYECKON AedopMaIiiy Ha
CTPYKTYpY U cBoicTBa MeTayuioBy (JlaboparopHas paboTta)
6. 3amuta nadopatopHoit padoTsl Ne4 «CTpykTypa, CBOWCTBA U TepMUUecKas 00paboTka
KOHCTPYKITMOHHBIX JISTUPOBAHHBIX CTaJiel EPIMTHOTO Kiaccay (JlabopaTopras paboTta)
7. 3amura nadopatopHoit padoTsl Ne5 «CTpykTypa, CBOWCTBa, TepMUUecKas 00padoTka
BBICOKOXPOMHUCTBIX U XPOMOHHUKEJIEBbIX JETUPOBAHHBIX CTAJIEH, a TAK)KE CTApEIOLIUX
cruaBoBy (JlabopaTtopnas pabora)
8. 3ammuTa pacuetHoro 3aaanus (PacuetHo-rpaduueckas padbora)




9. KonmnokBuym Nel «OCHOBHBIE THITBI KPUCTAJUTMYECKUX PEHIECTOK U ASPEKTHI
KPUCTAJIIIMYECKOT0 CTpoeHUs MeTauioBy» (Komioksuym)

BPC aucuunjiavHbI

1 cemectp

Beca KOHTpoIbHBIX MeponpusaTHil, %

Paznen Nunex
mucuumnH | ¢ KM:

KM

KM

KM
-3

KM
-4

KM
-5

KM
-6

KM
-/

KM
-8

KM

KM
-10

KM
-11

bl Cpok
KM:

8

10

10

11

12

14

14

16

16

Hedexror

KPUCTAIITNYECKOTO
CTpOCHUS
KOHCTPYKIIMOHHBIX
MaTepHaioB

HedexTs

KPUCTAJIINYECKOIO
CTPOCHUS
KOHCTPYKLIMOHHBIX
MaTepHaoB

CrtpoeHue TBepIbIX
¢da3 u popMupoBaHue
CTPYKTYPBI
METaJUTNYECKUX
CIJIABOB

CrpoeHue TBepbIX
¢a3 u popmMupoBanue
CTPYKTYpbI
METAJINIIMYECCKUX
CIJIABOB

Cranu nepiauTHOro
KJjacca

Cranu nepauTHOro
KJjacca

BrIicokoxpomucTsie
KOPO3UOHHOCTOMKHE
CTaJIi MapTEHCUTHOTO,
MapTEHCUTO-
(beppuTHOTO U
(beppUTHOTO KIIACCOB.
XPpOMOHMKEIIEBBIE
CTaJI U CIIaBbI
ayCTEHUTHOTO KJjlacca

BricokoxpoMucTeie
KOPO3UOHHOCTOMKHE
CTaJIl MapTEHCUTHOTO,
MapTEHCUTO-
bepputHOro U
(beppuTHOTO KJIaCCOB.
XPOMOHUKETIEBBIE
CTaJI U CIJIaBbI




AYCTCHHUTHOI'O KJIacca

CrutaBel Ha OCHOBE
HUKCIA U TUTAHA.

CruraBbl Ha OCHOBE
HUKCIII U TUTAHA

Bec KM: 8 9 7

15

16

3 cemectp

Beca KOHTpOIBHBIX MeponpusThii, %o

Nunexc

Paznen nucuuIuinHbl
JACJI AUCL] KM:

KM-
1

KM-
2

KM-
3

KM-
4

KM-
5

KM-
6

KM-

Cpox KM:

4

6

8

13

14

15

16

JedeKTsl cBapHBIX COSIUHEHUN

JledexThl CBapHBIX COSTUHEHHIA

3aKOHOMEPHOCTH U MEXaHHU3MBI (ha30BBIX
MpEeBpaIlleHU I TTPU IEPBUYHON U BTOPUYHOU
KPUCTAJIJIN3ALMU B HEPABHOBECHBIX YCIOBUAX
OXJIQKICHUS

3aKOHOMEPHOCTH U MEXaHHU3MBI (ha30BBIX
MpEBpaIlleHU I TTPU IEPBUYHON U BTOPUYHOU
KPUCTAJIJIM3ALMU B HEPAaBHOBECHBIX YCIOBUAX
OXJIQKICHUS

DopMHUpPOBaHUE CTPYKTYPBI METAJIIIA CBAPHBIX
coennHeHui. CTpOEHHE METallla CBapHBIX
COCIMHEHUH CTAJIEW Pa3HBIX CTPYKTYPHBIX
KJIaCCOB

®opMupoBaHUE CTPYKTYpPhl METaJlJIa CBAPHBIX
coenquHeHnil. CTpoeHHe MeTallla CBapHbIX
COEIMHEHUH CcTajeil pa3HbIX CTPYKTYPHBIX
KJIACCOB

AHTUKOPpPO3UOHHAs HAIUIAaBKa ayCTEHUTHON
CTaJI¥ Ha NEPIUTHYIO

. AHTHUKOpPpO3MOHHAs HaIlJIaBKa ayCTEHUTHOMN
CTaJIM HA NEPIUTHYIO

Bec KM:

10

14

10

14

17

17

18

$06m1as yacts/JIj1s1 MPOMEKYTOUHOMN aTrTecTanund




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
JUCHUTIIINHE

IK-1 N-3nk1  HdemoncTpupyer | 3HATh: Komnoksuym Nel «OcHOBHBIE TUITBI KPHCTAIUTMYECKUX PEIIETOK U IE(EKTHI
MIOHUMaHUe BJIMSIHUS | HA3HAYEHUE, TPUHIUIIBI KPUCTAIITUYECKOr0 CTpoeHus MeTaluioBy (Komioksuym)
OCOOEHHOCTEH  CTPYKTYPHI | JIETUPOBAHUS 3amuTa J1abopaTopHoii paboTel Nel «BrusHUE XOJIOAHON TUIACTHIESCKON
Ha CBOMCTBA | BBICOKOXPOMHUCTBIX CTaJIeH nedopMaIuu Ha CTPYKTYpPY U cBOMCTBa MeTaiioBy (Jlaboparopnas pabora)
KOHCTPYKLMOHHBIX ¢bepputHOTO, heppuTo- Tect Nel «Ctpoenue, cBoiicTBa TBEPABIX (a3 METALITUYECKUX CUCTEM.
MaTepHuaoB MapTEHCUTHOTO, Mexanu3mbl HGOpMHUPOBAHUS CTPYKTYPBI B METAIUTMUYECKUX CUCTEMAX)
HYHEPreTUYECKOro MapTEHCUTHOT'O KJIACCOB U (TectupoBaHnue)
o0opynoBaHus XPOMOHUKEJIEBBIX CTaJIEH 3amuTa naboparopHoit pabotel Ne 2«AHanu3 nuarpamm ¢$azoBoro u

ayCTEHUTHOIO KJjacca,
IIPUMEHSIEMBIX B DHEPIETHKE,
UX CTPOEHHUE U CBOMCTBA
OCHOBHBIE THUIIBI
KPUCTAIUIMYECKUX PELIETOK,
0003HaYEHMSI AaTOMHBIX
IJI0CKOCTEH, 1e(heKThI
KPUCTAJLINYECKOTO CTPOEHUS
U UX XapaKTePUCTUKHU
CTPOEHUE, CBOWCTBA
TBEpAbIX (pa3, MexaHU3MBI
(bopMHUpOBaHUS CTPYKTYPHI B
METAJUIMYECKUX CHCTEMAaX
MOHATHE CTPYKTYPHOTO
KJIacca JETMPOBAaHHBIX
CTaJleli, Ha3HauYEHueE,
MIPUHIIMIIBI JIESTUPOBAHUS

CTPYKTYpPHO-()a30BOT0 PAaBHOBECHSI IBYXKOMIIOHEHTHBIX CIIJIABOB)
(JTabopaTopnas pabora)

3ammTa nabopatopHor padboThl No3 «AHaAIN3 TEPMOKHHETHIECKUX
JMarpaMM pacrajia nepeoxJaxJeHHOTO ayCTeHUTAa JIETHPOBAHHBIX CTajIei»
(JTaGoparopnas padoTta)

Tect Ne 2 «Cranu nepautHoro kinaccay (TectupoBanue)

3amuTa 1abopatopHoi padoTsl Ne4 «CTpyKTypa, CBOWCTBA U TEpMUYECKast
00paboTKa KOHCTPYKLIMOHHBIX JIESTHPOBAHHBIX CTaJIeH MEPIUTHOTO Ki1accay
(JTaGoparopnas padoTta)

Tect Ne 3 «BBICOKOXpPOMHUCTBIE M XPOMOHHUKEIIEBbIE JIETUPOBAHHBIE CTATIN
(TectupoBanue)

3ammra pacuetHoro 3afganus (PacuetHo-rpaduyeckas padora)

Tect Ne 4 «Hukenb u THTaH U uX cruiaBbl» (TecTupoBaHue)

3amura 1aboparopHoi paboTsl Ne5 «CTpyKTypa, CBOMCTBa, TepMUYECKas
00paboTKa BEICOKOXPOMHUCTHIX i XPOMOHHUKEIIEBBIX JISTHPOBAHHBIX CTaJICH,
a Tak)Ke craperounx criaBosy (JlabopartopHas pabora)

3ammra maboparoproi paboTel No 6 «Makpo- u MUKpoeheKThl MeTasuIa
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cTaje MepIuTHOro
KJIacca,lIPUMEHSAEMbIX B
JHEPIeTHKE, CTPOEHUE, UX
CBOMCTBA
MHUKDPOCTPYKTYpPY, CBOMCTBA
Y OCHOBHBIE IPUHLUIIBI
JIETUPOBAHHUs HUKEJIEBBIX U
TUTAHOBBIX CILIABOB,
MPUMEHSAEMBIX TS
MIPOU3BOJICTBA
SHEPIreTHYECKOTO
o0opynoBaHus

CTPOEHHUE U CBOMCTBA
AHTUKOPPO3UOHHOM
HaIlUIaBKU
3aKOHOMEPHOCTH (Pa30BBIX
IIPEBPALICHUH TIPH
IIEPBUYHON U BTOPUYHOU
KPUCTAJUIM3ALAN B
HEPAaBHOBECHBIX YCIIOBUAX
OXJIAXKICHUS
(dbopMHpOBaHUE CTPYKTYPHI,
CTPOEHUE U CBOMCTBA
CBapHBIX COCAVHEHUN
pPa3IMYHBIX U3 CTalEH
CTPYKTYPHBIX KJIaCCOB,
MIPUMEHSAEMBIX B JHEPIE€TUKE
YMers:

MIPOBOJIUTH AHAJIN3
TEPMOKUHETUYECKHUX
JUarpaMm pacraja
ayCTEHUTA

MIPOBOJIUTH AHAJIN3

CBapHBIX coenuHeHui» (JlabopaTopHas padora)

KomnokBuym Ne 2 «3akoHOMEpHOCTH (ha30BBIX MPEBpAICHUN B
HEPaBHOBECHBIX YCIOBUSX oxjiaxaeHus» (Kooksuym)

3amura nabopaTopHoi paboTel Ne 7 «IIpumMeHeHne TEPMOKHHETUYECKHUX
JMarpaMM JiJIsl UCCIIEI0BAHUS CTPYKTYPbI CBAPHBIX COSTUHEHUN
(JTaboparopnas paboTa)

KomnokBuym Ne3 «@opmupoBaHue CTPYKTYpbl METajllla CBaPHbIX
coenuHeHuil. CTpO€HHE MeTajula CBapHBIX COCIMHEHHUN CTajel pa3HbIX
CTPYKTYPHBIX KJ1accoB» (KomokBuym)

3amuTa naboparopaoit pabotsl Ne 8 « CTpykTypa MeTaia CBapHbIX
coequHeHui» (JlaboparopHas pabora)

KomnokBuym Ne 4 «CtpoeHre 1 CBOMCTBa aHTUKOPPO3UOHHOMN HAIUIABKH
(Komnoksuym)

3amuTa naboparopaoit pabotsl Ne 9 « CTpyKTypa aHTUKOPPO3UOHHOM
HaIUTaBKW ayCTEHUTHOW CTaJIM Ha mepiuTHYIO» (JlabopaTopHas padora)




nuarpamm Ga3zoBoro u
CTPYKTypHO-(ha30BoOro
paBHOBECHS

ornpeAensiTh 00bEMHYIO
noiro (assl ¥ pazmep 3epHa
Y aHAJIU3UPOBATh
MEXaHU3MBbI YIIPOYHEHUS
cTaJiell IepIUTHOTO Kilacca
aHAJM3UPOBATh B3aMMOCBSI3U
CTPYKTYp cTajnei
MEPIUTHOTO KJlacca,
napaMeTpoB U BHUJA
TEpMOOOPaOOTKH U CBOUCTB,
a TaKKe MPUYUHBI
WU3MEHEHHS CTPYKTYPbI U
CBOICTB B 3aBUCUMOCTH OT
TEpMOOOPaOOTKH, BHISBIISITH
KPUTHYECKHE TOUKU
MPEBPAILIEHUH B 3TUX CTAJSAX
OLIEHUBATh CTPYKTYpPY H
(ha3oBbIil cocTaB MO Mapke
JIETUPOBAHHOM cTanu
(aycTeHUTHOTO,
(beppuTHOTO,
MapTEHCUTHOTO0, (peppUTHO-
MapTEHCUTHOTO KJIaCCOB), a
Tak)ke€ 00OCHOBBIBATh
Ha3HavYeHHUe
TEPMOOOPAOOTKH JIJIst ITUX
CTaJiel U cTaperomux
CIIAaBOB, aHAJTM3UPOBAThH
BIIMSIHHE TEPMOOOPaOOTKH
Ha CBOMCTBA 3THUX




MaTepHaoB

OIIPEACIIATh CTPYKTYPHBIE
COCTABJISIIOLIME U UX
KOJIMYECTBO HA Pa3HBIX
y4acTKax CBapHOIO
COCUHEHMS C
HCIIOJIb30BAaHUEM
TEPMOKHHETHYECKUX
JyarpaMm pacraja
ayCTeHUTa JJIsl MaTepUaJloB,
MIPUMEHSIEMbBIX B SHEPIeTHKE
KJ1accu(uIupoBaTh
ne(eKThl CBApHBIX
COEUHEHU, TPUMEHIEMBIX
B DHEPIeTHKE U
aHAJIN3UPOBATh IPUYMHBI UX
BO3HHUKHOBEHHUS U CIIOCOOBI
IIPEIOTBPALLEHUS X
MIOSIBJICHUS

aHAJIN3UPOBATh BIHSIHUE
BHJIa CBAPKU HA CTPYKTYpPY U
CBOMCTBA CBAPHBIX
COECIMHEHUH U3 MaTEepHAIIOB,
IIPUMEHSIEMBIX B DJHEPTE€THKE
AQHAJIM3UPOBATh CTPYKTYPHO-
(a3oBbIe MpEBpALICHUS B
AHTUKOPPO3HMOHHON
HaIlJIaBKE, pacCIpeICIICHUE B
HEW XUMUYECKHX AJIEMEHTOB
U TBEPAOCTH, a TAKIKE
MIPUYKHBI BO3SHUKHOBEHHUS
HaIpsHKEHUN
AQHAJIM3UPOBATH BIUSHUE




CTCIICHU MJIaCTHYECKOM
nedopmaruu u 1eeKToB
KPUCTALTNYECKOTO Ha
CBOICTBa MaTepHUaoB,
MIPUMEHSIEMBIX B SJHEPTeTHUKE
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1I. Cooepicanue ouenounvix cpeocme. lllkana u kpumepuu oyenusanus
1 cemecTp

KM-1. KosutokBuym Nel «OcHOBHBIE THIIBI KPHCTAJIMYECKHX PelIeTOK U JedeKThI
KPHCTANIMYECKOr0 CTPOCHHUSI METAJLII0B)»

®opmbl peanu3anuu: YcrHas popma

Tun KoHTPOIBLHOT0 MeponpusTusi: Komioksuym

Bec konTpoabHoro meponpusitusi B bPC: 8

Ilpouenypa mnpoBeaeHHsi KOHTPOJIbHOro Meponpustusi: B 3amanum 2 Bompoca. Bpews
MPOBEICHUS pabOThI - 20 MUHYT.

Kpatkoe cogepxxanue 3a1aHus:
KonnokBrym npoBOaUTCS Ha TPOBEPKY 3HAHUN OCHOBHBIX TUIIOB KPUCTAIUIMUECKUX PELIETOK,
0003HauEHMsI AaTOMHBIX IJIOCKOCTEH, 1e()eKTOB KPUCTAJUIMIECKOTO CTPOSHHUS (TPaHHMII 3€pPEH,
nuciokanui, nedextoB ymakosku, atmocdep Korrpena u Cy3yku) U X XapaKTepUCTHK.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: OCHOBHBIE THUIIBI 1.YUemy paBHO KOOPAUHAIIMOHHOE YHCIIO, OAa3UC, paguyc
KPUCTAJTINYECKUX PELLIETOK, NOpbI U KO3((PUIIMEHT KOMIIAKTHOCTH KPUCTAJUTMYECKON
0003HaYeHUS ATOMHBIX pemerku OLIK?

IUIOCKOCTEM, nedexTb 2.YKa)kuTe UHACKCHl 3alITPUXOBAHHOM INIOCKOCTU
KPUCTAJUIMYECKOIO CTPOCHUS U UX KyOMU€eCKON KPUCTAJUIMUECKOM pelIeTKH, T0Ka3aHHO! Ha
XapaKTePUCTUKU PHUCYHKE

3.ITpuBenure obo3HaueHne BekTopa broprepca bl
KpUCTAIJINYECKON PEIeTKH, TOKa3aHHOTO Ha PUCYHKE

Xy

4.300pa3ute MaloyTiIoBYIO TpaHUIly 3epeH. JlaiiTe
MOSICHEHUS.
5.M300pa3zute nedexT ymakoBKH aTOMOB, TTOKAKUTE
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‘ ITOJIHYIO 1 YaCTUYHBIC TUCJIOKAIHH. Z[aﬁTe IIOSICHCHHUA.

Onucanue MKAJbI OICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu binoaneHus sHanust: ECIIA CTYJICHT NMPaBUIIBHO BBIMTOJHKI BCE
3a/IaHus ¥ TIOKA3aJI, YTO BJIAJICET MATEPHAIIOM H3yYEHHOTO pa3/elia JUCIUILTUHBI

Ouenka: 4
Huoicnuti nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evinonenus 3uanus: CTYACHT MPAaBUIBHO BBITIOIHUI 3aJIaHUS, HO
JOITYCTHJI TIPH 3TOM HEMPHHIIUITAATHHBIC OITUOKU

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoineHus shanus: CTyIeHT IPU BHIOTHEHUH 3a1aHUN JOMYCTUI
CYIIECTBEHHBIC U JIaXKe IPyObIe OMUOKHU, HO 3aT€M UCIPABHII UX CaM

KM-2. 3amura ja6opatopHoii padotsl Nel «Biausinue X0101HO# NJjiacTU4ecKoii
nAegopManii HA CTPYKTYPY M CBOIiCTBA METAJIIOB

®opmbl peanusanun: YcrHas Gpopma

Tun KoHTpOIBLHOTO MeponpusaTus: JlaboparopHas pabora

Bec kouTposabHoro meponpusitusi B BPC: 9

IIpouenypa mnpoBeleHUsi KOHTPOJLHOro MeponpusaTus: Kaxnomy cTyneHty 3amaercs mo 2
BOIpOCa B YCTHOU (hopme.

Kparkoe conepxanue 3ajaHus:
JlaHHO€E OLIEHOYHOE CPEACTBO MPOBEPSAET YMEHUS aHATU3UPOBATh BIUSHUE CTEIICHU
1acTu4Yeckou nedopmMaiuu 1 1e(heKToB KpUCTAIIIMUYECKOI0 Ha CBOMCTBA MaTepUaoB,
IIPUMEHSIEMBIX B dHepreTuke. CTyIeHTaM 3a1at0TCsl BOIIPOCHI, CBA3aHHBIE C BIUSHUEM
JUCIIOKALMi Ha TBEPAOCTh U MPOYHOCTH 00Pa3lloB, IOJABEPTHYTHIX POKATKE.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTb: aHanu3upOBaTh BIIMSHUE 1.IIpoananu3upyiTe NpUYMHBI BO3pacTaHUs MIJIOTHOCTU

CTEIEHU IJIACTUYECKOU JMCIIOKALIUH TPU YBEJIMYEHNUH CTENIEHH 00XKaTus

nedopMaruu u nepeKToB 00pas31oB, MOABEPrHYTHIX IPOKATKE

KPUCTAJZIMYECKOTO Ha CBOMCTBA 2.IIpoananuzupyiite MexaHu3M oOpa30BaHUs

MaTepuaioB, MPUMEHAEMBIX B JUCIIOKAUI IIPY MPOBEACHUH 3aKAJIKU C BBICOKUX

JHEPreTUKe TeMIIepaTyp U pojib 3TUX JAe(PEKTOB B YIPOUHEHUH B
oOpa3uax, NoJIBEprHYThIX pa3HOM CTENEHU 00XaTHsl IPU
IIPOKaTKe

3.IIpoananu3upyire BIUSHUE HA IPOYHOCTH
JMCIIOKALINH, TEPEeMEIIAIONINXCS B OJHOM MIIOCKOCTH
P YBEJIMUYEHUU CTETeHU AepopMaiiuu (00kaTus) npu
MIPOKaTKe

4 .IlpoaHanu3upynuTe poiab JUCITOKALMN B U3MEHEHU U
(opMBI 3epeH NpU YBEIMUYEHUH CTETIEHU e opMaluu
(o0>kaTus) mpu MPOKATKe

5.IIpoananu3upyiTe NPUUMHBI YBETHMUEHHS TBEPIOCTH U
MIPOYHOCTU MaTepUasoB MPH MEPECEUECHUN AUCTOKAIIN B
nporecce miacTuyeckoi aedopmaruu (00xaTusi) npu
MTPOKATKe

12




6.1Tpoananu3upyite NpUUIUHBI U3MEHEHUS TBEPAOCTH
00pa3IoB, MOABEPTHYTHIX PA3HOU CTETICHH JedopMaIiun
(o0xkaTus) Ipy MPOKATKE

Onucanue MKAJbI OICHUBaAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuxu eblnoaHenus 3Hanus: ECIIA CTYJCHT PaBUIIBHO OTBETHJI Ha BCE
BOTIPOCHI 33JJaHUS ¥ TIOKA3aJl, 4TO BJIAJICCT MAaTEPUATIOM U3YUCHHOTO pa3ielia JUCIUTLIHHBI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuku evinonenus 3uanus: CTyICHT IPaBUIBHO OTBETHII Ha BOTIPOCHI
3aJlaHusl, HO JOIMYCTUJI MPU 3TOM HEPUHIIUIHAIILHBIC OIIHOKH

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT IPHU OTBETHI HA BOIIPOCHI 331aHUS
JOITYCTHJI CYIIIECTBEHHBIC U JIaXKe TPYObIe OIMOKH, HO 3aTeM UCIIPABHII UX CaM

KM-3. Tect Nel «Ctpoenue, cBOiicTBa TBePABIX (pa3 METANIHYECKHX CHCTEM.
Mexann3mbl popMHPOBAHMS CTPYKTYPbI B METAIMYECKHUX CHCTEMAX»

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOJBLHOr0 MeponpusiTusi: TectupoBaHue

Bec kouTposabHoro meponpusitusi B BPC: 7

IIpouenypa mnpoBegeHHsi KOHTPOJbHOr0 Mepomnpusitusi: TectoBoe 3amanue coctouT u3 10
BOITPOCOB B KaXK/IOM M3 TPEX BapUaHTOB 3ajaHuil. Bpems nmpoBeaenus - 20 MUHYT.

Kparkoe conepxanue 3ajanus:
TecT opueHTHPOBAH Ha IPOBEPKY 3HAHUH, OTHOCALIUXCS K CTPOCHUIO, CBOMCTBAM TBEPIABIX
¢a3, mexaHu3MaM (pOpMHUPOBAHUS CTPYKTYPhl B METAIIIMYECKUX cUcTeMax. B Tecte
COJIEpIKaTCsl BOIPOCHI THIA OAWH U3 MHOTMX M MHOTHE U3 MHOTHUX. Ka)k/IbIil OTBET Ha BOIIPOCHI
THIIA MHOTHE U3 MHOTHX YYHUTBHIBAETCS OTACIIBHO.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

3HaTh: CTpOEHHE, CBOMCTBA 1.1.HeoO6xoaumbIM yciaoBreM 00pa30BaHuUs TBEPIBIX
TBEPABIX ¢as, MEXAHU3MBI PacTBOPOB BHEIPEHUS SIBIISIETCS COOTHOILIEHUE ATOMHBIX
dbopMHUpOBaHUST  CTPYKTYphl B paxnycoB pacTBOPEHHOIO DJIEMEHTA U KOMIIOHEHTA-
METANINYECKUX CUCTEMAX PacTBOPUTEIIS HA BEIUUUHY:

a) He 6omee 10%;

0) He 6oiee 15%;

B) MeHee 59%;

r) menee 41%

OtBerT - B

2.IlpeBpamenue L — o+ otHocures k... (rae L —
xuakas ¢asza, o u f — TBepabie (as3bl)

a) MIePUTEKTUIECKOMY;

0) NepUTEKTOUTHOMY;

B) DBTEKTUYECKOMY;,

I') BBTEKTOUTHOMY

Otser - B

3.®a3w1 JIaBeca 06pa3yrOTCst TPU COOTHOIICHUN
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aTOMHBIX PaJINyCOB JIBYX KOMIIOHCHTOB:

a)1,1;

0) 1,2;

B) 1,8;

r) 2,0

OtBer - 6

4.®Dopmyra reOMETPUYECKU TUIOTHOYTIAaKOBAHHBIX (a3
nmeet Bua (rae A, B — xumuueckue 3J1eMeHThl):

a) AB ;

0) AB5;

B) ABj;

r) ABg

Otser - B

5.IIpu o6pazoBanuu G-dassl...

a) TJIACTUYHOCTH CJIa00 CHUKACTCS

0) TIACTHYHOCTH CUIIBHO CHUYKACTCS

B) IUIACTUYHOCTH €J1a00 BO3pacTaet

I') JIACTUYHOCTh CUJIBHO BO3PACTAET

OtBet - 6

6.1t 6e3mubHy3nOHHOTO TPEBPAIIICHHS B CTAJISAX
XapaKTepHO Clieayroniee. .. (BBIOEPUTE HECKOIBKO
HanboJiee TOUHBIX YTBEPKICHUI)

a) POCT KPUCTAJUIOB 3aBUCHUT OT CTEIICHH IOJIBUKHOCTH
aTOMOB BEIIECTBA

0) pOCT KPUCTAJIIOB 3aBHCUT OT Pa3HUIIbI KOHIICHTPAIHIA
Pa3IUYHBIX JIEMEHTOB

B) MPAKTHUYECKHU TOJTHOCTBIO MOJIABJICHBI MTPOIIECCHI
muddysun

T') IpeBpalieHe HUKOT/Aa He JOXOIUT JI0 KOHIIA

1) IepeMeIeHUEe aTOMOB B PEIISTKE MPOUCXOJUT Ha
paccTosiHue OJTHOTO MEKaTOMHOTO

OtBer - B, T

7.1 monuMop@HOTO MPEeBpaIIeHHUS YUCTHIX METAIIIOB,
KOHTPOJIUpyEeMOro nporeccamMu qudy3uu Ha
MOBEPXHOCTH pa3jiesia, XapaKTepHO CIEIyIoIIee. . .
(BBIOEpUTE HECKOJIBKO HAau0O0JIe€ TOUHBIX YTBEPKICHUMN)
a) mepeMeIeHrne aTOMOB B pPelIeTKe MPOUCXOANT Ha
paccTosiHue MEHBIIIE 0JTHOTO MEKATOMHOTO

0) Habmo1at0TCs OTpeieNieHHbIE OPUEHTAIMOHHEIE
COOTHOIIICHUS

B) IIPEBpAIICHHE MOKET COMPOBOKAATHCS (Pa30BBIM
HaKJICTIOM

T') IPOUCXOTUT MEepPEMEIICHNE aTOMOB Ha PACCTOSIHUS HE
OoJiee IByX MEXKATOMHBIX

1) IepeMeIleHHe aTOMOB B PEIIETKE MPOUCXOAUT Ha
paccTostHAe OJJHOTO MEKATOMHOTO

OtBeTr - 0, B, T

8.B-daza, oTHOCSIIASICS K AIEKTPOHHBIM COSTMHEHUSM
KOma-Po3zepu, nMeeT 31eKTpPOHHYIO KOHIICHTPAIUIO

a) 3/2
0) 7/4
B) 21/13

14




r) 7/1

Otser - a

9.ITpu o6pazoBanuu (a3 Jlaseca... (Be1OepUTE
HECKOJIBKO YTBEPKICHHIA)

a) IPOYHOCTD YBEJINYUBAETCS

0) TBEpJIOCTh YBEIUYUBACTCS

B) TUTACTUYHOCTH CHIKACTCS

I') IPOYHOCTh YMEHBIIACTCS

1) TBEPAOCTh YMEHBIIIACTCS

€) IJIaCTUYHOCTh BO3pPACTaeT

OtBer - a, 0, B

10.ITpuurHOM ynpouyHEeHUs Py 00pa30BaHUH
YIIOPSI0YCHHBIX TBEPABIX PACTBOPOB SIBISICTCS
a) repeMelleHue KpaeBon AUCIOKAIUN

0) nepemMereHre NapHbIX AUCIOKAIINMA

B) HaJIMyMe aHTU()A3HON TPAHUIBI MEXKIY MAPHBIMU
TUCIIOKAITASIMU

T) moauMopdHoe npeBpamicHue

OtsBer - B

Onucanne MKAJbI OIICHUBAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinoanenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinonenus snanus: CTyICHT AaJl IPABHILHBIC OTBETHI B KOJIMUECTBE
He meree 90% ot 001ero yucia

Ouyenka: 4
Huodienuii nopoe eévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyIeHT Jajl MPaBHIIbHBIE OTBETHI B KOJMUECTBE
He MeHee 75%, Ho He 6osee 90% ot o01Iero uncna

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyIeHT JAajl MPaBHIIbHBIE OTBETHI B KOJMUECTBE
He MeHee 60%, HO He 6osee 75% ot o01Iero Yncia

KM-4. 3amura 1adopaTtopHoii padotsl Ne 2«AHaau3 AuarpamMm Ga3oBoro u
CTPYKTYPHO-()a30BOr0 PaBHOBECHS IBYXKOMIIOHEHTHBIX CILIABOB)

®opmbl peanusanuu: [luceMenHas padora

Tun koHTpoLHOrO MeponpusTus: Jlaboparopnas pabora

Bec konTpoabHOro Meponpustusi B BPC: 8

IIpouenypa mnpoBexeHHsi KOHTPOJbHOro MeponpusaTusa: Kaxaomy cCcTyaeHTy 3aJaHue,
coJiepiKalliee JuarpaMMy COCTOSIHUSL M BOIIPOCHI 110 ATOW Juarpamme.

Kpartkoe cogep:xkanue 3aiaHus:
3agaHue BKIIIOYAET B ce0sl MPOBEPKY YMEHUI MPOBOANUTH aHAIM3 IuarpamMm (a3oBOro u
CTPYKTYpHO-(pa3oBoro paBHoBecHs. CTyI€HTY 3a4at0TCsl BOIIPOCHI, CBSI3aHHBIE C
oTpeielIeHneM KOJIMUYECTBA U COCTaBa (a3, MOCTPOCHUS KPUBOM OXJIAXKICHHS IS 3aJaHHOTO
CIUIaBa 110 UarpaMMe paBHOBECHS.

KoHTpoJibHbIE BONIPOCHI/3a1aHUA:

15




VYMmeTh: MPOBOJUTH a”HaIn3
JTUarpamMmm dazoBoro u
CTPYKTYpPHO-(a30BOTO pPaBHOBECHUS

1.3amonHUTE HAa TUAarpaMme MycThie 00JIacTH.

s criaBa 82%Ti u 18% Au (cM. pUCYHOK) TOCTPOMTE
KPUBYIO OXJIQXKJICHUS

VYka3zarb Kakue MpeBpamieHus IpOUCXoIsT B
KPUTHYECKHX TOYKAX 3TOTO CILIaBa MPU OXJIAXKICHUH.
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2.3anonHuTE HAa qUarpamMmme MmycTble 001acTu

s crutaBa 16%Ti u 84% Au (cM. pHUCYHOK) OOBSICHUTE
KaK MU3MEHSETCS COCTaB (a3 B 3TOM CIUIABE TPU
OXJIaXKICHUH.
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3.IloctpouTts KpuBYIO oxjaxaeHus cruiasa 96% Fe u 4%
P.
Yka3zaTh Kakue IpeBpaIICHHs IPOUCXOIAT B

KPHUTHYCCKHX TOYKaX 3TOrO CIjIaBa IIPHU OXJTIAXKIACHHH.
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4.3amonHuTe HA AMarpaMme oOJIacTH.

s crinaBa 83% Al u 17%Cu (cM. pucyHOK) mocTpoiite
KPUBYIO OXJIaX/IEHUS

Omnpexnenute KOJINYECTBEHHOE COOTHOLIEHUE (a3 IpU
temneparype 600 rpagycos Llenbcust 1uist 3TOro crjasa.
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5.3amoyiHATE HA TUArpaMMe 00JIacTH.

Jns crinaBa 85% (at.) Tiu 15% (at.) Ni (cM. pUCYHOK)
MIOCTPOUTE KPUBYIO OXJIAXKICHUS

VYka3zaTh Kakue IpeBpaICHHs IPOUCXOIAT B
KPUTHYECKHX TOYKAX 3TOTO CILJIaBa IIPH OXJIaKICHUH.
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Onucanne MWIKAJLI OEHUBAHNA
Ouenxa: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 90
Onucanue xapakmepucmukuy 6bin0JIHeHUs 3Hanus: ECIu CTyJeHT IPaBUIbHO OTBETHII HA BCE
BOIIPOCHI 3aJIJaHUs U I10KA3aJl, YTO BJIAJIEET MaTEPUAIIOM U3yYEHHOTO pa3ena JUCHUILINHbI

Ouenka: 4
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuku 6vinonnenus 3nanus: CTyISHT TPaBUIbHO OTBETUII HA BOTIPOCHI
3aJ]aHusl, HO JOIMYCTHJI TIPU 3TOM HENPUHIIMITHATBHBIC OMTHOKH

Oyenka: 3
Huodicnuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapakmepucmuxu 6binoanenus 3nanust: CTYJISHT PU OTBETHI HA BOMPOCHI 33/ 1aHHsI
JIOMTYCTHJI CYIIECTBEHHBIC M JJaXKe TPYObIe OMIMOKHU, HO 3aTeM UCIIPABHII KX CaM




KM-5. 3ammTa 1abopaTopHoii padoTbl Ne3 «AHAJN3 TEPMOKHMHETHYECKHUX TMATPaMM
pacnajaa nepeoxJiaxJIeHHOro ayCTeHUTA JIeTHPOBAHHBIX cTajeil»

®opmbl peaquzanun: [TuceMennas padora

Tun KOHTPOILHOTO MeponpusiTus: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 5

IIpouenypa mnpoBeaeHUusi KOHTPOJBLHOrO MeponpusaTus: KaxaoMmy cTyneHty 3aaaHue,
coJieprkaliee TEPMOKHMHETUYECKYIO IMarpaMMy pacraja aycreHura. Bpems orera — 20 MUHYT.

Kpatkoe conep:xanue 3aganus:
3aanue BKIIIOYAeT B ce0s MPOBEPKY YMEHUI IPOBOJUTH aHATN3 TEPMOKUHETHYECKIX
JMarpaMm pacriajia ayCTeHUTa AJis CIJIaBOB, IPUMEHSEMBIX B dHepreTuke. CTyIeHTY 3a/1al0TCs
BOIPOCHI, CBSI3aHHBIE 110 ONPEIETICHUIO KOJIMYECTBA CTPYKTYPHBIX COCTABIISIOIIUX U TBEPAOCTH
M0 TEPMOKHMHETHYECKOU TnarpaMmme

KoHTpoJibHbIE BOIPOCHI/3a/1aHUA:

YMers: IIPOBOJUTD aHalu3 1.I1o TepMOKHMHETHYECKON AMarpaMMe ONPEIeIIUTh
TEPMOKMHETUYECKUX  JUarpamm KOJINYECTBO (pa3 U TBEPAOCTb I CKOPOCTEH
pacmana aycTeHuTa OXJIQXICHUS, COOTBETCTBYIOIMX PAa3HbIM BUIaM

TEPMUYECKON 00pabOTKH
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2.I1o TepMOKMHETHYECKOHN IUarpaMmMe OIpeIesInTh
KOJINYECTBO (pa3 u TBEPAOCTH ISt CKOPOCTEH
OXJIaX/ICHUS, COOTBETCTBYIOIINX Pa3HBIM BHIaM
TEPMUYECKOIl 00paboTKI

—
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3.ITo TepMOKMHETHYECKON AUarpaMMe ONpeaeTuTh
KOJIMYECTBO (a3 ¥ TBEPAOCTH AJIsi CKOPOCTEH
OXJIKJEHUS, COOTBETCTBYIOIINX Pa3HbIM BUJAM

TEPMUYECKOI 00pabOTKH
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4.T1o TepMOKMHETHYECKOHN InarpaMMe OIpeIesIuTh
KOJINYECTBO (pa3 u TBEPAOCTH IS CKOPOCTEH
OXJIaX/IEHUS, COOTBETCTBYIOIMX Pa3HbIM BHJIaM
TEPMHUUYECKOI 00pabOTKHI
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5.110 TepMOKHHETHYECKOIl JHarpaMmme OIpeIeIuTh
KOJIMYECTBO (pa3 ¥ TBEPIOCTH JUIsI CKOpOCTEH
OXJIQXK/ICHHUS1, COOTBETCTBYIOLIMX PAa3HBIM BUIaM
TEPMUYECKOI 00pabOTKH

Ouyenka: 4

Oyenka: 3

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu evinonnenus snanus: CTyAeHT OTBETHJI IPaBUIBHO Ha BCE BOMPOCHI
3a/1aHMsl, HO TIPU 3TOM MOT JOMYCTUTh HEJIOUEThI

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax: (5
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyIeHT IPaBUJIbHO OTBETHII Ha BOIPOCHI
3aJlaHusl, HO JOMYCTUJI MPU 3TOM HEMPUHIIUTTHATBHBIE OITHOKH

Huoicnuii nopoe evinonnenus sadanus 6 npoyernmax.: 60
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Onucanmne MKAJIbI OLEHNBAHUS:
Ouyenka: 5

20




Onucanue xapakxmepucmuxu evinoanenus snanusa: CTyIeHT IPU OTBETE Ha BONPOC 3a/1aHUs
JOTTYCTHJI CYLIECTBEHHBIE OIINOKU

KM-6. Tect Ne 2 «CTajiv EPJIUTHOTO KJIACCA»

®opmbl peanuzanuu: [lucemennas padora

Tun KOHTPOJBLHOr0 MeponpusaTusi: TecTupoBaHue

Bec xkonTposbHOro Mmeponpusitusi B BPC: 7

IIpouenypa nposeaeHusi KOHTPOJIBLHOI0 MeponpusiTusi: CTyIeHT nosy4daer 1 BapuaHT 3a1aHus,
cocrosmumii u3 10 Bonpocos. Bpems npoBenenus recra - 20 MUHYT

KpaTkoe conep:kanue 3a1aHus:

Tect opreHTHPOBAH Ha MPOBEPKY 3HAHUN, OTHOCSIIUXCS K IIOHATHIO CTPYKTYPHOTO Kjlacca
JIETUPOBAHHBIX CTaJIEH, HA3HAUEHHIO, IPUHIIUIIOB JIETUPOBAHUS, CTPOECHHIO, CBOMCTB
JIETUPOBAHHBIX CTAJIEN MEPIUTHOrO KJIacca, IPUMEHSEMBIX B SJHEPIeTUKE. TeCT COAepKUT
BOIIPOCHI TUIIA OJIMH U3 MHOTHX, MHOTHE U3 MHOTHX, Ha yHopsiiounBanue. B Bonpocax tuna
MHOTHE-U3-MHOTUX IIPABUJIBHBIM CUUTAETCSI OTBET TOJIBKO, €CJIM CTYJEHT yKa3all Bce

IMIpaBUJIbHBIC BAPHAHTBI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: IMOHATUE CTPYKTYPHOTO
KJIacca JIETUPOBAHHBIX  CTaJeH,
Ha3Ha4YCHHUE, MIPUHLUIIBI
JIETUPOBAHUS CTAJIEW MEPIUTHOIO
KJ1acca,IPUMEHSAEMbIX B
SHEPIeTHUKE, CTpOEHHUE, 170:¢
CBOMCTBA

1.HauOonee cunbHOE yBesIMYeHHE pa3Mepa 3epHa (eciu
KOHIICHTpALUs JIETUPYIOIIEro 1emMeHTa He 6onee 4%)
JOCTUTaeTCs 3a CUeT JISTHPOBAHUS

a) MapraHieM U KpeMHHEM;

0) HUKeIeM

B) MOJIMO/IEHOM

') XpOMOM

OtBeTt - a

2.Haubonee cunbHOE CHUXEHHE KPUTUIECKOH
TEMIEPaTypbl XPYNKOCTH QeppuTa (€ciiv KOHUEHTpalus
JIETUPYIOLLETo 3IeMeHTa He 6osee 4%) nocturaercs 3a
CUET JIETUPOBAHHUSI

a) KpeMHHUEM

0) BaHaKIeM

B) HUKEJIEM

') XpOMOM

Ortser - B

3.PacnionoxwuTe JIerupyromye IeMeHTHI B TOPSIKE
BO3pacTaHMs X Kapoug000pasyrouiei cnocoOHOCTH B
JIETUPOBAHHBIX CTAJISX MEPIUTHOTO Kilacca

a) Xpom

0) BaHaIMIA

B) MapraHerj

') TUTaH

OtBer - B-a-0-T

4.B nernpoBaHHBIX CTAJIAX NEPIUTHOTO KJ1acca ... He
00pa3yrT KapOuI0B

a) BoJib(ppam

0) ko0aIbT

B) HUKENb

') BaHAUI

OtBer - 0, B
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5.CTpyKTypa cTajei nepauTHOro Kiacca mocie 3aKaaku
COCTOUT H3...

a) ¢peppuTa U EpIUTA

0) mepauTa ¥ IEMEHTUTA

B) MapTeHCHUTA

r) OeliHuTa

Otser - B

6.Br10epuTe MpaBUIILHBIC YTBEPKIACHHUS:

a) BBeJICHHE MOJMO/IeHa B CTalld EPIUTHOTO Kilacca
CIOCOOCTBYET YBEJIIMYECHUIO KOPPOZMOHHON CTOMKOCTH
0) BBeJieHHE MOJIHO/IeHa B CTaJIHM MEPIUTHOTO Kiacca
CIOCOOCTBYET YMEHBIIICHHIO CKIIOHHOCTH CTAIIU K
OTITYCKHOM XPYIKOCTH

B) BBEJICHUE MOJIMO/IEHA B CTAJIM MIEPIUTHOIO Kjlacca
3ameisietr qud @ y3noHHbIE MPOIECCH B
KPUCTAJUIMYECKOM peIeTKe

T') BBeJIeHHE MOJNO/IeHa CIIOCOOCTBYET CaMOMy
CWJIBHOMY JUCTICPCUOHHOMY YIIPOYHCHHUIO

OtBer - 0, B

7.006pa3oBaHue OUCIEPCHBIX KapOUI0B B CTAJISAX
MEPIUTHOTO KJIACCA MTPOUCXOJIHUT. ..

a) BO BpeMsl OT)KHTa

0) BO BpeMsl 3aKajIKu

B) BO BpeMs BBICOKOTEMIIEPATYPHOTO OTITyCKa MOce
3aKaJIKU

T') BO BpeMsI HU3KOTEMIIEPaTYPHOTO OTITyCKa MOCTe
3aKaJIKU

1) IpY IPOTUBOGIOKEHHOH 00paboTKe

Otser - B

8.B cTansx mepauTHOro Kiacca yBeITUYECHUIO MPOYHOCTH
TJIACTUYHOCTHU CIIOCOOCTBYET BBEICHHUE. .. 10 2%

a) HUKeIs

0) TuTa"a

B) Maprasiia

') MOJIUOICH

OtBer - a

9.MakcumanbHas paboyast TemrnepaTypa KOHCTPYKIUHN U
W31 U3 cTajel MepIuTHOTO Kilacca He JOJKHA
MIPEBBIIATH

a) 500 rpamycos C

6) 600 rpamycos C

B) 750 rpaxycoB C

r) 850 rpamycos C

Otger - 6

10.Haubonee nucniepcHas (aza B CTasIX MEPIUTHOTO
KJlacca o0pa3yeTcs Ipu BBEJICHUU B HUX...

a) TUTaHa

0) MouOIeHa

B) BaHAAMs

I') Xpoma

OTtBeT - B

22




Onucanue MKAJbI OIICHUBAHUSA:

Ouenxa: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapaxmepucmuxu evinonenus snanus: CTyICHT a1 IPaBHIbHBIC OTBETHI B KOJIMYECTBE
e menee 90% ot oO1ero uucia

Ouenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonneHus 3uanus: CTYICHT J1ajl MPaBHIbHBIC OTBETHI B KOJHUECTBE
He meHee 75%, Ho He 6omee 90% ot o01Iero uncia

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinonenus snanus: CTyISHT a1 IPaBHIbHBIC OTBETHI B KOJIMYECTBE
e menee 60%, Ho He 6osee 75% ot 001Iero Yncia

KM-7. 3amura nadoparopHoii padorsl Ne4 «CTpyKTYypa, CBOiCTBA M TEPMUYeCKast
00padoTKa KOHCTPYKIMOHHBIX JIErHPOBAHHBIX CTaJIel MEePJIUTHOr0 KJIacca

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHOro Meponpustusi B BPC: 9

IIpouenypa npoBeaeHHss KOHTPOJIBLHOIO MeponpuaTHA: KaxIplil CTyIEeHT IOJy4yaeT 3aJaHHue,
COCTOSIIIEE U3 IBYX BOIIPOCOB.

Kpatkoe cogep:kanue 3a1aHus:
3amanne BKIIIOYAET B ce0s MPOBEPKY YMEHUH aHAIM3UPOBATH B3aUMOCBS3H CTPYKTYp CTallei
HEepIIMTHOTO KJlacca, HapaMeTpoB U BHJa TEPMOOOPAOOTKH U CBOMCTB, a TAK)KE IIPHYHHBI
W3MEHEHUs CTPYKTYpHI U CBOICTB B 3aBUCUMOCTHU OT TEPMOOOPAOOTKH.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMers: aHAIM3UPOBATh 1.IlpuBect ananu3 cTpykTyp B cTanu 12X2M®A B
B3aMMOCBSA3M  CTPYKTYp CTajed 3aBHCHMOCTH TEMIIEpaTypbl HarpeBa.

HEPIUTHOrO Kjacca, NapaMeTpoB U 2.IlpuBecTy aHanu3 BIUSHUS TEMIIEpATypbl HarpeBa C
BUJAa TEPMOOOPAOOTKU M CBOICTB, MOCJIEAYIOIUM OXJIaKJIEHUEM B BOJE HAa TBEPAOCTh

a TakXe MPUYUHBl HW3MEHEHUs cramu 12X2M®A.

CTPYKTYpBbI " CBOIICTB B 3.IlpuBecTr aHanM3 BIUSHUSA CKOPOCTH OXJIAXKICHUS Ha
3aBUCHUMOCTH OT T€pMOOOpabOTKH, TBEpAOCTH cTainu 12X2MOA

BBISBJISITH ~ KPUTHYECKHE  TOYKHU 4.1IpoaHanu3upyiTe BIUSHHUE TPEIBAPUTEIIBHON
IIPEBPAILCHHI B 3THX CTaJIAX TEPMHUUYECKOI 00pabOTKH KpyIMHOrabapUTHBIX U3AETUI

n3 cranu 12X2HM®A Ha CTpyKTypy U CBOMCTBA.
5.IIpoananu3upyite BIUSHUE OCHOBHOM
TEPMOOOPAOOTKH KPYITHOTA0APUTHBIX U3ACTHH U3 CTaIH
12X2HM®A Ha cTpyKTypy U CBOMCTBA.

6.060CHOBaTh HEBO3MOKHOCTh TPOBEICHUS
MPOTUBO(IOKEHHON 00pabOTKH KPYITHOTrabapUTHBIX
n3nenni u3 cranu 12X2HM®A. Bo BpeMsl 3aKaJIKy.

Onucanue MKAaJbI OlICHUBAHUA:

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu blnoiHeHus 3Hanus: ECIu CTYASHT MPaBUIBHO OTBETUI Ha BCE
BOTIPOCHI 33JITaHUS M ITOKA3aJl, 9TO BJIAJICCT MAaTEPHAIIOM M3YUCHHOTO pa3jiesia JUCIUTIIHHBI
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Oyenxa: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku evinonenus 3uanua: CTyIeHT IPaBUIBHO OTBETHUII Ha BOTIPOCHI
3aJJaHusl, HO JOIYCTHII TIPY 3TOM HETPUHIIMITAAIBHBIC OITHOKH

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTyJeHT IPU OTBETHI HAa BOIPOCHI 3a/1aHUS
JIOITYCTUII CYIIECTBEHHBIC U JTaKe TPYOBIe OMIMOKHY, HO 3aTEM UCIIPABUII UX CaM

KM-8. 3ammTa pacueTHOro 3ajaHus

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoABLHOrO0 Meponpusitusi: Pacuerno-rpaguueckas padora

Bec xonTposabHoro meponpusitust B bPC: 15

IIpoueaypa npoBefieHHs1 KOHTPOJIBHOIO MepONPHUATHSA: 3aJaHKHe BKIOYAET B ce0s MPOBEPKY
YMEHUH OmpeAessTh 00bEMHYI0 A0 ()a3bl U pa3Mep 3epHa, a TAK)Ke aHATHM3UPOBATh MEXaHU3MBI
YIPOYHEHHUsI CTaJed MEpIUTHOro kiuacca. Kaxzablil CTYJEHT IONIy4aeT 3alaHue, CoieprKallee
¢dororpadrio MUKPOCTPYKTYpBl CTalM, IO KOTOPOH C IOMOIIBIO METOJOB KOJWYECTBEHHOMN
MeTaulorpaduu OH J0JDKEH ONpPEeNeNuTb 00beMHYIO N0Jt0 (ha3bl b0 pa3mep 3epHa. B 3amanum
TaK)Ke JAITCS BONPOCHI MO aHAJIM3y MEXAaHW3MOB YIPOYHEHHS HAa OCHOBE JaHHBIX PAacyeTHOIrO
3aJaHusl.

Kpatkoe cogepxxanue 3agaHusi:
Paccuntarh M0 XUMHYECKOMY COCTaBY U CTPYKTYPHBIM IapamMeTpam, OInpeIesieMbIM
METOJJaMH KOJINYECTBEHHON MeTajiorpaduu, npeaen TeKy4ecTu cTajlel ¢ peppuTo-nepiInTHON
CTPYKTYpoil. OnpenenuTs BIUSHUE YIIPOYHEHUSI HA U3BMEHEHUE TEMIIEPATYPbl XPYIKO-BSI3KOTO
nepexoxa. [IpoBecT OleHKY COOTHOIICHUS pa3IMYHBIX (PAKTOPOB YIPOUHEHHS U
BO3MOYKHOCTH YBEJIMUEHUS Mpesiea TEKyUeCTH 3a cueT TepMudyeckoi o0paboTku. JlaTh
PEKOMEHIalUK 110 BEIOOPY BHJIa TEPMUYECKON 00paOOTKH JJIs TTOTYyUEHUS ONTUMATIBHBIX
cBOMCTB. ONpenenuTs U3MEHEHMSI NIPEEIIa TEKYUECTH U TEMIIEPATYPBI XPYIIKO-BA3KOTO
nepexojia Ha yyactke kpynHoro 3epHa 3TB cBapHoro coenunerusi. O1ieHUTh BO3MOXKHOCTh
IPUMEHEHHs TepMUUECKO 00pabOTKH CBapHOTO COCTUHEHHUS AJIsl YBEIUUYEHU Ipesiena
TEKY4ECTH U CHIKEHUS TEMIIepaTyphl XPYIKO-BSA3KOT0 Mepexoa.

KoHTpoJibHBbIC BONIPOCHI/3aJaHHA:

YMeTh: onpenensitb 00bEMHYIO 1./1ns1 3a1aHHOM CTPYKTYpBI, PEACTABICHHON Ha

om0 ¢aspl U pa3Mep 3epHa H ¢dororpaduu oLleHUTh OOBEMHYIO JI0JII0 NIEPIUTA
AQHaJIM3UPOBAThH MEXaHU3MBbI METOJOM JIMHEWHOIO aHAJIN3a U PACCUUTATH MEPIUTHYIO
YIPOYHEHUs] CTajedl NEPIUTHOIO COCTaBJISAOLLYIO yIpouHeHUs. OOBSCHUTE NPUUNHY
KJ1acca YBEIIMYEHUS 3HAYECHHUs] IPOYHOCTH TBEPAOTO pacTBOpA,

IIOJIyYEHHOTI'0 B JAHHOM PacYeTHOM 3aJaHUHU.
[Ipoanann3upoBaTh NPUYUHBI Pa3HOCTH
KOX(PHUIUEHTOB YIIPOYHEHHUS TBEPAOT0 pacTBOpa IJist
3JIEMEHTOB BHEJPEHMS U DJIEMEHTOB 3aMEICHMUS.
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Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 90

Onucanue XapakmepucmuKku 6blNOJIHEHUSl 3HARUA. Ecmu CTYACHT IIPaBUJIbHO OTBCTUJI Ha BCC

BOIIPOCHI 3alaHUA U ITOKA3aJl, YTO BJIAACCT MAaTCPUATIOM U3YUCHHOTO pa3aciia JUCHUIIIINHBI

Ouyenka: 4
Huorcnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15

Onucanue XapakmepucmuKku 6blNOJIHEHUSl 3HARUA. CTYIIGHT IMPpaBHUJILHO OTBETUJI HA BOIIPOCHI

3aIaHuA, HO JOITYCTUII IIPHU 5TOM HCIIPHUHIHUITNAJIBHBIC OIINOKHU

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyernmax. 60

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. CT}’ILCHT IIpU OTBCTHI HA BOIIPOCHI 3a/laHUA

AOIMYCTUII CYHICCTBCHHBIC U aXKC FPY6LIe OI_I_II/I6KI/I, HO 3aTEM HCIIpaBUJI UX CaM

KM-9. Tect Ne 3 «BbICOKOXPOMHCTBIE 1 XPOMOHHKeEJICBbIE JIeTHPOBAHHBIC CTATN»

®opmbl peanudanuu: [luceMenHas padora
Tun KOHTPOILHOrO MeponpusaTHs: TecTupoBaHue
Bec koHTpoabHOr0o Meponpustusi B BPC: 8

IIpouenypa mnpoBeaeHHs] KOHTPOJbHOro MeponpusaTHsa: CTyAeHT MOJy4daeT BapHaHT TecTa,

cocrosmmii n3 10 Bonpocos. Bpems nposenenus recra - 20 MUHYT

KpaTKOC CoA€CpKaHMuE 3alaHUA:
Tect OpPHUCHTHUPOBAH HA MIPOBECPKY 3HaHHI>i, OTHOCAIIUXCA K HA3BHAYCHUIO, IIPUHIUIIaM

JICTUpOBaHUs, CTPOCHUIO, CBOMCTBaM JICTUPOBAHHBIX CTajeH U CIIaBOB AyYCTCHUTHOI'O KJ1acca,

JICTUPOBAHHLIM CTAJISIM (l)eppI/ITHOFO, (I)eppI/ITO'MapTeHCI/ITHOFO U MAapTCHCUTHOI'O KJIACCOB,
MMPUMCHACMBIX B OHCPTCTUKCE. Tect COACPIKUT BOITPOCHI THUIIA OJJUH U3 MHOTHUX U MHOTHEC U3

MHorux. B BOIIPOCAX TUIIa MHOTUC-U3-MHOTHX NPABUJIBHBIM CHUTACTCA OTBCT TOJIBKO, €CIIN

CTYACHT yKa3aJl BCC IPaBUJIbHBIC BAPpWAHTEI.

KoHTpoJibHbIC BONIPOCHI/3aJaHUA:

3HaTh: Ha3HAUCHHWE, MPHHIUIIBI 1.TImoTHBIE OKCHTHBIE TUICHKH, 00ECTIeUNBAIOIINE
JIETUPOBAHMUS  BBICOKOXPOMUCTBIX KOPPO3HOHHYIO CTOMKOCTB, 00pa3yioT CleayIolue
crainet  ¢depputHoro, (deppuTo- JIETUPYIOIINE AIIEMEHTHI:

MapTEeHCUTHOTO, ~ MapTEeHCUTHOTO a) KeJne3o

KJIaCCOB M XPOMOHHKEIEBBIX 0) aroMUHUIN

CTajleil  ayCTEeHHTHOro  KJacca, B) KPEMHHUI

NPUMEHSEMBIX B DHEPreTHKE, X T') XpoM

CTPOEHHUE U CBOMCTBA 1) MOJIMOIeH
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OtBer -0, B, T

2.IlpuuuHoit 0OpazoBaHus XpynKocTH 475 rpaaycoB
SIBJISIETCS:

a) o0pa3oBaHuE YMOPSIOYEHHOTO TBEPAOTrO pacTBOpa
0) BBICOKOE COJIepKaHUE XpoMa

B) HU3KOE COJIEp KaHHE YIriiepoaa

Otser - a

3.IlpnunHO BO3SHUKHOBEHHE MEXKPUCTAIUIUTHON
KOPPO3UHU B BEICOKOXPOMHUCTBIX CTANSIX (DepPUTHOTO
KJ1acca sIBJISIETCA. . .

a) BeIcOKas TG y3uOHHAs MTOABUKHOCTH aTOMOB
yriaepoja u azorta npu remneparype 600 rpanycos C u
nocnenyroiiee oopazoBanue kapommaos xpoma Cr23C6 no
IpaHuLaM 3epeH

0) HU3Kas paCTBOPUMOCTD YIJIepoa U a30Ta Mpu
temriepatype menee 200 rpaxycos C u mocienyroiee
oOpa3zoBanue kapouaoB xpoma Cr23C6 no rpanuiam
3epeH

B) BBICOKAs AU Py3MOHHAS OBUKHOCTH ATOMOB
yraepoja u azorta npu remneparype 600 rpanycos C u
nocreayromee oopasopanue kapoumaoB xpoma Cr7C3 mo
rpaHulaM 3epeH

I') HU3Kasi paCTBOPUMOCTb YIJIepoja U a30Ta pu
temriepatype MeHe 200 rpagycos C u nocienyrouiee
obpa3zoBanue kapoumaoB xpoma Cr7C3 no rpaHunam
3epeH

OtBert - 6

4.B cynepdeppurax NpucCyTCTBYIOT Cleaytouue (hasbl:
a) V(C,N)

6) Ti (C,N)

B) Mo,C

r) Fe,Mo

OtBeT O, T

5.I1pu BeICOKHX TeMIlepaTypax B CTaJSX ayCTEHUTHOI'O
KJ1acca HaOJIr0/1aeTcsl MeHee HHTEHCUBHBIN POCT 3epHa,
4YeM B CcTasX (peppUTHOTrO Kiacca, 3TO OOBICHSETCS. ..
(BeIOEpUTE 2 OTBETA)

a) MEHBIINM YMCIIOBbIM 3HAaUeHHEM Oa3uca
kpuctannnueckoi pemwerkn OLK o cpaBrenuto ¢ I'TIK
0) MEHBIINM YUCJIOBBIM 3HaU€HUEM KO3 PUIEHTA
koMmnakTHocTH pemerkn OLIK no cpaBuennto ¢ I'TIK

B) MEHbIIIEE YHCIIOBOE 3HAYCHHE paJnyca MOpbl PEIIETKU
OLK no cpaBuenuto ¢ I'IIK

r) oTiimareM mapametpoB pemerok 'K u OIIK

OtBeT - 2, 0

6.0OCHOBHBIMU METOJIaMU OOPHOBI C MEKKPUCTAIUTUTHON
KOppO3Uel B XpPOMOHUKEJIEBBIX CTAISAX AyCTEHUTHOTO
KJ1acca SIBJISIOTCS ...

a) BBEJICHHE B CTaJIb MOJIMOIeHa

0) BBeJIeHUE B CTaJb XpOMa

B) BBEJICHHE B CTabh TUTAHA

T') BBEJICHUE B CTaJlb HUOOUS
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1) YMCHBIIICHUE COJICPIKAHUS yriiepoJia
OtBer - B, T, I

7.HCJ'IBI-O BBCACHH LICPHUA B KAUECTBC PCAKO3EMEIIBHOI'O
MCTaJlIa B XPOMOHHUKECIICBBIC CTAJIM aYCTCHUTHOI'O KJIacCa

SIBJISICTCA. . .

a) MOJIy4E€HHE MEJIKOTO 3epHa

0) yMEHbIIIEHUE XUMUYECKOH HEOTHOPOAHOCTH MPU
KpUCTAJIIIN3aLuU

B) HIOBBIIIEHHE KOPPO3UOHHON CTOMKOCTH

I') yCTpaHEHHE MOJI3yYECTH

OtBer - a

8.MaxkcuManbHas TeMIiepaTypa dKCITyaTaluu
XPOMOHHUKEJIEBBIX CTaJIel ayCTEHUTHOTO KJlacca C
KapOUIHBIM YIIPOUYHEHHEM MOXKET JOCTHUTaTh. ..

a) 500 rpamycos C

6) 750 rpanycos C

B) 850 rpaxycos C

r) 1000 rpaxycos C

OtBert - 6

9.Br1OepuTe npaBUIbHBIE YTBEPKACHHUS:

a) BBEJICHHE MOJIHO/ICHa B XPOMOHHKEIICBBIE CTAH
ayCTEHUTHOTO KJIacca ¢ KapOUJAHBIM YIPOUYHEHHEM
KJIacca CIOCOOCTBYET YBEIMUYCHHUIO KOPPO3SHOHHOM
CTOMKOCTH

0) BBeileHNE MOJIMO/IEHA B XPOMOHUKEIIEBBIE CTATN
ayCTEHUTHOTO KJIacca CIOCOOCTBYET YBEIHUCHUIO
AKapOIPOYHOCTH

B) BBEJIEHUE MOJINO/I€HA B XPOMOHUKEJIEBbIE CTATIN
ayCTEHUTHOTO KJlacca 3aMeasisieT 1MpPy3noHHbIE
IIPOLIECCH] B KPUCTAJNINYECKON PEIIETKE

I') BBEJIEHUE MOJIMO/IeHa B XPOMOHUKEJIEBbIE CTaJIN
ayCTEeHUTHOTO KJlacca ¢ KapOUIHBIM YIPOUYHEHUEM
KJ1acca crioco0cTByeT obpazoBanuto (a3 JlaBeca
OtBeT - 0, B

10.0cHOBHBIMU (paKTOpaMU BO3ZHUKHOBEHUS
KOPPO3HOHHOI'O PaCTPECKUBAHMSI B XPOMOHHMKENEBBIX
CTaJIIX ayCTEHUTHOT'O KJlacca ABISAIOTCA. .. (MX
HECKOJIBKO)

a) BBICOKAs MJIOTHOCTH AUCIIOKAINI B MeCTE KOPPO3UU
0) ckoIJIeHHEe BPEIHBIX IPUMECeH Mo rpaHHUIaM 3epeH
B) BO3JICUCTBHUE CPEIIbI

r) BeieneHue kapouaos Cr23C6 mo rpaHuiiaM 3epeH
1) BeieneHue kapouaos Cr7C3 mo rpanumam 3epeH
OTBET - a, B

Onucanue MKaJbl OLICHUBAHUA:

Oyenka: 5

Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyIeHT Aall IPaBUIbLHBIE OTBETHI B KOJTHMUECTBE
He meree 90% ot o01iero uncia

Oyenka: 4
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Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakmepucmuxu evinonnenus 3uanus: CTYICHT Aajl MPaBIIbHBIC OTBETHI B KOJHUECTBE
He meHee 75%, Ho He 6omee 90% ot o01iero uncia

Ouenxa: 3
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapaxmepucmuxu evinonnenus snanus: CTyICHT a1 IPaBHIbHBIC OTBETHI B KOJIMYECTBE
e menee 60%, Ho He 6osee 75% ot 001Iero Yncia

KM-10. 3amura s1adoparopHoii pa6orsl NeS «CTpyKkTypa, CBOMCTBA, TEpMHYECKas
00padoTKa BLICOKOXPOMHUCTHIX H XPOMOHHUKeJIEBBIX JIeTHPOBAHHBIX CTaJIell, a TaKKe
CTapeoLIUX CIIAaBOB)»

®opmbl peanu3anuu: YcrHas popma

Tun KOHTPOILHOT0 MeponpusiTus: Jlaboparopnas padora

Bec kouTposabHoro meponpusitusi B bPC: 16

IIpouenypa npoBegeHHs] KOHTPOJIbHOr0 Meponpusitus: KaXaplii CTYJEHT MOJIydaeT 3aJaHue,
COCTOSIIIIEE U3 IBYX BOIPOCOB.

Kparkoe cogep:xkanue 3aiaHus:
3agaHue BKIIOYAET B ce0sl MPOBEPKY YMEHUH OLICHUBATH CTPYKTYPY U (a30BbIi COCTAB 110
MapKe JISTHPOBAHHOM CTalln (ayCTEeHUTHOTO, (PEpPUTHOTO, MAPTEHCUTHOTO, (DEPPUTHO-
MapTEHCUTHOTO KJIACCOB), a TAK)KE 0OOCHOBBIBATH HA3HAYEHUE TEPMOOOPAOOTKH /TS 3TUX
CTaJIeH U CTaperoIuX CIUIaBOB, aHAIM3UPOBATH BIMSHUE TEPMOOOPAOOTKH HAa CBOMCTBA ITUX
MaTepHaoB.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

1.. laiiTe ananu3z cTpykTyp u ¢a3, o0pa3yromuxcs B
cramu 12X18H10T mocne 3akaiku u cTapeHwus..

VMeTh: OIICHUBATh CTPYKTYpY H
¢da3zoBbIf  cocTaB MO  Mapke

JIETUPOBAHHOMN cTayu 2.060cHylTe BEIOOP OCHOBHON TEpMOOOPaOOTKH CTalN
(aycTeHMTHOTO, (dbeppuTHOTrO, 12X18HI10T.

MapTEHCUTHOTO, beppuTHO- 3. JlaiiTe aHanu3 CTpyKTyp U ¢a3, oopasyomuxcs B
MapTEHCUTHOTO KJIACCOB), a TaKkKe cranmu 37X19HIMBBT nociie 3akanku u crapeHusl.
000CHOBBIBATh Ha3HaueHHe 4.Ha pucyHnke npecTaBieHNs AUarpaMmma COCTOSIHUS,
TEPMOOOPAOOTKH IS ITUX CTaJeH MOJTyYeHHAs TIPY B3aMOJICHCTBUH JIBYX KOMIIOHEHTOB

U CTaperoIux CILJIaBOB, AJIFOMUHUA U Jlerupyomero anemenTa B. Ochb cieBa
aHAIN3UPOBATh BIIMSTHUE cooTtBeTcTBYET 100% KOHIIEHTpAIMK ATFOMUHUS, a

TepMOOOpabOTKH HA CBOMCTBA ATHX
MaTepHasoB

cnpasa — 100% koHLEeHTpaluu KOMIIOHEHTa B.

Kakyro ynpouHstoniyro TepMuuecKyo o0paboTKy MOKHO
MIPOBECTH ISl YKAa3aHHBIX Ha PUCYHKE CIUIaBoB 1-37
Kakyro temmnieparypy cienyer BbIOpaTh B KaXJ10M
cnydae? O6ocnyiite Bamr otBer (L — sxunkast daza).

E
AI“\ L
L+g L+
\ hi
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1/1‘[ EOHSB T(c+p) i B+aBT(a+p)
o+ BN a
P \ 2 \ 3 Q
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5.000cHYyiiTE BIUSHUE MPOIECCOB IPOUCXOISIINE B
crutase J[16 Ha Ha4aJIbHOM 3Talle CTapeHUs] Ha
MEeXaHHYECKHEe CBOICTBA.

6.000cHYy#iTe BIUSHUE POIECCOB MTPOUCXOIAIIIE B
crase /{16 mpu MCKyCCTBEHHOM CTapeHUU Ha
MEXaHUYECKHUE CBOMCTBA.

7.1ns kakoro marepuaina 3p¢GeKT ynpouHeHuUs OT

SIBJIEHUS U TaliTe 00OOCHOBAHHBII OTBET.

3aKajku OyneT OoJbIe: s CTAIX NepIUTHOTO Kiacca
win aypanmtomunus. [Ipoananusupyiite NpuYHHbBI 3TOTO

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuku 6blnoIHeHUs 3Hanus: ECIM CTyeHT PaBUIBHO OTBETHII HA BCE
BOIIPOCHI 33JIaHMsI U TIOKa3aJl, YTO BJIAJCET MAaTEPUAJIOM U3yYCHHOTO pa3/ielia TUCIUILTHHBI

Ouyenka: 4
Huoicnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapakmepucmuku ¢vinoneHus 3uanua: CTyIeHT IPaBUIBHO OTBETHII Ha BOTIPOCHI
3aJJaHusl, HO JOIYCTHJI IIPU 3TOM HENPUHIIMITHAIBHBIC OITHOKH

Oyenka: 3
Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax. 60

Onucanue xapakmepucmuKku 6blNOJIHEHUA SHARUA. CT}’ILCHT IIpU OTBCTHI HA BOIIPOCHI 3a/laHUA

AOIMYCTUII CYHICCTBCHHBIC U aXKC FPY6LIG OI_I_II/I6KI/I, HO 3aTEM HCIIpaBUJI UX CaM

KM-11. Tect Ne 4 «HukeJab M1 THTAH U MX CILIABLD»

®opmbl peanuzanuu: [luceMenHas padora
Tun KOHTPOILHOrO MeponpuaTHs: TecTupoBaHue
Bec koHTpoabHOro Meponpustusi B BPC: 8

IIpouenypa nmpoBeneHusi KOHTPOJIbHOr0 Meponpusitusi: CTyfeHT noiay4yaeT |1 BapuaHT 3aJaHus,

cocrosmmi n3 10 Bonpocos. Bpems nposenenus tecra - 20 MUHYT.

KpaTlcoe CoA€CpKaHMuE 3alaHUA:
Tect OpPHUCHTHUPOBAH HaA MPOBECPKY 3HaHPII>i, OTHOCAIIUXCA K MUKPOCTPYKTYpaM, CBOMCTBAM U
OCHOBHBIM IIPUHIHUITIAM JICTUPOBAHUSA HUKCJIICBLIX U TUTAHOBLIX CILIABOB, IPUMCHACMBIX IJIA
IMMPOU3BOACTBA SHECPIETUICCKOI'O O60py,£[0BaHI/I}I. Tect COACPKUT BOIIPOCHI THUIIA OAWH U3
MHOTI'UX, MHOTHUEC U3 MHOTHX. B BOIIPpOCax TUIla MHOTHUEC-U3-MHOTHUX MMPaBUJIbHBIM CHUTACTCA
OTBCT TOJIBKO, €CJIX CTYACHT YKa3aJl BCC IMIPaBUJIbHBIC BAPHUAHTEI.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: MHUKPOCTPYKTYpY, CBOICTBa 1.II10THOCTH TUTaHA COCTABIISAET. .. I/CM3
u OCHOBHBIE NIPUHIIUIIBI a) 2,7

JIETUPOBAHUS HUKEJIEBBIX 51 0) 5,1

TUTAHOBBIX CIIJIaBOB, B) 8,9

INPUMEHSEMBIX JUIsl NIPOU3BOJICTBA r) 9,8

HHEPreTHYECcKOro 00opya0BaHus OtBer - 6

2.HUMOHUKH OTHOCATCS K. ..

a) TOMOT'€HHBIM CILJIaBaM C YIPOUYHSIOIINMHU (pa3zamMu
0) TOMOT'€HHBIM CIJIaBaM 0e3 yIpOoYHsIomux a3

B) MHOTO(a3HBIM CILJIaBaM
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Otser - B

3.Paboune TemriepaTypbl HUKEIEBbIX CIIABOB
COCTaBJISIIOT. ...

a) 1o 500 rpagycos C

6) ot 500 o 700 rpamgycoB C

B) oT 700 o 1100 rpanxycos C

r) 6osiee 1100 rpagycos C

Otser - B

4.B BBICOKOJIETUPOBAHHOM MaTpHIle TBEPAOIO pPacTBOpa
HUKEJIEBBIX CIVIABOB MOTYT HAXOJAUTHCS CIEIYIOIINE
JIETUPYIOIINE JIEMEHTHI. . .

a) TUTaH

0) xpoM

B) KOOQJIBT

T') ATFOMUHUT

1) BOIb(hpam

OtBeT - 0, B, II

5.7KapornpoyHble HUKENEBBIE CIIJIaBbl TOABEPratOT
CIIEYIOIIEH YIPOUYHSIONMIEH TePMUICCKOM 0OpaOOTKH. ..
a) 3aKaJjika

0) 3akaJjika + cTapeHue

B) 3aKallka + OTITYCK

I') CTapeHue

1) OTITYCK

OtBert - 6

6./l obecrieyeHust CONPOTUBIICHHS TTOI3YYECTH B
HUKEJIEBBIC CIUIaBbI BBOAHUTCHA. . .

a) 6op

0) cBUHEI]

B) HUOOU

T) aTFOMUHUHT

1) BOJIb(hpam

Otser - a

7.Temneparypa IIaBleHUs TUTAHA COCTABIISET. ..
a) 658 rpamycos C

6) 1100 rpagycos C

B) 1455 rpanycos C

r) 1680 rpagycos C

OtBer - T

8. Tutan B paBHOBECHOM COCTOSIHUM MMEET CJIeIyIoIue
THUIBI KPUCTAIUTHYECKUX PEIIETOK. ..

a) OLIK

0) 'K

B) ['TIY

r) OLT

OtBer - a, B

9.K nmerupyromuMm 3j1eMeHTaM — O0eTa-cTadMIn3aTopaM,
MIPUMEHSIEMBIX B TUTAHOBBIX CILJIaBaX, OTHOCUTCH. ..
(BBIOEpUTE OJIUH OTBET)

a) AIIOMUHUN

0) LUPKOHMIA

B) rapHwmii
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') MOJTHOICH

1) XpoM

€) KUCIIOpOJI

OtBeT - T

10.B anwsa-crimaBax Ha OCHOBE TUTaHA MPUMEHSIETCS
CIIeyIOINast YIIPOYHSIOIIAs TepMuuecKas 00paboTka
a) PEKPUCTAJUIM3AI[MOHHBIN OT)KUT B COYETAHUHU C
00paboTKOI TaBIeHHEM

0) 3akaika

B) 3aKajKa + crapeHue

I') 3aKajika + OTIyCK

OtaerT - a

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapaxmepucmuxu evinoinenus snanus: CTyICHT AaJl IPABHILHBIC OTBETHI B KOJIMUYECTBE
He meree 90% ot 001ero yucia

Ouyenka: 4
Huoichuii nopoe evinonnenus 3a0anus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinonenus snanus: CTyICHT AaJl IPABHILHBIC OTBETHI B KOJIMUYECTBE
He MeHee 75%, Ho He 6onee 90% ot o01Iero yncia

Oyenka: 3
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinonenus snanus: CTyICHT AaJl IPABHILHBIC OTBETHI B KOJIMYECTBE
He meHee 60%, HO He O6osee 75% ot 001Iero Yncia

3 cemecTp

KM-1. 3amura nadoparopHoii padotbl Ne 6 «Makpo- u MukpoaedeKTbl MeTaliIa
CBAPHBIX COCIUHEHUIN»

®opmbl peanu3anuu: YcrHas Gpopma

Tun koHTpoaABLHOr0 Meponpusitus: Jlabopatopnas padora

Bec konTpoabHoro meponpusitusi B BPC: 10

IIpouenypa npoBeaeHHss KOHTPOJBLHOIO MeponpuaTHA: KaXIblil CTyIEeHT NOJydyaeT 3aJaHue,
COCTOSIIIIEE U3 BYX BOIIPOCOB.

Kparkoe conepxxanue 3agaHus:
3aaHue BKIIIOYAeT B ce0sl MPOBEPKY YMEHHUH KilacCu(UIMPOBaTh AePEKThl CBAPHBIX

COCHHHCHHﬁ, NPUMCHACMBIX B SOHCPI'CTUKE U AHAJIM3UPOBATH NPUYIHUHBI X BOSHUKHOBCHHUA

KoHTpoJibHbIE BONIPOCHI/3aJaHUSA:

YMers: KJ1accu(uIpoBaTh 1.Ykaxute TuN NedeKTa CBAPHOTO COSTMHEHHS U3 CTalTN
nedeKTbl CBapHBIX COEIUHEHUH, 30XI'CA u npuuuny ero nosisneHus. [Ipeanoxure
IIPUMEHSEMBIX B DHEPreTUKE U CIOCOOBI PEAOTBPALIEHHUS ITOTO JIeeKTa.
AQHAJIM3UPOBAaTh  NPUYMHBI  HX

BO3HUKHOBEHUS u CIIOCOOBI

IIPEAOTBPALIEHUS UX NOSIBICHUS
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2.YKaxuTe THI Je(eKTa CBapHOTO COeMHEHUs N3 AMro
U IIPUYMHY ero nosiieHus. [Ipennoxure crnocoost
MPEJOTBPAILLCHUS 3TOTO JeeKTa

3.YKaxxuTe TUIl TPEIMHBI B CBAPHOM COEIMHEHUU U3
cranu 12X18H10T npuunny ee nosisnenus. [lpeanoxure
Coco0BI PEAOTBPALIEHUS ATOTO JIedeKTa

-

12X18H10T u npuunny ero nosisinenus. [Ipenyoxure
CIOCOOBI MPEOTBPAIICHUSI 3TOTO JedheKTa

— = =
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5.Vkaxute TUn AedeKTa CBAPHOTO COSAUHEHUS U3
16I'HMA u npuuuny ero nosisnenus. [Ipemyioxure
CII0COOBI IPEXOTBPAILEHHS 3TOrO Ae(heKTa

Onucanue MKAaJbl OLEHUBAHNUA:

Ouyenka: 5

Huodienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapaxmepucmuxu 8binoiHeHus 3nanus: ECli CTyIeHT NpaBUiIbHO OTBETUJI Ha BCE
BOIIPOCHI 33JIaHUS U [10KA3aJl, 4YTO BJIAJIEET MATEPUAIIOM U3YyUYECHHOI'0 pa3/iesa JUCLUIUIMHBL

Ouyenka: 4

Hudicnuii nopoe sévinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu ebinonnenus snanus: CTyIeHT IPaBUJIbHO OTBETHII HAa BOIPOCHI
3aJlaHusl, HO JOIMYCTUJI MPU 3TOM HEMPUHIIUIHAIIbHBIE OIIHOKH

Oyenka: 3

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinonnenus snanus: CTyIeHT IPU OTBETHI HA BOIIPOCHI 331aHUS
JIOTIYCTHJI CYLIIECTBEHHBIC U 1a)Ke TPyObIe OMMUOKH, HO 3aT€M UCIPABHII UX CaM

KM-2. KosutokBuym Ne 2 «3akoHoMepHOCTH (a30BbIX IPeBpalleHHIl B

HEPABHOBECHBIX YCJI0BUAX OXJTAXKICHU>

®opmbl peanuzanuu: [luceMenHas padora

Tun koHTpobLHOrO Meponpusitus: Koinoksuym
Bec koHTpoabHOr0 Meponpustusi B BPC: 14
IIponenypa npoBeaeHusi KOHTPOJIbLHOro MeponpusaTusa: CTyIeHT noyy4daer 3ajanue. B 3aganun
2 Bonpoca. Bpems nposenenust paboThl - 25 MUHYT.

KpaTKOC CodcpiKaHuE 3alaHUsA:

Kou10kB1yM TPOBOANTCS HA MPOBEPKY 3HAHUN 3aKOHOMEPHOCTH (hpa30BbIX MPEBPALICHUN IPU
NEPBUYHON M BTOPUYHON KPUCTAIIIN3ALMU B HEPAaBHOBECHBIX YCIOBUAX OXJIaxKAeHUs. CTyAeHT
JIOJKEH 3HATh: BIMSHUE CKOPOCTH HarpeBa U OXJIaXIEHUS Ha TeMIIepaTypsl (pa30BbIX
MpEeBpaleHHI; HEPaBHOBECHYIO KPUCTAJIIM3AIUIO CIUIABOB C TIOJTHOW PacTBOPUMOCTBIO
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUN; KPUCTAJIIIN3ALMIO IBTEKTUKH U IEPUTEKTUKH B
HEPABHOBECHBIX YCIIOBHSIX; POJIb CTPOSHMS MEXK(a3HbIX IPaHuUIl B ()a30BbIX MPEBPAIICHUSIX;
BJIIMSIHUE CKOPOCTH OXJIAKICHHUS Ha XapaKTep BbIJEIECHUS HOBOU (ha3bl; oOpa3oBaHue
BTOPHUYHOTO TBEP/IOTO PACTBOPA; IBTEKTOMAHOE MpeBpallleHne (KBa3UIBTEKTON); 00pa3oBaHue

CTPYKTYPbI BUAMAHIITCTTA.

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

3HaTh: 3aKOHOMEPHOCTH (Pa30BbIX
IIPEBPAICHUI TIPU IEPBUYHON U
BTOPUYHOM  KPUCTAIIM3ALMU B

1.Yt0 Takoe KOHLEHTPALMOHHOE NIEPEOXIIaXKIEHUE
XKHUJKOCTU IIPU MEPBUYHOM KpHUCTAIM3alUU CILIaBOB?
Kak npoucxoaur pacnpeneneHiue KOMIIOHEHTA U
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HCPaBHOBCCHEBIX YCIOBUAX
OXJTAXKIACHUA

TeMIIEpaTyphl paBHOBECHS HA (PPOHTE KPUCTAIUIN3ALNN
IIPU MEIJICHHOM U OBICTPOM OXJIaXICHUU?

2.KakoBbl 001111€ 3aKOHOMEPHOCTH IIepexo/ia OT
PaBHOBECHOH K HEPAaBHOBECHOW KPHCTAIIIH3AINN?
3.3aBUCHMOCTB paBHOBECHOTO KO3 duIreHTa
pacipesneneHus OT HaKJIOHA JIMHUN JINKBUYC, COJTUAYC.
4.JBTEKTHKA PU KPUCTAIIM3ALUN B HEPAaBHOBECHBIX
YCJI0BUSIX. IToka3aTe M3MEHEHUS Ha AuarpaMmme
paBHOBECHS ITPH HEPABHOBECHOW KPUCTAIUTU3AIINY.
5.®@opmMa KpHCTaIIIOB, 00Pa3yIOMIUXCS IPH
3aTBepAeBaHUU. Buabl ppoHTa KpUCTAIIM3ALIUH.

Onucanue MKAJbI OICHUBAHUA:

Ouenxa: 5

Huoicnuii nopoe evinonnenus sadanus 6 npoyenmax: 90
Onucanue xapakxmepucmuxu 8blnoiHeHus: 3Hanus: ECu CTyIeHT MpaBUIbLHO OTBETUI HA BCE
BOIIPOCHI 33JIaHUS U MMOKa3aJ1, YTO BJIaJIEET MAaTEPHATIOM M3yUYEHHOTO pa3fena IUCIUILIAHbI

Oyenka: 4

Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. (5
Onucanue xapakxmepucmuxu evinoinenus sHanus: CTyIeHT IPaBUJIbHO OTBETHII HA BOIPOCHI
3aJlaHusl, HO JOMYCTUJI MPH 3TOM HETPUHITUITHAILHBIC OIIHOKH

Oyenka: 3

Huoicnuti nopoe evinonnenus sadanus 6 npoyenmax.: 60
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyIeHT IPHU OTBETHI HA BOIIPOCHI 331aHUS
JIOTIYCTUJI CYIIIECTBEHHBIC U JJaXKe TpyObIe OIMMOKH, HO 3aT€M UCIIPABUII UX CaM

KM-3. 3amura sadoparopnoii padorsl Ne 7 «[IpuMeHeHne TepMOKMHETHYECKHX

AUATPaMM JJIsl HCCIeJ0BAHUA CTPYKTYPbI CBAPHBIX COeIMHEeHUID)

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoBLHOr0 Meponpusitus: Jlaboparopuas padora
Bec koHTpObHOrO Meponpusitusi B BPC: 10

IIpoueaypa npoBeaeHNss KOHTPOJIbHOr0 MeponpusTusa: Kaxaplili cTyeHT moirydaeT 3aJaHue ¢
TEPMOKUHETHYECKOHN TuarpaMMoi pacrajia aycTeHHUTA.

KpaTKOC CoA€cpKaHMuE 3alaHUA:

3agaHue BKIIIOYAET B ce0sl MPOBEPKY YMEHUH ONpeAesaTh CTPYKTYPHBIE COCTABIISIONINE U UX
KOJIMYECTBO Ha Pa3HBIX y4acTKaxX CBapHOI'O COEIMHEHUS C UCIOIb30BaHUEM
TEPMOKHUHETUYECKHUX UarpaMM pacraja ayCTeHUTa JJIsl MaTepUalioB, IPUMEHSEMbIX B

DHEPTeTHKE

KoHTpoJibHbIC BONIPOCHI/3aJaHUSA:

YMeTb: onpenensiTe CTPYKTYpHbIE
COCTAaBISIIOIIME U HMX KOJUYECTBO
Ha pa3HBIX Yy4yacTKax CBapHOTO
COCIMHEHUSI C HCIOJb30BaHUEM
TEPMOKMHETUYECKUX  JIHarpamm
pacmaja ayCTEeHUTa JUISL
MaTepuaioB, TNPHUMEHSEMbIX B
DHEPrETUKE

1.ITo TepMOKHMHETHYECKOW JUarpaMmMe ONpPEAEIIUTh
KOJIM4YecTBO (a3 U TBEPJOCTh METaJlJIa IIBa, y4acTKa
neperpeBa U ydyacTka HOpMaJIM3allui CBAPHOIO
coequHenus, nonydeHsoro AJIC® u OIIC
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2.ITo TepMOKMHETHYECKOH 1UarpaMMe ONpeaeTuTh
KOJIM4YecTBO (a3 U TBEPJOCTh METAJlJIa IIBA, y4acTKa
Ieperpena U ydacTka HOpMaju3aluu CBapHOTO
COEIMHEHMUS, nonyqeﬂﬂoro AJC®D u DUIC

3.ITo TepMOKMHETHYECKOH IUarpaMMe ONpeaeTuTh
KOJIM4ecTBO (pa3 v TBEpAOCTh METAJlIA IIBA, y4acTKa
MeperpeBa U yuacTka HOpMajau3aluu CBapHOTO
coenunenus, noiydeHuoro AJIC® u SUIC
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4.11o TEepMOKUHETUYECKOU UarpaMme ONpeAesIUTh
KOJIMYECTBO (a3 U TBEPJOCTh METAJIJIa IIIBa, YIacTKa
MeperpeBa U y4acTka HOpMaJlu3aluu CBApPHOTO
coenuaenwus, noiydeHHoro AJIC® u DUIC
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5.ITo TepMOKMHETHYECKOH IUarpaMMe ONpeAeTUTh
KOJIM4YecTBO (pa3 v TBEPJOCTh METAJIIa IIBA, y4acTKa
MeperpeBa U yuacTka HOpMajau3aluu CBapHOTO

coenunenus, noiydeHuoro AJIC® u SUIC
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Onucanue MKaJbl OLlEHUBAHMS:
Ouyenka: 5

Huoicnuii nopoz evinonnenus sadanus 6 npoyenmax.: 90
Onucanue xapaxmepucmuxu 8binoiHeHus snanus: ECi CTyIeHT NpaBUiIbHO OTBETUIT Ha BCE
BOIIPOCHI 33JIaHUS U MOKA3aJl, YTO BJIAJICET MATEPUAIIOM M3YYEHHOTO pa3zelia JUCHUTLITUHBI

Ouyenka: 4
Huodicnuii nopoe sévinonnenus 3a0anus 6 npoyenmax: 15
Onucanue xapakmepucmuxu evinoanenuss 3nanusi: CTYISHT MPaBUIBHO OTBETHI HA BOIPOCHI
3aJ]aHusl, HO JOIMYCTHJI TIPU 3TOM HENPUHIIMITHATBHBIC OITHOKH

Oyenka: 3
Huoichuii nopoe svinonnenus sadanus 6 npoyernmax. 60
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Onucanue xapaxmepucmuxu evinoanenus snanus: CTyIeHT IPU OTBETHI HA BOIIPOCHI 3aaHUS
JIOTTYCTHJI CYLIIECTBEHHBIE U 1aXKe TpyOble OMMUOKH, HO 3aT€M UCIPABHII UX CaM

KM-4. KosutokBuyM Ne3 «@opMupoBaHue CTPYKTYPbI MeTAJJIa CBAPHBIX COeIUHEHUI.
CTpoeHue MeTa/lIa CBAPHBIX COeMHEHU CTaJIell Pa3HbIX CTPYKTYPHBIX KJIACCOBY

®opmbl peasuzanun: [TuceMennas padora

Tun KoHTPOIBLHOr0 MeponpusiTus: Komioksuym

Bec konTpoabHoro meponpusitusi B bPC: 14

IIpouenypa npoBeaeHusi KOHTPOJIbLHOr0 Meponpusitusi: CTyeHT noiyvaer 3ajganue. B 3ananun
2 Bompoca. Bpems npoBeenus paboThI - 25 MUHYT.

Kpartkoe cogep:xxanue 3ajaHus:
KouokBuym mpoBoANTCS Ha IPOBEPKY 3HAHUN (POPMUPOBAHUE CTPYKTYPBI, CTPOECHHUE U
CBOMCTBA CBAPHBIX COCJUHEHUN Pa3JIM4HBIX U3 CTAJICH CTPYKTYPHBIX KJIACCOB, IPUMEHSIEMBIX B
sHepretuke. CTYAEHT J10JKEH 3HaTh OCOOCHHOCTH KPUCTAJIM3ALMsI MeTallla I1Ba, CTPYKTYPBI
CBApHBIX IIBOB METAJIJIOB U CILIABOB 0€3 MOIMMOPGHBIX MPEBPAIICHUI U ¢ TOTUMOP(HHBIMA
IIPEBPALICHUSIMY, ITPEBPALICHMSI B 30HE TEPMUUYECKOTO BJIMSAHUS IIPY CBAPOUYHOM HArpeBe n
OXJIQXJCHUH, BIMSHUE TEPMUUECKOTrO LIMKJIAa CBAPKU HA CTPYKTYPY METAJIJIa CBAPHBIX
COEIMHEHUH, a TAKXKe CTPYKTYPY U IPEBPAILECHUS B CBAPHBIX COCAMHEHMSIX JIETUPOBAHHBIX
CTaJeil pa3IMYHbBIX CTPYKTYPHBIX KJIaCCOB.

KoHTpoJibHbIE BOIPOCHI/3a1aHUA:

3HaTh: (OPMHPOBAHUE CTPYKTYPHI, 1.Kpucrannuzanus Metania CBapHOTO I1IBA.
CTPOCHHE M CBOMCTBa CBapHBIX OnurakcuaabHbId pocT. OpUESHTHPOBKA 3€PEH MPU
COEIMHEHUH pa3IUYHbIX U3 CTajel KpUCTAJIJIN3alMU METAJIa CBAPHOIO IBA.
CTPYKTYPHBIX KJIACCOB, 2.Ctpyktypa u npeBpaiienus B 3TB B cBapHbIx
MIPUMEHSIEMBIX B DHEPTeTHKE COEMHEHUS U3 CTaJlell ayCTEHUTHOI'O Kilacca

3.®opMHUpPOBAaHKE CTPYKTYpPhI METajIa CBAPHOIO LIBA
JUIS CILIaBOB 0€3 MOJIMMOP(HBIX MPEeBpaLLIEHHUI.
4.CTpyKTypa ¥ NpeBpallleHNs B METaJlIE I11BA B CBAPHBIX
COECIMHEHMAX U3 HU3KOJIETMPOBAHHBIX CTAJIEH
MEPIUTHOTO KJlacca, COAepKalINX KapOup000pasyoue
JJIEMEHTOB.

5.0opMHUPOBAHKUE BUAMAHILTETTA U
BBICOKOTEMIIEPATYPHOTO (eppuTa B CBAPHBIX
COCIMHECHUSIX.

Onucanue MKaJbI OlleHUBAHUS

Oyenka: 5
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8blnoIHeHus: 3Hanus: ECIU CTYASHT MPaBWIBHO OTBETUI HA BCE
BOTIPOCHI 33JITaHUS M IOKA3aJl, 9TO BJIAJICCT MAaTEPHAIIOM M3YUCHHOTO pa3jiesia JUCIUTIIHHBI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapakmepucmuku eoinonnenus 3uanua: CTyAeHT IPaBUIbHO OTBETUII Ha BOTIPOCHI
3aJIaHus, HO JOMYCTHJI IPU 3TOM HETPUHITUITHAIEHBIC OIIHOKH

Oyenxa: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu vinoneHus snanus: CTyISHT IPH OTBETHI HA BOMIPOCHI 331aHUS
JIOITYCTHJI CYIIIECTBECHHBIC U JIaXKe TPyObIe OMMOKH, HO 3aTeM UCIPABHII UX CaM
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KM-5. 3ammra 1adoparopHoii padorsl Ne 8 «CTpyKTypa MeTajiia CBAPHBIX
cOoeIMHEeHUi»

®opmbl peaau3anuu: YcrHas popma

Tun KoHTPOILHOT0 MeponpusitTusi: Jlaboparopnas padora

Bec konTpoabHoro meponpusitusi B bPC: 17

IIpouenypa npoBegeHHs] KOHTPOJIbHOr0 Meponpusitus: KaXaplii CTyJeHT moJiydyaeT 3aJaHue,
COCTOsIIIIee U3 2 BOIIPOCOB

Kpatkoe conep:xanue 3aganus:
3aanue BKIIIOYAeT B ce0s MPOBEPKY YMEHHM aHaIM3UPOBATh BIMSHUE BHJIa CBAPKU HA

CTPYKTYPY M CBOMCTBA CBAPHBIX COEAMHEHUIN U3 MATEPHUAIIOB, IPUMEHSAEMBIX B JHEPTETUKE

KoHTposibHbIEe BONPOCHI/3aJaHUA:

YMeTh: aHAIMU3UPOBATH BIIMSHUE 1.06®BsicauTe, U1 Kakoro ydactka 3TB cBapHOro

BUJAa CBapkd Ha CTPYKTypy U COEMHEHUS MOJTy4YeHa JaHHas MUKPOCTPYKTypa. Jlaite
CBOMCTBA CBapHBIX COCIMHEHHUU U3 aHaJIN3 MUKPOCTPYKTYpP MPEACTABICHHBIX Ha
MaTepuajoB, NPHUMEHSEMBIX B ¢dotorpaduu u npuynHb X 0dpazoBanusi. OOBsICHUTE,
SHEPreTUKe Kak BIIUAET MPEACTaBICHHAs MUKPOCTPYKTYypa Ha

MeXaHU4ecKue CBOMcTBa. DOTO OBLIO MOITYUEHO ISt
craimu 12X18H10T, crioco6 cBapku ApJIC

]
'-. "'t

COEIMHEHMS NIOJIy4EHA JJaHHAsi MUKPOCTpYyKTypa. laite
aHaJIN3 MUKPOCTPYKTYpP IIPEICTaBICHHBIX Ha
(dhoTtorpaduu u npuIuHBI UX oOpa3zoBanus. OOBICHUTE,
Kak BIIMSAET MPEACTaBICHHAs MUKPOCTPYKTYypa Ha
MexaHHueckue cBoiicTBa. @oTo ObUIO MOTYYEHO IS
ctanu 22K, cnoco6 cBapku Ap/IC
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uiBa, noiydeHHoro JJIC npu BHICOKMX CKOPOCTSIX
OXJIQX/IEHUS JUIsl METAJUIOB, HE UMEIOIUX NOJIUMOpP(]HbIE
MIPEBPALLEHUS.

4.JlaTb aHaNU3 PA3IUYHBIX (PAKTOPOB HA OCOOEHHOCTH
OpPUEHTUPOBKU KPUCTAILJIOB IIPU KPUCTAIIN3ALUU
MeTaJlla 1Ba, noxydeHHoro KIIO

5.Ilpoananu3upoBath nporuecc GOPMUPOBAHUS METAIIIA
11Ba, nosy4eHHoro JJIC npu BBICOKMX CKOPOCTAX
OXJIQXKICHUS JIUTsI METAJLIOB C IMOJMMOP(GHBIMU
IIPEBPALICHUSIMH.

Onucanue MKAaJbl OEHUBAHMSA:

Oyenka: 5
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 90
Onucanue xapakxmepucmuxu 8blnoIHeHus: 3Hanus: ECu CTYIeHT MpaBUIbHO OTBETUI Ha BCE
BOTIPOCHI 33JITaHUS ¥ TIOKA3aJl, 9TO BJIAJICCT MATEPHAIIOM M3YUCHHOTO pa3jielia JUCIUTIIHHBI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax. 15
Onucanue xapaxmepucmuxu evinoneHus sHanus: CTyIeHT IPaBUILHO OTBETHI Ha BOTIPOCHI
3aJIaHusl, HO JOIMYCTHJI IIPU 3TOM HETPUHITUTHAIEHBIC OIIHOKH

Oyenka: 3
Huorcnuii nopoe evinonnenus 3adanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu evinoineHus snanus: CTyISHT IPH OTBETHI HA BOIIPOCHI 33IaHUS
JIOITYCTHJI CYIIIECTBEHHBIC U JIaXKe TPYOBIe OIMOKH, HO 3aTeM UCIIPABIII UX CaM

KM-6. KosuitokBuym Ne 4 «CtpoeHne 1 cBOHCTBA AHTUKOPPO3HOHHOM HAIVIABKH

®opmbl peaausanun: [lucpmennas pabora

Tun koHTpPOILHOTrO MeponpusiTus: KoynoksBuym

Bec kouTposabHoro meponpusitust B bPC: 17

IIpouenypa npoBeneHusi KOHTPOJIbHOro0 MeponpusaTHsa: CTyIeHT nosydaeT 3ajaHue. B 3ananun
2 Bompoca. Bpemst npoBenenus paboTsl - 25 MUHYT
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Kpatkoe cogep:xanue 3aganus:
KonnokBuym mpoBOAUTCSA HA MPOBEPKY 3HAHUN CTPOEHUS U CBOMCTB AHTUKOPPO3UOHHOM
HarutaBku. CTYJEHT JOJKEH 3HATh MUKPOCTPYKTYPY U CBOMCTBA HETIOCPEICTBEHHO
HAIUIABIIIEMOT0 AYCTEHUTHOT'O CJIOS, IEPEXOJHON 30HbI U yYACTKOB OCHOBHOI'O METaJlIa.

KOHTpOJILHLIe BOHpOCbI/SaL[aHI/Iﬂ:

3HaTh: CTPOGHHE U  CBOMCTBA 1.CtpykTypsl U ¢a3bl, 00pa3yromuecs B Mepexo1HON
AHTUKOPPO3MOHHOW HaIlJIaBKH 30HE aHTUKOPPO3MOHHOM HAILJIABKH, HA YIaCTKE
AyCTEHUTHOM CTPYKTYphI B HAIUIABJISIEMOM CJIOE.
2.00BbsSICHUTE CTPOSHUE HEMOCPEICTBEHHO
HAIUIABJISIEMOrO CJIOA, MIOJYYEHHOTO OJHOCIONHOMN
HaIIaBKOM.

3.00bscHUTE BAMSIHAE CUTMa-(a3bl HA MEXaHUYECKUE
CBOWCTBA aHTUKOPPO3MOHHON HAILJIaBKU. Y CIIOBUSI
o0pa3oBaHus 3TOM (a3bl.

4.00BsICHUTE CTPOCHUE YYACTKOB 30HBI TEPMUYECKOTO
BIIMSIHUS] aHTUKOPPO3MOHHOMN HAIUTaBKH.

5.00bscHuTe BiusHue kapoumoB Cr23C6 Ha
MEXAHUYECKUE CBOMCTBA AaHTUKOPPO3MOHHON HAaILJIaBKH.
YcnoBust 06pa3oBanust 3Toi (azbl.

OnucaHue MKAJbI OLleHUBAHUS:

Oyenka: 5
Huoicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 90
Onucanue xapakmepucmukuy 6bIlnoIHe s 3Hanus: ECIM CTYICHT PaBUIBHO OTBETHII HA BCE
BOTIPOCHI 33JIaHUS ¥ TIOKA3aJl, 9TO BJIAJICCT MaTEPHAIOM H3yYECHHOTO pa3jielia JUCIIUILTUHBI

Oyenka: 4
Huoicnuii nopoe evinonnenus 3aoanus 6 npoyenmax: 15
Onucanue xapaxmepucmuxu evinoneHus sHanus: CTyIeHT IPaBUILHO OTBETHI Ha BOTIPOCHI
3aJlaHusl, HO JOIMYCTHJI IIPH 3TOM HEPUHITUTHAIEHBIC OIIHOKH

Oyenka: 3
Huorcnuii nopoe svinonnenus 3aoanus 6 npoyenmax. 60
Onucanue xapaxmepucmuxu 6vinoineHus snanus: CTyIeHT IPH OTBETHI HA BOMPOCHI 3aaHUS
JIOITYCTHJI CYIIIECTBEHHBIC U JIaXKe TPyObIe OMMOKH, HO 3aTeM UCIIPABHII UX CaM

KM-7. 3amuTa Ja6opatopHoii padoTsl Ne 9 «CTpyKTypa aHTHKOPPO3HMOHHOI
HAILUIABKH aYCTEHUTHOMH CTAJIM HA NEPJIUTHYIO»

®opmbl peanuzanuu: YcrHas Gpopma

Tun koHTpoLHOrO Meponpusitus: Jlaboparopnas pabora

Bec koHTpObHOrO Meponpusitusi B BPC: 18

IIpouenypa npoBeaeHHsi KOHTPOJIBLHOI0 MeponpuaTHsa: KaxIplii cTyleHT moiyyaeT 3aJaHue,
cocrosuiee U3 2 BOIPOCOB

Kpartkoe cogep:xxanue 3aganus:
JlaHHO€ OLIEHOYHOE CPEACTBO HANPABJIEHO HA TPOBEPKY YMEHHUS aHAJIM3UPOBATh CTPYKTYPHO-
(da3oBbIC TIPEBPAIICHHS B aHTUKOPPO3MOHHON HAIlJIaBKE, pacipeiesieHne B He XUMHUYECKHUX
AJIEMEHTOB U TBEPAOCTH, a TAK)KE MPUYMHBI BOSHUKHOBEHUS HANPSKEHUN

KoHTpoJibHbIE BONIPOCHI/3aJaHUA:

| VMers: AHAIIM3HPOBATD | 1.IIpoaHanu3upoBaTh BIUSTHHE TEPMUUYECKUN ITHKII
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CTPYKTYpHO-(a30BbIe
MIPEeBpAICHUS B
AHTHUKOPPO3HUOHHOM HAaIUIaBKe,
pacrpeeeHHe B HEM XUMUYECKHUX
9JIEMEHTOB U TBEPIOCTH, a TaKXKe
MPUYHHBI BO3HUKHOBCHUS
HanpsHKeHUH

HaIUIaBKU Ha CTPYKTYPHO-(ha30BbIe MPEBpAILCHUSI.
2.IIpoananu3upoBarh BIMSHUE TEPMUYECKOTO LIUKJIA
HaIlJIaBKU Ha PACIPEJEICHUE XpoMa U HUKENS 110
CEUEHUIO HaIUIaBKU.

3./laTh aHanM3 OCHOBHBIX IPUYUH BO3ZHUKHOBEHUS
HaIIpsDKEHUN IIPU HAIUIABKE.

4.1IpoaHanu3upoBaTh U3MEHEHUE KOHLEHTPAIUU
yIJepo/ia Ha TPaHUIIE CILJIaBJIEHUS B 3aBUCUMOCTHU OT
BPEMEHHU BBIJIEP>KKHU IIPHU OTITYCKE MTOCJIE HAIIABKU.
S.IIpoaHann3upoBaTh pacupeesICHUE TBEPIOCTH 10
CEYEHHUIO0 aHTUKOPPO3MOHHOW HAIJIABKU ayCTEHUTHOW Ha
NIEPJIUTHYIO CTab.

Onucanne MKAJbI OIleHUBaAHUS:

Ouyenxa: 5

Hudienuii nopoe sévinonnenus 3aoanus 6 npoyermax: 90
Onucanue xapakxmepucmuku 8blnoaHeHus: 3Hanus: ECu CTy[eHT IpaBUIIbHO OTBETUJ HA BCE
BOIIPOCHI 33JIaHUS U [10KA3aJl, YTO BJIAJACET MATEPUAIIOM U3YUYEHHOTO pa3/ielia JUCLUIIIINHbI

Ouyenka: 4

Hudicnuii nopoe évinonnenus 3adanus 6 npoyenmax: 15
Onucanue xapakxmepucmuxu evinonenus snanusa: CTyIeHT IPaBUJIbHO OTBETHII HAa BOIIPOCHI
3aJlaHusl, HO JOMYCTUJI MPU 3TOM HEMPUHIIUIHAIIbHBIE OIIHOKH

Oyenka: 3

Hudienuii nopoe sévinonnenus 3adanus 6 npoyermax: 60
Onucanue xapaxmepucmuxu evinoanenus snanus: CTyIeHT IPU OTBETHI HA BOIIPOCHI 3aJaHUSI
JOTIYCTHJI CYLIIECTBEHHBIC U 1aXKe TpyObIe OMIMOKH, HO 3aT€M UCIPABUII UX cCaM
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COJIEPKAHUE OIIEHOYHBIX CPEJICTB TIPOMEXKYTOUYHOM ATTECTAIIUA
1 cemectp
@opMa NPOMEKYTOUYHOM aTTecTalumM: JK3aMeH

IIpumep Onsiera

Knaccugukanus a3 B METAIUTMUECKUX CHCTEMax. Y IpoyHsIonre Ga3bl B IETHPOBAHHBIX

CTaJIsIX.

TennoycToifuuBbIe CTaIN MEPIUTHOTO Kiacca. O60CHOBaHUE JerupoBaHus. Tepmuueckas

00paboTka, o0ecreynBaroIIasl MOJy4eHUE BRICOKUX MEXaHUYECKHUX CBOMCTB.
YacTuuHbIC JUCIOKAIUHU U 1e(HEKTHl YITAaKOBKH.
Ouenutsb (azossblii coctas cranu 10X18HI2T

IIpoueaypa npoBenenust

CryneHT mony4aer oauH Owner u3 aBaaunaru. B Ownere coaepxkurcs 4 Bompoca. Bpemst Ha

MOJIFOTOBKY K OTBETY cocTaBisieT 70 MUHYT

L Ilepeuens Komnemenyuil/uHOUKaAMOpPoO8 U KOHMPOIbHBIX 60NPOCOB NPOGEPKU PE3YbHIAN 08

0ce60€enun 0ucuunﬂuubl

1. Komnerenunss/Muaukarop: NJI-3nk-1 JleMoHCTpUpyeT mOHMMaHue BIUSIHUS 0COOEHHOCTEH

CTPYKTYpBI Ha CBOWCTBA KOHCTPYKIIHOHHBIX MaTEPHAIIOB SHEPTETUYECKOTO 000PYIOBaAHUS

Bonpocel, 3a1anns
1.YacTruHble TUCIOKAINH U 1e()EKTH YITaKOBKU
2.Yupounstomue (has3bl B JETHPOBAHHBIX CTAIIAX

3. TeruioycToiiunBbIe CTaIU NEPIAUTHOrO Kiacca. O6ocHOBaHME JerupoBanus. TepMuyeckas

00paboTka, obecrieunBaroas MoJiyueHHe BBICOKUX MEXaHUYECKUX CBOICTB
4.0Onenuts (azossiii cocta cranu 10X18H12T

5.Turanossle crnaBsl. O6nact npuMeneHus. Kinaccugukaius THTaHOBBIX CIIJIABOB.
Oco0eHHOCTH TEPMHUUYECKON 00pabOTKH TUTAHOBBIX CIIJIABOB

6.IToBepxHOCTHBIE 1€(DEKTHI KPUCTATUINYECKOTO CTPOCHHUS

7.Koppo3nonHnocroiikue cranu. [IpuHIMIbI TerupoBaHus, TepMudeckas oo0padoTka
8.0OueHuTh (Ppa3oBbIif cocTaB cTany nepiauTHoro kiaacca 16’ HMA
9.be3nudpy3nonHoe npeBpaieHre u ero 0COOCHHOCTH

10.IIpenynpexxaeHre CKIOHHOCTH K MEXKPUCTAIUIUTHONW KOPPO3UH cTanel GeppuUTHOrO U

AYCTCHUTHOI'O KJIaCCOB

MarepuaJsl 1JIs1 NIPOBEPKHU OCTATOYHBIX 3HAHUM

1.OcHOBHBIMU MeTOJIaMU OOPHOBI C MEXKPUCTAIUTUTHON KOPPO3HEH B XpPOMOHUKEIIEBBIX

CTaJISIX ayCTEHUTHOTO KJlacca SBJISIOTCS . ..(BBIOEpUTE 2 OTBETA)
OtBerTsI:

a) BBEJICHHE B CTaJIb MOJINO/I€HA;

0) BBeJIeHUE B CTAJIb XpOMa,

B) BBEJICHHE B CTaJlb TUTAHA;

I') YMEHBIIICHHE COCPKaHUsI YTIIepoa.
BepHsiit oTBeT: B, T

2.K BpenHoii (paze B 1ErupoBaHHBIX CTAISIX OTHOCHUTCS... (BbIOEpUTE 1 OTBET)
OtBeThI:

a) curma-(asa;
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0) VC;
B) Ni3(Ti, Al);
r) Mo2Fe.

BepHslii oTBeT: a
3.YrpodHeHue Nnpu MIacCTHIECKON nedopmariiu BeI3BaHO. ..(BeiOepuTe 1 oTBET)
OTBeTHI:
a) MepeMelleHrueM AUCIOKAaIIHii;
0) B3aMOJICHCTBUEM TUCIIOKAIIUNA, TIPU KOTOPOM OHH MPEMATCTBYIOT MIEPEMEIICHUIO APYT
Aapyra;
B) HEOMHAKOBOU MU (HYy3MOHHON TOBUKHOCTHIO ATOM Pa3HbIX KOMIIOHCHTOB;
') HaIM4uueM cepsl U pocdopa mo rpaHuIiam 3epeH
BepHslii oTBeT: a
4.TuTaH B UMEET CJIEIYIOIINE TUIIBI KPUCTAITMYECKUX PELIETOK. .. (BbIOepUTE 2 BapHaHTa
OTBETOB)
OTtBeTsI:
a) OLIK;
0) I'lIK;
B) ['TIV;
r) OLT.
BepHpiii oTBeT: a, B
5.KaporpoyHbie HUKEJIEBbIE CIUIABHI MTOJBEPTa0T CIEAYIOIIEH YIPOUHSIONIEH TePMUYECKOM
00paboTku...(BeIOepuTE 1 OTBET)
OTtBeTsI:
a) 3aKaJike;
0) 3aKajike + CTapeHUIo;
B) 3aKaJIK€ + OTILYCKY;
T') TOJIBKO OTITYCKY
Bepnplii oTBeT: 0
6./l obecriedeHnst TOCTaTOUHOM KOPPO3MOHHOM CTOMKOCTHU CTalleil ayCTEHUTHOTO U
(beppHUTHOTO KJIACCOB COJIEpKaHUE ... (BbIOEpUTE 1 OTBET)
OTBeTsI:
a) Xpoma JIOJKHO OBITh He MeHee 12%;
0) Menu T0JDKHO ObITh He MeHee 1%;
B) HUKEIIS JIOJDKHO OBITh HE MeHee 2%;
T') aJJIOMUHUS JOJKHO ObITh MeHee 1,5%.
BepHslii oTBeT: a
7.JlernpOBaHHBIM ayCTEHUTOM Ha3bIBaeTcs ... (BeiOepuTe 1 oTBET)
OTBeTHI:
a) kap6un xkeneza Fe3C, conepxariuii 1erupyrone 1eMeHTHI;
0) TBepAbIil pacTBOpP yIiiepoa U JIETUPYIOUINX JIEMEHTOB B alib(a-xkKelese;
B) TBEP/IbIii PACTBOP YIIIepoJia U JETUPYIOMINX SJIEMEHTOB B TaMMa-Kele3e;
T') MEXaHUYeCKast CMeCh JICTUPOBAHHBIX (heppUTa M IIEMEHTHUTA.
Bepnslii oTBET: B
8.Pabouas Temrieparypa craieil IepJIMTHOTO Kjacca He MOYKET MPEBHIIaTh (BbIOepuTe 1 0TBET)
OTBeThI:
a) 300 rpamycos C;
0) 400 rpanycos C;
B) 500 rpagycos C;
r) 600 rpamycos C.

Bepwsiit otBeT: T

43



9.Pabouast Temrieparypa >kaponpOYHbIX HUKEJIEBBIX CIUIABOB HAXOJUTCS B IMANIa30HE
(BeIOCpHTE 1 OTBET)

OTtBeTsI:
a) 1o 200 rpagycos C;
6) ot 200 o 500 rpagycos C;
B) ot 500 mo 700 rpanycos C;
r) ot 700 10 1100 rpamycos C.
BepHsiii otBeT: T
10.CtpykTypa cTajnei nepJMTHOTO KJ1acca Mocie 3aKaJIKi COCTOUT H3...(BbIOepHuTe 1 OTBET)
OTBeTHI:
a) ¢peppuTa U NnepinTa;
0) mepyauTa U LIEMEHTUTA;
B) MapTCHCHUTA;
r) nenedypura.
Bepnbiit oTBeT: B
11.ITpuunHOM TPOMEXKYTOUHOTO (OEHHUTHOI0) IPEBPAIECHUS B CTANISX SABISETCS. .. (BbIOEpUTE
1 Haubomee TOUHOE YTBEPKICHUE)
OTBeTHI:
a) pasHas au¢dy3noHHas MOABIKHOCTh aTOMOB BHEJIPEHUS U 3aMEIICHUSI B PEIIETKE;
0) mpuMepHO oarHaKoBas MU (y3noHHAS MOJBMKHOCTH ATOMOB BHEIPEHUS M 3aMEIIICHUS B
peleTKe;
B) oTCcyTCcTBHE MU Y3NOHHON TOJBMKHOCTH aTOMOB B PEIICTKE;
') XUMUY€eCcKasi HEOAHOPOTHOCTb.
BepHslii oTBeT: a
12.IlpeBpamenune L — a+P otHocuTcs k... (rae L — xxuakas daza, o u f — TBepasie (a3bl)
(Bb1OEpUTE 1 OTBET)

OTBeThI:
a) NEPUTEKTUYECKOMY;
0) MepUTEKTOUTHOMY;
B) 9BTEKTHYECKOMY;
T') 3BTEKTOUIHOMY.
BepHslii oTBET: B
13.Atmocdepoit Korrpenna HaspiBaercs. .. (BpiOepute 1 oTBeT)

OTBeTHI:
a) cerperarys aTOMOB 10 TpPaHUIAM 3€PEeH;
0) XuMHYeCKasi HEOJJHOPOAHOCTh B OTJIMBKE;
B) CKOTUICHUS AUCIOKAIMH Y TPaHHUIL 3epeH;
T) cerperanusi arOMOB Y JIUCJIOKAIIHH.
BepHpiit otBeT: T
14.[lucnokanusi OTHOCATCA K ... JedekraM (Bbioepute 1 oTBET)
OTBeThI:
a) TOYCYHBIM;
0) TMHEHBIM;
B) IOBEPXHOCTHBIM;
T') 00bEMHBIM.
BepHbiii otBeT: 0
15.06pa3oBanue qUCTIEPCHBIX KapOUI0B B CTANISX MEPIUTHOIO KiIacca
MPOUCXOUT. ..(BbIOEpUTE 1 OTBET)
OTBeTsI:
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a) BO BPEMsI BBIAEPKKH IIPH BBICOKOTEMIIEPATYPHOM OTITYCKE, IPOBOJAMMOM I10CIIE 3aKaJIKH;
0) BO BpeMsl BBIIEP’KKH IIPU HU3KOTEMIIEPAaTypHOM OTIIYyCKE, IPOBOAMMOM I10CIIE 3aKAJIKH;
B) BO BpEMs1 OT)KHUI'A I') BO BPEMsI 3aKaJIKU.

Bepnsiii oTBeT: a

II. Onucanue wKanvl oueHUBAHUA

Ouenka: 5
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 10
Onucanue xapakmepucmuku evinonnenus 3uanus: CTYICHT J1ajl MPaBHILHBIX OTBETOB B
konmvecTBe He MeHee 70% oT ob1ero uucna

Ouenka: 4
Huodicnuii nopoe svinonnenus 3aoanus 6 npoyenmax: 60
Onucanue xapakxmepucmuxu evinoanenusi snanus: CTyJIeHT 1ajl MPaBUIbHBIX OTBETOB B
konnuectBe He MeHee 60%, Ho He 6osee 70% oT 00I1ero Uncia

Oyenka: 3
Huoicnuii nopoe svinonnenus 3a0anus 6 npoyenmax: 50
Onucanue xapakxmepucmuxu 8vinoineHus sHanus: CTyIeHT aajl MPaBUIbHBIX OTBETOB B
kommuectse He Meree 50%, Ho He 6osee 60% ot 001Iero yncia

1I1. IIpasuna évicmaenenun umo2o60i OYeHKU no Kypcy

Ouenka ompenensieTcss B cOOTBETCTBUU ¢ [lonoxkeHneM o OaIbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MOW» Ha oCHOBaHMM CEMECTPOBOM M 3K3aMEHAIIMOHHOW COCTaBIsIIONMX. B

IMMPUIIOKCHUU K AUIIJIOMY BBIHOCHUTCA OLICHKA 34 1 CEMECTP
3 cemecTp

dopma MPOMeKYTOUHOI aTTecTannu: 3a4eT ¢ OLICHKOM
IIpumep Onnera

1.CtpyKTypa cBapHbIX IIBOB METAJJIOB U CIJIABOB 0€3 MOIMMOP(HBIX MPEBpaICHUN.
ITpeBpamenus B 3TB mpu cBapouHOM HarpeBe U OXJIaXAECHUH.
2.11o TepMOKMHETHYECKON AMarpaMMe ONPEeNIUTh KOIMYECTBO (a3 v TBEPAOCTh MeTaslIa
11IBa, y4acTKa [eperpesBa 1 y4acTka HOpMajau3aluy CBAPHOTO COEANHEHMS], TOJTyYEHHOTO
AJICD u DUIC. IlpuBecTn peKOMEHAAINH 110 BEIOOPY BUAA TEPMOOOPAOOTKH.
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IIpoueaypa nposenenust

CryneHT nostyyaer 3aJjaHusl B BHJI€ 3a4€THOro OuiieTa. 3ayeT MpOBOAUTCS B MUCBMEHHOH (QopMme.
Bpems Ha BeinonHeHnue 3aganus - 90 MUHYT.

L Ilepeuenv Komnemenyuil/uHOUKAMOpPO8 U KOHMPOAbHBIX 60NPOCOB NPOGEPKU PE3YTbHAN 08
0CBOCHUA OUCUUNTUHDI

1. Komnerenmust/ Unaukarop: MJ1-3nk-1 JleMoHCTpHrpyeT moHMMaHue BIUSHUS 0COOCHHOCTEH
CTPYKTYPHI Ha CBOMCTBA KOHCTPYKIIMOHHBIX MaTEPUAIOB YHEPTETHIECKOTO 000pYIOBaHUS

Bomnpocel, 3axanus

1.0cobGeHHOCTH TepMUYECKO 00pabOTKH CBAPHBIX COSAMHEHHUH CTallel pa3HBIX CTPYKTYPHBIX
KJIACCOB.

2.Bnusinue nepeoxnaxaeHust Ha Mexkda3Hol rpaHuiie Ha GopMy PpOHTA KPUCTALTU3AIINH.
Koaddunment pacnpenenenus npu KpUcTaIu3alliy, ero 3aBUCKMOCTh OT HHTEpBala
KPHUCTAJUTU3AIMH U HAKJIOHA JINHUH JTMKBUAYCA U COIHIYCA.

3.I'ereporenHoe oOpa3oBaHue 3apobIiia HOBOM (a3bl. 3apoxkaeHre HOBOM (pa3bl HA rpaHHIIAX
UCXOIHOM (ha3bl, TUCIOKALUAX, BKIIOYCHUIX U MUKPOHECIUIOIIHOCTSX. 3aIUCh BBIPAKCHUS
JUTSL COCTABIIAIOIINX CBOOOTHOM SHEPTUU JAJISl OTUX CIIyYaeB.

4.DopMupoBaHUE BTOPHYHON CTPYKTYPBI B HEPAaBHOBECHBIX YCIOBUSIX OXJIAXICHUS TPU

G y3MOHHOM IPEeBpalIeHUH. DBTEKTOUTHOE MIPEBPAIICHHE B HEPABHOBECHBIX YCIOBUSIX HA
nprUMepe AUarpaMMBbl «OKelie30 — IEMEHTHTY. Pactipeaenenue yriiepoaa B IepeoxIaxaeHHOM
ayCTEHUTE.

5.CTpyKTypa CBapHBIX IIBOB METAJUIOB U CIUIAaBOB 0€3 MOJMMOP(HBIX MPEBPALICHUN.
[Tpesparenus B 3TB mpu cBapouyHOM HarpeBe U OXJIAXKICHUH.

6.Tepmuyeckuii MK HAIUIaBKU. Pacripenenenue yriepoja, XxpoMa, HUKEJsl B HaIlJIaBKe.
Hanpspkenus, BO3HUKaIOIUE MpU HariaBke. MUKPOCTPYKTYpa OCHOBHBIX 30H HAIUIABKHU.

7.110 TepMOKMHETHUYECKOH 1MarpaMMe ONpeAeuTh KOJIMYECTBO (a3 U TBEPIOCTh MeTaslla
IIBa, y4acTKa MeperpeBa 1 yyacTka HOpMaJIM3alui CBAPHOTO COEAMHEHUS, TOJTyYEHHOTO
AJICD u DUIC. IlpuBecTn peKOMEHAAIMH 110 BEIOOPY BUAA TEPMOOOPAOOTKH.
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8.I1o TepMOKMHETHYECKOH TnarpaMmMe OIpeIesIuTh KOJUUECTBO (a3 U TBEPILOCTh MeTajia
1IBa, y4acTKa Meperpena 1 y4acTka HOpMajIu3alui CBAPHOTO COESAMHEHHUS], TOJTyYEHHOTO
AJIC® u SUIC. IlpuBectu peKOMEHIAIUH 110 BEIOOPY BUA TEPMOOOPAOOTKH.
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9.I1o TepMOKMHETHUYECKOH UarpaMMe ONpeAesuTh KOIUYecTBO (a3 U TBEPAOCTh MeTaslia
IBa, y4acTKa Meperpena U yyacTka HOpMaJIM3alluid CBAPHOTO COCTMHEHUS, ITOTYUYEHHOTO
AZIC® u SUIC. [IpuBectn peKOMEHIallMU IO BEIOOPY BUAA TEPMOOOPAOOTKH.
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Martepuaibl A1 NPOBEPKH OCTATOUYHBIX 3HAHUM

1.lenapuTHbIN GPOHT KpUCTATUIM3AIMHI 00pa3yeTcs B MeTasuiax. .. (Beioepure 1 oTBET)
OTBeTHI:

a) BBICOKOM YMCTOTHI 10 npumecsiM (MHOro MeHbIne 0,01%) mpu HeOOIBIIOM NepeoxIaKICHUN

0) c cyMMapHBIM cojiep:kanneM npumeceit He Oosee 0,01%

B) C CyMMapHbIM cojiepxanueM npumeceit 6omee 0,01% mnpu O60sbIIOM NEepeoxIaxkIeHIH

T') C CyMMapHBIM coiepkanrem npumeceit 6omee 0,01% npu HEOOIBIIOM IEPEOXTAKICHUN
Bepnplii oTBET: B

2.CreneHblo nepeoxIaKIeHHs Ha3bIBaeTcs ... (BblOepuTe 1 OTBET)
OTBeThI:

a) pa3HHIIa MEXIY PaBHOBECHOW U (haKTHUECKOH TeMITepaTypaMy KpUCTaJUTH3aIINH;

0) pa3HuIla MEKIY TEMIIEPATypaMH JTUKBUIYC U COJTUIYC;

B) pa3HHIIa Mexay Temrnepatypamu Ac3 u Acl;

T') TEMIEPaTypoil MIaBICHUS.

Bepnplii oTBeT: a
3.CTpyKkTypa BUAMAIITETTa 00pa3yeTcsl M3 ayCTEeHUTA MpH... (BbIOepuTe 1 OTBET)
OTBeTsI:
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a) Harpese Ha 30-50 rpagycoB C Bbilie Ac3 ¥ MOCAEAYIONIEM MEAJIEHHOM OXJIAXKACHUH;
0) narpese Ha 30-50 rpamycoB C Bbitie Ac3 U MocieayromeM ObICTPOM OXJIaXKICHHH;
B) Harpese Ha 30-50 rpagycoB C HamHOTrO BbIle Ac3 U MOCIEAYIOLIEM MEIJIEHHOM
OXJIQXK]ICHUU;
r) Harpese Ha 30-50 rpaxycoB C HamMHOTO BbIIIe Ac3 1 MOCIEIYIOMEM OBICTPOM OXJIAXKICHHH.
Bepnsiii otBeT: T
4.CTpyKTypa BUIMAIITETTa 00pa3yeTcs B CBAPHBIX COCIMHEHUSX U3 CTaJeH. . .(BpiOepuTe 1
OTBET)
OTBeThI:
a) ¢peppUTHOTO Ki1acca,
0) MapTEHCUTHOIO KJ1acca;
B) HU3KOYTJIEPOIUCTHIX;
I') ayCTEHUTHOTO KJjacca.
Bepubiii oTBeT: B
5.KpynHoe 3epHO B CTAIIAX NMEPIIMTHOIO KJIacca IIPU HAarpeBe py4HOH AYyroBOM CBapKOM
HaOmogaeTcs B...(BpIOEpUTE 1 OTBET)
OTBeTHI:
a) y4acTKe, HarpeToM IpH TeMIIepaType He HAMHOTO HUXKE TIMHUU COJIHIYC;
0) y4acTke HOpMaJIU3alluu;
B) y4acTKe YaCTUYHOH (ha30BOM MepeKpUCTaIUIM3AIINH;
I') y4acTKe, HarpeToM Huxe JuHuu Acl.
Bepnbiit oTBeT: a
6.Ctpykrypa merasuia mBa ctainu 12X18H10T, BemonnenHoro AJIC® cocTour us...
(BeIOEpHuTE 1 HanboJIee TOYHBIN OTBET)
OTBeTHI:
a) TepJInTa;
0) MapTeHCuUTa;
B) deppuTa;
') ayCTEeHHUTa U AenbTa-peppura.
BepHsiit otBeT: T
7.CTpyKTypa y4acTKa KpyITHOTO 3€pHa CBApHOTO coenuHeHus u3 ctainu 40X 13, BEITOJIHEHHOTO
AJIC® cocrourt u3... (Beioepute 1 Hanbosee TOUHBIM OTBET)
OTBeTHI:
a) MepJnTa;
0) MapTeHcuTa;
B) deppuTa;
') ayCTEHHUTA.
Bepuslii otBeT: 6
8.00pazoBaHue BEICOKOTEMIIEPATYpPHOTO JIeNbTa-(heppuTa B CBAPHBIX COSAMHEHUAX CTaei
ayCTEHUTHOTO Kiiacca Habmrogaercs ... (BeiOepure 1 oTBeT)
OTBeTHI:
a) B OCHOBHOM MeTaJJe;
0) Ha yyacTKe MEJIKOTO 3epHa;
B) Ha y4acTKe YaCTUYHOM (ha30BOii mepeKkprCTaIn3aliig;
') B MeTaJlIe 1IBa.
BepHpiit otBeT: T
9.IlpuBeanuTe COOTBETCTBUE MUKPOCTPYKTYPHI (CIIUCOK 2) HOMEpY ydacTKa rpaduka (CIMCcCOK
1), mpencTaBIEHHOTO Ha PUCYHKE, OKA3bIBAIOLIEM W3MEHEHHE KOHIIEHTPAILMU XpoMa 1
HUKEJIS B aHTUKOPPO3UOHHOW HAIUIaBKE ayCTEHUTHON CTalld Ha MEPIIUTHYIO
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OTtBeTsI:
Crucoxk 1 - HoMep yuyacTka Ha rpaduke Cucok 2 - MUKPOCTPYKTYpPBI HAIUTABKH: MAPTEHCHT,
ayCTEHMT, NEepIUT+(EeppUT, ayCTEHUT

BepHnbiii otBeT: 1 - aycTeHHT; 2 - ayCTEHUT; 3 - MAPTEHCHT; 4 - IEPJIUT + QEeppuT.
10.IIpuBeiuTe B COOTBETCTBUE YUACTKU 30HBI TEPMUUYECKOI'O BIMSHUSA aHTUKOPPO3UOHHOM
HariaBke (Crucok 1), oOpasyromuecs: mpu HarpeBe, TeMIlepaType HarpeBa Ha y4acTKe (CIUCOK
2)

OTBeThI:
Criucoxk 1 - yqacTky 30HbI TEPMHUECKOTO BIMSIHUS aHTUKOPPO3MOHHOM HAIUIABKU: A) y4acTOK
KpYIHOTO 3epHa; b) ydacTtok menkoro 3epHa; B) ydactok wactuuHo# ¢a3oBoit; I') ocHOBHOMI
MEeTall.
Cnucok 2 - TemnepaTypa HarpeBa Ha ydacTke: 1) HarpeB 710 Temueparypbl Huxe Acl; 2)
HarpeB J10 Temreparypsl Boie Acl, Ho Huxe Ac3; 3) HarpeB 70 TeMIepaTypbl HE HAMHOI'O
BhIlie Ac3; 4) HarpeB 710 MOJCOJIUIYCHBIX TEMIIEPaTyp.

Bepnsiii otBeT: A-4, b-3, B-2, -1
11.BriGepure npaBUIIbHBIE YTBEPKACHUS, MIOJIb3YSACh IPUBEIEHHBIM PUCYHKOM. [Ipu
HEPaBHOBECHOW KPUCTANIU3ALMK KOMIIOHEHTOB C [TOJIHOW PacTBOPUMOCTBIO B TBEPJIOM
cocrosiHuM npu Temnepatype T (rae anbda — TBepaas ¢asa, K — xunkas dasa) (BeiOepure 1
OTBET)...

A B

OtBeTsI:
a) XUMUYECKHIl COCTaB BHYTPH 3aTBEPAEBIINX KPUCTAIJIOB COOTBETCTBYET Touke JK1;
0) XMMUYECKUI COCTaB BHYTPH 3aTBEPAEBIINX KPHCTAJIOB COOTBETCTBYET TOUKE al;
B) XUMUYECKUI COCTAaB BHYTPH 3aTBEP/IEBIINX KPUCTANIOB COOTBETCTBYET TOUKE a2;
I') KOJINYECTBO TBEPJI0# (hazbl onpexaensercs kak oTHomeHue (a2-)K1)/(al-XK1) x) konmuuecTBo
TBepJI0¥ (a3l onpenenseTcs kak oTHomeHue (al-a2)/(al-XK1).
Bepwsiii otBeT: 0, T
12.PaBHOBECHBIM KOA(pGUIIMEHTOM paclpeiesIeHUs] Ha3bIBaeTCs OTHOIIEHHUE. . .(BbIOepuTe 1
OTBET)
OtBerTsI:
a) KOJIM4YecTBa TBEpAOH (a3bl K KOJINYECTBY KHUAKOH (a3bl
0) KoMuYecTBa )KUJIKON (a3bl K KOJIMYECTBY TBEPIOH (a3bl
B) KOHIIEHTpAIIM1 KOMIIOHEHTA B TBEP/I0i (pasze K ero copep:kaHuto B )KUAKON (aze
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') KOHIIEHTPAIUA KOMIIOHEHTA B )KHJIKOH (haze K ero coJep>KaHuio B TBEPAOH daze
BepHbiit oTBET: B
13./171s1 HU3KOJIETHPOBAHHBIX CTaJeH MEPAUTHOTO KIIAcca, B COCTOSHUH ITOCTIE 3aKAJIKUA U
MOCIIEAYIOLIETO BRICOKOTO OTITYCKA C LIEJIbI0 MOMyUYeHUsI PABHOIIPOYHOT'O CBAPHOTO
COCIMHEHUS TI0CIJIe CBAPKU POBOIAT CIECIYIONIYI0 TEPMUYECKYI0 00paboTKy (BbiOepuTe 1
OTBET)
OTBeTHI:
a) 1 G y3UOHHBIN OTIKUT;
0) MOJIHBIN OTXKMUT;
B) 3aKaJIKYy;
I) 3aKaJIKy C IOCIEAYIOLUIUM BBICOKUM OTITYCKOM.
Bepnsiii otBeT: T
14.BricokoTeMIepatypHslii AenbTa-heppuT 00pa3yercsi B CBAPHBIX COSTMHEHUSX . ..
(BeIOCpHTE 1 OTBET)
OTBeTHI:
a) NP B3aWMO/ICUCTBUU )KHUJIKOCTH C ayCTEHUTOM;
0) U3 mepauTa;
B) U3 MapTEHCUTA;
I') U3 LIEMEHTUTA.
Bepnbiit oTBeT: a
15.1IpranHoii 00pa30BaHMs XOJOJHBIX TPEUIHH B CBAPHBIX COCTUHEHHSX SIBIISICTCS. . .
(BeIOepHuTE 1 HanboIEe TOYHBIN OTBET)
OTBeTHI:
a) oOpazoBaHue ayCTEHUTA U3 MEPIINTA;
0) IpUCYTCTBHE B CTAJISIX CEPHI;
B) MapTEHCUTHOE MIPEBPAIICHHE;
T') IPOIIECCHI, TPOUCXOISIINE TIPH BHICOKOM OTITYCKE CBAPHOT'O COSAMHEHUSI.
BepHblii oTBET: B

II. Onucanue wkanvl ouenueanus

Oyenka: 5
Huorcnuii nopoe svinonnenus 3adanus 6 npoyenmax: 10
Onucanue xapaxmepucmuxu evinoineHus sHanus: CTyIeHT Jajl MPaBUIbHBIX OTBETOB B
konnuecTBe He MeHee 70% oT o0mero uucia

Oyenka: 4
Huorcnuii nopoe svinonnenus 3a0anus 6 npoyenmax. 60
Onucanue xapakxmepucmuxu evinoineHus sHanus: CTyIeHT Jajl MPaBUIbHBIX OTBETOB B
konnuecTBe He MeHee 60%, Ho He 6osee 70% oT 00IIero Uncia

Oyenka: 3
Huorcnuii nopoe evinonnenus 3a0anus 6 npoyenmax. 50
Onucanue xapakxmepucmuxu 8vinoinenus sHanus: CTyIeHT 1al MPaBUIbHBIX OTBETOB B
konnyectBe He MeHee 50%, HO He Oosiee 60% oT o0IIero yucia

1I1. IIpaguna évicmaesnenusn umo2o680i OYeHKU no Kypcy

Onenka ompenensieTcsi B COOTBETCTBUU ¢ [lomokeHneM o OaTbHO-PEUTHHTOBOM CHUCTEME ISt
crynentoB HUY «MDU» Ha OCHOBaHMHM CEMECTpPOBOM M 3aueTHOM cocTaBistomux OIleHka
ompenensieTcss B COOTBETCTBHM ¢ [lonokeHneM o OaIbHO-PEUTHHTOBOM CHCTEME ISl CTYACHTOB
HNY «M5H1» Ha 0CHOBaHMM CEMECTPOBOM M 3a4E€THOM COCTABIISIOIINX
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