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2. IlepedyeHb KOMIETEHIUH
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1. Kpwurepuu u noka3zarejiu oOlleHHBAHUS KOMIIETEHIIUH HA PA3JIMYHBIX 3Tanax ux GopMupoBaHHUs

Jdran (popMUpOBaAHUSA

Kpurepun u noka3zareju OlleHUBAaHUSA KOMIIETEH Ui

@®opMbl KOHTPOJISA

dDopmupyemMas
KOMIleTeHIIUN (pa3/iebl, KOMITETEHIHSI 3HaTh: Ymers: Baaners: copMupoBaHHOCTH
TeMbl M CIMILJIMHbI) KOMIIeTeHIU i
Bsenenue B npeamer OIlK-1 OCHOBBI MAaT€pUAIIOBEICHUSA | aHAIU3UPOBATh
Y TEXHOJIOTHH CTPYKTYpY U
KOHCTPYKIIMOHHBIX CBOMCTBA
MaTepuaos, ANEKTPOTEXHUYECKUX
ANEKTPOTEXHUYECKUE Y KOHCTPYKIIMOHHBIX
Marepuaibl B KAUeCTBE MaTepHuaioB
KOMITOHEHTOB
3JEKTPOTEXHUYECKOTO U
ANEKTPOIHEPTETUYECKOTO
o0opynoBaHus
Crpoenue u cBOCTBa OIIK-1 CTPOCHHME U OCHOBHBIE AHAIN3UPOBATH Junarpamma
MaTepualioB CBOMCTBA CTPYKTYpY U
AIEKTPOTEXHUUYECKHUX U CBOMCTBa
KOHCTPYKLMOHHBIX ANEKTPOTEXHUYECKUX
MaTepuaioB, MPUMEHSIEMBIX | U KOHCTPYKIIMOHHBIX
MIPU PEMOHTE, HKCIUTyaTallul | MaTepUaloB
Y TEXHUYECKOM
o0CITyKUBaHUHU
000pyI0BaHNS;
Teopus criaBoB OIlK-1 CYILLIHOCTb SIBICHUH, METOANKAMHU Ompoc, nuarpamMmma
MPOUCXOSTINX B BBITIOJTHCHUS
Marepuaiax B YCIOBUSIX pacyeToB
SKCIUTyaTaluy U3AeIui MPUMEHUTEITBHO K
UCIIO0JIb30BAHUIO
AIEKTPOTEXHUYECKUX
1 KOHCTPYKIIMOHHBIX
MaTepUajoB
’Kene3oyriaepoaucToie CILIaBbl OIIK-1 CTPOEHUE U OCHOBHBIE Ompoc, Tect

CBOMCTBa

(TEpMHUHOJIOTUYECKHIA )




IEKTPOTEXHUYECKUX U
KOHCTPYKLIUOHHBIX
MaTepHaoB, IPUMEHSIEMbIX
IIPY PEMOHTE, SKCIUTyaTalluu
U TEXHUYECKOM

00CITy>)KUBaHUH
000pyI0BaHUS;
Meroas! TepMUYECKON U OIlK-1 CYIIHOCTb SIBJICHUH, HCII0JIb30BaTh METOIaMU Omnpoc
XUMHKO-TEPMHUECKOI MIPOUCXOJISIINX B TEPMHUECKYIO U MCIOJIb30BaHUS
00paboTkn MaTepuagax B yCIOBHUIX XUMHKO- OCHOBHBIX
9KCIUTyaTaluu U3Aenuit MEXaHUYECKYIO METAIITMYECKUX U
00paboTKu JyIst HEMETAJUTMYECKUX
MOJTyYeHUs MaTepuasoB B
TpeOyeMbIX CBOMCTB | 3JIEKTPOTEXHUUECKOM
MaTepuasoB MIPOU3BO/JICTBE, a
MMEHHO B
AIIEKTPUYECKUX
MalluHax,
ammaparax, CTaHIIHIX
Y TOJICTAHIIMSIX
JlerupoBaHHble cTanu OIIK-1 CTPOEHHE U OCHOBHBIE Omnpoc
CBOMCTBA
NMEKTPOTEXHUYECKUX U
KOHCTPYKIITMOHHBIX
MaTepuaioB, IPUMEHSIEMBIX
MIPU PEMOHTE, SKCIUTyaTalluu
U TEXHUYECKOM
o0cImy>)KUBaHUHT
000pyIOBaHUS;
[BeTHBIE METAIIIBI U CILJIABbI OIIK-1 CTPOECHUE U OCHOBHBIE CTPOUTH UarpaMMbl Ompoc, Tect
CBOICTBa COCTOSIHUS IBOMHBIX (TEpMHUHOJIOTUYECKUIA)

3IEKTPOTEXHUYECKUX U
KOHCTPYKLIHOHHBIX
MaTepuaioB, IPUMEHIEMBIX

CIUIaBOB U JaBaTh UM
XapaKTePUCTHKH




IIpHu pEMOHTCE, OKCILTyaTallun
1 TCXHUYCCKOM

0o0CcITy>)KMBaHUHU
000pyIOBaHUS;
Hemeramnuueckue u OIIK-1 CTPOCHUE U OCHOBHBIEC Onpoc
KOMIIO3ULIMOHHBIC CBOMCTBA
MaTepHabl IEKTPOTEXHUYECKUX U
KOHCTPYKIIMOHHBIX
MaTepHaoB, IPUMEHSIEMbIX
MIPU PEMOHTE, SKCILTyaTalluu
U TEXHHUYECKOM
o0cIy>KUBaHUU
000pyIOBaHUs;
OcHOBBI IPOU3BOCTBA OIlK-1 COBpPEMEHHBIE CIIOCOOBI HCIIOJIB30BaTh METOAAMH Omnpoc
MeTauioB. JIutbe MOJTyYeHHs MaTepHalloB U METO/bI 00pabOTKH | UCHOJIB30BAHUS
W3JIENNHN U3 HUX C MaTepHaoB OCHOBHBIX
3aJJaHHBIMH CBOMCTBaMU METAJUINYECKUX U
HEMETATNYECKUX
MaTepHajoB B
DIIEKTPOTEXHUIECKOM
IIPOM3BOJICTBE, a
MMEHHO B
AIIEKTPUUYECKUX
MarmHax,
anrmaparax, CTaHLIUsAX
Y TIOICTAHIIHSX
O06paboTKHN MeTaJIIIOB OIIK-1 COBpPEMEHHBIE CIIOCOOBI HCII0JIb30BAaTh METOaMHU Omnpoc, pedepar
TaBIICHHEM MOJTyYCHUST MAaTePHAJIOB U METOBI 00OpaObOTKH | HCIIOJIB30BAHUS
U3JIENINN U3 HUX C MaTepHaoB OCHOBHBIX
3aJJaHHBIMH CBOMCTBaMHU METAJUTMIECKUX H
HEMETaTTNUYECKUX
MaTepHajoB B
AIIEKTPOTEXHUUECKOM

IMPONU3BOJCTBC, a




HMEHHO B
ANEKTPUUECKUX
MallliHax,
amnmnaparax, CTaHLIHIX
M MOACTaHIUAX

CBapouHo€e POU3BOJICTBO U
naiika

OIlK-1

COBPEMEHHBIE CTIOCOOBI
MOJIyYEHUSI MaTEPUAJIOB U
W3IEIUN U3 HUX C
3a/IaHHBIMU CBOWCTBaMH

HCIIOJIB30BATh
MeTObl 00padOTKH
MaTepUajoB

pedepar

dopmoobpazoBanme
MOBEPXHOCTEN JIeTasien
pe3aHreM

OIlK-1

COBPEMEHHBIE CTIOCOOBI
MOJIyYEHUsI MaTepUaJoB U
W3IEIUN U3 HUX C
3a/IaHHBIMU CBOWCTBaAMH

HCIIOJIB30BATh
MeTObl 00padOTKH
MaTepHUaJIoB

pedepar

HpOBOI{HI/IKOBI)IC MaTcepHralibl

OIlK-1

CTPOCHHE U OCHOBHEIE
CBOICTBA
INEKTPOTECXHUICCKUX U
KOHCTPYKIIMOHHBIX
MaTEepHUaJIOB, TPUMEHICMBIX
MIPH PEMOHTE, IKCILTyaTalluu
Y TEXHUYECKOM
o0CITyKUBaHUHU
000pyI0BaHNS;

Ompoc, Tect
(TEpMHHOJIOTUYECKHA )

ITonynpoBOIHUKOBBIE
MaTepuaibl

OIIK-1

CTpOEHHE U OCHOBHBIE
CBOICTBA
IEKTPOTEXHUUICCKUX U
KOHCTPYKILMOHHBIX
MaTepHaIOB, TPUMEHSIEMbIX
MIPH PEMOHTE, IKCILTyaTallHH
U TEXHUYECKOM
o0cTy>)KUBaHUHU
000pyIOBaHUS;

Ompoc, Tect
(TEpMHUHOJIOTUYECKHIA )

JlusnekTpudeckue
Mmatepuaisl. [Ipo0oii

OIlK-1

CTPOEHUE U OCHOBHBIC
CBOMCTBA
AJIEKTPOTEXHUUECKHUX U

Tect
(TEpMUHOJIOTUYECKUIA)




KOHCTPYKIIMOHHBIX
MaTEepHUaJIoB, IPUMEHICMBIX
MIPU PEMOHTE, SKCILTyaTalluu
Y TEXHUYECKOM
0o0CcITy>)KMBaHUHU
000pyIOBaHUS;

MarsuTHsIe MaTe€pHralibl

OIIK-1

CTPOCHHE U OCHOBHBIE
CBOMCTBA
IMEKTPOTECXHUYCCKUX U
KOHCTPYKIIMOHHBIX
MaTePHUAJIOB, IPUMECHICMBIX
MIPH PEMOHTE, IKCILTyaTalliH
M TEXHHUYECKOM
o0CITyKUBaHUHT
000pyOBaHUs;

pedepar




Kpurtepuu u mkajiabl olieHUBaHUSA

1. Kpurepun ouenku pedepara

Banabl

XapaKTepuCTHKHN 0TBETA CTYAeHTA

4

- CTYJICHT TJTyOOKO M BCECTOPOHHE YCBOWJI MPOOIIEMY;

- YBEPEHHO, JIOTHYHO, MTOCIIEA0BATEIBHO U TPAMOTHO €TO M3JIaraeT;

- ONMpascCh Ha 3HAHUS OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEPATyphl, TECHO
NPUBS3BIBACT  YCBOCHHBIE HAyYHBIE TIOJIOKEHHS C  IPAKTHYECKOH
JeATEILHOCTBIO;

- yMeno 00OCHOBBIBAET M apIYMEHTHPYET BBIIBUTaEMbIE UM HIICH;

- JIeJIaeT BBIBOABI M 0000IICHUS;

- CBOOOIHO BJIaJIeeT MOHITHUIMH

- CTYIIEHT TBEpPAO YCBOWJ TEMy, TPAMOTHO M MO CYIIECTBY H3JIaraer ee,
OINMHpPAsCh Ha 3HAHUS OCHOBHOM JIMTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEH;

- YBSI3bIBACT YCBOCHHBIC 3HAHUS C IPAKTHUECKOW JICATEIBHOCTHIO;

- apTYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,

- JIeJaeT BEIBOIBI U 0000IIEHH;

- BIaJieeT CUCTEMOM OCHOBHBIX TTOHATHH

- TEMa PACKPBITA HEJOCTATOYHO YETKO W IOJHO, TO €CTh CTYJEHT OCBOWJI
mpo0yieMy, IO CYIIECTBY H3JIaracT €€, ONMUPasCh Ha 3HAHUS TOJIBKO
OCHOBHOM JIUTEPaTypBHI;

- JIONyCKAaeT HECYIIECTBEHHbIC OIIMOKH U HETOUYHOCTH;

- UCTIBITBIBAET 3aTPYIHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHUIA;

- c51a00 apryMEeHTHPYET Hay4YHbIC MOJI0KECHHUS;

- 3aTpyaHsAeTcs B (OPMYIUPOBAHUH BHIBOJIOB U 00OOIICHMIA;

- YaCTUYHO BlIaJIe€T CUCTEMOM MOHSITHH

- CTYJICHT HE YCBOWJI 3HAYMTEIIBHOM YacTh MPOOIIeMBblI;

- IOITYCKAET CYMIECTBEHHBIC OMTUOKH M HETOYHOCTH IPU PACCMOTPEHHH €€¢;
- HCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MTPUMEHEHUH 3HAHUN;

- HE MOKET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHUS,

- He (hOpMyIHUpYET BHIBOJIOB M 000OIICHHUI;

- HE BJIQJICCT NOHIATHIHBIM aIlIapaToM

2.

Kpurepuu onpoca

Banabl

XapaKTepncTuKu 0TBE€TA CTYJACHTA

2

- CTYZIEHT T7TyOOKO U BCECTOPOHHE YCBOMII IpobIeMy;

- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIIEHO M TPAMOTHO €0 HU3JIaraer;

- OMUpasCh HAa 3HAHWUSI OCHOBHOW M JOIMOJHUTENBHOU ITUTEPATyphI, TECHO
MPUBS3BIBAET  YCBOCHHBIC  HAyYHBIC TIOJIOKEHUS C  TPAKTHYSCKOM
EeITEIbHOCTEIO;

- yMeJIo OOOCHOBBIBACT M apPTyYMEHTHPYET BBIIBUTAEMbIC UM UJICH,

- JeJaeT BBIBOIBI K 0000IIEHH;

- cBOOOIHO BiIaZle€T TOHATUSIMHI

- CTYJIEHT TBEPJO YCBOWJ TE€My, TPAaMOTHO M IO CYIIECTBY H3JIaracT ee,
OMHUPAsCh Ha 3HAHUS OCHOBHOMU JIUTEPATYPHI;

- HE JIOMTYCKaeT CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3BIBAET YCBOGHHBIC 3HAHUS C TIPAKTHUECKOH IeATEIhHOCTHIO;

- apPrYMEHTHPYET HAyYHBIC ITOJIOKCHHSI,

- JeJaeT BEIBOIBI U 0000IIEHH;




- BJIQJIECT CUCTEMON OCHOBHBIX ITOHATHH

0,5

- TEMa PACKPBITA HEJOCTATOYHO YETKO W IOJHO, TO €CThb CTYAEHT OCBOMII
npobieMy, IO CYHIECTBY H3JaraeT e€e, ONUpPasCh Ha 3HAHMUS TOJbKO
OCHOBHOM JIUTEPaTypHl;

- JIOIIyCKaeT HEeCYLIECTBEHHbIE OUIMOKHU U HETOUYHOCTH;

- UCIIBITBIBAET 3aTPYAHECHMS B IPAKTUYECKOM IIPUMEHEHUN 3HAHU;

- ¢1a00 apryMeHTHPYET Hay4Hble IOJOKEHHUS;

- 3aTpyAHsAeTCs B (POPMYJIMPOBAHUH BBHIBOJOB U 00OOILICHHIA;

- YaCTMYHO BJIAZICET CUCTEMON OHSITUH

- CTYJICHT HE YCBOWII 3HAYUTEIILHON YacTH MPOOIEMBI;

- JIOITyCKaeT CYIIECTBEHHbBIE OMIMOKN ¥ HETOYHOCTH IIPU PACCMOTPEHHUU €¢;
- HCTIBITHIBAET TPYIHOCTH B MPAKTUICCKOM TPUMECHCHUH 3HAHUN;

- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;

- He (hOpMyIIHPYET BHIBOJIOB M 00OOIICHHUI;

- HE BJIAJICET MOHSATHIHBIM anapaTom

3.

Kputepuu oneHku 1uarpamMmsl

Banabl

XapaKTepI/ICTI/IKH 0TBE€TA CTYJACHTA

2

- CTYJICHT TJTyOOKO M BCECTOPOHHE YCBOWJI IIPOOIIEMY;

- YBEPECHHO, JIOTUYHO, TIOCJICIOBATEIIEHO ¥ TPAMOTHO €0 HU3JIaraer;

- ONUPAsCh HA 3HAHHUS OCHOBHOHM W JIONOJHHUTEIBHOW JIUTEPATypPhl, TECHO
MPUBS3BIBACT  YCBOCHHBIC  HAy4YHBIC TIOJIOKEHUS C  TPAKTHYECKOMH
JIEATEIBHOCTBIO;

- yMeJIO OOOCHOBBIBACT M APTYMEHTHPYET BBIJIBUTAEMbIC UM UJICH,

- JieJaeT BEIBOIBI U 0000IIEHH;

- ¢cBOOOJIHO BJIAJICET NOHATUIMU

- CTYIIEHT TBEpPAO YCBOWJ TE€My, TPAaMOTHO M MO CYIIECTBY H3Jaraer ee,
OMUPAsICh Ha 3HAHUS OCHOBHOM JINTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUYHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TTPAKTUYECKOMN JCATEIHHOCTHIO;

- ApryMEHTHUPYET HayYHbIE MOJI0KECHHUS;

- JeJaeT BRIBOJBI U 0000IICHHS,

- BIIaJICCT CUCTEMOM OCHOBHBIX IMOHSTHUI

0,5

- TEMa PacKpbITa HEJOCTATOYHO YETKO U IMOJHO, TO €CTh CTYACHT OCBOWI
npobieMy, IO CYHIECTBY H3JIaraeT €€, ONUpaschb Ha 3HAHUS TOJIbKO
OCHOBHOW JIUTEPATypHI;

- JIOIYCKaeT HeCYLIeCTBEHHbIE OUTMOKHU U HETOUYHOCTH;

- HCIIBITBHIBAET 3aTPYAHECHUS B IPAKTUYECKOM IPUMEHEHUH 3HAHUM;

- ¢1a00 apryMeHTHPYET Hay4Hble OJIOKEHHUS;

- 3aTpyaHsAeTcs B (GOpPMYIUPOBAHUH BBIBOJOB U 00OOIIEHMI];

- YACTHYHO BJIAJICET CUCTEMON MOHATHM

- CTYJICHT HE YCBOMII 3HAYUTEIbHOMN YacCTH MPOOIEMBI;

- IOITYCKAeT CYMIECTBECHHBIC OMTUOKH M HETOYHOCTH ITPH PACCMOTPEHHH €€¢;
- HCTIBITHIBAET TPYIAHOCTH B MPAKTUIECKOM MTPUMEHEHUH 3HAHUN;

- HE MOKET apryMEHTHPOBATh HAyYHBIC MTOJIOKCHHSI,

- He (hopMyIIHpYeT BHIBOJIOB M 00OOIICHHUI;

- HE BJIQJICCT NOHITHIHBIM aIllIapaToM

4. Tect (TEepMHHOJOTMYECKHUI)

IIpo1ieHT npaBHIIbHBIX OTBETOB o 60 61-80 81-100

KonugecTBo 0aymioB 3a peneHHbIi TeCT 1 2 4




Tunosvie KOHMPOZIbHbIE 3A0AHUA U MeMOOUYeCKUe Mamepuaibl,
onpeodenawuiue nNpoueoypvl OUCHUBAHUA 3HAHUI, YMEHUIl, HABLIKOG U (unu)
onvima  0eamenbHOCmU,  XaAPAKMEPU3YwwWux manst  opmuposanus
KOMnemeHyuil 8 npouecce 0C80€HUA 00PA308aAMEILHOU NPOZPAMMBL

IIpumepHBbIii IepeYeHb BONPOCOB MPOMEKYTOYHOMH ATTECTAILMM |

Knaccudukanusa marepuanoB. KoHCTpyKTHBHBIE MaTepUasibl. DIEKTPOTEXHUUECKUE MaTepUaIbI.
Marepuansl  2JIEKTPOHHOM — TeXHUKU.Bunapl  xummueckoit  cBsizu.  CTpoeHue  TBEPIBIX
ten.Kpucramibl. pemerkn bpas. Muaexkcer Mromnepa. JledekTsl KpUCTAIMYECKUX PEIIETOK.
Nzomopduzm u momumopdusm. Crekia, amopdubie Tena. [loHsTne o ONMKHEM W JallbHEM
MOPSIJIKE.

Juarpamma cocTosiHUS Kemne30 — neMeHTUuT. Ctanu 1 4yryHbl. @a3oBbie MpEeBpaIleHHs B CHCTEME
Fe-FesC. Meroasr Tepmuueckoil o00paboTKu craneii. Da3oBble MNpEeBpallleHUs CTalled TNpH
TEpMUYECKOil 0O0paboTke. MeTonbl MEXaHHYEeCKUX HCIBITAHUNA KOHCTPYKIMOHHBIX MaTepHajoB.
Tutan u ero crutaBel. AnmoMUHUHN U ero criaBbl. CiilaBbl HA OCHOBE MeiM. JIernpoBaHHbIE CTaH.

®da30BbIC PaBHOBECHS. Y PABHEHHE COCTOSHUS MHOTO()a3HOM MHOTOKOMITIOHEHTHOW CUCTEMBI U
YCIIOBUSI TEPMOAMHAMUYECKOTO paBHOBECHS (a3 B MHOTOKOMIIOHEHTHOM cucteme. [IpaBuio a3
['n66ca. MeToas! mocTpoenus Gpa3zoBbIX quarpamMm. Tepmudeckuii aHanu3. DazoBbie
MIpEBpAILCHNS B OJIHOKOMIIOHEHTHBIX cucTeMax. @a30oBble 1UarpaMMbl IByXKOMITIOHEHTHBIX
CHUCTEM.

dazoBrIe JUuarpaMmal € HeOFpaHI/I‘leHHOﬁ u OrpaHquHHOﬁ pacTBOPUMOCTBIO B TBEPAOM
cocTossHUH. Da30BEIC AuarpamMmbl € SBTCKTUUCCKHUMU U IMICPUTCKTUUCCKUMU ITPECBPALICHUSIMMU.
HpaBI/IJ'IO pbriara. [[HarpaMMa COCTOsAHHNA C XUMHWYCCKHUM COCIUHCHHUCM.

Crpykrypa kpuctamioB. ['pynms! TpaHcasuuil. IHIEKChI y3710B, Y3J10BbIX PSAIOB U Y3JIOBBIX CETOK
kpuctaia. [lapamerpsl anekTpoMarHuTHOM BoIHBL. Judpakiys peHTTeHOBCKUX JTy4eil B
kpuctauie. YpaBuenue bparra. Ycnosus Jlays. PentrenoBckue Tpyoku. Judpaxkromerpsl. Meton
nopoika. Berancnenue napameTpoB dJeMEHTApHOM sTUeHKH KpUCTala M0 JaHHBIM
pEHTTeHOBCKOM nudpakunu. [IlnkHOMeTpryecKast U peHTI€HOBCKas MJIOTHOCTh KPUCTAIUIOB.

DHepreTuyeckue YpOBHHM CBOOOIHBIX aToMoB. OOMeHHoe B3aumojeicTBue. O0001IecTBICHNE
AJIEKTPOHOB B KpHUCTAIe. OHepretuueckue 30HBL [loHstue 00 »3¢dexTuBHON Macce.
Pacnpenenenne  snexTtpoHoB.  OCOOCHHOCTHM  DHEPreTUYECKUX  JUMarpaMM  METaJJIOB,
MOJIYITPOBOJHUKOB U TUSJICKTPHUKOB.

PusznyecKkue MpoLecchl B MPOBOAHUKAX U UX cBoMcTBa. [IpoBoanuku I u Il pona. @Pusnueckas
MIPUPO/IA JIEKTPOIIPOBOIHOCTH B MeTajlIax (Kiaaccuueckas teopust pyne-Jlopeniia).
DOnekTpoHHbIH ra3. KoHneHTpaus cBoOOIHBIX 1IeKTPOHOB. [11oTHOCTE ToKa.CBSA3h MEKIY
AJIEKTPONPOBOAMMOCTHIO M TETIOMPOBOIHOCTHIO META/UIOB. OTrpaHUYEeHHS KJIACCUYECKON TCOPHUH.

KBanTOBas ctaTucTuka 31eKTpoHOB B MeTaiuiax. @ynkuus @epmu. Yposau @epmu. Beiponennoe
COCTOSIHUE DJIEKTPOHHOIO ra3za B MeTajllax. Pacnpenenenne 3J1eKTpoHOB 1o ckopocTaM. JmnHa
cBoOoiHOTO TIpobera. Temneparypa Jlebas. 3aBUCUMOCTD yJIETLHOTO COTIPOTUBIICHUS METAJIIIOB
OT TEMIIEPATYPHI.

BnusHue npumeceil u  n1eeKTOB CTPYKTYphl Ha yAEIbHYIO MPOBOAMMOCTh METaJJIOB.
DNEKTPUYECKHE CBOMCTBA METAJUIMYECKUX CILUIaBOB. CONPOTUBIIEHHE NMPOBOJIHUKOB Ha BBICOKHUX
yactotax. lloBepxHocTHbIE 3(dekr. ConpoTUBIEHHE TOHKUX METAUIMYECKUX IUICHOK.
Pasmepuslii ¢ dext. KonTakTHbIE SIBIECHUS U TEPMO-3.]1.C. SIBICHHE CBEPXIPOBOJMMOCTH.

MarHuTtHble CBOICTBa TBEpAbIX Tel. MarHuTHas BOCHPUMMYUBOCTD W HAMarHUYEHHOCTb.
Juamarnetusm. Ilapamarnetusm. ®eppomarsernsm. CHUHOBBIE BOJHBL. MarHuTHbBIE JTOMEHBI.
AHTudeppomaraetusm u peppomarieTu3M. MarHuTHbINA pe3oHaHc. MarHuTHbIE MaTepuabl.

OcHOBHBIE (PU3MUECKHE TPOIECCHl B IMOJYNPOBOJAHUKAX U UX cBoicTBa. COOCTBEHHBIH
MOJIYTIPOBOJHUK M COOCTBEHHAs! 3JIEKTPOIPOBOAHOCTh. BnusiHue npumeceid Ha 3JIEKTpUUYECKHE
CBOICTBA MOJXYIPOBOAHUKOB. JJOHOPHI 1 akuenTopel. OCHOBHBIE U HEOCHOBHBIE HOCUTEIHN 3apsja.
MexaHu3M paccesHMsT W TOABWIKHOCTb HOCHTENEH 3apsja. TeMiepaTypHas 3aBHCHUMOCTH




NpOBOANMOCTH. HepaBHOBECHBIE COCTOSHHS, MEXaHM3Mbl M IapaMeTpbl PEKOMOHMHAIIHH.
Huddysnonnsie u apeiipoBeie Toku. Onrudeckue u  (POTOINIEKTPUUYECKHE CBONCTBA
MOJTYITPOBOTHUKOB. Dddext Xoa.

Marepuansl Uisl TBEpAOTEIbHBIX JazepoB. TpeboBaHMs K MaTpulle W akTtuparopy. lIpumHuun
reHepaluu KOrepeHTHOro n3nydeHus. Kpucrtammdeckue u cTekinoo0pasHble MaTpUlibl. MeToabl
BBIPAIIMBAHUS MOHOKPHUCTAJIIIOB.

MarnuTtHble MaTepuaibl. XapakTepUCTUKAa MarHUTHBIX MarepuaioB. [Ipupona ¢peppomMarHuTHOTO
cocrosHus. [Ipouieccs! npu HaMarHnYuBaHuu peppomaraeTukos. IloBegenne peppoMarHeTHKOB B
MEPEeMEHHbIX MarHUTHbIX MOJsIX. Maruutaele mnotepu. CoctaB u  cTpoeHue (eppuros.
Oco0eHHOCTH MX MarHUTHOTO ynopsigodeHus. TemreparypHasl 3aBUCHMOCTb HaMarHWYEHHOCTH.
JloMeHHBIe CTPYKTYpbl B TOHKUX MarHMTHBIX IUICHKaX. [{MIMHIpruyecKue MarHuTHbIE JOMEHBI.

Knaccugukanuss MarHWTHBIX MaTE€pHajOB IO CBOMCTBAM M TEXHOJOTHUYECKOMY Ha3HAYEHUIO.
Maraurtomsarkue Marepuaiabl Ul IMIOCTOSHHBIX M HHU3KOYAaCTOTHBIX MAarHUTHBIX IIOJIEH.
BpIcOKOYaCTOTHBIE MarHuTHbIE Marepuanbl. MarHUTOIMAIEKTPUKM U BBICOKOIIPOHHUIIAEMBbIE
(beppuThbl. DIEKTPUYECKHE U MarHUTHBIE CBOMCTBA, UX 3aBUCHUMOCTb OT COCTaBa, IPUMEHEHHE B
panuol3IeKTpoHNKe. MaruuToTBepIble MaTepuaibl. BEICOKOKOIPIMTHUBHBIEC CILIaBBl M (HEPPUTHI.
MaruutHble JI€HTBI M JUCKM s 3anucd  uHGopMmauuud. MarHutHele  MaTepHualibl
CIIEHHAJIM3UPOBAHHOIO HA3HAYCHMSI.

®du3nyueckue Ipouecchl B AUAIEKTPUKaX U ux cBoiicTBa. [lonspuzanusa qusnektpukoB. Toku
CMEIICHUS U JJIEKTPOIPOBOTHOCTD TUAIICKTPUKOB. [loTepu B muanekrpukax. [Ipo6oii
JIUAJIEKTPUKOB.

[TaccuBnbie quanekTpuku. Knaccudukanus amdnekTpukoB. OCHOBHBIE CBEJICHUS O CTPOCHUH U
cBoiicTBax nmonuMepoB. JIunelinpie mnoauMepbl. KoMIo3uiimoHHbIe TOPOILIKOBBIE MJIACTMACCHI U
CJIOUCTHIE TUTACTUKHU. JIEKTPOU3OJSIUOHHBIE KomnayH ibl. Heopranudeckue crekia. CUTamibl.
Kepamuka.

AkTHBHBIC THAIEKTpUKHU. Kitaccuukamnusi akTHBHBIX TUIIEKTPUKOB. CerHETOAICKTPUKH.
[Tee3zonnexrpuku. [Tuposnekrpuku. InexTpersl. Kuakue KpucTaibl.

IIpumepHas TemaTuka pegeparTos:

— Kpucrammueckoe cTpoeHnE METAILIOB.

— THunel KPUCTAIIINYECKUX PELIETOK METAJLIOB.

— Tomumopdusm.

— Cranu cnenuaibHOro HazHaveHus. M3HococTolKME U MIapUKONOAIIUITHUKOBBIE CTAJIH.

— KoHCTpyKIIMOHHBIE KOPPO3HOHHO-CTOUKHE U XKAPOCTONKHE CTAIM U CIUIaBbl. JKaponpouHble
CTaJIH.

— IItamnoBounsle ctanu. Ctanu ¢ 0COOBIMH CBOMCTBAMU: MarHUTOMSITKHE MaTEpUaJIbl,
MarHUTOTBEPIBIE.

— AHTUQPUKIHMOHHBIE CIUIaBbl. AHTU(DPUKIIMOHHBIE CIUIaBbI Ha Pa3IMYHbIX OCHOBax. CBOHCTBA,
MapKHpOBKa.

— JlMCIepCHOYNPOYHSAEMBIE, BOJIOKHUCTBIE U CIIOUCTBIE KOMITO3UTHL. [lomydyenue neranei us
KOMIIO3ULIMOHHBIX MaTepuanoB. CiocoObl MOTy4eHus: NOPOIIKOB. [IpuroTosienue cMec.

— KucnopogHo-koHBEpTOpHBIH cIOCO0 MOTyYEHUs CTAJIH.

— Ilomy4yeHue craiv B MAPTEHOBCKHUX, SJIEKTPUYECKUX TYTOBBIX U MHAYKIIMOHHBIX II€YaX.

— TexHonorust U3roToBIEHUS MECYAHBIX JTUTEHHBIX (OPM U CTEPIKHEH.

— Jlutee B Metarmunueckue ¢popmel. Jluthe nox nasnenuem. Llentpobexxnoe nuthe. JIuthe B
0007104KOBYIO (hopMy. TeXHOJIOTHS U3TOTOBJICHHUS TIACTMACCOBBIX JleTaleld METO0M JTUThSL.

— BunusiHue HarpeBa Ha CTPYKTYpY U CBOMCTBa 1ehopMHUPYyEMOro MeTaslia.

— TlonsiTHe XOM0IHOM, HEMOJIHOM U TOpsiUYei 00paboTKe naBieHueM. TeMiepaTypa HarpeBa.

— Ilpoxatka metaia. CyuiHocTs mpolecca npeccopanus. Bogouenune. Onepannu KOBKH.

— (OOpbemHas ropsyas ¥ X0JIOAHAs WITaMIoBKa. JIucToBas mrammoBka.

— TexHOnOrMs U3roTOBIEHUS IIACTMACCOBBIX JAETAJIEH ITAMIIOBKOW U3 JINCTOBOTO MaTepHaa.




DU3NKO-XUMUYECKUE OCHOBBI IIOJIyUEHUSI CBAPHOIO COETUHEHUS.
Krnaccudukanus MeTo10B CBapKH.
l"a3zoBas cBapka v KUCIOPOIHAS pe3Ka.
KoHTtakTHO cBapku. DnekTpudeckas 1yropas cBapku. PydHas qyroBas cBapka.
ABTOMaTHuecKas cBapka noj cioem (iroca. OCOOEHHOCTH CBApPKHU B Cpefie 3allUTHBIX T'a30B.
[Ina3menHas cBapka. YibTpa3BykoBas cBapka. CBapka TpeHrem. CBapKa B3pbIBOM.
CrniocoOpl naiiku. TeXHOIOTHYECKUI IPOLECC MMAaHKH.
OcobenHocTu cBapku IactMacc. Hambuienue Matepuaios.
[Tonyyenue Hepa3bEMHBIX MATEPUAIIOB METOIOM CKIICUBAHMS.
MarnuTtoTBepable 1 MarHUTOMArkue matepuainsl. [lorepu Ha rucrepesuce.
Cxema 3aMeIeHus 1 BEKTOpHAs [uarpaMma KaTyIlKe ¢ eppoOMarHuTHBIM CEPICUHUKOM.
Buzbl MarHuTHBIX MaTepHaoB U 00JIACTH UX IIPUMEHEHUS.
CtpoeHue METaJlJIOB U CIUIaBOB, AU(P(Y3UOHHBIE MPOLIECCH] B METaLIIE.
MexaHudecKkre CBOMCTBA METAJUIOB M CILIABOB.
Turnel cBsi3eil B TBEPABIX TEJaX.
AHM30TPONUS CBOWCTB METAJIIOB.
JedeKxThl KpUCTANINYECKOTO CTPOCHUS.

Bunpl nedektoB, ux kiaccudukaius.
@Da30BO-CTPYKTYPHBIN COCTaB CILJIABOB.
Meramnndeckue CIuIaBsl.
TBepble pacTBOPBL, XMMHUUECKUE COEITMHEHUS, T€TEPOr€HHbBIE CUCTEMBI.
Kpucrammsanys METauioB U CILIABOB.
KoHCTpyKIIMOHHBIE METAUIBI U CILIABBI.
JnarpamMma cCOCTOSIHUSL CHCTEMBI CIUIABOB JKEJIE30-1IEMEHTHUT.
Craiu MalIMHOCTPOUTEIbHBIE YIJIEPOAUCTHIE CTAIH, UX MAPKHUPOBKA.
Uyrynsl. ColicTBa 1 Ha3HaueHue 4yryHoB. Kiaccudukanus 4yryHoB.
[Tpoueccrl rpaduTrzanuu. MapKUpOBKa YyT'yHOB.
Cepblil uyryH. MoanhuuupoBaHHbIH cepblil YyTr'yH.
KoBkwii uyryH. BEICOKOITpOUYHBIN YyT'yH.

CrennanbHbI€ YyTYHBI.
Knaccudukanus BuaoB repmoo0OpadboTku. Juarpamma n30TepMUYECKOTO pacmajia.
OcCHOBHBIE BUJIBI TEPMUYECKON 00pAOOTKHU CTaJICH: OTXKUT, 3aKajKa, OTIMYCK (CTapeHue).
Bunet omxura 1 pona: nuddy3MoHHBIN, peKpUCTANIN3ALMOHHBIN, ISl CHATHS HANIPSKEHUH.
OTxur ¢ Ga3zoBoit NEPEKPUCTALTU3AIMEH: TIOTHBIN, HETIOTHBIN, U30TEPMUYECKUM OTHKHUT.
Hopmanu3zanus cranu. 3akanka ctaid. OTIYCK CTajdu M Ha3HAYEHUE OTITyCKa.
XuMHKO-TepMuyeckas 00padoTka cranu. Pu3nyeckre OCHOBbI XUMUKO-TEPMUYECKON
00paboTKu.
HemenTauus. HutpouemenTtanus cranu. A30TUPOBAHUE CTaJIU.
®a3bl, 00pazyeMble JIETUPYIOUIMMU 3JIEMEHTAMHU C JKEJIE30M U YTIIEPOJOM.

BnusiHue nerupyrommx 3J1eMEeHTOB Ha MoJMMOp(hU3M xenesa.
Knaccudukanust 1 MapkupoBKa cTajien.
KoHCTpyKIIMOHHBIE MAIMHOCTPOUTEBHBIE JIETUPOBAHHBIE CTAIM: LIEMEHTUPYEMBIE,
YIIy4IlIaeMbI€, PECCOPHO-TIPYKUHHBIE CTAJIH.

AmntoMuHuU# u ero crasbl. CBONCTBA AIFOMUHUA. AJTFOMUHUEBBIE CIUIABBI: JIUTHIE U
nehOopMUPOBaHHBIE.

OOm1ast xapakTepUCTHKA BUJIOB TEPMUUIECKON 00pabOTKH CIIJIaBOB aJIFOMUHUS. MapKUpoBKa
AIFOMUHHUEBBIX CILIABOB.

Tutan u ero crutaBel. CBOMCTBA, KiIacCU(UKAIUA CITIABOB TUTaHA. MapKUpPOBKa,
IPUMEHEHHE.



— Menp U ee CIIaBhL

— JlaTyHu 1 UX CBOMCTBA, MAPKUPOBKA, IPUMEHEHHUE.

— bponssl. Jlepopmupyemsbie u auteiinbie Opon3sl. CocTaB, CBOMCTBA, MApKH, 00JIaCTH
MIPUMEHEHUS.

—  Kiaccudukanus mommMepHbIX MaTepUAIOB: TEPMOTUIACTUYHBIE TIOJTUMEPHI,
TEPMOPEAKTUBHBIE TIOJIUMEPHI.

— IInacTmacchl, BX COCTaB, CBOMCTBA.

— DIeKTpuyeckHre Marepuaisl, pe3uHa. Kiesdiue matepuainsl. JIakokpacouHble MaTepralbl.
Kepamuka. Crekio. [IpeBecuna.

— OCHOBBI METAJULYPTUYECKOT0 IPOU3BOJICTBA.

— JloMeHHO€ POU3BOJICTBO.

— OCHOBBI IPOU3BO/ICTBA ATFOMUHUS, TATAHA U MEU.

— OCHOBBI TOPOILIKOBON METAJLTYPTHUH.

— OcHOBBI JINHEWHOTO NPou3BoAcTBA. Monenu. @OpMOBOYHBIE U CTEPIKHEBBIE CMECH.

—  Teopernueckue OCHOBBI IUTaCTUYECKON JedopMmaruu MetauioB. Haker.

— Knaccuduxamus 1 oCHOBHBIE CBOWCTBA IPOBOJIHUKOBBIX MaTEPHAIIOB.

— Knaccudukamus moaymnpoBOJHUKOBBIX MAaTEPUAIIOB.

— XKunkue u TBepbIe NUAICKTPUKH, UX TIPOOOI, BUIBI Pa3psia0OB.

— CBoiicTBa MarHUTHBIX MaTEPHUAJIOB, SIBJICHUS HAMArHUYHWBAHHUS.

IIpumep 1MarpamMmsi.

1. IlepBbIit THI auarpaMM. B 3TOM citydae KOMIOHEHTHI A U B HeorpaHHMY€HHO pacTBOPUMBI B
KHUJIKOM COCTOSIHUM, @ B TBEPJOM COCTOSIHUM HE OOpa3ylOT HH PAacTBOPOB, HU XHMHUYECKHX
coeMHeHu. AOCOIIOTHON HEpacTBOPUMOCTH KOMIIOHEHTOB ApYr B Jpyre He cymecTByeTr. Tem
HE MEHee, B HEKOTOPHIX CIy4asx C JOCTaTOYHBIM NPHUOJIIKEHHEM MOXXKHO CUMTaTh, YTO W3
KHUJIKOCTH BBIJENSAIOTCS B BUJIE OTAEIbHBIX (a3 YMCThle KOMIIOHEHTHI. JTO Habirojaercs,
Hanpumep, s cucrem Pb-Ag, Cd-Bi u nmp. Jlmarpamma cocTosiHUSI Ui TOJOOHBIX CHUCTEM
CXeMaTHUEeCKH IMpeJCcTaBleHa Ha pucyHke. JKunkuil pacmias (mose 1) xapakrepusyeTcst TeM, 4To
B U3BECTHBIX IpeieNiaX MOYKHO MIPOM3BOJILHO U3MEHSTh H €0 TEMIIEPATYPY, U COCTaB, HE BHI3bIBAS
nosiBiienust HOBbIX (a3 (C=2). Jlunuu TIE u T2E orpanuumBator obmactu (mome Il u 111,
OTBEYAIOIIME MOHOBAPUAHTHBIM JIBYX(a3HBIM PaBHOBECHSM. DTO 03HAYAET, HAIPUMED, YTO €CIIH
3aJaHa TeMmIepaTypa, TO COCTaB JKMIKOM (a3bl, HAXOIAIIEHCS B PABHOBECUHM C UHUCTHIM
KOMIIOHEHTOM A wiu B, Oyzmer HE NpOW3BOIBHBIM, a CTPOTO OIpEeNieHHBbIM. Tak. mpH
temneparype T3 cocTaB *HIKOCTH, HaXOJAIIEHCS B PaBHOBECHH C TBEPABIM A, OIpenelseTcs
nepecedyeHreM ropu30HTAIbHON NpsAMOH, uayieil Ha ypoBHe T3 c nunueit nuksuayca T1E, T.e.
COOTBETCTBYET TOYKE a Ha ocu abcuucc. B mome Il cymecrByror aBe ¢aspl - pacmiaB
nepeMeHHoro cocraBa u TBepabli komroHeHT A. Ilonme Il Taxxke ompenenser ob6iaacTbh
CyIIeCTBOBaHMS JBYX (a3 -TBepAOro KOMIOHEHTa B u pacriiaBa mepeMeHHOro coctaBa. B moine
IV HaxonuTcs MexaHu4deckast cMech TBEpIbIX A u B.
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TlepErIft THO JHATPAMMED
COCTOXHAA

2. B aTOoM cirydae KOMIIOHEHTHI A ¥ B HeorpaHMYeHHO paCTBOPUMBI APYT B IPYTe KaK B KUIKOM,
TaKk U B TBEPJOM COCTOSIHUU U HE 00pa3yloT MEXIy cOO0N XMMHUECKUX coequHeHH. CrucTeMbl
TaKOTO THIA OOBIYHO 00pa3yIOTCs OJU3KMUMH IO CBOCH MPUPOJEe KOMIIOHEHTaMu, Hanpumep, Cu-
Ni, Ge-Si, Bi-Sb u T.1. Ha puc.7 cxemarndyecku HpeACTaBieHA aMarpaMma TaKOW CHCTEMBI.
BuHO, 9TO KpHCTaLTBI TBEPAOTO PACTBOPA, HAXOISAIIETOCS B PABHOBECHH C PACILIaBOM cocTaBa |
npu temreparype T), UMEIOT cocTaB, oTBeuaroluii Touke 2 (TBepAas ¢aza oboraieHa Oonee
TYrOTUIaBKMM KOMITOHEHTOM). B mporecce oxmaxaenusi cucteMbl B uHTepBaie T1-T2 cocraBbl
pPaBHOBECHBIX (a3 MEHSIOTCS MO JIMHUAM JHKBUIYyca (0Tpe3ok | a) u conumyca (oTpe3ok bm). [Ipu
9TOM JKHIKOCTh oOoramiaercs Ooyiee JIETKOTUIABKMM KOMIIOHGHTOM U TPH  OKOHYAHHUH
KPUCTAIIM3AIMM COCTaB TBEpAOM (hazbl MpHUOIMKAETCs K HCXOJHOMY COCTaBYy pacIuiaBa.
[Tocneaaue MOPIUK KUAKOCTH TpH Temneparype T2, Haxozsmielcs B paBHOBECUU C KPUCTAJUIAMH
1, 6ynyt umetb coctaB 3. B unrepBane temmneparyp TA-TB cocrtaBel TBepaoi u xuakoit das
CYIIECTBEHHO OTINYAFOTCS JIPYT OT JAPYyra. ITO MO3BOJISET B CIydae TAKUX CIUTABOB OCYIIECTBIISTH
JIpOOHYIO0 KPHUCTAJUIM3AIHIO, T.€. BBIACISITh OJUH W3 KOMIOHEHTOB B MOYTH YHCTOM COCTOSHUHU.
3aMeTuM, 9YTO B OOBIYHBIX YCIOBHSX KPHUCTAUTH3AIMH HE MOXET JOCTHUTAThCS COCTOSHUE
paBHOBECHS, U TIOATOMY BBIJICIISIOIINECS TBEP/Ible PACTBOPHI HE UMEIOT COBEPIIIEHHO OJTHOPOIHOM
CTpYKTyphl. [IpuOMU3HTECS K TaKOW CTPYKType MOXHO JIUIIb MPU YPE3BBIYANHO MEIJICHHOM
OXJIQXKJEHUHM, KOTJa TpU KaXKIOW TemrmepaType YCIeBaeT YCTaHOBUTHCS paBHOBECHE, IS
JOCTIKEHHUSI KOTOPOTO JOJDKHO TIPOM3OMTH WM3MEHEHUE COCTaBa pPAaHEE BBIJICIUBIINXCS
KPUCTAIIJIOB TBEPIOTO pacTBopa. IJTUM OOBSICHSETCS, YTO B NPAKTHUECKUX YCIOBUSAX IMPH
KPUCTAITM3AIMH CIJIABOB HAOJIFOIACTCS SIBJICHHUE JIMKBAITUH, COCTOSIIIEEC B TOM, YTO HAPYIKHBIC U
BHYTpEHHUE O0JACTH KPHCTAUIOB TBEPABIX PACTBOPOB Oojiee MM MEHEE CHIBHO OTIUYAI0TCA
JIPYyT OT JApyra MO COCTaBy. B HEKOTOPBIX CIIydasx JIMKBAIIUIO YCTPAHSIOT MYTEM UTHTEILHOM
BBIIEP>KKH TMPU BBICOKHUX TeMIlepaTypax, 0JIHAKO, €CTECTBEHHO, HUKe TUHUH COJIHTyCA.
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IIpruMepHBIH TEPMUHOJIOTUYECKHU I TECT:

@a3za — yacTh 00BEMa BEIIECTBA, OTPAHMYCHHAsT MOBEPXHOCTBHIO pa3Jiena, MpHU MEepexojie uepes
KOTOPYIO CKQUKOM MEHSETCs CTPYKTYpa, XMMUYECKHI COCTaB, CBOMCTBA BEILIECTBA.
WNuTepmeTaninaHble COEIUHEHUS — XUMUUECKUE COETUHEHUS] MEKTY JBYMS] METAJUIAMH.

Yucno creneHei cBoOOJbl — KOJMYECTBO TEPMOJMHAMMUYECKMX IapaMeTpoB, IPU HU3MEHEHUHU
KOTOPBIX (ha30BBII COCTAB BEUIECTBA OCTACTCS HEM3MEHHBIM.

TBepable pacTBOPBl — KPHUCTALIbl, Y KOTOPBIX OJUH U3 KOMIIOHEHTOB O0Opa3yeT COOCTBEHHYIO
KPUCTAJLIMYECKYIO PEIIETKY, a BTOPOM MPHUCYTCTBYET B BHJE OTIEIbHBIX aTOMOB, TO €CTb
COOCTBEHHOM KpUCTANIMYECKOM pewmeTku He umMeeT. IlepBblii KOMIOHEHT Ha3bIBAalOT
pacTBOpPUTEINIEM, @ BTOPOW — pAaCTBOPEHHBIM KOMIIOHEHTOM.

Juarpamma cocTosiHusl — rpauK, OMMCHIBAIOIMN U3MEHEHHE CTPYKTYPHOTO U (pa30BOro cocraBa
CIUIaBa NpU M3MEHEHUM TemrepaTypbl. JluarpamMmbl COCTOSIHMSI CTPOSITCSL B KOOpAMHATaX
TemIeparypa — XMMUYECKHH cocTaB.

JlukBauus — 1mpolecc, NpU KOTOPOM YACThb CTPYKTYphl CIUIaBa OTJIMYAETCSd II0 CBOEMY
XUMHUYECKOMY CTPOEHHMIO OT OCHOBHOIO COCTaBa. B peanbHBIX CIUIaBax BCerga MPOMCXOIUT
MPOLIECC JINKBAIUH.

Tepmuueckas 00pab0TKa — KOMILJIEKC MEPONPUSATHIA, HAIIPAaBJICHHBIX HA U3MEHEHHE BHYTPEHHETO
CTPOEHHUS CIUIaBa U €r0 CBOMCTB M 3aKJIIOYAIOLINIICS B COUETAaHUH ONpEAENIEHHBIX ITAllOB HarpeBa
Y, BBIIEPKKH U OXJIAXKIEHUS C 3alaHHOM CKOPOCTBIO.

OTxur — tepmuyeckas oOpaOOTKa, 3akKIOYarollasicsi B HarpeBe CTaJM BbIIIE KPUTUYECKOU
TeMIIepaTypbl (CTPYKTYpa ayCTEHMT), BBIIEPKKU U MEJIEHHOM OXJIaXICHHUH.

OTXHUr TepBOro pojJia HalpaBlIeH Ha BO3BpAIEHHME B PAaBHOBECHOE COCTOSIHME MeTallia,
MOJBEPTHYTOT0 MpeABapUTENbHON TIIACTUYECKON e opMaIii.

OTXHUr BTOPOrOo poja 3aKJIIOYAeTCsl B HArpeBaHUU CTalIM BbIIIE KPUTUYECKOM TeMIepaTypsl
AyCTEHUTA, BBIJIEPKKU U OXJIAKICHUH.

3aKalnBaeMOCTh — CHOCOOHOCTh CTAJIU CYIIECTBEHHO U3MEHSATh CBOU CBOMCTBA MOCIIE 3aKAJIKH
[TpokanuBaeMoCTh — CIIOCOOHOCTh CTalIM OOpa30BBIBATh MAPTEHCUT MPU HU3BKUX KPUTUYECKHUX
CKOPOCTSIX OXJIQXKICHUS.

JlernpoBaHHON Ha3bIBAaETCs CTajlb, COJEp)Kallasi B CBOEM COCTAaB€ OJUH WM HECKOJIBKO
CHEIMaJIbHO BBEJCHHBIX JIETUPYIONIUX 3JIEMEHTOB B KOJIMUECTBE, 3aMETHO MU3MEHSIOIIEM CBOMCTBA
cTanm

Hopmanuzanus — TepmooOpaboTKa, cOCTOsIIAas U3: HarpeBa BhIllle KPUTHUUECKOH TeMIiepaTrypsl U
OXJIAXJIEHUH Ha BO3JyXe Npu HOpManbHbIX ycioBusx (20° C). Ocobas cpeau Temmeparyp
OXJIQXKJEHUS, TIPU KOTOPOH pelIaoliee BIUSHUE Ha CTPYKTYPY CTalM OKa3blBa€T XUMHUYECKHA
COCTaB.

bpoH3a — crutaB Mei ¢ J100BIM JIETUPYIOLIUM 3JIEMEHTOM KpOME LIMHKA.

JlaTyHb — cIu1aB Meid ¥ IMHKA (110 45% 1uHKa).
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[lepeuncnnre ocHOBHBIE CBOICTBAa MeTaIOB. OOBACHUTE UX MTPUPOY HA OCHOBE
AIEKTPOHHOTO CTPOEHUSI METAJLIOB.

Kakoe ctpoenue nmerotT Meramibsl? Uem 0TIIMYaOTCS KPUCTAJUIMYECKHUE BELIECTBA OT
aMopdHBIX?

Jaiite onpeneneHne KpUCTaUIMYECKON PEIIETKE U KPUCTAIUIMYECKON ssueriku. Ha3oBure
M3BECTHBIC BaM THUIIbI KPUCTAIUTUYECKUX PEIIETOK.

Urto takoe anuzorponusi? UeM 0ObSICHIETCS aHU30TPONUS KPUCTAIIOB?

Uro Takoe creneHb nepeoxiaxkaeHus? Kak oHa 3aBUCUT OT CKOPOCTH OXJIAXKICHUS TIPU
KpUCTAJIIM3ALUU METAJIIOB?

Jaiite onpezeneHue cleyonnuM NOHITUIM: KOMIIOHEHT, (a3a, CTpyKTypa.

UYro HazpiBaeTcs Moauduuupoanuem? Kakosa ero nenb?

HazoBuTe THIBI CIJIABOB U YCIOBUS UX 00pa30BaHUS.

Kaxue metosb! ypouHEeHUs CILIaBOB BaM M3BECTHBI? OXapaKTepu3yiTe ux.

. Uro Takoe nepexkpucrammzanua? Kak MeHSIOTCS CTpYKTypa U CBOICTBA CILIaBOB MpU

nepeKpucTasIn3auun’?

Urto Takoe qucnepcuoHHoe TBepAeHue? Kak MEHSI0TCs CTPYKTypa U CBOKCTBA CILIABOB B
pe3ysbTare AUCIEPCUOHHOTO TBEPACHUS?

Urto Ttakoe Hakien? Kak MEHSIIOTCS CTPYKTYpa U CBOMCTBA METAJUIOB IIPU HaKJIerne?

Urto Ttakoe Hakien? Kak MEeHsIETCsI CTPYKTypa U CBOMCTBA METAJLJIOB TIPH HaKJIene?

Uro Ha3bIBaeTcs pekpuctaimzanueii? Kak onpeaensercs remneparypa
pekpucram3anuu’?

Kakas mmactuyeckas nedopmalius Ha3bIBaeTCs X0I01HOH (Topsiueii)? Kakas nedopmarus
COIPOBOXKAAETCS YIIPOUHEHUEM?

HazoBuTe ocHOBHBIE Omepanuu TepMUIeckoil 00paboTKU CTalel.

Urto Takoe oTkur? YKakute ero Ha3HaueHUe.

Urto Takoe HOpMaiin3auusa? YKaxKUTE LEJIU 3TOW ONEpALMH JIsl CTaleil pa3HOro COCTaBa.
Uro Takoe 3akanka? YKaKUTe LN 3aKaJIKH.

UTto Takoe 3aKaauBaeMOCTh U MPOKaIMBaeMOoCTh? Kak OHU 3aBUCAT OT cocTaBa craiei?
Kak MOXHO CHU3UTH 3aKallOUHbIE HAMPSDKEHUSI? Y KaKuTe CrocoObl 3aKalKH,
MOHWXAIOLIUE 3aKalOYHbIe HanpshkeHus. Kak BnusieT KOHCTpYKIUs JeTalu Ha
3aKaNoYHbIE HAMPSKEHUS?

UTo Takoe OTIYCK M 3a4€M €T0 BBIIOJHSIOT?

[lepeuncnure, Ha KaKue CBOMCTBAa MeTalla BIMSIET pa3Mep 3epHa.

Bnusiaue crenenu nepeoxyiakaeHus: Ha pa3Mep 3epHa.

OO0bscHUTE, KaK TPOTEKAET MPOLECC KPUCTATU3ALINH.

OxapakTepu3yiTe METOIbl YIIPOUHEHHS] METAITIMYECKUX CILIABOB.

UTto Ha3bIBaeTCs CIIaBOM?

JlaiiTe onpeesieHne OCHOBHBIM BUJIaM KOPPO3UH METaJIOB.

Jlaiite onpenenenue ra3oBoi koppo3uu. [IpruunHel Bo3HUKHOBEHUS. [Iponece npoTekanus.
ITocnencraus.

[Tpodunaktrka u crocodbr 6OPHOBI ¢ TA30BOM KOPPO3ZUEH.

[Toyemy 1151 UI3rOTOBIIEHHUS IeTaJel B TPOU3BOCTBE HE MPUMEHSIOT YNCTHIE METAILIIbI?
JlaiiTe onpenenenue 3IeKTpOXUMUIECKoi koppo3uu. [Ipnurnsl Bo3HMKHOBeHUs. [Ipornecc
nporekanus. [locnencreus.

[Ipodunaktrka u cnocods! 60PHOBI € AMEKTPOXUMUYECKON KOPPO3UEH.

OOBsicHUTE HEOOXOIUMOCTh 100ABJICHHUS B CIIJIaB KOMIIOHEHTOB.

[lepeuncnure u oxapakTepu3yiTe OCHOBHbIE IPUUMHBI BOSHUKHOBEHUS KOPPO3HH.
Kakas u3 mpuuuH BOSHUKHOBEHH KOPPO3uH (Ha Balll B3IJIsI) Hanboee 4acTo
BCTpEYaeTcsl MpH SKCIUTyaTalluyd MAIIMHHO — TPAKTOPHOTO Mapka?



37. Kakast u3 npu4rH BO3SHUKHOBEHHs KOPPO3HHM (Ha Balll B3IJIs1) HanboJjee ornacHa rnpu
AKCIUTyaTallid MallIMHHO — TPAKTOpHOTO napka? HaumeHnee onacHa?

38. OxapakrepusyiiTe MpUMEHEHHE XUMUYECKH CTOWKUX CIUIaBOB, KaK OJMH U3 METOJIOB
3alIUThl METAJUIOB OT KOPPO3UHU.

39. Oxapakrepu3yiiTe MpUMEHEHHE HEMETATHIECKUX MOKPBITHIA, KaK OJJMH U3 CLIOCOO0B
3alIUThl TIOBEPXHOCTU METAIIIOB OT KOPPO3HH.

40. Oxapakrepu3yiTe NpUMEHEHHE ralbBAaHMUECKUX MOKPHITUH, KaK OMH U3 CIIOCOO0B
3alIUThI TOBEPXHOCTEN TOTOBBIX U3/1EIUNA OT KOPPO3UU U BOCCTAHOBJICHHE N3HOILICHHBIX
Jieranei.

41. IlpomacnuBaHue ¥ KOHCEpBALMs JeTajlel, Kak OJIMH U3 CIIOCOOOB 3aIUThl IOBEPXHOCTEH
TOTOBBIX U3JEIUNA OT KOPPO3UH.

42. Ilepeuncnure ¥ 0XapakTepU3yHTe pasinyusl B OJrOTOBKE U3eNNs (JIeTaln), Iepes
HAaHECEHHEM raJIbBAHUUYECKOTO U JJAKOKPACOYHOTO 3alllUTHBIX CJIOEB.

43. Hazosure npumecu craneil. Kakue npumecu sBIsAIOTCS BPEIHbIMU, a KAKHE [IOJE3HBIMU?

44. Yro takoe KpacHoJIOoMKOCTh? Kak npeaynpeauTs 3ToT nedexr?

45. Kak pa3zensrorcs CTaau 1o KauyecTBy?

46. Kak 0003Ha4ar0TCst MapKH YIIIEPOJUCTHIX U JISTUPOBAHHBIX CTaJei?

47. Kakue cranu sBIsIOTCS JerupoBaHHbIMU? KakoBa 1eib JerupoBaHus?

48. Ha3oBHTE MapKH YITy4IIaeMbIX, PECCOPHO — MPYKUHHBIX U MAPUKOIO A ITHIKOBBIX
craneiu?

49. YKaXuTe TEXHOJOTHIO YIIPOYHEHUs AeTaneii. Kakue cBolicTBa HE0OX0UMO 00€CIICUHTh
IIPU TEPMHUUECKON 00paboTKe?

50. YkaxxuTe 0COOCHHOCTH aBTOMATHBIX CTaJICH.

51. [lepeuncnurte BUIbI YYTYHOB.

52. OxapakrepusyiiTe HanbOoiee 1 HaMEHee MPOYHBIC YYTyHBI.

53. Kak nosy4aroT OTIMBKHU U3 CEPOr0, BHICOKOIPOUYHOTO U KOBKOT'O YYT'YHOB?

54. VKaxuTe MapKupOBKY UyI'YHOB.

55. Oxapakrepu3syiiTe MapkH cTajiell, yCTOMUUBBIX POTUB KOPPO3UU. YKAXKHUTE 00JIaCTH
IIPUMEHEHHUS OTUX CTAJICH.

56. YTo Takoe >kaponpodHOCTh U KapocToiikocTs? HazoBuTe 061acTu npuMeHEeHus
JKapOIIPOYHBIX U )KAPOCTOWKUX CTAJIEH U CIUIABOB.

57. Ha3oBute Marepuasl, 001a/1al01e HU3KUM 3JIEKTPUYECKUM COITPOTUBIECHHEM
(MpOBOJHUKHM) M BBICOKMUM COIIPOTUBIIEHUEM. Y KaKUTE 00JIaCTh UX IPUMEHEHHUS.

58. Ha3oBuTe Mapku 1 0071acT IPUMEHEHUS! U3HOCOCTOMKUX CTalel.

59. Kakue BHICOKOTIPOYHBIE CTAJIH BHI 3HaeTe?



