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2. Ilepeyenb KOMMIeTeHMIT
— CrHOCOOHOCTBIO OCYILECTBIIATH MOMCK, XpaHeHHe, 00paboTKy M aHaIn3 MHOOPMAILMH U3
pa3NUYHBIX HMCTOYHMKOB W 0a3 JaHHBIX, INPEACTaBIATH €€ B TpedyemoM (¢opmare ¢
MCI0JIb30BaHNEM WH(POPMAIIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBBIX TexHosorui (OITK-1).



1. Kpurtepun u nokasarejii OLeHUBAHHUS KOMIIETEHIIHIl HA Pa3IMYHBIX ITanax ux opmMupoBaHus

Irtan popmMupoBaHus

Kpurtepuu u nokaszaresiu olleHMBAHUSI KOMIIeTEHIH

®opMbI KOHTPOIS

dopmupyemasn
KOMIIeTeHIMH (Pa3/ieJibl, TeMbI KOMITETOHIHST 3natn: Ymers: Baaners: c¢(hopMUPOBAHHOCTH
JMCIUTIIMHBI) KOMIIeTEeHIIH
Beenenue B npenmer OIIK-1 OCHOBBI MaTEPUAIOBEICHUS U aHaJIM3UPOBATH
TEXHOJIOTUU KOHCTPYKIMOHHBIX CTPYKTYpPY U CBOMCTBA
MaTEpUANIOB, MEKTPOTEXHUUECKHE JNEKTPOTEXHUYECKUX U
MaTepHuallbl B KaUeCTBE KOMIIOHEHTOB KOHCTPYKLIMOHHBIX
JNEKTPOTEXHUYECKOrO U MaTepualioB
AJEKTPOIHEPTreTHUECKOrO
000pymoBaHUS
CrpoeHue u cBOHCTBa OIIK-1 CTPOEHUE U OCHOBHBIE CBOICTBA aHaJIU3UPOBATh Juarpamma
MaTepHaioB JJIEKTPOTEXHUUECKUX U CTPYKTYpPY U CBOWCTBa
KOHCTPYKLIMOHHBIX MaTEpUaJIOB, 3JIEKTPOTEXHUUECKUX U
MIPUMEHSIEMbIX P PEMOHTE, KOHCTPYKLIMOHHBIX
SKCIUTyaTallui U TEXHUYECKOM MaTepualioB
00CITy’KUBaHHH 00OPYIOBAHNS;
Teopus crnaBos OIIK-1 CYLIHOCTb IBJICHUI, IPOUCXOSAIINX B METOIUKAMU Omnpoc, auarpamma
Marepuallax B YCJIOBUSIX SKCILTyaTalluu BBITIOJTHEHUS PaCYETOB
563 (S0 78 MIPUMEHUTENBHO K
HCTOJIB30BaHUIO
JNEKTPOTEXHUUECKUX U
KOHCTPYKLIMOHHBIX
MaTepualioB
Kene3oyriepoaucTble CIUIaBb OIIK-1 CTPOEHUE U OCHOBHBIE CBOICTBA Omnpoc, Tect
JNEKTPOTEXHUYECKUX U (TEepMHHOIOTY ECKHUTA)
KOHCTPYKLIMOHHBIX MaTepUasOB,
MPUMEHSIEMBIX P PEMOHTE,
SKCIUTyaTallui U TEXHUYECKOM
00CTy’KUBaHHH 00OPYIOBAHNS;
MeToabl TEPMUUECKON U XUMHUKO- OIIK-1 CYILHOCTb SIBJICHUHM, IPOUCXOIALIUX B | UCIOJIb30BaTh METONAaMHU Ompoc
TEPMHUUECKOH 00paboTKH MarepualiaX B YCJIOBUSIX IKCIUTyaTalMu | TEPMHUUYECKYIO U XUMUKO- | MCIIOJIb30BAHUS
n3enui MEXaHUYECKYIO OCHOBHBIX
00paboTKH st METaNINYECKUX U
TIOTY4eHHUST TPEOYEMbIX HEMETATTUYECKUX
CBOWCTB MaTepHAJIOB MaTepHualioB B
JNIEKTPOTEXHUYECKOM

MMpOMU3BOACTBEC, a
HUMCHHO B




DJICKTPUUICCKUX
MallrHax, ammaparax,

CTaHIUAX U
MOJICTAHIUSIX
JlerupoBanHseIe cTanu OIIK-1 CTPOEHUE U OCHOBHBIE CBOICTBA Omnpoc
JJIEKTPOTEXHUUECKUX U
KOHCTPYKLIMOHHBIX MaTepUaJIOB,
MIPUMEHSIEMBIX P PEMOHTE,
SKCIUTyaTallui U TEXHUYECKOM
00CITy’KUBaHHH 000PYIOBAHNS;
[{BeTHBIC METAIIBI H CILIABBI OIIK-1 CTPOEHHUE U OCHOBHBIE CBOMCTBA CTPOUTH AUATPAMMBI Ompoc, Tect
JJIEKTPOTEXHUUECKUX U COCTOSIHUS JBOMHBIX (TEepMHHOIOT Y ECKHTA)
KOHCTPYKLIMOHHBIX MaTepUasIOB, CILUTaBOB ¥ J]aBaTh UM
MIPUMEHSIEMBIX P PEMOHTE, XapaKTEPUCTUKU
SKCIUTyaTallui U TEXHUYECKOM
00CITy’KUBaHHH 00OPYIOBAHNS;
Hemerannuueckre U KOMIO3ULIMOHHBIE OIIK-1 CTPOEHHUE U OCHOBHBIE CBOMCTBA Ompoc
MaTtepHuabl JJIEKTPOTEXHUUECKUX U
KOHCTPYKLIMOHHBIX MaTepUasOB,
MIPUMEHSIEMBIX IPU PEMOHTE,
SKCIUTyaTallui U TEXHUYECKOM
00CITy’KUBaHHH 00OPYIOBAHNS;
OCHOBBI IPOU3BOJCTBA METANIIIOB. OIIK-1 COBPEMEHHBIE CITOCOOBI TTOyIEHUS HCMOJIB30BaTh METOBI METOAAMU Omnpoc
Jlutee MaTepHalioB U U3/IETUI U3 HUX C 00paboTKH MaTepHaiOoB HCIOJIb30BaHUS
3aJJaHHBIMU CBOMCTBaMU OCHOBHBIX
METaNINYECKUX U
HEMETAJNTUYECKUX
MaTepHuayioB B
ANEKTPOTEXHUYECKOM
IIPOU3BOJCTBE, a
HMEHHO B
AIIEKTPUYECKUX
MaIIHAX, amaparax,
CTaHIUSX U
MOJICTAHIUSIX
O0pabOTKH METAJUIOB JABJICHUEM OIIK-1 COBPEMEHHBIE CITOCOOBI TTOyIEHUS HCMOJIBb30BaTh METO/BI METOAaMU Ompoc, pedepar
MaTepHalioB U U3ETUN U3 HUX C 00paboTKH MaTEepPHAaIOB HCIOJIb30BaHUS
3aJJaHHBIMU CBOMCTBaMU OCHOBHBIX

METAJNIMYCCKUX U
HCMCTATNIMYCCKUX




MaTepuajioB B
OJICKTPOTCXHUICCKOM
MMpOMU3BOACTBEC, a
HUMCHHO B
DJICKTPUUICCKUX
MallHax, amnmaparax,
CTaHIOUAX U
IOACTAaHIIHUAX

CBapo4HOE MPOM3BOJICTBO U MalKa

OIIK-1

COBPCMCHHBIC CIIOCOOBI NoTy4CHUA
MaTepuajioB U PI3I[GJIPII>'I U3 HUX C
3alaHHBIMHA CBOMCTBaMU

HCIIONB30BaTh METO/IBI
00paboTKN MaTepHaIoB

pedepar

DopMo0Opa3OBaHIE TOBEPXHOCTEH
JieTanel pe3aHueM

OIIK-1

COBPCMCHHBIC CIIOCOOBI MOTy4CHUA
MaTepuajloB U 1/13z[em/1171 U3 HUX C
3aJaHHBIMHA CBOMCTBaMU

HCIIONB30BaTh METO/IBI
00paboTKN MaTepuaIoB

pedepar

HpOBOHHI/IKOBLIe MaTepuaibl

OIIK-1

CTPOEHHE M OCHOBHBIC CBOMCTBA
JIIEKTPOTEXHUYECCKHUX U
KOHCTPYKIIMOHHBIX MaTEPHAIIOB,
OPUMEHSIEMBIX TIPH PEMOHTE,
9KCIUTyaTaIui U TEXHHIECKOM
00CITy’KUBaHHH 00OPYIOBAHNS;

Ompoc, Tect
(TEepMHHOIOTY ECKHTA)

HOJIprOBOHHI/IKOBLIG MaTepuaibl

OIIK-1

CTPOEHHE M OCHOBHBIC CBOMCTBA
SIIEKTPOTEXHUYECKHUX U
KOHCTPYKIIMOHHBIX MaTepPHAIIOB,
OPUMEHSIEMBIX TIPH PEMOHTE,
9KCIUTyaTalui U TEXHHIECKOM
00CITy’KMBaHHH 00OPYIOBAHNS;

Ompoc, Tect
(TEepMHHOIOT Y €CKHHA)

JIMDJIEKTPUYECKIE MAaTEPHATIBI.
[poboi

OIIK-1

CTPOEHHE M OCHOBHBIC CBOMCTBA
SIIEKTPOTEXHUYECKHUX U
KOHCTPYKIIMOHHBIX MaTEpPHAIIOB,
OPUMEHSIEMBIX TIPH PEMOHTE,
9KCIUTyaTaIui U TEXHHIECKOM
00CITy’KUBaHHH 000PYIOBAHNS;

Tecr
(TEepMHHOIOT Y €CKHHA)

MarsuTHele MaTepuaibl

OIIK-1

CTPOEHHE M OCHOBHBIC CBOMCTBA
SIIEKTPOTEXHUYECKHUX U
KOHCTPYKIIMOHHBIX MaTEPHAIIOB,
OPUMEHSIEMBIX TIPH PEMOHTE,
9KCIUTyaTalui U TEXHHIECKOM
00CITy’KUBaHHU 00OPYIOBAHNS;

pedepar




KpnTepnn H IIKAJbl OHCHUBAHUA

1. Kpurepun ouenku pedepara

Banasl

XapaKkTepuCTHKHU 0TBETa CTYeHTAa

4

- CTYZICHT TJTyOOKO ¥ BCECTOPOHHE YCBOWII MTPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIIEA0BATEIHHO U TPAMOTHO €T0 MU3JIaraer;

- ONUPAsCh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOM JINTEPATYpPhI, TECHO
NPUBSI3BIBACT  YCBOCHHBIC  HAyUYHBIC IOJIOKEHHSI C  MPAKTHYECKOH
JEATEIbHOCTRIO;

- yMeJI0 00OCHOBBIBAET M aPTYMEHTHPYET BBIBUTAEMbIC UM HJICH,

- JIeNIaeT BBIBOJbLI M 0000IICHNS,

- CBOOOIHO BiaA€ET NOHATHUIMU

- CTYIOEHT TBEPAO YCBOWUJ TE€My, TPAMOTHO W IO CYIIECTBY H3JIaraer ee,
OTHPAsiCh Ha 3HAHUS OCHOBHOMU JIUTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEI;

- YBSI3BIBAET YCBOCHHBIC 3HAHMSI C TPAKTHUECKON JEATeIbHOCTHIO;

- aQpTYMEHTHPYET Hay4HbIC TOJIOKEHUS;

- JIeNIaeT BBIBOJLI U 0000IICHNS;

- BJIQJICET CUCTEMOM OCHOBHBIX IIOHATHUHU

- TeMa pacKpbITa HEJIOCTATOYHO YETKO U TOJIHO, TO €CTh CTYJCHT OCBOMII
npobiieMy, IO CYIIECTBY H3JaraeT €€, ONUPasCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPATYPHI;

- JIOITyCKaeT HEeCYLIECTBEHHbIEC OIMOKH U HETOUHOCTH;

- UCTIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM NMPUMEHEHUH 3HAHUM;

- c1a0o apryMeHTHPYeT HayuHbIe TIOJIOKECHHUS,;

- 3aTpyAHsAETCS B (JOPMYJIMPOBAHUH BBHIBOJIOB U 0000IIEHNI];

- YACTUYHO BJIAJICET CUCTEMOU MOHATUHI

- CTYZICHT HE YCBOWJI 3HAUUTEIIBHOM YacTH MpoOIEMBI;

- IOTMYCKaeT CYIIECTBEHHBIC OMIMOKH U HETOYHOCTH IPU PACCMOTPEHUH €€
- HCTIBITHIBAET TPYIHOCTH B MPAKTUYECKOM NMPUMEHEHHUH 3HAHHUI,

- HE MOKET apTryMEHTHUPOBATh HAyYHBIC MTOJI0KCHHUS,

- He (popMyIHUpyeT BHIBOJIOB U 000OIICHHUI;

- HE BIIAJICECT MOHITHITHBIM ammapaToM

Kpurepun onpoca

Banasl

XapaKkTepuCTHKHU 0TBETa CTYeHTa

- CTYZICHT TJTyOOKO ¥ BCECTOPOHHE YCBOWII MTPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIIEA0BATEIHHO U TPAMOTHO €T0 M3JIaraer;

- ONUpAsCh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOM JINTEPATYpPhI, TECHO
NPUBSI3bIBACT  YCBOCHHBIC  HAyUYHBIC IOJIOKEHHS C  MPAKTHYECKOM
JEATEIbHOCTBRIO;

- yMeJI0 00OCHOBBIBAET M aPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH,

- JIeNIaeT BBIBOJbLI M 0000IICHNS,

- CBOOOIHO BaA€ET NOHATUIMU

- CTYIEHT TBEPAO YCBOWUJI TE€My, TPAaMOTHO W IO CYIIECTBY H3JIaraer ee,
OTHPAsiCh Ha 3HAHUS OCHOBHOMU JIMTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEIH;

- YBSI3BIBAET YCBOCHHBIC 3HAHMSI C IPAKTHUECKON JEITeIbHOCTHIO;

- aQpTYMEHTHPYET Hay4HbIC TOJIOKEHUS;

- JIeNIaeT BBIBOJbLI M 0000IICHNS,




- BJIQJIEET CUCTEMOM OCHOBHBIX IIOHATHUHU

0,5

- TeMa pacKpbITa HEJIOCTATOYHO YETKO U TOJIHO, TO €CTh CTYJCHT OCBOMII
npo0OiieMy, MO CYIIECTBY H3JaraeT €€, ONUPasCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPATYPHI;

- JIOITyCKaeT HEeCYLIECTBEHHBIEC OIIMOKH U HETOUHOCTH;

- UCTIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM NMPUMEHEHUH 3HAHUH;

- c1a0o apryMeHTHPYeT HayuHbIe OJIOKECHHUS,

- 3aTpyAHsAETCS B (JOPMYJIMPOBAHUH BBHIBOJIOB U 0000IIEHNI];

- YACTUYHO BJIAJIEET CUCTEMOU MOHATUHI

- CTYZICHT HE YCBOWJI 3HAUYUTEIBHOMN YacTH MPOOIEMBI;

- IOTMYCKaeT CYIIECTBEHHBIC OMIMOKH U HETOYHOCTH MPU PACCMOTPEHUH €€
- HCTIBITHIBAET TPYIHOCTH B MPAKTUYECKOM NMPUMEHEHHUH 3HAHHU,

- HE MOKET apTryMEHTHUPOBATh HAyYHBIC MTOJI0KCHHUS,

- He (popMyIHUpyeT BHIBOJIOB U 000OIICHHUI;

- HE BIIAJICCT MOHITHITHBIM ammapaToM

3.

Kpurtepnu onieHKH AMarpaMmsl

Banasl

XapaKkTepuCTHKHU 0TBETa CTYAeHTa

2

- CTYZICHT TJTyOOKO ¥ BCECTOPOHHE YCBOWII MTPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCIIEA0BATEIHHO U TPAMOTHO €T0 MU3JIaraer;

- ONUPAsCh HA 3HAHUS OCHOBHOW W JOMOJHHUTEIBHOM JINTEPATYpPhI, TECHO
NPUBSI3bIBACT  YCBOCHHBIC  HAyUYHBIC IOJIOKEHHSI C  MPAKTHYECKOM
JEATEIbHOCTBIO;

- yMeJI0 00OCHOBBIBAET M aPTYMEHTHPYET BBIIBUTAEMbIC UM HJICH,

- JIeNIaeT BBIBOJbLI U 0000IICHNS,

- CBOOOIHO BIaAECET NOHATUIMU

- CTYIOEHT TBEPAO YCBOWUJ TE€My, TPAaMOTHO W IO CYIIECTBY H3JIaraer ee,
OTHPAsiCh Ha 3HAHUS OCHOBHOMU JIUTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEIH;

- YBSI3BIBAET YCBOCHHBIC 3HAHMSI C IPAKTHUECKON JEITeIbHOCTHIO;

- aQpTYMEHTHPYET Hay4HbIC TOJIOKEHUS;

- JIeNIaeT BBIBOJbLI M 0000IICHNS,

- BJIQJIEET CUCTEMOM OCHOBHBIX IIOHATHUHU

0,5

- TeMa pacKpbITa HEJIOCTATOYHO YETKO U IOJIHO, TO €CTh CTYJCHT OCBOMII
npobiieMy, IO CYIIECTBY H3JaraeT €€, ONUPasCh Ha 3HAHHUS TOJBKO
OCHOBHOM JIUTEPATYPHI;

- JIOITyCKaeT HEeCYLIECTBEHHbIEC OITMOKH U HETOUHOCTH;

- HCTIBITBIBACT 3aTPYAHEHUS B IPAKTUYECKOM NMPUMEHEHUH 3HAHUM;

- c1a0o apryMeHTHPYeT HayuHbIe OJIOKECHHUS;

- 3aTpyAHsAETCS B (OPMYJIMPOBAHUH BBHIBOJIOB U 0000IIEHNI];

- YACTUYHO BJIAJICET CUCTEMOU MOHATUHI

- CTYZICHT HE YCBOWJI 3HAUUTEIBHOMN YacTH MpoOIEMBI;

- IOTMYCKaeT CYIIECTBEHHBIC OMIMOKH U HETOYHOCTH MPU PACCMOTPEHUH €€
- HCTIBITHIBAET TPYIHOCTH B MPAKTUICCKOM NMPUMEHEHHUH 3HAHH;

- HE MOKET apTryMEHTHUPOBATh HAyYHBIC MTOJI0KCHHUS,

- He (popMyIHUpyeT BHIBOJIOB U 00OOIICHHUI;

- HE BIIAJICeT MOHITHIHBIM almapaToM

4. Tect (TEepMUHOJIOTHYECKHUI)

IIpoLieHT NpaBUIBHBIX OTBETOB o 60 61-80 81-100

KonnyecTBo 0anioB 3a penieHHbIH TeCT 1 2 4




Tunogvie KOHmMpPONbHBIE 3A0AHUA U MEMOOUYECKUEe Mamepuaisvl, onpeoensouue
npoyeodypvl OUeHUGAHUA 3HAHUIL, YMEHUIl, HABLIKOE U (unu) onvima OeamenbHOCHU,
XapaKmepusylouwux Imanvlt  QOpMuUposanus  KOMHEmMEHUuii 6 npoyecce O0CE0CHUA
o0pazoeamenvHoll NPOZPAMMbL

IIpuMepHBIii NepeYeHb BONPOCOB MPOMEKYTOYHOM aTTeCTAllUM:

Knaccudukanus matepuanoB. KOHCTpYKTUBHBIE MaTepHaibl. DIEKTPOTEXHUYECKHE MaTepUabl.
Marepuansl  3JI€KTpOHHOM — TexHUKU.Buael  xumuueckodt  cBsizu. CTpoeHue  TBEpPABIX
ten.Kpucramnel. pemerku bpass. Munexkcet Miomnepa. JledekTsl KpUCTAIMYECKUX PELIETOK.
Nzomopdmsm u momumopdusm. Crexna, amopdubie Tena. [lonsarue o OnkHEM M JaTbHEM
TOPSIIIKE.

Juarpamma cOCTOSIHUS Kee30 — HeMeHTUT. Ctanu ¥ 4yryHbl. Pa3oBble IPEBpaALICHHs B CUCTEME
Fe-FesC. Meroasl Tepmuueckoil o0paboTku craneidl. a3oBble MNpeBpalleHus cTajneil mnpu
TepMUuYeckoi 00paboTke. MeToapl MEXaHWYECKUX MCTBITAaHUNA KOHCTPYKIIMOHHBIX MaTEpHUasoB.
Tutan u ero cruiaBsl. ATIOMUHUN U ero criaBbl. CrisiaBbl HA OCHOBE MeM. JIernpoBaHHbIE CTaJM.

da30BbIC paBHOBECHS. Y PaBHEHHE COCTOSHUS MHOTO(a3HOW MHOTOKOMIIOHEHTHOM CUCTEMBI U
YCIIOBHSI TEPMOJAMHAMHYECKOTO paBHOBECHS (pa3 B MHOTOKOMIIOHEHTHOH cucteme. [IpaBuio das3
I'n66ca. Metoas! noctpoeHus (hazoBbIx quarpaMM. Tepmuueckuii ananus. da3oBeie
IIPEBPALICHUS B OJHOKOMIIOHEHTHBIX cucTeMax. Pa30oBble JUarpaMMBbl IByXKOMIIOHEHTHBIX
CUCTEM.

@da3oBble AMarpaMMBbl C HEOTPAaHUYEHHOW U OTPAaHUYEHHOW paCTBOPUMOCTBIO B TBEPAOM
coctossHuM. Pa30BbIe TUArpaMMbl ¢ SBTEKTUYECKUMU U IEPUTEKTUYECKUMHU IIPEBPALICHUSMU.
IIpaBuiio peryara. luarpaMma COCTOSIHUSL ¢ XUMUYECKUM COCUHEHUEM.

Crpykrypa kpuctamioB. I'pynms! TpaHcasauuil. IHAEKCHI y3710B, Y3JI0BbIX PSAOB U Y3JI0OBBIX CETOK
Kpuctamia. [TapaMeTpbl 3J€KTPOMarHUTHOW BOJIHBI. J{u(pakius peHTIT€HOBCKHX JTy4yel B
kpuctaie. YpaBHenue bparra. Ycnosus Jlays. Pentrenosckue Tpyoku. Judpakromerpsl. Meton
opouka. Berduciaenue napaMmeTpoB 3J1€MEHTAPHOM SYEHKU KPUCTAJLIA 110 JaHHBIM
peHTreHOBCKOM nudpakuuu. [InkHOMeTpUyecKast i PeHTI€HOBCKasl IJIOTHOCTh KPUCTAIUIOB.

DHepreTuyeckne ypoBHH CBOOOAHBIX aromMoB. OOMmeHHOe B3ammojeicTBue. OOoOIIecTBICHUE
AJIEKTPOHOB B KpucTayuie. ODHepreruueckue 30Hb. [lonarue o0 »sddextuBHON Macce.
Pactipenenenne  smexktpoHoB.  OCOOGHHOCTM ~ SHEPreTHYECKUX  JUMArpaMM  METaJUIOB,
MOJIYTIPOBOHUKOB M TU3JICKTPUKOB.

@u3nuecKue IpoLecchl B IPOBOJIHUKAX U UX cBoicTBa. IIpoBoaHuku I u Il pona. @usnueckas
MIPUPO/IA JIEKTPONPOBOAHOCTU B MeTallnax (kiaccuueckas teopust Hpyne-Jlopenua).
OnexTpoHHbIN Ta3. KoHIeHTpanus cBOOOJHBIX 3MIeKTPOHOB. [1moTHOCTH TOKA.CBSI3b MEXKAY
JIEKTPONPOBOAUMOCTBIO M TEIJIONIPOBOIHOCTHIO MeTaJI0B. OrpaHMyYeHHs KJIACCUUECKON TEOPHH.

KBanToBas craTucTrka 31eKTpoHOB B MeTaiuiax. @yHkius @epmu. Yposau ®@epmu. BreiponenHoe
COCTOSIHME DJIEKTPOHHOIO ra3a B MeTajulax. PacnpeneneHue 3IeKTpOHOB 110 CKOpocTsM. JlnuHa
cBoboaHOTO TIpoOera. Temmepatypa Jlebas. 3aBUCMOCTD yIEIBHOTO COTIPOTHBIICHUS METAJLIOB
OT TEMIIEPATYPHL.

Bnusiaue mnpumeceit W IeeKTOB CTPYKTYpHl Ha YICIbHYIO HPOBOJAUMOCTH METAUIOB.
DNEeKTpUUECKUE CBOMCTBA METAUIMYECKUX CIIaBOB. CONPOTUBIIEHHE MPOBOJHUKOB Ha BBICOKHUX
yactorax. lloBepxHOCTHBI d¢dekr. CONpoTUBICHHE TOHKHX METAJUIMYECKHX IUICHOK.
Pazmepnslii o dext. KoHTakTHBIE sIBICHUS U TEPMO-3.11.C. SIBIIEHHE CBEPXIPOBOJMMOCTH.

MarnuTHble CBOWCTBA TBEPABIX Tel. MarHutHas BOCIPUUMYUBOCTE U HAMarHM4EHHOCTb.
HuamarnetusMm. Ilapamarnetusm. ®eppoMarnetusm. CHOMHOBBIE BOJIHBL. MarHuTHbIE JOMEHBI.
AnTHdeppomMarseTusM 1 peppoMaraeTu3M. MaruuTHbIA pe3oHaHC. MarHUTHbIE MaTepHaJIbl.

OcHOBHBIE (U3MYECKUE TMPOIECCHl B TONYMPOBOJHUKAX W uX cBoicTBa. (CoOCTBEHHBIN
MIOJIYIIPOBOTHUK U COOCTBEHHAs DJIEKTPONPOBOAHOCTh. BiMsHUE mMpuMeceidl Ha IIEKTPUYECKHUE
CBOMCTBA MOJYIPOBOAHUKOB. JIoHOPHI U akienTopbl. OCHOBHBIE 1 HEOCHOBHBIE HOCUTEIH 3aps/ia.
Mexanu3m paccesHHST W TOABWKHOCTb HOCUTENEH 3apsnaa. TemmeparypHas 3aBHCUMOCTb
MPOBOAMMOCTH. HepaBHOBECHBIE COCTOSIHUS, MEXaHM3MBI U IapaMeTpbl PEKOMOWHAIUU.




Huddysmonnsie u  apeiipoBeie  ToKM. Ontuueckue U (POTOINEKTPUUYECKHE CBOWCTBA
MOJIYITPOBOAHUKOB. D dekt Xoiuia.

Marepuansl A7 TBEpJOTENbHBIX JiazepoB. TpeboBaHHMs K MaTpuie W akTuBaTtopy. [IpuHuumn
reHepaluu KOTePeHTHOro M3nydyeHus. Kpucranmudeckue U CTEKI000pa3Hble MaTpUIlbl. MeToabl
BBIpAIIMBAaHUs MOHOKPHUCTAJIIOB.

MarsuTHble MaTepHaibl. XapaKTepHCTUKAa MarHUTHBIX MaTepuaiioB. [Ipupoaa ¢peppomarHuTHOTO
cocrostiHus. [Iporieccrl npu HaMarHMYUBaHUM eppoMarueTukoB. [loBenenue heppoMarHeTHKOB B
NEPEMEHHBIX MAarHUTHBIX TMOJNsAX. Maruutaele norepu. CoctaB M cTpoeHHe (HeppHUTOB.
OCOo0eHHOCTH WX MAarHUTHOTO ymopsiiodeHus. TemmepaTypHas 3aBUCUMOCTh HaMarHWYEHHOCTH.
JIoOMEHHBIE CTPYKTYpbI B TOHKMX MarHUTHBIX IUICHKaX. [{UIMHapUYEeCKe MarHUTHBIC TOMEHBI.

Knaccugukamuss MarHUTHBIX MaTE€pHaJiOB IO CBOMCTBAM M TEXHOJOTHYECKOMY Ha3HAYEHHUIO.
MarnutomMsarkue Marepuansl Uil TOCTOSHHBIX M HHU3KOYAaCTOTHBIX MAarHUTHBIX IIOJICH.
BbICOKOYAaCTOTHBIE MarHUTHbBIE Marepuasabl. MarHUTOIUANEKTPUKA U BBICOKOIPOHHUIAEMBbIE
(beppuThl. DIEKTPUYECKHE U MarHUTHBIE CBOWMCTBA, X 3aBUCHMOCTh OT COCTaBa, MPHUMEHEHHE B
panuo3IeKTpOHUKE. MarHuTOTBepAble MaTepHalibl. BRICOKOKOIPLUUTHBHBIE CIUIaBbl U (DEPPUTHL.
MarHuTHble JIGHTBI W JAMCKA Juid  3amuck  uH(opManuu. MarHuTHbIE — MaTepuabl
CHELMAIU3UPOBAHHOIO Ha3HAYCHMUSL.

dusnuecKue IpoLecchl B ANDIIEKTPUKAX U UX cBoicTBa. [lomspusanus ausinekTpukoB. Toku
CMEILEHHS U AIIEKTPOIPOBOTHOCTH TUAIEKTpUKOB. [loTepu B mudnextpukax. [Ipodoit
JUDIIEKTPUKOB.

[TaccuBHble nudnexTpuku. Kimaccudukamus nudnekTpukoB. OCHOBHBIE CBEICHUS O CTPOSHUU U
cBOMCTBax noymmepoB. JInHeliHple noaumepbl. KOMIIO3UIIMOHHBIE TOPOIIKOBBIE IIACTMACCHI U
CIIOUCTBIE IUTACTUKH. DJIEKTPOU30JISLMOHHBIE KoMIIayH 1bl. Heoprannueckue crexina. CuTtaibl.
Kepamuxa.

AxTuBHBIEC IUANNEKTpUKH. Kiaccudukanus akTHBHBIX AUANIEKTPUKOB. CErHETORIEKTPUKH.
I1be30anexTpuku. [luposnektpuku. Dnekrpersl. JKuakne KpucTauibl.

IIpumepHas TemaTnka pedeparos:

— Kpucramimueckoe cTpoeHne METAIIIOB.

— THumbl KPUCTAININYECKUX PELIETOK METAJUIOB.

— THomumopodusm.

— Cranu cnenuanbHOT0O HazHaueHUs. MI3HOCOCTOMKNE U IIApUKONIOAIINITHUKOBBIE CTAJIH.

— KoHCTpyKIIMOHHBIE KOPPO3HMOHHO-CTOMKHE U KAPOCTOMKHE CTAIN U CIUIaBbl. JKaponpouHble
CTaJIH.

— IHrammoBounsie ctanu. Ctanayu ¢ 0cOOBIMU CBOMCTBAMM: MAarHUTOMSTKHE MaTEpUAIIbI,
MarHuTOTBEPAbIE.

—  AHTU(PUKIIMOHHBIE CIUIaBbl. AHTU(PHUKIIMOHHBIE CIIIaBBI HAa Pa3IMYHbIX OCHOBax. CBONCTBA,
MapKHpOBKa.

— JlMcepCHOYNPOYHsIEMbIE, BOJIOKHUCTBIE U CIIOUCTBIE KOMITO3UTHI. [loiryuenue neraneit u3
KOMIO3MLIMOHHBIX MaTepruasoB. CrocoObl Moy4eHus: NOPOIIKOB. IIpuroToBnenune cmecu.

— KucnopoaHo-KOHBEPTOPHBIN CIOCOO MOTyYEHHS CTANH.

— Ilomydenue cranu B MapTEHOBCKUX, DJICKTPUYECKUX NYTOBBIX U UHIYKIIMOHHBIX I1€YaX.

— TexHOIOTUS U3rOTOBJICHUS TIECYAHBIX JINTEHHBIX (JOPM U CTEpPIKHEH.

— Jlutbe B Metayuinyeckue ¢popmel. JIutebe noa nasienuem. LlenrpoOexxnoe autbe. JIuthe B
0007109KOBYIO (popMy. TeXHOJIOTHS U3TOTOBJICHHUS TNIACTMACCOBBIX J€Talel METOJOM JIUThSI.

— BrnusHue HarpeBa Ha CTPYKTYpY U CBOMCTBA 1e(hOPMHUPYEMOTO METaIa.

— TloHATHe X0NI0IHOM, HETIOIHOM U ropsueii 00paboTke naBieHueM. Temmneparypa Harpena.

— Ilpokarka Metanna. CyniHoCTh polecca npeccoBanus. Bonouenue. Onepanny KOBKH.

— OObemHas ropsiyas U X0JI0JHas! IITaMITOBKa. JIMCTOBas mITaMITOBKA.

— TexHOJIOrHs U3rOTOBIEHUS IUIACTMACCOBBIX ACTAJIEH IITAMIIOBKOW U3 JINCTOBOTO MaTepHaa.

—  @U3HMKO-XMMHUUYECKHE OCHOBBI IIOJIyY€HHs CBAPHOI'O COCIUHEHHUS.




Knaccugukarust MeTo10B CBapKu.
["a3oBas cBapka U KMCIOpOJHAs Pe3Ka.
KoHTakTHO cBapku. DnekTpuueckas qyroBasi cBapku. PydHas gyrosas cBapka.
ABTOMaTHYeckas cBapka noj cioeM ¢uiroca. OCOOEHHOCTH CBApKH B CPEJIE 3aIIUTHBIX T'a30B.
IIna3menHas cBapka. YibTpa3BykoBas cBapka. CBapka TpeHueM. CBapKka B3pbIBOM.
Crnioco6sb1 naiiku. TexHomornyeckuii mpoiece manku.
OcobeHHOCTH CBapKu IutacTMacc. HamblieHne Matepuanios.
ITonyueHue HEpa3beMHBIX MAaTEPUATIOB METOOM CKJIIEHBAHMSL.
MaruuroTBepzple U MarHUTOMATKUE Matepuainsl. [lotepu Ha rucrepesuce.
CxeMa 3aMeIIeHus 1 BEKTOpHAs InarpaMma KaTyIIKH ¢ (heppOMarHUTHBIM CEPACYHUKOM.
Bupl MarHuTHBIX MaTepHANIOB U 0OJIACTH UX TPUMEHEHHS.
CTtpoeHre MeTauIoB U CIUIaBOB, TU((Y3MOHHBIE TPOLIECCH B METAILIE.
MexaHndeckue CBOMCTBA METAJUIOB U CIUIABOB.
Tumel cBsA3e B TBEPABIX TEIIAX.
AHN30TpOINS CBOMCTB METAILIOB.
Jle(peKThl KPUCTATUINYECKOTO CTPOCHHUSI.

Buner nedextoB, ux KiaccupUKaIus.
Da30BO-CTPYKTYPHBINA COCTAB CILIABOB.
Meramueckue CIUIaBbl.
TBepable pacTBOPBL, XUMUUECKNUE COETMHEHUS, T€TEPOT€HHBIE CUCTEMBI.
Kpucrannuzanus MeTauioB U CIUIaBOB.
KoHCTpyKIIMOHHBIE METAIIIBI U CILIABBI.
Jlnarpamma COCTOSIHUSL CUCTEMBI CILUIABOB XKEJI€30-1IEMEHTHT.
Cranu MalMHOCTPOUTENBHBIE YIIEPOAUCTHIE CTAIN, X MAapPKHPOBKA.
Uyrynsl. CBoiicTBa 1 Ha3HaueHue yyryHoB. Knaccudukanus ayryHos.
[Tponeccr! rpaduTuzammyu. MapKUpOBKa YyTyHOB.
Ceppylitf yyryH. MoandumpoBaHHbI cepblif YyTryH.
KoBkwuii uyryH. BeICOKOTIPOUYHBIN YyTyH.

CriennanbHbI€ UyTyHBI.
Knaccugukamnus BuioB TepmMooOpaboTku. J(narpaMMa H30TepMUYECKOTO paciaa.
OcHOBHBIE BUIBI TEPMUUYECKON 0OpaOOTKHU CTaIel: OTXKHT, 3aKaJIKa, OTIYCK (CTapeHue).
Bunpt omxura 1 pona: nuddy3HOHHBINH, peKPUCTAITM3AMOHHBIHN, IS CHATHS HAIPSOKSHUH.
Omxur ¢ $pa3zoBoOM MEPEKPUCTATIIUZANNCH: TOJTHBIN, HEMOJIHBIN, N30 TEPMUYCCKUI OTHKUT.
Hopmanu3zanus cranu. 3akanka ctaid. OTIYCK CTajdy UM Ha3HAYEHUE OTITyCKa.
XuMHUKO-TepMuyeckas o0padoTka ctanu. PU3N4YecKrue 0CHOBBI XUMHKO-TEPMHUYECKOM
00paboTKu.
IlemenTarus. HurpouemeHTanus ctaai. A30THPOBAHHE CTAJIH.
®a3bl, 00pazyeMble JETUPYIOIIUMH 3JIEMEHTaMH C JKEJI€30M H YIIIEPOIOM.

BnusiHue nerupyrommx 3JeMeHTOB Ha TOTMMOP(U3M Kemesa.
Knaccugukarus 1 MapKUpoBKa CTalIeH.
KoHCcTpyKIIMOHHBIE MAIIMHOCTPOUTEIBHBIE JIETUPOBAHHBIE CTAJIU: IEMEHTHUPYEMBIE,
yJIydlIaeMbl€, PECCOPHO-TIPYKUHHBIE CTAJIH.

AnromuHu# U ero ciasbl. CBONCTBA aIFOMUHMSL. AJIFOMUHHUEBBIE CILIABBL: JIUTHIE U
neopMupoBaHHbBIE.

OOm1as xapakTepUCTHKA BUJOB TEPMUIECKON 00pabOTKH CIIJIAaBOB aMIOMUHUSA. MapKUpOBKa
AJIIFOMMHMEBBIX CILJIABOB.

Tutan u ero craBbl. CBOMCTBA, KIacCH(HUKAIS CIUIABOB TUTaHA. MapKUpOBKa,
IIPUMEHEHHE.
Menp u ee cruiassl.



— JlaTyHu U UX CBOMCTBA, MAapKUPOBKA, IPUMEHEHUE.

— bBpon3ssl. ledhopmupyemsie u nuteiinpie 6ponssl. CocTaB, cBOICTBA, MapKu, 00J1acTh
IIPUMEHEHHS].

— Krnaccudukarus nonuMepHbIX MaTepHaioB: TEPMOTUIACTUYHbIE TTOJUMEPHI,
TEPMOPEAKTUBHBIE ITOJIUMEPBI.

— IInmactMacchl, X COCTaB, CBOMCTBA.

— DnexTpuuecKue MaTepuansl, pe3uHa. Knesmue matepuansl. JIakokpacouHble MaTepHaIbL.
Kepamuka. Crekio. JlpeBecuHa.

— OCHOBBI METAJUTYPrU4YECKOTO MPOU3BOJICTBA.

— JloMeHHO€E TPOU3BOICTBO.

— OcHOBBI IPON3BO/ICTBA AIIOMUHUS, TUTAHA U MEH.

— OcCHOBBI TOPOLLIKOBOM METAJUTYPIHH.

— OcHoBbl IMHENHHOTO Npou3BoAcTBa. Moaenu. @OopMOBOYHBIE U CTEP)KHEBBIE CMECH.

—  Teopernyeckue 0CHOBBI TUTACTUYECKON JedopMarui MetauioB. Hakoer.

— Kiaccudukanus 1 0CHOBHbIE CBOICTBA IIPOBOJHUKOBBIX MaTEPHUAJIOB.

— Kiaccudukanus nomynpoBoIHUKOBBIX MAaTEPUAIIOB.

— JKuzaxue u TBepble TUAIIEKTPUKH, UX TIPOOOIA, BUIBI pa3psiiOB.

— CBolicTBa MarHUTHBIX MaTEPUAJIOB, SBJICHHUS HAMAarHUYMBAHUS.

IIpumep n1uarpamMmsi.

1. IlepBbiit TN AuarpaMM. B sToM ciydae koMnoHeHThl A U B HeorpaHWYeHHO pacTBOPUMBI B
KHUJIKOM COCTOSIHUHM, a B TBEPJIOM COCTOSIHUM HE OOpa3yl0oT HU pPAacCTBOPOB, HU XUMHUYECKUX
coeMHeHu. AGCOIIOTHON HEpaCTBOPHUMOCTH KOMIIOHEHTOB Py B JIpyre He CYIIEeCTBYeT. Tem
HE MEHee, B HEKOTOPBIX CIy4asX C JOCTATOYHBIM HPUOIMKEHHEM MOXHO CYHTaTh, YTO W3
KHUJIKOCTH BBIJCTSIOTCS B BUJEC OTAETBHBIX (a3 YMCThIE KOMIIOHEHTHI. JTO Halmomaercs,
Hanpumep, ans cucteM Pb-Ag, Cd-Bi m gp. Jlmarpamma cocTOsIHHS NIl TIOJIOOHBIX CHUCTEM
CXEMaTHYECKH Ipe/cTaBiIeHa Ha pucyHke. JKuakuil paciuias (mosie 1) xapakrepusyercs TEM, YTO
B M3BECTHBIX NIPEJEIAaX MOXKHO IIPOU3BOJIBHO U3MEHAThH H €r0 TEMIIEPATYPY, U COCTaB, HE BBI3bIBAs
nosineHust HOBoIX (a3 (C=2). Jlunuu T1E u T2E orpannumBaror obnactu (mone II u III),
OTBEYAIOLIE MOHOBAPUAHTHBIM JIByX(a3HbIM paBHOBECHSM. DTO O3HAYAET, HAIIPUMED, UYTO €CIU
3aJjaHa TeMIlepaTrypa, TO COCTaB KHUIAKOM (a3bl, HAXOIAIIEHCS B PAaBHOBECHU C UUCTHIM
KOMIOHEHTOM A wiu B, Oyaer He NpOM3BOJIBHBIM, a CTPOTO OIpelesleHHBIM. Tak. mpHu
teMieparype T3 cocTaB >KMIKOCTH, HaxOJslIelcs B paBHOBECHM C TBEPIABIM A, ompenensercs
IIepeceyeHeM rOpPU30HTANIBHON NpsIMOM, uayiel Ha ypoBHe T3 c¢ nunueit nuksuayca T1E, T.e.
COOTBETCTBYET TOYKEe a Ha ocu abcmucc. B mone II cymectByror nBe ¢aspl - pacruiaB
MEePeMEeHHOTO cocTaBa U TBepawlii kommoHeHT A. Ilome III Takke ompenenser o00sacTh
CYIIECTBOBaHMs JIBYX (a3 -TBEpPAOTO KOMIIOHEHTa B u pacmiaBa mepemeHHOro cocraBa. B momne
IV naxonurcs MexaHuyeckast cMech TBepAbIx A u B.
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2. B aTom ciyyae KOMIOHEHTHI A ¥ B HeorpaHHUEHHO PacTBOPUMBI IPYT B JIpyTe Kak B KHJKOM,
TaKk U B TBEPJOM COCTOSIHUM M HE 00pa3yloT MeXay co0oil XuMHuueckux coequHeHuil. CucreMsbl
TaKOTO THIA OOBIYHO 00Pa3yrOTCs OMU3KUMU IO CBOEH MPUPOJEe KOMIIOHEHTaMu, Harpumep, Cu-
Ni, Ge-Si, Bi-Sb u T.1. Ha puc.7 cxemarndyecku MpeACTaBiIeHA AHarpaMMa TaKOH CHUCTEMBI.
BunHo, 4TO KpHCTaIbl TBEPAOTO PACTBOPA, HAXOISALIETOCS B PABHOBECHHU € PACILIaBOM cOcTaBa |
npu temnepatype T), UMerOT coctaB, oTBevaromuii Touke 2 (TBepaas (aza oOoramieHa Ooiee
TYrOIUIABKMM KOMIIOHEHTOM). B mporecce oxnaxaeHus cucreMbl B uHTepBasie T1-T2 coctaBbl
paBHOBECHBIX (pa3 MEHSIOTCS IO IMHUSAM JTUKBHyca (0Tpe3ok | a) u comumyca (oTpe3ok bm). ITpu
3TOM KHMIKOCTh oOoramjaercss 0Oojee JIeTKOIUIaBKUM KOMIIOHEHTOM U Tpd  OKOHYaHUU
KpUCTANIM3AlMN COCTaB TBEpAOH (a3l mpuOMMKaeTcss K MCXOJHOMY COCTaBy pacIliaBa.
[Tocnennue nopuuu XKUAKOCTU MIpU TeMiiepatype T2, Haxoas1ieicsi B paBHOBECUM C KpUCTaJJIaMU
1, 6ynyt umerts coctaB 3. B untepBane temmneparyp TA-TB cocraBel TBepmoi u kuukoi ¢as
CYIIECTBEHHO OTIMYAIOTCS JAPYT OT JApyra. DTO MO3BOJIAET B CIydae TAaKUX CIUIABOB OCYIIECTBIIATh
ApOoOHYI0 KPUCTAJUIM3ALMIO, T.€. BBIJIENIATh OJWH U3 KOMIIOHEHTOB B MOYTH YHUCTOM COCTOSIHUH.
3aMeTuM, YTO B OOBIYHBIX YCIOBHSX KPUCTAJUIM3ALMU HE MOXKET JOCTUraThCsl COCTOSIHUE
paBHOBECHS], M TIOATOMY BBIJEIISIOUINECS TBEPbIE PACTBOPHI HE MMEIOT COBEPILIEHHO OJHOPOTHON
CTpYKTYphl. IIpuOIM3HUTECS K TaKOW CTPYKType MOJKHO JIMIIb MPH YPE3BBIYAWHO MEIJICHHOM
OXJIXKJIEHUH, KOTJa TpU KaKIOM TeMmIepaType YCIeBaeT YCTAaHOBUTHCS paBHOBECHE, IS
JIOCTIDKEHUSI KOTOPOTO JIOJDKHO —TIPOM30MTH M3MEHEHHE COCTaBa paHee BbIIEIMBIINXCS
KPUCTAJJIOB TBEPJIOTO pacTBOpa. OTUM OOBSACHSETCSA, YTO B NPAKTUYECKUX YCIOBUAX TIPHU
KPUCTAJTM3AIlMH CIUIAaBOB HAOJIOAAETCS SBJICHHUE JIMKBALIMU, COCTOSIIEE B TOM, YTO HAPYKHBIE U
BHYTPEHHHUE OO0JIACTH KPUCTAIOB TBEPABIX PACTBOPOB OoJiee WM MEHEe CHIBHO OTJIMYAIOTCS
Apyr OT Jpyra MO COCTaBy. B HEKOTOPBIX Cydasx JTUKBAIUIO YCTPAHSIOT MyTEM JIUTEIHHON
BBIJIEP)KKU TIPU BBICOKUX TeMIIEpaTypax, OJJHaKO, ECTECTBEHHO, HIXKE JINHUH COJIUIYCA.
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IIpuMepHBbIi TEPMHUHOJIOTHYECKHI TECT:

da3a — yactb 00BEMa BeElIECTBA, OTPAaHMYCHHAs TOBEPXHOCTBHIO pa3Jiena, MpHU Mepexojie yepes
KOTOPYIO CKaUKOM MEHSETCS CTPYKTYpa, XMMUYECKHI COCTaB, CBOWCTBA BEIIECTBA.
WHTepMeTaminHbple COEIMHEHUS — XMMUUYECKHUE COETMHEHUS MEX Ty ABYMS METaJlIaMU.

Yucno creneHeil cB0OOABI — KOJUYECTBO TEPMOJMHAMMYECKHX IapamMeTpoB, NpPU H3MEHEHUHU
KOTOPBIX (ha30BBIN COCTAaB BEIIECTBA OCTAETCS HEM3MEHHBIM.

TBepaple pacTBOPBl — KPUCTAUIBI, Y KOTOPHIX OJUH M3 KOMIIOHEHTOB 00pa3yeT COOCTBEHHYIO
KPUCTAJJIMYECKYIO DPEIIETKY, a BTOPOM INPUCYTCTBYET B BHJAE OTAEIbHBIX aTOMOB, TO €CTh
COOCTBEHHOM KpPHUCTANIMYECKOM pemeTkd He wuMeeT. [lepBblii KOMIIOHEHT Ha3bIBAIOT
pacTBOPUTENIEM, @ BTOPOH — pACTBOPEHHBIM KOMIIOHEHTOM.

Jlnarpamma cocTosiHUsI — rpa UK, OMHMCHIBAIOIINN U3MEHEHHE CTPYKTYPHOTO M (ha30BOr0 COCTaBa
CIUIaBa TNpU M3MEHEHUM TemImepaTypsl. JluarpamMMmbl COCTOSHMSI CTPOSITCS B KOOpPAMHATAX
TeMIlepaTypa — XUMUYECKHI COCTaB.

JlukBanust — mpouecc, HpU KOTOPOM 4YacTb CTPYKTYphl CIIaBa OTJIMYAETCs IO CBOEMY
XMUMHUYECKOMY CTPOEHHI0 OT OCHOBHOI'O cOCTaBa. B peanbHBIX CIUIaBax Bcerga HMPOUCXOIUT
IIPOLIECC JINKBALUHU.

Tepmuueckas 06paboTka — KOMITJIEKC MEPOTIPUATUHN, HAIIPABICHHBIX HA U3MEHEHHE BHYTPEHHETO
CTPOEHHS CIUIaBa M €r0 CBOMCTB M 3aKJIIOYAIOIINIICS B COUETAaHUU ONPEEIEHHBIX ATAlIOB HarpeBa
U, BBIJIEP’KKH U OXJIAKIEHUS C 3aJaHHOM CKOPOCTHIO.

OTxur — Tepmuueckas 00pabOTKa, 3aKIIOYAIOIAscs B HArpeBe CTalIM BBIIIE KPUTHYECKOM
TEeMIIepaTypbl (CTPYKTYpa ayCTEHUT), BBIIEPKKH U MEJIEHHOM OXJIQXKICHUU.

OTXHr mnepBOro pojia HalpaBlIeH Ha BO3BpAIlCHHE B PAaBHOBECHOE COCTOSIHME MeETallia,
MOJIBEPTHYTOTO MPEIBAPUTEIBHON TUIACTHUECKON Aedopmanuu.

OTXHUr BTOPOro poja 3aKJIIOUAeTCsl B HArpeBaHUM CTalIM BBIIIE KPUTUYECKOM TeMIepaTyphl
ayCTEHUTA, BBIAEPKKU U OXJIAKICHHUH.

3aKanMBaeMOCTh — CIIOCOOHOCTH CTaJIU CYILIECTBEHHO M3MEHSATh CBOU CBOMCTBA MOCIIE 3aKAJIKH
[TpokanuBaeMoCTh — CIOCOOHOCTh CTalM OOpPA30BHIBATH MAPTEHCUT HPU HUZKUX KPUTHUYECKUX
CKOPOCTSIX OXJIaKICHUS.

JlernpoBaHHO! Ha3bIBae€TCA CTalb, COJAEpXKALas B CBOEM COCTaBE OJMH WM HECKOJIBKO
CIELMAJILHO BBEACHHBIX JETUPYIOLINX IEMEHTOB B KOJIMUECTBE, 3aMETHO M3MEHSIOIEM CBOMCTBA
cTanu

Hopmanu3zarus — TepMooOpaboTKa, COCTOSIIAs U3: HArpeBa BhILIE KPUTHUECKOW TeMIlepaTypsl U
OXJIAXKJIEHUM Ha BO3JyXe NpH HOpMaibHbIX ycioBusx (20° C). Ocobas cpemu TemmepaTyp
OXJIAKIEHMS, TIPU KOTOPOM pellarollee BIUSHUE Ha CTPYKTYPY CTalM OKa3blBAE€T XUMHUYECKHM
COCTaB.

BpoH3a — crutaB Meau ¢ JIF0OBIM JIETHPYIOIIMM JIEMEHTOM KpoMe LIMHKA.

JlaTynp — criaB Menu 1 iuHKa (10 45% 1uHKa).
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[lepeuncnnre oCHOBHBIE CBOICTBAa MeTa/IOB. OOBSCHUTE UX MPUPOY HA OCHOBE
AJIEKTPOHHOTO CTPOEHUSI METAJLJIOB.

Kakoe ctpoenue nmeroT Metaiuibl? UeM OTIIMYa0TCsl KPUCTAJUIMYECKUE BEIIECTBA OT
amMop¢HBIX?

JlaiiTe onpeneneHue KpUCTAUINYECKON PEIIETKE M KPUCTAIUINYECKOU ssueriku. HazoBure
M3BECTHBIE BaM THUIIbl KPUCTAJUIMUECKUX PEIIETOK.

Yro takoe anuzotponusi? Uem oOBSICHIAECTCS aHU30TPOIHUS KPUCTAIOB?

UYro Takoe creneHs nepeoxnaxkacHus? Kak oHa 3aBUCUT OT CKOPOCTH OXJIaKIEHUS TpU
KpUCTAJIJIN3ALUU METAJIIOB?

JlaiiTe onpeneneHue CIeyIouM MOHIATUAM: KOMIIOHEHT, (a3a, CTpyKTypa.

Uro Ha3zbIBaeTcs Moauduuupoanuem? Kakosa ero memnb?

Ha3zoBuTe THUIIBI CIIJIABOB U YCIIOBUS UX 00pa30BaHUsI.

Kakue MeTop1 ynmpoyHeHus CIJIaBOB BaM M3BECTHBI? OXapaKTepu3yuTe ux.

. Urto Takoe nepexpucraumsanys? Kak MEHSIIOTCS CTpyKTypa U CBOMCTBA CIUIABOB IIPU

NepeKpUCTAIIIN3ALNUN?
UYro Takoe nucnepcuoHHoe TBepaeHue? Kak MEHSI0TCS CTPYKTypa U CBOMCTBA CIIJIaBOB B
pe3yabTaTe AUCIEPCUOHHOTO TBEPACHMUS?

. Uro Takoe Hakisen? Kak MeHsI0TCA CTPYKTypa U CBOMCTBA METAJNIOB NpU HakJjene?
13.
14.

Yro Takoe Hakisen? Kak MeHs€TCS CTPYKTypa U CBOKWCTBA METAJIJIOB NP HaKJerne?

Uro HazpiBaeTcs pekpucTtaumsanueit? Kak onpenensercs remneparypa
pEKpUCTAIUIU3ALIH ?

Kakas nnactudeckas nedopmanust Ha3pIBaeTCsl X0JIoAHOH (ropsueit)? Kakast nedopmanus
COINPOBOXKAAETCS YIIPOUHEHUEM ?

Ha3zoBuTte 0CHOBHBIE ONIEpaIli TEPMUYIECKON 00pabOTKH cTanel.

Yro Takoe OTKUT? YKaKUTE €ro Ha3HAuYECHHUE.

Urto Takoe HOpMan3alua? YKaxKUTE 1IeJId 3TOW onepaiuu AJis cTajel pa3Horo cOCTaBa.
Yro Takoe 3akanka? YKaKUTE 1eJIN 3aKaJIKH.

Yro Takoe 3aKanMBaeMOCThb U MpoKanuBaeMocTh? Kak oHM 3aBUCAT OT cocTaBa cTayei?
Kak MOKHO CHU3UTH 3aKaJIOUHBIE HANPSDKEHUSA? YKaXUTe COCOOBI 3aKalKy,
MIOHIKAOIME 3aKaJIOUHbIE HAaIpsDKEHNA. Kak BIMsAeT KOHCTPYKIMS I€TaIN Ha
3aKaJIOYHbIE HAMPSKEHUS?

Yro Takoe OTIYCK U 3a4EM €T0 BBIIIOJIHSAIOT?

Ilepeuncnure, Ha Kakue CBOMCTBA METaJlJIa BIUSAET pa3Mep 3€pHa.

BnusiHue creneny nepeoxiiaxaeHus Ha pa3Mep 3epHa.

OOBsicHUTE, KaK POTEKAET MPOLIECC KPUCTATUTU3ALIUH.

OxapakTepu3yiTe METO/Ibl YIPOUHEHHS METAININYECKUX CIJIABOB.

. Yto Ha3pIBaeTCA criiaBom?
28.
29.

JlaliTe ornpeneneHre OCHOBHBIM BUIAM KOPPO3UU METAILIOB.

Jante onpenenenue ra3oBoil kopposuu. IIpuunnsl Bo3HuKHOBeHUs. [Iponiecc npoTekanus.
ITocnencrBus.

[Tpo¢unakruka u crocoOs OOPHOBI € Ta30BOI KOPPO3HEH.

. Hoquy JJIA U3TOTOBJICHUA ﬂeTaneﬁ B IPOU3BOJACTBEC HC NPUMCHAIOT YUCTHIC METaJUIbI?

32.

JlaiTe onpeneneHue IeKTPOXUMUYeCKON Koppo3uu. [Ipnunnel Bo3HuKHOBEeHMs. [Iponece
nporekanus. [lociencrBus.

[Tpo¢unakTuka u crmocoOsl OOPHOBI C ANMEKTPOXUMUYECKON KOPPO3UEH.

OOmBsicHuTE HEOOXOIUMOCTh 10OABICHHUS B CILJIaB KOMIIOHEHTOB.

Ilepeuncnure n 0XapakTepu3yiTe OCHOBHBIE IPUUMHBI BOSHUKHOBEHUS KOPPO3UH.

Kakast 3 npuyrH BOZHUKHOBEHHUS KOPPO3UH (Ha Balll B3IJIsA) HanboJiee 4acTo
BCTpEYaeTCsl MPU IKCIUTyaTallud MAalIMHHO — TPAKTOPHOTO Mapka?



37. Kaxas u3 npuurH BOSHUKHOBEHHSI KOPPO3HMHM (Ha Balll B3TJIs1) HanboJjiee ornacHa npu
SKCIUTyaTallMi MAIlMHHO — TPAKTOpHOTO napka? HammeHnee onacHa?

38. OxapakTepu3yiiTe IpUMEHEHNE XUMUYECKN CTOMKUX CIIAaBOB, KaK OJJUH U3 METOJ0B
3alUThl METAJJIOB OT KOPPO3HH.

39. OxapakTepu3yiTe TIPUMEHEHHE HEMETATMYECKUX TOKPBITHA, KaK OJTUH U3 CIIOCO00B
3aIUTHI TOBEPXHOCTH METAIIJIOB OT KOPPO3HH.

40. OxapakTepu3yiiTe MPUMEHEHHE TAIbBAHMYECKUX MOKPHITUN, KaK OJIMH U3 CIIOCOOOB
3aIUThI TOBEPXHOCTEN TOTOBBIX U3/IE€IUI OT KOPPO3UH U BOCCTAHOBJIEHHE N3HOIIEHHBIX
JETaJICH.

41.IlpomacnuBaHue ¥ KOHCEpPBAaIUS JIeTalei, Kak OJIMH U3 CITIOCOOOB 3aIMThI TOBEPXHOCTEH
TOTOBBIX M3JIEIIUNA OT KOPPO3HUH.

42. Ilepeuncnure U 0XapakTepU3yHTe pa3ianuus B IOATOTOBKE U3JEIH (I€TaJIN), IEPEN
HAaHECEHHEM rajlbBaHUYECKOIO U JIJAKOKPACOYHOI'O 3alllUTHBIX CJIOEB.

43. HazoBute npuMecu ctasieil. Kakue npuMecH sIBISIOTCS BPEIHBIMH, a KAKHE M10JIE3HBIMU?

44. Yto Takoe KpacHoJoMKOCTh? Kak mpeaynpeauTs 3ToT aedext?

45. Kak pa3nensitorcs CTaliy Mo KauyecTBy?

46. Kak 0003HauaroTCst MapKH YIJIepOIUCTHIX U JIETUPOBAHHBIX CTaNICi?

47. Kakue cranu siBISIFOTCS JiernpoBaHHBIMU? KakoBa 11€/1b JIErMpoBaHus?

48. HazoBHTE MapKH yJIydlIa€MbIX, PECCOPHO — IPYKUHHBIX U IIAPUKOIIOJIIMITHUKOBBIX
crayen?

49. YkaxuTe TEeXHOJOTHIO YIIPOYHEHus aAeTaneil. Kakue cBoiicTBa HE0OX0[MMO 00€CTIeYNTh
IpU TepMUYECKOil 0OpaboTke?

50. Ykaxute 0COOEHHOCTH aBTOMATHBIX CTaJIEH.

51. Ilepeuncnure BUIBI YyT'YHOB.

52. Oxapakrepusyiite Hanboyiee 1 HAUMEHEe POYHBIC YYT'YHBI.

53. Kak 1osy4aroT OTJIIMBKHM U3 CEPOTO, BBICOKOIIPOYHOTO M KOBKOTO YyT'yHOB?

54. Vkaxxute MapKupOBKY UyI'YHOB.

55. OxapakTepusyiiTe MapKH cTajiedl, yCTOMUMBBIX POTUB KOPPO3UHU. YKaXHUTe 0071aCTH
IIPUMEHEHHUSI OTUX CTAJICH.

56. YTo Takoe kapormpovHOCTh U KAPOCTOWKOCTh? Ha3oBuTE 001aCTH IPUMEHEHHS
YKapONPOUYHBIX U KAPOCTOMKUX CTaJICH U CIUIABOB.

57. Ha3zoBuTe Marepuaibl, 00Ia1aromume HU3KUM 3JIeKTPUIECKUM COMTPOTHBICHHEM
(IPOBOJHMKH) M BHICOKUM COIIPOTHUBIICHHEM. Y KaKUTE 00JaCTh UX IPUMEHEHUSI.

58. HazoBuTe Mapku u 0671acTH IPUMEHEHHUS U3HOCOCTOUKUX CTaJIeH.

59. Kakue BBICOKOTIPOYHBIE CTAJIH Bbl 3HAETE?



6. TEXHOJIOI'MYECKASA KAPTA JUCIIAITJIMHBI
OCHOBHAS OBPA3OBATEJIBHASA ITPOI'PAMMA

13.03.02 D1eKTpOIHEPreTUKA U 3JIeKTPOTEXHUKA
HATNIPaBJIEHHOCTD (MPo¢uib) - BLICOKOBOIbTHBIE )JIEKTPOIHEPTreTHKA U IJIEKTPOTEXHHKA

TEXHOJIOI'HYECKASA KAPTA

Mudp qucuumnmast mo PYIT | F1.5.18

Jucuunnaa | JJIeKTPOTEeXHNYeCKOe H KOHCTPYKIMOHHOE MaTepuaJioBe/lecHHe
Kypc [3 [cemectp |5
Kagenpa ‘ (u3HKYM, OMOJIOTUY Y HHXKCHEPHBIX TEXHOJIOTUI

Macno6oeB B.A., 1-p TexH. Hayk, npodeccop kKadeapbl

@®.1.0. npenonaBatensi, 3BaHKUE, JOHKHOCTh N
(bu3HuKY, OMOJIOTUY Y HH)KEHEPHBIX TEXHOJIOTUI

DO TPYAOEMKOCTbyac/3ET | 144/4 | Kon-Bo cemecTpoB | 1 | Popma KOHTPOIIA | IK3aMeH

HKO6LH./TCKA CeM. |32/32 |HP/CMO6LH./TCKA ceM. |1 6/16 |JIBO6U.IA/TCKA ceM. |'/' | CPC06m./TeK. ceM. | 60/60

Komnerenuun odyuaromerocsi, gopmupyembie B pe3yJbTare 0CBOCHHUS AUCHHUIINHBI:
(Koz1, HANMEHOBAHME)

— CrHOCOOHOCTBIO OCYILECTBIIATH MOUCK, XpaHeHHe, 00pabOTKy M aHau3 MHOOPMAILMH U3
pa3NUYHBIX HMCTOYHMKOB W 0a3 JaHHBIX, IPEACTaBIATH €€ B TpedyemoM (¢opmare ¢
MCIO0JIb30BaHNEM WH(POPMAIMOHHBIX, KOMIIBIOTEPHBIX U ceTeBBIX TexHosorui (OITK-1).

Kox MaxkcuMaJibHOe
. KoanuectBo
¢ opmupyemoii Conep:xaHue 3a1aHust . KOJIMYeCTBO Cpok npenocTaBJieHUs
MepOonpUATHIA
KOMIEeTEeHINH 0aJ1710B

Beoouwtit ook

He npenycmorpen

Ocnoenoii 610K

OIIK-1 Omnpoc 10 20 Ha npaxtuueckux
3aHATHSIX
OIIK-1 TepMUHOJIOTMYECKUH TECT 5 20 Ha npaxtuueckux
3aHATHSX
OIIK-1 Juarpamma ) 4 Ha npaxruueckux
3aHATHUSX
OIIK-1 Pedepar 4 16 Ilo cornacoBaHuIo €
IIpEInoJaBaTesIeM
Bcero: 60
OTK-1 OK3aMeH Bonpoc 1 20 ITo pacnimcanuto
Bompoc 2 20
Bcero: 40
Hroro: 100
Hononnumenvuutit 610K
‘ He npenycmorpeno ‘

[IIkana orleHHBaHUs B paMKax OaJIbHO-peUTHHToBOM cructeMbl MAI'Y: «2» - 60 6amioB u MeHee,
«3» - 61-80 6amoB, «4» - 81-90 6amnos, «5» - 91-100 GamioB



