IIpunoxenne 2 k PII/] DnekTpoTexHnyeckoe 1 KOHCTPYKIIMOHHOE MAaTepHAJIOBeieHHE
13.03.02 DeKTpOIHEPreTHKA U JIEKTPOTEXHUKA

HANPaBJEHHOCTh (MpoguiIb) DJIEKTPONPHUBOI U ABTOMATHKA

®opma 00yueHHs — 3a0YHAS

I'on nadopa - 2016

OLIEHOYHBIE CPEJICTBA JJISI IPOBEJIEHUASA ITPOMEKYTOYHOMI
ATTECTAIIAM OBYYAIOIIMXCS MO JTUCHUIIIAHE (MOY.JTIO)

1. Oo0Owmme cBeaeHus

1. | Kadenpa ($u3KUKKM, OMOJIOTUU Y MHKEHEPHBIX TEXHOJIOTHH

2. | HampaBneHnue noiroTroBku 13.03.02 DnekTposHEepreTHKa 1 JIEKTPOTEXHUKA

3. | HammpaBnenHoCTH (TTpoun) DJIEKTPONPUBOJ U AaBTOMATHKA

4. | Jucuunnmna (MOIyb) DJIEKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE MaTepUAIOBEICHIE
5. | ®opma oOydeHus 3a04Has

6. | 'og Habopa 2016

Ilepeyenb KoMmeTeHI U
— CIOCOOHOCTBIO OCYIIECTBIISITh TIOMCK, XpaHEHWe, oO0paboTKy W aHanmu3 HHOOpManMHu Wu3
pa3IMYHbIX MCTOYHHMKOB W 0a3 JaHHBIX, MPEACTaBIATh ee B TpedyeMoM (opMaTe C HUCIOJIb30BaHUEM
UH(OPMAIIMOHHBIX, KOMITBIOTEPHBIX U ceTeBbIX TexHooruit (OITK-1)




3.K

HTCPUH U TTIOKA3ATECJIN OLCHUBAHUSA KOMIIeTeHIIUIl Ha PA3JTUYHBIX 3Talmax ux (l)OpMI/IPOBaHI/IH

Jran Dopmup Kpurepun u nokasarejiu OeHUBaHUSI KOMIIETeHUM I Dopmbl
¢dopmupoBanus yemas KOHTPOJISA
KOMIIeTEeHI[UH KOMIIETe 3HaTh: Ymersb: Baaners: copmupoBan
(pa3neJibl, TEMbI — HOCTH }
JAMCUHMILINHBI) KOMIIeTeHIH i
Beenenue B npeamer OIIK-1 | ocHOBBI MaTepUAIOBEICHUS U aQHAJIM3UPOBATh CTPYKTYpPY U
TEXHOJIOTHH KOHCTPYKIIMOHHBIX | CBOMCTBA AJIEKTPOTEXHUUECKUX
MaTepHuaos, 1 KOHCTPYKIMOHHBIX
ANEKTPOTEXHUYECKUE MaTepuaoB
MaTepHualbl B KAUeCTBE
KOMITOHEHTOB
3JIEKTPOTEXHUUECKOTO U
AJIEKTPOIHEPTETHUECKOTO
o0opyoBaHus
Crpoenue u coiictBa | OIIK-1 | ctpoeHue u OCHOBHBIE AHAIIN3UPOBATH CTPYKTYPY U Huarpamma
MaTepualioB CBOMCTBA 3JIEKTPOTEXHUYECKUX | CBOMCTBA 3JIEKTPOTEXHUUECKUX
Y KOHCTPYKITMOHHBIX 1 KOHCTPYKITMOHHBIX
MaTepHuayoB, IPUMEHIEMbIX MaTepHuaioB
MIPU PEMOHTE, IKCILTyaTalllH 1
TEXHUUYECKOM OOCITYyKUBaHUH
000pyI0BaHNS,
Teopus criiaBoB OIIK-1 | cymHOCTh SIBIEHUH, METOAMKAMHU BBIITOTHEHUS Ormpoc,
MIPOUCXOAAIINX B MaTeprasax B pacyeToB MPUMEHHUTEIIBHO K IuarpamMma
YCIIOBHSIX 3KCILTyaTalluu HCIIOIb30BAHUIO
U3Ienni BJIEKTPOTEXHUYECKUX U
KOHCTPYKIIMOHHBIX MaTe€pUajoB
Kenezoyrnepogucteie | OIIK-1 | cTpoeHue U OCHOBHBIE Onpoc, Tect
CILIaBbI CBOMCTBA AJIEKTPOTEXHUYECKUX (TepMHHOTIOTH
1 KOHCTPYKITMOHHBIX YECKHM )

MaTCcpHraJIoB, MIPUMCHACMBIX
NIPU PEMOHTE, SKCIUTyaTalluu |
TEXHUYCCKOM OGCHy)KHBaHI/II/I
000pyI0BaHNS;




Jdran dopmup Kpurepun u noka3areju olleHUBAaHUSA KOMIIETEH Ui DopMbI
¢opmupoBanus yemas KOHTPOJIA
KOMIIETEeHI[M U 3HaTh: YMmeTh: Baanern: chopmupoBaH
(pa3aeJibl, TEMbI rommnere HOCTH
JUCHHUILJINHBI) HHs KOMIIEeTeHIM i
Meroast Tepmuueckoit| OIIK-1 | cymHOCTb sSIBIEHUH, HCTIOJIBb30BaTh TEPMUYECKYIO U | METOJIaMH UCIIOJIb30BAHUS Ormpoc
U XUMUKO- MIPOUCXOASAIINX B MaTepuaiax B | XUMHUKO-MEXaHUUYECKYIO OCHOBHBIX METAJNINYECKUX U
TEPMUYECKOU YCJIOBHSIX SKCIUTyaTalluu 00paboTKH ISl TOTyYEHUS HEMETAJUIMUYECKUX MaTepUaIoB
o0paboTku 17631 (10707 TpeOyeMbIX CBOWCTB B AJIEKTPOTEXHUYECKOM
MaTepUajoB MIPOU3BOICTBE, @ UMEHHO B
3JEKTPUUYECKUX MAlIMHAX,
amnmnaparax, CTaHIUSIX U
MOJICTAHIIMSIX
JlerupoBannsie ctanu | OIIK-1 | cTpoeHue u OCHOBHbIE Omnpoc
CBOMCTBA 3JIEKTPOTEXHUYECKUX
Y KOHCTPYKITMOHHBIX
MaTepHualoB, IPUMEHIEMbIX
MIPU PEMOHTE, IKCILTyaTallH 1
TEXHUUYECKOM OOCITyKUBaHUH
000pyI0BaHNS,
IIBetnbie metamnsl ¥ OIIK-1 | cTpoeHue u OCHOBHBIE CTPOUTH TUArPAMMBbI COCTOSIHUS Omnpoc, Tect
CILIaBBI CBOMCTBA AJIEKTPOTEXHUYECKUX | IBOWHBIX CIUIABOB U JIaBaTh UM (TepMuHOIIOTH
Y KOHCTPYKIIMOHHBIX XapaKTEPUCTUKU YEeCKHil)
MaTepHaIOB, TPUMEHSIEMBIX
MIPU PEMOHTE, IKCILTyaTalllK U
TEXHUYECKOM O00CTy>KUBaHUHU
000py/IOBaHUs;
Hemerannnueckue u | OIIK-1 | ctpoeHue u OCHOBHBIE Ormpoc
KOMITO3UIIMOHHbBIE CBOMCTBA AJIEKTPOTEXHUYECKUX
MaTepHuabl 1 KOHCTPYKITMOHHBIX

MaTCcpHraJIoB, MIPUMCHACMBIX
NIPU PEMOHTE, SKCIUTyaTalluu |
TEXHUYCCKOM O6CJIy)KI/IBaHI/II/I
000pyI0BaHNS;




Jdran dopmup Kpurepun u noka3areju olleHUBAaHUSA KOMIIETEH Ui DopMbI
(¢popmupoBanus yemast KOHTPOJIs
KOMIIETEeHI[M U 3HaTh: YMmeTh: Baanern: chopmupoBaH
(pa3neJibl, TEMBbI rommnere HOCTH
JUCHHUILJINHBI) HHs KOMIIEeTeHIM i
OcHoBBI OIIK-1 | coBpeMEeHHBIE CIIOCOOBI UCIIOJIb30BaTh METOJIBI METOJIaMH{ UCTIOJIb30BaHUS Omnpoc
MIPOM3BOJICTBA MOJIyYEHUsI MaTepUaoB U 00paboTKK MaTepUasoB OCHOBHBIX METAJJTNYECKUX U
MeTayuioB. JIuTee U3JICIAIA U3 HUX C 33/IaHHBIMH HEMETAJUTMYECKUX MaTepUAIOB
CBOIcTBaMH B DJIEKTPOTEXHUYECKOM
IIPOU3BOJICTBE, 2 UMEHHO B
INEKTPUYECKUX MAITUHAX,
anmaparax, CTaHIUSIX U
MOJICTAHIUSIX
Oo6paodotku merauoB| OIIK-1 | coBpeMeHHBIE CITIOCOOBI WCIIOJIH30BaTh METO/IbI METO/IaMH HCTIOJIb30BaHUS Ormpoc,
JaBJICHUEM MOJTyYeHUsI MAaTepUAJIOB U 00paboTKH MaTepUasoB OCHOBHBIX METAJJTNYECKUX U pedepar
U3JICITAIA U3 HUX C 33IaHHBIMH HEMETATNYECKUX MaTepUaIOB
CBOICTBaMH B DJIEKTPOTEXHUYECKOM
MIPOU3BOJICTBE, & UMEHHO B
INEKTPUYECKUX MAITUHAX,
anmaparax, CTaHIUSIX U
MOJICTAHIUSIX
CaapouHoe OIIK-1 | coBpemeHHBIE CTTOCOOBI WCIIOJIH30BaTh METO/IbI pedepar
MIPOW3BO/ICTBO U Maiika MOJTyYeHUsl MaTepUaIoB U 00paboTKH MaTepuasoB
HU3JeINI U3 HUX C 3aJaHHBIMU
CBOMCTBaMH
dopmoobpazoBaHue OIIK-1 | coBpeMeHHBbIE CIIOCOOBI HCIIOJIb30BaTh METO/IbI pedepar
TIOBEPXHOCTEN JeTaneit MOJTyYeHUsI MATepUAIOB U 00paboTKK MaTepuasoB
pe3aHueM U3JICITAIA U3 HUX C 33JIaHHBIMH
CBOMCTBaMH
[IpoBOTHUKOBEIE OIIK-1 | ctpoeHue 1 OCHOBHBIE Ormpoc, Tect
MaTepuabl CBOMCTBA AIEKTPOTEXHUIECKUX (TepMUHOTIOTH
U KOHCTPYKIIMOHHBIX YECKHU)

MaTCcpHraJioB, MIPUMCHACMBIX
NIPU PEMOHTE, SKCIUTyaTalluu |
TEXHUYCCKOM OGCHy)KHBaHI/II/I
000pyI0BaHNS,




Jdran dopmup Kpurepun u noka3areju olleHUBAaHUSA KOMIIETEH Ui DopMbI
¢opmupoBanus yemas KOHTPOJIA
KOMIIETEeHI[M U 3HaTh: YMmeTh: Baanern: chopmupoBaH
(pa3aeJibl, TEMbI rommnere HOCTH
JUCHHUILJINHBI) HHs KOMIIEeTeHIM i
[TonynpoBonnukosbie| OIIK-1 | cTpoeHue U OCHOBHBIE Omnpoc, Tect
MaTrepuabl CBOMCTBA JEKTPOTEXHUYECKUX (TepMHHOJIOTH
1 KOHCTPYKITMOHHBIX YECKUI)
MaTepHualoB, IPUMEHIEMbIX
MIPU PEMOHTE, IKCILTyaTalluH 1
TEXHUUYECKOM O0CITyKUBaHUU
000pyI0BaHNS;
Juanexkrpuueckue OIIK-1 | ctpoeHue U OCHOBHbBIE Tect
Marepuaisl. [Ipoboit CBOMCTBA 3JIEKTPOTEXHUUECKUX (TepMuHOIIOTH
Y KOHCTPYKIIMOHHBIX YECKU)
MaTepHaioB, MPUMEHIEMBIX
IIPU PEMOHTE, IKCILTyaTalluK U
TEXHUYECKOM O00CTy>KUBAaHUU
000pyI0BaHUs;
MaruuTHbIE OIIK-1 | cTpoeHue U OCHOBHBIE pedepar
Marepuabl CBOMCTBA 3JIEKTPOTEXHUYECKUX

Y KOHCTPYKILMOHHBIX
MaTepUasIoB, TPUMEHIEMBIX
IIPU PEMOHTE, SKCIUTyaTalluu U
TEXHHUYECKOM O0CITy)KUBaHUH
000pyI0BaHNS,




4. Kpurepnu H IKAJIbI OCHUBAHUS

4.1 Kputepum oneHku pedepara

Banabl

XapaKTepuCTHKH OTBETA CTY/JIeHTa

4

- CTYJICHT TITyOOKO U BCECTOPOHHE YCBOUII MPOOIIEMY;

- YBEPEHHO, JIOTUYHO, TIOCJICIOBATEILHO M TPAMOTHO €0 U3jIaracT;

- ONHUpasCh HA 3HAHWUS OCHOBHOW W JOIOJIHUTEIBHON JHUTEPATyphl, TECHO
NPHUBSA3BIBACT  YCBOCHHBIC  HAy4YHbIC TIOJOXCEHHUS C  MPAKTHYCCKOM
JIEATEIIbHOCTBIO;

- YMeJIO 00OOCHOBBIBACT U APTyMEHTHPYET BbIJIBUTaEMbIC UM UJICH,

- JIeJIaeT BBIBOBI U 0000IIECHUS,

- cBOOOIHO BIIAJACET MOHATHUAMU

- CTYJEHT TBEPAO YCBOWJI TEMy, TPAMOTHO M TIO CYIIECTBY H3JIaraer ee,
OIMHUPasiCh HA 3HAHUSI OCHOBHOMH JIUTEPATYPHI,

- HE JIOITYCKAET CYIIECTBCHHBIX HETOUYHOCTEH;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C MIPAKTUYCCKOM JICATEILHOCTHIO;

- apTYMEHTHPYET HAayYHBIC MTOJIOKCHHUS,

- JienaeT BBIBOJBI M 0000IIEHN;

- BJIaJieeT CUCTEMOM OCHOBHBIX MOHSATHH

- TeMa PacKpbITa HEJOCTATOYHO YETKO M IOJHO, TO €CTh CTYAEHT OCBOMII
npoOjeMy, IO CYIIECTBY U3JlaraeT €€, OINUpPasCh Ha 3HAHUS TOJBKO
OCHOBHOM JIUTEPATYPBHI;

- JIOTIyCKAaeT HECYIECTBEHHBIC OMMOKN U HETOYHOCTH;

- UCIIBITHIBACT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUY 3HAHU;

- cn1abo apryMEeHTHPYET HayYHbIE MMOJ0KECHHUS;

- 3aTpyHsAeTCS B GOPMYIUPOBAHUH BHIBOJOB U 00OOIICHHIA;

- YaCTHYHO BlaJIe€T CUCTEMOI MOHATHH

- CTYJIEHT HE YCBOWJI 3HAYUTEIbHON YaCTH MPOOIEMBI;

- JIOITYCKAaeT CYNICCTBECHHBIC ONTUOKU ¥ HETOYHOCTH ITPH PACCMOTPCHHH €¢;
- HCTIBITHIBAET TPYIHOCTH B MPAKTUIECKOM MTPUMEHEHUN 3HAHUH;

- HE MOKET apTryMEHTHPOBATh HAyYHBIC TTOJIOKEHUS;

- He (hOpMyIHpPYeT BHIBOJIOB M 0000IIECHNUI;

- HE BJIQJICCT MOHATUHWHBIM aIlapaToM

4.2 Kputepuu onpoca

BaJuibl XapaKTepuCTHKHU OTBETA CTYACHTA

2 - CTYJIEHT TTTyOOKO U BCECTOPOHHE YCBOUI MPOOIEMY;
- YBEpPEHHO, JIOTHYHO, TIOCTIEA0BATEIbHO U TPAaMOTHO €T0 M3JIaraer;
- ONHUpasCh HA 3HAHHUSI OCHOBHOW M JOIOJHUTENBHOW JHUTEpPATyphl, TECHO
MPHUBSA3BIBACT  YCBOCHHBIC HAy4YHBIC TIOJOXKEHUS C  MPAKTHYSCKOM
JIEeITEIIbHOCTBIO;
- yMeJI0 00OCHOBBIBACT U APTyMEHTHPYET BBIIBUTAEMbIC UM UJICH,
- JIefaeT BBIBOALI M 0000IIEHN;
- cBOOOIHO BJIAZIEET HOHATHIMHU

1 - CTYACHT TBEPJO YCBOWJ TeMY, TPaMOTHO M IO CYIIECTBY H3Jaracr ee,

ONUPAsICh HA 3HAHUSI OCHOBHOM JINTEPATYPHI;

- HE JIOMYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C IPAKTUYECKOM JACSITEIbHOCTDIO;
- ApTYMEHTHUPYET HAy4YHbIE MTOJ0KECHUS,

- IeJIaeT BBIBOABI M 0000IIICHUS,

- BJIaJile€T CUCTEMOM OCHOBHBIX ITIOHSITHUU




Banabl

XapaKTepUCTHKH OTBETA CTY/JAeHTa

0,5

- TeMa PAacKpbITa HEJOCTATOYHO YETKO W IIOJIHO, TO €CTh CTYIEHT OCBOWII
npobieMy, IO CYIIECTBY H3JaraeT €e, ONUpPasCh Ha 3HAHMUA TOJBKO
OCHOBHOM JIUTEPATYPBHI;

- JIOILyCKaeT HEeCYLIECTBEHHbIE OIMOKHY U HETOUHOCTH;

- UCIIBITHIBACT 3aTPYIHECHHUS B IIPAKTUYECKOM IIPUMECHEHUH 3HAHUM;

- 11200 apryMeHTUPYEeT Hay4HbIe MOJI0KEHHUS;

- 3aTpyAHsAeTCs B (pOpMyJIMPOBAaHUH BBHIBOJIOB U 0000IECHUI];

- YaCTMYHO BJIAZICET CUCTEMON ITOHITHH

- CTYJICHT HE YCBOWJI 3HAYUTEILHOW YaCTH MPOOIIEMEI;

- JIOITyCKAeT CYIIECTBEHHBIE OMIMOKU M HETOYHOCTH MTPH PACCMOTPEHUU €€
- HCTIBITHIBAET TPYIHOCTH B MPAKTUIECKOM MTPUMEHEHUN 3HAHUN;

- HE MOXKET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHHUS;

- He (hOpMYIIUPYET BHIBOJIOB M 000OIICHUI;

- HE BJIQJICET MOHATHIHBIM alapaTomM

4.3 Kputepun o1leHKH THATPAMMBI

Banabl

Xap AKTCPUCTHKHU O0TBETA CTYACHTA

2

- CTYJICHT TJIyOOKO ¥ BCECTOPOHHE YCBOWII ITPOOIIEMY;

- YBEPEHHO, JIOTUIHO, TIOCJICIOBATEIILHO M TPAMOTHO €r0 U3JIaraeT;

- ONUpasCh Ha 3HAHHSI OCHOBHOHM M JIOTIOJHUTEIILHOW JIUTEPATypPhl, TECHO
NPHUBS3BIBACT  YCBOCHHBIC  HAy4YHBIC TIOJOXKEHUS C  TPAKTHICCKOH
JIEATENHHOCTBIO;

- yMeJI0 0OOCHOBBIBACT U aPTyMEHTHPYET BBIIBUTAEMBIC UM UJICH,

- JienaeT BLIBOJLI M 0000IIEHN;

- cBOOOJIHO BIAJI€EeT HOHATHIMU

- CTYACHT TBEPJO YCBOWJ TEMY, T'PaMOTHO M MO CYLIECTBY H3Jaraer ee,
OMUPAsICh HA 3HAHUSI OCHOBHOM JINTEPATYPHI;

- HE JIOIyCKAET CYIECTBEHHBIX HETOUYHOCTEM;

- YBSI3bIBAET YCBOCHHBIC 3HAHUS C TIPAKTUUYECKOMN JCSITEIHHOCTHIO;

- ApryMEHTHPYET Hay4YHbIE MOJO0KEHHUS;

- JienaeT BBIBOJEI U 0000IIECHM,

- BJIaJIcE€T CUCTEMOM OCHOBHBIX HOHSATHI

0,5

- TEMa pacKpbIiTa HEJOCTATOYHO YETKO U TOJHO, TO €CTh CTYIAEHT OCBOMII
npo0iaeMy, O CYIIECTBY H3JaraeT €€, ONUpPasCh Ha 3HAHHUA TOJIBKO
OCHOBHOM JIUTEPATYPBHI;

- JIOIYCKaeT HeCYLIeCTBEHHbIE OIMOKHY U HETOUHOCTH;

- HCTIBITHIBAET 3aTPYAHEHUS B TPAKTUYECKOM IPUMEHEHUH 3HAHUM;

- ¢1a00 apryMEeHTHPYeT Hay4HbIE TOJI0KEHHUS;

- 3aTpyIHsAeTCs B GOPMYJINPOBAHUM BBIBOJIOB U 00OOIICHHUIA;

- YaCTMYHO BJIAJICET CUCTEMON MOHITHH

- CTYJIEHT HE YCBOWJI 3HAYUTEIbHON YaCTH MPOOIEMBI;

- JIOITYCKAaeT CYNICCTBCHHBIC ONTUOKU M HETOYHOCTH ITPH PACCMOTPECHHH €€;
- HCTIBITHIBAET TPYTHOCTH B MPAKTUIECKOM MTPUMEHEHUU 3HAHUH;

- He MOKET apryMEHTHPOBATh HAyYHBIC TTOJIOKEHUS,

- He (hOpMYIIHpPYET BHIBOJIOB M 0000IICHUI;

- HE BJIQJICCT MOHATHIHBIM alapaToM

4.4 Tect (TEepPMUHOJIOTHYECKHIH)

ITporieHT NpaBUIIBHBIX OTBETOB Jo 60 61-80 81-100

KonnyecTBo 0amioB 3a pemeHHbIN TECT 1 2 4




Tunogvie KOHmMPOILHBIE 3A0AHUA U MEMOOUYECKUEe MAMEPUAIbl, Onpedeaatoujue npoyedypol
OUeHUBAHUA 3HAHUIL, YMEHUIl, HABLIKOG U (UN1L) ONbIMA 0eAMEbHOCHU, XAPAKMEPUZYIOWUX IMANbl
dopmupoeanun Komnemenyuii 8 npoyecce 0C60eHUA 00PA308aMeEILHOI NPOZPAMMbL

IIpumepHBIii IepeyeHb BONPOCOB MPOMEKYTOYHOM aTTeCTALMN:

Knaccudukanuss wmarepuanoB. KoHCTpyKTHBHBIE MaTepHaibl. IEKTPOTEXHUYECKHE MaTepHabl.
Marepuanbl 3JIEKTPOHHOW TeXHUKH.Buabl xumuueckoil cBa3u. CtpoeHue TBepabix Tei.Kpucramibl.
pemetkun  bpaBs. Wuaexkcer Miomiepa. JledekTsl KpUCTaNIMYECKUX pemeTok. M3omopdusm u
nosimMmopdusm. Ctekna, amopdusie Tena. [lonstre o OaMKHEM U TaTbHEM MOPSAKE.

JuarpamMma coctosiHHs kene30 — neMeHTUT. Ctanu u uyryHbel. @a3oBbie MpeBpalieHust B cucreme Fe-
FesC. Metonbl TepMuueckoid oO0pabOTKu cTanei. Da3oBble NMPEeBpaIlCHUs] CTalled IPU TEPMUUYECKON
00paboTke. MeToIbl MEXaHUYECKUX MCIBITAHUNA KOHCTPYKIIMOHHBIX MaTepuaioB. TUTaH U €ro CIUIABHI.
AsroMuHM# U ero cruiaBbl. CIUlaBbl HA OCHOBE MeU. JIerupoBaHHbIE CTAJIH.

da30BbIe paBHOBECHS. Y paBHEHHUE COCTOSIHUS MHOTO()a3HOM MHOTOKOMIIOHEHTHOW CUCTEMBI U YCIIOBUS
TEPMOJIUHAMHYECKOT0 paBHOBecHs (Da3 B MHOTOKOMITOHEHTHOH cucteMe. [IpaBuio da3 'ub606ca. Meromabt
noctpoeHust (pa3oBeIx nuarpamm. Tepmuueckuii ananus. @a30Bbie MPEeBpaIEHHUS B OTHOKOMITIOHEHTHBIX
cucremax. ®a3oBple quarpaMmbl JBYXKOMIOHEHTHBIX CUCTEM.

@da30BbIE AMArpaMMBbl C HEOTPAHUYEHHONW U OTPAaHUYEHHON PAaCTBOPUMOCTBIO B TBEPJIOM COCTOSIHHH.
@da30BbIe AMArpaMMBbI C DBTCKTUYECKUMU U IIEPUTEKTUYECKUMU IIpeBpalleHusmu. 1Ipasuo peryara.
JlnarpamMma cOCTOSIHUS ¢ XMMUYECKUM COCMHEHUEM.

Crpykrypa kpuctauos. ['pynns! Tpancasanuil. IHIEKCHI y3710B, y310BbIX PSAIOB U Y3JIOBBIX CETOK
kpuctaiia. [lapamerpsl a1neKTpoMarHuTHOM BoJHBL. Judpakiiyusg peHTTeHOBCKUX Jy4el B KpucTalle.
VYpasuenue bparra. Ycnosus Jlays. PentrenoBckue tpyoku. Judpakromerpsl. MeTo mopouika.
Brrauciienue napaMeTpoB 3JeMEHTapHOM SYSHKH KPUCTAJIA 110 TaHHBIM PEHTTEHOBCKON AU(PAKIIHH.
IIukHOMETpHUYECKast U PEHTTEHOBCKAs INIOTHOCTh KPUCTAJLIOB.

DHepreTudyeckiue ypoBHM CBOOOAHBIX artomMoB. OOMeHHoe B3aumopelctsue. (O6oOuIecTBIEHUE
9JIEKTPOHOB B KpucTajie. JHepreTuyeckue 30Hbl. [lonsatue 06 s¢ddextuBHOM Macce. Pacnpenenenue
951eKTpoHOB. OCOOCHHOCTH YHEPTETHUECKUX JHAarpaMM METAIJIOB, TIOIYIPOBOTHIKOB U IUAJIEKTPHKOB.

dusnuecKkue MpoLecchl B IPOBOJHUKAX U UX cBolicTBa. [IpoBognuku I u Il pona. ®Pusnueckas npupoaa
AJEKTPONPOBOIHOCTH B MeTaiiax (kiaccuueckas reopust pyne-Jlopenna). DneKTpoHHBII ras.
Konnenrpanus cBOOOJHBIX 271eKTpOHOB. [I10oTHOCTH TOKa.CBSI3b MEXKAY 2JEKTPONPOBOAMMOCTBIO U
TEIUIONPOBOAHOCTHIO MeTAJUI0B. OrpaHUYEHUs KIACCHUECKOW TEOPHH.

KBanTOBas cratucTuka 3neKTpoHOB B MeTaiuiax. @yHknus @epmu. Yposau Pepmu. BeipogeHHoe
COCTOSIHME DJIEKTPOHHOIO ra3a B MeTajllax. Pacnpenesenne 3JIeKTpOHOB 10 CKOpocTaM. J{nrHa
cBoOoiHOTO TIpodera. Temmeparypa [lebasi. 3aBUCUMOCTH yJI€IBHOTO COMPOTHUBIIECHUSI METAJUIOB OT
TEMIIEPATYPHI.

Bnusinue npumeceit 1 1eeKTOB CTPYKTYpbl Ha YAEIbHYIO MPOBOJMMOCTb METAIOB. DJIEKTPUYECKUE
CBOMCTBAa METAJNIMYECKMX CIulaBoB. CONpOTHUBIEHHWE TPOBOJHMKOB Ha BBICOKMX 4YacTOTax.
[ToBepxHocTHBIN 3(]dexT. ConpoTUBIEHUE TOHKUX METAJUIMUECKUX IUIEHOK. Pa3MepHbIil 3(dexT.
KoHTakTHBIE IBIEHUS U TEPMO-3.11.C. SIBJIEHNE CBEPXIPOBOIUMOCTH.

MarnuTHble  CBOMCTBA TBEpABIX Tel. MarHuTHas BOCIPUMMYMBOCTE M HAaMarHU4Y€HHOCTH.
HuamarnetusM. Ilapamarnetusm. @eppomarHetusM. CHuHOBbIE BOJHBL. MarHuTHbIE JIOMEHBI.
AnTudeppomarsetusm u peppomMarHeTu3M. MarHuTHbIA pe3oHaHC. MarHuTHbIE MaTepUabl.

OcHoBHbIE (PU3NUECKHE TPOLIECCH B OIYIPOBOJHUKAX U X cBOHCTBA. COOCTBEHHBIN MOTYIPOBOIHUK U
COOCTBEHHas 3JIEKTPONPOBOAHOCTD. BiiHsiHUE TpuMeceit Ha JIEKTPHUYECKUE CBOMCTBA TIOTYIIPOBOTHUKOB.
JloHopsl u akuentopsl. OCHOBHbIE M HEOCHOBHBIE HOCHTENM 3apsaga. MeXaHM3M paccessHus H
MOJBIDKHOCTh HOCHTENEeH 3apsaa. TemmepaTypHash 3aBUCHMOCTh IIPOBOAMMOCTH. HepaBHOBecHBIE
COCTOSIHUS, MEXaHU3MBI U TapamMeTpsl pekomounauu. uddysunonnsie u nperidonsie Toku. Onrudeckue
1 (DOTODJICKTPUUECKHIE CBOMCTBA MOJYMPOBOAHUKOB. D¢ dekT Xoia.

Marepuansl 1751 TBEpIOTEIbHBIX J1a3epoB. TpeOoBaHMs K MaTpulle U akTUBaTopy. [IpMHIIUNI reHepanun
KOrepeHTHOro wusiydeHus. Kpucraminueckue u cTekiooOpa3Hble MaTpullbl. MeToabl BbIpAaIUBaHUS
MOHOKPHUCTAJIJIOB.




MaruutHele MaTepuaibl. XapaKTepUCTHKAa MarHUTHBIX MarepuanoB. IIpupona deppomarnutHoro
coctosinusi. Ilpomeccel mpu HamarHuuuBaHuu (eppomarnetukoB. lloBenenune QeppomMarHeTHKOB B
MEPEeMEHHBIX MarHUTHBIX MoJisAX. MaruutHele notepu. CoctaB u ctpoeHue GpepputoB. OCOOEHHOCTH HX
MarHMTHOIO yrnopsjaoueHus. TemrepaTrypHas 3aBUCMMOCTh HAMarHWYeHHOCTU. /[JOMEHHBIE CTPYKTYpHI B
TOHKHMX MarHUTHBIX IJIeHKaxX. [ {unnHapuyeckne MarHuTHbIE TOMEHBI.

Knaccuukanuss MarHUTHBIX MaTepuajoB IO CBOMCTBAM M TEXHOJIIOTMYECKOMY Ha3HAuYCHHIO.
Maruutomsarkue  MaTepuanbl Ul IOCTOSIHHBIX M HU3KOYACTOTHBIX ~ MAarHUTHBIX  IOJICH.
BbIcOKOUacTOTHBIE MarHUTHBIE MaTepuanbl. MarHUTOIUAICKTPUKNA U BBICOKOIIPOHHUIIAEMBIE (DEPPUTHI.
ONEeKTpUYEeCKHEe W MarHuTHBIE CBOWMCTBA, HUX 3aBUCUMOCTb OT COCTaBa, IPUMEHEHUE B
panno3JIeKTPOHUKE. MarHuToTBep/Able MaTepHaibl. BBICOKOKOIPLUUTHBHBIE CIUIaBBI MU (DEPpPHUTHI.
MarHuTHbIE JIEHTbI U JAUCKU JAJs 3anucu MH(opManuu. MarHuTHele MaTepualbl ClELUaTU3UPOBAHHOTO
Ha3HA4YCHMUS.

DusnyecKue Npouecchl B IUIIEKTPUKAX U UX cBoWcTBa. [lomspusanus 1uanekTpukoB. TOKM cMELCHUS U
AJIEKTPONPOBOJIHOCTH TUAIIEKTPUKOB. IloTepu B nuanexrpukax. [IpoOoil 1nIneKTpUKOB.

[TaccuBHbIe quanekTpuku. Kinaccudukamus audnnekTpukoB. OCHOBHBIE CBEJICHHS O CTPOCHHUH H
CBOMCTBax NOJMMEpOB. JInHelHble mnoauMepbl. KOMIO3MIMOHHBIE MOPOIIKOBBIE INIACTMACCHI U
CJIOUCTBIE TUIACTUKHU. JEKTPOU30JIALMOHHBIE KoMnayHabl. Heopranuyeckue crexia. CUTAILIBI.
Kepamuxka.

AxTtuBHbIe 1U3eKTpUKH. Kiaccuukanus akTUBHBIX TUAIEKTPUKOB. CerHETOAIEKTPUKH.
[Tbe30amexTpuxu. [luposnexkrpuku. Dnektpersl. JKuakue KpucTasuibl.

IIpumepnas TemaTuka pedepartos:

Kpucrannnueckoe CTpoeHHE METAJLIOB.

THUIBI KPUCTAIIIMYECKHUX PELIETOK METaJIOB.

[Tomumopdusm.

Cranu ciennanbHOro Ha3HaueHusl. MI3HOCOCTONKYE U IIapUKOMOIIUITHUKOBBIE CTAJIH.

KoHCTpyKIIMOHHBIE KOPPO3NOHHO-CTOMKHE U )KapOCTOMKHUE CTAIH U CILIaBbl. JKaponpoyHbIe CTAIIN.

[tamnoBounsle cTanu. CTanu ¢ 0coObIMU CBOMCTBAMU: MarHUTOMSITKHE MaTepHalIbl,

MarHMTOTBEp/IbIE.

7. AHTHUQPUKIUOHHBIE CIIaBbl. AHTU(PUKIIMOHHBIE CIUIaBbI HAa Pa3IMYHBIX OcHOBaX. CBOMCTBA,
MapKUpPOBKA.

8. ucnepcHoynpodHsieMble, BOJIOKHUCTBIE U CIOMCThIe KOMIIO3UTHI. [lonyuenue neraneit u3
KOMITO3UIIMOHHBIX MaTepuasioB. CriocoObl MOTy4eHus MOPOIIKOB. [IpuroroBnenue cMecH.

9. KucnopoaHo-KOHBEPTOPHBIN CIIOCO0 MOTyUEHHUs CTaJH.

10. TTony4yenue ctanu B MApTEHOBCKHX, JIEKTPUUYECKUX AYTOBBIX U MHAYKIIMOHHBIX Meyax.

11. TexHonmorust U3roTOBJICHUS MTECYAHBIX JTUTEHHBIX (OPM U CTEpIKHEH.

12. JIutee B Metasunueckue ¢popMmsbl. JIuthe noxa nasinenuem. Llentpobdexxnoe nuthe. JIuthe B 0601049KO-
By10 popMy. TeXHOIOTrHs U3TOTOBJIEHUS TIACTMACCOBBIX JeTallell METOJJOM JTUThS.

13. BnusiHMe HarpeBa Ha CTPYKTYpY U CBOHCTBA J1e(OPMHUPYEMOTO MeTallIa.

14. [lonsTre X0M0IHON, HETIOTHON U ropsiueit 00paboTke AaBiIeHueM. TemmnepaTypa Harpesa.

15. IIpokatka metamta. CyniHOCTh npolnecca npeccoBanus. Bonouenne. Onepanuu KOBKH.

16. O6bemMHas Topsiyasi ¥ XOJI0IHAS MITAMITOBKA. JIMCTOBAs IMITaMITOBKA.

17. TexHOIOTHS U3rOTOBJIEHHUS TIIACTMACCOBBIX JETajel MTaMIIOBKOW U3 JTUCTOBOIO MaTepuana.

18. ®U3NKO-XMMHUYECKHE OCHOBBI MOJYYEHNsI CBAPHOIO COEANHEHUS.

19. Knaccuduxaius MeToaoB CBapKu.

20. I'a3oBas cBapka U KUCIOPOIHAS pe3Ka.

21. KoHTaKkTHOM CBapKu. DJEeKTpuUecKas 1yroBas cBapku. Pydnas nyrosast cBapka.

22. ABromaruyeckas cBapka noj cioeM ¢uiroca. OcoOeHHOCTH CBAPKHU B CpeJie 3alUTHBIX Ia30B.

23. IIna3meHHas cBapKa. YIbTpa3ByKoBas cBapka. CBapka TpeHueM. CBapKa B3pbIBOM.

24. Crioco0Os! naiiku. TexHOI0rnYecKuii mporece naku.

25. Oco0eHHOCTH CBapKH IiactMacc. HarmbuieHre MaTepualioB.
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26.
27.

28

59.

60.

61.
62.
63.
64.
65.

66.
67.

68.
69.
70.

HOJIYLICHI/IG HCPa3bCMHBIX MAaTCPHUAJTIOB MCTOAOM CKJIICUBAHUS.
MarHI/ITOTBepI[BIe N MarHuTOMAT'KHUEC MaTCpHaJlbl. HOTepI/I Ha T'UCTEPE3HUCE.

. Cxema 3amellieHus 1 BEKTOpHasl JuarpaMma KaTyIlKu ¢ (peppOMarHuTHBIM CEpICUHUKOM.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.

Buibl MarHUTHBIX MaTEpPHAIOB M 00JIACTH UX IPUMEHEHHUSI.
CtpoeHure METaJJIOB U CIUIaBOB, AU( (G Y3UOHHBIE MPOIIECCH] B METAJLIE.
MexaHnyecKknue CBOKMCTBA METAJIJIOB U CILIABOB.
Turbl cBsI3€M B TBEP/BIX TEJIAX.
AHM30TpONIUS CBOMCTB METAJUIOB.
JleheKThI KpUCTAIUTMYECKOTO CTPOCHHUSI.
Bunb! nedektoB, ux KiaccupuKaims.
@®a30BO-CTPYKTYPHBIN COCTaB CIIJIABOB.
MeramuuecKkue CIuIaBbl.
TBepable pacTBOPbI, XUMHUUECKUE COCTUHEHHUS], TE€TEPOTr€HHbIE CUCTEMBI.
Kpucraniamzauus MeTaasaioB U CIIaBOB.
KoHCTpyKIIMOHHBIE METAILIIBI U CILIABBI.
JlnarpaMma COCTOSIHUSI CUCTEMBI CILUIABOB JK€JI€30-LIEMEHTHT.
Cranu MalmmMHOCTPOUTENbHBIE YTIEPOJUCThIE CTANINA, UX MApPKUPOBKA.
Uyrynsl. CBolicTBa U HazHaueHHe 4yryHoB. Kiaccudukarus yyryHoB.
[Iponecce rpaduTH3anmu. MapKHpOBKa YyTyHOB.
Cepelit uyryH. MonuuimpoBaHHbIH CEphIA YyTyH.
KoBknii yyryH. BICOKOIIPOYHBIN YYyT'yH.
CrneunanbHble UYT'YHBI.
Knaccugukanus BugoB repmoodpadboTku. JluarpaMma n30TepMHUECKOTo paciaja.
OcHOBHBIE BUIbI TEPMUYECKON 00PAOOTKHU CTaJICH: OTXKUT, 3aKalika, OTIYCK (CTapeHue).
Bunst omxura 1 pona: nuddy3uoHHBIN, peKpUCTANIN3AMOHHBIN, ISl CHATHS HaPSKCHUH.
OTxur ¢ Gpa3oBoi nepekpucTauIU3alueii: MOJHbINA, HEMOIHBIN, U30TEPMUYECKUN OTKHUT.
Hopmanuzanus cranu. 3akanka ctanu. OTIyCK CTajdd U Ha3HAYEHUE OTITyCKa.
XUMHKO-TepMHUUecKasi 00paboTka cranu. OPU3nuecKkue OCHOBbI XMMUKO-TEPMHUECKOH 00pabOTKH.
IlemenTanus. HurpouemenTanus cranu. A30THPOBAHHUE CTAJIH.
®a3bl, 06pazyeMble JETUPYIOIUMH 3JIEMEHTAMHU C 5KEJIE€30M U YTIEPOIOM.
BnusiHue nerupyromnmx 3J1eMEeHTOB Ha MOJIMMOP(U3M Kere3a.
Knaccudukanms 1 MapkupoBKa CTaJICH.
KoHCTpyKIIMOHHBIE MAIIMHOCTPOUTEIIBHBIE JIETUPOBAHHBIE CTANIN: IEMEHTUPYEMBIE, YIIYUIIaeMble,
PECCOPHO-TIPYKUHHBIE CTAIH.
AnromMuHui 1 ero cruiaBbl. CBOMCTBA aIOMUHUSA. AJIFOMUHHUEBBIE CIUIABbI: JINTHIE U
ne(popMHUpOBaHHBIE.
OO61mas xapakTepuCTHKa BUI0B TEPMUYECKON 00pabOTKH CIIJIaBOB aTlOMUHUSA. MapKkupoBKa
AITFOMUHHEBBIX CILIABOB.
Turan u ero crasbl. CBoMCTBA, KiIaccu(UKalKs CIJIaBOB TUTaHA. MapKUpPOBKa, IPUMEHEHHE.
Menb U ee CIUIaBEL
JlaTyHM 1 BX CBOMCTBA, MApKUPOBKA, IPUMEHEHHE.
Bpownssl. Jlepopmupyemsie u nuteiinbie 6poH3bl. CocTaB, CBOMCTBA, MapKH, 00JIACTH TPUMEHEHUSI.
Knaccudukanys nommMepHbIX MaTEpHaIOB: TEPMOIIACTHYHBIE TOJIMMEPHI, TEPMOPEAKTUBHbBIE
MTOJIUMEDBL.
IInacTMacchl, BX COCTaB, CBOMCTRBA.
OnexTpuueckue MaTepuaisl, pe3uHa. Knesmune matepuansl. Jlakokpacounsle maTepuaisl. Kepamuka.
Crexuio. JlpeBecuHa.
OCHOBBI METAJUTYPTUYECKOTO IIPON3BOCTBA.
JloMeHHOE TPOU3BOJCTBO.
OcCHOBBI IPOU3BO/ICTBA AJIOMUHUS, TUTAHA U MEIH.



71. OCHOBBI NOPOUIKOBOM METAJLTypPIHUH.

72. OCHOBBI JITHEHHOTO MPOU3BOACTBA. Mojienu. @OpMOBOYHBIE M CTEPIKHEBBIE CMECH.
73. TeopeTndeckue OCHOBBI IJIACTHYECKOM aedopManiuu MetaiioB. Hakmiern.

74. Knaccudukanus 1 OCHOBHBIE CBOWCTBA MPOBOAHUKOBBIX MaTEPUAJIOB.

75. Knaccudukanus moayrnpoBOTHHKOBBIX MaTEPHAIIOB.

76. Xunkue u TBepbIe TUIICKTPUKH, UX TIPOOOIA, BUIIBI pa3psiIOB.

77. CBoiicTBa MarHUTHBIX MaTEPHUAJIOB, SIBJICHUS HAMATHUYMBAHMUSL.

IIpumep nuarpamMmmsl.

1. IlepBeIit TN AMarpamMMm. B 3ToM ciiydyae KOMIOHEHTHI A U B HeorpaHWYeHHO PacCTBOPUMBI B KUJIKOM
COCTOSIHUM, a B TBEPIOM COCTOSIHUM HE OOpa3ylT HH pPACTBOPOB, HU XHMHUYECKUX COCIUHCHHM.
AOGCOTIOTHOW HEPACTBOPUMOCTH KOMIIOHEHTOB JpYyr B Jpyre He CyIecTByeT. TeM He MeHee, B
HEKOTOPBIX CITydasX C JOCTATOYHBIM MPUOIMKCHHEM MOKHO CUUTATh, YTO U3 )KHUJIKOCTHU BBIICISIOTCS B
BHJIE OTICNIBHBIX (Pa3 YMCThIE KOMIIOHEHTHI. JTO HabromaeTcs, Hanpumep, it cucrem Pb-Ag, Cd-Bi u
np. Juarpamma cocTOSHUS JUTsl TIOJJOOHBIX CHCTEM CXEMAaTHUYECKU IMPEACTaBlIeHA HA pUCYHKe. YKuIKwii
pacmiaB (monie 1) xapakTepusyeTcsl TeM, YTO B U3BECTHBIX Ipe/ielaX MOXKHO MPOU3BOJIBHO U3MEHSTh H
ero TemImepaTypy, U COCTaB, HE BbI3bIBasg MosBICHUS HOBbIX (a3 (C=2). Jlunum TIE u T2E
orpannuuBatot obnactu (mosne |l u I11), oTBevaronrie MoHOBaprUaHTHBIM BYX(Da3HBIM paBHOBECHUSIM. DTO
O3HAYaeT, HANpUMEp, YTO €CIM 3aJlaHa TeMIeparypa, TO COCTaB KUAKOW (a3bl, HAXOJAMICHCS B
PaBHOBECHH C YUCTHIM KOMIIOHEHTOM A uiu B, OyneT He mpou3BOJIBHBIM, & CTPOTO OMpe/esieHHbIM. Tak.
npu Temneparype T3 cocTaB KUAKOCTH, HAXOISAIICHCS B PAaBHOBECHUU C TBEPABIM A, OMNpeNeseTcs
MEPECEYCHUEM TOPU3OHTAIBHON mpsiMOM, uaymed Ha ypoBHe T3 c¢ nuuuelr nukBuayca TIE, T.e.
COOTBETCTBYET TOYKE a Ha ocu adcumcc. B mone |l cymectByroT nBe (as3pl - paciiiaB mepeMEHHOTO
coctaBa u TBepablii kommoHeHT A. Ilone Ill Taxxke ompenenser obmacTh cyiiecTBOoBaHHUS ABYX (a3 -
TBEpPAOTro KOMIIOHEHTa B 1 pacmuiaBa mepemeHHoro coctaBa. B mone |V Haxoautcs MexaHudeckasi CMeCh
TBepAbIX A 1 B.

T
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A B
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TlepEr# THO JHATPAMMEL
COCTOAHHA

2. B aTom citydae KOMIOHEHTHI A ¥ B HEOrpaHUYEHHO PacTBOPUMEI IPYT B IPYTe KaK B KUJKOM, TaK U B
TBEPJIOM COCTOSIHMM M HE 00pa3yloT MEXIy cOO0O0W XMMHUUYECKHX coeauHeHuH. CHCTeMBbl TaKoro THIa
00BIYHO 00pa3yroTcsi OJNM3KHMU 1O CBOEH Mpupoje KomrnoHeHTamu, Hanpumep, Cu-Ni, Ge-Si, Bi-Sb u
T.0. Ha puc.7 cxemaTuyecku MpeaCcTaBlieHa auarpaMMa TaKoW CHUCTeMbl. BHAHO, YTO KpUCTAILIbI
TBEpPIOT0 pacTBOpa, HAXOMSIIETOCS B PABHOBECUU C pacIlyIaBOM cocTaBa | mpu temneparype T), UMeroT
cOCTaB, OTBeHaromuii Touke 2 (TBepaas ¢aza oboramieHa Oojee TYromiaBKHM KOMIIOHEHTOM). B
MPOLIECCEe OXJIAXKACHHS cucTeMbl B nHTepBasie T1-T2 cocTaBel paBHOBECHBIX (a3 MEHSIOTCS MO JTMHUSIM
nukBuayca (orpe3ok | a) m comumyca (orpe3ok bm). Ilpum 3TOM kmmkocTh oboramraercs Oosee



JIETKOIIJIABKMUM KOMITOHEHTOM W MPU OKOHYAHUH KPUCTAITN3AIMN COCTaB TBEPI0H (a3bl MpuOIMKaAETCS K
UCXOJHOMY COCTaBy paciuiaBa. [locrmeanue mopuuu XUAKOCTH Ipu Temneparype T2, Haxopsiiencs B
paBHOBecHH ¢ Kpuctawiamu 1, Oyayr umerh coctaB 3. B uuTtepBane temmeparyp TA-TB cocrasbl
TBEPAOH M >KUIKOW (pa3 CyIIECTBEHHO OTIMYAIOTCA JAPYr OT JApyra. OTO MO3BOJSET B Cllydae TaKuX
CIUTAaBOB OCYIIECTBISATH JPOOHYI0 KPUCTAJUIM3ALMIO, T.€. BBIIEISATH OAMH M3 KOMIIOHEHTOB B MOYTH
YUCTOM COCTOSIHUU. 3aMETUM, YTO B OOBIYHBIX YCJIOBMSIX KPHUCTAUIM3ALMA HE MOXKET JOCTUTaThCS
COCTOSIHME€ PpAaBHOBECHS, M TO3TOMY BBIJICISIONIMECS TBEPJble PACTBOPhI HE HMMEIOT COBEPILIEHHO
OJTHOPOAHOM CTPYKTYpHI. [IprHOIM3UTHCS K TaKOM CTPYKTYpPE MOXKHO JIUIIb MIPH YpEe3BbIUAHO MEJIJICHHOM
OXJIQXKICHUH, KOTJa MPU KaXKIOM TeMIlepaType YCIEBAET YCTAHOBHUTHCS PABHOBECHE, JUISl TIOCTHKEHUS
KOTOPOTO JOJDKHO TPOU30WTH M3MEHEHHE COCTaBa paHee BBbIICTUBIIMXCA KPHUCTAUIOB TBEPAOIO
pacTBopa. OTUM OOBSCHSETCS, YTO B MPAKTUYCCKUX YCIOBUSAX TPU KPHUCTAUIM3AIUU CILJIABOB
Ha0II0/1aeTCs SBJICHUE JIMKBAIIMU, COCTOSIIIEE B TOM, YTO HAPYKHbIE M BHYTPEHHUE 00JACTH KPUCTAIIOB
TBEPIBIX PACTBOPOB 00Jee MM MEHEe CHIIBHO OTIMYAIOTCS APYr OT JApyra Mo cocTaBy. B HEKOTOpBIX
Cllydasix JHMKBALMIO YCTPAHSAIOT MYyTEM JIUTENbHON BBIICPKKH MPHU BBICOKUX TeMIlepaTypax, OIHaKo,
€CTECTBEHHO, HUKE JIMHUU COJIUYCA.

0% B%—
100% 166%0 A%
1%q CocTan. %

IIpuMepHBIH TEPMUHOJIOTHYECKHI TECT:

da3a — yacTh 00beMa BeleCTBA, OrpaHMUEHHAs MOBEPXHOCTBIO pa3jiena, MpH Mepexoie Yepe3 KOTOPYIo
CKauYKOM MEHSIETCS CTPYKTYypa, XUMHUYECKHI COCTaB, CBOWCTBA BEIIECTBA.

NHTepMeTauiIHbIe COEIUHEHNS — XUMUYECKHUE COCAMHEHUSA MEXAY ABYMS METaUIaMHU.

UYucno creneneid cBoOOAbl — KOJUYECTBO TEPMOJUHAMUYECKUX MapaMeTpOB, MPH W3MEHEHUU KOTOPBIX
(a30BBI COCTAB BEIIECTBA OCTAETCS HEM3MEHHBIM.

TBepaple pacTBOpPHl — KPHUCTAUIBL, Yy KOTOPBIX OJUH K3 KOMIIOHEHTOB OOpa3yeT COOCTBEHHYIO
KPUCTAJUIMYECKYIO PEIIEeTKY, a BTOPOH MPUCYTCTBYET B BHJIE OT/AEIBHBIX aTOMOB, TO €CTh COOCTBEHHOM
KPHUCTAJUIMYECKOM pemeTku He uMeeT. [lepBblil KOMIIOHEHT Ha3bIBAIOT PAcCTBOPUTENEM, & BTOPOU —
PacTBOPEHHBIM KOMIIOHEHTOM.

Jlnarpamma cocTosiHUS — rpaduK, OMMCHIBAIOIIUN U3MEHEHUE CTPYKTYPHOTO U (ha30BOro COCTaBa CIljiaBa
IIpU WU3MEHEHHUH TeMIeparypsl. JluarpaMMbl COCTOSIHUSL CTPOSATCA B KOOpAMHATax TeMIleparypa —
XUMHUYECKAN COCTaB.

JInkBanusi — Imporecc, IpU KOTOPOM 4acTh CTPYKTYpHI CIUIaBa OTJIMYAETCSA [0 CBOEMY XHMHUYECKOMY
CTPOCHMIO OT OCHOBHOT'O COCTaBa. B peanbHbIX cIIIaBax BCEra MPOUCXOJUT NPOLIECC JTUKBALIUH.
Tepmuueckass 00paboTka — KOMIUIEKC MEpONPHUSITHHA, HANpPABICHHBIX HA H3MEHEHHE BHYTPEHHETO
CTPOCHHMS CIUIaBA U €r0 CBOWCTB M 3AKJIIOYAIOIIMICSA B COYETAHMM OIPEIEICHHBIX JTallOB HArpeBa H,
BBIJICP’KKHU U OXJIAXKJIECHHU C 3aJaHHOU CKOPOCTBIO.

OTxur — Tepmuueckas 00padOTKa, 3aKJIIOYAIOIIAsAC B HATPEBE CTAIM BBILIE KPUTUYECKON TeMIIepaTypsl
(CTpyKTypa ayCTEHHUT), BBIACPKKHA U MEJJICHHOM OXJIAKICHUU.



OTxur NepBoro poja HampasjieH Ha BO3BPAIECHHUE B PABHOBECHOE COCTOSIHUE METalljia, MOJBEPrHYTOrO
IIpeIBApUTENIbHOM IIaCTUUECKOH nedopmalnu.

OTXUT BTOPOTO poja 3aKJIIOYAETCS B HarpeBaHUU CTAJM BBIIIE KPUTUYECKOW TEMIIEpaTypbl ayCTEHUTA,
BBIIEPIKKHU M OXJIAXKICHUU.

3aKanTuBaeMOCTb — CIIOCOOHOCTb CTaJIM CYIIECTBEHHO H3MEHSATH CBOW CBOWCTBA MOCIIE 3aKAIKH
[IpokanuBaeMoCTh — CIOCOOHOCTH CTaJIM 00PA30BLIBATh MAPTEHCUT MPU HUZKUX KPUTHUYECKHX CKOPOCTSIX
OXJIaXKICHUSI.

JlernpoBaHHOI Ha3bIBAaeTCs CTallb, COJEpIKallas B CBOEM COCTaBe OAMH WM HECKOJIbKO CIIEHaIbHO
BBE/ICHHBIX JICTUPYIOMIUX 3JIEMEHTOB B KOJIMYECTBE, 3aMETHO U3MEHSIOIIEM CBOMCTBA CTAIN
Hopmanuzanuss — TepmMooOpaboTKa, coCTosAIas H3: HarpeBa BBIIIE KPUTUYECKOW TemIepaTypbl H
OXJIOKJCHUH Ha BO3AyXe Ipu HOpManbHBIX ycioBusax (20° C). Ocobas cpenu TemrepaTyp OXJIaxXICHUs,
IIPU KOTOPOH peliaroliee BIUSHUE Ha CTPYKTYPY CTaJU OKa3bIBaeT XMMHUYECKHUI COCTaB.

bpoHn3a — crutaB Meu ¢ TI00BIM JICTUPYIONIUM 3JIEMEHTOM KPOME IIMHKA.

Jlatynb — crutaB Meau ¥ MHKa (10 45% 1uHKa).

IIpumepHBIe BOIPOCHI onpoca:

1. Tlepeunciure OCHOBHBIE CBOMCTBA METAIOB. OOBSICHUTE UX MPUPOJIY HA OCHOBE AJIEKTPOHHOTO
CTPOECHMS METAJUIOB.
2. Kaxkoe cTpoeHre UMEIOT MeTauibl? YeM OTIIMYaroTCsS KPUCTANTMIECKHE BEIIECTBA OT aMOP(HBIX?
3. JlaiiTe onpeneneHne KpUCTAIUIMYECKON pelIeTKe U KpUucTauinyeckoi ssueiiku. HasoBute
W3BECTHBIE BaM TUIIbI KPUCTAJUINYECKUX PEIIETOK.

4. Yto Takoe aHuzorponus? Yem oObACHAETCS aHU30TPOIUS KPUCTAIIOB?

Uro Takoe creneHs nepeoxiaxaeHus? Kak oHa 3aBUCUT OT CKOPOCTH OXJIKIEHUS IpU

KPUCTAJJIN3aLUU METAILIIOB?

[aiiTe onpeneneHue CleIyonuM MOHATHAM: KOMIIOHEHT, (pa3a, CTpyKTypa.

Yro HazpiBaeTcs MoauduuupoBanuem? Kakosa ero nens?

HazoBute THIBI CIUIABOB U yCIOBHS UX 00pa3oBaHMUsL.

Kakue MeTonbp! ynmpo4HEHMs CIJIaBOB BaM M3BECTHBI? OXapaKTepU3ynTe ux.

10. Yto Takoe nepekpuctaimm3aiusa? Kak MeHsI0TCS CTPYKTypa U CBOWCTBA CIIABOB MPU
HepeKpUCTaIN3alunA?

11. Yro Takoe aucnepcuoHHoe TBepaeHue? Kak MEHSI0TCS CTPYKTypa U CBOMCTBA CILJIAaBOB B
pe3yJIbTaTe IUCIIEPCUOHHOTO TBEPACHUS?

12. Yro takoe Haknen? Kak MEHSIOTCS CTPYKTypa U CBOWCTBA METAJIIOB IIPU HaKJerne?

13. Yro takoe Haknen? Kak MeHsieTcs CTPYKTYypa U CBOMCTBAa METAJUIOB IpH HaKJene?

14. Yro na3piBaeTcs pekpuctaunsanueit? Kak onpenensiercs TemrepaTypa peKpucTain3anun?

15. Kaxkas ninactudeckas aedopmariust Ha3bIBaeTcs X0I0AHOM (ropsueit)? Kakas nedopmarus
COMPOBOXKAAETCS YIIPOUHEHUEM?

16. HazoBuTE OCHOBHBIE OIEpALIUU TEPMUUYECKON 00pabOTKHU CTaseH.

17. Yto Ttakoe oTxUT? YKaXUTe ero Ha3HaYeHHe.

18. Uro Takoe HopManu3anusa? YKaKuTe LU 3TOH onepaiyu JJis CTajei pa3HOro cocTaBa.

19. YUro Takoe 3akanka? YKaKATE [ETH 3aKaJKH.

20. YTo Takoe 3aKalIuBaeMOCTh M MpoKaaruBaeMocTh? Kak OHU 3aBUCST OT cocTaBa cTanen?

21. Kak MOXXHO CHH3HTb 3aKaJOYHbIC HAPSHKEHHUS? YKAKUATE CIIOCOOBI 3aKAJIKH, TOHMKAIOIITHE
3aKaJIouHble HanpshkeHus. Kak BiIuseT KOHCTPYKLMA JETAIN Ha 3aKaJI0YHbIE HAPSKEHUS?

22. Y10 TaKoe OTIYCK U 3a4€M €T0 BEHITIOIHSIIOT?

23. IlepeunciuTe, Ha KaKUe CBOMCTBA MeTaJlIa BIUSAET pa3Mep 3epHa.

24. BnusiHUE CTENCHH MIEPEOXJIXKICHUS Ha pa3Mep 3epHa.

25. O0BsicHUTE, KaK MPOTEKAET MPOLECC KPUCTATITU3AIIH.

26. OxapakTepu3yiTe METObl YIIPOYHEHUS METAININYECKUX CILUIaBOB.

27.Yro Ha3BIBAETCS CIIIABOM?

28. [laliTe onpeiesieHUE OCHOBHBIM BHJIaM KOPPO3UH METAIIOB.

29. JlaiiTe onpenenenue razoBoi kKopposuu. [Ipuunasl Bo3HHKHOBeHU. [Iporiece npoTekaHusl.
TlocaencTBus.
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[Tpoduaktuka u crocods! 0OpEOBI € ra30BOI KOPPO3UEH.

[Touemy [u1st U3TOTOBIIEHUS ACTAJICH B IPOU3BOACTBE HE IIPUMEHSIOT YUCTHIE METAJIbI?

[aiite onpeneneHue 3JIEKTPOXUMUYECKON KOoppo3uH. [Ipuunnel Bo3HuKHOBeHHUs. [Iponecc
nporekanus. [Tocnencraus.

[Tpodunaktuka 1 crocodbl 6OPHOBI € HNEKTPOXUMUYECKON KOPPO3HEH.

OO0BsAcHUTE HEOOXOAUMOCTh 100aBJIEHHUS B CIJIaB KOMIIOHEHTOB.

[Tepeuncnure U 0OXapakTepU3yHTe OCHOBHBIE IPUYMHBI BOSHUKHOBEHUS KOPPO3HH.

Kakas u3 npu4uH BO3HUKHOBEHUS KOPPO3UH (Ha Balll B3IJIs/1) HanOosee 4acTo BCTPEYAETCsl MpU
9KCIUTyaTalliy MAIIMHHO — TPAKTOPHOI'0 napka?

Kakas u3 npu4uuH BO3HUKHOBEHUS KOPPO3UHM (Ha Ball B3IJIs1) Hanbosee ornacHa Ipu
9KCIUTyaTalMy MAallMHHO — TPAKTOpHOro napka? Haumenee onacHa?

OxapakrepusyiiTe IPUMEHEHHE XUMUYECKHA CTOMKHMX CIUIABOB, KaK OJWH U3 METOJOB 3alUThI
METAJIJIOB OT KOPPO3HH.

OxapaxTepu3yiiTe NPUMEHEHNE HEMETAJUINYECKUX MMOKPBITUH, KaK OJIMH U3 CIIOCOOOB 3aIUThI
MIOBEPXHOCTU METAJIJIOB OT KOPPO3HH.

OxapakTepu3yiTe NpUMEHEHUE raJlbBAHUYECKUX MOKPHITUM, KaK OJJMH U3 CIIOCOOOB 3aIUThI
ITIOBEPXHOCTEH F'OTOBBIX M3JEIHUM OT KOPPO3UHM U BOCCTAHOBJICHUE U3HOILIECHHBIX JI€TaleH.
[TpomacnuBaHue M KOHCEpBaIUs JIeTallel, Kak OIH U3 CIIOCOOOB 3aIUThl HOBEPXHOCTEH
TFOTOBBIX U3JEIUN OT KOPPO3HUH.

[Tepeuncnure 1 oXapakTepu3yiTe pa3iuyus B IOATOTOBKE U3JeNus (eTalu), Iepe/l HaHECEHUEM
raJIbBAHUYECKOT0 U JJAKOKPACOYHOI'O 3aLIUTHBIX CIJIOEB.

HazoBute npumecu craneil. Kakne npuMecu sSBIAIOTCSA BPEIHBIMU, & KAKHUE MTOJIE3HBIMU?

Uro Takoe kpacHOJIOMKOCTh? Kak mpeaynpenuts 3ToT aedext?

Kak paznensrorcs crany no KayecrBy?

Kak o003HauaroTcs MapKu yriiepoJUCTBIX U JIETUPOBAHHBIX CTaen?

Kaxkue cranu sBasitorces neruposanHsiMu? KakoBa 1ens gerupoBanus?

HazoBure Mapku ynydiiaeMblX, peCCOPHO — IPYKUHHBIX U IIAPUKOMOIIIUITHUKOBBIX CTajIei?
VYkaxuTte TEXHOJIOTHIO yIpouHeHus Aetaneid. Kakue cBoiicTBa He06X01MMO 00ecTIeUnTh IpU
TepMHUECKON 00paboTke?

VYkaxure 0coOOEHHOCTH aBTOMaTHBIX CTaJIeH.

[lepeuncnure BUIbI YYyT'YHOB.

OxapakTepu3yiiTe Hanbosee 1 HaMMEHee IPOYHBIE UYTYHBI.

Kak nony4aroT OTJIIMBKHU U3 CEPOT0, BBICOKOMPOYHOI'O M KOBKOTO UyT'YHOB?

VYkaxxute MapKMpOBKY UyT'yHOB.

OxapakTepu3yiTe MapKu CTajel, yCTOMUUBBIX TPOTUB KOPPO3UHU. Y KAKUTE 00JIACTH TPUMEHEHUS
9TUX CTAJIEH.

Yto Takoe xKapompoyHOCTh U KapocTokocTh? HazoBuTe 0651aCcTH MpUMEHEHHS KapOIPOYHBIX U
KApPOCTOMKHX CTaJECH U CILIABOB.

HazoBuTe marepuaibl, 061agarone HU3KUM 3JIeKTPUUECKUM CONPOTUBIIEHHUEM (TIPOBOIHUKN) U
BBICOKUM CONPOTHUBIICHUEM. Y KaKUTE 001aCTh UX IPUMEHEHUSI.

HazoBute Mapku 1 001acTu MPUMEHEHUS U3HOCOCTOMKUX CTalei.

Kakue BBICOKOIPOYHBIE CTAI BBl 3HAETE?



