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PABOYAJ ITPOITPAMMA NUCLIHITIIMHDBI

MarepuanoBenenue

Ob6pasoBatenbHas nporpammMa: 22.03.01 MartepranoBefieHne 1 TEXHONOrMK MaTepuanos, NPOguUsIb:
MaTepranosefeHre 1 TEXHOIOTMW MalIMHOCTPOUTENIbHBIX MaTepnasios

Kypc: 2, cemecTp : 4
MeXaHVKO-TEXHONOrMYECKWIA (haKybTeT,

CemecTtp

No

Bup gesitenbHOCTU

4

1

Bcero 3a4eTHbIX efuHULY
(KpegmTOB)

Bcero yacos

144

Bcero 3aHSATUI B KOHTAKTHOM
thopme, yac.

76

Jlekymu, yac.

36

MpakTnyeckune 3aHATAA, Yac.

JTabopaTopHble 3aHATUSA, Yac.

32

N3 HUX B aKTUBHOI 1
WHTepaKTUBHO (hopMe, Yac.

36

N3 HKUX HpaKTquCKOIz
noAroToBkKu, 4Yac.

ATTECTauus, yac.

10

KOHcyﬂbTaLl,I/II/I, yac.

11

CawmocTosTenbHas paboTa, yac.

12

Buabl camocTosATeIbHOM paboThl
(KypcoBOI1 NPOEKT, KypcoBast
pabota, PI"3(P)/pedepar,
MOArOTOBKA K KOHTPO/IbHOI
paboTe)

13

Bug atTectauum
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Paboyas nporpammMa cocTas/ieHa Ha OCHOBaHMM PefepasibHOro rocyAapCcTBeHHOro 06pa3oBaTe/lbHOro
CTaHAapTa BbicLLero obpasoBaHuMs MO HanpasneHuto (cneynansHocTn): 22.03.01 MatepuanosegeHme u
TEXHONOrnM MaTepuanoB

&I OC BBefeH B geictane npukaszom Ne701 ot 02.06.2020 r. , gata ytBepxaeHus: 10.07.2020 .

MecTo AMCUMNANHBI B CTPYKTYpe y4e6GHOro nnaHa: bnok 1, o6s3atensHas

Paboyas nporpamma paspaboTaHa Ha OCHOBE KOMMETEHTHOCTHOM MOAENN BbINYCKHUKA MO HanpaBneHnIo
(cneumansHocTh): 22.03.01 MatepuanoBefieH1e 1 TEXHOMNOrMM MaTepranos

Pa6ouasi nporpamma o6cyxeHa Ha 3acefjaHnn Kagepsbl

MM, 31.08.2022

YTBepX/AeHa Ha COBETE MEXAHNKO-TEXHO/IOTMYECKOr0 (hakynbTeTa, NpoTokon Ne 6 ot 31.08.2022

3aBeaytoLumii Kadeapoii:
npodeccop, 4.7.H. bataes B. A.

OTBETCTBEHHbI 32 06pa30BaTe/bHY0 NMPOrpamMmy:

3aBefytowmii Kadeapoii bataes B. A.



1. BHewHe TpeboBaHWSA

Tabnuua 1.1
KomneTteHuumn
Mpynna
VHanKaTopbl JOCTVXXEHUSA KOMMNETEHLNIA
OBLLIENPODECCUOHANbHBIE OrlMK-1 CnocobeH peLath 3a4a4i NpogeccoHanbHOM AeSTENbHOCTY, MPUMEHSS METOAbI
KOMMETEHLMN MOZENMPOBaHUA, MaTEMaTUYECKOrO aHa/In3a, eCTECTBEHHOHAYUHbIE U 0BLLENHKEHEPHbIE
3HaHW4
OMK-1. 2 ¥YMeeT Ncnosb3oBaTb OCHOBHbIE 3KCMNEPUMEHTa/IbHbIE METObI ONPeAeNieHNns
(h13MKO-MeXaHNYECKMX CBONCTB MaTEPVAIOB 1 U3LENNiA
O6LLenpotheccroHanbHble OlMK-2 CnocobeH y4acTBOBaTb B MPOEKTUPOBAHUM TEXHUYECKNX O6BLEKTOB, CUCTEM U
KOMMETEHLMN TEXHONOTMYECKNX MPOLIECCOB C Y4ETOM SKOHOMUHECKNX, 3KOMOTUHECKIX Y COLMUATIbHBIX
OrpaHnyeHui
OMK-2. 1 ¥YMeeT rpaMOTHO OPOPMAATL HayHHO-TEXHUYECKIME OTUETbI, 0630pbl,
ny6IMKaLnm, PeLeH3ny B NPaKTUYECKON TEXHUYECKON AeATeNbHOCTH
O6LLenpotheccnoHanbHble OrlMK-5 CnocobeH PeLLaTb Hay4HO-UCCEA0BATENLCKIE 3a/a4M NMPY OCYLLECTB/IEHNM
KOMMETEHLMN npoqoeccmoyaanom [eATeNbHOCTU C NPUMEHEHNEM COBPEMEHHBIX MH(OPMALIMOHHBIX
TEXHOMNOINA N NPUKNaAHbIX annapaTHO-NPOrpamMmmMHbIX CPeACTB
OlK-5. 2 OpraHusyeT, BbIMNO/HAET IKCNEepUMEHTa/IbHbIE UCCEA0BaHUA HA COBPEMEHHOM
YDOBHE 1 aHa/IM3NPYET pesynbTarhbl
YHuBepcasibHble YK-1 Cnoco6eH 0oCyLecTBAATb MOUCK, KPUTUUECKWIA aH/IN3 1 CUHTE3 MHOPMAaLIW,
KOMMETEHL MK NPUMEHSITb CUCTEMHBI MOAX0/, NS PeLleHnst NOCTaBNeHHbIX 3a4aY
YK-1. 1 3HaeT npuHUmMnbI cbopa, 0T60opa 1 0606LLEHNA HDOPMALMN.

2. TpeboBaHna HI'TY K niiaHMpyeMbIM pe3y/ibTaTam 00yyeHUs, COOTHECEHHbIM C
NHAMKATOPaMu LOCTKEHNS KOMMETEHL I

Tabnuua 2.1

VIHAMKATOPbI AOCTMKEHUST KOMMETEHL WA

PesynbtaTbl 06y4eHns

®dopmMbl opraHmnsaumn
3aHATUI

OIIK-1. 2 YMmeeT HcHOIb30BATH OCHOBHBIE YKCIIEPHMEHTAJIbHbIE MeTO/IbI
onpeneaeHust PU3NKO-MeXaAHHIECKHX CBOMCTB MATEPHAIOB U W3/ eJIHi

3HaTb npupoay n CcBOICTBa MaTepunasnos, a TakXXe METOAbI NX O6p860TKI/I

INekuwu; JlabopatopHble paboThl;
CamocTosaTenbHas paborta

3HaTb CNOCO6LI MOMYYEHNS U3AENNIA N3 MaTepUaoB, PaKTOpPbI, BANSIOLLIME Ha
Ka4yecTBO n3aenui

Nekuyun; JlabopaTopHble paboThl;
CamocTosTenbHas paboTa

MMETL OMbIT NPOBEAEHNA CTaHAAPTHbLIX UCMbITaHWA Mo onpeaeneHno CBOICTB
MaTepuanoB U rOTOBbIX 3L

Nekuyun; JlabopaTopHble paboThl;

OIIK-2.1 YmeeT rpaMoTHO 0(popMJISITH HAYYHO-TEXHHYECKHUE 0TUEThI,
0030pbI, MYOINKAIHH, PeIleH3UH B NPAKTHYECKOH TeXHHIeCKOMH
AesATeJHLHOCTH

YMETb OCYLLECTB/IATL Ha 6ase Tpe6ye|v|b|x dJVI3MKO-XVIMW—IECKVIX N MeXaHNYeCKNX
XapaKTepUCTUK BbIGOP MaTepmana n TeEXHONOrMM ero 06paboTku

Nekuyun; JlabopaTopHble paboThl;
CamocTosTenbHasa paboTta

OIIK-S. 2 OpranusyeT, BHIIOJHSIET SKCHEPAMEHTAJIBHbIC HCCJIe/I0OBAHNS HA
COBPEMEHHOM YPOBHE H AHAIM3UPYeET Pe3yJbTAThI

MMETb MPeACTaB/IHIE O CTPYKTYPE U CBOICTBAX pas/IMUHbIX MaTepuanos, 0
B3aVIMOCBSI3M MEX/Y CTPYKTYPOIA, CBOMCTBaMM 1 MPUMEHEHEM MaTepPUaIoB B
Pa3INYHBIX OTPACAAX MPOMbILLIEHHOCTM

Nekuun; JTabopaTopHble paboThl;
CamocTosTenbHas paboTta

yMEeTb aHa/IM3MPOBATh KAUeCTBO W3AENWIA, YCTaHABAMBATb MPUUNHBI MOSABIEHNA
[ePEKTOB 1 Croco6bl MX YCTPaHEHUS

Nekuun; JTabopaTopHble paboThl;
CamocTosTenbHasA paboTta

YK-1. 1 3naeTr npuHIHUIbI cfopa, oT60pa U 0600eHUsT HHPOpMANMH.

3HaTb OCHOBHbIE KNacCbl MaTepunanos, NCNOMb3YEMbIX A1 N3rOTOBNEHNA AQT&I‘IEVI
MaLlnH

JNekuwnn; NlabopaTopHble paboThl;
CamocTosaTenbHas paborta

3HaTb 3aKOHOMEPHOCTU U3MEHEHWS CBOWCTB MaTepMasioB B 3aBUCMMOCTM OT
cocTaBa, CTPYKTYPbl U METOA0B 06paboTKM

Nekuun; JlabopaTopHble paboThl;
CamocTosaTenbHas paborta

3. CoaepykaHue 1 CTPYKTypa ANCUMUN/NHBI

Tabnuua 3.1




TeMbl NeKuni

Yacbl

M3 Hux B
thopme npakT.
noAr., vac.

AKTUBHble
thopMbl, Yac.

NHankaTopbl
LOCTVXKEHUA
KOMMeTeHUniA

YyebHast AeATENbHOCTb

CemecTp: 4

AvpakTrnyeckas eanHmua: CTpPoeHWe MeTas/ioB

1. 3HayeHve 1 3a8a4m Kypca

OrlK-1.2,0r1
K-5.2

3HaueHve 1 3afa4m Kypca.
Hay4yHo-TexH1YecKuiA
MPOrpecc v ero rnasHble
coctasnsowme. OCHOBHbIE
Hanpas/ieHns PasBUTUSA
maTepuanos.
Knaccugukauma metannos.
O6Luye CBOICTBA METa/I/IOB
¥ CMNaBOB.
KpucTannnyeckoe cTpoeHve
martepuanos. PeasibHoe
CTPOEHME METIINYECKMX
matepmnanos. ObLlee
MOHATNE KOHCTPYKLNOHHOIO
matepmuana. Knaccugpukaums
KOHCTPYKLMOHHbIX
matepuanos. Ob6Line
CBOWCTBa
KOHCTPYKLMOHHbIX
maTepuanos. CoBpeMeHHbIe
MEeTOAbl OLEHKM
MeXaHU4eCcKuXx,
TEXHO/TOMMYECKNX W
3KCn/yaTauMoHHbIX CBOMCTB
1 pacueta ux npu
MaLU1HHOW 06paboTKe.
3aBMCcMMOCTb
MEXaHNYECKUX,
(PU3NKO-XUMUYECKMX 1
TEXHO/IOrMYECKNX CBOMCTB
OT XMMMNYECKOro cocTasa
crnsaBa u ero CTPyKTypbl.
PaboTbl OTEYECTBEHHBIX U
3apy6eXXHbIX YYeHbIX B
06n1acTn MaTepranoBeieHNs
(M.B. NomoHocos, Mr1.
AHocos, [1.K. YepHos, I'.B.
CamcoHoB, Jleebyp,
Tpooct, Copbu u ap.).




2. MeTtannbl.

OlMK-1.2,0M
K-5.2,YK-1.1

MpW3HaKN MeTasnos;
CYLLHOCTb
aTOMHO-KPUCTANININYECKOro
CTPOEHUSA; peasibHOe
CTPOEHWEe MEeTa/I/IO0B;
KMHEeTMKa npotiecca
KpucTanmsauum MeTanios
1 CNNaBoB; AnarpaMmmMa
COCTOSIHMA YACTOrO
BELLeCTBa, NOHATHE
KpucTanmsauum (KUAKoCTb
TBEPAOe, ra3 XMLKOCTb
TBEPLOe, ra3 TBepLoe,
TBEpAOe TBepPAOe);
TemnepaTypHas
3aBMCMMOCTb CBOGOAHOA
3HEPrK 4115 XXMAKOTO U
TBEPLOro COCTOAHUSA
BELLeCTBa; CTerneHb
nepeoxnaxaeHus.
Onddysns B meTannax u
crnnasax. MeTtannmyeckuii
Tnn cBasun. CTpoeHue
KPUCTa/IMYECKUX PeLLEeTOK
1 UX OCHOBHbIE MapameTpbl.
Monnumopduam MeTannos.
OCHOBHbIE NOJIOXKEHNA
Teopun KpUCTaNIm3auun.
LieHTpbl KpucTanmsaumm v
POCT 3epeH. MocTpoeHne u
aHan3 KPUBbIX
OXNAXAEHNUS.




3. MeToabl onpeaeneHus
MeXaHWYecKMX CBOWCTB

OlMK-1.2,0r
K-2.1,0MK-5
2

Mpoveccol gechopmanmm u
paspyLLeHus; CyLLHOCTb
MeXaHW4eCKNX CBOWCTB;
XapaKTepUCTUKM NPOYHOCTU
M NIaCTUYHOCTK, yaapHas
BA3KOCTb, TBEPAOCTD,
yCTa/I0CTHblE
XapaKTepUCTUKK. PeasibHas
CTPYKTypa MeTasI/I0B 1
METO/bl ee UCCNef0BaHNS.
MexaHun4yeckue,
(hm3myeckue 1
TEXHO/I0TMYECKIMe CBOWCTBA.
OnpegeneHye NPOYHOCTHbIX
1 NIaCTUYECKNX CBOWCTB
NPV PacTSHKEHNMN.
3mepeHue TBepAOCTM MO
bpuHennto, Pokeenny,
Bukkepcy.
MuKpOTBepAOCTb.
Knaccugukaumsa gethektos
peasibHON CTPYKTYpbl.
O6pasoBaHue
MaKpoLedeKToB npu
NepBUYHON 1 BTOPUYHOM
KpucTainn3aLum cniasos.
MukpoaetheKTbl 1
cy6CTpyKTYpa
MeTa/IIMYeCKUX CrJ1aBoB.
BHyTpeHHee CcTpoeHme
3epHa. CybmunkpoaedekTbl B
Kpuctasiax. CoBpeMeHHbIe
METOZbl UCCMef0BaHNSA
peasibHOW CTPYKTYpbl
MeTa/1/10B 1 CM/1aBOB.
Kpusasa OanHra;




4. narpaMmMbl COCTOAHUA

OrMK-1.2,0r
K-2.1,0MK-5
2,YK-1.1

[wnarpamMmbl COCTOAHUSA 415
CMN/aBOB: C HEOrpaHNYeHHON
pacTBOPUMOCTbIO, C
orpaHu4YeHHoM
pacTBOPUMOCTbHO
3BTEKTNYECKOro Tuna,
06pasyoLLMX XUMUYECKME
COeAMHEHNS,
UCMbITbIBAOLLMX
NoAMMOpPHbIe
npespaLleHns; dasbl v
CTPYKTYPHble
cocTaBnsoLLMe
METaJI/INYEeCKNX CMNaBoB.
OCHOBHbIe TUMbI CTPYKTYP U
B3aMMO[ENCTBME
KOMMOHEHTOB NpK
06pa3oBaHnM
METa/I/IMYeCKNX CrIaBoB.
CTpoeHue 1 CBOWACTBA
TBEpPAbIX PacTBOPOB
3ameLLeHNs, BHeAPEHNS U
BblUTaHUA. Y CNOBUSA
B3aVIMHOI PacTBOPMMOCTU
KOMMOHEHTOB NpK
06pa3oBaHNV TBEPAbIX
pacTBOpPOB. XNMUNYeCKNe
COeIMHEHVS B CriaBax.
CTpoeHue 1 CBOIACTBa
MeXaHUYeCKNX CMeceil.
f1BNneHue BblaeneHus
N30bITOYHBLIX (ha3 Npu
4acTUYHOM pacnaje
TBEPAbIX PacTBOPOB.
MpaBuno as.
MpaKTnyeckoe 3HayeHme
AvarpamMmm COCTOSHUIA 415
aHasmsaun
COBEPLLIEHCTBOBAHWSA
TEXHO/OMMYECKMX
MpoLLeccoB Ha
MpOu3BOACTBE.

AvpakTyeckas eanHuLa: XXeneso-yrnepoancTble chiaBbl




5. Anarpamma cocTosHuA
XKene3o-LUeMeHTUT.

OlMK-1.2,0r1
K-5.2,YK-1.1

[JunarpamMma cocToaHua
XENe30-LeMeHTUT.
3HayeHve NMHWUIA 1
obnacTeli anarpamm.
OCHOBHble CTPYKTYpHble
cocTaBnsoLLme
KEeNe30yr1epoanCTbIX
cnnaeos. O6Las
Knaccugmkaums
XKENe30yrnepoancTbIx
CM/1aBOB MO COLEePXKaHUIO
yrnepoga. CTpoeHwue v
CBOICTBA YrNepoaAnCTON
ctanu. BnuaHue yrnepoga v
Np1Meceii Ha cBolCTBa
YrneponCTOn CTaIn.




6. CTpoeHMe 1 CBOICTBa
CTasieil 1 YyryHoB

OMK-1.2,0r
K-5.2,YK-1.1

Knaccugmkaums
YrnepoaucTon cTanm no
MPYMEHEHWIO 1
MapKMpoBKa.
["ocyfapcTBeHHbIe
cTaHfapTbl Ha
YIrNepoanCTYIO CTaslb.
Knaccugmkaums
YrnepoancTbIX cTanei
06bIKHOBEHHOI 0 KayecTsa U
KayeCTBEHHbIX; XMMUYECKMIA
COCTaB, MexaHUYecKme
CBOWCTBa, MapKMPOBKa,
06/1aCTb MPYMEHEHMS.
Knaccudgukaums
KOHCTPYKLMOHHbIX
NernpoBaHHbIX CTanel;
OCHOBHbIE flernpyoLme
3/1EMEHTbI, UX YCI0BHOE
0003HaYeHne B MapKUPOBKE;
OCHOBHbIE CBOIACTBa
KOHCTPYKLMOHHbIX
NervpoBaHHbIX CTanel n
06/1aCTN MX NPUMEHEHNS
Buabl cTanein n cnnasos ¢
0co6bIMM CBOWCTBAMMU
(aBTOMaTHbIE CTaNN,
KOPPO31OHHOCTOMKMNE
CTann, XXaponpouHble CTanu
1 cnnaebl); 061acTb
NPUMEHEHWNS, XUMUYECKINIA
cocTaB, CBOMNCTBA.
Knaccutmkaums v
MapK/1poBKa
WHCTPYMEHTa/IbHbIX CTasei
06/1aCTb MPYIMEHeHMS,
XVIMUYECKUIA COCTaB,
CBOWCTBA.

CTpoeHme 1 cBOICTBA
yyryHoB. BauaHue yrnepoga
¥ NpYMecein Ha CBOIACTBa
4yryHoB. Knaccudgukaums
4yryHoB no
MUKPOCTPYKTYpE v
npyMeHeHn0. OCHOBHbIE
CTPYKTYpPbI CEPOro YyryHa.
BnusHme opmbl 1
pa3mMepoB rpauUTHbLIX
BK/THOYEHUIA Ha
MeXaH14ecKune CBOMCTBa
ceporo yyryHa. MeTogbl
MOBbILLEHMS MPOYHOCTM
ceporo yyryHa. M

AnpakTuyeckas eguHMLA: TepMmnyeckas U XMMUKO-TepMUYecKasi 06paboTka




7. Teopusi TEPMUYECKO
06paboTKu.

OmMnK-5.2,YK
-1.1

Knaccugukaumsa BuaoB
TEPMMYECKOI 06paboTKM.
Tpu aTana TepMUYECKOi
06paboTKM - Harpes,
BbIEPXKKA, OX/IaXKAEHME.
B0O3MOXHOCTb 1
(hM3nYeckas OCHoBa
OTAENbHbIX BUA0B
TEPMUYECKOTO U
TePMOMEXaHNYECKOro
YNPOYHEHUS CM/1aBOB.
KpuTuyeckme ToUKuU.
das30Bble NpeBpaLleHns B
CTa/In Mpu OCYLLECTB/IEHNM
TepMUYECKO 06paboTKN.
O6pa3oBaHue aycTeHUTa.
PaKTOpbI, BINAKLLMNE HA
KWMHETMKY pocTa 3epHa
aycTeHuTa.
MogaunguunposaHue,
MUKPOJIETPOBaHKe.
BnnsHue pasmepa 3epHa
aycTeHUTa Ha
MeXa-HUYecKume CBOMCTBa
CTasIn Moc/e 3aBepLUeHNs
TEPMMYECKO 06paboTKM.
Lnddy3noHHbIe NpoLiecchbl
npwv BblAepXXKe. Anarpammbl
M30TEPMUYECKOTO U
TEPMOKMHETUYECKOTO
pacna-Aa aycTeHuTa B
cTanu.

MepnuTHOE NpeBpaLLeHme,
MeXaHu3M, KMHeTuKa 1
XapaKTepucTunka CTpyKTyp.
MexaHun4yecKure CBOMCTBa
nepnvTa, copéura,
TpooCTUTa.
MapTeHCUTHOE
npespatleHne. KuHetuka u
MeXaHu3M NpeBpaLLeHus.
OCHOBHble 0CO6eH-HOCTH
MapTEeHCUTHOrO
npeBpaLLeHuns.
MWuKpOCTpYyKTypa 1
CyOMUKPOCTPYKTYpa
MapTeH-cuTa.
JucnokauunoHHas npupoga
BbICOKOI MPOYHOCTY
mMapTeHcuTa. M3meHeHne
BHYTPEHHUX HanpsXXeHWiA
npy MapTEHCUTHOM
npeBpaLLeHnN.

M




8. MNpakTnkKa TepMUYECKOi1
06paboTKN.

OlK-5.2

MpokaneaeMocTb U
3aKa/IMBaeMOCTb CTa/N.
OTnyck cTanu.
Hopmanusaumsa ctanu. Lienn
N TeMnepaTypHble PEXUMbI
HopmManm3aumn. CTpyKTypa
1 MeXaHU4ecKmne CBOMCTBa
HOP-MafIM30BaHHOM CTa/w.
3akanka ctanu. Lenu,
PEXMMbI 1 CNOCO6BI
3aKanku cTaam.
MoBepxHOCTHaA 3aKaKa.
YydLleHne cTau.

9. XMnNKo-TepmMmnYyeckas
obpaboTka cTasnei

OMK-1.2,0M
K-5.2

HasHaueHwue 1 Buabl
XVIMUKO-TEPMUYECKON
06paboTKm (LemeHTaums,
a3oTMpoBaHue,
HUTPOLEMEHTALMS, MOHHOE
a30TMPOBaHUE) N KX
B/IUSIHWE Ha CBONCTBa
fetanei.

HasHaueHwue 1 Buabl
LemeHTauun. MexaHusm
06pa3oBaHus
LIeMEHTOBaHHOI O C/104, ero
CTPYKTypa 1 CBOICTBA.
3MeHeHne CTPYKTYpbI U
CBOWCTB C/104 Npu
TepMUYECKO 06pa-60TkKe.
LlemeHTaums B TBepAOM
Kap6ropusarope, rasosas
LiemeHTauus. MexaHuzaums
1 aBTOMaTM3auusa npowecca
LieMeHTauuu.
A30TMnpoBaHue cTanun. Lenn,
PEXWM U CYLLLHOCTb
a30TMpOBaHUs.
LimaHnposaHue cTanu.
BnunsHue TemnepaTypbl Ha
passuTne anuddysmm
yrnepoga v asota B CTaJiu.
HuTpouemeH-Tauusa ctanu.
O6LMe NPUHLMMDI

AN dy3noHHOI
MeTaIn3aLmun.

AvpakTyeckas eanHmLa: LiBeTHble MeTan bl U CM/iaBbl.




10. CninaBbl Ha OCHOBe MeaMu,
UTOMUHUSA W TUTaHA

OrMK-1.2,0r1
K-5.2,YK-1.1

Knaccudmkaums, CBOICTBA,
06/1aCTb MPYMEHeHMs
CM/1aBOB Ha OCHOBE MefaMu,
AIIOMUHNSA, TUTaHA, LMHKa;
MapK/pOBKa LiBETHbIX
MET&/1/10B 1 CM/1aBOB.

Megb 1 ee cnnasbl. J1aTyHu,
X CBOWCTBA, MapKMPOBKa 1
npyMeHeHve. BpoH3bl.
CocTaB 1 cBOICTBa 6POH3,
X MapKMpoBKa 1 061acTb
NPYMEHEHNS.

AnemMeHTbI MeTanyprum
TuTaHa. CBOICTBa TUTaHa 1
BIUSIHWE NErNPYHOLLX
anemeHTOB. CTpyKTYypa n
CBONiCTBa
KOHCTPYKLMOHHbIX CM/1aBOB
Ha OCHOBe TWTaHa.
Tepmuueckas 06-paboTka
TUTAHOBbIX Cr/1aBOB.
AJIOMWUHWI 1 €ro Cnuasbl.
Junarpammbl cOCTOAHUS.
[Jethopmumpyembie 1
NNTENHbIE aN-MUHNEBbIE
crnasbl. Tepmuyeckas
06paboTka AypastoOMUHOB.
JucnokaunoHHas npypoaa
YNPOYHEHWS Npy
TepMUYECKO 06paboTKe
a/IlOMUHVIEBBIX Cr/1aBOB.
JnTeiiHble cnnassbl,
CUNYMUHbI. HoBble
a/IlOMUHVIEBbIE Cr/aBbl:
CAIN un CAC. Obnactu
NPYMeHEeHNS
a/IlOMU-HUEBbIX CMNaBOB.
LLMHK 1 cnnasbl Ha ero
ocHose. [MpnmeHeHne.

AvpakTnyeckas eauHmua: Cneuvanb

Hbleé MaTepuasbl

11. HemeTannnyeckune
marepuasibl

OMK-1.2,0r
K-5.2,YK-1.1

OCHOBHble BMAbI
NoSIMMEPOB; CYLLHOCTb
npotecca NoaMmMepusaLmn n
NOMIMKOH/EHCA-LINMK;
CBOICTBaA
TepMOnacTUYeCKmX,
TepMOpPEaKTUBHBIX,
ra3oHarnonHeHHbIX
nnacTMacc; 31acTomepbl,
PE3UHBI, KNen, repMeTUKMN.
Knaccuukaums n suapl
HeopraHNU4YecKnx u
OpraHN4YecKmx cTekon,
CUTANNOB, METATIN-YECKNX
CTEeKO/; MEXAHNYECKNE,
(hM3nYeCcKne N XMMUYECKME
CBOWCTBA CTEKO/.




12. KoMNO3ULMOHHbIE
marepuasibl

OMK-1.2,0r1
K-5.2,YK-1.1

Knaccugukaums
KOMMO3MLMOHHBIX
MaTepuasnioB; OCHOBHbIE
TUNbI APMUPYIOLLNX U
MaT-PUYHBIX MaTepyasioB.

TeMmbl NabopaTopHbIX paboT

Yacbl

M3 Hux B
thopme MpaxT.
Moar., vac.

AKTUBHble
hopmbl, vac.

NHankaTopsl
[OCTUKEHUSA
KOMMeTeHLn

YyebHasa aeaTeNIbHOCTb

Cemectp: 4

AupakTrnyeckas egnHuua: CTpoeHne MeTasioB

1. NccnefoBaHWe CTPOEHNS
MEeTasIN10B 1 CMnJ1aBoB
MeToZamu Makpo- 1
MUKpOaHan3a

OrlMK-1.2,0r
K-5.2

OCBOWTb METO/bI MAKPO- 1
MWUKPOCTPYKTYPHOTO
aHanmsa. lNMo3HakomMuTCcs ¢
COBPEMEHHO
ccnefoBaTeIbCKOA
TEXHUKOWA. MccnefoBaTb
13N10M, OnuncaThb ero
CTPOEHUE, ONPeaenuTh TUM
“3noma n fatb 060CHOBaHMe
0 BO3MOXHbIX NPUYMHaX ero
06pasoBaHus. M3yuntb
YCTPOMCTBO ONTUYECKOIO
MMUKPOCKOMa, onuncatb ero
CTPOEHUe, NPOBECTU
MUKpOUCCNef0BaHme
CTPYKTYpPbI 1 ONpesenunTb
6ann 3epHa No cTaH4apTHOIA
LLKasie N METOLOM
"cekymx"

AnpakTudeckas egnHuua: >Keneso-yriepogucTol

€ Crnnasbl

2. N3yyeHue amarpammsi
COCTOSIHUA CMNJIaBOB CUCTEMbI
"ykeneso-LemMeHTUT"

OMK-1.2,0r1
K-2.1,0MK-5
2

N3yuntb CTPYKTYpPY
XENe30yrnepoanucTbIx
cnnaBoB (CTanein un
YyryHos),
OXapaKTepun3oBaThb
CTPYKTYpPHble
cocTasnsoLme
XKene30yrnepoamncTbIX
Cr1aBoB, onucaTb npoLecc
KpucTannmsaumm
KOHTPO/IbHOIO
XKene30yrnepoamcToro
crnasa, NPMo6pecTu HaBbIK
paboTbl C ONTUYECKUM
MeTan1orpapuyecKum
MVKPOCKOTMOM.

AnpakTuueckas eauHnLa: TepMuyeckas U XMMUKO-TepMuyeckasi 06paboTka




3. ViccnepoBaHume cnoco6oB

TePMMYECKO 06paboTKn Ans
MOBbILUEHNS KOHCTPYKTUBHOM

NPOYHOCTN AETAIN

OMK-1.2,0r
K-2.1,0MK-5
2

Mo3HAKOMMTBLCS C BUAAMU
TepMUYECKON 06paboTKM
cTaneii, NPUoBpPecTN HaBbIK
paboTbl C 1a60PaTOPHLIM
obopygoBaHvem (Nevamm u
TBEpAOMepamu), BblbpaTb
PEXMMbI 1 NPOBECTY
TePMUYECKYI0 06paboTKy
ctanei 20, 45 n Y8,
MPOBECTU MCCnesoBaHne
MUKPOCTPYKTYp CTanei
nocne pasfnyHbIX BULOB
TEPMMYECKOI 06paboTKN,
MOBbICUTb KOHCTPYKTUBHYHO
MPOYHOCTb AeTa/IN.

AvpakTryeckas eanHmua: LiBeTHble MeTan bl 1 CM/iaBbl.

13. Tepmuyeckas 06paboTka
AehopMmpyeMbIX
atOMUHUEBBIX Cr/1aBOB

OMK-1.2,0r1
K-2.1,0MNK-5
2,YK-1.1

3yunTb 0CO6EHHOCTI
TePMUYECKO 06paboTKM
LehopmrpyemMbIX
NOMUHMEBBIX CM/aBOB Ha
npumMepe gypantomvHa 41 n
cnnasa AMrbS.

15. LiBeTHble MeTa/Ibl U
Cnnasbl.

OlMK-1.2,0r1
K-5.2,YK-1.1

N3yunTb Nog MMKPOCKOMNOM,
3apvcoBaTb 1 onucatb
MUKPOCTPYKTYpPbI NaTyHe,
CUNYMWHOB, BPOHS3,
JypantoM1HOB, 6a661TOB,
[1aTb OMUCAHNE NX CBOWCTB
1 NPUMEHEHNS.

AnpakTuueckas eanHunua: CneumanbHble MaTepuanbl

4, KonnyecTBeHHbI aHanm3
yPaBHEHNS KOHCTPYKTUBHOW
MPOYHOCTY YINEPOANCTbIX
CTaselh nocne 06 bEMHOro
YNPOYHEHWS

OrMK-1.2,0r
K-2.1,0MK-5
2,YK-1.1

YCcTaHoBUTb
KOMIMYECTBEHHYHO
3aBUCUMOCTb MexXay
CTPYKTYpOi1 1
MeXaHNYeCKUMU
CBOMCTBaMW CTanmn ans
Hay4HOro noaxopa K
COBEPLLEHCTBOBAHWIO
MPOMbILLINIEHHOWA
YNPOYHAOLLEN TEXHONOTNN

14. PekpuctannmnsaumoHHbI
OTXUI

OMK-1.2,0r1
K-2.1,0MK-5
2

VccnepoBatb BMAHME
CTerneHun NNacTUYeCKoN
XONIOAHON Aethopmaruy v
Temneparypsbl
PEKPUCTANIN3ALMOHHOIO
OTXWra Ha CTPYKTypy
(BeIMUMHY 3epHa) 1 Ha
MeXaHW4ecKue CBONCTBa
(TBEPAOCTD)
MaJ10yrIepoANCTON CTaIn

3.1 lNpakTnyeckas NoarotToBkKa

Tabnuua 3.2
No TeMbl 3aHS TN dopmbl opranusaum Cofiep>kaHue nNpaKTUYecKon NoAroToBKu
3aHATUN (Bnabl pabor)
1 ViccnefoBaHme CTPOEHMA METASI/IOB U N6 BbINonHseT cneaytoLme BUbl paboT:

CnnaBoB METOAAMN MaKpoO- N MUKPOaHa/1n3a

NpOBeAEHME UCCNEeA0BaHMUIA MOBEPXHOCTY
pespyLLeHns MaTepuanos. OnpeaeneHme
TMNA paspyLUeHVS.




2 VccnepoBaHme cnocob0oB TEPMUYECKO N6 BbINonHAET cnepytoLme Buibl pabot:
06paboTKM A48 NOBLILLEHUA KOHCTPYKTUBHOW MOJyYeHMe NPaKTUYECKMX HAaBbIKOB
MPOYHOCTM AeTanm npoBefeHNs TepMO0BPa6bOTKM CTanel.
MoaroToBka 06pasLoB 4/15 NPoBeAeHUs
TepMuyeckoin 06paboTku. MposeseHs
pasnM4YHbIX BUAOB TEPMUYECKON
06paboTKW. V3mepeHve TBEpAOCTH
maTepuanioB. AHa/n3 NOJYYEHHbIX
pe3ynbTaToB U BbISB/IEHNE B3aVIMOCBA3N
"CTpYKTypa-cBolicTea"

3.2 CamocToATeNbHast paboTa 0by4yaroLlerocs

Tabnuua 3.3
o VIHAMKaTOpb | Yacbl Ha Yacbl Ha
No Brabl caMocTosTe/NIbHOM paboThl LOCTUXKEHNA
< [BbINO/IHEHWE [KOHCYIbTaLNK
KOMIMETEHLMIA
CemecTp: 4
OrlK-1.2,0MkK-
1 |Pr3/Pethepar 2.1,0MK-5.2,y (30 4
K-1.1

BbinosniHeHue PIT3 BKNOYAKOLLErO 3a4aHus Mo Cnefyowmum TeMaM: KpUCTaI/IMYeCKoe CTPOEHWe BELLLECTBa,
AvarpaMmmbl COCTOSIHWI, fedhopMauus 1 pekpucTaninsaums, BUabl CTaslein 1 TepMmnyeckas 06paboTka.:
M3yyeHne gnarpaMmMbl COCTOSAHWUA Cr1aBOB CUCTEMbI ")Kefe30-LeMeHTUT" : METOANYECKME YKA3aHUSA K
nabopatopHoii paboTe Ne 2 no Kypcy "MatepunanosegeHue” ans 2 kypca MT® n 1 kypca PJIA fHEBHOro
06y4yeHnsa / HoBocmb. roc. TexH. yH-T ; [cocT.: H. B. MNnoTtHukoBsa 1 ap.]. - HoBocmbumpcek, 2010. - 20, [2] ¢. :
nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000136573 LigeTHble MeTaN bl 1
CrnaBbl. PEKPUCTANININ3ALMOHHbIA OTXXUT : METOAMYECKME YKa3aHWs K BbINO/IHEHMIO 1ab0paTopHbIX paboT
Ne 5 1 6 no gucumniunHe "MatepuanosegeHne” / HoBocnb. roc. TexH. yH-T ; [cocT.: E. A. jpo6ss, A. A.
HukynuHa, H. C. MouanuHa]. - HoBocmounpcek, 2011. - 22, [2] ¢. : wun., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000156040 MccneaoBaHne cnocob0B TepMUYEcKoli 06paboTKM ans
MOBbILLEHNSI KOHCTPYKTUBHOM NPOYHOCTM feTanu : MeTOAMYECKME YKa3aHUs K labopaTopHoi paboTe Ne 3
no Kypcy "MartepunanosegeHue” ana 2 kypca MT® un 1 kypca ®J1A gHeBHOro oby4veHns / Hosocmo. roc.
TeXH. YH-T ; [cocT.: A. . CmupHOB, E. A. Apo6ss, A. A. HukynuHa]. - Hosocubupck, 2010. - 25, [1] ¢. :
nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000146196 ccneaosaHue CTPOEHNS
MEeTa/1/I0B U CM1aBOB METO4amMV Makpo- U MUKpOaHan3a : MeTOAMYECKMe yKa3aHUs K 1abopaTopHOi
paboTe Ne 1 no Kypcy "MatepuanosefeHue"” ana 2 kypca MT® u 1 kypca ®JIA gHeBHOro obyyeHus /
HoBocKb. roc. TexH. yH-T ; [cocT.: H. B. MNnoTHMkoBa 1 ap.]. - HoBocubupck, 2007. - 14, [1] ¢. : un.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000070177 OpraHm3aums camocTosTeNbHO
paboTbl CTYAeHTOB HOBOCMOMPCKOro rocyAapCTBEHHOI0 TEXHUYECKOrO YHMBEPCUTETA | METOAMNYECKOE
pykoBoAcTBO / HoBOCKG. roc. TexH. yH-T ; [cocT.: FO. B. HukuTuH, T. FO. CypHuHa]. - HoBocunbupck, 2016.
- 19, [1] c. : Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000234042

OrlK-1.2,0r1K- 30 0

2 |MoAroToBKa K 3aHATMAM 5.2.YK.11




MoAroToBKa K 3aHATUAM BK/IHOUaEeT B cebs MOBTOPEHME MaTepuana, NPOrMAeHHOTO Ha IeKLMSX, U3ydeHne
[OMNOMHUTENBLHON NUTepaTypbl. JleKuum ynTatoTces Mno 4 Yaca B e Hefenn. CTyAeHT LO/MKEH BECTU
KOHCMNEKT. B KOHCMEKTe peKOMeHAYeTCs BblAeNATb TEPMUHBI, ONpeae/ieHns, CXeMbl METOAMK, JaBaemble
npenogasaTtenem, BbIMUCbIBATb HEMOHATHbIE C/10Ba U ONpefeneHns, KOTopble YTOYHATL 160 BONpOCcaMm K
npenogasarento, MM60 C NOMOLLbI Y4eOHUKOB, SHLMKIIONEANYECKMX COBAPe U CNPaBOYHUKOB. :
M3ydeHne guarpammbl COCTOAHMA CM/IaBOB CUCTEMbI ")Kene3o-LeMeHTUT" . MeTOAMYECKMe yKasaHna K
nabopatopHoii paboTe Ne 2 no Kypcy "MatepuanosefeHue” ans 2 kypca MT® n 1 kypca PJIA fHEBHOrO
06y4eHus / HoBocm6. roc. TexH. yH-T ; [cocT.: H. B. MnoTHukosa 1 ap.]. - Hosocmbumpck, 2010. - 20, [2] c. :
nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000136573 LigeTHble MeTan bl U
CrnaBbl. PEKPUCTANININ3ALMOHHbIA OTXXUT : METOAMYECKME YKa3aHWS K BbINO/IHEHMIO 1abopaTopHbIX paboT
Ne 5 1 6 no gucumnauHe "MatepuanosegeHne” / HoBocr6. roc. TexH. yH-T ; [cocT.: E. A. jpo6ss, A. A.
HukynuHa, H. C. MoyanunHal. - Hosocnbupck, 2011. - 22, [2] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000156040 VccnenoBaHme CTPOEHNS METaNINOB U CNaBoB
MeToamu MaKpo- 1 MUKpOaHanm3sa : METOANYECKME YKa3aHMs K nabopaTopHoii pabote Ne 1 no Kypcy
"MatepuanosegeHue" ans 2 kypca MT® n 1 kypca ®J1A gHeBHOro 06yyeHus / HoBocub. roc. TexH. yH-T ;
[cocT.: H. B. MNMnoTtHmkoBa u ap.]. - HoBocmbupck, 2007. - 14, [1] c. : un.. - Pexxkum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs0O00070177 VccneaoBaHWe crnoco60B TepMMYeckolii 06paboTkum ans
MOBbILLEHNS! KOHCTPYKTUBHOW NPOYHOCTU AeTanu : METOANYECKME YKa3aHWs K nabopaTopHoii paboTe Ne 3
no Kypcy "MartepuanosegeHue™ ana 2 kypca MT® un 1 kypca ®J1A gHeBHOro oby4veHus / Hosocmb. roc.
TexH. yH-T ; [cocT.: A. . CMunpHoB, E. A. po6s3, A. A. HukynuHa). - Hosocnbupck, 2010. - 25, [1] c. :
un., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000146196 OpraHu3auus
CaMoCTOsTe/IbHOM paboThbl CTyeHTOB HOBOCHBUPCKOro rocyapCTBEHHOr0 TEXHNUYECKOr0 YHNUBEPCUTETA :
METOAMYECKOe PYKOBOACTBO / HOBOCKMO. roc. TexH. yH-T ; [cocT.: KO. B. HukutuH, T. KO. CypHuHa]. -
HoBsocubupck, 2016. - 19, [1] c. : Tabn.. - Pexxum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234042

OlK-1.2,0MNK-
3 |MNoparotoBka K atTecTauun 2.1,0MNK-5.2,y |8 2
K-1.1

MoAroToBKa K aTTecTaluy BKIOYAET B cebs 13yyeHUe NEKLMOHHOIo MaTeprana u AonoHUTEeIbHO
nnTepartypbl.

: syyeHune gnarpammbl COCTOAHMA CMNaBOB CUCTEMbI "XKefe30-LeMeHTUT" : MeTo4MyecKkue ykasaHmsa K
nabopatopHoii paboTe Ne 2 no Kypcy "MatepuanosefeHue” ans 2 kypca MT® n 1 kypca PJIA fHEBHOro
06yyeHus / HoBocu6. roc. TexH. yH-T ; [cocT.: H. B. MnoTHukosa 1 ap.]. - Hosocmbumpck, 2010. - 20, [2] c. :
nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000136573 LigeTHble MeTan bl 1
CrnaBbl. PEKPUCTANININ3ALMOHHBIA OTXXUT : METOAMYECKME YKa3aHWs K BbINO/IHEHWIO 1ab0paTopHbIX paboT
Ne 5 1 6 no gucumninHe "MatepuanosegeHne” / HoBocrb. roc. TexH. yH-T ; [cocT.: E. A. jpo6ss, A. A.
HukynuHa, H. C. MoyannHal. - Hosocnbupck, 2011. - 22, [2] c. : un., Tabn.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000156040 ccneaoBaHne crnoco60B TepMUYEcKoli 06paboTkM ans
MOBbILLEHNS KOHCTPYKTUBHOW NPOYHOCTU AeTanu : METOANYECKME YKa3aHWs K nabopaTopHoii paboTe Ne 3
no Kypcy "MartepuanosegeHue™ ana 2 kypca MT® un 1 kypca ®J1A gHeBHOro oby4veHus / Hosocmb. roc.
TexH. yH-T ; [cocT.: A. . CMunpHoB, E. A. po6s3, A. A. HukynuHa). - Hosocnbupck, 2010. - 25, [1] c. :
nn., Tabn.. - Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000146196 ccneaosaHue CTPOeHNS
MEeTa/1/I0B U CM1aBOB METOLamMV Makpo- U MUKpOaHan3a : MeTOAMYeCKMNe yKasaHusa K 1abopaTopHOi
paboTe Ne 1 no Kkypcy "MatepuanosefeHve"” ana 2 kypca MT® u 1 kypca ®JIA gHeBHOro obyyeHus /
HoBocub. roc. TexH. yH-T ; [cocT.: H. B. INnoTHUKoBa 1 ap.]. - HoBocnbupck, 2007. - 14, [1] c. : un.. -
Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000070177

3.3 TexHonorus oby4yeHns

[N opraHn3aLum 1 KOHTPO/ISt CaMOCTONTe/IbHOM PaboThbl 06YYatOLLIMXCS, @ TAKXKe NPOBeAeHUS
KOHCYNbTaLMiA NPUMEHSIOTCS MHDOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHONMOTK (Tabn. 3.4).

Tabnuua 3.4
[JedAtenoHocTb VHhopmaunoHHO-KOMMYHMKaLVOHHbIE TEXHOI0M NN
MHhopmmpoBaHue e-mail; Cpefa aneKTpoHHOro obyyeHms HI' TY
e-mail; JInuHbIA TUNOBOIN caiT; Cpefa 3/1eKTPOHHOIo 06y4eHus
KoHcynbTupoBaHue
HI'TY
KOoHTposib e-mail; Cpefia aneKTpoHHOro obyyenmst HI' TY




PasmeLLieHne yueGHbIX
MaTepuasnos

e-mail; Cpeaa aneKTpoHHOro obyyeHms HITY

Tabnuua 3.5

AKTUBHbIE N MHTEPAKTMBHbIE (DOPMbI NPOBEAEHUS 3aHATUIA

No

HavmeHoBaHMe aKTUBHbIX (hopMm

1 |/leKums B hopMe AMCKyCCUM

Kparkoe onucanue npumernenus: OOCykaeHrne COBPEeMEHHBIX ITPO0JIeM MaTepUaIOBeIeHHS,
METOJ0B U IIPUHLUIIOB U3y4EeHHUsI MaTepHUaJIOB

4. MpaBuna aTTecTauum 06y4YatoLLMXCs N0 AUCLUNINHE

[ns atTecTaumm obyyaroLmxca no ANCUMNINHe NCnonb3yeTcs 6anbHO-penTUHIOBas cUcTeMa
(BPC), no3sonsatowast BbICTaBMSATb OLIEHKM MO TPaaULMOHHON LKane n 15-ypoBHesoi ECTS.

Kpatkas nHpopmauums o bPC npvseseHa B 1a6n. 4.1.

Tabnuua 4.1
MWUH. o
OueHmnBaeMble BUAbI AeATENbHOCTM 00y4aroLLmMXCs 6ann MakcumasbHblii 6ann
CemecTp: 4
Jlabopamopnas: 10 25
PI3/Pegepam: 20 35
OK3amen: 20 40

B Tabnuue 4.2 npecTaBneHo COOTBETCTBIE POPM KOHTPONSA 3asBNsieMbIM TPEGOBaHMAM K
pe3ynbTaTaM OCBOEHUSI AUCLUMNIIHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTPONS
KOMIETeH MHAnKaTopbl JOCTUXEHUA KOMMNETEHLNN
LI,VIVI saupra 9K3ameH
PIr3/p
OMNK-1 OlMK-1 2. ¥MeeT 1Cno/b30BaTh OCHOBHbIE 3KCMEPUMEHTa/IbHbIE METOAbI ONpeaeneHus + +
(h13MKO-MEXaHNYECKMX CBOCTB MaTEPUA/IOB W N3AENUIA
OMK-2 OlMK-2 1. ¥MeeT rpamMoTHO 0(hopM/ISTb HayYHO-TEXHUYECKME OTHETHI, 0630pbI, My6IMKauuu, + +
peLeH3nN B MPaKTUYECKOA TEXHNYECKON AesTENbHOCTH
OMK-5 OrlMK-5 2. OpraHu3yeT, BbINOMHAET 3KCNEPUMEHTaNbHbIE UCC/Ef0BaHNS HA COBPEMEHHOM + +
YPOBHE U aHa/IM3UpYeT pesy/bTarhl
YK-1 |YK-11. 3HaeT npuHumMnbl cbopa, 0T60pa n 0606LLEeHNs NH(OPMALLUN. + +

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMM/IMHE NPeACTaBNEH B NPUIoXeHUn Ne 1 K paboueit
nporpamme.

5. Jlutepatypa
OcHoBHas nMTepaTypa




1. Imutpenko, B. [1. MarepuanoBenenne B MammHOCTpoeHUN : yued. mocodue / B. I1. [Imutpenko,
H. b. Manyiinosa. — Mocksa : UH®PA-M, 2019. — 432 c. — (Bricuiee oOpa3zoBanue:
baxanaspuar). — ISBN 978-5-16-010712-7. - Tekcr : anexkrponnsrii. - URL:
https://znantum.com/catalog/product/949728 (nara oopamenus: 09.03.2023). — Pexxum goctyma: mo
TIOJITIHCKE.
2. Amutpenko, B. [1. MaTepuanoBenenue B MalIMHOCTPOSHHH : yueOHOe mocobue / B.IT.
Jmvutpenko, H.b. ManyitnoBa. — Mocksa : UTHOPA-M, 2022. — 432 c. + Jlomn. MmaTepuaibl
[DmextponHsii pecype]. — (Cpennee nmpodeccronansHoe oOpa3osanme). - [SBN
978-5-16-014356-9. - Tekcr : anextponHsiii. - URL: https://znanium.com/catalog/product/1855823
(mata oopamenwus: 09.03.2023). — PexxuM 1OCTYyIIA: TIO TIOATTUCKE.

[lononHuTeNbHas ninTepaTypa
1. bycnaera, E. M. Matepuanosenenue : yueOnoe nocodue / E. M. bycnaeBa. — 2-e u3a. —
Caparos : Aii [Tu Dp Menua, 2019. — 149 ¢. — ISBN 978-5-4486-0420-1. — Texkcr :
anexkTponHsIi // Lludposoit oopazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/79803 html (zara o6pamenus: 09.03.2023). — Peskum pocTyma: s
ABTOPHU3HUP. MMOJIb30BATENEN
2. Buxpos, C. I1. Matepuanosenenue : yueOnoe mocodoue / C. I1. Buxpos, T. A. Xonomuna. — 2-e
m3a. — Caparos : By3osckoe oOpazosanue, 2019. — 147 ¢c. — ISBN 978-5-4487-0361-4. —
Tekcr : anextponnsrii // Lludposoit o6pasosarenshsbiil pecypc IPR SMART : [caiit]. — URL:
https://www .iprbookshop.ru/79644 html (nara o6pamenus: 09.03.2023). — Pexum moctyna: st
aBTOPHU3UP. MOJb30BaTENIeHN
3. lnarpammel COCTOSIHUS JBOMHBIX cucTeM : yueOHOe mocobue / E. E. Kopuuenko, A. U.
CwmupHoB, A. A. Hukynuna [u p.].- HoBocubupck: U3g-so HI'TY, 2022.- 154, [2] c. : nn.- Tekcr :
HEIOCPeNCTBEHHBIN.- Pexxum moctyma: http://elibrary.nstu.ru/source?bib 1d=223354

NHTepHeT-pecypchl
1. Springer materials [Electronic resource]. - Landolt-Bornstein, 2020. - Mode of access:
https://materials.springer.com. - Title from screen.
2. Scholar.google [DnexTponnsriii pecypc]. - Google, 2004-2020. - Pesxxum moctyma:
http://scholar.google.com/. - 3aru. ¢ 3xpana.

6. MeToan4eckoe 1 NPorpaMMHoe obecrieueHme, NHHOPMAaLIMOHHbIE TEXHOOM N

6.1 MeToguyeckoe obecrneyeHme

1. L{BeTHBIC MeTAIIBI U CIIIABBL. PeKkprCTAINTU3aLIMOHHBIN OTXKUT | METOANYECKHUE YKa3aHUS K
BBITOJTHEHUIO JTA00paTOpHBIX paboT Ne 5 u 6 mo aucuuruinae "Marepuanosenenue” / HoBocub.
roc. TexH. yH-T ; [cocT.: E. A. [Ipo6s3, A. A. Hukynmuna, H. C. Mouanuna]. - HoBocubupck, 2011. -
22, [2] c. : un., Taba.. - Pesxum mocryma: http://elibrary.nstu.ru/source?bib_1d=vtls000156040

2. OpraHmu3anus caMOCTOSITEIbHON paboThI cTyaeHTOB HOBOCHOMPCKOro rocy1apcTBEHHOTO
TEXHUYECKOTO YHHBEPCUTETA : METOAUYECKOe pykoBoacTBO / HoBocHO. roc. TexH. yH-T ; [cocT.: FO.
B. Huxutun, T. FO. Cyprunal. - HoBocubupck, 2016. - 19, [1] c. : Tabm.. - Pesxxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000234042

3. M3yueHne nuarpamMMbl COCTOSIHUSI CTUTABOB CHCTEMBI "JKeI€30-[IEMEHTHUT" | METOAMYECKHUE
yka3aHus K 1abopatopHoil padore Ne 2 mo kypey "Marepuanosenenue” mis 2 kypca MTO u 1
kypca @JIA nueBHOTro 00yueHus / HoBocu0. roc. Texs. yH-T ; [cocT.: H. B. IInoTtHukoBa u ap.]. -
Hosocubupck, 2010. - 20, [2] c. : w1, Tabun.. - Pesxum goctyna:

http://elibrary.nstu.ru/source?bib 1d=vtls000136573

4. UccnenoBanue crioco0OB TEPMUYECKON 00paOOTKM IJIs MOBBIIIEHUST KOHCTPYKTUBHOMN
MPOYHOCTH AETAIHU | METOAWYECKHUE YKa3aHus K JabopaTtopHoit padote Ne 3 o kypcy
"Marepuanosenenue” s 2 kypca MT® u 1 xypca @JIA nueBHOro 00yueHus / HoBocub. roc.
TexH. YH-T ; [cocT.: A. U. CmupHoB, E. A. Ipo6s3, A. A. Hukynuna]. - HoBocubupck, 2010. - 25,
[1] c. : mr., Tabm.. - Pexxum moctyma: http://elibrary nstu.ru/source?bib_1d=vtls000146196



5. UccnenoBaHne CTPOSHUS METAJIIIOB U CIUTABOB METOJaMHU MaKpO- U MUKPOAHAIN3A !
MEeTOAMYECKHe yKa3aHus K JabopaTtopHoi padote Ne 1 mo kypcy "MarepuanoBeaenue” ams 2 Kypca
MT® u 1 xypca @JIA nueBHOTO 00yuenus / HoBocu6. roc. TexH. yH-T ; [coct.: H. B. [lmoTHukoBa
u 1p.]. - HoBocubupck, 2007. - 14, [1] c. : un.. - Pesxkxum noctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000070177

6.2 Cneumann3npoBaHHOe NporpammHoe obecrneyeHme
1 OC nmns nmpumeneHus Ha cepBepax Microsoft Windows
2 INakeT oducHbx mpunoxenuit Microsoft Office

6.3 NHhopMaLuyoHHble TEXHONOrnK

Mpu OCyLLLECTBNIEHIM 06Pa30BaTE/IbLHOIO NPOLECCa Mo AUCLMNMHE NPUMEHSIOTCS 3/IEMEHTBI
OVCTaHLMOHHBIX 06Pa30BaTe/IbHbIX TEXHOMOMMA, a TAKXKe CUHXPOHHOFO U aCUHXPOHHOIO
B3aMO/IEICTBIS B 91EKTPOHHOI MHDOPMaLIMOHHO-06pasoBaTeNbHOl cpeabl HITY .

7. MaTepuranbHO-TeXHMYECKOe 06ecreyeHmne

IMpe3eHTaLMOHHOe 060py0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lMpe3eHTaLMOHHOE 060pYAOBaHNE [na uTeHna nekKUMoHHOro maTepuana
(MynbTUMeMa-NPOEKTOP, 3KPaH, KOMMNbIOTEP
AN5 ynpaBneHns)

CneumnanbHoe 060py0BaHNe

No HanmeHoBaHue Ha3HaueHne

1 |Mwukpockon "AkcuosepT 40 MAT" Vicnonb3yetca npyv NpoBeseHNN
nabopatopHbIx paboT Nel, 2 n 4

2 | 9nekTponeyb naboparopHas SNOL 7.2/1100 | Acnonb3yeTcs Npu BbINOIHEHUN
c Tepmonapoi Tnna "TXA" nabopaTopHbIX pabot Ne 3 n 4

3 |9nekTponeys nabopatopHas SNOL 7.2/1100 |Mcnonb3yeTcs Npu BbINOHEHNM
nabopatopHbIx paboT Ne 31 4

4 | Teepaomep undposoin Pokeena ,tmn Vicnonb3yeTca Npuy BbINOMHEHUN
600MVD nabopatopHbIx paboT Ne 31 4

5 |Teepgomep LMhpoBO aBTOMATUYECKUIA Vcnonb3yetca npu BbINOTHEHUN
Mukpo-Bukkepc,tnn 402MVD nabopatopHbIx paboT Ne 31 4

6 |TBEPOOMEP 210-9Tb-YX/1 Vicnonb3yetca nNpu BbINOTHEHUN
nabopartopHbIx paboT Ne 3 n 4

7 | Teepgomep gnHamuueckuin TAM 1 Vicnonb3yeTca Npuy BbINOSHEHUN

1abopaTopHbIX paboT Ne 3 1 4




denepanbHOE rocy1apcTBEHHOE O10JKETHOE 00pPa30BaTEIbHOE YUPEXKICHUE
BBICIIETO 00pPa30BaHUS
«HoBocubupckuii rocy1apcTBEHHbIN TEXHUYECKHI YHUBEPCUTETY

Kadenpa marepuanoBeeHusi B MAITUHOCTPOCHUN

“YTBEPXIAIO”

JNEKAH MT®

K.T.H., 1oueHT A.I". Tropun

(13 2 1".

®OH/JI OHEHOYHbBLIX CPE/ICTB

JUCHUTIMHBI
MaTepI/laJIOBeIleHI/Ie

O6pazoBarenbHas nporpamma: 22.03.01 MatepuanoBeneHue U TEXHOJIOTHH MaTEPHATIOB, POQIIIb:
MarepuanoBeieHHe U TEXHOJIOTUH MAIIMHOCTPOUTEIILHBIX MaTEPUATIOB

HoBocubupck 2022



1. O000meHnHas cTPYKTYpPa (POHIA OLEHOYHBIX CPEICTB JUCHUILINHBI

OO6o0mieHHass CTpyKTypa (OHIA OILEHOYHBIX CPEACTB IO JMCHHMILUIMHE MarepualioBeicHHe
npencraBieHa B Tabmure. COBOKYIMHOCTh pPE3yJIbTaTOB OOYYEHHs IO JUCIHUIUIMHE COOTHECEHA C
YPOBHSMHU CHOPMHUPOBAHHOCTH KOMIICTCHIIMH M COOTHECEHHBIMHM C HUMHU HHIWKAaTOpaMu. MHAMKATOPHI
JOCTIHDKEHUS] KOMITETCHIIUH U3MEPSEMBbI C TIOMOIIBIO CPEACTB TEKYIIEH U MPOMEKYTOYHOH aTTECTAIIUH 110
AUCHUILIHHE MaTtepuanoBeieHue.

Tab6auia

JTansl OHEHKH pPe3yJIbTATOB 00y4eHus 1
COOTHECEHHbIX ¢ HUMM HHANKATOPOB
JOCTHKEHHUS KOMITeTeHIIUH

Meponpusitus
®opmupyembie HNuauxaropsl ponp
N Tembl TeKyIIero KOHTPOJIsI
KOMIIeTeHIuH KOMIeTeHIuii IIpome:xyTouHas
(xoHTpOILHAS
N aTTecranus
padora, KypcoBoii
(3K3amMeH, 3a4eT)
npoekrt, PI'3(P),
pedepar u ap.)
OIIK-1 Criocoben |2. YMeer Juarpammsl coctosinus |PI'3 3amanus 1, 2,4 |Dk3amen, Bompocsl 1
peuiath 3aJ1a4M | ICII0JIb30BATh Hccnenosanue cnoco0oB —26,51-68
npodeccroHaNbHOI  |OCHOBHBIE TEPMHUYECKOH  00pabOTKM  JIst
JeSITeTBHOCTH, SKCICPUMCHTANBHBIC |TTOBBIIICHHS KOHCTPYKTUBHOU
NPUMEHSSI  METOJIBI [METOBI OTIPEIEIICHUS | IPOYHOCTH JeTan
MOJICITNPOBAHMUS, (uznko- KommnozummonHnsie MaTepHAaIIBI
MaTeMaTHIECKOTO MEXaHHYECKUX Mertamnbl. MeTonsl ornpeneneHus
aHam3a, CBOWCTB MAaTEPHANIOB |MEXaHHYECCKIX CBOWCTB
€CTECTBEHHOHAYYHBIE | M U3/IeNHii Hemerammuueckue MaTepHabI
1 OOIernHXKEeHEPHBIE CmiaBel Ha  OCHOBE  MeEIH,

3HaHUA

AJIIOMHUHHA U THUTaHa CTpOCHI/Ie n
CBOMCTBA CTalled U 4YyI'yHOB
Tepmuueckast o0OpaboTka
JNe(OPMHUPYEMBIX  aTFOMHUHUEBBIX

CIIaBoB  XHMHKO-TEPMHUUECKas

00paboTka crajuei
OIIK-2  Cnocober|l. Ymeer rpamotHO | JuarpaMmsr cocrosinus |PI'3 3ananus 3, 4 Ok3ameH, Bompockl 1
Y4acTBOBATh B|odopmiste HaydHO- |MccnenoBanue croco0oB -50
MPOEKTHPOBAHUN TEXHUYECKNE OTYETHI, [TepMUUYECKOH  00paboTkm  JuIs
TEXHUYECKUX 0030pHI, MOBBILIIEHUS KOHCTPYKTHUBHOM
O0OBEKTOB, CHCTEM H|mMyOInKalny, MPOYHOCTH JIETAIN
TEXHOJIOTUUECKHX pELeH3HH B
MPOLIECCOB C YYETOM |IPAKTHYECKOU
YKOHOMHYECKHX, TEXHUYECKOM
IKOJIOTUUECKUX U | AeSTEIBHOCTH
COLIMAJIBHBIX
OrpaHUYEHUN
OIIK-5 Cnocoben |2. Opranusyer, Juarpamma coctosinusi kene3o-|PI'3 3ananue 4 DK3aMeH,  BOMPOCHI
pemaThb HAYYHO- | BBIITOJTHSAECT [IEMCHTHT. KonmgyectBeHHbII 27 - 68
HCCIIEZIOBATEIbCKUE |IKCIEPHMEHTAIBHBIE |aHAIH3 ypaBHEHHS
3a1a4n TIPY | NCCIIEJOBAHMS Ha KOHCTPYKTHUBHOM MPOYHOCTH
OCYIIECTBIICHHN COBPEMECHHOM YPOBHE |YITIEPOANUCTBIX  CTalel  mocie
npodeccroHaNbHON  |M aHANMM3UpyeT 00BEMHOTO YIIPOYHEHUS
JIeITeIIbHOCTH c|pe3ysbTaThl Komrmo3uironnsie MaTepHaIIbI
NPUMEHEHHUEM Mertansbl. Hemerammuaeckue
COBPEMEHHBIX Marepuabl Ipaktuka
MH(POPMAITMOHHBIX TepMudeckoii 06padoTku. CriiaBbl
TEXHOJIOTHi u Ha OCHOBE MeJH, AIIOMHHHUS U
IIPUKIIAHBIX tutana CTpoeHWe U CBOWCTBa
arnmnapaTHoO- crajlei W 4yryHoB Teopus
HpOrpaMMHBIX TEpPMHYECKOH 00paboTKH.
CPEICTB Tepmuueckas o0paboTka

Je(OPMHUPYEMBIX  ATFOMIHUAEBBIX

2




CIIJIaBOB

VK-1 Cnoco6eH | 1. 3naer npunnunel  |[narpamma  coctosiuust okene3o-|PI'3 3amanus 2, 4 Ok3ameH, Bompocbil

OCYILECTBIIATh cbopa, otbopa u [IEMCHTHT. JrarpaMMeI - 26
MOWCK, KPUTHYECKHI |0000meHus COCTOSTHUS KonnuectBennsii
aHamM3 W CHHTE3 |MH(OpPMAIIHH. aHan3 YpaBHCHHSA
uHpOpMAaINH, KOHCTPYKTUBHOH MIPOYHOCTH
MPUMEHSTD VITIACPOOUCTBIX  CcTalell  rmocie
CHUCTEMHBIH  TOIIXOX 00BEMHOTO YIPOYHECHUS
JUTS pelIeHus KommnozuimonHbie MaTepHAITBI
MOCTABJICHHBIX 3a]1a4 Hemeranmuueckue MaTepHAITBI

CrulaBel Ha  OCHOBE  ME[H,
amoMuHus U tutaHa CTpoeHue u
CBOWCTBAa CTajled M YyryHOB
Teopus Tepmudeckoit 00pabOTKH.

2. MeTtoauka OlleHKH 3TanoB ()OPMHUPOBAHUS KOMIETEHIHHA MO TMCUUILINHE

PesynpraThl OOy4eHHS 10 JUCHUIUIMHE, COOTHECEHHBIE C YCTAaHOBJICHHBIMH B IpOTpaMMe
WHJIUKATOpaMU JIOCTM)KCHHUS! KOMIETEHIIMI MPOBEPSIOTCA IPH MPOBEACHUH MEPONPUATUA TEKYIIEH
aTTecTanuu (KOHTPOJIS) B IPOLIECCE U3YyUEHHUS TUCIUIUINHBI, YKa3aHHBIX B TaOuIe pa3zaena 1.

B 4 cemectpe 00s3aTenbHBIM 3TalioM TEKyIIEH aTTeCTallUU SBISETCS pacueTHO-Tpadpuueckoe
3aganne (PI'3). TpeboBanms k BbmomHeHuto PI'3, coctaB W mpaBuia OLUEHKH C(HOPMYIHPOBAHBI B
nacnopre PI'3.

[TpomMexxyTodHasi arTecTans Mo JUCHUILUINHE TIPOBOAMTCA B 4 cemecTpe - B (popMme dK3aMeHa,
KOTOPBI HAMpaBJIeH Ha OLIEHKY c(hOPMHUPOBAHHOCTU PE3YJIbTaTOB OOYUYEHHS MO AUCLUUILTUHE (MOIYJIIO),
COOTHECEHHBIX C YCTaHOBJIEHHBIMHU B IMpOTpaMMe HHJIUKaTopaMu nocTikenus kommnereHuui OIIK-1,
OIIK-2, OIIK-5, YK-1 1 cooTHeCeHHBIX C HUMU UHIMKATOPOB. (CM. Tabnuiy pazzaena 1).

DK3aMeH MPOBOIUTCS B YCTHOUW (opMe mo OuieraM, coiepalluM TPHU BOMPOCa, KaxAbIH U3
KOTOpBIX TpeOyeT pa3BEepHYTOr0 OTBETAa C IOSICHEHUSIMU U OOOCHOBAHMEM H3JIaraéMOro MaTepuasa.
buner dopmupyercs u3 npuBeaennoro B [lacopre 3x3aMeHa crrcka BOIPOCOB, MO3BOJISIONINX OLEHUTH
pe3yabTaThl 00y4YeHHS IO TUCIUIUIMHE, COOTHECEHHBIE C YCTAHOBIEHHBIMHU B IIPOTPaMMe WHAMKATOPAMH
JOCTHUKEHUS] KOMIIETEHIIMH.

O6HII/I€ IMpaBuJjia BBICTABJICHUA OLICHOK TeKyHIeI\/JI u HpOMC)KyTOqHOﬁ arTeCTaluu 1o JUCIHUIITINHE
ONIPCACIIAOTCA GaHHLHO'peP’ITHHFOBOﬁ CHCTeMOﬁ, HpHBeI[eHHOﬁ B pa6oqel71 nporpamMme JUCHUIIINHBI.

Ha ocHoBanuu kputepures, NpUBEACHHBIX B I1. 3, OCYIIECTBIISIETCS OIEHKA YPOBHEW JOCTUTHYTHIX
pe3yNbTaTOB  OOyUYCHHUS [0 JUCLUMIUIMHE, COOTHECEHHBIX C YCTAaHOBJIEHHBIMH B IIPOrpaMme
uHaukaropamu aoctwkenus komnereHiui  OIIK-1, OIIK-2, OIIK-5, VK-1, 3akpemieHHbIX 3a
JUCIHUMIINHOM.

OO0uasi XapakTepUCTUKA YPOBHEH pe3yJbTaTOB 00y4eHHsl, COOTHECEHHBIX ¢ MHIMKATOPaAMHU
JOCTHKEHUSI KOMIIETeHIM I

IIpoaBunyrsiii. Teoperuueckoe coaepkaHue Kypca OCBOEHO  MOJHOCThbIO.  CTyneHt
JIEMOHCTPUPYET CHUCTEMAaTHYECKOE U TJIyOOKOe IMOHMMaHHe Y4yeOHOro Marepuana M CIIOCOOHOCTHh K
CaMOCTOSITETbHOMY TOTOJHEHUI0 M OOHOBJIEHMIO 3HaHMHM B XOJe JanbHeWniell ydueOHOW paldoThl U
npodeccuoHaabHON nesTensHocTH. CHopMUPOBaHBI HEOOXOIUMBIE HABBIKU MpaKTHUecKoi padoTel. Bee
yueOHbIe 3aJIaHusl, IPEyCMOTPEHHBIE TPOrpaMMOi 00yUeHHUsI, BHIIOJTHEHBI KAYECTBEHHO, 0€3 3aMeYaHU.
Pe3ynprathl 00y4yeHUs MO AMCHUILUIMHE (MOJIYJIO), COOTHECEHHBIE C YCTAaHOBJIEHHBIMH B IpPOTrpaMMme
UHAMKATOpaMH JOCTHKEHHUS KOMIIETEHIMI, OIIEHEHBbl YHCIOM OajuloB, BXOSIIMM B JHana3oH
IIPOJIBUHYTOTO YPOBHH.

Ba3oBblii. Teopernyeckoe cojepkaHue Kypca OCBOCHO B 00beMe, HEOOXOAUMOM ISt
nanpHeWmen y4eObl u  mpodeccHOHANbHOM  JeATENbHOCTH. HaBbIKM MpakTU4Yeckol paboThI
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chopMupoBaHbl Ha 6a30BOM ypoBHE. Bce mpemycMoTpeHHBIe IpOrpaMMoil 00ydeHust yueOHbIe 3aaHus
BBITIOJITHEHBI C HEOOJBIIMMH TOTPEITHOCTSIMH. Pe3ynpTaThl OOy4eHHS 1O AUCIUIUIMHE (MOJIYIIO),
COOTHECEHHBIE C YCTAHOBJICHHBIMU B MPOTPaAMME WHIUKATOPAMHU JOCTHKCHUS KOMIETCHIIHMA, OICHEHBI
YUCJIOM 0aJlIOB B Mpejenax 6a30BOro ypoBHsI.

IMoporoBelii. TeopeTuueckoe CcoIAepKaHUE Kypca OCBOCHO B 00beMe, HEOOXOIMMOM s
JanpHeimei yueObl u npoecCuOHaIbHON AedTenbHOCTH. HekoTopble NpakTHUecKue HaBbIKU paboThI C
chopMupoBaHbl ¢ TmpobOenamMu. YueOHblE 3aJaHMs, HPEAYCMOTPEHHBIE MPOrpaMMON OOy4eHus,
BBINOJIHSUINCh € OLIMOKaMH, MCIPaBICHHBIMU [0 PYKOBOJCTBOM IHpernojaBaTeins. Pe3ynabTarsl
00yu4eHus 10 AUCLHUILIMHE (MOJYJII0), COOTHECEHHBIE C YCTAHOBJIEHHBIMU B IIPOTrPaMME MHAMKATOPaMU
JOCTH>KEHUS] KOMIIETEHLUH, OLIEHEHbl YUCIIOM OaJlJIOB B IIPE/iesiaX HOPOroBOrO YPOBHSIL.

Hu:ke moporosoro. Teoperuueckoe coiepikaHue Kypca ocBoeHO (pparmenrapHo. HeoOxoanmebie
HABBIKM MPAKTHYECKOH paboThl c(HOpMUPOBAHBI MHMHHUMAJIbHO. BONBIIMHCTBO Yy4eOHBIX 3aJlaHUM,
MPEAYCMOTPEHHBIX MPOrpaMMOM OOy4Y€HUs, HE BBINOJHEHbI. Pe3ynbTarbl 00ydeHUs O JUCHUILIIMHE
(MOAyI0), COOTHECEHHBIE C YCTAHOBJIECHHBIMU B MPOTrpaMMe MUHIUKATOPAaMU JOCTH)KEHUS KOMIETEHIIHIH,
OIICHEHBI YMCJIOM 0AJUTOB, BXOSIINX B JUAINA30H HIXKE TOPOTOBOTO YPOBHSI.



denepanbHOE TOCYAaPCTBEHHOE OI0PKETHOE 00pa30BaTENbHOE YUPEKIACHHUE
BBICITIETO 00Opa30oBaHUs
«HoBocubupckuii TOCy1apCTBEHHBIN TEXHUISCKUN YHHBEPCHUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUHU

HacnopT IK3aMCHa

IO JUCLHMIIIIMHE «MaTepI/IaJ'IOBeI[eHI/IC», 4 CEMECTD

1. Meroauka oneHKH

DK3aMeH TPOBOJMTCS B YCTHOHM (mucbMeHHON) (opme, mo Owieram. buier cocrout w3 3
BOIIPOCOB U (POPMHUPYETCS TIO CICAYIOIIEMY ITPABUITY:
— TIePBBIN BONPOC BEIOUPAETCS M3 TUara3oHa BOnpocos 1-26;
—  BTOPOM BOIPOC M3 JHaIia3oHa Borpocos 27-50;
— TpETWH BOMPOC U3 Tara3zoHa Bompocos 51-68.
Takum 00pa3oM, MPOBEPSIOTCS PE3YIbTATHI O0YUEHUS 110 JUCIUIUITHHE, COOTHECEHHBIC C
YCTaHOBJICHHBIMH B ITPOrPaMMe UHINKATOPAMH JJOCTH)KEHUS KOMITCTCHIIUH .
Ha sx3amene mperonaBarenb BIpaBe 3a/1aBaTh CTYICHTY YTOYHSIOIINE U JOTIOJTHUTEIIBHBIC
BOIMPOCHI U3 00111er0 niepeyns (1. 4).

DopMa >K3aMEHAOHHOTO OHTeTa

HOBOCHBUPCKUI TOCY JAPCTBEHHBIN TEXHUYECKWI YHUBEPCUTET
®Pakynerer MTO

Buaer Ne
K 9K3aMEeHY 10 JUCHUIUIMHE «MaTepraloBeIeHUE»

1. Bompoc 1
2. Bompoc 2.
3. Bompoc 3.

YTBepxaato: 3aB. kKapeapoin noixHocTh, DO
(Toamuck)

(mata)

2. Kpurepumn oumeHKu pe3yjabTaTOB 00y4YeHHsI, COOTHECEHHBIX C YPOBHSIMH OCBOEHMHS
HHAUKATOPOB JO0CTHKEHUSI KOMITeTEeHIUI

OtBer Ha BKSaMCHaL[I/IOHHBIﬁ OMIIET 3aCUUTBHIBACTCSA Ha NPOABHHYTOM YPOBHE, €CIIHU
CTYACHT HNPOBOIUT CpaBHI/ITeHBHBIfI KOMIUICKCHBIM aHaJIn3 Marcpualia, BBIABIISCT npo6neMm,
npempraract MCXaHU3Mbl WX PCHICHHA, TMPCACTABIIACT KOJIMYCCTBCHHBIC XAPAKTCPUCTUKU
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OTIpEJICJIEHHBIX IPOIECCOB, MPUBOAUT KOHKPETHBIE TPHUMEPHI, HE JIOMYCKaeT OIINOOK.
COBOKYITHOCTH PE3yJbTaTOB O0YYCHHUS IO AUCIUILUIMHE U COOTHECEHHBIX C HUMHU MHIUKATOPOB
JOCTIDKEHUSI KOMIIETEHIIMM HE COAEPXKUT MpOoOenoB. YCTAaHOBICHHBIE B IpOrpamme
KOMITETCHIIMHM C(POPMHUPOBAHBI B TIOJTHOM oObeMe. OnieHka cocrasiisieT om 35 0o 40 6annos.

OTBeT Ha 5K3aMEHALMOHHBIA OMJIET 3aCUMTHIBACTCS Ha 0a30BOM YPOBHE, €CIIU CTYACHT
NPy OTBETEC Ha BOMPOCHI (POPMYJIUPYET OCHOBHBIC MOHSATHUS, JAC€T XaPAaKTEPUCTHKY MPOIIECCOB,
SIBIICHUH, TMPOBOJUT aHAJINU3 MPHUYMH, YCIIOBUH, CIIOCOOCH MPEICTABUTh KOJIWYCCTBCHHBIC U
Ka4eCTBEHHBIE XAPAKTEPUCTHKH TpoieccoB. COBOKYIMHOCTh pPe3yabTaToB OOydYeHHs IO
JTUCITUTNINHE U COOTHECEHHBIX C HUMHU WHIUKATOPOB JOCTHIKCHHSI KOMIIETCHIIUH COJEPIKHUT
HECYIIIECTBCHHBIC MPOOEIbl. Y CTAHOBJICHHBIC B MPOrpaMMe KOMIETCHIIMH CHOPMHPOBAHBI Ha
6azoBoM ypoBHe. OteHka coctaBiser om 34 do 27 6annos.

OTBeT Ha 3K3aMCHAIMOHHBINA OWJIET 3aCUMTHIBACTCS HA MOPOTOBOM YPOBHE, €CIIH CTYICHT
NPy OTBETE Ha BOIPOCHI JIACT OIpPEICTICHHE OCHOBHBIX MOHSATHHA, MOXET INOKa3aTh MPUYHMHHO-
CJICZICTBEHHBIC CBsi3M siBieHUH. COBOKYITHOCTH pE3YJIbTATOB OOYYEHUS MO IUCIHIUIMHE |
COOTHECCHHBIX C HUMHU WHIWKATOPOB JOCTH)KCHHS KOMIIETEHIIMH COACPIKHUT MPOOEIHI.
YcTaHOBIICHHBIE B MPOTpaMMe KOMITETCHIIMM COPMHUPOBAHBI Ha MOPOroBoM ypoBHe. OleHka
cocrasisieT om 26 0o 20 b6annos.

OTBeT Ha DJK3aMCHAIIMOHHBI OWJIET CYHMTACTCS HEYAOBJEeTBOPHTEIbLHBIM (HUXKE
MIOPOTOBOTO YPOBHSI), €CIIM CTY/ACHT NpPU OTBETE HA BOMPOCHI HE JAET ONpPENeNICHUH OCHOBHBIX
MOHATUHN, HE CIOCOOEH IMOKa3aTh MPUYMHHO-CIEICTBEHHBbIE CBs3U siBIeHH. COBOKYIMHOCTBH
pe3yabTaToOB OOYYEHHUsI MO JUCHUIUIMHE M COOTHECEHHBIX C HUMH HHIUKATOPOB IOCTHIKEHHS
KOMIIETEHIIMI COACPKUT CYIIECTBEHHBIE MPOOesbl. Y CTAHOBIIEHHBIE B IPOrpaMMe KOMIIETEHIIUN
He chopmupoBanbl. OnieHKa cocTaBisieT meree 20 6annos.

3. IIkana oueHkKHu

OK3aMeH CUMTAETCsl CAAHHBIM, €CIIM CyMMa OajlIOB 110 BCEM 3aJaHUsIM OMJIETa COCTaBIISET
or 20 mo 40 OamwroB BrmouutenbHO. Cymma Menee 20 OalioB  mpHW3HAETCS
HEY/IOBJIETBOPUTEIILHBIM PE3YJIHTATOM IMPOMEKYTOUHOM aTTECTALMH 110 JUCITUTIIIMHE.

B oOmeil omneHke 0O AMCHUIUIMHE SK3aMEHAIMOHHBIE Oajulbl yYUTHIBAIOTCS B
COOTBETCTBUHU C MPaBUJIAMU OAJIIIbHO-PEUTUHIOBON CUCTEMBI, ycTaHOBIeHHbIMU B HI'TY.

4. BOl'lpOCbI K 3K3aM€EHy 1o JTUCHUIIJIMHE «MaTepua.JIOBe)]eHue»

1. OO6mre MexaHnueCcKre CBOMCTBA MAaTEPHAIIOB.

2. OU3NKO-XMMUYECKHE CBOWCTBA MaTEPUAIIOB.

3. Krnaccudukanus Matepraios 1o NpuMEHEHHIO.

4. Knaccudukanus MatepuanoB IO COCTaBy U CTPYKTYpe.

S. 3aBUCUMOCTb CIIy>KEOHBIX CBOMCTB MaTepHalioB OT CTPYKTYPHI.

6. Kpucrannmueckoe CTpoeHHE METAIIIOB.

7. [Ipouieccel KpucTaNIU3alyy CIIaBOB.

8. Bunsl neekToB CTpyKTyphl MaTepHAIIOB.

9. Toueunble nedeKTh MaTepuaoB.

10.  Jluneitnble 1eeKTHI - TUCITOKAIIHH.

11.  TloBepxHOCTHBIE 1€(DEKTHI - TPAHULIBI 3€PEH, (PArMEHTOB.

12.  JIBuKeHHe AUCIOKAIU - JIeMEHTHI TUIaCTHYECKON AedopmMaru.

13.  3aBHUCHUMOCTH MPOYHOCTH OT YHCIA MTOJIBUKHBIX JUCITOKAIUH.

14.  Bsicokomnpo4Hble, 6€31UCIOKAMOHHbIEC, HUTEBUIHBIE KPUCTAIIBI - "yChI".
15. OCHOBBI TEOPUU KOHCTPYKTUBHOM IPOYHOCTH MATEPUATIOB.

16.  Kparkuii ananu3 3¢ppeKTHBHOCTH AUCTOKAMOHHBIX MOJIETEH YIIPOUHEHUS.
17.  Kuaccudukauus CTpyKTyp METaNIMYECKUX CILIaBOB.

18.  Ctpoenue u cBoiicTBa TBEpPABIX PACTBOPOB 3aMEIICHHUS.
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19. CrtpoeHue u CBOICTBA TBEPABIX PACTBOPOB BHEIPECHHUS.

20. CrtpoeHue U CBOMCTBA XUMHUYECKUX COCTMHEHUN B CIIJIaBaX.

21. CrtpoeHue u CBOMCTBAa MEXaHMYECKUX CMECEH B CIIaBaX - SBTEKTHK.

22.  OCHOBHbIE METO/IbI IOCTPOEHUS AUATPAMM COCTOSIHUS CILIABOB.

23.  Jluarpamma COCTOSIHHSI JUIS CTIABOB - MEXaHMYECKHX CMECEH.

24,  ]Jlmarpamma COCTOSIHMS JUIs CILJIABOB - TBEP/BIX PACTBOPOB.

25.  Jluarpamma COCTOSIHHSI JUIS CILIABOB - C XUMHYECKUMU COCTUHEHUSIMHU.
26.  Jlmarpamma COCTOSIHHS JIJIs CIIABOB C OTPAaHUYEHHON PaCTBOPUMOCTHIO KOMIIOHEHTOB B
TBEP/IOM COCTOSIHHH.

27.  Tlomumopdusm xenesa.

28. CTpyKTypHBIE COCTABJISIIOLIUE KEJI€30-YIIIEPOAUCTHIX CIIABOB.

29.  OcoOeHHOCTH IUarpaMMBbI JKeJe30-yriIepoAUCThIX CILUIABOB.

30.  CrpykTypa u CBOMCTBA YIIEPOAUCTHIX CTAICH.

31l.  Knaccudukamus u MapKUpOBKa YIIEPOIUCTHIX CTaJCH.

32. Kiaccudukanusi 1 MapKHpoOBKa 4yTI'yHOB.

33.  Ilpomecce rpaduTH3AIMN B CEPHIX YyT'YHAX.

34. CTpyKTypa U CBOMCTBA KOBKOTO YyT'yHA.

35.  CrpykTypa u CBOMCTBA BHICOKOTIPOYHOT0, MOAU(PHUIIMPOBAHHOTO YYTyHA.
36.  OcHoBHBIE (akTophl, 0OecneunBaronme 3QHEKT Mpu TepMUIecKorl 00paboTKe CIUIABOB.
37. da30BbIC IPEBPAILCHUS B CTAIN ITPU TEPMHUIECKON 00paboTKe.

38.  Ilpouecc ayCTEHUTH3ALUU IIPU TCPMHUECKOM 00padoTKe.

39.  JluarpamMMmsbl (M30T€pMHUECKas U TEPMOKHHETHYECKAs) paciaia NepeoxiaxaeHHOTO
ayCTEHHUTA B CTAJIH.

40.  TlepauTHOE MpeBpalIeHUE TPU TEPMHUUECKOW 00paboTKe.

41. MapTeHCcUTHOE MTPEeBpAIICHUE ITPU TePMUIECKOi 00paboTKe.

42.  beliHUTHOE MpEBpaICHHUE MEPEOXIIAKICHHOTO ayCTCHUTA.

43. OTxuUT cTamy, HEIH U PEKUMBI.

44.  Hopmanuzanus cTaiu, eIl U PEKUMBI.

45.  3akaJika CTalld, EJIU U PEeKUMBI.

46. OTIyCK CTaiu, MeJid U PEKUMBI.

47. [lemenTanus cranau, UEIU U TEXHOJIOTHUA.

48.  A30oTHpOBaHUE CTaJH, EIH U TEXHOIOTHS.

49.  llmanwpoBaHUE CTAJH, IETH U TEXHOJIOTHS.

50.  HaneceHue 3alTUTHBIX U H3HOCOCTOMKUX MOKPBITHH.

51. [lenn nmerupoBaHus CTaIM.

52.  Krnaccudukamus 1 MApKUPOBKaA JIETHPOBAHHBIX CTaJICH.

53.  KoHCTpYKIIMOHHBIE CTAJH.

54.  HMHCTpyMeHTalIbHBIE CTAIIH.

55. BricTpopexyme crany.

56.  MeramiokepaMHU4ecKue TBEP/bIE CIIIIABHI.

S7. CrninaBel Ha OCHOBE MEJIH.

58. CrmuiaBbl Ha OCHOBE AJTFOMUHUS.

59.  Knaccudwukanus 1 MapKHUpPOBKa aTFOMHHUEBBIX CIIJIABOB.

60. Tepmudeckas 06paboTKa 1ypaTrOMUHOB.

61. CrmuiaBbl Ha OCHOBE THTAHA.

62.  CmutaBbl ¢ 0cOOBIME (PH3UYECKIMH CBOMCTBAMU: MarHUTHBIE, DJIIEKTPOTEXHUYECKHE U JP.
63.  Marepwuainsl 1y pabOTHI IPH BRICOKUX TEMIIEpaTypax.

64.  AmopdHbIe U HAHOKPUCTAITMYECKHE MAaTEPUATIBL.

65.  CtpykTypa U CBOWMCTBAa HEMETALIMIYCCKIX MaTEPHUAJIOB: CTEKJIa, KEPaMHUK, TTOJIMMEPOB.
66.  CTpyKkTypa U CBOWCTBAa KOMITO3UIIMOHHBIX MAaTEPHUAJIOB.

67.  JluTeiiHble CBOWCTBA CILIABOB.

68.  HoBble HHCTpYMEHTAIbHBIE MaTEPHAIIBI.
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denepanpHOE TOCYAAPCTBEHHOE OI0/KETHOE 00pa30BaTEIbHOE YUPEKICHNE
BBICIIETO 00Pa30BaHMs
«HoBocubupckuii rocy1apCTBEHHBI TEXHUYECKHI YHUBEPCUTET

Kadenpa marepuanoBeaeHusi B MAIIHHOCTPOCHUU

IHacnopr
pacueTHO-TpadpuIecKoro 3agaHus (padoThl)

IO JUCLHMIIIIMHE «MaTepI/IaJ'IOBe,HCHI/IC», 4 CEMECTD

1. MeToanka oneHKH

Brimonnenue pacueTHo-rpaduueckoro 3amanus (padbotsi) (manee - PI'3(P)) sBasercs
dopmoil Tekymieil arrectanuu (KOHTPOJS) MO JUCHUIUIMHE, HPEIyCMOTPEHHON Yy4eOHBIM
IUIAHOM.

Hens PI'3(P): cTymeHTBHl JOMKHBI M3YYUTh OCHOBHBIC TIIOHATHS M IIPOLIECCHI
KpUCTAJIIM3aLUH, IpoILecCchl AeQopMaliui U pa3pyllieHusi, BOIPOChl TEOPUU CIIJIABOB, METOIUK
WCCJICTIOBAaHUM U UCIIBITAHUN MaTepHalioB, 3HATh TEOPUIO U MPAKTUKY TEPMUUYECKON 00paboTKH,
yMETh Ha3HauaTh TEXHOJIOTUYECKUN MPOILIECC TEPMUUECKON 00pabOTKHU CTajel pa3HbIX KIIACCOB

PacuetrHo-rpaduueckast paboTa BKIIOYAeT B ce0s YeThIpe 3aJaHMUs:

1. TeopeTrueckuii BONpOC U3 AMJAKTUYECKON equHUIIbI «CTpOEHHE MaTEPUAIIOB.

2. JlmarpamMmbl COCTOSIHUS JUIsl CIUIaBOB: C HEOTPAaHWYCHHOW pPacTBOPUMOCTBIO, C
OTPaHUYECHHOW PACTBOPUMOCTBIO, OOPa3yIOMIMX XHMHUYECKHE COCTUHEHHS, HWCIBITHIBAIOIINX
nonuMopdHbie mpeBpanieHus; $ha3bl U CTPYKTYPHBIE COCTABIIAIONINE METANIMYECKUX CIIABOB.
CryneHT nosiyyaeT JBOMHYIO JMarpaMMy COCTOSIHHS, €T0 3ajaya ONpeNeiIuTb TUIl JuarpamMbl,
OMHCaTh KPUTUYECKUE TOYKW, JHHUMU JUKBHJIyCa, COJIUAYCa, COJIbBYCA, JHUHUHU (PA30BBIX
npeBpaIicHuii, (Pa30BbIe U CTPYKTYPHBIE 00JIACTH THATPAMMEI.

3. Teopernueckuii Bomnpoc u3 obnactu aedopMallid U CTPYKTYPHBIX IMpEBpallCHUI B
MaTepuae Ipu Harpese.

4. V3yuuTh TEOPUI0 M TMPAKTHKY TEPMHUECKOH 00paOOTKH JETMpOBaHHON CTalu.
CryneHT noiiyyaeT JeTaib U MapKy JISTMPOBAaHHOW CTallM, OH JIOJKEH yKa3aTh COCTaB CTaU U
ONpEACINTh, K KakOW TIpynne OTHOCUTCS JaHHAas CTalb [0 HAa3HAYEHWIO; HA3HAYUTh U
000CHOBATh PEKUM TEPMHUUECKOH 00pabOTKH, OOBICHUB BIHMSIHUE JETHPYIOIUX 3JEMEHTOB Ha
IIpEeBpaleHMs], IPOUCXOIAIINE Ha BCEX 3Talax TEPMUUECKON 00pabOTKHU JaHHOM CcTajM; onucaTh
MHUKPOCTPYKTYPY M CBOMCTBA CTaIM MOCJe TEPMUUYECKON 00pabOTKH.

Howmep 3ananus coorBercTByeT nocineanen uudpe (uudpam) B HoMepe 3a4€THOM KHIKKH
(cTyneHdeckoro ounera).

PT"3(P) BhInoHsETCS MHAUBUIYATBHO

KonnyectBo 3ajmaHuii  goctarodyHo Juis  oOecrmeyeHHs, KaxJIoro oOydaromerocs
WHIUBUyaIbHBIM 3a1anuem PI3(P).

3amena 3aianus PI'3(P) ocymiecTBiisieTcs o COrNIacOBaHUIO € MpenojaBaTeieM U3 yucia
pe3epBHBIX (HE 3aHATHIX ) 3aTaHHH.

Ilepen BBINONHEHMEM 3aJaHMsI CTYIEHT [JOJDKEH O3HAKOMUTBCS C MaTepUalaMH
nekuuit.IlpernosaBarens OCYyIIECTBISET PYKOBOJCTBO IO BBHIMOJHEHHUIO 3aJaHMsl, OKa3bIBAaeT
KOHCYJIbTAIIHOHHYIO TIOMOIIb ¥ TpuHUMaeT otueT o PI'3(P).

[lo pesynbraram BbmmonHeHuss PI'3(P) BblmonHsieTcss OTYET, KOTOPHIA COCTOUT W3
CJIEYIOIIMX YacTei:

1. TutynbHBIN TUCT (CM. HUXKE)

2. Conepxanue

3. OcHOBHas 4acTb

a. 3aganue 1 (o BapraHTam)
b. 3amanwue 2 (o BapuaHTam)



C. 3amanue 3 (110 BapHaHTaM)
d. 3amanwue 4 (110 BapuaHTam)
4. CHMcoK JUTeparypbl 1 HICTOYHUKOB

Tpebosanus k oghopmaeruro:

O6wem PI'3(3) mo 10 crpanuiy mammHonrcHOro TekcTa hopmata A4. Ilpudt Times New
Roman, 12. ®opmynsl HabuparoTcs B pemakTope Math Type. Pazmenienne ckaHUpOBaHHBIX
dopmyn He nomyckaercs. Hymepanusi cTpaHuil CKBO3HAsi, B HM)KHEH 4YacTH JIMCTA 1O IEHTPY
apabckumu  uuppamu. Pabora  jmomkHa  OBITH  OTpPEeNakTHpPOBaHA, HE  COJEpPIKATh
opdorpadpudecKux, CHHTAKCUIECKUX U CTHJIEBBIX OITUOOK.

OTt4der B yCTaHOBJIGHHBIE CPOKM caaeTcsi Ha kadenpy mis npoBepku. IIpernomasarens
OLICHUBACT KAa4eCTBO PAa0OTHI, OTMEYAET IMOJOXKHUTEIbHbIE CTOPOHBI M HEIOCTAaTKH paboThl U
oTpezeNisieT, IOMyCcKaeTcs 1 oHa K 3amure. [Ipu HeoOXoauMOoCTH IperoiaBaTeib BO3BPAILACT
PI'3(P) crymenty ansi nopaOOTKM M YCTaHABJIMBAET CPOKH MOBTOPHOTO IPEIOCTABICHUS IS
npoBepKu. J1o 3amuThl pabOThl CTYIEHTOM JIOJKHBI OBITH CAeaHbl HEOOXOAUMbIE UCIIPABIICHUS
Y JIONIOJIHEHUS 110 BCEM 3aMEYaHUSM IIPENOJaBaTeNs.

[Ipun nonoxutensHoM pe3yibTare oneHuBanusi PI'3(P) cryment e€ pacmneuaTsiBaer,
nepeaaeT Ha Kadeapy M 3alIMIIaeT A0 CECCUM B HA3HAYEHHOE MPEIOo/IaBaTeIeM BPeMsL.

3amuta PI'3(P) cocrout B WHAMBUAYyaJlbHOM YCTHOM COOECEIOBAaHHUU CTYACHTA C
npenogasaresneM. B mporecce 3amuThl BBISIBISIETCS YPOBEHb 3HAHUM CTYJIEHTA, CTENEHb €ro
CaMOCTOSITENILHOCTH TpPH BBIMOJIHEHUH padoTel. I[lo pe3ynpTaTam 3aluThl  CTYACHTY
BBICTABJISIETCS OILIEHKAa B COOTBETCTBUM C KPUTEPHUSIMHU, MPUBEICHHBIMH B II. 2 HACTOSIIETO
[Tacmopra.

2. Kpurtepun ouneHKu pe3yJbTaTOB 00y4YeHHsl, COOTHECEHHBIX C YPOBHSIMH OCBOEHMA
UHIUKATOPOB JOCTHKEHHs KOMIIeTeHIUI

OOue mpaBuia BBICTABICHHUS OLEHOK TEKYLIEH aTTecTaluu ONpeAesstoTcs OalabHO-
PEHUTHHIOBOM CUCTEMOMW, YCTAHOBIIEHHOU JIOKaIbHbIM akToM HI'TVY.

PI'3(P) cumTaercs BBINOIHEHHON Ha NMPOJABMHYTOM YpPOBHE, €CIIM BCE HEOOXOIMMBIE
pacyeTbl IPOM3BEACHBI CaMOCTOSTENbHO M 0Oe3 ommbok; Bce paszaensl PI'3(P) BeimosHeHb!
IPaBWJIBHO U B MOJHOM 00beMe; paboTa opopmileHa B COOTBETCTBUU C TPEOOBAaHUSAMU; CllaHA
IpEenoJiaBaTel0 B yKa3aHHblE CPOKM M HE BO3Bpallajach s JOpaOOTKH; JaHbl MOJHbIE U
pa3BepHyTble BBIBOJABI M PEKOMEHJAIMM; Ha 3allUTe CTYIACHTOM JaHbl YBEPEHHbIE U
apryMeHTHpOBaHHbIE OTBEThl. COBOKYITHOCTD 3aIlJIJaHUPOBAaHHBIX PE3YJIbTaTOB U COOTHECEHHBIX
C HUMHU HMHJUKATOPOB JOCTMKEHHSI KOMIIETEHLUH HE COJAEP’KUT MpoOesoB. 3aKperyieHHbIE 3a
PI'3(P) xomnereHuuu copMUpoBaHbl Ha MPOABUHYTOM ypoBHe. OneHka cocrasiser om 30 do
35 bannos.

PI'3(P) cumTaercs BHINOJIHEHHOW HAa §a30BOM YpOBHE, €CIIM BCE HEOOXOAUMBIE pacueThl
IIPOU3BENIEHBI CAMOCTOSITENILHO U 0€3 CYIIECTBEHHbIX OIMO0K; Bce pasnensl PI'3(P) BbimoaHeHb
NPaBUIBHO, HO €CTh 3aMEYaHUs K MOJIHOTE MpelocTaBiIeHus: HHpopManuu; pabora ohopmieHa B
COOTBETCTBUHU C TpPeOOBAHMSMM; CJlaHA IPEINOJABATENI0 B YKa3aHHbIE CPOKM M OJIHOKPATHO
BO3Bpallaiach CTYAEHTY JAJs HE3HAYMTEIbHOH MopabOTKH; B 3aKIIOYEHMM IaHbl BBIBOJBI U
PEKOMEHIallMK; Ha 3aIIUTe CTYJEHTOM JOMYIIEeHbl HEMPUHIUIHAIbHbIE OIHOKH. COBOKYITHOCTD
3alVIAHUPOBAHHBIX PpE3YJIbTaTOB M COOTHECEHHBIX C HHUMHU WHJUKATOPOB JIOCTHKEHUS
KOMIIETEHIIMM CONIEP>KUT HecyllecTBeHHbIe Mmpolenbl. 3akperuieHHble 3a PI'3(P) xomnerenuun
chopMupoBaHbl Ha 6a30BoM ypoBHe. O1ieHKa coctaBisieT om 25 do 30 6annos.

PI'3(P) cumTaercss BBINOJHEHHOW Ha MOPOrOBOM YpPOBHE, €CIM BCE HEOOXOIUMBIE
pacyeTbl TPOM3BEACHBI CAMOCTOSTEIbHO, HO C OIMIMOKAaMH, YacTb M3 KOTOPBIX HOCHUT
MPUHLIMITHATIBHBIA XapaKTep; €CTh 3aMEeYaHUs K IOJTHOTE MpelocTaBlIeHus nHpopmanuy; padbora
oopmieHa B COOTBETCTBHM C TpeOOBAaHMAMM; CllaHa NPENnojaBaTeiio, HO HEOJHOKPATHO



BO3Bpallanach CTYACHTY AJis JOPAOOTKH; B 3aKIIOYCHUH JTaHBI KpaTKue BBIBOBI; 3ammuTa PT'3(P)
BBI3bIBACT y CTYJEHTa cepbe3Hble 3aTpyAHeHUs. COBOKYIMHOCTh 3aINIAHUPOBAHHBIX PE3YJIbTaTOB
U COOTHECEHHBIX C HHUMH WHIUKATOPOB JIOCTIIKEHUS KOMIICTCHIIUN COJIEPIKUT CYIIIECTBCHHBIE
npoOenbl. 3akperuieHHble 32 PI'3(P) xommerennuu chopMHpoBaHBl Ha IMOPOTOBOM YpPOBHE.
Onenka cocrasisiet om 20 0o 25 bannos.

PI'3(P) cuuTtaercs He BBINOJHEHHOH (HIKE IIOPOTOBOIO YPOBHS), €CIH PacueThl
MPOU3BENCHBl C CEPhE3HBIMH OIMMOKAMU; €CTh 3aMEYaHHWsl K TIOJHOTE TIPEJOCTaBICHUS
unpopmanuu u odopmienuto; PI'3(P) Obuta cpana mnpenojaBaTeqo, HO HEOJHOKPATHO
BO3BpalIaach CTYJIEHTY JJIs 10paObOTKH, YTO HE MPHUBEJIO K yiayulieHuto ee kauectsa; PI'3(P) ne
JOTIYIIIEHA JI0 3alUThl, YTO CBUJETEIICTBYET O HEYAOBIECTBOPUTEIHHOM YPOBHE JOCTUTHYTHIX
CTYACHTOM pe3ynbTaToB. COBOKYIHOCTH 3aIUIAHUPOBAHHBIX PE3YJIBTATOB M COOTHECEHHBIX C
HUMHU HMHJIUKATOPOB JOCTH)KEHUS KOMIETEHIIMHA COJIEPKUT MHOKECTBEHHBIE CYIIECTBEHHbBIC
npobenbl. 3akperuienHbie 3a PI3(P) xommerennuu He chopmupoBaHbl. OIeHKAa COCTaBISET
menee 20 GaoB.

3. IIIxkaJa oueHkH

B o6mweit onenke no pucuuruinHe Oamisl 3a PI'3(P) yuuThIBaroTCs B COOTBETCTBUHU C
OpaBWiIaMyd  OaJUIbHO-PEUTHMHIOBOM  CHCTEMBbl, IPUBEIEHHBIMU B pabouell mporpamme
JVCIIATUTAHBL.

PI'3(P) kak ¢opma Tekymeil arrectaiuu (KOHTPOJSL) IO JHMCHMIUIMHE CUYUTACTCS
YCIICIIHO BBITIOJHEHHOM, €CIM CyMMa MOJYYSHHBIX OAIOB MO BCEM €ro 3a/IaHUSIM COCTABIISIET OT
20 1o 35 0a/U10B BKIIFOYUTEIIBHO.

4. IlpumepHnblii nepeyens Bapuantos PI'3(P)

Bapuanr 1

1. Onumure CTpOEHUE U OCHOBHBIE XapPAKTEPUCTUKN KPUCTAIUIMYECKON PELIETKH MEIN
(mapameTpsbl, KOOPJAUHAILMOHHOE YUCIIO, INIOTHOCTh YIAKOBKH).

2. BeruepTute 1uarpaMmy COCTOSIHUSL CUCTEMBI CBUHEL-0J10BO. ONUIINTE B3aUMOIEHCTBHE
KOMIIOHEHTOB B JKMJIKOM M TBEPJOM COCTOSHUSIX, YKAXKUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BCEX 00JIaCTAX JUAarpaMMbl COCTOSHUS.

3. Kak u3meHseTcs I0THOCTh IUCIOKALUN MTPH MJIaCTUYECKOH 1ehopMaliiy METaJljIoB U
nouemy?

4. B pesynpraTe TepMHUYECKOM OOpaOOTKM YEpBAKM JODKHBI MOJYYUTh  TBEPABIN
U3HOCOYCTOMYUBBIN ITOBEPXHOCTHBIA CIOM IIPU BA3KOW cepAueBHHE. [linsd HMX HM3TOTOBIECHUS
BbIOpana ctanb 20XI'P. Ykaxkute cocTaB cTalud W OMNpEACINUTe, K KaKOW TPyMHIe OTHOCUTCS
JaHHas CTajlb 0 Ha3HaueHHIo. Ha3HaubTe M 0OOCHYHTE pexuM TepMHUYecKoW 00paboTKH,
0O0BSCHUB BJIMSHHE JETUPYIOLIUX JIEMEHTOB Ha MPEBPALCHMs], IPOUCXOAIINE HA BCEX 3Tarax
TEpMUYECKOl 00paboTKK JaHHOHM cTanu. ONMUIINTE MUKPOCTPYKTYPY M CBOMCTBA CTalM IOCIE
TEPMHUECKON 00pabOTKH.

Bapuant 2

1. OnuumTe CTpOEHNE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAIUIMYECKON PEIIeTKH OeprilIns
(mapameTpsbl, KOOPJUHAIIMOHHOE YUCIIO, INIOTHOCTh YIAKOBKH).

2. BeruepTute 1uarpaMmy COCTOSIHUSI CUCTEMBI AIFOMUHMN - repMaHuil. Onummre
B3aMMOJICIICTBIE KOMIIOHEHTOB B KHIKOM U TBEPJIOM COCTOSIHUAX, YKAKUTE CTPYKTYpHbBIE
COCTABJISIIOLIME BO BCEX 00JIACTSX AUArpaMMbl COCTOSTHHSL.

3. O6bscHUTE, TOYEMY TUTACTUYECKYIO 1e(hOpMalIUIO 0J10Ba TPU KOMHATHOW TeMIeparype
Ha3bIBAIOT TopsAuel nedopmarueil, a Boabppama npu temmneparype 1000 OC nassiBaror
XOJIOHOM TIACTUYECKOM JeopManneii?

4. Jlns m3rotoBieHus ¢pes BoiOpana ctanb 9XC. YKaKuTe cOCTaB CTaM U ONpEAeTIUTe, K KaKoi
rpynne OTHOCUTCS JaHHasl cTajlb MO0 Ha3HadeHHto. Ha3HaubTe U 000CHYITE pexXUM TepMUUECKOM



00paboTKH, OOBSICHUB BIMSHHUE JIETUPYIOIIMX 3JEMEHTOB Ha MPEBPALLCHHS, TPOUCXOIAIINE HA
BCEX JTamax TePMHUUYECKOW 0OpabOTKM naHHOW cranu. ONMHUIIMTE MUKPOCTPYKTYPY M CBOMCTBA
CTaJI TIOCIIE TEPMUIECKOM 00pabOTKH.

Bapuant 3

1. Onummre ycnoBusi 00pa30BaHUs HEOTPAaHUUEHHBIX TBEPJIBIX PACTBOPOB.

2. BeruepTute 1uarpaMmy COCTOSIHUSL CUCTEMBI QJIFOMUHUM - KpeMHUI. Onumure
B3aUMO/ICHICTBUE KOMIIOHEHTOB B )KUJAKOM M TBEPJIOM COCTOSHUSX, YKAXKUTE CTPYKTYPHBIE
COCTABJISIIOLIME BO BCEX 00JIACTSAX JAUArpaMMbl COCTOSTHHSL.

3. Kakas temriepatypa pasuenseT paiioHbl XOJ0HON U TOPSYEH m1acTuuecKon aedopMaruu 1
nouemy?

4. JIns M3roTOBJIEHUS TUTMT BBICOKOTO KJIacca TOYHOCTH BbIOpaHa ctainb XBI': a) pacmmdpyiite
COCTaB MW OIpENeNIHUTe TPYIIy CTadd O Ha3HAa4YeHWIo; O) Ha3HaubTe M OOOCHYWTE PEKUM
TEPMHUECKON 00pabOTKH, OOBSACHUB BIUSHHUE JISTUPOBAHMS Ha MPEBPAIICHUS, MPOUCXOSAIINE
Ha BCEX JTanax TEPMUYECKOH 0OpabOTKHM AaHHOW CTaly; B) OMUIIUTE CTPYKTYPY M CBOWMCTBA
CTaJIM TOCJIE TEPMHIECKON 00pabOTKH.

Bapuant 4

1. Onumure CTpO€HUE U OCHOBHBIE XapAKTEPUCTUKN KPUCTAIMUECKON PELIETKH XpoMa
(mapameTpbl, KOOPIUHAIIMOHHOE YUCIIO, INIOTHOCTh YIAKOBKH).

2. BeruepTute 1uarpaMmMy COCTOSIHUS CUCTEMBI Melb - cepedpo. OnuiuTe B3auMo1eCTBHE
KOMIIOHEHTOB B KUJKOM U TBEPJAOM COCTOSIHUSIX, YKAKUTE CTPYKTYPHBIE COCTABIISIFOLIUE BO
BCEX 00JIACTSX JHarpaMMbl COCTOSIHUSI.

3. Kak u3MeHSI0TCSl CTPOCHHE U CBOMCTBA MIPH HArPEBE MPeIBAPUTENBLHO 1e(hOPMUPOBAHHOTO
MeTaa?

4. Jlns uzrotoBieHusi ¢pe3 BbiOpaHa crtamb POMS. Vkaxute cocTaB CTalu U ONpEAETUTe, K
KaKoi TpyInmne OTHOCHUTCS JaHHas CTalb 10 Ha3HaueHWio. Ha3HaubTe M 00OCHYHTE peXuM
TEPMHUYECKON 00pabOTKH, OOBSICHUB BIUSHUE JIETUPYIOIIMX JJIEMEHTOB Ha IMpEBpalleHus,
OPOUCXOIIME Ha BCEX OJTamax TEePMHUYECKOW oO0paboTkM naHHOH cramu. Onwummre
MUKPOCTPYKTYPY U CBOMCTBA CTalIM MOCIIE TEPMUUECKON 00pabOTKH.

Bapuanr 5

1. ITocTpoiite ¢ npuMeHeHueM npaBuia Ga3 KpUBYIO HarpeBaHUsl ISl JKeyesa.

2. BeruepTute 1uarpaMmy COCTOSIHUSL CUCTEMBI AIFOMUHMN - KpeMHUI. Onummre
B3aMMOJIEIICTBHE KOMIIOHEHTOB B *KHJIKOM U TBEPJIOM COCTOSIHUSAX, YKQXKHUTE CTPYKTYPHbIE
COCTAaBJISAIOLIME BO BCEX 00JIACTSX AUArpaMMbl COCTOSTHHSL.

3. Jlns Kakux 1enei NpuMEeHSIOT HaKJIel U moyemy?

4. Kynadyku JODKHBI MMETh MHHHMMAIbHYIO J1eOpMalMi0 U BBICOKYI0 H3HOCOCTOMKOCTh
(tBepmocth moBepxHocTHOro ciosi HV 750-1000). [Ins ux W3roTOBICHUS BBIOpaHA CTallb
35XMIOA. VkaxuTe cocTaB CTalu U ONPEIENINTE, K KAKOM IPYIIE OTHOCUTCS AaHHAs CTAJb 110
HazHayeHuto. HasHaubTe M 00OCHYHTE pexUM TEpMHUECKOH 00pabOTKH, OOBSICHUB BIUSHUE
JETUPYIOIUX 3JIEMEHTOB HA MPEBPALICHMS, MPOUCXOMALIME HAa BCEX JTallax TEPMUYECKOU
00paboTku naHHOW craimu. ONUIINTE MUKPOCTPYKTYPY U CBOMCTBA CTalM IOCJIE TEPMUUYECKOU
00paboTKu.

Bapuant 6

1. Onummre CTpo€HNE U OCHOBHBIE XapaKTEPUCTUKN KPUCTAIUIMUECKON pelIeTKH MO0 1eHa
(mapaMeTpbl, KOOPAUHAIIMOHHOE YHCIIO, MJIOTHOCTh YITAKOBKH).

2. BrruepTuTe 1uarpaMmy COCTOSIHHSL CHCTEMBI MarHuy - Kanpluid. ONUIIMTE B3aMMOJIEHCTBHE
KOMIIOHEHTOB B KUJKOM U TBEPAOM COCTOSIHUSAX, YKAKUTE CTPYKTYPHBIE COCTABIIAIOLINE BO
BCeX 00JIaCTAX TUarpaMMbl COCTOSIHUS.

3. OOBsicHUTE IPUPOY XPYIKOTO PA3pyLICHUS METAJUIOB U (DaKTOPBI, CIOCOOCTBYIOIIHE



[IEPEXO0ly METalIa B XPYNKOE COCTOSHUE.

4. J1ist U3rOTOBJICHUS pa3BePTOK BhIOpaHa ctainb 9XC. YKaXuTe COCTaB CTAIM U ONPEACIIUTE, K
KaKkoi Tpymnme OTHOCHUTCS JaHHas CTalb 10 Ha3HaueHHro. HasHaubTe M 00OCHYHTE pexum
TEPMHUECKON 00pabOTKH, OOBSICHUB BIUSHUE JIETUPYIOIIMX 3JIEMEHTOB Ha MpEeBpallleHus,
OPOMCXOAIIME Ha BCEX OJTamax TEePMHUECKOW o00paboTku maHHOM cramu. Onummre
MUKPOCTPYKTYPY U CBOWCTBA CTaJI MOCIIE TEPMUUYECKONH 00pabOTKH.

Bapuant 7

1. OnummuTe CTpOSHUE U OCHOBHBIE XapPAKTEPUCTUKH KPUCTATMYECKON PEIIETKH BOJIb(ppama
(mapaMeTphl, KOOPAUHAITMOHHOE YUCIIO, TFIOTHOCTh YITAKOBKH).

2. BeruepTuTe AMarpaMmy COCTOSIHUSL CUCTEMbI CBUHEIL - MarHui. OnuImTe B3auMoIeHCTBUE
KOMITOHEHTOB B JKHIKOM U TBEPJOM COCTOSIHHUSX, YKOKUTE CTPYKTYPHBIC COCTABJISIIOIITUE BO
BCEX 00JIACTSX TUArpaMMbl COCTOSHUS.

3. Kak u3mMeHsoTCsl 3KCIuTyaTallMOHHbIE XapaKTEPUCTHUKH JIeTajiel TT0CIIe TOBEPXHOCTHOTO
HakJena (qpobecTpyiiHoit 06paboTku) 1 mouemy?

4. JInsg M3roToBJICHUS MOJIOTOBBIX IITaMIIOB BhiOpaHa ctainb SXI'M. YkaxuTe coCcTaB CTaad U
OTIpE/ICITUTE, K KAKOH TPYIIe OTHOCUTCS JTaHHAs CTallb 110 Ha3HaueHWI0. Ha3zHaubTe U 000CHYITE
pPeKUM TepMUYECKOW 0O0pabOTKH, OOBSCHUB BIHUSHUE JIETHPYIOIIUX JJIEMEHTOB Ha
MPEBpAICHHSI, MPOUCXOJAIINE HAa BCEX JTalax TEPMUYECKOW O0O0pabOTKH JaHHOW CTalIH.
Onummre MUKPOCTPYKTYPY U CBOMCTBA CTAJIU MOCIIE TEPMUYECKO 00pabOTKH.

BapuanT 8

1. Onumure ycaoBusl MOTYYEHHS] MEJTKO3EPHUCTON CTPYKTYPBI IIPU CaMOIIPOU3BOIBHO
pa3BUBAIOIIEHCS KPUCTAIUIM3ALINH.

2. BeruepTute 1uarpaMmMy COCTOSIHUS CUCTEMBI Meb - cepedpo. OnuiunTe B3auMo1eCcTBHE
KOMITOHEHTOB B JKUJIKOM M TBEPJIOM COCTOSIHUAX, YKAKUTE CTPYKTYPHBIE COCTABIISAIOIINE BO
BCEX 00JIACTSAX JHarpaMMbl COCTOSIHUSI.

3. J171s1 yero mpUMEHsETCsl OTXKUT B IPOLIECCe U3TOTOBJIECHUS XO0JIOAHOKATaHOW CTaJIbHOM JICHTBI?
Kak Ha3piBaercs Takoil Bu oTxura?

4. B pesynbrate TepMUYecKOl 0OpaOOTKH MPY>KUHBI JOJDKHBI MOJIYYUTh BBICOKYIO YHPYTOCTb.
Hns ux wmsroroByneHus BbiOpaHa ctaiib 60C2X®DA. YkaxuTe COCTaB CTald U OINPEACINTE, K
Kakol TIpymnme OTHOCUTCS JaHHas cTalb MO0 Ha3HaueHHto. Ha3HaubTe M 00OCHYiTEe pexum
TEPMHUECKON 00pabOTKH, OOBSICHUB BIUSHUE JIETUPYIOIIMX 3JIEMEHTOB Ha MpEeBpalleHMUS,
OPOMCXOJAIIME Ha BCEX JTamax TepMHUECKod o0paboTku JaHHOM cramu. Onummre
MUKPOCTPYKTYpPY ¥ CBOWCTBA CTaJIM NOCIIE TEPMUUECKONH 00pabOTKH.

Bapuant 9

1. OnuumTe siBJeHUE MOIUMOphU3Ma B IPHIIOKEHUH K TUTAHY, a TAKXKE CTPOECHHE U OCHOBHBIE
XapaKTEPUCTUKU KPUCTAJUIMYECKON pelIeTKH (apaMeTpbl, KOOPAUHALMOHHOE YHCIIO,
IUIOTHOCTb YIIAKOBKH).

2. BeruepTute 1uarpaMMy COCTOSIHUS CUCTEMBI CBUHEL - cypbMa. ONuUIINTE B3aUMOEHCTBHE
KOMIIOHEHTOB B KMJIKOM M TBEPJOM COCTOSIHUSAX, YKAXKUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BCEX 00JIaCTAX TUarpaMMbl COCTOSIHUS.

3. Ilonocs! cBUHIIA ObUTM MPOKATaHbl HA PA3IMYHYIO cTeneHb Aedopmaru. OObsICHUTE, MOXKHO
JIM CO3/1aTh 3HAUUTEIILHOE YIIPOYHEHUE CBUHIIA €CJIH €ro Je(OpMUPOBATH TPU KOMHATHOM
Temneparype?

4. J151 U3roTOBJIEHHS MOJIOTOBBIX IITaMIOB BeIOpaHa ctasb SXHB. YkaxuTte cocras ctainu u
OTIpeNieNIuTe, K KaKoi TpyIIe OTHOCUTCS JIaHHas cTallb o Ha3HaueHuto. HazHaubTe 1 060CHYiiTe
PEXUM TEPMHUUYECKOI 00pabOTKH, 0ObSICHUB BIUSHUE JIETUPYIOIIUX 3JIEMEHTOB Ha
IpeBpaleHHs, TPOUCXOAIINE Ha BCEX ATANaX TEPMUUECKOH 00pabOTKH JaHHOM CTaiH.
Onunnre MUKPOCTPYKTYPY U CBOWCTBA CTaJIM MOCIIE TepMUYECKO 00paboTku



Bapuant 10

1. [TocTpoiite ¢ mpuMeHeHreM TpaBuiia (a3 KPUBYIO HarpeBaHUs JJIsI CBUHITA.

2. BoruepTute 1uarpaMmMy COCTOSIHHS CUCTEMBI MAarHUM - Kajablui. OnumuTe B3auMoJeCTBIE
KOMIIOHEHTOB B KUJKOM U TBEPAOM COCTOSIHUSIX, YKAKUTE CTPYKTYPHBIE COCTABIISIIOLIUE BO
BCEX 00JIACTSAX JHarpaMMbl COCTOSIHUSI.

3. BosioueHue mpoBOJIOKH MTPOBOST B HECKOJIBKO 1epexoAoB. Eciii BosioueHre BhIMOIHSIOT 03
IIPOMEXKYTOUHBIX OIEpalil OTXKUIra, TO IPOBOJIOKA Ha ITOCIEIHUX NIEPEXOAAX AACT PA3PHIB.
OObsicHUTE TPUYUHBI Pa3PbIBOB U YKa3aTh MEPHI MIPEIyNPEexKACHUs ITOr0?

4. B KOTIOCTpOCHHH HCIONIb3yeTcs cTaib 12X1M®: a) pacumdpyidTe cocTaB U OMpeIeInuTe
IpyNIy CTajad 0 Ha3HAUYEHHUIO; 0) Ha3HAUbTE PEKUM TEPMHUUECKONH 00pabOTKU U MPUBEIUTE €r0
obocHoBaHue. ONUIINTE CTPYKTYPY CTalU MOCIE TEPMHUYECKON 00pabOTKU; B) Kak BIIHSET
TeMIlepaTypa IKCILTyaTallui Ha MEXaHU4YEeCKHEe CBOMCTBA JaHHOM cTain?

BapuanT 11

1. Yro Takoe nepeoxyaxkIeHUe U KaK OHO BIMSIET HA CTPYKTYPY KpUCTAJIM3YIOIIErocs MeTaia’?
2. BeiuepTuTe 1MarpaMmy COCTOSIHUS CUCTEMbI TFOMUHMM - MeJlb. ONUIINTE B3aUMOJEHCTBHE
KOMITIOHEHTOB B KHUJKOM U TBEPAOM COCTOSIHUSAX, YKAKUTE CTPYKTYPHBIE COCTABIIIOLIUE BO
BCEX 00JIaCTSAX UarpaMMbl COCTOSIHUS.

3. Kak 1 noueMy U3MEHSIOTCS MEXAaHUYECKUE CBOMCTBA METAJIJIOB IPU XOJIOAHOMN IJIACTUYECKON
nehopmaruu?

4. Konupsl J0IKHBI UMETh MUHUMAJIbHYIO J1e(OPMAIIMIO U BBICOKYIO U3HOCOCTOMKOCTB. JlJist nx
u3rotopieHusi BbiOpaHa cranb 38XMDA. VkaxkuTe cOCTaB CTaad U OMNpENeNUTe, K Kakoi
rpyIilie OTHOCUTCS JaHHAs CTallb MO Ha3HaueHHi0. HazHaubTe 1 000CHYHTE PEKUM TEPMUUYECKON
00paboTKH, 0OBSACHUB BIUSHUE JETUPYIOUINX 3JEMEHTOB Ha MPEBPAILCHUS, TPOUCXOASIINE Ha
BCEX JTamax TePMUYECKOH 00paboTku maHHOW cranu. ONUIINTE MHUKPOCTPYKTYPY M CBOWMCTBA
CTaJli TOCIie TEPMUYECKO 00pabOTKH.

BapuanTt 12

1. OnummTe yciaoBus MOTYYEeHUSI METKO3EPHUCTON CTPYKTYPHI IIPU CAMOIIPOU3BOJIEHO
pa3BUBAIOIIEHCS KPUCTAIUIM3ALINH.

2. BerueptuTe quarpaMMy COCTOSIHHS CUCTEMBI CBUHEII - MarHui. OnummTe B3anMo/IeiicTBre
KOMITOHEHTOB B JKH/IKOM M TBEPJIOM COCTOSIHUSAX, YKKUTE CTPYKTYPHBIE COCTABIISIOIINE BO
BCEX 00JIACTSX JHarpaMMBbl COCTOSTHUSI.

3. Ilox neiicTBHeM KakuX HampsDKeHUH BO3HMKAET muacTudeckas negopmanusa? Kak npu stom
U3MEHSETCS CTPYKTYpa M CBOMCTBA METAJUIOB M CIUIABOB?

4. ]lns w3roToBieHUs KanuOpoB BbIOpaHa cTane 9X18: a) pacmmdpyiite coctaB cramum u
ompeneNnnuTe, K KaKOi TpyIme OTHOCHTCS JaHHas CTajb MO Ha3HaueHWio; 0) Ha3HA4bTe H
00OCHYHTE pEXUM TEpMHUUECKOM 0O0paboTKH, OOBSICHUB BIMSHUE JIETMPOBAHUS Ha
IpEeBpalleHys], MPOUCXOANINE HAa BCEX ATalax TEpPMUYECKOM OOpaOOTKH NaHHOM cTaiau; B)
ONUIINTE MUKPOCTPYKTYPY U IJIaBHbIE CBOIMCTBA CTAJIM MOCIE TEPMUUYECKON 00pabOTKH.

Bapuant 13

1. OnumuMre cCTpoeHNE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAJUIMUECKOM pelIeTKH TaHTala
(mapaMeTpbl, KOOPAUHAIIMOHHOE YHCIIO, MJIOTHOCTh YITAKOBKH).

2. BeruepTuTe 1uarpaMmy COCTOSIHUS CHCTEMBI MEJIb - HUKEIb. ONUIINTE B3aUMOICHCTBHE
KOMIIOHEHTOB B KUJKOM U TBEPAOM COCTOSIHUSAX, YKAKUTE CTPYKTYPHBIE COCTABIISIOLINE BO
BCeX 00JIaCTAX MarpaMMbl COCTOSIHUS.

3. Jlns 4ero NpuMeHsIETCsl OTKUT TI0CIIE HAaKJIENa XO0IOAHOKATaHbIX NpyTKOB ctanu MCt3?
Br16op pexxuma oTxura.

4. B pesynbrate TepMuyeckoi 0OpaOOTKH MPYXKHUHBI JOJDKHBI MOJYYUTh BBICOKYIO YIPYTOCTb.
Jnst ux msrotoBneHus BbiOpaHa ctab 60C2X®DA. YKaxuTe COCTaB CTald U OINPEACIHTE, K
KaKkoi Tpymnmne OTHOCUTCS JaHHas cTalb M0 Ha3HaueHHto. Ha3HaubTe M 00OCHYiTE pexum



TEPMUYECKONl 00pabOTKH, OOBSACHUB BIMSHUE JETHPYIOIIUX OSJIEMEHTOB Ha MPEBpALICHHUS,
MPOUCXOMAAIINE Ha BCEX OJTamax TepMUYECKOH oOpaboTKM maHHOW crtanmu. Onumure
MHUKPOCTPYKTYPY M CBOMCTBA CTaJIM MOCIIE TEPMUIECKON 00pabOTKH.

Bapuant 14

1. OnuumTe CTpOEHNE U OCHOBHBIE XapaKTEPUCTUKU KPUCTAIUIMUECKON PElIeTKH OepriLIns
(mapameTpbl, KOOPAUHAIMOHHOE YUCIIO, JIOTHOCTh YIIAKOBKH).

2. Belueptute quarpaMMy COCTOSIHUS CUCTEMBI Meib - cepeOpo. Onuimre B3auMojieiicTBue
KOMIIOHEHTOB B KMJIKOM M TBEPJOM COCTOSIHUSAX, YKAXKUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BCeX 00J1aCTAX JUarpaMMbl COCTOSHUS.

3. Kak 1 mouemMy npu miacTHuecKoi aedopMauy H3MEHSIOTCS CBOWCTBA METAJIIOB?

4. Kynauku JOJKHBI MMETh MHHHMMAJIbHYIO Je(OpPMALMI0 U BBICOKYI0 HM3HOCOYCTOHYMBOCTB
(TBepmocth moBepxHocTHOro cios HV 750—1000). [Ins ux W3roToBieHHs BbIOpaHa cTalb
35XM®A: a) pacumdpyiTe cOCTaB CTAIM M ONPEACINTEe, K KAaKOW I'PYIEe OTHOCUTCS JaHHAas
CTaJIb 110 HA3HAYCHMIO; 0) HA3HAYbTE U 0OOCHYHTE PEXKUM TEPMUUECKON M XMMUKO-TEPMUYECKOM
00pabOoTKH, OOBSACHUB BIMSHUE JIETUPOBAHUS HA IPEBPALEHUs, IPOUCXOAAIINE HA BCEX dTalax
00pabOTKM JTAaHHOH CTaJH; B) ONMHUIIUTE MUKPOCTPYKTYPY U CBOMCTBA CTall MOCJE TEPMHUUYECKOM
00paboTKH.

BapuanT 15

1. Onumure siBIeHUE MOIUMOPPHU3MA B IPUIIOKEHUU K HKEJIE3Y.

2. Berueptute 1uarpaMmy COCTOSIHUSL CUCTEMBI CBUHELL - 0J10BO. ONUIIUTE B3aUMOJEHCTBUE
KOMIIOHEHTOB B JKMJIKOM M TBEPJOM COCTOSIHUSX, YKAXKUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BCeX 00J1aCTAX JUarpaMMbl COCTOSHUS.

3. Kakum criocoO0oM MOKHO BOCCTaHOBUTH INIACTUYHOCTH XOJIOJHOKATAHBIX ME/IHBIX JEHT?
Ha3znaubTe pexuM TepMuueckoil 00pabOTKU U ONUILIUTE CYLTHOCTh IPOUCXOASAIINX IPOLIECCOB.
4. JIns U3roTOBJIEHUS MPOLIMBOYHBIX IIyaHCOHOB BbIOpaHa ctaib P18. Ykaxure coctaB cranu u
oIpesieNIuTe, K KaKoW IpyIine OTHOCUTCS JJaHHas CTajb 110 Ha3HayeHuto. HazHaubTe U 000cHyliTe
PSKUM  TEpPMHUYECKOH 0O0pabOTKH, OOBSICHUB BIUSHHE JIETUPYIOIMIMX DJIEMEHTOB Ha
IpPEBpallCHHs], NPOMCXOJAIME Ha BCEX JTalax TEePMUYECKOH 0OpabOTKM JaHHOM CTalu.
Onumure MUKPOCTPYKTYPY U CBOMCTBA CTaJIM MOCIIE TEPMUUYECKON 00pabOTKH.

BapuanT 16

1. Yto Takoe sukBauusA? Buabl TMKBAMM U IPUYMHBI €€ BOZHUKHOBEHHS.

2. BeruepTute 1uarpaMMy COCTOSIHUS CUCTEMBI M€/Ib - MBIIIbAK. ONUIIUTE B3aUMOJIEHCTBUE
KOMIIOHEHTOB B KMJIKOM M TBEPAOM COCTOSTHUSAX, YKQXKUTE CTPYKTYPHBIE COCTAaBIISIFOIINE BO
BCeX 00JIaCTAX UarpaMMbl COCTOSIHUS.

3. Kak BiusieT creneHb 1acTUUecKoi JeopMaliui Ha Ipolece peKpUCTAIIN3AMK U BETUYUHY
3epHa?

4. B pe3ynbTare TEpMUYECKON 00paOOTKH TATU AOJKHBI MOJTYYUTh MOBBIIIEHHYIO TPOYHOCTD 110
BceMy ceueHuto. [[ns ux wusrorosneHus BbiOpaHa ctanb 30XM. VkaxuTe coctaB cTamu U
OTIpesieNuTe, K KaKoW IpyIine OTHOCUTCS JJaHHas CTajlb 110 Ha3HayeHuto. HazHaubTe 1 0o00cHyliTe
peXuM TepMUYecKol 00paOOTKH, OOBSCHUB BIMSHHME JIETUPYIOUIMX 3JEMEHTOB Ha
OpEeBpalleHHs], MPOMCXOJAIIME Ha BCEX JTalax TEepMHUYECKOH OOpabOTKM JaHHOW CTajH.
Onunnre MUKPOCTPYKTYPY U CBOMCTBA CTAJIU MOCIIE TEPMUYECKOH 00pabOTKH.

Bapwanr 17

1. Kak BiMsleT CKOPOCTh OXJIAXACHUS Ha CTPOEHHE KPUCTAJIN3YIOIIErocst Merasuia?

2. BeruepTuTe 1uarpaMmy COCTOSIHUSL CHCTEMBI OJIOBO - IMHK. ONUIINTE B3aUMOJCHCTBHE
KOMIIOHEHTOB B KUJKOM U TBEPAOM COCTOSIHUSAX, YKAKUTE CTPYKTYPHBIE COCTABIIAIOLINE BO
BCeX 00JIaCTAX TUarpaMMbl COCTOSIHUS.

3. Kak BIMAIOT COCTaB CILIaBa U CTENEHb IJIACTUYECKOM nedopMaluy Ha pOTeKaHue



PEKpHUCTAIUTM3AIMOHHBIX TporieccoB? UTo Takoe KpUTHYECKasl cTeneHs aeopmanmm?

4. JIyiss M3rOTOBJICHHSI MOJIOTOBBIX IITaMIoB BbiOpaHa ctanb SXHB. Vkaxkure cocraB cramm u
OTIpe/IeIIUTE, K KAaKOH TPYIIe OTHOCUTCS TaHHAs CTallb 110 Ha3HaueHUI0. Ha3zHaubTe U 000CHYITE
PeKUM TepMUYEeCKOW 0oO0paboTKH, OOBSCHUB BIMSHHUE JIETHPYIOIIMX JJIEMEHTOB Ha
MPEBpAICHHSI, MPOUCXOJAIINE HAa BCEX JTalax TEePMUYECKOoW 00pabOTKM JaHHOW CTallu.
Onunmre MUKPOCTPYKTYPY U CBOMCTBA CTAJIU MOCIIE TEPMUYECKO 00pabOTKH.

Bapuant 18

1. OnummTe CTpOSHUE U OCHOBHBIE XapaKTEPUCTUKU KPUCTATMYECKON PEIISTKH XpoMa
(mapameTphbl, KOOPIUHAIIMOHHOE YUCIIO, INIOTHOCTh YIAKOBKH).

2. Berueptute muarpaMmy COCTOSIHUSI CHCTEMBI MarHuii - CBUHEIN. OMUIIUTE B3aUMOICHCTBUE
KOMIIOHEHTOB B KHMJIKOM U TBEPJOM COCTOSHUSX, YKAXKHUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BCEX 00JIACTSX TUArpaMMbl COCTOSHUS.

3. YKaxuTe Kakoil BUJI TepMUYECKON 00pabOTKH HEOOXOIMMO MPUMEHSTH K CIIJIaBaM, UMEIOIINUX
CTPYKTYpY TBEPIOTO pacTBOpa JJIsl YCTPAHCHUS JTHKBAIUH.

4. Jlns wmsroToBieHus mpecc-popM BeiOpaHa ctanb 4XS5SB2®C: a) pacmmdpyiite coctaB u
OTIpeICIIUTE TPYIIY CTAIH MO HAa3HAYCHHIO; 0) Ha3HAUYbTE M OOOCHYHUTE PEKUM TEPMHUUCCKOU
00paboTKH, 00BACHUB BIUSHUE JETUPOBAHUS HA MPEBPAILICHUS, TPOUCXOIINE, HA BCEX dTarax
TEPMUYECKON 0OpaOOTKM [TaHHOW CTaju; B) OIHUIIUTE CTPYKTYPYy M CBOWCTBA CTaJM TOCIE
TePMHUYECKON 00pabOTKH.

BapuanTt 19

1. OnumuTe CTPOCHUE U OCHOBHBIE XapaKTEPUCTUKH KPUCTAITMYCCKON PEIIeTKH [IMHKA
(mapameTpsbl, KOOPIUHAIIMOHHOE YUCIIO, INIOTHOCTh YIAKOBKH).

2. Berueptute 1uarpaMmy COCTOSIHUS CUCTEMBI BUCMYT - CypbMa. OMUIIUTE B3aUMOJICHCTBUE
KOMITOHEHTOB B KHJIKOM M TBEPJOM COCTOSTHUSIX, YKAKUTE CTPYKTYPHBIE COCTABIISIIONINE BO
BCEX 00JIACTSAX JHarpaMMbl COCTOSIHUSI.

3. Kak u3meHsieTcst CTpyKTypa 1 CBOMCTBa MeTallia Ipy ropsiyeil miacTuueckoit nedpopmanun’?

4. B pe3ynpTaTe TEPMHUYECKOW OOpPaOOTKHM YEPBSAKU JOJDKHBI IOJYYUTh  TBEPIBIH
M3HOCOYCTOMYMBBIA TMOBEPXHOCTHBIN CJION TpH BS3KOW cepialeBHHE. [[1s WX H3rOTOBIIEHUS
BbiOpana ctanb 20XI'P. Ykaxkute cocTaB cTaqud W OMNpEACINUTe, K KaKOW TPyMHIe OTHOCUTCS
JaHHas CTalb MO Ha3HaueHWio. Ha3HaubTe U OOOCHYHTE peXUM TEepMHUECKON 00paboTKH,
OOBSICHUB BJIUSHUE JICTUPYIOIIMX AJIEMEHTOB Ha MPEBPAIICHUS, MPOUCXOIAIINE Ha BCEX dTamax
TepMHuuecKoil 00paboTku naHHOM ctamu. ONUIIKUTE MUKPOCTPYKTYPY M CBOMCTBA CTajH MOCTE
TEPMHUECKON 00pabOTKH.

Bapuant 20

1. OOBsicHUTE MEXaHU3M BIUSHUS Pa3InYHBIX MOJU(PHUKATOPOB HA CTPOCHUE JIUTOTO CIUTKA.

2. Berueptute 1uarpaMMy COCTOSIHUS CUCTEMbI CBUHEL - MarHuil. ONuIImMTe B3auMOIeHCTBIE
KOMIIOHEHTOB B KMJIKOM M TBEPJOM COCTOSIHUSAX, YKAXKHUTE CTPYKTYPHBIE COCTAaBIISIFOIINE BO
BCeX 00JIaCTAX TUarpaMMbl COCTOSIHUS.

3. IToxoBku u3 cranu 40 UMEOT KpynHO3EpHUCTOE cTpoeHue. HasHaubTe pexum TepMudecKon
00paboOTKH IS MOTYyYEHUs METTKOTO 3€pHA U OOBSICHUTE, TTOUEeMy 00ecredyuBaeT
MEJKO3EPHUCTOE CTPOEHUE CTAIIH.

4. B pe3ymprare TEPMHYECKOW OOpaOOTKM MIECTEPHU JIOJDKHBI TOJYyYUTh TBEPABIN
U3HOCOYCTOMYUBBIN ITOBEPXHOCTHBIA CIIOM IIPU BA3KOM cepAueBHHE. [linsf HMX HM3TOTOBIEHUS
BbIOpaHa ctanp 18XI'T: a) pacmmdpyiite cocTaB U ONpeaeauTe TPyIIy CTAIU 0 Ha3HAYEHUIO;
0) Ha3zHAubTE PEXHUM TEPMHUECKOM U XHMHUKO-TEPMHUYECKOH OOpabOTKH, NPHUBEAUTE €ro
o0ocHOBaHUE, OOBSICHUB BIMSHHE JIETMPOBAHMS HA MPEBPALIEHUS, MPO-UCXOJALINE HA BCEX
sTamax o0paOOTKM JaHHON CTanM; B) OMNUIINTE CTPYKTYpy M CBOMCTBAa CTajaM IocCie
TEPMHUECKON 00pabOTKH.



Bapuanr 21

1. Onumure siBIeHUE MOIUMOP(PHU3Ma B IPUIIOKEHUH K OJIOBY, a TAK)KE CTPOEHUE U OCHOBHBIE
XapaKTEPUCTUKU KPUCTATUIMYECKON peIIeTKH (apaMeTpbl, KOOPAUHALMOHHOE YUCIIO,

IUIOTHOCTD YIIaKOBKH).

2. BeruepTute 1uarpaMMy COCTOSIHUS CUCTEMBI MarHuil - repmanuil. OnuunTe B3auMoIeCTBUE
KOMIIOHEHTOB B KUJKOM U TBEPJAOM COCTOSIHUSX, YKAKUTE CTPYKTYPHBIE COCTABIISIFOLIUE BO
BCEX 00JIACTSAX JHAarpaMMbl COCTOSIHUSI.

3. Aetanu U3 Meau, LITaAMIIOBaHHBIE B XOJOJHOM COCTOSIHUM, UMEJIM HU3KYIO [IJJACTUYHOCTD.
OO0BsicHUTE PUYUHY ITOTO SIBJICHUS U YKAXKHUTE, KAKUM CIIOCOOOM MOKHO MOBBICUTH
OTHOCHUTEIIbHOE yAJnHeHue. PekoMeHnayiite pesxxuM o0pabOTKU U IPUBEIUTE XapaKTep
M3MEHEHUSI MEXaHUYECKUX CBOMCTB.

4. JIns u3roToBiieHUs mTaMIioB BeiOpaHa ctanb SXHT. YkaxkuTe cocTaB cTaau U ONpeeIuTe, K
KaKkoi Tpymnme OTHOCUTCS JaHHas CTalb MO0 Ha3HaueHHio. Ha3HaubTe M 00OCHYiTE pexum
TEPMHUECKON 00pabOTKH, OOBSICHUB BIUSHUE JIETUPYIOIIMX 3JIEMEHTOB Ha IpEeBpallleHus,
OPOMCXOJAIIME Ha BCEX OJTamax TEepMHUECKOW o00paboTku maHHOM cramu. Onummre
MUKPOCTPYKTYPY U CBOMCTBA CTAJIU MOCIIE TEPMUUECKONH 00pabOTKH.

Bapuant 22

1. OnumTe CynHOCTh U Ha3HAYSHHE MpoIecca MOAU(PHUIIMPOBAHHSL.

2. Berueptute muarpaMmy COCTOSIHUSL CUCTEMBI Me/Ib - HUKeb. ONUIIUTE B3aUMOJICHCTBUE
KOMIIOHEHTOB B JKMJIKOM U TBEPJOM COCTOSIHUSIX, YKQKUTE CTPYKTYPHBIE COCTABIISIIOIINE BO
BCEX 00JIaCTAX UarpaMMbl COCTOSIHUS.

3. Kak u3mensiercst 6104Has (MO3an4Hasi) CTpyKTypa IpH HarpeBe MpeIBapuTeIbHO
nedopMupoBaHHOTO MeTaiuia? B yem cylHOoCTh Impolecca MoJIMroHu3aIumu?

4. B pe3ynpTare TEpPMHUYECKOH OOpaOOTKM INECTEPHH JOJDKHBI TIOJXYYHUTh TBEPIBIA
M3HOCOYCTOWYMBBIA MOBEPXHOCTHBIN CJION TpH BSI3KOW cepaueBuHe. [l WX HM3TOTOBIEHUS
BbIOpana crainb 12XH3A. VkaxkuTe cocTaB CTajid W ONPEIEIUTE, K KaKOW TPyIIe OTHOCUTCS
JaHHas CTalb MO Ha3HaueHuio. Ha3HaubTe U OOOCHYHTE pexUM TEepMHUECKON 00paboTKH,
OOBSCHUB BJIMSHHE JETUPYIOLIUX JIEMEHTOB Ha MPEBPALICHMS], IPOUCXOSAIINE HA BCEX 3Tarax
TepMHuuecKoil 00paboTku naHHOW crtamu. ONUIIKUTE MUKPOCTPYKTYPY M CBOMCTBA CTajiM MOCIE
TEPMHUECKON 00pabOTKH.

BapuanT 23

1. OnuunTe MarHUTHBIE MTpeBpalleHus B MeTaiuiax. [IpuBenute npuMepsl.

2. BeruepTute 1uarpaMmy COCTOSIHUS CUCTEMBI Me/lb - cepedpo. OnuiunTe B3auMo1eCcTBHE
KOMITOHEHTOB B JKHJIKOM M TBEPJIOM COCTOSIHUSAX, YKKUTE CTPYKTYPHBIE COCTABIISIOIINE BO
BCeX 00JIaCTAX UarpaMMbl COCTOSIHUS.

3. OOBsicHUTE, MOXKHO JIM OTJIMYUTH 110 MUKPOCTPYKTYpe MeTalll, 1e(OpMUPOBAHHBIN B
XOJIOTHOM COCTOSIHUH, OT MeTalia 1e()OPMHUPOBAHHOTO B TOPSIYEM COCTOSIHUH, U YKAXKUTE B UEM
pasyin4yue B MUKPOCTPYKTYpE €CIIH OHO €CTb.

4. B pesynpTaTre TEpMHUECKOW OOpaOOTKMU TOJYOCH MOJDKHBI MOJYYHTHh 1O BCEMY CEUYCHHIO
HOBBIIIEHHYIO Mpo4yHOCTh (TBepAocTth HRC28—35). [lng ux HM3roToBieHUs BbIOpaHa cCTalb
40XHMA: a) pacuugpyiite coOCTaB U ONpeAETUTe, K KaKOW IpylIe OTHOCUTCS JIaHHas CTalb 110
Ha3HaueHHIo; 0) Ha3HaubTe U OOOCHYHTE PEeXHUM TEPMUUYECKOH 00pabOTKH, OOBSICHUB BIHSHUE
JITUPOBAHUSI HA TPEBPAILLEHUS, MPOMCXOMASAIIME Ha BCEX 3Tamax TepMHUYecKoid o00paboTku
JTAHHOM CTallv; B) OMMILIUTE MUKPOCTPYKTYPY U CBOMCTBA CTAIM MOCIIE TEPMUUIECKON 00pabOTKH.

Bapuanr 24

1. Onummre cTpoeHNe U OCHOBHBIE XapaKTEPUCTUKU KPUCTAJUIMUECKOM perieTKy OepuiLins
(mapaMeTpbl, KOOPAWHAIIMOHHOE YUCIIO, IUIOTHOCTh YITAaKOBKH).

2. BoruepTute 1uarpaMmMy COCTOSIHUSL CUCTEMbl IFOMUHUM - repMaHuil. OnummTe
B3aUMOJICVCTBUE KOMIIOHEHTOB B XKUJAKOM U TBEPJIOM COCTOSHUSAX, YKAXKUTE CTPYKTYPHBIE



COCTaBIISIFOIIUE BO BCEX O0JIACTSAX AUArPAMMBI COCTOSTHHUSL.

3. HazHaubTe pexxuM OT)KHTra X0JOAHOKaTaHOTO Mpoduiis u3 Maraus. Kak Takoi OTKUT
Ha3biBaeTcst? ONUIINTE CYIIHOCTD MPOUCXOISAIIUX MTPOIECCOB.

4. Jlns neranei, paboTaronuX B CJIAa0BIX arpeCCHBHBIX Cpelax, MpUMeHseTcs ctaib 8X13: a)
pacudpyiiTe cocTaB M ONpPEAETUTE TPYIIY CTAIH MO CTPYKType; 0) 0OBsACHUTE Ha3HAYCHHE
XpoMa B JIaHHOM CTaJIM; B) HA3HAYbTE U OOOCHYHUTE PEKUM TEPMHUIECKON 00pabOTKH.

Bapuant 25

1. IocTpoiite ¢ mpuMeHeHHeM paBuia (a3 KPUBYIO HArpeBaHUs ISl ATIOMUHHSL.

2. Borueptute muarpaMmMy COCTOSIHUS CUCTEMBI BUCMYT - cypbMa. ONHIINTE B3aUMOIEHCTBHE
KOMIIOHEHTOB B JKMJIKOM M TBEPJIOM COCTOSIHUSX, YKQXKUTE CTPYKTYPHBIE COCTABIISIIOIINE BO
BCEX 00JIaCTSAX TMarpaMMbl COCTOSIHUS.

3. Kak U3MeHSI0TCS MEXaHUYECKUE U IPYTHe CBOMCTBA PU HAarpeBe HAKJIEIIAHHOTO METAJUIA U
novyemy?

4. B pe3ynpTaTe TEPMHUECKONH 00paOOTKU HEKOTOPHIE JETalld MAIIWH JOJKHBI HMETh TBEPIBIH
HM3HOCOYCTOWYMBBIM TMOBEPXHOCTHBIA CJIOW TPHU BSA3KOW cepianeBuHe. JlJisi M3rOoTOBJICHUS HX
BeIOpaHa ctanb 15X®d: a) pacmmdpyiiTe COCTaB M ONPEACTUTE TPYIITY CTAIN MO HA3HAYCHUIO;
0)Ha3HAubTE PEXKUM TEPMHUECKONM U XHMHKO-TEPMHUYECKOH 0O0pabOTKH, NIpPHUBEAUTE €ro
000CHOBaHHE, OOBACHUB BIIMSHHME JIETUPOBAHUS Ha IpPEBpAlllEHUs, MPOUCXOIAIIME Ha BCEX
JTanax TEPMUYECKOW 00pabOTKM AAHHOW CTaja; B) OMMILUTE CTPYKTYPY M CBOMCTBA CTajau
MI0CJIE TEPMUYECKOH 00pabOTKH.

BapuanT 26

1. Yto Takoe nepeoxiiaxkIeHue U KaK OHO BIMSIET HA CTPYKTYPY KPUCTAUTU3YIOLIErocs MeTasia?
2. Berueptute quarpaMMy COCTOSIHUS CUCTEMBI IFOMUHUH - Meib. OHMImTe B3auMOJIeCTBHE
KOMITOHEHTOB B KHJIKOM M TBEPJOM COCTOSHUSX, YKAXKHUTE CTPYKTYPHBIE COCTABIISIIOIINE BO
BCEX 00JIACTSAX JHarpaMMbl COCTOSIHUSI.

3. Kak 1 nmoueMy U3MEHSIOTCS MEXaHUYECKUE CBOMCTBA METAIIJIOB MPU XOJIOAHOMN TIACTUYECKON
nedopmarun?

4. B pesynbrare TepMUYECKONH 00paOOTKHM BTYJIKH JOJDKHBI MOMYYUTh MOBBIIIEHHYIO TPOYHOCTh
1o Bcemy ceueHuto (TBeprocts HB250—280). [nst usrorosnenus ux Boiopana cranb 40XI'P: a)
pacudpyiite cocTaB M ONpeaeNuTe, K KaKoil rpyrne OTHOCUTCS JaHHas CTallb [0 Ha3HAYEHUIO;
0) Ha3HAubTEe U OOOCHYHTE PEXKUM TEPMUUYECKON 0OpabOTKH, OOBSICHUB BIUSHHUE JICTUPOBAHUS
Ha NpPEeBpalleHMs, TPOUCXOAAILIME Ha BCEX ATamax TepMHUYecKoi oOpaOOTKM JaHHOM CTalu; B)
OTUIINTE CTPYKTYPY U CBOMCTBA CTAJIM MOCIIE TEPMHUIECKON 00paboTKH,

Bapuant 27

1. Onummre ycaoBus MOTYYEHHS] MEIKO3EPHUCTON CTPYKTYpPBI IIPU CaMOIIPOU3BOIBHO
pa3BHBarOIIeHcs KpUCTAITU3ALUN.

2. BeruepTute 1uarpaMMy COCTOSIHUSL CUCTEMBI CBUHEL - MarHuil. ONummTe B3auMOJEHCTBUE
KOMIIOHEHTOB B KMJIKOM M TBEPJOM COCTOSTHUSIX, YKAXKUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BCEX 00JIaCTAX JUAarpaMMbl COCTOSHUS.

3. Ilon meiicTBUEM KaKUX HaNpsDKEHUH BO3HUKAET IutacTuueckas nedopmanusa? Kak npu atom
M3MEHAETCS CTPYKTypa M CBOWCTBA METAJIJIOB U CIUIABOB?

4. Kynauku JOMKHBI UMETh MHHHMAJbHYIO JAedopMaiuio M BBICOKYI0 H3HOCOCTOWKOCTH
(TBepaocts moBepxHocTHOrO ciost HV 750-1000). JIns uX W3rOTOBIEHHS BBIOpaHA CTallb
35XMIOA. YkaxuTe cocTaB CTajau U ONPENENINUTEe, K KaKOM IpyMIe OTHOCUTCS AaHHAs CTajb IO
Ha3zHaueHuto. Ha3HaubTe M 00OCHYMHTE PEeXUM TEpMUUECKOH 00pabOTKH, OOBSICHUB BIUSHHE
JIETUPYIOIIUX D3JIEMEHTOB Ha MPEBpAIICHMs], MPOUCXOJALINE Ha BCEX HJTalax TEepMUYECKOU
00paboTku NaHHOHM cTamu. ONUIIKUTE MUKPOCTPYKTYPY M CBOWCTBA CTAJM MOCIE TEPMUYECKOMH
00paboTKH.



Bapuant 28

1. Onuumre siBIeHUE MOIUMOp(GU3Ma B IPHIIOKEHUH K OJIOBY, a TAKXKE CTPOCHHUE U OCHOBHBIE
XapaKTEPUCTUKU KPUCTATUIMYECKON peIIeTKH (apaMeTpbl, KOOPAUHALMOHHOE YUCIIO,

IUIOTHOCTb YIIAKOBKH).

2. BeruepTute 1uarpaMMy COCTOSIHUS CUCTEMBI MarHui - repmanuil. OnuuinTe B3auMoIeCTBUE
KOMIIOHEHTOB B JKMJIKOM M TBEPAOM COCTOSIHUSAX, YKQXKUTE CTPYKTYPHBIE COCTaBIISIIOIINE BO
BCEX 00JIACTSAX JHAarpaMMbl COCTOSIHUSI.

3. Jleranu U3 Menu, IITaMIIOBaHHbBIE B XOJIOAHOM COCTOSIHMM, UMEIN HU3KYIO INIACTUYHOCTbD.
OOBsICHUTE IPUUUHY ITOTO SBJIEHUS U YKAXKHUTE, KAKUM CIIOCOOOM MOYHO ITOBBICUTH
OTHOCUTEJIbHOE yJUIMHEHHE. PexoMeHayiiTe pesxuM 00paboTKU U IPUBEIUTE XapaKTep
MU3MEHEHHUSI MEXaHUYECKUX CBOMCTB.

4. JIns M3roToBiIeHUs JeTaned BBICOKOH MPOYHOCTH HCHOJIb3YeTCsl MapTEHCUTOCTaperomas
cranb HI8K8M3: a) pacmmdpyiite coctaB W yKaXUTE TPYIIy CTAIM [0 Ha3HAuYCHHIO; O)
Ha3HaubTe U OOOCHYHTE pPEXHUM TepMUYECKOH 0OpabOTKH, OOBSACHUB BIUSHHE JIETMPYIOLIMX
AJIEMEHTOB HA IPEBPALIEHUS B CTAJH; B) OXapaKTEpU3yWTE CTPYKTYpPy U OCHOBHBIE CBOMCTBA
CTaJIN.

Bapuant 29

1. Onumure siBeHUE MONUMOPPHU3Ma B IPUIIOKEHUU K TUTAHY, & TAKKE CTPOCHUE U OCHOBHBIE
XapaKTEePUCTUKHN KPUCTAIUINYECKOHN pelIeTKy (apaMeTpbl, KOOPIMHAIIMOHHOE YUCIIO,

IUIOTHOCTD YTIaKOBKH).

2. Belueptute quarpaMMy COCTOSIHUS CUCTEMBI CBUHEI - cypbMa. OnumyuTe B3auMoecTBue
KOMIIOHEHTOB B JKMJIKOM M TBEPJOM COCTOSIHUSX, YKAXKUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BceX 00J1aCTAX JUarpaMMbl COCTOSIHUS.

3. Ilonock!l cBUHIIA OBUTM TPOKATAHBI HA PA3IMYHYIO CTeneHb aedopmarmn. OOBsICHUTE, MOXKHO
JIM CO3/1aTh 3HAUUTENILHOE YIIPOUHEHHE CBUHIIA €CIIU €ro J1e(OpMUPOBATh IPYU KOMHATHON
Temriepatype?

4. B pesynbTare TepMHUYECKOM OOpabOTKM IOJYOCH JOJDKHBI IOJIYYHUTh IOBBIIIEHHYIO
IPOYHOCTh MO BceMy ceueHuto (TBepaocts HB230— 280). Jlns u3rotoBieHus UX BbIOpaHa
cranb 30XI'C: a) pacmmdpyiiTe cocTaB M ONpeleNuTe IPYINy CTalId [0 Ha3HaueHHIo; O)
Ha3HAYbTE PEKUM TEPMHUUECKOU 0OpabOTKH, MPUBEAUTE €r0 0OOCHOBAHUE, OOBSICHUB BIUSHUE
JIETUPOBaHMs Ha NPEBpALICHUs, MPOMCXOJAIIME HAa BCEX JTalax TepMHUYECKOH 00paboTKU
JAHHOW CTaJIN; B) ONUIIUTE CTPYKTYPY M CBOMCTBA CTaJIU MOCIIE TEPMUUECKONH 00pabOTKH.

BapuanT 30

1. ITocTpoiite c mpruMeHeHreM paBuia (a3 KpUBYIO HarpeBaHUs JJIsl CBUHLIA.

2. BeruepTute AuarpaMmMy COCTOSIHUSI CHCTEMbBI MarHui - Kaiabliuid. OMUIINTE B3aMMOICHCTBHE
KOMIIOHEHTOB B KMJIKOM M TBEPJOM COCTOSIHUSAX, YKAXKHUTE CTPYKTYPHBIE COCTABIISIFOIINE BO
BCEX 00JIaCTAX TMarpaMMbl COCTOSIHUS.

3. BonoyeHue npoBOJIOKH MPOBOJIAT B HECKOJIBKO Mepexo10B. Eciu BosoyeHne BHIMOIHSIOT 0e3
IIPOMEKYTOUHBIX ONEepaIiil OTXKHra, TO IPOBOJIOKA Ha MOCJIETHUX MIEPEX0AaX JaCT Pa3phIB.
OOBsicHUTE NPUYMHBI Pa3pbIBOB U YKa3aTh MEphI MPEIYIPEkKAECHUS 3TOro?

4. Jlns usrotoBiieHus KanuOpoB BbeIOpaHa ctanb 9X18: a) pacmmdpyiTe cocTaB cTanu U
onpenenuTe, K Kakoil TpyIme OTHOCHTCSA JaHHas CTalb [0 Ha3HAuyeHUlo; O) Ha3zHAubTe WU
000CHYITE peXUM TEPMHYECKOW 0O0pabOTKM, OOBSICHHB BJIMSHUE JICTUPOBAHUS Ha
IpeBpalleHHs], MPOUCXOAIINE Ha BCEX 3Tamax TepMHUYECKOW 00paOOTKH JaHHOM cTaiu; B)
OINMILIUTE MUKPOCTPYKTYPY U TJIaBHbIE CBOMCTBA CTAJIM MOCIIE TEPMUUECKONH 00pabOTKH.

Bapnanr 31

1. YUto Takoe nepeoxyaxk/IeHUe U KaK OHO BIIMAET HA CTPYKTYPY KPUCTAILIU3YIOLIErocsl MeTaa’?
2. Beruepture quarpaMmMy COCTOSTHUSI CACTEMBI aTFOMUHHN - MeAb. ONUIINTE B3aUMOAECHCTBUE
KOMIIOHEHTOB B KMJIKOM U TBEPJIOM COCTOSIHUSAX, YKAXKUTE CTPYKTYPHBIE COCTABIISIOLINE BO



BCEX 00JIACTSAX JUAarpaMMbl COCTOSIHUSI.

3. Kak u mouemy U3MEHSIOTCS MEXaHUYECKHE CBOMCTBA METAJIOB MPHU XOJOAHOM MIaCTUYECKOM
nedopmarun?

4. Kynauku JOMKHBI UMETh MHHHUMAIBHYIO J1€()OpPMAalMI0 U BBICOKYIO H3HOCOCTOHKOCTH
(tBepmocts moBepxHOocTHOrO ciost HV 750-1000). Jlns uX M3TrOTOBICHHS BBIOpaHA CTaNb
35XMIOA. Ykaxurte coCTaB CTalu U OMPEACIINTE, K KaKOW TPyIIle OTHOCUTCS JaHHAs CTajb 10
Ha3zHaueHWto. Ha3HaubTe M OOOCHYWHTE PEKUM TEPMUYECKOH 00pabOTKH, OOBSCHHUB BIIMSHUE
JETHPYIOLIUX 3JIEMEHTOB HAa MPEBPALLEHUs, MPOUCXOJALIME Ha BCEX ATalax TEPMHUYECKOU
00paboTku naHHOH cTanmu. ONUIIKMTE MUKPOCTPYKTYPY M CBOWCTBA CTAJH MOCIE TEPMUYECKOMH
00paboTKH.

Bapuant 32

1. OnumuTe ycioBUs MOTYyYEHUS MEJIKO3EPHUCTON CTPYKTYPBI PU CAMOIIPOU3BOILHO
Pa3BUBAIOILEHCS KPUCTAIIIU3ALIMH.

2. BeruepTuTe AMarpaMMy COCTOSIHUSI CUCTEMbI CBUHEIL - MarHuid. OnuImTe B3auMoIeHCTBUE
KOMIIOHEHTOB B KUJKOM U TBEPJAOM COCTOSIHUSIX, YKAKUTE CTPYKTYPHBIE COCTABIISIFOLIUE BO
BCEX 00JIACTSAX TUAarpaMMbl COCTOSHUS.

3. Ilon meiicTBHEeM KakuX HaMpsDKEHUN BO3HUKAET IutacTudeckas nedopmanus? Kak mpu sTom
MU3MEHSETCS CTPYKTYpa U CBOMCTBA METAJUIOB U CILJIABOB?

4. JIns M3roToBJICHUS MAalIMHHBIX METYUKOB BbiOpaHa ctanb P10KS®dDS. Ykaxure coctaB craimu
M OIpEeNenuTe, K KaKOW TpyINIe OTHOCHTCS JaHHas CTaldb II0 Ha3HadeHuto. Ha3HaubTe
000CHYHTE pEeXHM TEPMHYECKONH 0O0pabOTKH, OOBSCHUB BIUSHUE JIETHPYIOMIMX JIEMEHTOB Ha
MPEBpAICHHSI, MPOUCXOJAININE HAa BCEX JTalax TEPMUYECKOW O0O0pabOTKH JTaHHOW CTalIH.
Onummre MUKPOCTPYKTYPY U CBOMCTBA CTAJIU MOCIIE TEPMUYECKOM 00paObOTKH.



