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1. HEJIN U 3AJJTAYA TUCHUIIINHBI
1.1. Heaun AucuMMIMHBI
IaTh CTyJEHTaM 3HAaHUSI O peajdbHbIX (PU3UYECKUX TMpOoIleccax,
MPOUCXOMSIINX B METa/ulaX W CIUIaBaxX IMPU HMX 3aTBEPJICBAHUM Uil MOJy4YCHUS
OTJIMBOK C Hamepe/ 3aJaHHbIMU CBOMCTBAMU
1.2. 3agaum ocBOEHMS U CIHUIIIMHbI
3HaTh TNEPCHEKTHBHBIC HAIMpPaBJICHUS Pa3BUTHUS TEOPUM JIMTEHHBIX
IIPOIIECCOB 3a cUeT (PU3NMUECKUX BO3JACUCTBUIA,
HU3YYUTh OCOOCHHOCTH TEXHOJIOTMH C TOYKH 3pEHUS OpraHu3aluud |
MH(OPMAITMOHHOTO 0OCITY)KUBAHUS C UCIIOJIb30BAHUEM BBIYUCIUTEILHON TEXHUKH.

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Hucuuminna «@ru3ndeckue OCHOBBI 3aTBEPAECBAHUS OTIIMBOK» OTHOCHUTCS K
JUCHUIUIMHAM BapUaTUBHOW 4acTH (JUCUHUILIMHA MO BBIOOPY) Osioka b1.

3. MIEPEYEHD IIVIAHUPYEMBIX PE3YJIbTATOB OBYYEHUS 110
JUCHUIIJIIMHE

[Ipomecc w3ydeHUs IUCHUTLINHBI «DU3MYECKHE OCHOBBI 3aTBEPICBAHMUS
OTJIMBOK)» HAIpaBJIcH Ha (OPMHUPOBAHHUE CIICTYFOIIMX KOMIICTCHITHI:

OIIK-1 - TOTOBHOCTBIO UCTIOJIh30BaTh dyHIaMEHTATBHBIC
OOIIeHH)KEHEPHBIC 3HAHWSI

[IBK-2 - cmocoOGHOCTBIO HCIOJIb30BaTh WH(MOPMAIMOHHBIE CpPEJCTBA H
TEXHOJOTHUU TIPU PEIIEHWU 3a/iay, BO3HUKAIIIMX B X0oJe NpodecCHOHATBLHON
JESITEIHHOCTH

PQSyJIl)TaTLI oﬁyqemm, XapaKTEepUu3yroiime

Komnerenuus
chopMHUPOBAHHOCTH KOMIIETEHIIMH

OIIK-1 3HATh 00 UCTOPUM BOSHUKHOBEHHUS U PA3BUTHS
JIMTENHOU TEXHOJIOTUH; O POJIM METAJIJIOB U
METAJUIMYECKUX MATEPUAJIOB B Pa3BUTHHU
IMBWIN3ALHUH; O METAJUINYECKOM COCTOSHUU
BEIIECTBA, PU3NUECKUX U XUMUYECKUX,
MEXaHNYECKUX CBOMCTBAX METAJIOB; O METOAAX
IIOJIyYEHHUs METAJUIMYECKUX MATEPUAJIOB C
3aJIaHHBIMU CBOMCTBaMU; MpUpoAy (pa30BbIX
PABHOBECH B METAJUIMYECKUX CUCTEMAX.

YMETH UCIIOJIB30BATb OCHOBHLIC ITOHATHS, 3aKOHBI
MOACIIN TCPMOANHAMUKMU, XUMHUYECKOU KHMHCTHUKH,
ICPCHOCA TCILJIA U MACCHI,

BJIaACTh YCTKHUMU IIPCACTABICHUAMU 00 ocHOBax
3aTBCPACBAHNA MCTAJIJIOB U CIINIABOB; MCTOAaMHU
BO3I[GI>'ICTBH$I Ha KPUCTAJUIM3allUI0 U 3aTBCPACBAHNUC
MCTAJIJIOB U CIIJIaBOB.

[IBK-2 3HATh NPUPOAY (Ha30BBIX PABHOBECUH B
METAUINYECKUX CUCTEMAX;




YMETb HaXOAUTh YCIOBHs, 00€CTIEUNBAIOIINE
BO3MOXXHOCTbh 3()(PEKTUBHOTO yNPABICHUS
npoieccamu (OpMHUPOBAHUS OTIMBOK; MPEIOKUTh
MEpOIPUATHS, HAlIPaBJICHHbIEC HA MOJIyYCHHE
ONTUMAJIBHBIX CTPYKTYPbI M CBOWCTB OTJIMBOK;

BJIAJICTh TIPaBaMU U 00sI3aHHOCTSMH B TIEPHOJ
00y4YeHH; HABBIKAMHU CaMOCTOATEILHOM padOoTHhI;
HaBBIKAMHU BEJICHUS MMOMCKA HEOOXOAMMBIX 3HAHUN
110 JINTEPATYPHBIM U JPYTHM HCTOYHHUKAM.

4. OFbEM JUCIHUIIJINHbI
OO6miast TpyI0EMKOCTh JUCHUIUIUHBI «DU3NYECKue OCHOBBI 3aTBEpP/ICBaHUS
OTJIMBOK» COCTAaBIISET 3 3.€.
Pacnpenenenve Tpy10eMKOCTH JUCHMIUIMHBI 110 BUIaM 3aHITHI
o4yHasi hopma 00yyeHuUs

. Bcero CemecTphl

Buapl yuebHOM paboThI 4ACOR 7
AyIMTOpHBIE 3aHATHSA (BCEro) 36 36
B Tom yucie:
Jlexknn 18 18
ITpaktuueckue 3austus (113) 18 18
CamocrosiTesibHAs padora 72 72
Buibl mpomMexyToYHOM arTecTanum - n n
3a4eT
OO6mast TpyI0eMKOCTb:
aKaJIeMUYECKHUE Yachl 108 108
3a4.¢]I. 3 3

5. COJEPKAHME JUCHUIIUHBI (MOLY.JIST)

5.1 Copepxkanue pasfgejioB  JUCUMIVIMHBI M paclnpelejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
o4yHas popma o0OydeHust
Ne i/ HanmeHOBaHME TEMBI Copneprxanue paszzena Jlek1y Tpax CPC Beero,
3aH. qac
1 Beenenue. BBenenne. ®U3NKO-XUMHIESCKHN U 5 4 20 29

Du3nyecKre CBOMCTBA MeTaJUTyprudecKuil moaxon K
3aTBEp/ICBAHUIO METAILIOB.
CBoICTBa METAINTMYCCKHUX
pacmuiaBoB. Temmneparypa
nasieHus. [110THOCTE U yenbHbINH
00BEM TBEPJBIX M KUJKHX METAILIOB.
JlaBneHne mapa METaJJIOB H CIIaBOB
Ternodusznyeckue cBoicTBa
MeTaJuIoB U ciutaBoB. Juddysust u
BSI3KOCTBh METAJIMYECKHUX
pacmuiaBoB. [ToBepxHOCTHAs SHEPTHS
pacmiaBos.

Hcropuueckue cBenenus oo
U3y4YEeHUH 3aTBEPJICBAHUS CIUIABOB.
Pacuer ¢u3mueckux cBOMCTB
METAJUINYECKUX PACTIIIABOB.

MCTANINYECKUX PACIIIaBOB




2 PaBHOBecue Mexay xuakol u | TepMoanHaAMUUECKHE TapaMETPBI 7 4 20 31
TBepHOﬁ (1)33aMI/I 1 IIPOLIECCHI MCTAJVIMYECKHUX CUCTEM.
TepMoaMHAMUYECKHE COOTHOILEHMS.
VYenosus papHoBecus. JluarpaMMel
COCTOSIHHUS.

[Ipupona xxunkocteit u
KPHUCTaJIIMYECKUX TBEP/bIX TeI,
pasnuuue Mexay Humu. Oomme
CBEJICHUS O CTPOCHUHU
METaJUIM4YECKUX PACILIaBOB.
PaBHOBecHe MEKy YHCTBIM
METAaJUIOM H €r0 PacILIaBOM Kak
aTomapHbIi nporiecc PaBHoBecue
MEX]y YUCTBIM METAJJIOM U €T0
pacIiaBoM Kak aTOMapHBIN IpoLecc
Kpucraniauzamus YuCThIX METAIIOB.
[lepeoxnaxnenue. ['omorenHoe u
TeTeporeHHoe 00pa3oBaHue
3apoJIbIlIeH

TerutoBsle mpoueccs! Ipu
3atBepaeBaHuy. OTBOJ CKPHITOI
TEIUIOThl KPUCTAJUIN3ALUU IIPU
MOJIOXKUTEIBHOM M OTPULIATEIbHOM
rpajiueHTe TEMIIEPATYPBI.

Pacuet TepMOaMHAMHYECKUX
mapamMeTpoB MeX(a3HbIX
paBHOBECHIA.

AHanu3 guarpaMm COCTOSIHUS
METAJUINYECKUX CUCTEM.

3apoBIIIe00pa30BaHIS

3 MHuorodasHoe 3atBepzeBanue | A dy3noHHOE MepeoxiaKIeHue 4 8 20 32
u riporiecchl auddy3un ST4eucThie CTPYKTYPHBI U YCIOBHUS HX
(bopmupoBaHus.

JleHapuTHas KPUCTAUTH3ALHSL.
DopMHUPOBaHKE IIOCKOIPAHHBIX U
OKPYIJIBIX JICHIPUTOB.
MozenupoBaHHe paBHOBECHOM
KpUCTaJTH3aluK OHHAPHBIX CILIABOB
MopenupoBaHie HepaBHOBECHOM
KpUCTAJUTM3allii OHHAPHBIX
CILIaBOB.

AHanu3 ycloBHi ICHIPUTHON
KPHCTAJUIH3AIHT

4 anaBneHI/Ie 3aTBEpACBaHUEM 1 SIBjIeHME HACIEACTBEHHOCTH B 2 2 12 16
CTPYKTYpa CIUTKOB JINTBIX CIlJIaBax
MonenupoBaHue IpoIeccoB
3aTBEPAEBAHMS DBTEKTUYECKUX
CILJIABOB

Hroro 18 18 72 108

5.2 Ilepe4eHnb J1a0OpPaTOPHBIX PadoT
He npenycmMoTpeHo yueOHBIM TIIIaHOM

6. IPUMEPHASA TEMATUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B coorBeTrcTBUM ¢ y4e€OHBIM IUJIAHOM OCBOEHHUE JUCUUIUIMHBI HE
MIPEeIyCMaTPHUBAET BBINOJHEHUE KypCOBOIO MpoeKkTa (paboThl) WM KOHTPOJIBHOU
paboTHI.

7. OUEHOYHBIE MATEPUAJIBI UISAA TIPOBEAEHUSA
MMPOMEXKYTOYHOM ATTECTAIIMU OBYYAIOIINUXCS IO
JAACIHHUIIJIMHE

7.1. Onucanue moka3are/jieii U KpUTepUeB OLCHUBAHUA KOMIIETEHIIUI
Ha pPa3/IMYHBIX dTanax ux GopMUpPOBAHUSA, ONMCAHUE LKA OLCHUBAHMSA




7.1.1 DTan TeKylmero KOHTPOJisi
Pe3ynprarel TEKymiero KOHTPOJISI 3HAHMM U MEKCECCHOHHOM AaTTeCTaluu
OLICHUBAIOTCS IO CIEAYIOIIEN CUCTEME:
«aTTeCTOBaHY;
«HE aTTECTOBAHY.

Komme-
TeHLHS

PesyabTaTbl 00yueHus,
XapaKTepu3ymume
c¢()OpMHPOBAHHOCTH

KOMIeTeHIMH

Kpurtepun
OLICHMBAHUSA

ATTecTOoBaH

He arrecToBaH

OIIK-1

3HaTh 00 UCTOPHH
BO3HHKHOBEHUS U
Ppa3BUTHSI TUTEHHON
TEXHOJIOTHH; O POJIH
METaJIJIOB U
METaJTMYECKUX
MaTepHuajoB B Pa3BUTHHU
LHUBUWIN3AIUY; O
METaIITYECKOM
COCTOSIHUH BEIIECTBA,
(U3NIeCKUX
XHMHYECKHX,
MEXaHUYECKUX
CBOMCTBaX METAJIOB; O
MeTo/ax MOJy4YeHUs
MeTaJUTMYECKUX
MaTepHasoB C
3aJJaHHBIMU CBOMCTBaMH;
npupoay (GazoBbIX
paBHOBeCUH B
MeTaJTMYECKUX
CUCTEMAX.

AxTuBHas paboTa Ha
JIEKIIMOHHBIX
3aHSTUAX, OTBEYACT
Ha TEOPETHYECKHE
BOTIPOCHI

Brimonuenue padboT B
CPOK, IIPeyCMOTPEHHBII
B paboYMX IMporpamMmax

Hespmonnenne pabot
B CPOK,
MPEyCMOTPEHHBIN B
pabounx mporpaMmax

YMETh UCIIOJIb30BaTh
OCHOBHBIC TTOHSATHS,
3aKOHBI K MOJICITH
TePMOIMHAMUKH,
XUMHUYECKON KHHETHKH,
mepeHoca Tera u
MAacCBI;

Pemenne
CTaHJIapTHBIX
MPaKTUYECKUX 3a]1a4

Brimonuenue paboT B
CPOK, IIPEyCMOTPEHHBII
B paboYMX MporpamMmmax

Hespmonnenne pabot
B CPOK,
MIPENyCMOTPEHHBIN B
pabounx mporpaMmax

BJIaACTh YCTKUMU
MIPEICTaBICHUAMH 00
OCHOBAaXx 3aTBEp/ACBaHHA
METAJUIOB U CILIABOB;
METO/IaMH BO3JCHCTBHS
Ha KPUCTAJUIN3ALHIO U
3aTBep/IeBaHNE METAIIOB
U CIIJIaBOB.

Pemenue
MPUKIIAHBIX 327129 B
KOHKPETHOM
[IpeIMeTHOM
oOacTH

Brinonuenue paboT B
CPOK, IIPeyCMOTPEHHBII
B pabounx mporpamMmmax

HessimonHenue padot
B CPOK,
IIpEyCMOTPEHHBIN B
pabounx mporpaMmax

[1BK-2

3HaTh NPHUPOAY (Ha30BBIX
paBHOBecUH B

AxTuBHas pabora Ha
JIEKIIHOHHBIX

Brimonuenue paboT B
CPOK, IIPEly CMOTPEHHBIN

Hespmonnenne pabot
B CPOK,

METaJUINYECKUX 3aHATHUAX, OTBEYACT | B pabOYMX MporpamMmax | TpexyCMOTPCHHEIHN B
CHCTEMAX; Ha TEOPETUYECKUE pabouux mporpaMmax
BOIIPOCHL

YMETh HaXOIUTh Pemenne Brimonuenue pa6otr B | HeBbimonnenue padot
yCIIOBUS, CTaHAAPTHBIX CPOK, IIPEyCMOTPEHHBII B CPOK,
obecniednBaromne MPAKTUYECKHX 33/1a4| B pabOYMX MporpaMmax | TpexyCMOTPCHHEIN B
BO3MOXKHOCTh pabounx mporpaMmax
3¢ eKTHBHOTO

YIpaBJICHUS MPOLECCAMH
(hOopMHUpPOBaHHS OTIMBOK;
MIPEAJIOKUTH
MEPOTIPHUSATHS,
HarpaBJICHHBIC HA




MIOJTy4eHHE

ONTUMAJIbHBIX
CTPYKTYpBI U CBOICTB
OTJIMBOK;
BJIAJIETH IIpaBaMU U Peenue Brimonnenue pabor B | HeBbimonuenue padot
0053aHHOCTSMH B EPHOJ [TpyK/TaHBIX 33124 B | CPOK, IIPE/Ly CMOTPEHHBIH B CPOK,
00y4eHnsT; HaBBIKAMH KOHKPETHOI B pabo4nx mporpaMmax | TIpemxyCMOTPEHHEIN B
CaMOCTOSITEJILHON o pabounx mporpaMmax
[IpeIMETHON
paboThI; HaBBIKAMHA
obJsiacti

BE/ICHHS TTOHMCKA
HEOOXOANMBIX 3HaHUI MO
JIUTEPATypPHBIM U JPYTHM
HCTOYHHUKAM.

7.1.2 JTan npoMeKyTOYHOI0 KOHTPOJISI 3SHAHU I

Pe3ymbraThl TpPOMEXYTOUYHOTO KOHTPOJS 3HAHUH OICHWUBAIOTCS B 7
ceMecTpe JJisI O4HOM (opMbl 00YUEHUS 10 JBYXO0a/IbHOM CUCTEME:

«3a4TEHOY

«HE 3a4TEHOY

PesyabTaThl 00y4yennus,
Komme- XapakTepu3sylonue Kpurepuu

TEHIUSA copMHPOBAHHOCTH OIICHUBAHUSA
KOMIIeTEeHIIHH

3auTeHo He 3auTeHo

OIIK-1 3HaTh 00 UCTOPHH Tect Beinonnenue tecra Ha Bremnonnenue MeHee
BO3HUKHOBEHUS H 70-100% 70%
Ppa3BUTHSI TUTEUHON
TEXHOJIOTHH; O POJIH
METaJJIOB
MeTAJUTMYECKUX
MaTepuajoB B Pa3BUTUU
LIUBHUIIM3ALHH; O
METaJUTHYECKOM
COCTOSTHHH BEIIECTBA,
(U3NIeCKUX
XUMHUYECKHX,
MEXaHUIECKUX
CBOMCTBaX METAJJIOB; O
MeTo/iaxX MOy4YeHUs
METaJUTHYECKUX
MaTepHajoB C
3aJaHHBIMH CBOMCTBAaMU;
pupoay (a3oBbIX
paBHOBecUH B
METaJUTHYECKIX
CHCTEMaX.

YMETb UCII0JIb30BaTh Pemenue IIponemoHcTpUpOBa H 3aauu He PEIICHBI
OCHOBHBIE IIOHATH, CTaHAAapTHBIX BEPHBIN XOJI pEIlICHUS B
3aKOHBI K MOJEIIN MIPAaKTHYECKHX 3a7a4|  OOJBIIMHCTBE 3a/1a4
TEPMOJAVHAMUKH,
XMMUYECKON KMHETHKH,
IepeHoca Temja u
MAacChl;

BJIAJIETh YETKUMU Pemenne [IpomemoHCTpHpOBa H 3amaun He perIeHbI
MIPEICTaBICHUAMH 00 MIPUKIIAQJHBIX 33/1a9 | BEPHBII X0 pelIeHus B
OCHOBaX 3aTBEp/ICBAHMS |B KOHKPETHOU OoNBIIMHCTBE 3a1a4d
METaJUIOB U CIUIABOB; TIPEIMETHON
METOJaMH BO3/ieiicTBHs  |oOnactu

Ha KPUCTAJUIN3ALHIO 1
3aTBEpAEBaHIE METAIIIOB
U CTIJIABOB.

[1BK-2 3HaTh npupoxay ¢a3oBbix |Tect BrinonHenue tecra Ha Brinonnenue menee
paBHOBECHH B 70-100% 70%




METaJUIMYECKUX
CHCTEMAX;

YMETh HAXOIUTh Penrenue [IponreMoHCTpHpOBa H 3amaun He perieHbI
YCIIOBHS, CTaHJAPTHBIX BEPHEIIA XOJI pEIICHUS B

obecrieunBaromme NPAaKTUYECKUX 3a/au|  OOJBIIMHCTBE 3a/1a4

BO3MOXHOCTb

a¢hdexkTuBHOTO

yTIpaBJICHHS MIPOIIECCaMu
(hopMHpPOBaHHS OTIHMBOK;
TIPETIOKHUTh
MEpONpUATHS,
HaTpaBJICHHBIE HA
HoJTy4eHHe
ONTUMAJIBHBIX
CTPYKTYPBI U CBOICTB
OTJIMBOK;

BJIAJICTh MIPaBaMU U Pemenne [IponeMoHCTpHpOBa H 3aja4n He peleHbI
00s13aHHOCTSIMH B TICPUOJ | IPUKIaTHBIX 3aad | BEPHBIA XOJ] PCIICHUS B

00y4CHUST; HABBIKAMHU B KOHKPETHOM OOJILIINHCTBE 3a1a4

CaMOCTOSITEILHOM MPEAMETHOM

paboThI; HABBIKAMU obmactu

BCIOCHUS ITOUCKA
HEOOXOAUMBIX 3HAHUH I10
JIUTEPATYPHBIM U JPYTHM
HCTOYHHMKAM.

7.2 IlpumepHblii NepeyeHb  OWEHOYHBIX CpPeACTB  (TUIOBBIE
KOHTPOJIbHbIE 33aIaHUSl WM HMHbIE MaTepHaJibl, HeOOXOAMMbIe VIS OLEHKH
3HAHUM, YMEHHUI, HABBIKOB M (WJIH) ONbITA IeATEJIbHOCTH)

7.2.1 IlpumepHblii mNepeYeHb 3aJaHUNl  JJA  MOANOTOBKH K
TEeCTUPOBAHUIO

1. [ToBepxHOCTHBIMU JeEKTaMU KPUCTATNIMYECKON PEIIETKH SBIISTFOTCSL. ..
A) TpaHHIIBI 3€peH
b) nucnokanym
B) Bakancuu
I') rpanunbl cy63epeH

J1) Mexxy3enbHbIE aTOMbI
2. BpemeHHOE CONPOTHUBIICHUE, YCIOBHBIA MPEAET TEKY4YECTH U OTHOCHTEIIBHOE

YIUTHHEHHUE OTIPEISIISIFOT PU MCIIBITAaHUSAX Ha ...
A) u3ru6

B) ycranocts
B) pactsixenue

I') ynapnyto BSI3KOCTh

3. PactBopumocTh cepebpa B Menu nipu temmneparype 779°C coctabnser  %.
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4. Kpucrannuzanus 4yryHa, coaepxaumero 3% yriaepoaa, IpOUCXOIuT B
MHTEpBAJIC TEMIIEPATYD...

A) 1539°C - 1300°C
b) 1300°C - 727°C

B) 1539°C - 1147°C
I') 1300°C - 1147°C

S. BBICTpOpEXKYIIEH CTANIBIO ABJISIETCH ...
A) XBI'
b) V12A
B) bpb2

T) P6M5

6. Hamyumme ynpyrue cBoicTBa NPy KUHHO-PECCOPHBIX CTaJIEh
o0ecreynBaroTcs. .

A) 3aKaJIKoi ¥ CpeTHUM OTITYCKOM

b) 3akankoii 1 HU3KUM OTITYCKOM

B) nHopMmanu3zanuei

I') oTxurom

7. ®eppOMarHUTHHIMUA CBOMCTBaMHU HE 00JaAat0T CTaIH KJ1acca.

A) bepputHoro



b) MmapTeHcuTHOTO
B) aycrenutHoro
I') nepnutHOTO

8. CTpyKTypa 3a3BTEKTUUYECKOro 0e0ro yyryHa npyu KOMHaTHOM TeMIeparype
COCTOMT U3...

A) neneOypuTa 1 IEPBUYHOTO LIEMEHTUTA

b) nepnuta u peppura

B) nepnura, nenedypura 1 BTOPpUYHOTO HEMEHTHUTA
') nepivTa 1 BTOpUYHOTO LIEMEHTHUTA

9./1n51 BelIeCTB ¢ METAIUTMYECKON KPUCTAIUIMYECKON PEIIETKON XapaKTEPHHI...

A)IJIACTUYHOCTh Y KOBKOCTh

b) Hu3Kas TEnIonpoBOIHOCTh

B) xpynkocTh

') BbICOKAs 3JIEKTPONPOBOAHOCTD
J1) CKITIOHHOCTB K BO3TOHKE

10. i3MepeHune TBEpAOCTH 3aKaleHHOU cTanu Ha npubdope Poksemna

IIPOM3BOUTCS BJIaBIMBAHUEM B 00pa3ell , ¥ BEeJIMYMHA TBEPIOCTH
0003Hayaercs...

A)anmasnoro konyca, HRC

b) cransHoro mapuka, HB
B)cransHoro mapuka, HRB
I') anmaznoit nupamuael, HRC

7.2.2 IlpuMepHbId MNepeYyeHb 3aJaHMH AJIsl PelIeHUS CTAHAAPTHBIX
3aja4
CaoiicTBa MeTa/UIMYECKHX PACILIABOB

1. [laiiTe onpenesieHue TEMIIEpaTyphl IUIABICHUS BEIIECTBA.

2. JIJ1st KakuX MPOIEeCCOB JIUTEHHOTO MPOX3BOJICTBA BaXKHA TEMIIEpaTypa
IJIABJICHUS MeTasuia?

3. Kakue MeTasibl OTHOCST K JierkoriaBkuM? K TyromiaBkum?
4. 3aBUCHUT U TeMIEpaTypa MIABJICHUS METAJUIOB OT JIaBJICHUS?

5. Kak u3meHseTcsa mIOTHOCTh TBEPABIX U KUJIKUX METAJUIOB MPU
W3MEHEHUHU TEMITIEPATYPHI?

6. Kak m3aMeHsieTcst yaenbHbIi 00beM TBEPBIX U )KUIKUX METAIIJIOB TIPH
W3MEHEHUH TeMIepaTyphl?

7. Kak n3aMeHseTcs yaeabHbIi 00beM MeTaJlIoB Tipu riaBieHuu? [pu



3aTBepAEBaHUN?

8. Kak OIIPCACIUTD INIOTHOCTH U y,Z[@JIBHLII‘/’I 00BeEM CIlliaBa, €CJIM N3BCCTHEI
IINIOTHOCTb KOMIIOHCHTOB U UX COACPIKAHUC B crase?

9. Kakne 0coO€HHOCTH MOKHO HAOJII0/IaTh HAa KPUBBIX 3aBUCUMOCTH V(t)
IpU OXJIAXKJACHUH pa3InyHbIX cruiaBoB? [IpuBenurte npumepsl 1uist Hanbosee
U3BECTHBIX OMHAPHBIX CILJIABOB.

10. KakoBbl pusnueckre OCHOBBI JIUTCHHOM ycaaku? MoKHO 11
pa3paboTaTh 6€3ycaouHbIe CIIJIaBbI?

11. Yto Takoe TeruioTa mIaBJIeHUs MeTajuia? 3aBUCUT JIU OHA OT
TEMIEPATyphI?

12. Kak cBs3aHbl yAelibHas TEIUIOTA IJIABJICHUS CIUIABOB C AaHAJOTHYHBIMU
XapaKTEePUCTUKAMH KOMIIOHEHTOB?

13. Kak 3aBuCHT yzenbHasl U MOJIIpHAs TEIIOEMKOCTH METAJIIIOB OT
MIPUPOJIbI METAJJIA U OT TEMIEPATYPhI?

14. Kak u3amMeHseTcs TeIIoNpOBOHOCTD KUJIKMX METAJJIOB U CIIABOB IMPHU
W3MEHEHUHU TeMIepaTypbl?

15. Kakoe 3HaueHue AJ1s1 MPAKTUYECKUX IIEJIeH MOXKET UMETh YHTAJIbITNS
00pa3oBaHUs COSTUHECHUI?

16. ITonmb3ysch JaHHBIMH, TPUBEACHHBIMHY BBIIIIE, PACCUUTANTE JTaBJIICHHUE
napa aJFOMHHHS ¥ [IMHKA JIJIT HECKOIBKUX 3HAYCHUI TeMITepaTyphbl B HHTEPBAJIe
temreparyp OT Tny 10 Tuy+500 K 1 cpaBHUTE MOTy4YeHHBIE 3aBUCUMOCTH Ha
OJIHOM Tpaduke.

17. Kak cBsizaHbl Mex1y cOO0OM TeMIeparypbl IUIABJICHUS U TEMIIEPaTyphbl
KUTIEHHSI OZJHOTO U TOTO e dJIeMeHTa?

18. Kak MO>XHO BBIYMCIIUTD AABJICHUE Mapa Mo paciiaBoM?

19. Kakoe npakTH4ecKoe 3HAaUEHUE UMEET YJICIbHOE JIEKTPUUECKOE
CONPOTHUBIICHHUE CIUIABOB U OT YETO OHO 3aBUCUT?

20. HazoBute MeTamibl, TEMIIEpaTypa IJIABJICHUS] KOTOPbIX HAXOAUTCS B

npenenax 100...500°C, 500...1000° C, 1000 ... 1500°C, 1500 ... 2000° C.
21. Kakue MeTamuisl 001aJar0T II0THOCTRI0 < 5 r/em’ ipu 20° C.,

22. Kak u3mensiercs kodhdunment nudy3un npu HarpeBaHUU TBEPOTO
METaJlJIa U €ro IJIABJICHUH?

23. Kak uaMeHseTcs BI3KOCTh KHUAKOTO PaciiaBa MpHU MOBBIIICHUN
Temrieparypbl? [Ipu BBeZieHUY JIETUPYIOIMUX 100aBOK?



24. Kak u3MeHseTCsl TOBEPXHOCTHOE HATSKEHUE KUJIKUX METAJIOB MPU
MOBBIIIEHUU TEMIEPATYPhI?

25. CyluecTBYeT JU KOpPEIALUs MEXAY TEMIIEPATYPOH IIIaBICHUS
METAJIJIOB U BEIMYMHON UX TOBEPXHOCTHOM 3HEPrun?

7.2.3 IlpumepHblii NepeyYeHb 3aJaHUHM JJIS pelleHus] NPHUKJIATHBIX
3aaa4
HepaBHoBecHasi KpUCTANIM3ALMA CILUIABOB  TBEePAbIX PACTBOPOB

1. KakoBbl nu¢@y3noHHbIE YCIOBHS HEPABHOBECHOM KpHUCTAJUIM3ALUU
CIUIaBOB TBEPJIBIX PACTBOPOB I10 NIEPBOM MOAEIN?

2. Kak wusMeHsieTcss WHTEpBall 3aTBEpACBaHUS TBEPIOTO pacTBOpa Mpu
KpUCTAJIN3AIMH 10 TIEpBOM MoAeIn?

3. Kak wu3mensercs coctaB TBepaodl (¢da3pl MpU  HEPaBHOBECHOU
KpUCTAJIM3AlMU TBEPJOTO PACTBOPA MO MEPBOK MOAEIH?

4. Kak u3MeHsIeTCsl COCTaB KUAKOU (ha3bl B CUCTEME C TBEPABIM PACTBOPOM
P HEPABHOBECHOM KPHUCTAIIU3AIMU 110 IEPBOM Mojaenu?

5. IIpoBenurte aHanu3 mpouecca HEPAaBHOBECHOW KPUCTAJUIM3ALMUA TBEPIBIX
pacTBOpPOB B CUCTEMax ¢ MUHMMYMOM W MakCUMYMOM TeMIIepaTyp JIMKBUAYyCA U
coJiyca.

6. [IpoBeauTe ananu3 mporecca HEPaBHOBECHOM KPUCTAJLIA3ALNU B CUCTEME
C IBTEKTHUYECKUM MPEBPAIICHUEM.

7. IlpoBeaure aHaIN3 MPOLECCa HEPABHOBECHON KPUCTAJIIIM3ALIMU B CUCTEME
C IIEPUTEKTUKOM.

8. HpOBe,)II/ITC aHaliu3 Impouccca HepaBHOBCCHOﬁ KpuUucTallIn3alu B CUCTCMCE
C XUMHYCCKHUM COCANHCHHUCM.

9. BI)IBGIII/ITG MAaTCMAaTUYCCKOC BLIPAKCHUC MOJIA IIpaBUJIa pbldara IIpU
HepaBHOBCCHOﬁ KpucCTallIn3alihuu.

10.  Cdopmymupyiite  Qu3UYeCKHE  OCHOBBI HEPABHOBECHOM
KPUCTAJIU3AIUH 110 BTOPOH MOIEIIH.

11. IIpoBeauTe aHanW3 HEPABHOBECHOM KPUCTAJUIM3AlMM pacTBOpa IO
BTOPOM MOJICIIH.

12. Yto BBIpa)kaeT JIMHHS HEPABHOBECHOTO comuayca? OT 4ero 3aBUCHT €€
MOJIOKEHUE Ha Juarpamme?



13. PaccmoTpuTe HEPaBHOBECHYIO KPUCTAILIM3ALMIO MO BTOPOM MOJEIH
CIUTABOB B CUCTEME C 3BTEKTHUECKUM IIPEBPAIICHUEM.

14.  Cdhopmymmpyiite  Qu3nUeCKHEe  OCHOBBI HEPABHOBECHOU
KPUCTAIIU3AIUU 110 TPETHENU MOJEIIH.

15. 3anumure W TPOBEIUTE aAHAIN3 MATEMAaTUYECKOTO BBIPAKECHUS IS
3aBUCUMOCTH KOHLICHTPAlMU KPHUCTAJJIM3YEeMOTO KOMIIOHEHTa OT PacCTOSIHUA J10
bpoHTa KpHUCTAIIU3AIMHU B ClTydac HEPABHOBECHOTO 3aTBEP/ICBAHMS.

16. Kak w3MeHseTCS KOHIIGHTpAlUs OT KOOPAWHATHI B JKHIKOCTH TIPH
3arBepaeBanuu ciiaBoB ¢ K<1 u K>1 ?

7.2.4 IlpumepHBbIil IepeYeHb BONMPOCOB /sl MOATOTOBKH K 3a4eTy
BBenenue

1. I'me HaxoguTCs TUTEHHOE MPOU3BOJICTBO KaK HAayKa U OTPacib
IPOMBIIIJIEHHOCTH B c(hepe 4eT0BEYECKON AeATEIbHOCTH ?

2. B xakoe Bpemsi popMUpOBaIach HayKa O JUTEHHOM MIPOU3BOICTBE?

3. KakoBbI OCHOBHBIE CTauu (HOPMUPOBAHUS BHICOKOKAYECTBEHHBIX
OTJIUBOK?

4. Kakue OTKpBITUS B €CTECTBEHHBIX HayKaX CIOCOOCTBOBATIM Pa3BUTHIO
JIUTEWHOTO MPOU3BOJICTBA KAaK HAYKU?

5. OcBoeHHE KaKuX OTJIMBOK TPEOOBAIO PA3BUTHUS TUTEHHOTO MPOU3BOCTBA
B I1IEpBO U BTOpOi nmosioBuHe 20 Beka?

6. Kakue cio)KHbIe HAYKH IMO3BOJIAKOT COBCPIICHCTBOBATH KAYCCTBO
ITPOU3BOINMBIX OTJIMBOK?

7. B ueM CXOACTBO M B UCM PA3JINYIUC (bHBI/IKO-XI/IMI/I‘{CCKOI‘O 141
MCTAJTYPIru4CCKOro rnmoaxoaa K uU3y4CHUIo JINTEHHBIX HpOHGCCOB?

8. KakoBbl Oejab U 3aga49 JUCLHHUITIIMHBI «Du3nyecKrue OCHOBBI
SaTBep)ICBaHI/ISI»?

3JICKTpOHHO€ CTPOCHHUE METAJIJIOB 1 HEMETAJLJIOB. dusnveckue u
XHMMHYEeCKHe CBOMCTBA MeTaJ1JIOB

1. IlepeuncauTe HanbosIEe XapaKTEPHbIE OOIIE CBOMCTBA METAJIIOB.

2. Kakue cyliecTBEHHbIE pa3iinuvs B CBOMCTBAX pa3HbIX MeTaIoB Bam
W3BECTHBI?

3. ChopmynupyiiTe OCHOBHBIE MOJIOKEHUSI COBPEMEHHON MOJIEIHN CTPOEHUE



AaTOMOB XUMHUYCCKHUX 2JICMCHTOB.
4. KakoBBI 0COOCHHOCTH CTPpOCHUA IICPCXOAHBIX METaJIOB?

5. Kakum 00pa3oM H3MEHSIOTCS METAJUIMYECKHE CBOICTBA 3JIEMEHTOB B
nepuojax u B rpynmnax?

6. IloueMy aTrOMHBIE M HMOHHBIE PAAMYCHl JJIEMEHTOB IEPUOAUYECKU
M3MEHSIOTCS B Ipynnax u nepuojax?

7.  CdopmymupyiTe OCHOBHBIE TIOJOKEHUS COBPEMEHHOW  TEOpUU
METAJUTUYECKON CBA3U.

8. Kak ¢ 1moMomipio TeoOpurn METaUIMISCKON CBS3M OOBSCHHUTH (PH3UUSCKHUE
CBOMCTBA METAJUIOB?

PaBHoBecue Mekay TBepAoOi JKUAKON (pazaMu

1. [JaiiTe TepMOAMHAMUYECKOE OINPEAECICHUE TOUKH IIABJICHUS.
2. YTo Takoe SHTPOIHUS CUCTEMBI? 3aBUCHT JIX OHA OT MacChl CruiaBa’?

3. JlaliTe ompeeIIeHIe SHTAJIBIINA CUCTEMBI, CBOOOIHOM 3Heprun [ nddcea,
CBA3aHHOU YHEPIUH.

4. Kak BeIpakaeTcsi TEpPMOAMHAMUYECKH PABHOBECUE METasljla B TOUKE
IJIABJICHUS?

5. Yto Takoe CKphITas TEIUIOTA IUIABJICHUS U KaK OHA CBA3aHA C
TEPMOJIMHAMUYECKUMU [TapaMETPAMHU CUCTEMBI?

6. Kakue mapameTpsl cucTemMbl CBA3BIBAET ypaBHeHue Knaneiipona-
Kinaysuyca? YpaBaenue Bant-I'odda?

7. JlaniTe TEpMOJIUHAMHUYECKOE OINPEACIEHUE TOUEK JIMKBULYCA U COJIMIYCa
CILIaBa.

8.UTo npeacTaBiseT quarpaMMa COCTOSIHUSI OMHAPHOU CUCTEMBI?

9. Chopmymupyiite mpaBuio (a3 U MOSICHUTE €ro Ha IPUMEPE YUCTOTO
MeTajuia, OWHAPHOTO CIIIaBa.

10. IIpoBenuTe aHANKM3 MPOCTEUIINX AUATPAMM COCTOSIHUS OMHAPHBIX
CILJIABOB.

11. Chopmynupyiite MpaBUIo pbluara U MOSICHUTE €ro MPUMEPAMH.

12. Yo Takoe k03P PUIUEHT pacnpeesieHns] KOMIOHEHTa B OMHAPHOMN
cucreMe. Kakre OH MOXKET IPUHUMATH 3HAUYCHHUS ?

OO1ue cBe1eHus 0 CTPOCHUHU METAVIMYECCKUX pacCilyiaBoB



1. Kax m3mMeHsroTCs pU3HIEeCKHEe CBOMCTBA METAILIOB IIPH IIepexoe uepes
TOYKY IUIaBJICHUA?

2. [IpoBeauTte cpaBHEHHE 00pa3a ABMXKCHUSI ATOMHBIX YaCTHUIl B TBEPJIOM U
YKUJIKOM METaJle.

3. Uto Takoe nanpHui nmopsaaok? Uro trakoe OmmxHUN opsaaok? Yem
pa3IMyYaroTCs KapTUHBI TU(PAKIIUA PEHTIEHOBCKUX JIy4eH, MOJTy4aeMbIX OT
CTPYKTYP C JaJIbHUM M OJIVDKHUM MTOPSIKOM?

4. ChopMynmupyiiTe OCHOBHBIE TTOJIOKEHUS KIIACTEPHOU TEOPUHU KUIKOCTEH.

5. Hapucyiite u nosicHuTE 1MarpaMmy Iepexoa0B MEXIy TBEPABIM U
KUJKUM COCTOSTHUEM.

6. Kak 00BsICHUTH C aTOMHO-MOJICKYJISIPHBIX MMO3UIIUH TOT (PAKT, YTO OJTHU
BEILECTBA IJIABATCA C YBEIMYEHHEM 00bEMa, a APYyTrHe ¢ yMEHbUIEHUEM 00bema?

7. Kak 0OBSICHUTH C TIO3UIIUU aTOMHO-MOJICKYISIPHON TEOPUH TOT (PAKT, 4TO
TEIJIOTa UCTIAPEHUST METAJUIOB B HECKOJIBKO pa3 0OJIbIIE MX TEIJIOTHI TUIABIICHUS?

8. Kakoe 3HaueHHE B CTPYKTYypE TEXHUUECKOrO0 METAJIa MOTYT UMETh
HEpPacCTBOPUMBIE TPUMECH?

PaBHoOBecHe MexkAy YUCTBIM METAJJIOM M €ro pacijiaBoM Kak
aTOMapPHbIN Npouece

1. Chopmynupyiite nonoxxenus J>xekcona u Yanmepca u JuHaMHUYECKOM
XapaKTepe paBHOBECHS MEXKTy TBEPAOU U KUJKON (DazaMu.

2. Ot xakux (GakTOpOB 3aBUCSAT CKOPOCTH MEPEX0/Ia AaTOMOB U3 TBEPI0i
(a3bl B )KUAKYIO U HA00OPOT.

3. Urto Takoe kod((HUIMEHT aKKOMOIAINA U KaK OH BIIUSET HA CKOPOCTHU
MPSIMOTO U 0OPATHOIO Mpolecca MpH MIABICHUU MeTasa’?

4. 3anummmTe BRIPAXEHUS JJI1 CKOPOCTEH Mepexoia aTOMOB depe3 (pa3oByro
TPaHUILy MPH IJIABJICHUU U 3aTBEPICBAHUU.

5. Yrto o3HauaeT BeIpakeHue «auddys3Has rpanuia pasaena daszy»?

6. Uem ompeaenseTcss MOpGOTIOTHS TOBEPXHOCTH pa3jiena MEeXIY KHUIKOH U
TBEp10i1 (hazoii?

7. Uto Takoe kputepuii Jxekcona?

Kpnaamm:;aunn YUCTBIX METAJLJIOB

1. HpOBeI[I/ITe BO3MOJKHBIC KPUBBIC OXJIAXKACHUSA Y CTOI'O MCTAJlia. Kak
BJIMACT HAa HUX CKOPOCTb OXJ'IEDI(I[CHI/ISI?



2. Yro Takoe nepeoxiaxaenue? Kak cBs3aHo mepeoxiaxkieHue ¢
yYMEHBITIIEHUEM CBOOOHOM sHeprun [ mOOca paccMarpuBaeMoi CUCTEMBI?

3. Kak uzmeHnsercst cBo00IHast SHEPTHs CUCTEMBI ITPU 00pa30BaHUU
3apojblIiia HOBOH ¢azbl?

4. 3anummure u IMPOBCAUTC aHAJIN3 BBIPAKCHUA IJIA SHCPIUHU T'OMOT'CHHOI'O
O6pa30BaHI/I}I 3apoJbllia.

5. BeiBenuTe BBIpaKEHUE 11 KPUTHYECKOIO paanyca 3apopliia U
[IPOAHAIIUZUPYUTE €TO.

6. M306pasure Ha rpaduke kpuBbie AG(r) I pa3sIndHbIX yCIOBHI
KPUCTAIU3AIUH.

7. N300pa3ute rpaduuecKy 3aBUCUMOCTb PaJlyca KpUTHUECKOr0 3apOoiblia
OT HEPEOXITAKICHHUSL.

8. 3anummTe ¥ MpoaHATM3UPYUTE BEIPAKCHHUE JUIS SHEPTUU TETEPOTCHHOTO
o0pa3oBaHus 3apOAbIIIEH.

9. B uem 3aknr04aeTcs NPUHLIHIN CTPYKTYPHOTO COOTBETCTBUSA?

10. Kakoe BimstHue Ha paboTy 00pa30BaHUs 3apOIbIiIa OKa3bIBaeT KPUBHU3HA
MOJTIOXKKU?

11. OxapakTepu3yiiTe HOpMAJIbHBIN MEXAHU3M POCTA KPUCTAIIOB.
12. OxapakTepu3ylTe TAaHT€HIIMAIbHbIN MEXaHU3M POCTa KPUCTAJIOB.

13. Yem mexanusm PpaHka OTIMYAETCSA OT TAHTEHIMAIBHOIO MEXaHNU3Ma
pocra?

14. Hapucyire u nosicaure kpusble TammaHa.

BiausiHue U moBeJAeHUEe HEPACTBOPUMBbIX NIPUMeceil.

1. Kakoe Komn4ecTBO HEPaCTBOPUMBIX YaCTHII PUCYTCTBYET B
METaJUTMYECKUX PacIlyiaBax B YCIOBHUSAX JINTCHHOTO IPOU3BOJICTBA U KaKOBA MX
npupoja’?

2. Kakyro posb B niporeccax 3apoJIeHus TBEpAOro MeTajia MOr'yT UIpaTh
HEPACTBOPUMBIE YACTHULIBI?

3. Kakum o0pa3zom neperpeB paciiaBieHHOTO MeTalla Hajl TOYKON
IJIaBJICHUS MEPe]l 3AIMBKON B U3JIOKHUILY MOXKET BIIUSThH HA CTPYKTYPY CIMTKA?

4. O0bsICHUTE, TOYEeMY aKTUBHOE JISHCTBUE HEKOTOPBIX YACTHUIl HA
CTPYKTYpPY CIUIaBa MOKET HaOJII0aThCs TIPU BBICOKUX TEMIIEpaTypax rneperpena
paciuiaBa HaJl TOYKOM JIUKBUIyca?



5. OObsICHUTE, TIOYEMY OJIHA MUKPO- ¥ HAHOYACTUIIHl HEPACTBOPUMBIX
[IPUMECEH IIPU 3aTBEPACBAHUM CILIABA BCTPAUBAKOTCS B KPUCTAUIMYECKUE 3€PHA, a
JIpYTrUe CKAIUIMBAIOTCS 110 TPAHULIAM 3EPEH.

6. Kak BiusieT xapakTep BCTpauBaHHsI HEPACTBOPUMBIX YaCTHIL B
3aTBEP/ICBAIOIINE CIUIaBbl HA NX MEXaHUYECKUE CBOWMCTBA?

7. BouseT 11 CKOpOCTh OXJIAXKACHUS HA XapaKTep BCTPauBaHUs
HEpPaCTBOPUMBIX YACTHI] B 3aTBEPICBAIOIIUX CIUIaBaX?

TenjoBble MPpOoUECChI IIPH 3aTBEPACBaAHUHU

1. ChopMynupyiiTe 1 3alUIIUTE YCIOBUS HEMTPEPHIBHOCTH TEIIIOBOTO
MOTOKA Ha TPaHUIIE pa3jiesia TBepAOon 1 KUAKON (a3 mpu cTalluoHApHOM (DpOHTE
KpUCTAITA3AIUH.

2. ChopMympyiTe U 3alUIIATE YCIOBUS HEPEPHIBHOCTH TEILIOBOTO
MOTOKA Ha IBMXKYIIEMCsl (PpOHTE KpUCTAIUIU3AIIMU TIPY 3aTBEPACBAaHUN METaJlIa.

3. Kak BiusieT KpMBH3HA 3aTBEP/ACBAIOIIEH IOBEPXHOCTH HAa TEMIIEPATYPy
PaBHOBECHSI MEX]Ty TBEPJIOM M KUJIKOKN (pazammu?

4. TIpoBeauTe aHAIN3 MPOIECCA 3aTBEPACBAHMS TIIOCKOTO (DPOHTA B CIIydae
OTBOJIa CKPBITOM TETJIOTHI TUTABJICHUSI Ye€pe3 TBEPAYIO (a3y.

5. KakoBa nmpuunHa ycTOMYMBOCTHU MII0CKOU (hopmbl ppoHTa
KpHUCTaJUIN3aLUU NP TEIUIOOTBOJE Uepe3 TBepayto (azy?

6. KakoBnbl IMPHUYHBI BO3SHUKHOBCHHUA MaKpOMOSquHOﬁ CTPYKTYPhI clmTKa?

7. [IpoBenuTe aHamu3 MpoIiecca 3aTBepAeBaHus TUIOCKOro GpoHTa MPHU
TEIJI00TBOJIE Yepe3 KUIKYI0 (a3y.

8. OxapakTepu3ylTe MPUUMHBI U HAMIPABJICHUS ICHAPUTHOTO POCTA YUCTHIX
METAaJIOB.

9. Yrto Takoe neHAPUTHBIE CHEPOTUTHI?
PaBHOBecHasi KPUCTAJLIM3AIUSA CIUIABOB TBEPAbIX PACTBOPOB

1. ChopmynupyiiTe 1 3alTUIINTE YCIOBUS HEMPEPHIBHOCTU TETNIOBOTO
MOTOKA Ha TPaHMUIIE pa3jiesia TBEPAON U KUIKOU a3 mpu cTarmoHapHOM (PpOHTE
KpHUCTAJNIN3ALIHUH.

2. ChopMynupyiTe U 3alUIIATE YCIOBUS HEMPEPHIBHOCTH TETLIIOBOTO
MOTOKA Ha ABMXKYIIEMCs (PpOHTE KpUCTATUIM3ALNK TIPU 3aTBEPACBAHUN METalIA.

3. Kak BiusieT KpMBH3HA 3aTBEPACBAIOLIEH IOBEPXHOCTH HAa TEMIIEPATYPy



PaBHOBECHSI MEX]Ty TBEPIOH M KUIKOU (pazammu?

4. [IpoBenuTe aHaIU3 MpOIEcca 3aTBEPAEBAHUS TIOCKOrO ()POHTA B CIIydae
OTBOJIa CKPBITOM TETIOTHI TUTABJICHUSI Yepe3 TBEPAYIO (a3y.

5. KakoBa nmpuunHa ycTOMYMBOCTHU III0CKOU (hopmbl ppoHTa
KpUCTAJUIM3aLMU IPU TEIUIOOTBOAE Yepe3 TBepAyto (a3zy?

6. KakoBbl pUUMHBI BO3HUKHOBEHHSI MAaKPOMO3aUYHON CTPYKTYPbI CIIUTKA?

7. IlpoBeauTte aHanu3 mpoliecca 3aTBepACBaHUS IJIOCKOT0 PpOHTa MPHU
TEIJIOOTBO/IE Yepe3 KUIKYIO (a3zy.

8. OxapakTepu3ylTe PUYMHBI U HAIIPABJIEHUS ICHAPUTHOIO POCTA YUCTHIX
METAJLIOB.

9. Uto Takoe JeHIpUTHBIE CHEPOTUTHI?
JAndPy3nonHoe nepeoxsiaxaeHme

1. 3amumure W NpoaHANM3UPYHTE MATEMATUYECKOE BBIPAXKEHUE IS
PaBHOBECHOM TeMIEpaTyphl JUKBUAYCa B 3aBUCUMOCTU OT PAacCTOSHUS 10 (ppoHTa
KPUCTAJUIN3ALHAH.

2. CdopmynupyiTe OCHOBHbIE MPUYMHBI M YCIOBUS BO3HUKHOBEHUS
1 y3MOHHOTO MEePEOXIIaKICHHUS.

3. 3amummTe MaTeMaTH4YeCKOe BbIpa)KEHUE JJIsi YCJIOBHS, MPU KOTOPOM B
cllyyae TIUIOCKOro (poHTa KpUCTAJUIM3alUUU  CyliecTByeT Auddy3noHHOE
MEPEOXJIAKICHUE.

4. 3anumuTe ycloBUE OTCYTCTBUS TUG(Y3MOHHOTO MEPEOXITIANKACHUS IS
MJI0CKOTO (DpOHTA KPUCTAILTU3ZALINH.

5. Tlouemy otcyrctBrue AMGEGY3MOHHOTO TEPEOXJIAXKICHUSI CIIOCOOCTBYET
KPUCTAJUTH3AIUHU TUIOCKUM (POHTOM?

6. [louemy mmockuii (PPOHT KPUCTAJUIM3AIMU HEYCTOWYMB B MPUCYTCTBUU
T Py3nOHHOTO TIEPEOXTKICHUS ?

7. Kak BO3HUKAET s;YeucTas CTpykrypa?

8. Kakue puznueckue napameTpsl BIUSIIOT Ha BOBHUKHOBEHHE SIYEUCTON
CTPYKTYpBbI?

JleHapUTHAS KPUCTALIU3ALMS.

1. Korzma Ob1710 BBEJIEHO MOHATHE O JEHAPUTHOM pocTe KpuctamioB? Kakue



THUIIbl AEHAPUTOB XapaKTEPHBI ISl KPUCTAIIIU3AIUU CILJIABOB?

2. Kakuwe ¢usuyeckue mporecchl OOyCIOBIMBAIOT BO3HUKHOBEHUE
IJIOCKOTPAHHBIX JEHIPUTOB?

3. OnummuTe MEXaHU3M BO3HUKHOBEHHUSI TUIOCKOTPAHHBIX JICHIPUTOB.
4. B Kakux yCJIOBHUSIX BO3ZHHKAIOT OKPYIJIbIE ICHAPUTHI?

5. Kakue ¢usnyeckne mpoiecchl CIOCOOCTBYIOT OOpa30BaHUIO OKPYIJIBIX
JEHPUTOB?

6. OnuInTe MEXaHU3M BO3HUKHOBEHUS OKPYTJIbIX JICHIPUTOB.
7. UTO Takoe JEHJpUTHAA siYeiiKa U JEHAPUTHBIN napamerp?

8. Kak cBsa3anpl Mexay coOOM JEHAPUTHBI mHapamMeTp U CKOPOCTb
OXJIAKEHUsA?

9. YUto Takoe IeHApUTHAS JIUKBAIUA?
10. Kak BO3HUKAET ACHIpUTHAS JTUKBALIS?
11. Kak ycTpaHst0T JEHAPUTHYIO JUKBALMIO B OTIMBKAX?

12. Kak cBs3aHbl MeXJy CcOOOW JEHIAPUTHBIA TMapamMeTp U BpeMms
BBIPaBHUBAIOIIIETO OTXKHUTa?

KpI/ICTaJI.]II’Ii}aIII/IH IBTCKTHYECCKHUX CILJIABOB

1. Yro Takoe 3BTEKTHKA, IBTEKTHYECKas TOYKA, IBTEKTHUYECKUU COCTaB,
ABTEKTHUYECKAS TeMIepaTrypa?

2. MoxeT in B OMHApHOM CUCTEME CYIIIECTBOBATh HECKOIBKO IBTCKTHUSCKUX
TOYEK?

3. OnumuTe HauboJiee pacnpoOCTPAHEHHBIE IBTEKTUYECKUE CTPYKTYPHI.
4. Yto Takoe IBTEKTUUYECKAsI KOJIOHHUSI, IBTEKTUUECKOE 3€PHO?

5. Ilepeunciure aHOMAJIMU B CTPYKTYpPE IBTEKTUUECKHUX CILJIABOB, KOTOPBIE
HE MOTYT OBbITh OOBSICHEHBI HA OCHOBE AHArpaMM COCTOSIHHSL.

6. OOBSICHUTE BO3MOKHBIN MEXaHNU3M POCTa TUIACTUHYATON IBTEKTHUKH.

7. Kakoe 3HaueHHME WMEET COOTHOIICHHE MEXKIy CKOPOCTSIMH pocTa (a3
ABTEKTUKHU (0 , B) U coBMecTHOro pocTa (00 + ) B CTpyKType 3aTBEp/AEBAIOIIETO
ABTEKTUYECKOr0 cruiaBa’?

8. Uto Takoe 00J1acTh COMpPsKEHHOTo pocTa (az?



9.  OxapakTepu3ylTe  CyIIECTBYIOIIME  MEXaHU3Mbl  OOpa3oBaHUs
IBTEKTHYECKHUX CTPYKTYP.

HaC.]IeIlCTBeHHOCTL CTPYKTYPhI B JIMTHIX CIlJIaBax

1. [JaiiTe onpeneneHne TEPMUHA «HACIEACTBEHHOCTh CTPYKTYPHhI JINTHIX
CILJIABOBY.

2. [IpoBeaute KiaccUuPUKAIUIO CTPYKTYPHOM HACIEICTBEHHOCTH B CUCTEME
«IIIAXTA -PaCIUIaB - TUTOE U3/ICTUEY.

3. [IpuBeauTe cXeMy OCHOBHBIX TEXHOJOTHMUECKUX MPOIECCOB, YPOBHEHN U
ATANoOB Mepeaur CTPYKTYPHOU HH(DOPMAIIUH B JIUTHIX U3ACTHUAX.

4. IIpoBeauTe aHaIU3 METOAUKH MCCIIENOBAHUS CTPYKTYPHOU
HACJIEICTBEHHOCTH.

5. ChopmynupyiiTe OCHOBHBIE SKCIEPUMEHTAJIbHBIE PE3YyJIbTATHI,
MOJTyYEHHBIE TTPU U3YUYEHUHU HACIICJICTBEHHOCTH B JIUTHIX CIUIaBaX aJIlOMUHUS.

6. [IpoBenuTe aHAJIN3 CXEMbI CTPOEHHUSI PACIIaBa C YHACIIEIOBAHHOM
CTPYKTYPHOM HEOJHOPOIHOCTHIO.

7. Kakue TeXHOJIOTHYeCKre yCIIOBUS CIIOCOOCTBYIOT OoJiee TOJTHOM mepeaayue
CTPYKTYpHOU WH(OPMAIINH OT IIMXTHI K OTJIUBKE?

Binsinne BHeNIHUX BO3IeMCTBMUA HA MPOLECCHl 3aTBepPACBAHUA

1. Kakue (pu3nKo-XxuMHUYECKHUE MPOIECCHl BIUSAIOT B HAUOOJBIIEH CTENeHU
Ha (POPMHUPOBAHUE OTIUBKH?

2. Kakue MeTopl BHEITHUX BO3JICHCTBHI BIUSIOT HA CTPYKTYPY M CBOMCTBA
JIUTOTO MeTasuia?

3. Kakoe BiMsHHE Ha TEMJIOBBIE MPOIECCHI B JUTEHHON (hOpMe OKas3bIBaeT
KOHBEKIIMS pacruiaBa’?

4. K KakuM TDOJIOKUTEIbHBIM pe3yJbTaTaM IPUBOIUT NEPEMEIINBAHUE
paciuiaBa B IIpouecce 3arBepaeBaHus? Kakue MeTOApl  NepeMENIMBaHUS
UCITIOJIB3YIOTCS HA IPAKTUKE?

5. B 4uem 3akiro4yaeTcs METO ra30MMITyJIbCHOTO MEPEMEIINBAHUS paciliaBa?

6. Ha kakue mapaMerpbl 3aTBEpACBAIOINIECTO CILJIaBa OKa3bIBAaCT BHEIIHEE
naBJjieHUe?

7. Ha kakue mapamMerpbl KPUCTAJUIA3ALUKA METAJUIA OKAa3bIBAET BIIUSHUE



MAarHUTHOE T10J1€?

8. 3anummuTe MaTeMaTU4YeCKUE BBIPAKEHUS, OTPAXKAIOIINUE BIMSHUE
MarHUTHOTO TOJS Ha  TeIIoBOM  3(P¢eKT  KpUCTaUIM3allMu, CKOPOCTh
KPUCTAJUIM3alH U APYrUe MapameTpsl 3aTBEPAECBAOIIECTO METAILIA.

9. TlpoBenute OILICHKY BEIWYWHBI CHUJ BHOPAIIMOHHOTO BO3ACHCTBUS Ha
MEeTaJIJTHYECKUH pacIiaB.

10. Kakoe BnMsHHME Ha CTPYKTypy JUTOTO MeTajula OKa3bIBAET
BUOpALIMOHHOE BO3/IEHCTBHE B IPOLIECCE 3aTBEPACBAHUS?

7.2.5 IlpumepHbId mNepeYeHb 3aJaHUN JJIS PelleHUs] NPHUKIATAHBIX
3ajga4

He npenycmMoTpeHo yuyeOHBIM TIIIaHOM

7.2.6. MeTtoauka  BBICTaABJIEHHSA OIlEHKH npu NMPOBeACHUN
MPOMEKYTOYHOM aTTeCTAlMHU

3aueT MPOBOJUTCS IO TECT-OmiIeTaM, KaXAbli W3 KOTOPBIX coaepkutT 10
BOITPOCOB M 3a1auy. Kaxpiil mpaBUIbHBINA OTBET HA BOIIPOC B TECTE OLICHUBAECTCSA
1 Gammom, 3amaya onenmBaercs B 10 OamnoB (5 OamioB BepHOE pelIeHUE U 5
OaJITIOB 3a BEPHBIN OTBET). MakCcUMaIbHOE KOIMMYECTBO HAOpaHHBIX OasioB — 20.

1. Ouenka «HeynoBieTBOpUTENbHO» CTAaBUTCS B Cilydae, €CIU CTYIEHT
HaOpas MeHee 6 0aIoB.

2. OneHka «YI0BIETBOPUTEIIHLHO» CTABUTCS B Cllydae, €CliM CTY/ICHT HaOpa
ot 6 10 10 6aoB

3. OueHka «XopoIll0» CTaBUTCS B cliydae, eciu CTyIAeHT Hadpan ot 11 no 15
0aIoB.

4. Onenka «OTIMYHO» CTaBUTCSA, €CJIM CTYIACHT HaOpan ot 16 mo 20

0aios.)
7.2.7 IlacnopT OlIECHOYHBIX MATEPHAJIOB
Kon
Ne /i Kontponupyemblie pa3aensl KORTpOmApyeMoit HaumenoBanue o1ieHOYHOTO
(TemMbl) TUCIUIUIAHBI KOMITETEHIIHH CpeacTBa

1 Baenenue. OIIK-1, IIBK-2 TecT, KOHTpOJIbHAS padoTa,
du3nvecKue CBOWCTBa 3amuTa pedepara
METaNINYECKUX PacIIaBOB

2 PaBnoBecue mexny xuakon (OIIK-1, IIBK-2 TecT, KOHTpOJIBbHASA paboTa,
1 TBepAoH (azamu u 3aumra peepara
IIPOLIECCHI
3apoJIbIIIe00pa30BaHNUS

3 Muorodasznoe OIIK-1, IIBK-2 Tect, KOHTpOIBHAS padoTa,
3aTBEpJIEBaHUE U TIPOLIECCHI 3auura pedepara
maddy3un




4 VYnpasnenue OIIK-1, [IBK-2 TecT, KOHTpOJBbHAS paboTa,
3aTBEpAEBAHUEM U 3amurTa pedepara

CTPYKTypa CIIUTKOB

7.3. Meroauyeckue MaTepHajbl, ONpeAessiiOlIde  MPOUEAYPbI
OLICHUBAHUSA 3HAHMI, YMEHHM i, HABBIKOB U (MJIH) ONBITA AEATEIbHOCTH

TectupoBaHue OCYIIECTBISIETCS, JIUMOO TMPHU TMOMOIIM KOMIBIOTEPHOM
CUCTEMBI TECTHPOBaHUs, JHMOO C HMCMIOJIb30BAHHWEM BBIJAHHBIX TECT-33J]aHUN Ha
OymaxkHoM Hocutene. Bpemsi TectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCS
IIPOBEPKA TECTAa HSK3aMEHATOPOM M BBICTABIISIETCS OLEHKA COITIACHO METOJUKH
BBICTABJICHUS OLIEHKU ITPU MPOBEAECHUU IPOMEKYTOUHON aTTECTALUU.

Pemenue craHmapTHBIX 3aa4  OCYIIECTBIAECTCS, JUOO MpPU MOMOIIU
KOMITBIOTEPHOW CHCTEMBbI TECTHUPOBAaHHUA, JIUOO C HCIOJb30BAHUEM BbIJAHHBIX
3ajau Ha OymaxkHOM Hocutene. Bpems pemenus 3agad 30 muH. 3atem
OCYLIECTBIISIETCA MPOBEpPKAa pEIIeHUs 3a/ad 3K3aMEHATOPOM U BBICTaBJISETCS
OLICHKA, COMIACHO METOJUKHU  BBICTABIICHHUS OLEHKHM TIpU  MPOBEIECHUU
IPOMEXYTOYHOM aTTeCTal1u.

Pemenne mnpuKkiIagHbBIX 3alad  OCYUIECTBISIETCSA, JUOO TpHU MOMOIIH
KOMITBIOTEPHOM CHCTEMbl TECTHPOBAHHUA, JIMOO C HCIIOJB30BAHUEM BBIJAHHBIX
3ajad Ha OymaxkHoM Hocurtene. Bpemsi pemenus 3amad 30 muH. 3arem
OCYLIECTBIISIETCA TNPOBEPKAa pPELICHUS 3a1ad 3K3aMEHATOPOM M BBICTABJISAETCS
OLICHKA, COMIACHO METOJUKH  BBICTABIIEHHWS OLEHKHM NPU  MPOBEACHUU
IIPOMEKYTOYHOU aTTECTALUU.

8 YYEBHO METOINYECKOE N UTHOOPMAIIMOHHOE
OBECIHHEYEHMUME JJUCIHUIIJINHBI)
8.1 IlepeyeHb y4eOHOIl JHMTEPATYPbI, HEOOXOAMMON [JIsI OCBOCHUSA

AU CHUIIJIMHDBI
ABTOpBI, 3arnaBue M3parenscrBo, ron | Odecneq
COCTABUTEIHN
1. OcHoBHas JIUTepaTypa
ABTOpBI, COCTaBUTEIHN 3armaBue UsparensctBo, rox | Obecmey
1 | lletunun  A.A., | ®u3ndeckne OCHOBBI 3aTBEpICBaHUs MeTAUIOB | Boponex:  BI'TY,
[Teyenkuna JI.C. | u cru1aBoB B OTIMBKaX: y4e0. mocodue 2015
2 Cuneman I'U. MartepuanoBenenue: yued.mocooue M.: «Axagemus»,
2008.-338 c.
3 | Ilerunun A.A., Pusnueckue OCHOBBI | BopoHex:
[Teuenkuna JI.C., | TeriomaccomnepeHoca: Y4ebHoe mocooue. I'OYBIIO
Ammep B.A. «BopoHexckuii
roCy/1apCTBEHHBIN
YHUBEPCUTET,
2014, 180 ¢
4 | Ileuenkuna, JI.C. | [Ipaktuueckue pacueTsl g AUCLUIIINHBI Boponex:
«Temnoduzukay: y4e0.-MeTo/I. nmocobue dI'OY BO
[DneKTpOoHHBII pecypc]. - OnekTpoH. | «BopoHexckuii
TekcToBble W rpad. nanueie (0,6 M6) / JI.C. | rocynapcTBeHHBIH
Ileuenkuna, A.A. llletunus. TEXHUYECKUI
YHUBEPCUTETY,




| | | 2018. |
2. JlonoJIHATEIbHAS JIUTEpaTypa
ABTOpI)I, COCTaBUTECIIN 3ariaBue I/I?))IaTeJ'ILCTBO, ToJ O6ecreu
JI2.1) [lletnnun A.A., | ®usndeckue OCHOBBI 3aTBepleBanus MmetauioB | DIEOY BIIO
AHapyceBUY U CIUIaBOB «Boponex. roc.
JE. . TeXH. YH-T», 2008
J12.2) Tleuenkuna JI.C., | MonenupoBaHue JIMTEHHBIX  MpPOIECCOB U | Bopoex: BI'TY,
Ammep B.A., 00BEKTOB METAJUTYPruu: yueo. mocodue 2003
Caranp H.M..
JI2.3| Yanmepc b.. Teopwus 3aTBepaeBaHUs Mocksa, 1968

8.2 IlepeyeHb HMH(MOPMALUMOHHBIX TEXHOJIOIHH, HCHOJIb3yeMbIX HPH
OCYLIECTBJICHUH 00pa30BaTeJIbHOIO IpoLecca I0 AUCHUILIMHE, BKJIIOYasd
nepeyeHb  JHIEH3HOHHOIO0  IPOrPaMMHOr0  odecle4YeHHs, PpecypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTH «HTEpHET», COBPEMEHHBIX
Nnpo¢ecCHOHATBHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

Microsoft Word, Microsoft Excel, Internet Explorer, CKM Ilonuron, CKM
LVM Flow

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXO/UMASA JIA
OCYHECTBJIEHUA OBPAZOBATEJIBHOTI'O TIPOLHECCA

1. JlaGoparopusi XUMHUECKUX B (PU3UKO-XUMHUECKUX METOJI0B aHaym3a 306/1
2. MynbTUMETUNUHBIN TPOEKTOP.
3. HMucreiinsnii kiaace 306a/1

10. METOANYECKHUE YKA3ZAHUA U1 OBYYAROLIUXCA IO
OCBOEHUIO IUCIUAIIJIMHBI MOOYJIA)

[To nucuuminae «PU3NMUECKUEe OCHOBBI 3aTBEPICBAHUS OTIMBOKY UUTAIOTCS
JIEKITUH, TTPOBOJIATCS IPAKTUUECKUE 3aHSATHUS.

OcHOBOM UW3y4YeHUs JUCHUIUIMHBI SBJISIOTCS JIGKIIUM, Ha KOTOPBIX
U3JIaratoTcsl Haubosee CyleCTBEHHbIE U TPYHbIE BOMPOCHI, & TAKXKE BOIPOCHI, HE
HaIIeIIUe OTPaXKEHUs B yueOHOIl TuTepaType.

[IpakTuyeckue 3aHATHS HANpPABIEHBl HA TMPUOOpPETEHHE MPAKTUYECKUX
HaBBIKOB  pacyera (PU3MYECKUX CBOWCTB METAUIOB  OTJIMBOK, YCJIOBHI
3aTBEp/ICBaHUs. 3aHATHS MPOBOAATCS IyTEM pEIICHHS KOHKPETHBIX 3a/Jad B

aAyUTOPHH.

Buj yueOHbIX 3aHsATHI JleaTenbHOCTh CTy/IEHTa

Jlexums Hanucanue KOHCIIEKTa JICKIIHH: KpaTKo, CXE€MAaTHU4HO,
MOCJIEZIOBATENIbHO (PUKCUPOBATh OCHOBHBIC MOJOXKEHHSI, BBIBOJIBI,
dhopmymupoBKH, 0000IIEHNS; TOMEYaTh Ba)KHBIC MBICITH, BBIJCISTH
KJIFOYEBBIE CJIOBA, TEpMHUHBI. [IpoBepka TEpMHHOB, MOHATUH C
MOMOIIBLIO DHITUKJIOTICIHM, cJloBapen, CIIPABOYHUKOB C
BBHIMIMCHIBAHUEM TOJKOBaHUHN B TeTpaab. O003HaueHHE BOIMPOCOB,
TEPMHUHOB, MaTepuaja, KOTOPbIE€ BBI3BIBAIOT TPYIHOCTH, IOUCK
OTBETOB B PEKOMEHAYEMOM JuTeparype. Eciin caMOoCTOsATENIbHO HE




yaaercsi pa3o0paTbcs B MaTepualie, He0OX0auMo c(hOpMyIMpoOBaTh
BOIIPOC U 3a]aTh MPEIOIaBATENI0 Ha JICKIMH WK Ha IPAKTHICCKOM
3aHATHUUN.

[IpakTueckoe
3aHATHE

KoHcniekTupoBaHne pEeKOMEHIYeMbIX HCTOUYHMKOB. Pabora ¢
KOHCIICKTOM J'IGKIII/Iﬁ, moAroToBKka OTBC€TOB K  KOHTPOJIBHBIM
BOMpOCaM, MIPOCMOTP pEKOMEHIyeMOii JTUTEPaTyPhI.
[IpocnymmBanue aynano- W BHAEO3AIMCEN MO 3aJaHHOW TEME,
BBHITIOJTHEHHE pacuyeTHO-rpapuuecKux 3aJaHuil, peuieHne 3aaad mno
AJITOPUTMY.

CamMocTosTenpHas pa60Ta

CaMocTosiTenbHas paboTa CTYIEHTOB CIOCOOCTBYET TIIyOOKOMY
yCBOEHUsA y4eOHOro MmaTrepuaja ¥ Pa3BUTHIO  HaBBIKOB
camooOpaszoBanusi. CaMocTosTeNnbHass paboTa  Mpeanoiaraer
CJIEYIOIME COCTABIISIOIINE!

- pabora Cc TeKCTamMH: y4eOHMKaMH, CIpPaBOYHHUKAMH,
JOTIOJTHUTEIBHONU JIUTEPATypOH, a TakXke MpopaboTKa KOHCIEKTOB
JICKIINH;

- BBITIOJTHEHHUE JIOMAITHUX 33/IaHAHN M PACYETOB;

- paboTa HaJl TeMaMH ISl CAMOCTOSATEIHHOTO U3yUSHHUS;

- ydactue B paboTe CTyJICHYECKUX HAyYHBIX KOH(EpEHITUH,
OJIMMITHA]T;

- TIOATOTOBKA K TPOMEXYTOYHON aTTECTAIUH.

[ToaroroBka k
MPOMEKYTOUHOMN
aTTecTaluu

I'oroBuThCA K IIPOMEKYTOYHOU arrecranuu clenyer
CUCTEMAaTH4YECKH, B TEUEHUE Bcero cemectpa. MHTeHCHBHas
IIOArOTOBKA JIOJDKHA HA4aTbCs HE IIO3[IHEE, YEM 3a MECSL-II0JITOpa
JI0 IIPOMEXYTOYHOU aTTecTanuy. JlaHHble Iepe] 3a4eTOM TPH JHS
¢ deKkTBHEE BCEr0  WCIONB30BaTh IS  TOBTOPEHUS |
CHUCTEMAaTU3alliU MaTepHuaa.




