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JIner akTyanuzanuu padodeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, 00CykeHa U oj00peHa i peaym3anuu B 2023 - 2024
y4eOHOM Toly Ha 3acefaHny Kadeapsl MeTaurypruu U CTaHIap TH3AINH

[IpoTokoi oT 20 . Ne

3aB. kadenpout M.IO. VYcanos

Pabouas nmporpamma nepecMoTpeHa, o0cyxkaeHa u oJgo0peHa s peanusanuu B 2024 - 2025
y4eOHOM TOly Ha 3aceqaHuu Kadeapsl MeTayprui u CTaHIapTH3aATT

[Ipotokom oT 20 . N
3aB. kadenpoiut M.IO. VYcanos

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U oqoopeHa uia peanusanuu B 2025 - 2026
y4eOHOM TOJly Ha 3aceqaHuu Kadenapsl MeTaulypruu u CTaHIapTU3auU

IIpoTokoi oT 20 . Ne
3aB. kadenpoit M.IO. VYcanos

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U oqo0peHa i peanuzaiuu B 2026 - 2027
y4ueOHOM rofly Ha 3acefaHnu Kadeapsl MeTamurypruu U cTaHIapTH3AIUH

IIpotokomor 20 1. Ne

3aB. kadenpoit M.IO. VYcauos

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U ojo0peHa i peanm3anuu B 2027 - 2028
y4eOHOM TOly Ha 3aceqaHuu Kadeapsl MeTalyprui U CTaHIapTU3aIuU

[Ipotokom ot 20 . Ne

3aB. kadenpoi M.IO. VYcauos




1 Ieain ocBOeHMs JUCHUIINHBI (MOTYJIs)

Henstmu ocBoeHMs: AUCHUILIMHBI (MOy1s) «MatepuaioBeieHue» ABISIOTC:

- nOpuoOpeTeHHe CTyJEeHTaMH TEOPETHYECKHX 3HaHUM O 3aKOHOMEPHOCTSX,
CBA3BIBAIOIIMX COCTAB M CTPYKTYpPY U ONPENENAIONIMX CBOMCTBA MaTepUalioB, MPAKTHYECKUX
HABBIKOB KOHTPOJII M NPOTHO3UPOBAHMSI CBOWCTB U IMOBEIACHHUS MaTepUAlIOB B Pa3IUYHBIX
YCIOBUSX UX 00pabOTKU M DKCIUTyaTalllK

- (opmupoBaHue HHXEHEPHBIX HAaBBIKOB Yy oOydarommuxcs npodmis «OOpaboTka
METaJJIOB U CIUIAaBOB JaBJ€HHEM (METH3HOE MPOU3BOJCTBO)», UYTO TMO3BOJIUT BBIIYCKHUKY
pemarth 3a/1a4u, COOTBETCTBYIOIINE €ro KBaTU(UKaImu

2 MecTo TUCHMIUTHHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOMH MPOrpaMMbl

JucrumuimHa MarepuanoBe/ieHHe BXOJIWT B BapHAaTUBHYI YacTh Y4YeOHOro IUTaHa
00pa3oBaTEIBHOMN MPOTPAMMBI.

Jns  w3ydeHWs  AUCHMIUIMHBI ~ HEOOXOAWUMBI  3HaHUS  (YMEHHS,  BJIAJICHUA),
c(hopMHUPOBaHHBIC B PE3YyJIbTATE U3YUCHHUS TUCIUILINH/ IPAKTHK:

duzuka

dusnueckast XUMUAIL

Xumust

3HaHus (yMEHHUs, BIAJICHUS ), TIONyUYCHHbIC TIPU W3YYEHHH JAHHOUW NUCUMUIUIMHBI OyIyT
HEOOXOIUMBI /ISl U3YUEHUS TUCIUILTHUH/TIPAKTHK:

OCHOBBI METAJUTY PrUU€CKOTO MPOU3BOICTBA

TexHOJIOTUs NPOU3BOICTBA IPOBOJIOKH

Merto1bI UCCIIETOBAaHUN MAaTEPHUAIIOB U IPOLIECCOB

TexHOJIOrus NPOU3BOACTBA METAIIOU3AEIUIA

TexHoIOTHS IPON3BOJICTBA KAIMOPOBAHHOM CTAIN

3 KomneTeHuuu ody4yarouierocsi, GopMupyemblie B pe3yJibTaTe 0CBOEHHS

AUCHMILINHBI (MOAYJISI) M IVTAHUPYeMble Pe3yJbTATbI 00y4eH sl

B pesynprate ocBO€HMS AUCHUILIMHBI (MOAYJs) «MarepuanioBeeHre» 00ydaromuiics
J0JbKEH 001a1aTh CISYIOIIMMHI KOMIICTEHITUSIMU:

CtpyKTypHBIii [Inanupyemsble pe3ynbraThl 00yUYeHHs
JJEMEHT
KOMIIETCHIIM U

OIIK-1 CnocobeHn pemaTs 3a71a4u npo(heccuoHaILHON ASITETBbHOCTH, IPUMEHSIS METOTbI
MOJICJIMPOBAHUS, MATEMATHISCKOTO aHAJIH3a, ECTCCTBEHHOHAYYHBIC U OOIICHH)KCHEPHBIC 3HAHUS

OIlK-1.1 Hcnonb3yeT ecTeCTBEHHOHAYYHBIE 3aKOHBI M IPUHIIMIIBI ITPU PEIIEHAN
NPaKTUYECKUX 3a7a4

OIIK-1.2 Pemaet crannapTHeie npodeccuoHaabHbIC 3aa49H ¢ TPUMEHEHHUEM
0OTIIEeMHKEHEPHBIX 3HAHHIA

OIIK-1.3 [IpumensieT METOAbl MOJICTUPOBAHMS M MATEMATUYECKOTO aHAIM3a JJIst
pemieHus 3a7a4 TEOPETUIECKOTO U IMIPUKIIAIHOTO XapaKTepa




4. CTpykKTypa, 00bEM H coep:kaHue TUCIUILTHHBI (MOTYJIs1)
OO0mast TpyA0eMKOCTh TUCIMILTHHBI cOCTaBiseT 9 3adeTHBIX equHMIl 324 akaj. 4acoB, B TOM

qucie:

— KOHTaKTHas pabota — 21,6 akaj. 4acos:
— ayauropHas — 18 akan. yacos;

— BHeayauTopHas — 3,6 akaJ1. 4acoB

— caMocCTosATebHas paboTa — 289,8 aka. yacos;
— MOATOTOBKA K 3k3aMeHy — 12,6 akaj. gaca

dopMa aTTecTalyu - YK3aMEeH

AynutopHast s e
KOHTaKTHas paboTa E = dopma TeKymero
=g
5] Bu KOHTPOJS
Paznen/ Tema 2 (B akaz. yacax) ER A . p Kon
> & © | caMmocrosTensHOM | ycneBaeMoOCTH U
JUCLUTITHBI T (> . | xommereHIMN
g £ paboThI TIPOMEXKYTOYHOU
mab. | MpakT. | =g aTTecTaIy
Jlek. s S s
3aH. | 3aH. | O &
1. Beenenune
11 Knacenukarus CamocrosTenbHOe
MaTepHalioB, MX OCHOBHBIC M3VICHIE VICOHOM
CBOICTBa, MPUHITUIIBI 01 12 th v . OIIK 1
BBIOOpPAa ¥ HCIIOJIB30BAHHUS, ' JMTCPatyphl, YerHpiii onpoc
9
KOHCIIEKTOB
poJb MaTepHana B R
IKCIUTyaTaIly U3ACIHA.
Hroro no paznemny 0,1 12
2. ATOMHO-KpPHCTAIUTHYECKOE
CTPOCHHE METAJLIOB
CamocCTOsTeNIbHOS
N3y4eHHE y4eOHOMH
2.1 OCHOBHBIC THITHI CBSI3CH. JUTEPaTypHl,
Kpucranmueckas peleTka. KOHCIIEKTOB . OIIK 1
0,2 7 o YcTHbIi ompoc
Tomumopduzm. JISKLIUH,
AHHU30TPOIHSL. MOJITOTOBKA K
KOHTPOJIbHOU
pabote
29 Tedexrs CamocCTosTeNIbHOS
' usydeHue yueGHol
KPHCTAJUTHIECKOTO 02 7 y;mepaz;{pm Kontposnpnas |OINK 1
CTPOCHHSI. MexaHU3MBbI ' ’ pabora
nddysun KOHCIIEKTOB
JIEKIMH
Hroro no pazneny 04 14
3. Kpucrammsanus pacriaBoB
CamocTosTeTpHOe
M3ydeHHUEe yueOHOM
3.1 CaMonpou3BoJIbHAS y;me azq .
KPHCTAIITHIAIHA. KOHCII)'IeIz]fOB’ OIIK 1
MexaHu3m pocra 0,25 7 K VYcTHbIH onpoc
KPHCTAJIOB. ITapamerpot nonroil(l)dmga <
KpHUCTaJUTH3AIIU N
KOHTPOJIBHOH
pabote




3.2 He camompoun3BoibHas

CaMocTosTeIbHOe

KpHUCTaJUTH3AIMS. n3ydeHue yaeOHoi Komrposras  |OITK 1
Momuduimposanue. 0,25 7 JIUTEPaTypBHl, aGora
JennputHas KOHCIICKTOB P
KpUCTAJUTHA3AIIMS JICKIM T
Wroro no pazneny 0,5 14
4, ®a3oBble W CTPYKTYpHBIE
MpEeBpaICHUs B
JIBYXKOMITOHEHTHBIX CHCTEMaX
4.1 OcHOBHBIE
CamocTosTensHoe
PaBHOBECHBIE  JHAarpaMMbl H3yueHMe YaeOHOM
COCTOSIHUS JBOMHBIX . OIIK 1
0,25 8 JIUTEPATYPHI, YcTHBIH ompoc
CHUCTEM; (hazoBbie COHCIIRTOR
IPEBpaIlleHus] B CIUIABaX; reKuuii
THUIBI CTPYKTYPHI CIUIABOB
4.2 OcHOBHEBIE
CamocTosTensHoe
3aKOHOMEPHOCTH  (ha30BBIX H3VaCHME VICOHO
MpEeBpAIICHUI B TBEPIOM 025 8 y;me azq o Kourpomsuas |OIIK 1
COCTOSIHHH. ! Parype!, pabota
KOHCIIEKTOB
Knaccudukanus — ($azoBbix rexuii
MIpEeBpAILCHUH.
Hroro no pazueny 0,5 16
5. Jlebopmamms u  HarpeB
JeGopMUpPOBaHHEIX MaTEpPHAIIOB
51 Vipyras " CamocrosTenbHOe
' 24 n3ydeHHE yIeOHOH
mIactTdeckas aedopmarusi. TEDAVDLL
MexaHusm nedopmarum. PaTypE,
KOHCIIEKTOB . OIIK 1
W3meHenne CIpyKTypsl u 0,5 7 [ VYcrHbIi onpoc
CBOWCTB )
MTOJITOTOBKA K
MTOJTMKPHCTAIUINIECKOTO COHTPONLHOM
MeTaJlma MpH AepopManum p§%OTe
CamocTosTeNnbHOe
n3y4eHHE yIeOHOMH
5.2 V3meHeHHE CTPYKTYPHI JUTEPaTypHl, KoHTponbHas
W CBOHCTB IIpU HAarpeBe 05 7 KOHCIIEKTOB pabota, 3aumra |OIIK 1
ne(opMUPOBAHHOTO ' JIEKIWH, nabopaTopHOi
MeTaia MOJITOTOBKA K paboThI
JabopaTopHoii
pabote
Wroro no pazneny 1 14
6. MexaHnuyeckue  CBOMCTBA
MaTepUaJIOB
CamocCTosTeNIbHOS
6.1 OcHOBHbIC TOHATHS W M3yHCHUE yicOHoit OIIK 1
' 0,1 5 JTUTEPaTypHl, YcrTHBII onpoc
OTpEACTICHHA KOHCIIEKTOB
JIeKIUI
CamocTosTensHoe
M3yueHHUe yuyeOHOM
6.2 CranaapTHbie JIUTEPATYPHI, ammra
HCIIBITAaHUSI: UCIBITAHUE Ha 0.2 5 KOHCIIEKTOB naGopaTopHOit OIIK 1
aCTSDKEHHE,  HCIBITaHHE ' JIeKIMH,
a0O0TEHI
TBEPAOCTH MIOJITOTOBKA K p
11a60paTOPHOI

pabote




CaMocTOsITeIbHOS
N3y4eHHE y4eOHOMH

JTUTEPaTypHl,
KOHCIIEKTOB
6.3 Hcnerranns npu "
JICKIMH,
JMHAMHYECKOM
CaMOCTOSTEIIFHOE
HAarpy>)kKeHMH;  HCIBITaHUS Kontponenas |OIIK 1
0,2 5 3HaKOMCTBO C
pu [UKJTAIECKOM . pabora
N HEKOTOPOMH
Harpy>XeHHH; CBOWCTBA, KaK N
HOPMAaTHBHOM
HIOKa3aTesd KauyecTBa o
JOKyMEHTAIIHEH,
MOJIrOTOBKA K
KOHTPOJIBHOM
pabote
Hroro no pazneny 0,5 15
7. CrunaBsl CUCTEMBI
JKEJe30-YIIIepoT
7.1 XapakTepucTrka
PAKTEp CamocTosTensHoe
KOMITOHEHTOB u ha3 H3VaCHME VICOHO
cucremel Fe-C. Jlarpavva 0,25 4 y;me ai,q Bl VYerHblit ompoc ONK 1
coctosHuss Fe — Fe3C ' PaTYpHL, p
KOHCIIEKTOB
(MeTacTabuIBHOE N
TeKIMi
paBHOBECHE).
CamocrosiTenbHOe
M3ydeHHUE yueOHOM
JUTEPaTypHI,
KOHCIIEKTOB
7.2 Kpucrammzauus u . 3ammTa
JICKIIAI . |OIIK 1
(hopMHpOBaHUE CTPYKTYPHI 0,25 5 1abopaTopHOit
. MTOJITOTOBKA K
cTajel 1 OeJbIX IyTyHOB N paboTEI
nabopaTopHOit
pabote, K
KOHTPOJIHOR
pabote
7.3 Jluarpamma COCTOSIHHS
Fe - CI'P.(crabunbHoe
paBHOBeECHE).
CaMocTOsTeNTbHOE
Kpucranm3zanus u o
N3y4eHHE y4eOHOMH
(hopMHpOBaHUE CTPYKTYPHI KontponsHass |OIIK 1
0,5 54 JUTEPaTypHl,
CephIX YYr'yHOB. BnusiHue pabora
KOHCIIEKTOB
(bopMBI rpaduTHBIX N
N JIEKIIH
BKIIIOUCHUHA U CTPYKTYPHI
METaJTINYECKOH OCHOBHI Ha
CBOJMCTBA CEpOro YyryHa.
Wroro no pazneny 1 14,4
Uroro 99,4 3a4eT
8. Knaccudukarws, MapKupoBKa
" MIPUMEHEHUE
JKEJIe30yTTIEPOANCTHIX CIIJIABOB
CaMoCTOsTeNbHOE
8.1 CBsi3b MEeXay o
o . n3ydeHue ydeOHoi
CTPYKTYpOH M CBOicTBamMu
JUTEPaTypHl,
CephBIX YYT'YHOB. Kontponbnast |OIIK 1
0,25 15 KOHCIIEKTOB
Knaccudukanus, N pabora
JIEKIMH{,TTOATOTOB
MapKUpOBKa M MPUMEHEHHE o
Ka K KOHTPOJIEHOH
CepBIX YYT'YHOB

pabote




8.2 BnusHue yriepoma u

CaMOCTOATeIIbHOS
N3y4eHHE y4eOHOMH

o . JTUTEPaTypHl,
mpuMeceii Ha  CBOICTBa 3anmTa
o KOHCITEKTOB . |OIIK 1
craneii.  Knaccudukanms, 025] 0,5 15 [ nabopaTopHOM
MapKHpOBKa U MPUMEHEHUE ’ paboThI
N MOJITOTOBKA K
YIJICPOJMCTHIX CTANCH. -
JabopaTopHoOit
pabote
Hrtoro 1o pazaeny 0,5 0,5 30
9. ®@a3zoBblc IpeBpallicHUS B
JKEJIC30YTIICPOAUCTHIX CIIJIaBax
CamocTosTensHoe
H3ydeHHUe ydeOHOM
JIUTEPATYPBL
PATYPHL, 3anmra
9.1 TlpeBparueHusi B cTajau KOHCITIEKTOB . |OIIK 1
0,5 1 15 N nabopaTopHOi
[IPU HATPEBE U OXJIAKICHHU JICKLIHA, paboTh!
MOJrOTOBKA K
11a60paTOPHOI
pabote
CamocrosTenbHoe
n3ydeHue ydeOHoi
9.2 TIpeBpatneHus s ¥
JIUTEPATYPHI,
MapTEHCUTA M OCTATOYHOTO
KOHCITEKTOB Kontponmpnas  [OIIK 1
ayCTCHWTAa TIpH  HAarpeBe 0,25 15 N
N JIEKIMI, pabota
(mpu oTITycKe) 3aKaTeHHOH
MTOJIrOTOBKA K
cranu .
KOHTPOJIBHOMH
pabote
HWroro no paznemny 0,75 1 30
10. OcHOBBI ~ TepMUYECKOU
00paboTKH
CamocTosTeNnbHOe
n3ydeHHE yIeOHOMH
JUTEPaTyphL
10.1 TTousATHS 00 OCHOBHBIX Parypel,
. KOHCIIEKTOB Kontponsnas |OIIK 1
BHUJIAX TePMHYECKON 0,25 15 .
JIEKLUH, pabora
00paboTku
MOJITOTOBKA K
KOHTPOJIbHOU
pabote
CaMocCTOsTeNIbHOE
n3ydeHue ydeOHoi
JTUTEPaTyPhL
10.2 Knaccudukanms, mesib paTypel, 3ammra
KOHCIIEKTOB . |OIK 1
u MPUMEHEHHE BHJIOB 0,5 0,5 15 J— nabopaTopHOit
TEPMUYECKOH 00paboTKH ’ paboTsl
MOJIrOTOBKA K
11a60paTOpHOI
pabote
HWroro no pazueny 0,751 0,5 30
11. Crpyktypa u  CcBOiicTBa
JIETUPOBAHHBIX CTaJel
CamocTosTensHoe
11.1 BiusiHME NETHPYIONMX o
. n3ydeHue ydeOHoi
3JIEMEHTOB Ha  (Da3oBbIid
. JIUTEPATYPHI,
coCTaB M CBOMCTBAa;, Ha 3ammTa
KOHCIIEKTOB . |OIIK 1
NpEeBpallleHuss B  CTajH; 0,25 1 14 J— nabopaTopHOi
Kyaccuukanus u ’ paboTHI
MOJrOTOBKA K
MapKHPOBKA JIETHPOBAHHBIX N
n1abopaTopHOI

cranen

pabote




CaMocTosTeIbHOe

11.2 OcHOBHBIE  TpPYIHIIEI o
. N3y4eHHE y4eOHOMH
JIETHPOBAHHBIX cTanei:
KOHC VOHHBIC  CTajH JMTEPATYPBL,
TPYKIL ’ KOHCIIEKTOB Kontponsnas |OIIK 1
HHCTPYMEHTAJIbHBIE CTalH, 0,25 14 N
JISKLIUH, pabora
cTaan c 0CcOOBIMU
MOJITOTOBKA K
XUMUYCCKUMH u N
. KOHTPOJIBHOMH
(hU3NUECKIMU CBOWCTBAMH
pabote
Hrtoro 1o pazaeny 0,5 1 28
12. CrunaBbl [[BETHBIX METAILJIOB
CamocTosTensHoe
H3ydeHHUe ydeOHOM
JUTEPaTyphL
12.1 Mexp U ee CILIABBL, UX parypsl, 3anmra
. KOHCIIEKTOB . |OIIK 1
CTPYKTYpa, CBOWCTBA, 025 0,5 10 [ nabopaTopHOit
MapKUpOBKa U NPHUMEHEHHE ’ paboTHI
IIOJITOTOBKA K
11a60paTOPHOI
pabote
CamocrosTenbHOe
M3ydeHHUE yueOHOM
12.2 AnooMuHHE U ero JIUTEPATYPHI, ammta
CIUIaBBl; HX CTPYKTYypa KOHCIIEKTOB . |OIIK 1
aBbl, PYKTYPa, 025| 05 10 » 1aBOpaTOPHOIt
CBOICTBa, MAapKUpOBKa U JIeKIMH, AGOThL
MIpUMEHEHHE MTOJITOTOBKA K p
nabopaTopHOit
pabore
CamocTosTensHOe
n3ydeHue ydeOHoi
12.3 TuTtaH U €ro CIJaBEL v e
. JUTEPaTypPHI,
CBOICTBA, MpUMEHEHUE,
KOHCIIEKTOB Kontponshas |OIIK 1
MapKHPOBKA. 0,25 10 .
JICKIIUH, pabora
AHTHQPUKIMOHHBIE
MTOJITOTOBKA K
CILJIaBbI; 6a00UTHI N
KOHTPOJIBHOMN
pabote
Hrtoro o pazneny 0,75 1 30
13. IMopomukoBbie,
KOMIIO3UIIMOHHBIE,  aMOp(HbIC
MaTepHabl
13.1 INopomxoBsie CamocTosTeNIbHOE
(MeTamoKkepaMu4ecKue) n3ydeHue yueOHo OIIK 1
MaTepHabl: OCHOBBI 0,25 15 JINTEPaTyphl, VYerHblit onpoc
TEXHOJIOTHH MOJTYYCHHUS, KOHCIIEKTOB
CBOMCTBA M BHbI JICKLIAI
13.2 Kommnosuimonssie
MaTepHallbL: oOrmast CamocrosiTenbpHOe
XapaKTepUCTUKa, n3ydeHue ydeOHoi
Kkiaccudukanys, BBIOOD JIUTEPATYPHI,
MaTepualoB MaTpulbl H 1 KOHCIIEKTOB . OIIK 1
p pHL 0,25 15 . YcTHbIl onpoc
HAIOJHUTEIS, BUJIBI JIeKIUH,
KOMIIO3UIIMOHHBIX IIOJITOTOBKA K
MaTepHaloB, UX CBOWCTBA H MIPAKTHYECKUM
[IpUMEHEHHE. 3aHATHIM
Amop(HbBIE METaILTBI.
Hroro no pazneny 0,5 1 30

14. Hemerammueckue

MaTepuaJIbl




14.1 TInacTuyeckue MaccChl:

CaMocTOsITeIbHOS
N3y4eHHE y4eOHOMH

JTUTEPaTypHl,
COCTaB M KJIacCCH(HKAINS;
. 1 KOHCITEKTOB N OIIK 1
BakHe e BUJIBI 0,25 12,4 N YcTHbIi ompoc
JIEKIMHA,
IJIACTMACC u ux
IOATOTOBKA K
[IpUMEHEHHE
MPAKTHYECKUM
3aHATUAM
HWroro no pazneny 0,25 1 12,4
Uroro 4 6 190,4 JK3aMeH
Uroro no nucrmmmue 8 10 289,8 3ayeT, K3aMeH




5 O0pa3oBaTtesibHbIE TEXHOJIOTUH

Jlexumu pOXOAT B TPATUIIMOHHON (hopMe, Ha TAKUX JICKIUAX TaeTCs MEPBOE IETOCTHOE
npeJICTaBICHUE 00 y4eOHOM IpeIMere, U c NPUMEHEHUEM
MHPOPMALIMOHHO-KOMMYHHMKAIIMOHHBIX ~ 00pa30BaTENbHBIX TEXHOJOTMH C  MPUMEHEHHEM
WITIOCTPATUBHBIX, TpapMueCKUX U BUAEOMATEPHATIOB

JIeKIIMOHHBINA MaTepHall 3aKpeIuIsieTcs B X0/1e Ja00paTopHBIX PabOT ¢ UCTOIb30BAHHEM
TPAAUIIMOHHOTO METOIa O6y‘-I€HI/I$[, Ha KOTOPBIX BBIINOJTHACTCA JKCIICPHUMCHTAJIbHAA pa60Ta (¢
AHAJIOTOBBIMH MOJACIIAMHU  PCAJIbHBIX O6T)CKTOB, IMO3BOJMAOIIAA YCBOWTH MaTCpual IIyTEM
BEBISIBJICHUS CBSI3EH MCKAY KOHKPETHBIM 3HAHUEM U €T0 IPUMCHCHUCM.

CamocrosiTenbHasi paboTa CTYACHTOB CTHMYJHPYET CTYIEHTOB K CaMOCTOSTEIILHOM
NpopaboTKe TEM B MPOIECCE BBHIIOIHEHUS JJAOOPAaTOPHBIX PabOT, MOJTOTOBKM K KOHTPOJBHBIM
paboTaM 1 UX BBITIOJHEHHS, TOTOTOBKE K HTOTOBOM aTTECTAIINN

6 YueOHo-MeTOoAHUYECKOE 00ecTieYeHIe CaMOCTOSITeJIbHOI PadoThI 00y4YaroUIUXCs
[IpencraBneHo B npuiioxeHuu 1.

7 OueHoOYHbBIE CPeACTBA 1JIsl NPOBe/IeHUs MPOMEKYTOYHOMH aTTeCTAUH
[IpencraBiieHb! B IPUIIOKEHUH 2.
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METONYECKUE YKA3AHUSA JIS1 OBYUHAIOIIUXCA

10 OPTAHU3ALIMU CAMOC TOS TEJIbHOM PABOTHI IO JJUCLIUITJIMHE

«MarepuanoBeeHue.»

[MPO®UNJIb OBPABOTKA METAJUJIOB U CIUVIABOB JJABJIEHUEM (METU3HOE
[MPON3BOJACTBO)

CamocrosTenbHas paboTa crnocoOCTBYeT (OPMHUPOBAHUIO Yy OOYy4YalOIIMXCS HAaBBIKOB
paboThl ¢ JAUTEpaTypoOil, pa3BUTHIO YMCTBEHHOIO TpyJla M TMOWUCKaM B MPUOOPETEHUH HOBBIX
3HaHuid. CamocrosiTenpHas paboTa BKIIOYAET T€ pasliedbl Kypca, KOTOpble HE MOJIYYMIIH
JIOCTATOYHOT'O OCBEILIEHUS Ha JIEKUMAX MO MPUYMHE OTPAHUYEHHOCTH JIEKIIMOHHOIO BPEMEHU U
Oonpiioro oOwemMa wm3yuaeMoro Marepuana. Otcioga chemyer, 4To 0e3 cepbe3HOu
CUCTEMAaTUYECKOM  CaMOCTOSITENIbHOW  paboThl  MOJNYy4YHUTh TpeOyemylo [MOATOTOBKY K
INPOMEXYTOYHOM aTTECTALlMU HEBO3MOXKHO. OCBOEHHUE NIPOrpaMMBbI Kypca IpeIIoJaraeT, 4To Ha
CaMOCTOSTENIBHOE U3Yy4YEHHWE IUCLMIUIMHBI CTYJIEHT JNOJDKEH IpPENyCMaTpuBaTb B CPENHEM IO
YEeTBIPE Yaca B HEJEIIIO Ha IIPOTAKEHUH BCETO CEMECTPA.

JUist JTyd1iiero yCBOEHUs U3JI0KEHHOTO MaTepHaia, Heo0X0MMO IOBTOPEHHE MaTepHaa,
IIPOMICHHOTO PaHee.

Taxxe HE0OXOIUMO TOTOBUTCS K BBIOOPOYHOMY OIPOCY, pe3yJIbTaThl KOTOPOTO BIHMSIOT
Ha OKOHYATEJbHYIO OLIEHKY 10 JUCLIUILIMHE.

Jiss  oOydaromuxcs 3a04YHON (OPMBI OCHOBHBIM CIOCOOOM KOHTpPOJISE YCBOCHUS
MaTepuaia AUCUUIUIMHBI SBJISIETCS BBINOJHEHHE KOHTPOJBHOM paboThl O BCEM TeMaw,
NpeayCMOTpeHHbIM paboueit mporpammoil. KouTponbHas pabora mnpeacraBiser coOoif
CaMOCTOSTENIFHYI0O ~ NHCBMEHHYIO  paboTy, TO3BOJMIONIYI0  ONPEAEIUTh  CIIOCOOHOCTh
00yJaronmxcsi, peuiats HayYHble U IPAKTUYECKUE 3aa4d JUCIUTLTHHEL.

Llenb ee mpoBeneHns — pelICEHHE KOHKPETHOM TEOPETUUECKON MM IPAKTUYECKOM 3a1a4u
JUIS BBISICHEHUSI CTETIEHH YCBOEHHSI M3y4aeMoro MaTepuara, a TakKe B OCYIIECTBICHUN KOHTPOJIS
CO CTOPOHBI TIpenojaBaTelsl 3a CaMOCTOATENIBHOM paboToil cryzentoB. OHa crmocoOCTByeT
BbIpaOaThIBAHUIO  HABBIKOB ~ paboOThl ¢  HAyyHoM ©  yuyeOHOM  JUTEpaTypow,
HOPMATHBHO-TIPAaBOBBIMH aKTaMH, IO3BOJISIET 3aKPENUTh TEXHUYECKYI0 TEPMHUHOJIOTHIO, YUHT
JIOTHYECKU U3J1araTh CBOU MBICIIU U J1eJ1aTh COOCTBEHHBIE BBIBOIBI.

OCHOBHBIMU 3a/1a4aMU KOHTPOJIbHON paObOTHI ABJISIOTCS

- IpOBEpKa CTENEHNU YCBOEHUs 00yUaroImuMuUcs y4eOHOro MaTepuarna;

- 3aKpeIUIeHHe U YIIyOJIeHHe TeOPETUYECKUX 3HAHMM, MOJyUYEHHBIX UMM Ha JIEKIUSX,
MPAKTUUECKUX 3aHIATHIX U B IPOIIECCE CaMOCTOSITENIbHOU paboThI;

- BBIpa0OTKa HEOOXOAUMBIX HaBBIKOB M YMEHHI 2() PEKTUBHO MPUMEHSITH TEOPETUIECKUC
3HAHMS B PEIICHUH IPAKTUYECKUX 3a7a4.

BrimonHeHre KOHTPOIbHON paOOThl BKIIOYAET HECKOJBKO 3TANoOB: MOJATOTOBUTEIbHBIMH,
HalnMcaHue TekcTa paboThl, €€ odopmieHue. BbINOTHEHHE ATHX MOCIEIOBATEIBHBIX ATAIOB
MO3BOJIUT OOydYaloIIeMycsi OCYIIECTBUTh TJIaBHYIO 3a/adyy — CaMOCTOSITEIbHO IOJTIOTOBUTH
KOHTPOJIbHYIO pabOTy Ha BBICOKOM YpPOBHE U, NPU HEOOXOAMMOCTH, 3alUTUTH ee. Hamboree
TPYIOEMKHUI U3 HUX — OJATOTOBUTENBHBIN 3Tar. OH Npeanoiaraer: cocrapienue oudnuorpaduu,
MOMCK ¥ cOOp MaTepHuaIoB, COCTABICHUE TINIaHa.

Bapuant KoHTpOJIbHOW paboTHl BBIOMPAETCS CTYJEHTOM CIOCOOOM, OIpPEaeIIeMbIM
kagenpoil, Ha KOTOPOi BBITIOJHsIETCS paboTa.

[IpucTtynas K BBINOJIHEHUIO pabOThl, HEOOXOIUMO, IPEXK/IE BCEr0, BHUMATEIBHO



O3HAKOMUTBCSI C 33JaHUSMM CBOErO BapuUaHTa KOHTPOJbHOM paboThl, mOA00paTh
COOTBETCTBYIOLIYIO JuTeparypy. [Ipu 3ToM Hajo UCNoNb30BaTh NPOrpaMMy, PEKOMEHIyEMbIe
y4eOHUKH, CIEUAJIbHY IO JIUTEPATYPY.

Crnenyer yudecTb, YTO CIHCOK JIUTEPATyphbl, PEKOMEHIOBAHHbIN MpEnoiaBaTeaeM, He
SBJIETCS MCUEPIBIBAIOIINM U 110 BO3MOKHOCTH JI0JKEH OBITh IONOJHEH CTaThIMU U3 KYPHAJIOB,
I'OCTawmu.

KonrpouspHast paboTa BBINOIHAETCS IO KOHKPETHO OINPEAIEICHHOMY BapUaHTy, KOTOPHIH
COJIEP KHT JIBa pa3jena.

IlepBbIii pasngen - Teopernueckuid. Bkiroyaer IuiaH, BBEIEHHE, OCHOBHYIO 4YacCTh,
3aKJIF0YEHUE, CITIUCOK UCIIOJIb30BAaHHOM JIUTEPATYPhI U MPUIIOKEHHUS, €CIIM TAKOBBIE UIMEIOTCS.

Bropoit pasznen - npakruueckuid. IlpemycmaTpuBaeT NmpoBEPKY MOJTYUYEHHBIX 3HAHUMA
MIOCPEACTBOM PELICHUS IPEIJIOKEHHBIX 3a/1a4.

[Tpu mpoBepke KOHTPOJBHON pabOTHI MpenojiaBareib B PELEH3UU OTMEYAeT OLIUOKH,
JIONYILIEHHBIE CTYAEHTOM, aHAIM3UPYET HX.

PaGoTa, nmpu3HaHHasi BBIMIOJIHEHHOW, BO3BpAIIAeTCAd CTYJIEHTY C OLEHKOM «3auyTEHO».
CtyneHt, HECMOTpS Ha TMOJOXHUTEIbHYIO OICHKY €ro paloTbhl, JOJDKEH O3HAKOMUTHCS C
3aMeuYaHusIMU M PEKOMEHJIAlMSMU, KOTOpbIe CHeNaHbl mpenojaBareieM. HeobOxoaumo
MOJIFOTOBUTH YCTHBIM OTBET MO 3aMEUYaHHUSIM Ha KOHTPOJBbHYIO pabOTy, TaK Kak Mperno/iaBareib B
XO0JIe PK3aMeHa 00s13aTeIbHO 00pATUT BHUMAaHKE CTYJIEHTa Ha HEJIOCTaTKU B paboTe U MPOBEPUT
3HAHUSA CTYJCHTA [10 3aMEYaHUsIM, BBICKa3aHHBIM B PELICH3HH.

B ciyuae, ecnu paboTa He 3ayTeHa, CTYAEHT JIOJDKEH B 3aBHCUMOCTH OT 3aMEYaHUi
perieH3eHTa nepepaboTarh, €€ EeTUKOM MM 3aBEPIIUTh JAOPabOTKy OTIENBHBIX BONPOCOB. B
OTJIENBHBIX CIIydasX M0 PEKOMEHJAlMH TpernojaBareis CTyJEHT MOXeT HamucaTbh paboTy Ha
IPYTYIO TEMY.

3ammra KOHTpOJIbHONH pa®oThl. Hapsny ¢ HammcaHueM KOHTPOJIBHOW paboThl U ee
PELEeH3UPOBAHUEM TPEIOIaBaTeNIb MOXKET MPOBECTH COOECEJOBAHUE CO CTYACHTOM-3a04HUKOM
M0 TeMe KOHTPOJBbHOM paboThl. Pe3ynbTaTel TakKOro codeceJoBaHus yUUTHIBAIOTCS HAa SK3aMEHE.
3amuTa KOHTPOJIbHOM pabOoThl IPOBOAUTCS B CPOKH, KOTOPBIE YCTaHABIMBAET IIPENIOJaBaTENb.

OcHOBHasE 4YacTb BpPEMEHH, BBIJCIECHHAs Ha BBINOJIHEHWE JIAOOPATOPHOW padoTHI,
3aTpayuBacTCsl Ha CaMOCTOSTENBHYI0 THOArOTOBKYy. CTYyIEHT [OJDKEH IOHMMaTh, YTO
METOJIMYECKOE OMNHUCAHHUE — O3TO TOJbKO OCHOBA JJISl BBINIOJHEHHUS pPaOOThI, UYTO HABBIKU
SKCIIEPUMEHTUPOBAHUS 3aBUCAT HE OT KaUeCTBA ONMCAHUs, @ OT OTHOLIEHMS CTYJIeHTa K paboTe u
9T0 (hOpMaIIbHO, OE3yMHO MPO/IEIaHHbIE H3MEPEHHUS — ITO IOTPauYeHHOE BIYCTYIO Bpemsi. Eciu
oOyyJaromuiicss MpucTymnaer Kk pabore 0e3 4Y€TKOro MPENCTaBIICHUS O TEOPHH H3Yy4aeMOro
BOIIPOCA, OH HE MOXKET «y3HaTh B JIMILI0» (PU3NUECKOE SBJICHUE, HE CYMEET OTJEINUTh N3ydaeMbli
3¢ deKT oT cirydallHbIX MOMEX, a TAK)Ke OKaXETCsl HE B COCTOSIHUU CYJIUTh 00 HCIPABHOCTU U
HEUCTIPAaBHOCTH YCTAHOBKU. DTOMY JTally BBINOJHEHHS PabOThl NPEIIIECTBYET «IOMyCK K
pabote». DTOT 3Tan HEOOXOAUM U MO TOM MPHUYMHE, YTO B JJAOOPATOPHOM MPAKTHUKYME 4acToO
M3y4aeTcsl TeMbI, €llleé He MPOYUTAHHBIE Ha JIEKIMAX M JaKe HE BKJIIOUEHHBbIE B JICKIIMOHHBIN
Kypc. s obneryenusi moAroTOBKU K cllade TEOPETUYECKOTO MaTepuaia MoJe3HO OTBETUTh Ha
KOHTPOJIbHBIE BOIIPOCHI, CHOPMYIUPOBAHHBIE B METOIUYECKOM OIMMCAHUU.

Brmonnenue nabopatopHeIx paboT ocyuiecTBisieTcsl rpynnaMu. Kaxxaomy cTyneHTy B
rpyIme BbIJAeTCs HHAMBHUAyalbHOE 3anaHue. B KoHILe mpoBeaeHHs padoThl pe3ysbTaThl
00001atoTcs B BUIE Ta0IuI, rpaduKOB, 3apUCOBBIBAIOTCS U3YUEHHBIE MUKPOCTPYKTYPHI.

s noBbliienus: 3Q(PEeKTUBHOCTH CaMOCTOSITENbHOM pabOoThl HEOOXOJMMO TPaMOTHO
pacruianupoBath Bpems. [losToMy HEOOX0AMMO TOYHO OMpenenuTe cBOo 1enb. Eciu ¢ camoro
Hayajla Bbl ONPENEIUTE «IYHKT HAa3HAYE€HUSA», €CTECTBEHHO Bbl JOCTHUTHUTE €ro HaMHOTO
owIcTpEe.

CocpenoTouybTech Ha IIaBHOM: BO3BMUTE JIMCTOK OyMard U 3aluIlnuTe Ha HEM B MOPSIKE
BaXHOCTU CaMbleé CPOYHBIE Jl€Ja M HE NPUCTYyNANTEe K CIEAYIOIIEMY, NOKa HE 3aKOHYMUTE
HpeIbIAyILIEE.



[IpunymbiBaiite cebe MOTHBAIMHM, HEOOXOJAMMO TMPEBPATUTh CBOM 3aHITHUS U3 «HAI0» B
«X04yercs». YCTAaHOBUTE TBEpPIblE€ CPOKM, MPUYEM CPOKHM JOJDKHBI OBITH peanbHbIMU. He
OTKJIaJIbIBANTE 3aIUIAHUPOBAHHOE J€J0 CO JAHSA Ha JeHb. llpucrymaiite k Jemy cpasy ke.
Hcnone3yiiTe BpeMmsi MOJTHOCTHIO. Bcerma ectb BO3MOMXKHOCTh HAMHOTO YBEIMYUTH CBOE
MIPOM3BOAUTEIEHOE BPEMSI, TTOJTHEE €T0 UCTIOIB3Y .

AHanmu3 yaeOHOU JTUuTepaTyphl MO3BOJIUI BBISIBUTH, YTO HAa YPOBHE BBICIIETO OOpa30BaHUS
ycCIenHoe o0ydeHHe HEBO3MOXKHO 0€3 HaJW4Hs ONPENeICHHOTO YPOBHS WHTEIUICKTYaIbHOTO
pasButus. Uem mydriie pa3BUTHI Y YEJIOBEKa MIO3HABATEIbHBIC TIPOIIECCHI, TEM 00Jiee CTIOCOOHBIM B
O6y‘-IeHI/H/I OH ABJIACTCA, TO €CTh OT YPOBHS Pa3BUTUA IIO3HABATCIIbHBIX MPOLICCCOB 06yan0H_[I/IXC$I,
3aBUCHUT JIETKOCTh 1 (P HEKTHBHOCTH X OOyUCHHUS.

[Tpu mOAroTOBKE K 3a4€Ty U 9K3aMEHY yHOPSI0YbTe CBOM KOHCIIEKTHI, 3alIUCH, 3aJaHHUs.
[IpukuHbTE BpeMs, HEOOXOAWMOE BaM Il MOBTOPEHHS KaKaoi dactu (0Ji0ka) mMarepuala,
BBIHOCHMOTO Ha 3K3aMeH. COocTaBbTE paclUCAaHUE C YUYETOM CKOPOCTH MOBTOPEHHUSI MaTepuaa,
JUIS Yero: pas/ieJIuTe BONPOCHl Ha 3HAKOMBIE (IO JIEKIIMOHHOMY KypCY, JJAOOPaTOPHBIM 3aHATHUSAM,
KOHCIIEKTUPOBAHUIO), KOTOPbIE MOTPEOYIOT JMIIL MMOBTOPEHUS U HOBBIE, KOTOPBIE MPHUIETCS
OCBaMBaTh CaMOCTOSATEIbHO. HauHKTE C TeM XOPOIIIO BaM U3BECTHBIX M 3aKPEMHUTE UX C IOMOIIBIO
KOHCTIEKTa U ydeOHHUKa; 3aTeM IOIOJHUTE CBOW TEOpPETHUYECKUM Oara)k HOBBIMU 3HAHHUAMH,
00s13aTeIbHO BOCIOJIb30BABIIUCH PEKOMEHI0BAHHOM JINTEPATy PO

[IpaBunbHO  WCMONB3YHTE KOHCYNBTAIllMM, KOTOPBIE MPOBOAMUT  MPEMOaBaTElNb.
[IpuxoguTe Ha HHUX C 3apaHee MPOPAOOTAaHHBIMU CAMOCTOSITENIHHO BOIpocaMu. Bbl Moxere
MOJYYUTh Pa3bsiCHEHHE MO MOBOAY CIOKHBIX, HE 10 KOHIIA MOHSITHIX T€M, HO HE PACCUUTHIBANTE
BO BpeMsi KOHCYJIbTAIIMU Ha UCUEPIIHLIBAIOITY 0 HH(POPMAIIUH TI0 COAEPKaHUIO BCETO Kypca.

r) [IporpammHoe oGecnieuenne u UHTepHeT-pecypcebl:
1. https://i-exam.ru/ HWHTepHET-TECTHPOBAHKE
https://openedu.ru/course/misis/MATSC1  OTtkpbiTOoe 0Opa3oBaHue

IIporpammMuoe ofecneyeHne

Haumenosauue [10 Ne norosopa CpoK nelcTBUS JTUIIEH3U T
MS Windows 7

Professional(mna  |[1-1227-18 o1 08.10.2018 11.10.2021
KnaCCOB_)

MS Oﬁ.lce 2007 Ne 135 01 17.09.2007 OeccpovHO
Professional

IIpodeccunonanbubie 0a3bl JaHHBIX 1 HH(POPMALMOHHbIE CTIPABOYHbIE CHCTEMbI
HasBanue kypca CchlIKa
DekTpoHHas 0a3a NepUOIUIECKUX U3aHUI URL.: https://dlib.eastview.com/
East View Information Services, OOO «1IBUC».

Bxon no IP- anpecam By3a, ¢ BHEIIIHEH CETH I10

HanmumonanbHasa
uHpopMalmonHo-aHaauTudeckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Pocculickuil  MHACKC HAYYHOI'O ILIMTHPOBAHHUSI
ITouckoBas cucrema Akagemusi Google (Google
Scholar)

Nudopmammonnas cucrema - EnuHOoe OKHO
JIOCTyTa K MHPOPMAIIMOHHBIM pecypcam

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/



https://i-exam.ru/
https://openedu.ru/course/misis/MATSC1

denepasibHOE  TOCYJapCTBEHHOE  OIOIKETHOE
yuYpexaeHue «®DenepanbHbIN UHCTUTYT
IPOMBIIIIEHHON COOCTBEHHOCTH

URL: http://www1.fips.ru/

DIeKTpoHHBIE pecypcebl ondmoreku MI'TY um.
I'.1. HocoBa

http://magtu.ru:8085/marcweb2/Default.asp




9 MarepuajibHO-TEXHHYECKOE 00ecnieueHre TUCIIUILTHHBI (MOTYJIs)

MatepuanbHO-TEXHUYECKOE 00€ecIIedeHNe TUCIUIIIMHBI BKIIIOYAET:

VYueOHast aynutopust AJis MPOBEACHHUS 3aHATHI JeKIMOHHOTO THNa OcHamenue: Habopel
CIaiiIoB K JieKusM B hopmare Power Point, MyibsTUMeHiiHBIC CPEICTBA XPAHEHHUS, TIepeIadH 1
npecTaBiIeHns yueOHoM HHQopMaIHH.

VYyebnasg ayautopust Uil [poBeleHHs — J1a0opaToOpHBIX paboT: jabopaTtopus
Mertaorpaguu OcHamenue: WumocTpallMOHHBINM MaTepuai B BHUJAE IJIAHIIETOB, YepTexXen
Muxpockonsl MUM-7; O6opyaoBaHue Ajisl IPUTOTOBJIEHUS MeTaiorpaguueckux numdos

VYyebnas aynuropus AJis IpOBeAeHUs Ja00paTOpHBIX padboT: 1abopaTopusi TEPMUUECKOM
00paboTku OcHamenue: MmmocTpaimoHHBIN MaTeprain B BUE IUIAHIIECTOB, dyepTexei; [leun
TEpMHUUECKHE

VYyebnasg ayauTopusi Uis NPOBEICHHS 3aHATHI JIGKIMOHHOTO W CEMUHApPCKOrO THIIA,
TPYIIOBBIX M HMHIUBUAYAJIbHBIX KOHCYJbTALMU, TEKYIIEro KOHTPOJS U MPOMEXKYTOUHOM
aTTecTaluu, AJs MPOBEACHUS JIAOOPATOPHBIX paldoOT: 1a00paTOpusi MEXaHUYECKUX HCIIBITAaHUM
Ochamenue: MimmocTpallmoOHHbI M MaTepUall B BUZE IUIAHIIETOB, YePTEKEN

- MasTHUKOBBIN KOTIEp

- Teepnomep HR — 150A

[Tomenienne A1 caMOCTOATENBHONW PabOThl 00YUaOIIMXCSA: KOMIBIOTEPHBIN Kilacc;
YUTaIbHBIN 3251 6ubIHoTekn OcHamenue: [lepconansubie kKommbioTephl ¢ makerom MS Office,
BBIX0JIOM B MIHTEpHET U ¢ 1OCTYNIOM B 3JIEKTPOHHYIO MH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPELy
yHHMBEpCHUTETA

[Momemenne Uit  XpaHeHUsT W NPOQUIAKTHUECKOTO OOCTyXHBaHUS y4eOHOTO
obOopynoBanusi ocHamieHue: Cron pabouuit 1t oOciaykuBaHUS 000PYHAOBaHUS, IIKadbl s
xpanenus 3 u [1 u noxkymentauuy; 3 u I1 1y pemonTa u o0cimyXuBaHUs 000PYJ0BaHUS

NP WIOXKEHHUE1

CamocrosiTenbHasi paboTa CTYJEHTOB — OTO IUIaHUpyeMmas paboTa CTYACHTOB,
BBITIOJIHSIEMAs 110 3aJlaHUI0 U NPU METOJMYECKOM PYKOBOJICTBE IpEIojaBaressi, HO 0e3 ero
HETOCPEICTBEHHOTO YYacTHsI.

AyautopHasi caMOCTOATENbHas paboTa CTYJEHTOB Ha JIaOOpAaTOPHBIX 3aHATHUSAX
OCYILECTBIIIETCS IMOJ KOHTPOJIEM MpENojaBaressi B BUJIE BBINOJIHEHUS Ja0OpaTOpHBIX padoT,
ayJIUTOPHBIX KOHTPOJbHBIX Pa0bOT U pyOExKHOTO KOHTPOJIA.

[To nucuurnmue «MarepuanoBeieHre» MpelyCMOTpeHa BHEAy AUTOPHAsI CAMOCTOSI TENIbHAS
pabora oOydarouuxcs, KOTopas OCYIIECTBJSIETCSI B BHJE€ UYTEHHsI ¢ MPopabOTKON MaTepuaia
JeKIMHI U yueOHO-METOANYECKON JIUTepaTyphl AJsl MOATOTOBKHU K 3aIIUTe JabopaTopHBIX paldoT,
ay IUTOPHBIM KOHTPOJIbHBIM paboTaM U pyOeKHOMY KOHTPOJIIO.

Ilepeuenv nadopamopuwvix 3anamuil

1. Oco0eHHOCTH KPUCTANIM3ALMH METAJJIOB M CIUIABOB U (POPMUPOBAHHE CTPYKTYpPHI JUTOTO
MeTaiuia. M3y4ueHre MakpOoCTPYKTYphI JIMTOTO MeTajljia U ICHAPUTHON KpUCTaJUIU3allNU

2. Vzyuenue auarpamMmbl CIu1aBoB cucteMbl Pb-Sb 1 ynpaskaeHust 1o pa3oBbIM U CTPYKTYPHBIM
JuarpamMmam JIByXKOMIOHEHTHBIX CUCTEM

3. BnusiHue xonoaHO# muacTuyeckoi aegopMaiu U MOCIEAYIOIEro HarpeBa Ha CTPYKTYpY H

CBOCTBa MeTaIa.

HcnpiTanue Ha pacTsbkeHHE M aHAIIM3 Auarpamum aedopmaruu

TexHoNOrnuecKre UCIbITaHus

Onpenenenue TBEPROCTH

VY napHbie UCTIBITaHUS

dopmMupoBaHUE CTPYKTYPHI CIIaBOB cucteMbl Fe — C

o No g~



9. M3yueHue MUKPOCTPYKTYPHI CTAJICH B PABHOBECHOM COCTOSIHUT
10. Mapku, cBOMCTBa, MPUMEHEHHE YIIIEPOAUCTHIX CTAICH

11. M3yudeHue MUKpOCTPYKTYpbl UyI'YHOB B PAaBHOBECHOM COCTOSIHUU
12. Mapku, cBOMCTBa, MPUMEHEHUE YyTYHOB

13. W3yveHue HEpaBHOBECHBIX CTPYKTYp CTaJIH.

14. ®opmupoBaHUE HEPABHOBECHBIX CTPYKTYP CTAIIU

15. M3ydeHue MUKpOCTPYKTYpPHI JIETHPOBAHHBIX CTaJIeH

16. M3y4eHne MUKpPOCTPYKTYPbI IBETHBIX CIUIABOB

17. Mapxku, npuMeHeHHe U CBOICTBA IIBETHBIX CILIAaBOB

18. KoMmo3uunoHHbIe 1 NOPOIIKOBbIE MaTepHalibl, CBONCTBA, IPUMEHEHUE
19. TlonmumepHbIe MaTepHalbl, CBOMCTBA, TPUMEHEHUE

Ilpumepnuie ayoumopnuie konmponawvuvie pavomot (AKP):

Koumponvnas Paboma Ne 1
[IpoBoaMTCS € LENbIO 3aKPEIICHUs 3HAHUM 110 TeMaM «ATOMHO — KPUCTAJUIUUECKOE
crpoenue. Kpucraanuzamys MeTaaioBy
- Hcnonw3yst 3aBUCHMOCTh M3MEHEHUs CBOOOAHOM »sHepruu I[ub66ca oT TemmepaTyphl,
OTIpeNIeNnTh, Kakas (aza OyJeT HaxoaAuThCs B MeTaiule ipu remneparype T1, T2, T3?
- Teoperuueckas Temneparypa miapienus cBuHNa327°C. K Hauany KpUCTaIM3allUd KUIKHIA
meTait nepeoxiaami 10200°C. YUemy paBHa cTeneHb nepeoxnaxaenus AT?

Kommponvnas Paboma Ne 2
[IpoBoauTCS C LIENbI0 3aKpeTIeHus 3HAaHUH 10 TeMaM «JluarpaMmel coctosiHus. da3oBbie
MIPEBPAILCHHS B CIIIIABAX)»

Jns  crulaBa  lmoacuuTarh  KOMMYECTBO (a3 M CTPYKTYPHBIX
COCTAaBJMIOILUX IIPU TEMIIEPATypE t3.

A
T 7 203040 50 60 W 80 %

3;/‘

0,
AR, 6 W Ha pucyHKe IpeJCTaBjIeHa AMArPaMMa COCTOSHHS J(BYX
0 10 20 30 40 S0 60708090100
3600 RN KOMIIOHEHTOB. PaccTaBuTh (a3el U ONpEneNuTh CTPYKTYpPY
ol ‘ CIUIaBOB IIpM KOMHAaTHOM TemmepaType. 3apucoBaTh
V] 0 o
o 280 CTpYKTYpYy cmiaBoB (cmuiaBei20 % B, 50 % B, 80 % B) npu
g 2400 ITOH TeMIepaType
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Konmponvnas Paboma Ne 3

[IpoBoautcs C Lensio 3akperieHus 3HaHuil 0 TeMaM «YTpyras U IiactTudeckas aedopmanusi.

MexaHuueckue CBOMCTBA MeTaJUIOB. Pekpucrannuzanus

- Ilpu W3roToBIEHHH BOJIOYEHHUEM CTAJIBHOW MPOBOJIOKH €€ IUIACTUYHOCTh OKa3ajlaCh OYEHb
HI3KOH. KakuM 00pa3oM MOKHO YBENHUUTH IUIACTHUYHOCTh, YKKHUTE MPUYHHY U PEKUMBI
00paboTKH.



HeobxonuMo 3amepurh TBEpIOCTh 00pa3liOB K3 MATKOTO aJIOMUHUEBOTO CIUIaBa TBEPIOM
3aKkasieHHOH ctanu. [Ipennoxure 060CHOBaHHBIE METO/1bl OTIPENIEICHUS TBEPAOCTH.

Konmponenas Paboma Ne 4

ITpoBoauTcs ¢ 1enbIo 3aKperuIeHns 3HaHuH 1o Teme «/lmarpamma coctosiaus Fe — FesCy»

1. M3006pa3utk CTpYKTypHYIO quarpamMmy cuctemsl Fe — FesC

2. [TocTpouTh KpHUBYIO OXJIAXK/IeHHS (HarpeBa) 3aJJaHHOTO CIIIaBa.

3. Onmcath IpOoIECcChl, MPOUCXOASIINE B CIUIABE C COAEPKaHNEM YTJIepoa ...... npu

4. OmpeniennTh COCTOSTHUE CIUIaBa U KOJIMYECTBEHHOE COOTHOMICHHUE (a3 MpH TeMIIepaType.

5. OnpenienuTh KOJIMYECTBO CTPYKTYPHBIX COCTABIISIIONINX CIJIABA IPU KOMHATHOM TeMIIEpaType.

Ne VYcnoBus Comep | Temn
(Harpes, KaHWE | epaTry
IT oxnaxzaenue) | yriepo | pa, °C
. na,%
I1
1 oxpaxnenue | 0,13 800
2 HarpeB 0,2 1450
3 oxpaxnenue | 0,6 1470
4 HarpeB 0,8 1450
5 oxgaxnaenne | 0,4 800
6 Harpes 15 850
7 oxJaxaeHue | 3 1200
8 oxgaxnaenue | 4,3 1000
9 Harpes 5 1150
10 | oxmaxxnmenue | 0,9 800
11 | narpes 12 1300
12 | oxmaxneune | 0,3 1470
13 HarpeB 0,5 1450
14 | oxmaxnenue | 1,5 900
15 HarpeB 0,16 1520
16 oxmaxnuenue | 2,5 1200
17 Harpen 45 1100
18 | oxmaxnmenue |1 800
Koumponvnas Paboma Ne 5
[IpoBoguTCS ¢ TENBIO  3aKpEIUICHHS

KEJIC30YTTICPOJUCTRIX CILUIaBax»

3HaHHH 10 Teme «®Pa30Bble IPEBpaAlICHMs B

VKakuTe CTPyKTypy cTamu 60, koTopas obpasyercs mpu Harpese 10 Temmepa-Typbi700°C,
750°C, 850°C, 950°C, 1000°C, ecnm cranp Oblia IPH BHIILIABKE JOMOJTHUTENLHO PACKHUCIEHA

AJIIOMUHHEM B KOBIII?

Jeramu u3 cranu Y 10 moasepriauck HarpeBy Ha Temmeparypy780°C, mocre uero ogHa napTus
JeTalneil oxJakaanach ¢ neyblo (04eHb MEJICHHO), a IpyTas mapTus Obliia epeHeceHa B MeUb ¢
temneparypoit 500°C u Beinepsk1Banach B Heif 2 yaca. Kakas crpykrypa Oynet y aeraneii I u 11
napTui nocie o0paboTKU U OyAYT JIM OTIAMYATHCS UX CBOMCTBA?

Koumponvnas Paboma Ne 6
[IpoBoauTCs ¢ 1ENbIO 3aKPEIUICHUS 3HaHU U 110 TeMe «JIerupoBaHHbIE CTAJIN
- Cranp40XHMA npumensietrcs st H3TOTOBJICHUS! OTBETCTBEHHBIX JeTalieil 00IbIINX CeYEHUI:
pacimmppoBaTh COCTAB CTAJH; MPEATIOKUTH PEKUM TEPMUIECKON 00pabOTKH rOTOBBIX JETaNCH,
06ocHOBaTh ero. OOBSACHUTH BIMSHUE MOJIMO/IEHA B TAaHHOM CTaIM Ha OTIYCKHYIO XPYIKOCTb.
- JIs U3roTOBJIEHUS] MOJIOTOBBIX MITaMIlOB BeIOpaHa cTanb4XC: pacmmdpoBarb XUMUIECKUN
COCTaB U OIPEJIEIIUTh, K KAKOW TPYIIIE OTHOCUTCS JTaHHAsI CTaJb [0 HA3HAYEHHUIO; MPEIJIOKUTh



1 000CHOBAaTh PEKUM TEPMUUYECKOW 0OpabOTKH, OOBSACHUTH BIIMSHUE BXOJAIMIUX B JTAHHYIO
CTaJlb JIETUPYIOIIMX DJIEMEHTOB Ha MpEBpallCHUs, IPOUCXOMAIIME HAa BCEX ATamax
TEPMUYECKOH 00paboTKH

Koumponvnaa Paboma Ne 7

[IpoBoauTCs C LEenblo 3aKperieHus 3HaHUM 1o TeMe «L[BeTHble MeTasIbl U CIIaBbI»

- Jlns m3rotoBneHus aertanei camosiera BbiOpaH cruiaB J[16. OnumumTe cnoco® ynpodHEHUs
3TOTO CIUIaBa, pacluppyiTe €ero coctaB. YKaKUT€ XapaKTePUCTUKH €ro MeXaHHYEeCKHX
CBOWCTB.

- Jlns wm3roToBieHUs JeTaneil MmyTeM TIyOOKOM BBITSDKKM MpuMeHsercsa JaryHb JIS0.
PacmmdpoBats cocTtaB, onucaTh CTPYKTypy M MEXaHMYECKHE CBOMCTBA CIUIaBa, Ha3HauYEHUE,
PeXUM NPOMEXYTOYHOH TEpMHUUECKOH O0OpabOTKM MEXAy ONEpalys MU  BBITSKKH.
OxapakTepr3oBaTh MEXaHUYECKHE CBOMCTBA CILIaBa.

Ilepewtit pyodestcnoliit KOHmMPOTb

2.

&

© o~ U

14.

16.

17.

18.

19.
20.

21.

22.
23.

24,

[Tepeuncanre MUKPOCTPYKTYPHBIE 30HBI CIIUTKA U U300pa3UTe UX PACIIOJIOKEHUE B CIIUTKE.
KakoBa knaccudpukamus Makpoae(ekroB ¢ yKa3aHHEM IPHUPOJbI M BHEIIHEr0 BHUJA
nedekra.

JlaiiTe XapakTepUCTUKy KaMHEBUJHOMY M HA(QTAJIMHUCTOMY H3JI0MaM M OOBSICHHUTE
YCIIOBHSI UX 00pa30BaHusl.

[lepeuncnure OCHOBHBIE BHJBI M YKOKUTE NPUYMHBI OOpa30BaHUS TOBEPXHOCTHBIX
Ne(EeKTOB ropsiueKaTaHOM CTalIu.

JlaiiTe MoJIHYI0 XapaKTepUCTUKY JedekTa "prokeHst".

Uro Takoe JMKBAIK ,i KAKOBBI €€ PA3HOBUAHOCTH M KAKMM CIIOCOOOM €€ BBISBIISIOT?
Onuimre CTpoeHne yCTaJIOCTHOTO M3JI0Ma U PACCKAXUTE 00 YCIOBUSAX €ro 00pa3oBaHuUs.
OHepreTnecKue yCIoBHs poLecca KpUCTAILUIA3ALIM.

UTo MOHMMAIOT MO/ CKOPOCTBIO OOpa30BaHMs LEHTPOB KPUCTALUIM3ALMUA U CKOPOCTBIO POCTa
KPHUCTAJIJIOB, U Kakue (haKkTophl BIUSIOT HA 3TH TTapamMeTphl?

. UTo Takoe BeIM4MHA NEPEOXJIAKICHHS U KaK OHA BIIMAET HA IPOLECC KPUCTAILIU3ALUN?
11.
12.

Kax Bimsier neperpes »uIKoro MEeTajlla Ha BENIMIHHY 3epHa?
OOBSICHUTD 3aBHCUMOCTD BEIMYMHBI U (DOPMBI 3€pEH ATFOMHHHEBBIX OTJIMBOK OT CKOPOCTH
OXJIaXKICHHUS.

. Kakoe BimsHME OKA3BIBAIOT NpuMECH B MCTAUVIC Ha C€ro KPpUCTAJIM3AllMIO W NCPBHYHYIO

CTPYKTYpY?

B kakux crydgasx 00pasyroTcs B METALUTMYECKHX OTJIMBKAX OJTHA, IBE U TPU CTPYKTYPHBIE 30HBI?
HazoBure ocHOBHBIE TIOCKOCTH CcKoydbkeHns B Metamiax ¢ [TK, OLK wu ITIY
CTPYKTypaMH.

OnummTe, Kakue MW3MEHEHHS MUKPOCTPYKTYphl Bbl Habmomanmu mnpu  X0JIOAHOM
neopMUPOBAHHOM MSTKOM CTaIH.

Uem OOBSICHHUTH SIBJICHME MEXaHUYECKOTO HaKJIeTa MPH IJIaCTHIECKOH aedopmaru 1 Kak
OHO NPOSBIISETCS.

B uem cyTh pekpucTaIM3aiui 1 KaKOB MEXaHU3M 3TOTO Tpoliecca (TOSICHUTE Ha TpuMepax
U3 BBITIOJIHEHHOTO HCCIICIOBAHMA ).

JaiiTe onpeneneHue mepBUIHON, COOMPATEIHHON U BTOPUYHON PEKPUCTAILTH3AIINH.

Kak Brusier pekpuctauiM3anys Ha BEJIMYUHY 3epHa 1e(OpMUPOBAHHOTO METaljia U Kakue
OCHOBHbIE (haKTOPBI OTPENIEIAIOT pa3Mep PEKPUCTAILIM30BAHHOTO 3€pHAa.

OObsicHUTE XapakTep M3MEHEHHs TBEPIOCTH XOJOJHOJAE(POPMUPOBAHHOTO MeETaia MpU
Harpese.

Kaxk u3mensiercss ToHKas CTpyKTypa MeTauia Mpy XOJ0AHOH miacTudeckoit nedopmaruu.
Uro Ha3bpIBAa€TCS CKOJIb)KEHHEM U JIBOMHMKOBAaHUEM, M KakK OCYIIECTBISIOTCS 3TH
IIPOLIECCHI.

Uro Takoe X0JI0/AHas ¥ ropsdas AeGopMaliysi, U KpUTU4IecKas CTeTeHb 1e(opMaIiim.

Kakue ¢a3pl Ha3pIBalOT MEPBUUHBIMU TBEPJBIMHU pacTBopamu. [ /i€ pasMmemmaroTcs M Kak
BBITTHIAT HAa IMarpaMMax COCTOSTHHSI 0OJIaCTH MX CYIIIECTBOBAHMUS.



26.

27.

28.

29.

30.
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32
33.
34.
35.
36.
37.
38.

39.
40.

Kakwue ¢azbl OTHOCAT K POMEKYTOYHBIM, U UX OCHOBHBIC THIIBL. [ 7ie pa3MeInaroTcss 1 Kak
BBIIVIAIAT HA IUarpaMMax COCTOSTHUS 00JIaCTH MX CYIIECTBOBAHMS.

Kakoe mnpeBpaiienue Ha3bIBalOT 3BTEKTHYECKMM. Ha3zoBuTEe cHuCTEMBI, B KOTOPHIX OHO
NpOTEKaeT U Kakue (as3bl Ipu 3TOM 00pa3yroTCs.

OxapakrepusyiiTe nepurekTuueckoe npespaiieHre. KakoB reomerpudeckuii oopa3 3Toro
npeBpalleHus Ha auarpammax (asoBoro paBHoBecus. I[lpuBenure mpumepsl CUCTEM, B
KOTOPBIX OHO MPOTEKAET.

OxapakTtepuzyiTe MOHOTEKTHYECKOE€ M CHHTEKTHMYECKOE TMpeBpallleHus, U B KaKHX
CHCTEMax OHU BO3MOYKHBI.

B kakux cmaBax M3y4eHHBIX CHCTEM MOXET 00pa30oBbIBaThCS BTOpPas (paza B pesysbTare
YMEHBIIEHUs] PAaCTBOPUMOCTH KOMIIOHEHTOB b TBEPJOM COCTOSIHUM C TOHHXEHHEM
TeMIIepaTyphl.

B dyeMm cCyTb 3BTEKTOMIHOIO MpPEBPAILLEHUS, KaK OHO IPOTEKAeT U OTpakaeTrcs Ha
JarpaMMax COCTOSIHHUS.

OObsicHUTE, Ha YeM OCHOBAH TEPMMHYECKMI METOJ aHajiM3a U KaK €ro HCIOJIB3YIOT IpU
HOCTPOSHUH AMarpamm (azoBOro paBHOBECHS.

ITo momyuenHoil Bamu kpuBoW oxyaxkaeHus oObsicHHTE, Kakue (pa3oBble MpEBpALCHUS
IPOTEKAIOT IPU COOTBETCTBYIOLIMX KPUTUUECKUX TEMIIepaTypax CIulaBa.

Hcnose3ys moctpoeHHyto auarpammy Pb -Sh, pacckaxute o kpucramumsaimu cruiasa ¢ 13%
Sb, n3o6pasure cxeMaTHUECKU €0 MUKPOCTPYKTYPY MPU KOMHATHOM TeMmeparype.
N300pa3ure COBMEILICHHYIO AMAarpaMMy CHCTEMBI <«KEIe30-yIiepoj» (IuarpamMmy cC
JBOMHBIMM JIMHUSIMH), paccTaBbTe (pa3bl M onuiurte (a3oBble MPEBpAIICHUS B ITOU
CHCTEME.

Haiite onpeznenenue ga3am 1 CTPYKTYPHBIM COCTaBIISIONIMM auarpammsl Fe-C.
N3o6pa3ute cTpykTypHyIo Auarpammy cuctemsl Fe - FesC u omummmure dopmupoBanue
MHUKpPOCTPYKTYPBI 3BTEKTOUIHOM CTAJIM M OEJIOTO SBTEKTUYECKOTO YyTYHa.

Kak dopmupyercst  CIpyKTypa B CepbIX UyTyHax.
Kaxk nostyyaroTcest BBICOKOTIPOYHBIE Uy Ty HBI.

Kak dopmupyercst CrpyKrypa KOBKHX UyTyHOB.

Bmopoii pyoesrcrlit Konmpoio

1
2.

~w

10.
. Kaxoi AYCTCHUT HA3bIBAKOT YCT Oﬁ“lHBbIM, MNEPpCOXJIAKACHHBIM, OCTaTOYHBEIM?

NSl

Urto takoe MmapTeHcut? KakoBo ero CTpoeHue u yciuoBusi 00pa3oBaHus?

Uro Takoe copOut m TpoocTut? M300pa3uth CXeMy CTPOCHHS M OXapaKTepPU30BATh
YCIIOBHUS WX TTOJTyICHHS.

Jaiite xapaktepuctuky OeiinuTa. KakoBbl €ro cTpoeHue u yciaoBusi 00pa3zoBaHus?
Ucnoms3yst C-o0pa3Hble AuarpamMMmbl, OOBSICHHTE, KaK BIHMSET CKOPOCTHh OXJIAXKICHUS
CTaJId U3 aYCTEHUTHOTO COCTOSIHHS Ha BHJI ITOJTyYCHHON CTPYKTYPHI.

HazoBure cTpykTypbl, KOTOpble OOpa3yroTCs MpU HarpeBe 3akajJeHHOW cTaiu (10
Temreparyp Himwke ACi), ¥ H300pa3uTe CXeMaTHUECKH MX BU/I.

VYKaxkuTe npH KakuX YCIOBHUSIX MOJIy4alOTCA KPYIHO-, @ IPHU KaKUX MEJIKOUTOJIbYaThIN
MapTEHCUT?

B uyem pasHuna Mexay MapTEHCUTOM, TPOOCTUTOM, COPOHUTOM, IOIy4aeMbIMHU IpU
OXJIQXKJICHUH CTAJIM U3 ayCTEHUTHOTO COCTOSIHUSI, U MAPTEHCUTOM OTITyCKa, TPOOCTUTOM
OTITyCKa, COPOUTOM OTITyCKa?

HazoBure npuMepHbie 3HaUeHUS TBEPAOCTH HEPABHOBECHBIX CTPYKTYP.

Yro Takoe BUIMAHILTETTOBAs CTPyKTypa?

Yro Takoe NceBA0IBTEKTOU?

UYro Ha3bIBaeTCsA OPOH30H, JaTyHBIO?
MapkupoBKa CIUIaBOB MEIH

. Uro Takoe CUITyMUHBI?
15.
16.

Uro Takoe MOIUPUIIMPOBAHHE CUITYMUHOB; C KAKOU 1I€TBI0 OHO TIPOBOIUTCS?
Kaxkue tpeGoBaHus IPEABIBISIOTCS K CTPYKType 0a00UTOB 1 moyemy?



17. Kaxue Bbl 3HaeTe ynpouHsieMble U HE yIPOYHsIeMble TEpMOOOPAaOOTKOM CILIaBb?

18. Kakyto CTpyKTypy UMEIOT ITOJIUMEPHI?

19. Kakue MaTepualibl MPUMEHSIOTCS B KAYECTBE OCHOBBI KOMITO3UIIMOHHBIX MAaTEPHAJIOB.
20. Kakwie Marepuasibl PUMEHSOT B Ka4ECTBE HATIOJIHUTEIST ?

21. B uem 3aKyrovaeTes OTIIMIHE TEPMOAKTHUBHBIX M TEPMOPEAKTHBHBIX TIIACTMACC

NP NWJIOKXEHUE?2

Komnerenmus [1K 12 popmupyercs B mporiecce ocBoeHUs: 00pa30BaTeIbHON NPOrpaMMBI.
a) IlnaHupyemsble pe3ynbTaThl OOyY€HHMs M OLIGHOUYHBIE CPEACTBA Ul IPOBEICHUSA
IIPOMEKYTOYHON aTTECTaLVH

Crpyktyp
HBIN
[Inanupyemeble
3JI€MEHT OneHouHbIe CpeICTBA
pe3yabTaThl 00y4YEHHS
KOMIIETEH
005

OIIK-1 Cnoco0OeH pemaTh 3aaui NpopecCUOHATbHON 1€ TEIbHOCTH, IPUMEHS ST METO/IbI
MO/JIEIMPOBAHUS, MATEMAaTHUYECKOTO aHAJIN3a, €CTECTBEHHOHAYUYHbIE M OOLIENHKEHEPHbIE
3HAHUS

OIIK-1.1 | Hhcnomne3yet Ilepeuenv 6onpocos k 3auemy:
€CTECTBEHHOHAYYHbIE 1. Crpykrypa u cBoiicTBa MaTepuayioB. AMopQHOe
3aKOHBI M IPUHLUIBI TIPH U KPUCTAJUINYECKOE COCTOSTHUE MaTepraa.

pelleHNH TpakTHYecKuX | 2. MeTo/bl H3y4YeHHUs CTPYKTYpbl MAaTepHAJIOB.

3a1a4 3. Kpucrammmueckast pemerka. OCHOBHBIE THIIBI
pEIIETOK METAJIIOB.

4. Tomamopdusm. [lommumopHbie npeBpanieHus.

5. JledeKThl KPUCTAITUIECKOTO CTPOCHUSI.

6. AHU3OTpOTHS.

7. DHepreTMYecKue yCJIOBUS  KPUCTAJUIU3ALMU.
Bnusinue CKOPOCTHU OXJIAXKICHUSI Ha
KPUCTAJUTU3ALHIO.

8. Mexanmm KPUCTaJUIM3ALUH. [TapameTpsbl
KpUCTAJUTU3AIMH.

9. TomorenHoe (camoOmpOU3BOJIBHOE) 00pa3oBaHUE
LIEHTPOB KPUCTAIUTA3AIIUH. Kputnueckuit
3apOBIIL.

10. T'ereporennoe (HECAMOTIPOHM3BOJIHLHOE)
oOpazoBaHue LEHTPOB KpUCTAJUTU3AIIH.
MoaudurnmpoBaHue.

11. JlemapuTHas KpUCTaLUTH3AIUS.

12. KpucrammmdecKkre 30HbI CIIUTKA. Y caJiKa.

13. Buagsl 1ukBanuu.

14. Buasl nedopmanmu. MexaHU3M TUIACTHYECKOM
nedhopmanuu.

15. Haknen mpu tuiactuueckoir nedopmanuu. Pospb
JUCIIOKAIMH B yIIPOYHEHHH.

16. Pa3pymienue meTamios.

17. Mexanu4yeckue CBOICTBa METaJIoB.
KoHCTpyKTHBHASI POYHOCTb.

18. MexaHu4yecKkue XapakTEepUCTUKHU, OTIPEIeNsieMble
MIPY UCTIBITAHWUH HA PACTSHKEHHUE.




Crpyxtyp

HBIN
JJIEMCHT
KOMIIETEH
117071

IInanupyemble
pe3yJIbTaThl 00y4YeHUS

OneHouHbIE Cpe/ICTBA

w N

0.

19. TBepIoCTh U CTIOCOOBI €€ OTIPEACIICHHS.

20. MexaHHYECKHE XapaKTePUCTHKH, OTIPEIEIIsIeMbIe
npy  JUHAMHYCCKHX UCHBITaHUAX  (ymapHas
BSI3KOCTb, TEMIIEpATypa XJIaJHOJIOMKOCTH).

21. OcHOBHBIE  TIOHATHSI  TEOPHH  CILIABOB:
KOMIIOHEHT, CIlIaB, cucteMa, (aza. [IpaBuio daz
(mpaBwmto ['m606ca).

22. Tumbl TBepABIX (pa3 B METAUTMYECKUX CUCTEMAX.

23. IlpaBuio peruara (mpaBuiIo OTPE3KOB).

24. OcCHOBHBIC  THUNBI  JIBOWHBIX  JHarpamM.
dopmMUpOBaHUE CTPYKTYPHI JBOWHBIX CILIABOB.

25. DBTEKTUYECKOE MpeBpaIicHue.
[lepurexkTrueckoe npeBparieHue. IBTEKTOUIHOE
MpeBpalieHHe.

26. XapakTepucTUKa U BujA TOJHOH (ha3oBoit
nuarpammsl Fe — C.

27. XapakTepHCTHKa KOMIIOHEHTOB U (pa3 CUCTEMBI
Fe-C.

28. IlpeBpamienust U (GOpMHUPOBAHHE CTPYKTYpHI B
cramsix (OenbIX 4YyryHaX, CepbIX 4YyryHax) B
PaBHOBECHOM COCTOSTHUU

Ilepeuenv 60npocoe K aKk3ameny
Kpucranmueckas pemerka. OCHOBHBIE THUIIBI
pemeTok. AHM30TpOIUSL.

JleheKThI KPUCTATIIMYIECKOTO CTPOCHUS

Huddys3us B MeTainiax U CriaBax.

I'oMmorenHoe 00pa3oBaHUE 3apOIBIILIEBHIX LIEHTPOB
IIpyU KpUcTaIIM3anuu. Kputudeckuit 3apoaslm.
I'ereporenHoe oOpazoBaHuE 3apOBILIEBBIX LIEHTPOB
IIpY KpUCTAIIM3aui. MoauduupoBaHue.
@akTopHl, BIMAIONIME HA pa3Mep 3epHa IPU
KpUCTAJUTU3AIMU. DHEPreTUYECKUE YCIOBUS
KpUCTAJUTU3al K. BrusHue ckopocTH OXJIaKICHHUS.
[TapameTps! kpucTaM3anuu. Mexanusm pocra
KPHCTAJUIOB IIPY KPUCTAJUIN3ALUH.

JleHIpuTHAsA KPUCTAJUIN3ALUA U IEHAPUTHAs
JIMKBaL .

CrtpoeHne MeTaUTMYeCKUX OTIUBOK.. JledekTrl
OTJIUBOK.

10. Vnpyras u mactuyeckas aedopmanusi.
11. BnusHue miacTudeckoi aedopmaiuu Ha

CTPYKTYpY U CBOICTBA.

12. Pa3pyieHue MeTasioB.
13. MexaHnuueckue CBOICTBa, onpeenseMble Ipu

CTaTUYCCKUX U TMHAMHWYCCKHX HCIIBITAHUAX

14. Bo3BpaT U MOJIUTOHU3ALMA.
15. Pekpucramnuzanys.




Crpyxtyp

HBIN
IInanupyemble
3JIEMEHT OneHouHbIE Cpe/ICTBA
pe3yJIbTaThl 00y4YeHUS
KOMIIETEH
005051

16. TloHsATHE O XOJIOHOM, TOPSYCH U TEMION
MIACTHYECKUX JepopMariusx.

17. Crpyxktypa cramu nocne I'.IL. /1.

18. Twumsl TBepABIX (a3 B METALTUYECKUX CHCTEMAX.

19. Teepaplie paCTBOPHI 3aMEIICHUS.

20. TBepawie pacTBOPHI BHEAPCHUSI.

21. IIpomexxyTouHble (a3bl.

22. CTpocHHE ¥ CBOKMCTBA KOMIIOHEHTOB U (pa3 CHCTEMBI
Fe-C. CtpyKkTypHBI€ COCTABJISIOIINE YTOW CUCTEMBI.

23. da3oBbIe nMpeBpamieHus B CTAKIX (110 JuarpaMmme
Fe-C). CtpykTypa cramnm.

24. da30BbIe MPEBpaIICHUs B O€NIbIX YyTyHaX U
CTPYKTYypa CIUIaBOB.

25. MertacrabunpHas u crabunbHas quarpamma Fe-C.

26. dazoBble MPEBPALIEHUS B CEPBIX YyTyHAX.
CTpyKTypa cepbIX YyT'yHOB.

27. Knaccudukanus cranei.

28. Hemetammyeckue BKJIIOUEHUS B CTAIH.

29. Bnusaue C u npuMeceid Ha CBOICTBa CTaNN.

30. MapkupoBKa 1 IPUMEHEHHE YTIIIEPOAUCTBIX
KOHCTPYKIIMOHHBIX CTajiel OOBIKHOBEHHOTO
Ka4yecTBa.

31. MapkupoBKa ¥ IPUMEHEHHE KOHCTPYKIIMOHHBIX
Ka4eCTBEHHBIX YTJIEPOIUCTHIX CTAJICH.

32. MapkupoBKa ¥ IPUMEHEHUE aBTOMATHBIX CTaJIeH.

33. MapkupoBKa 1 IpUMEHEHHE UHCTPYMEHTAJIbHBIX
CTaJICH.

34. Knaccupukanust 1 MapKHpPOBKA CEPHIX YyTyHOB.

35. BnusiHMe XMM.cocTaBa Ha CTPYKTYpY U CBOMCTBA
CEephIX YyTyHOB

36. CtpoeHwue, CBOMCTBA, MAPKUPOBKA BEICOKOTIPOYHBIX
YYTYHOB M UX TIOJyUCHHE.

37. CtpoeHwue, CBOMCTBA, MAPKUPOBKA U MTOJTyYEHHE
KOBKHX UyTYHOB.

38. B3auMocCBsI3b M/y CTPYKTYpOH M CBOMCTBaMU B
CepbIX YyTyHax.

39. OOpasoBanue aycrenuta. Poct 3epHa aycreHuTa.

40. Kak Biusier TemnepaTypa pacnaja aycTeHuTa Ha
XapakTep MOJy4yaeMbIX CTPYKTYp?

41. IlpeBpalleHust MApTEHCUTA U OCTATOUYHOTO
ayCTEHHUTa MpH Harpese (P OTIyCKe) 3aKaJIeHHON
CTalun

42. Jlarynu. Knaccudukanus MapKupoBKa U
NpHUMEHEHHE.

43. Bbponssl. Kinaccuduxanus MmapkupoBka u
NpHUMEHEHHE.

44. JluTeliHble aIIOMUHUEBBIE CIIJIABbl, MAPKUPOBKA U
pUMEHEHHE.




Crpyxtyp

HBIN
JJIEMCHT
KOMIIETEH
117071

IInanupyemble
pe3yJIbTaThl 00y4YeHUS

OneHouHbIE Cpe/ICTBA

OIIK-1.2

Pemaer CTaHIapTHHIC
npodeccuoHanbHbIC
3a7a4yu ¢ TNPUMEHEHHEM
00 ILIeNH)XEHEPHBIX
3HaHU U

45. JlebopmMupyembie aTrOMUHHEBBIE CIIJIABHI,
MapKHUPOBKa U MPUMECHEHHE.

46. Marauii u ero CIIaBbl, MAPKUPOBKA U IPUMEHEHHE.

47. TurtaH U ero cIyiaBbl, MAPKUPOBKA U IPUMEHEHHE.

48. AHTH(PPUKITMOHHBIC CTUIAaBbI; 0aOOHTHI,
MapKHUpOBKa U MPUMEHEHHE.

49. Hukens 1 €ro CIuiaBbl, MAPKUPOBKA U MPUMEHEHHE.

50. [TopomkoBsie (MeTaLTIOKEpaMHUYECKHE) MaTEPHAIbI

51. KoMmo3uimoHHbsle MaTepHaibl Ha METaNIMYECKO
OCHOBE.

52. KommosunnoHHbIe MaTepraibl Ha
HEMETAJUTMYECKON OCHOBE

53. Ilnactuueckue Maccel. Pesnnbl

IpumepHvie npaxmuyeckue 3a0anus 0Jis 3a¥ema :

1. OObscHUTBH, 3aueM HEOOXOAMMO UCCIEeI0BATh
MakpocTpykTypy? Kakumu MeTtogamu 3T0 MOKHO
caenatb? UTO MOXKET CIYXUTh OOBEKTOM
MakpoaHaim3a’?

2. KakuM METOIOM MOXHO YCTAaHOBUTH THII
KPHUCTAJUIMUECKOM pelIeTKH MeTaijia Hu  ee
napameTpsl? Kakue TUIBI pElIEeTOK BCTPEUAIOTCS
y MerauioB? IlodeMy OHM  Ha3bIBAIOTCA
IUIOTHOYTAKOBAHHBIMU?

3. IlpuBenure mpuMep BIMSHUS TUIA CBS3U (THIIA
KPUCTAJUIMYECKOM  PEIIeTKH) Ha  CBOWCTBA
Marepuaia.

4. Tlouemy cBOICTBA KpUCTAIMUECKOIO MaTepuaia,
W3MEpPECHHbIE B PAa3HbIX HaIPaBICHUSAX, MOTYT
oTin4yaThcsA? B Kakux maTepuaniax 3TO SIBJICHHE
He HalJo1aeTcs u noueMy?

5. OOBACHHUTH, YEM pPa3TUYAOTCA  O-)KEJe30,
Y-)KeJe30 U d-kKene30?

6. Tlouemy mpum  XOJNOTHOH  TUIACTUYECKOMH
nedopmanuu BO3pAacTaloT MPOYHOCTHBIE
xapaktepuctuku? Kak 310 sBIeHUE Ha3bIBaeTCs?
B kakux ciyyasix 3To sSIBJICHHE HEXKEIATEIbHO?

7. Urto o3Ha4aloT TEepMUHBI JAepOpMaIIOHHOE
YIOPOYHEHHE, 3EpPHOrPAHMYHOE  YNPOUHEHHE,
JUCTIEPCUOHHOE YIPOYHEHHE, TBEpI0PACTBOPHOE

yIpO4YHEeHHue?
8. Iloscauth rpaduyeckn QGU3HMUECKUNA CMBICTT
MOHATHSA «paBHOBECHAs TeMIieparypa

KpucTaum3anuu (muasieHus )». Kakoe ycnosue
HEOOXOIUMO  BBINIOJIHUTH, YTOOBI  Hauajcs
MPOIECC KPUCTAIUTU3ALNU?

0. O6’[>$ICHI/ITB, B YCM OTJIMYHC KPHUBBIX OXJIAKICHUSA




Crpyxtyp

HBIN
JJIEMCHT
KOMIIETEH
117071

[Inmanupyemsle
pe3yJIbTaThl 00y4YeHUS

OneHouHbIE Cpe/ICTBA

OIIK-1.3

[Ipumensier METOIbI
MOJIEIIMPOBAHMS u
MaTeMaTHIECKOTO

aHainu3a U1 PELICHHs
3a71a4 TEOPETUYECKOIO U
MIPUKJIATHOTO XapakTepa

KPUCTAJUTMUECKUX U aMOp(]HBIX Ten? MoxHO iu
MOJYy4YUTh aMOp(HBIA MeTamn (MeTauTHIecKoe
CTEKJI0)?

10. [Touemy 3epHa 3aKpUCTAJLTH30BABIIETOCS
METAJUIMYECKOT0  MaTepuajga  HE  HMEIOT
T€OMETPHUUECKH MPAaBUWILHON (OPMBI?

11. Kakyro 1enb TpecleayloT TpH BBEACHUH B
paciiaB  (KUIKUH MeTamwi) Moau(ukaropoB?
[TpuBecTu nmpuMepsl JeHCTBUS MOIU(UKATOPOB.

12. O6BsicHUT,, B  KaKOWM  OTJIMBKE  3€pHO
3aKpUCTAILTH30BaBIIETOCS Metaina — Oyjaer
Oompllle: TPH pa3IMBKE KUAKOTO MeTaia B
necuyanyio (opMy WK B METAJUIMYECKYIO?

13. O0BsICHUTB, K YEMY MOJKET MPHUBECTH IEperpes
paciyiaBa mpea  pa3iMBKOH ero B (OpPMEI
(M310KHHUIIBI)?

14. OO6bsicHUTh,  3a4€M  TPOBOJAAT  OIEPALHIO
MOJICTYKMBAHUS TIPU MOJy4eHUH OTiIMBOK? Kaxk
ee OCYIIECTBUTD

IIpumepnvle npaxmuueckue 3a0aHUsL O
9K3aMeHa

- Teoperuueckass Temneparypa IUIaBJICHUS LIMHKA
418°C. K nayaiy KpUCTaJIM3aIUN KUIKAA METa
nepeoxnagum  10300°C. Uemy paBHa cTeneHb
nepeoxyaxaeHus AT?

- Paccuuraiite 4uca0 aTOMOB, IPUXOJAIIMXCSA HA OJHY
aneMeHTapHy1o stueiiky B pemerke OLK, 'K, TTTY

- OnpenenuTbh, HACKOJBKO YBEIUYHUTCA CKOPOCTh

mudpdys3un B Fey, ecnmu yBenumuuTh Temmneparypy c
730 °C o 1000 °C

Omnpenenure (asbl B CIJIaBax, CTPOEHUE KOTOPHIX
MIOKa3aHO Ha PUCYHKE
O6pasupl crasm Y8  ObUIM  HAarpeThl  Ha
Temneparypy770°C u nocie BBIJIEPIKKU
OXJIAXIAIUCh B PasHbIX Cpelax — Ha BO3IyXe, B
macne, B Boxe, pactBope NaCl B Boxe. Ilocne
OXJaX/eHUs 00paslbl UMEIH Pa3HyI TBEPJOCTb.
OOBsicHUTE IPUUKHY ATOTO SIBJICHUS.
B uem paznuume B (pazoBoM cocTaBe U CTPOCHUH
npoxykToB otmycka mpu 650°C u  npoaykToB
HN30METPUUECKOT0 MPEBPALICHNUS IEPEOXIIAKIEHHOTO




Crpyxtyp

HBIN
IInanupyemble
3JIEMEHT OneHouHbIE Cpe/ICTBA
pe3yJIbTaThl 00y4YeHUS
KOMIIETEH
005051

ayCTeHUTa TMpPU TOW IKE TemIeparype CTald C
cojaepsxkanueM yraepona 0,4 %?

Ha cramu ¢ coxepxanmeM yriepona0,50 %
HEOOXOIMMO TIOJNYYWUTh HAWIydIllee COYCTaHHE
CBOMCTB MPOYHOCTU M IJIACTUYHOCTHU. [IpennoxuTs
TEeMIIEpaTypy OTIIyCKa AJISl 3TOU CTajdu U OOBSICHUTH
C/CJIaHHBIN BBIOOD.

- JIns u3roTOBIJIEHUS JIeTalieii caMoJieTa BEIOpaH CIUIaB
AMi. Pacmndpyiite COCTaB, YKaXUTE
MexaHU4YecKue CBOiIcTBa ciutaBa. OmnUIIUTE, KaKUM
CHOCOOOM MPOU3BOIUTCSA YIPOYHEHUE 3TOTO CIIaBa

0) Ilopsimoxk mpoBeneHHUsT MPOMEXKYTOYHOM aTTeCTallMu, IOKa3aTeld M KPHUTEPUH
OLICHUBAHMS :

[IpomexyTouHass arrectauus 10 JUCHUIUIMHE «MarepuajaoBeIeHUe)  BKIIOYAET
TEOPETUYECKUE BOMIPOCHI, MO3BOJISIONINE OIICHUTh YPOBEHb YCBOSHHS 00yYarONMMHUCS 3HAHUH, U
MPaKTUYECKUe 3aJaHHs, BBISABILSIIONINE CTETNEeHb CHOPMUPOBAHHOCTH yMEHH U BIAJICHUH,
MPOBOAUTCS B popMe 3a4eTa U IK3aMeHa.

3ader MpPOCTaBISIETCS] TOCJE OICHKW 3HAHWK OO0yYaromuxcs IO pe3yJibTaTaM 3alluThl
BBITIOJTHEHHBIX JIA0OPATOPHBIX PabOT M KOHTPOJBHBIX PAbOT, BKIIOYAIONINX TEOPETUYCCKUEC
BONIPOCHI U MPAKTUUECKHUE 3aIaHUS], BKIIKOUAET TEOPETUUECKUE BONIPOCHI, MO3BOJISIOLIUE OLIEHUTD
YPOBEHb YCBOCHUSI OOYYAIOMIUMUCS 3HAHWN, W MPAKTUYECKUE 3aJIaHUs, BBISBISIONINE CTCIICHBb
c(hOpPMHUPOBAHHOCTH YMEHHUIA U BJIaICHUH.

IToxka3aTes M U KPUTEPUH OLICHMBAHUA 3a4eTa:

— «3a4TeHo» — oOyyarlluiicss [OOJDKEH IOKa3aTh 3HAaHHWA HE TOJIBKO Ha YpPOBHE
BOCIPOU3BENECHUS U OOBSICHEHHA HMH(POpPMAlMU, HO M MHTEJUIEKTyallbHblE€ HABBIKM PpELICHUS
npoOjeM M 3ajad, HaXOXKACHUS YHHKAJIbHBIX OTBETOB K MpoOJjeMaM, OIEHKM U BBIHECEHUS
KPUTHUYECKUX CYKICHH;

— «He 3a4TeH0» — 00yJarouiicsl He MOKET MOKa3aTh 3HAHHS HAa YPOBHE BOCIIPOU3BEACHHUS
1 00bsicHeHHs UH(GOPMAIIMU, HE MOYKET NOKa3aTh MHTEJUIEKTYyalbHbIE HABBIKU PEIICHHS TPOCTHIX
3a1ad.

DK3aMeH N0 JaHHOW AMCUMIUIMHE MPOBOAUTCA B YCTHOW (hopMe MO 3K3aMeHAIlMOHHBIM
Ouseram, KaXIblil U3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOIPOCA, MO3BOJIAIONINE OLEHUTh
YPOBEHb YCBOEHHUS OOydYarolMMHCA 3HAHUNH M OJHO IPAKTHYECKOE 3aJaHUE€, BBIABIIAIOLINE
cTeneHb ChOPMUPOBAHHOCTH YMEHHUN U BIIAJICHH .

Iloka3aTesn U KpUTEPpHU OLIeHUBAHUS IK3aMeHa:

— Ha OIICHKY «OTJIHYHO» (5 06aiI0B) — 00yyaromuiics 1eMOHCTPUPYET BBICOKUN YPOBEHb
chOpMHUPOBAHHOCTH KOMIIETCHIIMM, BCECTOPOHHEE, CHCTEMaTHYeCKOe W TIyOOKOe 3HaHHE
y4eOHOTO Marepuasia, CBOOOJHO BBITIONHSIET MPAKTUUYECKHE 3aJlaHus, CBOOOJHO OMNEPHUPYET
3HAHUSIMU, YMEHUAMH, IPUMEHSET UX B CUTYAllUsAX HOBBIIICHHOHN CII0)KHOCTH.

— Ha OILIGHKY «Xxopomo» (4 Oanna) — oOydvaromuiics TEMOHCTPUPYET CpPEeIHHUN YPOBEHb
Cc(OPMHUPOBAHHOCTU KOMIICTEHIMI: OCHOBHBIC 3HAHUs, YMEHHUS OCBOEHbBI, HO JOIYCKaIOTCA
HE3HAYUTEIbHbIE OIMOKH, HETOUHOCTH, 3aTPYyAHEHUS IPU aHAJTUTUYECKUX OIepalusX, epeHoce
3HAHWI U YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYallHH.



— Ha OICHKY «YIOBJIETBOPUTEIbHO» (3 Oamma) — oOydJaromuiicss IEeMOHCTPUPYET
HIOPOTOBEIN YPOBEHb C(HOPMHPOBAHHOCTH KOMIIETCHIMI: B XOJ€ KOHTPOJIGHBIX MEPOTPHUSITHI
JIOTTyCKAIOTCSI OIIMOKH, TPOSBISIETCS OTCYTCTBHE OTICNBHBIX 3HAHUM, YMEHHH, HAaBBIKOB,
0OyJaronMiCsl WCTIBITBIBACT 3HAYUTEIBHBIC 3aTPyIHEHHS IPH ONEPUPOBAHUHM 3HAHUSAMU U
YMEHHUSIMU TIPH UX TIEpEHOCEe Ha HOBBIE CUTYaIUH.

— Ha OLICHKY «HeyI0BJIeTBOPUTeIbHO» (2 0auia) — 00yydaromuiicss 1IeMOHCTPUPYET 3HAHUS
He Oosiee 20% TEOPETHYECKOTO Marepuaia, JOMYCKaeT CYIIECTBEHHBIC OIMMOKH, HE MOXKET
MOKa3aTh MHTEJUIEKTYalIbHbIE HABBIKH PEIICHHS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEeYIOBJIETBOPHUTEJbLHO» (1 Oamn) — oOydJaromuiicss He MOXET TOKa3aTh
3HaHMA Ha YPOBHE BOCIHPOU3BEICHUS M OOBACHEHHMS HMHQPOpMAIMM, HE MOXKET IOKa3aTh
MHTEJUIEKTY aJIbHbIC HaBBIKU PEILEHUs IPOCTHIX 3a4a4.
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