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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM ToJTy Ha 3acemannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MTPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom ot 20 1. Ne

3aB. kadeapoii H.A. ®eoKTUCTOB

Pabouas mporpamMma rnepecMoTpeHa, 00CykaeHa u ogo0peHa s peanusaruu B 2028 - 2029
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MIPOIIECCOB U MATEPHATIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
yueOHOM roly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB M MATEPUATIOBEICHUS

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJy Ha 3aceAaHuu Kadeapsl JIMTEHHBIX MPOIIECCOB M MaTEPHATIOBEACHHUS

[Iporokom ot 20 . Ne

3aB. xadenpoit H.A. ®eoxTucron




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

Hemssmu OCBOCHHUS JUCIUTLINHBI «MATEPUAJIOBEJJEHUE»  sBasroTcs:
MpUOOpETEHUE CTYIEHTAaMU TEOPETUYECKHMX 3HAHUKH O 3aKOHOMEPHOCTSX, OIPEAEISIONINX
CBOMCTBA MaTepualoB, MPAKTUYECKUX HABBIKOB KOHTPOJIE M MPOTHO3MPOBAHMS CBOMCTB U
MOBE/ICHUS MaTEePHUAIOB B PA3JIMYHBIX YCIOBUSIX UX 00paOOTKH U SKCILTyaTalluu, HEOOXOJUMBIX
OakanaBpy mno mnpodpuao «OO0paboTka METaUIOB M CIUIABOB JaBJeHUEM (IIPOKATHOE
IIPOU3BOJICTBO)» IE IJI0JJOTBOPHOM HAyYHO-HCCIIeI0BATEIbCKON u
MIPOU3BOJICTBEHHO-TEXHOJIOTMUECKOM 1eATeIbHOCTH.

2 MecTo JTUCUMILIMHBI (MOXYJIs]) B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

Jucuummna MaTtepuanoBeieHie BXOUT B 003aTeIbHYIO YaCTh YUeOHOTO IJIaHa
00pa3zoBaTeNbHON MPOTPAMMBI.

Jis u3y4eHus JUCUUIUTMHBI HEOOXO0AMMBI 3HAHUS (YMEHUS, BIIaICHUS),
copMUpPOBAaHHBIE B PE3YJIbTATE U3YUYEHHS AUCHUILIHH/ TIPAKTHK:

BBenenue B HarpaBieHue

Hcropus metaiurypruu

OO1mast 1 HeOpraHU4ecKasi XUMUS

OCHOBBI METAJUTYPIHUECKOTO MTPOU3BOICTBA

ConpoTuBieHne MaTepHUaIoB

3HaHus (YMEHUS, BIaJCHUS ), TIOJIy4YCHHBIC IPH N3YYCHUH TAHHOW AUCIUIUIAHBI
OyyT HEOOXOAUMBI JUTS U3yYCHUS TUCIUTUINH/TIPAKTUK:

OCHOBBI KOHCTPYHPOBAHUSI JTUTHIX JeTANCH

OCHOBBI JIUTEHHOTO TIPOU3BOJICTBA

CtpyKkTypooOpa3oBaHUE B OTJIMBKAX

MeTo/bl HCCIIeIOBaHUSI MaTEePUAIIOB U ITPOIIECCOB

OCHOBBI TEOPHH CUHTE3a JIUTEHHBIX CIUIaBOB

TexHoIorus IMTEHHOTO NPOU3BOACTBA

[ToaroToBka K mporeype 3aluThl U 3alUTa BBIMTYCKHON KBaTH(PUKALMOHHOM
paboThI

[Tpon3BOICTBO OTIMBOK U3 CTAJU U YyT'yHA

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOLYJIS1) M IJIAHUPYEMble pe3yJIbTaThl 00y4YeHHs

B pesynbrare ocBoeHUs AUCHUIUIMHBI (MOAYJs) «MarepuaaoBeaeHHe» 00ydaronuics
JOJKEH 00J1a1aTh CIeTyIOIMMH KOMITETEHIUSIMU:

KO,[[ HHAUKATOpa I/IHI[I/IKaTOp JOCTHIKCHUA KOMIICTCHIINN

OIIK-1 CnocobeHn pemaTth 3a1a4u TPo(PEeCCHOHATEHOMN ACSITEIBHOCTH, TPUMEHSSI METO/IbI
MOJICTTUPOBAHUS, MATEMAaTUICCKOTO aHAJIN3a, €CTECTBEHHOHAYYHBIC H OOIEHHKCHEPHBIC
3HAHUA

OIIK-1.1 Hcnonp3yeT ecTeCTBEHHOHAYYHbIE 3aKOHBI M IPUHLIMIIBI IPU PELIEHUH
NPaKTUYECKUX 3a/1a4

OIIK-1.2 Pemraer crangapTHble MpodeccuoHaNbHbIE 331a4K ¢ IPUMEHEHUEM
0O0IIeNHKEHEPHBIX 3HAHUN

OIIK-1.3 [TpumeHsieT MeTO1bl MOAETMPOBAHNS U MATEMATUYECKOTO aHAIN3a AJIs
pelIeHns 3a1a4 TEOPETHUECKOI0 U IPUKJIAJHOTO XapaKkTepa




4. CTpykTypa, 00b€M U copepkaHue JUCUUIIIMHBI (MOTYJISA)

OO6miast TpyA0€MKOCTh AUCIHUIUIMHBI COCTABISIET 9  3a4eTHBIX eAMHUI] 324 aKkaj. 4acoB, B TOM YHCIIE:
— KOHTaKkTHas pabora — 17,6 akaz. 4acos:
— ayauTopHas — 14 akaj. yacos;

— BHeayauTopHas — 3,6 akKaJ. 4acos;

— camocTosTenbHas pabota — 293,8 akaj. 4acos;

— B (popme npakTuieckoil moaroroBku — 0 akai. vac;
— MOATOTOBKA K 3K3aMeHy — 12,6 akaj. yac
— MOATOTOBKA K 3a4éty — 12,6 akan. yac
dopma aTTecTaluu - SK3aMeH, 3a4eT
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1. Beenenue
1.1 Pons MaTepuana B
9KCILTyaTallly U3/eTHH. .
IpopaboTka Texymmit
OCHOBHBIE ITOHSITHS. Teo pe "II‘)I/I‘IECKOFO KOHTngHL. OIIK-1.1,
Ucropus pasButus 5,2 P ITPOITE: OIIK-1.2,
(JIEKIIMOHHOTO) YcTHBIH 3KCTIpecc-
MaTepUaTIOBEICHHS KaK OIlK-1.3
Marepuana orpoc
Hayku.Knaccudukanums
MaTepuaoB.
2 [TpopaboTka
1.2 Knaccudukarus JIEKIIUOHHOTO Texymmii
MarepuaioB. OCHOBHBIC MarepHaia; KOHTPOJIb:
CBOICTBa MaTepHasoB. MOJITOTOBKA K amura OIIK-1.1,
CBsI3b MEXIY CTPYKTYPOH H 1 20 n1abopaTopHBIM 1a00paTOPHBIX OIlK-1.2,
CBOICTBAMH MaTepHaJOB. 3aHATHUSM; pabor. OIlK-1.3
Mertop! HCCIeOBAHUS MIOJTOTOBKA K KonTponbHas
CTPYKTYPBHIL. KOHTPOJILHOH pabora
pabore
Wroro no pazneny 1 25,2
2. ATOMHO-KpPUCTAIUTHYECKOE
CTPOSHHE MaTEePUAIIOB
IMpopaboTka
2.1 Bugsl KpHCTalIoB. JIEKLIUOHHOT O .
K HCT;.IHJTH‘I{)CCKaH eIIeTKa. MaLTIe uana; Texymuii KoHTpOT, OIK-1.,
HEHHMO DU p ) 12 noz[roI;OBKa’K KonrposbHas OIIK-1.2,
p ' N pabora OIIK-1.3
AHH30TpOTIHSI. KOHTPOJIbHON
pabore
2
[IpopaboTka
2.2 NedexTs JEKIUOHHOTO .
K H}c:[Ta?;anecxoro MaITle uana; Texymuid konTpos, OIK-1.1,
p 12 P ’ KonTponbhas OIIK-1.2,
cTpoeHus. MexaHU3MbI MOJrOTOBKA K
N pabora OIIK-1.3
muhdy3un KOHTPOJIbHOU
pabore
Wroro no pazneny 24

3. Kpucrannusamnus pacrjiaBoB




ITpopaboTka

JIEKIIMOHHOTO .
3.1 TepmoauHamuueckue vaTepHaa; Texymuii KOHTPOIb
CJIOBHST KPUCTAJUTU3AIIUH. ’ KonrponbHas
K/IexaHmMp 1 IMOJIrOTOBKA K ap60Ta OIIK-1.1,
KPHCTATH3ALIH 16 n1ab0paTOpHBIM gamma OIlK-1.2,
P ) 3aHATHAM; OIIK-1.3
TTapameTpsl Tab0paTOPHBIX
MOJTOTOBKA K
KpHCTAITH3aIIUH. . pabot
KOHTPOJIBHON
pabote
IIpopaboTka
3.2 Camomnpou3BoIbHAS U JIEKIIHOHHOTO N
) TekyIuii KOHTPOJIb
HECaMOIIPOU3BOJIbHAS Marepuana;
KonTponpuas
KpUCTAJUIM3ALHS. MOATOTOBKA K a6oTa OIIK-1.1,
MoaudunupopaHue. 10 1a60PaTOPHBIM P OIIK-1.2,
3amura
HennputHas 3aHATHSIM; OIIK-1.3
1a60paTOPHBIX
kpucTammsanusi. CTpoeHue MOATOTOBKA K aGor
CIIUTKA KOHTPOJIBHOU p
pabote
HWroro no pazaeny 26
4. Oedopmanus 1 HarpeB
Je(OpPMUPOBAHHBIX MaTEPUAJIOB
IIpopaboTka
4.1 Yupyras u JIEKIIHOHHOTO N
pyT H TekyIuii KOHTPOJIb
ractTuyeckas aedopmars. MaTepHaa;
KonTponpuas
Mexanusm gedopmanuu. MOJATOTOBKA K OIlK-1.1,
pabora
M3menenune cTpyKkTypsl U 12 11a00paToOpHBIM OIIK-1.2,
. 3amura
CBOWCTB 3aHSATHUAM; OIlK-1.3
1abopaToOPHBIX
MOJMKPHUCTAIITTYECKOTO MOATOTOBKA K aGor
MeTaiIa pu AehopMarum. KOHTPOJILHON P
pabote
ITpopaboTka
JIEKIITMOHHOTO .
) Texymmii KOHTPOJIB
4.2 V3MeHeHue CTPYKTYphI Mareprana, KouTpomnbnas
H.CBOP'ICTB MPH HAar yeBe TOJIrOTOBKA K abora OIK-1.1,
edbopmn OEI:aHHOFI()) 12 1a00paTOPHBIM ga wra OIlK-1.2,
ACQOpMHp 3AHATHAM; n OIIK-1.3
MeTaa. 7Ta00paTOPHBIX
MOJITOTOBKA K
o pabor
KOHTPOJIbHOM
pabote
Hroro no pazuery 24
5. MexaHnuueckue cBOHCTBa
MaTepHaJoB
ITpopaboTka
JIEKIITMOHHOTO .
5.1 OcHOBHBIE TTOHSTHS U MaLTle nana; Texynuii kouTpos, OIK-1.1,
OiI eIeTICHISI 12 o, FOI;‘OBKa’K Komrponbras OIIK-1.2,
P ' A . pabora OIIK-1.3
KOHTPOJIBHON
pabote
IIpopabotka
JICKIITMOHHOTO .
. Tekymuii KOHTPOITb
5.2 Bugsl, MeTosl U MaTepuaia, 3amura
o6opynoBaHHe 1 [TOATOTOBKA I 11a6OPaTOPHBIX OIK-1.,
Py . 12 na0opaTopHBIM patop OIIK-1.2,
HCTIBITAHUSI MEXaHUUECKUX pabot
. 3aHATHUSM; OIIK-1.3
CBOMCTB. KontponbHas
MOJITOTOBKA K
o pabora
KOHTPOJIbHOM
pabote
Hroro no pazzaeny 24

6. ®a3oBbIE U CTPYKTYpPHBIE
TIPeBPAIICHUS B
JBYXKOMITOHEHTHBIX




MCTAJUIMYCCKUX CUCTEMAX

IIpopaboTka
JIEKIIUOHHOTO N
6.1 OCHOBHBIE OHSATUS Ma];e Hana; Texyuuii koHTPOS OIK-1.1,
TéO WU CILUIABOB 12 o FOFI)“OBKB.)K Konrponbraz OIIK-1.2,
p ’ n . pabora OIlK-1.3
KOHTPOJIBHOU
pabote
IIpopaboTka
JIEKIILOHHOTO N
. Texymuii KOHTPOJIb
6.2 JlnarpaMMBbl IBOMHBIX MaTepHaa, KonTponbHas
CI;ICTeM dopMmupoBanue TIOZIrOTOBKA K abora OIK-1.1,
or T' o P 5o §HBIX 12 1a60PaTOPHBIM é)a ura OIIK-1.2,
PYKTYPBI 1 3aHATHIM; - OIIK-1.3
CILIABOB. 1abopaTopHBIX
MOJITOTOBKA K
. pabor
KOHTPOJIBHON
pabote
HWroro no pazaeny 24
7. KenesoyriaepoancTsie CIUTaBhI
ITpopaboTka
JIEKIITMOHHOTO N
7.1 XapaxrepucTuka a Texymmuii KOHTPOJIb OIIK-1.1,
Marepuana;
JIUarpamMmbl Gpa3oBoro 16 KonTponbhas OIIK-1.2,
MOATOTOBKA K
COCTOSIHUS JKEJIE30-yTIIepPO/ . pabora OIlK-1.3
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIITMOHHOTO .
. Texymuit KOHTPOIH
7.2 ®opmupoBanue Matephana, KonTponpuas
C’.l“ TYpHI CTajel U TIOZIFOTOBKA K abora OIK-1.1,
q Il)“YI:IO}];pB aBHOBECHOM 16 1abopaTopHsIM ga uTa OIIK-1.2,
yry p 3AHATHAM; = OIIK-1.3
COCTOSIHUH. 1a00paToOpHBIX
MOATOTOBKA K
. pabor
KOHTPOJIbHOM
pabote
HWroro no pazaeny 32
8. 3auer
IIpopaboTka [IpomexyTouHbIi
JIEKIINOHHOTO KOHTPOJb (3a4eT)
Marepuana. CobeceoBanue B
8.1 Koncynbranuu no s EeHHe CTHOﬁﬂ(i)O e OIIK-1.1,
BOIIPOCAM IOJITOTOBKHU K ononHynTeanoro Y quoﬁ OIIK-1.2,
3a4yery A y OIlK-1.3
Marepuaa. pe3yabTaToB
Ioaroroska KOHTPOJBHBIX
3a4eTy MEpONPHUSITHIA
Wroro no pazneny
9. Knaccudukanus, MapKupoBKa
U IPUMEHEHHE
JKEIIe30YTIIEPOAUCTHIX CIUIABOB
IIpopaboTka
JIEKIUOHHOTO .
9.1 CBs13b MEXIY ! ) Tekymuit KOHTPOIIB
CTPYKTYpOU U CBOMCTBaMHU MaTepuaa, Kontponbhas
CeszI; zp HOB MOATrOTOBKA K a6oTa OIIK-1.1,
Kjfaccn (g; Za 1/1;1 12 71a00PaTOPHBIM f?a ura OIIK-1.2,
TIHA, 3aHATHUSAM; n OIIK-1.3
MapKHUPOBKa U TPUMEHEHUE nabopaTopHBIX
MOJITOTOBKA K
CEepBIX YYT'YHOB. . pabor
KOHTPOJIBHON
pabote
.2 Bnusgaue yruepona u IIpopaborka . T1K-1.1,
? . yr vp A Pop Tekymuit KOHTPOIb 0
TpuUMecei Ha CBOKWCTBA 12 JIEKITUOHHOTO OIIK-1.2,
o Kontponbnas
craneii. Kimaccuduxanus, MaTepHaa; OIIK-1.3




IOArOTOBKA K

1a60paTOPHBIM paboTa
MapKHPOBKA U MPUMEHEHHE 3aHSITHUSIM; 3ammra
YIIIEPOJUCTHIX CTaNEH. MIOJITOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabore
HWroro no pazaeny 24
10. ®opmupoBanue
HEpaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIUOHHOTO N
. Texymuii KOHTPOJIb
Marepuana;
KonrtponbHas
10.1 ®a3oBble npeBpaleHUs] [OArOTOBKA K paboTa OIR-1.1,
B C'TaJII/I [IpY HarpeBe 8 AabopatopHbim 3amura OIR-1.2,
p pese. 3aHATHAM; - OIIK-1.3
11a00paTOPHBIX
MIOJITOTOBKA K
o pabor
KOHTPOJIBHOM
pabote
ITpopaboTka
JIEKIIUOHHOTO .
. Texymuit KOHTPOIH
Marepuaa;
KonTponpras
10.2 ®azoBble peBpanieHus MOArOTOBKA K abora OIK-11,
B C.TaJ'[I/I npu oxnl;xc peI-IIJf/m 12 Aa0opaTopHLIM é)a ura OIIK-1.2,
P a ’ 3aHATHAM; - OIIK-1.3
71a00PaTOPHBIX
MIOJrOTOBKA K
N pabor
KOHTPOJIBHON
pabore
HWroro no pazaeny 20
11. OCHOBBI TEPMUYECKOMH
00paboTKH
IIpopaboTka
11.1 INonsTHs 0 JIEKIIUOHHOTO o
. ! Texymuit KOHTPOJIb OIIK-1.1,
TepMHYECKON 00paboOTKe. Marepuana;
Knaccugukanus BugoB 4 MOJITOTOBKA K Kontposbras OIIK-12,
. . pabora OIlK-1.3
TepMHUYECKOH 00pabOTKH. KOHTPOJILHOH
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texymuit KOHTPOJIb
Marepuana;
KonrponbHas
11.2 Knaccudukanus, nenp [OATOTOBKa K pabota OIK-1.,
I/Iﬁ VMECHEHHUE OT)KI/II"a 8 Aa0opaTopHLIM 3ammra OMR-1.2,
p ’ 3aHIATHSM; - OIlK-1.3
1a00paTOPHBIX
MOJrOTOBKA K
N pabor
KOHTPOJIBHOM
pabote
[IpopaboTka
JIEKLIUOHHOTO N
. Tekymuii KOHTPOJTb
Marepuana;
KonTponbhas
MOJTOTOBKA K OIIK-1.1,
11.3 3akanka cramu. Buabt pabora
SAKATKH 8 1abopaTopHBIM ammra OIIK-1.2,
’ 3aHATHAM; Ul OIIK-1.3
71a00paTOPHBIX
MOJrOTOBKA K
N pabor
KOHTPOJIbHON
pabore
[IpopaboTka
11.4 Ilpespartuenus npu JEKIUOHHOTO Tekymuit KOHTPOIIb
Harpese 3aKaJICHHOH CTaJIH. Marepuana; KonrtposbHas OMK-1.1
Otnyck cranu. MOJTOTOBKA K pabora .
6 OIIK-1.2,
Knaccudukanus, nens u 71a00paTOPHBIM 3amura OIK-1.3
MPUMEHEHUE BUIOB 3aHATHSAM; nabopaTopHBIX
OTIIyCKa. MOJrOTOBKA K paboT

KOHTPOJIbHOU




pabote

HWroro no pazaeny 26
12. Knaccudukarnyus,
MapKHUpOBKa, CBOMCTBA U
IpUMEHEHHE JISTUPOBAHHBIX
cTaneu
IIpopaboTka
JIEKIIUOHHOTO .
Texymmidi KOHTPOJIb
Marepuana;
KonTponbnas
12.1 KoHCTpYKIIMOHHBIE [IOATOTOBKA I pabota OIK-1.1,
CTE'UIH 8 11a00paTopHBIM Sammra OIIK-1.2,
’ 3aHATHM; LLI OIIK-1.3
J1a00PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIITMOHHOTO .
. Texyumii KOHTPOJIb
12.2 UHCTpYMEHTANIBHBIE MaTepHana; KonTponbHas
’ IMOJITOTOBKA K OIIK-1.1,
ctany. CTaJiu ¥ CIIaBbl C pabora
10 11a00paTOPHBIM OIIK-1.2,
0CcOOBIMU (PU3HYECKUMU U 3amura
. 3aHSATHSM; OIIK-1.3
XHUMHYECKAMH CBOHCTBaMU. 71ab0PaTOPHBIX
MOJITOTOBKA K
. pabot
KOHTPOJIbHOM
pabote
HWroro no pazaeny 18
13. MapkupoBka, CBOICTBa 1
NpUMEHEHHE CIIIIaBOB IIBETHBIX
METaJUIOB
IIpopaboTka
JIEKIUOHHOTO Texymmii KOHTPOJIB
OIIK-1.1,
13.1 Meanble criaBbl. 6 Marepuania; Samura OIK-1.2
AJIOMUHUH U €T0 CIIaBbl. MOATOTOBKA K 71a00PaTOPHBIX OHK-l' 3‘
n1abopaTopHBIM pabot '
3aHATHUSM
ITpopabotka
JIEKLIUIOHHOTO Tekymuii KOHTPOJIb
OIlK-1.1,
13.2 CrutaBel THTaHA. 7 MaTepHaa; 3ammra OIK-1.2
IIpouue craBsl. MOATOTOBKA K 71ab0PaTOPHBIX OHK-l- 3‘
11a00paTOPHBIM pabot
3aHATUAM
HWroro no pazaeny 13
14. Hemeramnueckue
Marepuabl
IIpopaboTka
14.1 OcHOBHBIE BUABI JIEKIINOHHOTO Texymuii KOHTPOIH OIK-1.1
HEMETAITMYECKUX Marepuana; 3alIUTa s
N 13,6 praza; 1t OIK-1.2,
MaTepHasoB. X cBoiicTBa MOJITOTOBKA K n1abopaTopHBIX OIK-1.3
MPUMEHEHHE. 71a00PaTOPHBIM pabot '
3aHATHIM
HWroro no pazaeny 13,6
15. IIpoMexkyTOUHBIH KOHTPOIH
(Ok3ameHn)
IIpopaboTka
JIEKIUOHHOTO
Marepuana. .
15.1 KoncynbTammu mo p IIpomesxyTouHBII OIIK-1.1,
Nzyuenue
BOTIPOCAM ITOATOTOBKHU K KOHTPOJIb OIIK-1.2,
JTOTIOJTHUTEIEHOTO
JK3aMEHY. (Ox3amen) OIIK-1.3
Mmarepuana

IlogroroBka k
JK3aMEeHYy




Wroro no paszneny

Hroro 3a cemectp

293,8

3a4éT,3K3aMEH

Hroro no JUCHUITIIINHE

293,8

OK3aMCH, 3a4€T




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipu npoBeneHNM y4eOHBIX 3aHATHH MpenoJjaBaHue TUCIUIIIMHBI «MaTepruanoBeieHUue)
peanu3yercss B (OpME KypCOB, COCTaBJICHHBIX C HCIOJb30BAHHEM pE3YyJIbTaTOB HAyYHBIX
WCCIICIOBAaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTHBHOIO IOJIb30BAHHSA
MI'TY, B TOM YHCIIE C yI€TOM PETHOHATIBLHBIX 0COOEHHOCTEH PO eCcCHOHATBHOM eI TeIbHOCTH
BBIIYCKHUKOB U IoTpedHOCTel padoronarencit (MMK, MMK-METU3, benmar u ap.).

B nmpouecce mnpenonaBaHus AUCUMILIMHBL «MarepuanoBeieHUe» MPUMEHSIOTCS
TPaJUIMOHHASA, WHTEPAaKTUBHAs ¥ WH(POPMALMOHHO-KOMMYHUKAIIMOHHAS 00pa30BaTelIbHBIC
TexHosoruu. Ilpu MCTIONB30BaHUM TPAaTUIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH Y4eOHbBIE
3aHATHUS BBIOMHAIOTCS B (popMe MHPOPMALMOHHBIX JIEKIMH M J1abopaTopHBIX pabdor. Jrta
TEXHOJIOTUSI ~ COYETAeTCsI C  HCIOJB30BAaHHEM  HMH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIOT WA, KOT 1A JIEKIIMU MPOBOAATCS B POpMeE JICKIMI-BU3yaIu3aluid, Ipu
peain3alui  KOTOPBIX U3JIO)KEHUE COJIEpkKaHUS CONPOBOXKIAETCS IpPE3EHTaluel ¢
JIeMOHCTpanueil y4eOHbIX MaTepUaloB, MPEACTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMaX B
TOM YHCJI€ UUTIOCTPATUBHBIX, TpapMUeCKuX, ayAu0- U BUAECOMATEPHUAIIOB.

JIeKIIMOHHBI MaTepuall 3aKpeIuisieTcss B XOZ€ JIabopaToOpHBIX padoT, Ha KOTOPBIX
BBINOJIHAIOTCS TPYIIOBbIE WIM WHAMBUIYyalbHblE 3aJaHusi O MpoiaeHHoW Tteme. Ilpu
IpOBECHUU  Ja0OpaTOpHbIX paboOT UCHONb3YyeTcs HUHTEpPaKTHBHbIE 0Opa30BaTelIbHbIC
TEXHOJIOTUH, YTO HPEINoiaraeT akTUBHOE U HEJIMHEIHOE B3aUMOJIEHCTBHE BCEX YUYACTHUKOB U
JOCTH)KEHUE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO I HUX 00pa3oBaTENbHOTO pe3ysbTaTa.
3aHATHS OPraHU3YIOTCS B BHUJE JIAOOPATOPHOI'O 3KCIEPUMEHTA C MOCIEAYIOUIUM IPYIIOBBIM
aHAJIM30M IOJYYEHHBIX pe3yibTaroB. Mcronb3yercs Takke pa30op KOHKPETHBIX CHUTYalUil ¢
1eJbI0 (POPMUPOBAHMS U PA3BUTHUS MPO(PECCHOHANBHBIX HABBIKOB 00YYaIOIIUXCS.

Peanuzanusi KOMIIETEHTHOCTHOTO TOJXOJa MPEJyCMaTpUBAaeT MCIIOJIb30BaHHE B
y4eOHOM Hpoliecce aKTUBHBIX U MHTEPAaKTUBHBIX ()OpM IMPOBEACHHUS 3aHITUNH B COYETAHUM C
BHEAyJAUTOPHOU paboTOl ¢ 1ebto (POPMUPOBAHUS U PA3BUTUS MPOGECCUOHATBHBIX HABBIKOB
00y4aroIuxcs.

CamocrosTenbHas paboTa CTYAEHTOB HaIpaBlieHa HAa CaMOCTOSITEIbHOE H3yueHHE
y4eOHOM M Hay4yHOH JINTEpaTypbl, a TAKXKE CAMOCTOSTEIbHYI0 HPOpabOTKy TeM B mpoliecce
MIOATOTOBKH K TEKYIIEMY U IPOMEKYTOYHOMY KOHTPOJISM.

6 YueOHO-MeTOUYEeCKOE 0O0ecTieYeHHe CAMOCTOATELHOM padoThl 00y4YarommXxcst

HpeI[CTaBJ'IeHO B IPUJIOKCHU U 1.

7 OneHo4YHbIe CPEeACTBA 1JIsl IPOBEACHHUSA IIPOMEKYTOYHON aTTeCTAlUN
[IpencraBieHsl B IPUIOKEHUU 2.

8 YueOHo-MeTOonM4UecKoe M HH(pOpMALMOHHOE 00ecneYeHHe U CHMILINHBI

a) OcHoBHas JIMTepaTrypa:

1. OasbipoBa, N. C. MatepuanosegeHue : yyebHoe nocobue / W.C. Oasbigosa, E.J.
Makcuna. — 2-e nsg. — Mockea : PUOP : UHOPA-M, 2020. — 228 c. — (Bbicluee obpasoBaHue:
bakanaespuat). - ISBN  978-5-369-01222-2. - TekcT : O9nekTpoHHbn. -  URL:
https://znanium.ru/catalog/product/1062389 (gata obpaweHus: 09.01.2025).

0) /lomoJiHUTe IbHAA JIUTEpaTypa:

1. YepenaxuH, A. A. MaTepuanoBeaeHue: y4ebHuk / A.A. YepenaxuH, A.A. CMOMNbKUH. —
Mockea: KYPC: UH®PA-M, 2023. — 288 c. — (bakanaepwuart). - ISBN 978-5-906818-56-0. - TekcT :
anekTpoHHbin. - URL: https://znanium.com/catalog/product/1099251 (pata obpalleHus:
09.01.2025). .



https://znanium.ru/catalog/product/1062389
https://znanium.com/catalog/product/1099251

3. MatepuanoBefeHne n TEXHONOrMS MaTepuarnos : yyebHoe nocobue / nog pea. AW.
Batbiwesa, A.A. CmornbkuHa. — Mocksa : UHOPA-M, 2024. — 288 c. — (Bhkicluee obpa3oBaHue). -
ISBN 978-5-16-019442-4. - TekcT: anekTpoHHbIn. - URL: https://znanium.ru/catalog/product/2119923
(naTa obpaiueHms: 09.01.2025)

B) MeToauuyecKue yKa3aHus:

1. Menpenea, C. B. Marepuanosenenne: yueOnoe mnocooue / C. B. MenpeneBa. —
Mocksa: MUCHUC, 2016. — 103 c. — Texkcr: amekTpoHHbIi// JIaHb: 351eKTpOHHO-OMOIMOTeUHAS
cucrema. — URL.: https://e.lanbook.com/book/117167 (nara obparienus: 09.01.2025)

2. MarepuanioBezienne. MeTo/pl aHain3a CTPYKTYPbl U CBOMCTB METAJJIOB U CILJIABOB:
yue0. mocooue / T.A. Openkuna, E.C. Jlomaruna, I'.A. Mepkynosa, T.H. Jlpo3mosa, A.C.
Hanonbko ; mox pen. T.A. Openkunoii. - Kpacnosipck: Cub. denep. yu-t, 2018. - 214 ¢. - ISBN
978-5-7638-3936-4. - Tekcrt: DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1032141 (nara obpamienus: 09.01.2025)

3. Marepuanosenenue. [Ipaktukym. Ememommna A.H., MonoukoBa O.C., [lerpouenko
E.B. Marautoropck. U3n. Leatp ®T'BOY MI'TY um. I'.'. Hocosa. 2019. 64 c.

4. Hemerannuueckue marepuanbl. [Ipaktuxkym. Ememtomnn A.H., Ilerpouenko E.B.,
Momnoukosa O.C., 3saruna E.}O. Marautoropck. U3n. Heutp ®I'BOY MI'TVY um. I''1. Hocoga.
2021. 68 c.

r) lIporpammHuoe obecnneuenue u UHTepHeT-pecypcebl:

IIporpammuoe obecneuenue

HaumeHnoBanue
110

7Zip CBOOOTHO 0eccpodHO

ONEeKTPOHHBIE
TUIAKaTHI 110

IUCILIUILIHHE K-278-11 ot 15.07.2011 6eccpouHo
"MatepuanoseneH

n

ue
FAR Manager CBOOOTHO 06eccpoyHO

[Iporpammoe
oOecrnieueHue A
aHaJn3a
MUKPOCTPYKTYPbI
MTOBEPXHOCTHU
TBEPABIX TEJ

No noroBopa Cpok neicTBUs JIUIEH3UU

K-76-14 o1 17.11.2014 6eccpouHo

Hpocbeccuonaﬂbm,le 0a3bl JAaHHbIX U I/IH(])OpMaIIHOHHLIe CIIPaBOYHLIC CUCTEMbI

HasBanwue kypca CcrUika

DiexTpoHHAasA 0a3a MEPUOANYECKUX W3ITaHUN . )

P proa . https://dlib.eastview.com/
East View
Hamnuonanbuasa
MH(POPMAIMOHHO-aHATUTHYECKAs URL.:https://elibrary.ru/project_risc.asp
cucremMa — POCCHICKHI HHJIEKC HAy4YHOIO
Poccuiickas T'ocymapcrBeHHas OuOIHMOTEKA.
Karanor yaap https://www.rsl.ru/ru/4readers/catalogues/

DOnekTpoHHBIE pecypchl Ooubmuoreku MITY

https://host.megaprolib.net/MP0109/Web
um. ..



https://znanium.ru/catalog/product/2119923
https://e.lanbook.com/book/117167
https://znanium.com/catalog/product/1032141
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

9 MaTtepua/JbHO-TEXHHYECKOe o0ecnedeHHe TUCHUIINHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 00ecTieYeHrEe JUCIUTUINHBI BKIIOYALT:

1. YuebHas ayauropusi AJsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO TUIIAa OCHAIIICHA:

- TEXHUYECKHMHU CPEJCTBAMHU OOYYCHHMS, CIYXAIIUMHU JUIS TpPEICTaBICHUS ydeOHOU
uHbopManuy OONBIION ayAUTOPUHU: MYJIBTUMEIUHHBIMH CpPEICTBA XpaHEHUs, Nepeaayd U
NpeaCcTaBIeHUs yueOHOM nHpopManuu;

- CIIEMAIN3UPOBAHHON MEOEIBIO.

2. VYueOHbIE ayqUTOpPUU JJs TPOBEACHUS JIAOOPATOPHBIX 3aHATUN OCHAIICHBI
1a00paTOpPHBIM 000pPYIOBAaHUEM:

«JlabopaTopust mpoOOMOArOTOBKI:

- OTPE3HBIMU, NUIN(OBATLHBIMU U IOJTMPOBATLHBIMU CTAaHKAMH,

- 000pyI0BaHUEM JUTSI TPABICHUS NUTU(OB;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

«JlabopaTopus ONTHYECKON MUKPOCKOITHI:

- ontuyeckumu Mukpockonamu METAM 32M, MUM-6, MUM-7,

- KOMITBIOTEPHBIMH CHCTeMaMK 00paboTku n3odpaxenuit Ha 6aze [10 «Thixomet PRO»
u «SIAMS-600»;

- KOJUICKIIUSIMH MHKpPO- M MaKpOUUTH(OB YIrIEPOAMCTHIX M JISTUPOBAHHBIX CTaJeH,
YYT'YHOB, IIBETHBIX METAJJIOB U CIJIABOB, TOPOIIKOBBIX MaTEpPHAJIOB;

- KOJUIEKIEeH MaKpOHUTH(OB ¢ eeKTaMi MAaKPOCTPYKTYPBI CTaJICH;

- amp0OMaMH MHKPOCTPYKTYp VYIJIEPOJUCTBIX M JIETHPOBAHHBIX CTajiei, Yyr'yHOB,
[[BETHBIX METAJUIOB U CILUIABOB;

- CIIEUAIU3UPOBAHHON MEOEIbIO.

«JlabopaTopus MEXaHUYECKUX UCIIBITAHHI»:

- mukpotBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpJOMEpaMHU JJIsl WCHBITAaHHWS TBEPAOCTH MO MeToAy PokBemna u 1mo Meroxy
bpunenns;

- yHUBEpcaJabHbIM TBepaomepom M4C075G3 EmcoTest;

- HaIOJIbHOW YHUBEPCAIbHOW MCIBITATEIbHOMN IBYXKoMOoHHOM MammHON AG 1C-300 kN
Shimadzu Corp;

- HaIOJIbHOH YHUBEPCAIbHOI UCTIBITATENIbHOM ABYyXKONMOHHOM Mamiaord AG IC-50 kN
Shimadzu Corp;

- BujieodkcTenzomerpom TRWiew XShimadzu Corp;

- korrpoM MassTHUKOBBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEJIbHBIM HHCTPYMEHTOM;

- CHeNMaIU3UPOBAHHON MeOebIo.

«JlabopaTopus ckaHUPYIOIIEH IEKTPOHHONH MUKPOCKOITHI:

- JJIEKTPOHHBIM CKaHMpYOUMM Mukpockornom JEOL JSM — 6490LV;

- cUcTeMO MuKpoaHaiu3a ¢ nporpamMmmubiM obecnieueHreM INCA Energy 450 Xx-MAX
50;

- CHCTEMOM aHain3a KapTUH JAudpakiuu oOpaTHO pacCesHHBIX JJIEKTPOHOB C
nporpamMmHbIM obecrnieuenuem Crystal 400;

- CHeMAIU3UPOBAHHON MeOebIO.

«JlaGopaTopus TepMUUeCcKOi 00pabOTKU»:

- TEPMUYECKUMHU KaMEPHBIMU NeYaMU;

- COJITHBIMU BaHHAMU;

- YCTAHOBKOU IIJIA3MEHHOU 3aKaJIKH;

- CHeNMAIU3UPOBAHHON MeOebIO.

3. Y4eOHast ay1uTOpHs AJsl TPYHIOBBIX U MHIUBUAYATbHBIX KOHCYJIbTALUHN, TEKYLIETO
KOHTPOJISL U TPOMEKYTOUHOM aTTeCTallii OCHAIIIEHA!

- KOMIIbIOTEpHOI TexHuKoH ¢ makerom MS Office, ¢ mogkimrouenuem k cetu «HTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA,;

- CHIeNMaIU3UPOBAHHON MeOebIO.

4. ITomerieHue 1151 CaMOCTOSITEBHON pabOThl OCHAIIEHO:



- KOMIIBIOTEpHO# TexHuKo# ¢ maketoM MS Office, ¢ monxirouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA,;

- CIIEMAIU3UPOBAHHON MEOEIBIO.

5. Ilomemienue i XpaHeHUs. U TPO(YUIAKTHYECKOTO OOCITY>KUBAHHS y4eOHOTO
000py/IOBaHUs OCHAIIEHO:

- CIICMATM3UPOBAHHON MeOeIbIO: CTeIUTaKaMHt JJIsl XPAaHEHUsS! y4eOHOro 000pyI0BaHuS;

- CTAHOYHBIM MTAPKOM M HHCTPYMEHTAaMH JJISi PEMOHTA Y4eOHOT0 000pYyI0BaHUsI.



IIpunoxenne 1

6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne cCaMoCTOATeIbHOI padoThl 00y4al0IMUXCs

ITo JUCHUITIIIMHE ((MaTepI/IaJ'IOBeI[eHI/Ie» npeaAyCMOTPECHA ayAUTOpHAsA U BHCAYIUTOpHAA
CaMOCTOATCIIbHAA pa60Ta o6yqa101unxc;1.

6.1 AynuTopHasi caMoOCTOSITeIbHAasI Pad0oTa CTY/ICHTOB IPE/IIOIAraeT BBIOJHCHUE
KOHTPOJIbHBIX PadoT.

Hepeqeﬂb BOIIPOCOB IJid MOATOTOBKH K KOHTPOJBHBIM aAyJAUTOPHBIM paGOTaM mno
TeMaM JUCHUIIJINHBI

Tema 1. CTpoeHnue u cBoiicTBa MaTepuaaoB. MeToabl HCC/IeI0BAHUSA

Yro usyuyaer MarepualoBecHE?
IIpuBenuTe npuUMEpPSI BIUSHUS CTPYKTYpPBI HA CBOMCTBA MaTepHaa.
HazoBute BBl CBOMCTB MaTEpUAJIOB.
Kakwue cBoiicTBa Ha3bpiBatoT pusnyeckumu? [IpuBenure npumeps! CBONUCTB.

5. Kakue cBoiicTBa Ha3bIBatOT MexaHnyeckuMu? Ha3oBuTe OCHOBHbIE MEXaHUUYECKHE
CBOMCTBA.

6. Kaxkue cBolicTBa Ha3pIBalOT XMMUYECKMMHU? YTO Takoe XUMHUYECKasi aKTUBHOCTb U
XUMHUYECKasi CTOMKOCTbH?

7. Kaxkue cBolicTBa Ha3bIBalOT TeXHOJornueckumu? [lepeuncianre n3BeCTHbIE BaM.

8. Uro xapaKTepu3yIOT JIMTeHHbIC CBOMCTBA? Ha30BUTE OCHOBHBIC U3 HHUX.

9. Kakue cBoiicTBa XapakTepU3yIOT MOHATHUSA: 00pabaThIBAEMOCTh JAABJICHUEM,
00pabaThIBAEMOCTh pe3aHUEM, CBAPUBAEMOCTH?

10. HazoBuTe OCHOBHBIE TPYIIIBI MATEPHAJIOB U IalTe UM KPATKYIO XapaKTePUCTUKY

11. Ha kakue KJ1acChl ¥ O KaKUM MPU3HAKAM JEJIST METAIIIbI?

12. Kaxue MeTasuibl Ha3bIBAIOT YEPHBIE METAJIIbI?

13. Kaxme MeTayuibl OTHOCST K IBeTHBIM? Ha30BHUTE OCHOBHBIE TPYIIIBI IIBETHBIX
METAJIJIOB.

14. B yem nmpeumyniecTBa YepHbIX METAIIOB?

15. KaxoBbI 1OCTOMHCTBA LIBETHBIX METAJIJIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUTMYECKUX MaTepruayioB? I ie X MPUMEHSIOT?

17. Kaxue maTepuaiibl Ha3bIBaoT ItactMaccamu? Kak onu noxpasaensrorcs’?

18. Yto Takoe KOMIO3HUTHBIC MaTepralbl? KakoBel X mpenumymiecTBa?

19. /Ing yero HEOO6XOAMMO UCCIEN0BaTh CTPYKTYPY MaTepHanoB?

20. Kax mogpazaenseTcst CTpyKTypa B 3aBUCHMOCTH OT pa3Mepa €€ DJIEMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yo Ha3bIBaIOT MEUKpOCTpYKTypoii? Kak oHa m3y4aercs? JlaiiTe XapaKTepUCTHKY
MHUKPOCKOIIMYECKOMY METOYy UCCIIEI0OBAHUS METAIIOB.

23. UYro Ha3wBalOT MakpocTpykTypoii? Kak ona uzydaercsa? OxapakTepu3ynTe
MaKpOCKOIIUYECKUE METOBI aHAJIN3a METAJIJIOB.

24. ]laifTe XapaKTepUCTUKY JIEKTPOHHO-MUKPOCKOITMYECKUM METOJIaM HCCIICIOBAHUS
METAJIJIOB.

25. laiiTe XapakTepUCTUKY TU(PAKIIMOHHBIM METOIaM HUCCIICIOBAaHUS METAILJIOB.

AP

Tema 2. ATOMHO-KPHCTAVINYECKOE CTPOCHHE METAJVIOB



YeM oTIIMYAIOTCA KPUCTATHYECKUE Tea OT aMOp(HBIX Ten?
Kakne maTepuainbl Ha3bIBalOT KPUCTATIIUYECKUMU?
Kakue marepuassl Ha3pIBalOT aMOp(HHBIMU?
YeM 00bsCHsAETCS 3aKOHOMEPHOE YIOPSII0UEHHOE PACIIOI0kKEHNE aTOMOB B
KPUCTAJIJIMYECKON pereTKe?
5. Kakwue Tl CBSI3U CYIIECTBYIOT?
6. Ha3oBuTe OCHOBHBIEC CBOWCTBA METAIIOB. YeM 0OBACHSIOTCS 0COOBIE CBOICTBA
MeTauioB?
7. Yo Ha3bIBAIOT KPUCTAIIIMYECKON PEILIETKOMN?
8. Uro Ha3BIBAIOT JAJIbHUM MOPSJIKOM B MaTepuaie?
9. Yro Takoe 3neMeHTapHas siueiika? Kakumu napamerpamMu oHa OMHMCHIBAETCS ?
10. Kaxue Tunsl KpUCTAIIIMUECKUX PELIETOK BaM U3BeCTHBI? OXapaKkTepu3ynTe ux.
11. Yro Ha3bIBaIOT KOOPAMHALIMOHHBIM YUCIIOM?
12. Tlouemy KpHCTaNINYECKUE PEIIETKA METAJIOB HAa3bIBAIOT IIJIOTHOYIIAKOBAaHHBIMU?
13. B gem cymHocTh momumopdusma? Uto takoe moaumMophHOe mpeBpaiieHue?
14. Yro takoe anuzorpomnus? Kakosa npuyrHa aHM30TpOnHu?
15. ITouemy MOHOKpHUCTAILIBI ABJSAIOTCA aHU30TPOIIHBIMU MaTepuaiamMu?
16. ITouemy noaMKpHUCTAIIIMYECKHE MAaTepUAIIbl SBIISIOTCS KBA3UM30TPOITHBIMU?
17. Tlouemy amopdHbI€ TeNa ABISIOTCS UCTUHHO U30TPOIMHBIMU?
18. Uro Ha3pIBaIOT NedeKTaMHu KPUCTATUIMIECKOTO CTPOCHHS?
19. Kak knaccupuuupyroT HECOBEPIIEHCTBA KPUCTAIIMYECKOTO CTPOCHUS?
20. OxapakrepusyiiTe ToueuHbIe Ae(hEeKThI KPUCTATUIMIECKOTO CTPOCHHSL.
21. Kaxkyro poib UIparoT TOUYEUHbIE JePEeKThl B KPUCTAUIMYECKUX MaTepranax?
22. Kaxue HeCOBEPIIEHCTBA KPUCTAJUIMYECKOTO CTPOCHUS HA3bIBAIOT TMHEWHBIMU U
nouemy? Kakue ObIBaOT AMCIOKAIIUU?
23. KaxoBa poib JUCIOKaHui B KpUCTaIIax?
24. Yo Ha3BIBAIOT IPAHULIAMU 3€PEH, T'PaHULIaMU cyO3epeH?
25. Kaxyro poib UTparoT rpaHuUIlbl 3€pEeH B KpHCTaiax?

NS

Tema 3. Kpucranausanus pacnjiaBoB

1.  OObsAcHUTE NPUHLUMIHAIBHOE OTIMYME KPUBBIX OXJAXKACHUS NpPU 3aTBEpIACBaHUU
KPUCTAIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

2.  Kaxos ¢usnueckuii cmbicn Temneparypsl To?

3. Tlouemy miist Havaa KPUCTAILTH3AIMHA HEOOXOAUMO MEPEOXITAKICHUE KUIKOTO
MeTaJljla HUKe TEMIIEpaTypbl paBHOBECHS?

4. Kakoil mpouecc Ha3pBalOT nepeoxyaxaeHueM? YTo Ha3bIBalOT CTENEHBIO
NepeoxXIaKICHUS?

5.  KakoB MexaHM3M KpHcCTauIU3aluu?

6. Kax npoucxoaur poct Kpuctamion?

7. Uewm 3aBepIiaeTcs MpoIecc KPUCTALITU3AINH?

8. Kak Bamser CcKOpOCTb OXJQXKICHHS TMPH KPUCTAIM3AIMM Ha  CTEMEHb
MepeoXTKICHUA?

9. Kakumu QaxTopaMu onpenensercss BO3MOXKHAasl CTENEHb MEPEeOXJIaxIeHUs )KUIKOTO
MeTaJljia HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MOXHO MOJy4yuTh aMOp(HBINA MeTa?

11. Yto MOXET NOCTY>KUTh 3apObILIEM NTPU HECAMOIIPOU3BOJIBLHON KPUCTAILITU3ALUU?

12. Tlouemy npu o4eHb MAJIOI U OYEHB OOJIBIION CTETIEHU MEPEOXIIANKICHHS
KpHUCTAJUIM3alus TOAaBIseTCs?

13. Yro HazpIBaroT obaacTsaMu OarrkHEro nopsaka? Kakyro posib OHM UTParoT MpH
KpUCTaJUTH3aun?

14. Kak npoucxoauT roMoreHHoe 3apoxieHrne? YTo MOXKeT CIIy>KUTh 3apO/IbIIIEM MPH
CaMOIIPOU3BOJIHOM KpHUCTaIu3aun?



15. Kakoii 3apopsIll Ha3bIBAIOT KpUTHUYECKUM? Kak MEHSETCS €ro pa3Mep ¢ yBEIHMUEHUEM
CTEIICHU NEePEOXIAKICHUS?

16. Ha3zoBuTte napameTpsl KpUCTATU3ALINH.

17. Kak BiuseT CTENeHb NEPEOXJAXKAECHUS Ha YHCIO IIEHTPOB KPUCTAUIM3ALUU U
JUHEHHYIO0 CKOPOCTH POCTa 3apO/IbIIIEH.

18. Yem xapakrepusyercs rereporeHHoe 3apoxaenue? [louemy oHO SHEpPreTHUECKH
0oJiee BHITOJHO, YeEM TOMOT€HHOE?

19. Kaky1o poJib UTParOT MPUMECH NMPH KPUCTAIUIU3ALUU?

20. Yro Ha3bIBalOT MOAUDUIIMPOBAHUEM MIPH KPUCTALTU3ALNN?

21. Kaxue Mepbl MOXKHO MPEUIOKUTH Ui TOTO, YTOOBI 00E€CIEUNTh MOTYyYSCHHE MEIKOTO
3epHa MpU KpUCTAUIU3auu?

22. Kakoli KpuCTa/ll Ha3bIBAIOT JeHAPUTHBIM? [ToueMy mpu 3aTBepIeBaHUN MeTalIa
KPUCTAJLJIBI PACTyT B BUJIE€ JCHIPUTOB?

23. Kakue kpucTauTn4ecKue 30HbI MOTYT (JOPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha IOBEPXHOCTH CIIMTKA 00pa3yeTcs 30Ha MEJIKUX PAaBHOOCHBIX KPUCTAIIIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3auem MPOBOJAT OMEPAIUIO MOJICTYKUBAHUS IIPU MOTYUYEHUU OTIUBOK?

27. Tlouemy mMarepuai ¢hopMbl (M3TI0KHHULIBI) BIUSET Ha BEJIMUHUHY 3€pHA
3aKpHUCTAJUIN30BABILIErocs MeTaa?

28. Uro Ha3bIBaIOT ycaakoi? UTo Ha3bIBaIOT ycaaouHO# pakoBuHOi? [Touemy oHa
obpazyercs?

Tema 4. Jlepopmanusi u Harpes 1e(pOpMUPOBAHHBIX MATEPHAJIOB

1. B d4em paznuuue MexAy ynpyroi u ractuueckoi neopmarueit?

2. Uro Ha3BIBAIOT IJIOCKOCTAMU CKOJBXEHUs? UTO Takoe riiaBHbIEC TUIOCKOCTH
CKOJIbKEHUS?

3. KaxoB mMexanu3M mractTudeckoit nedopmarmn’?

4. B uem paziauuue MeX]y CKOJIbKEHHEM U IBOMHUKOBAaHUEM IPU TUIACTHYECKON
nedopmaruu?

5. Kaxoa npuunHa MeXaHMYECKOro Hakjena?
Kak nmioTHOCTh AucioKanuii BIUsSET Ha IPOYHOCTHBIE CBOMCTBA?
Kak MeHstoTCSI CBOMCTBA MeTasia MpH XOJIOHON T1acTuyeckon aedopmaru?
Kak u3smensiercst crpoeHre MeTasia npy MmIacTH4ecKon aegopmaruu?
. UYro Takoe TekcTypa aepopmanun’?

10. Yro Ha3BIBArOT BO3BPATOM IIPH HArpeBe XO0JI0JHOAE(HOPMUPOBAaHHOTO MeTaIa?

11. Yro Ha3bIBaIOT NOJMTOHU3ALMEHN ITPU HArpeBE X0JI0AHO1e()OPMUPOBAHHOTO MeTasIa?

12.  Yro Takoe 3apOoAbIIIA PEKPUCTATUTH3AIIH?

13. Yro Takoe Temneparypa peKpucTaIIu3aumn?

14. Kakue u3MeHeHus CTpyKTyphbl, HAOI0JaeMOi B ONITUYECKUIT MUKPOCKOII, TPOUCXOJST
IIPY IEPBUYHOMN PEKPUCTAIIIIN3ALUN?

15. KakoBa TemnepaTypa peKpUCTaNIN3all1 YUCThIX METAIIIIOB?

16. B yem pa3HMIIa MKy MEPBUYHON U BTOPUYHON pEeKpUCTATITU3ALUU?

17. B uem oTiimune cobupaTeabHON U BTOPUYHON peKpUCTATUTH3aun?

18. Kak MeHsI0TCs CBOICTBA X010AHO1€(h)OPMUPOBAHHOTO METAJLIa MTPH
PEKpHUCTAIIIN3AHN?

19. KakoBa poJib peKpUCTaITU3AUOHHOTO OTXKHTra?

20. B uewm paznuumie MeXIy XOJOJHON U TOPSTYEH MIACTHIECKON nedopManusMu?

6
7.
8.
9

Tema 5. MexanuuecKue CBOMCTBA
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Uro Ha3pBalOT NpoYHOCTHIO? Kak omnpenenstoTcsi MPOYHOCTHBIE XapaKTEPUCTUKU
Marepuaia?
JlaiiTe onpeneneHre OCHOBHBIM IIPOYHOCTHBIM XapPAKTEPUCTUKAM.
UYro Ha3pIBAIOT IJIACTUYHOCTBIO? Kak onpenendroTcs IIacTU4ECKHE XapaKTEPUCTUKU
Marepuana?
Jaiite onpeesieHne OCHOBHBIM IIIIACTUYECKUM XaPaKTEPUCTUKAM.
Kaxkue cBolicTBa xapakTtepusyeT TBEpAOCTb?
HazoBure MeToas! onpeneneHus TBEPIOCTH.
Yem oTiIMYAIOTCS XPYIIKOE U BSI3KOE pa3pylieHus?
HazoBure u oxapakrepusyite BUbl H3JI0MOB.
Uro Takoe auHamuueckue ucnbplTaHua? Kakue XapakTEepUCTUKU ONPEAENsIOTCs IpU
JUHAMUYECKHUX UCIBITaHUAX?
. 3aueM NPOBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

Tema 6. @a3oBble M CTPYKTYpPHble MpeBpallleHHs B [IBYXKOMIIOHEHTHBIX
MeTAJJIMYeCKHX CHCTeMax

ok wdE

o N

10.

Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CUCTEMa CILJIaBOB?

Cdopmynupyiite npasuino ['n66ca. [TpuBenure mpuMepsl €ro UCIOIb30BaAHHUS.

Jaiite onpe/eneHe MOHATHIO UarpaMma coctosiuus. Kakoe coctosiHue oHa OTpaxaet?
Tumnsl (a3 B METAUTHISCKUX CHCTEMAX.

Cdopmynupyiite npaBuio peraara (0Tpe3koB). s 4ero 0HO UCHONIb3YyeTCs?
CxeMaTH4HO M300pa3uTh OCHOBHBIC ()a30BbIC JHATPAMMEI JTBOMHBIX CHUCTEM U JIaTh UX
XapaKTEPUCTHKY.

Jlath xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPAIICHUN CUCTEMEI.

CxemMaTH4HO U300pa3UTh KPUBYIO OXJIAXK]IEHUS JTFOOOTO CIIaBa CUCTEMBI.

CxeMaTUYHO W300pa3uTh CTPYKTYpy JIOOOr0 CIUIaBa CHUCTEMBI IPH KOMHATHOM
TeMIeparype.

Paccuntarh OTHOCHTENBHOE KOJWYECTBO CTPYKTYPHBIX COCTAaBJISIONIMX B CIUIABE U
CXeMaTUYHO U300pa3UuTh €ro CTPYKTYpY NMPU KOMHATHOM TeMIiepaType.

Tema 7. Kesre3oyriiepoaucroie CIJIABbI

ONoGa~WNE

JlaiiTe xapakTepuCTUKy KOMIIOHEHTOB cuctemsl Fe-C.

JlaiiTe XapakTepucTuKy eppura.

JlaliTe XapaKTEpUCTUKY ayCTCHUTA.

Yro takoe rpaput?

Uro Takoe IeMEHTHUT?

Kakoe npeBpamenue npoucxonut Ha muuuu ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

HazoBurte JJUHHIO, II0 KOTOpOﬁ BBIACTIACTCA HepBH‘-IHLIﬁ OEMCHTHUT, BTOpH‘-IHBIﬁ

LEMEHTHT, TPETUYHBINA IEMEHTUT, (EePPUT U3 ayCTEHUTA.

9.

10.
11.
12.
13.

Ha3oBute JIMHKUIO NEPUTEKTUYECKOT O, IBTEKTUYECKOT0, IBTEKTOUJHOIO IPEBPALECHUM.
HazoBuTe muHMN noauMopHBIX TpeBpaIIeHUH.

Ha3oBute kpuTHYECKHE TOUKHU CTAIH.

Kakoii pepput Ha3pIBAIOT NEPECHILIEHHBIM U TTOYEMY?

OOBsicHUTE CTPYKTYpY TEXHMUYECKOTO JKeje3a, JI09BTEKTOMTHOM, HBTEKTOUIHOM,

3aPBTEKTOUIHOUN CTaJIH.

14
15

. Onummre obpa3zoBanue neneOyputa. Kakoii nene0yput Ha3bIBalOT MPEBPALICHHBIM?
. OOBsicHUTE CTPYKTYpPY O€JI0ro J103BTEKTHYECKOI0, 3BTEKTHUECKOT'0, 3a3BTEKTHUECKOTO

YyT'YHOB.



16. Ilouemy Genblif YyT'yH HE UCTIONB3YIOT KaK KOHCTPYKIMOHHBIN MaTepuai?

17. Onummre 00pa3oBaHUE ayCTECHUTO-TPA(PUTOBOM KOJIOHUHU B CEPHIX UyT'yHAX.

18. Kakue cruiaBel HMEIOT CTPYKTYpPYy, COCTOsIIyt0o u3 ¢epputa u mepnura? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

19. Kaxkwue cruiaBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 nepiauTa? Pa3HOBUIHOCTH MEpIIUTA.

20. B kakux cmiaBax B CTPYKTYpe HaOJk01aeTCsl BTOPUYHBIN [IEMEHTUT?

21. Kakue cruiaBel MMEIOT CTPYKTYpPY, cocTosimyto u3 ¢(eppura u nementura? Kakue
Pa3HOBUJAHOCTH TaKHX CTPYKTYp BbI 3HaeTe?

22. Kakue CTpyKTypbl Ha3bIBAIOT BUMAHIITETTOBBIMH?

23. Kakwue criiaBbl UMEIOT CTPYKTYPY, COCTOAILYIO U3 GeppuTa u rpacdura? PazHOBUAHOCTH
TaKUX CTPYKTYp?

24. Kakas ¢opma rpadura B MEHBIIEH CTENEHHU OCTA0JSIET METALINYECKYI0 OCHOBY
qyryHa?

25. Kakue criiaBbl HMEIOT CTPYKTYPY, COCTOSINYIO U3 nepiuta u rpaduta? PazHoBuaHocTH
TaKUX CTPYKTYp?

26. Kaxoii crjaB Ha3bIBaIOT CEPbIM YYT'YHOM Ha (heppuTo-niepiauTHoi ocHoBe? Kak B HemM
MPOMCXOTUT IBTEKTOUIHOE MTpeBpaIieHue?

27. YKaxuTe CTpYKTYpPHBIN IPU3HAK CTalld, OEJI0ro 4YyryHa, Ceporo 4yyryHa.

Tema 8. KJIaCCI/I(l)I/IRaIII/IH, MAapKHPOBKAa U IPUMEHCHHUE KEJIE€30YIJICPOAUCTHIX CILJIABOB.

ITo kakuM pU3HAKAM KJIacCU(UIUPYIOT Cepble YYT'YHBI.
MapkupoBKa U IPUMEHEHUE CEPOro (JUTEHHOro) YyryHa.
MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOI'O UYT'yHA.

MapkupoBKa U IPUMEHEHNE KOBKOI'O UyT'yHa.

Kakoii yyryH Ha3pIBatoT aHTUQPUKIIMOHHBIM? KakoBsbl ero cBoiicta?

ok wdE

Kakoit uyryn wnaspiBatoT oTOeneHHbIM? KakoBbl ycioBusi (opmMupoBaHuUs €ro
CTPYKTYpHbI?

7. BnusHue yriepoaa u MOCTOSHHBIX IPUMECEi Ha CBOMCTBA CTalH.

8. Ilo xakuMm mpu3HaKam KiacCUu(GUUIUPYIOT cTaIn?

9. MapkupoBKa U IPUMEHEHHE YTIIIEPOJAUCTON CTaIl OOBIKHOBEHHOTO KayecTBa.

10. MapkupoBKa ¥ MPUMEHEHHE KaYeCTBEHHOW KOHCTPYKIIMOHHON YTIIEPOJIUCTON CTaIH.
11. MapkupoBKa ¥ IPUMEHEHHE HHCTPYMEHTAIbHOM YTII€pOAUCTON CTAIH.

12. MapkupoBKa U IPUMEHEHHUE CTAIN ST PACOHHOTO JTUTHSL.

13. MapkupoBKa U IpUMEHEHHE aBTOMATHOM CTaJH.

14. Pactupyiite u naiite XxapakrepucTuky cruiaBy cienyronmx mapok: Crt Ok, Ct 3cm, Ct
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CH 30, B4 40, BY
60, K4 35-12, KUY 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npeBpamieHus nepiaura B ayCTeHUT?
Uro Takoe (azoBasi mepeKpuCTaITH3AIM?
Uto Takoe HacieCcTBEHHOE 3epHO? JlefcTBUTENBHOE 3€pHO?
Kak Bnusier poct 3epHa Ha cBOMCTBA cTanu?
Uro coboil mpeAcTaBiseT auarpaMMa M30T€PMHUYECKOT0 pacnaia MepeoxyaxIeHHOTo
aycrenuTa? Kakyro 3aBUCUMOCTb OHA ITOKa3bIBAET?
6. Kakoif aycTeHUT Ha3bIBAIOT MEPEOXITAKIACHHBIM?

agrownE



7. Kak wMeHsieTcs YCTOMYMBOCTh TEPEOXJAXKIEHHOTO AayCTCHHTAa TMPH TOHUKCHUH
TEMIEpaTyphl peBpalieHus?

8. OT wuyero 3aBUCHT XapakTep CTPYKTYphl MpPH HM30TEPMUYECKOM IPEBPALICHUN
MEePEOXJIAXKICHHOTO ayCTeHUTA?

9. HazoBure TeMnepaTypHble 00JaCTH IPEBPALICHHUS EPEOXITAKIACHHOTO ayCTCHHUTA.

10. Ilpu kakoM nipeBpalieHuu ecth U nuddy3us xenesa, u auddysus yriaepoaa?

11. ITpu KakoM MpeBpaIIeHUH MOAaBICHA TOIBKO U Py3us xene3a?

12. Tlpu kakom mipeBpamieHud TmoAaBieHa auddysus xeneza u yriaepona? Kakoe

MIpEeBpAICHUN sBIIsIeTCs 0e3au(dy3NOHHBIM?

13. KakoB MexaHU3M NEePIUTHOTO IPEBpaICHUS?

14. Yro mpexacraBnseT co0Oil MPOMYKTHl MUG(GY3UMOHHOTO TPEBpAIICHHUS AyCTCHHTA B
yriiepoaucToi cranu? YTo Takoe MEKIUIACTUHOYHOE pacCcTosiHuE?

15. Yro o061miero MMeIT CTPYKTYPbI MIEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET APYT OT
apyra?

16. KakoB MexaHU3M U 0COOEHHOCTH MapTEHCUTHOTO MPEBpAICHUs?

17. Yro mpexacraBusieT coboi mpoaykThl 0e3nuddy3noOHHOrO MpEeBpaIleHHs] ayCTeHUTa B
YIIEpOAUCTOM cTanu?

18. YUro npencrasiser co00il MAPTEHCHUT B YTIAEPOAUCTOM cTamu?

19. Yro Ha3BIBAIOT KPUTUUYECKONU CKOPOCTHIO 3aKaIKu?

20. Kak coneprkanue yriiepojia BIHIET Ha CBOMCTBA CTAJIM MTPH 3aKaJIKe HA MAPTEHCHUT?

21. Kakoii ayCTeHUT Ha3bIBalOT OCTATOYHBIM?

22. Kakoe 3 npeBpamieHnii Ha3pIBaIOT MPOMEKYTOYHBIM?

23. KakoB MexaHH3M OCHHUTHOTO MpEeBpaIICHUs?

24. Kakue CTpyKTypsl 00pa3yroTcs Ipu OEWHUTHOM IpeBpaiieHnn? Yem oHu pa3inuyaroTcs?
KaxoBbI ux cBoiicta?

25. Kak nerupyromue 3J€MEeHThI BIUSIOT Ha YCTOWYMBOCTD MEPEOXIIKICHHOTO ayCTEHUTA?

26. Yto coboli mpeIcTaBIsOT TePMOKHHETHUECKHUE JHarpaMMBbl.

27. Kak MOYKHO UCTIOJIb30BaTh IMarpaMMBbl pacraja MepeoxXIakKICHHOTO ayCTeHUTa?

Tema 10. OcHOBBI TepMHYECKOil 00padOTKH

1. JlaTh XapaKTepUCTUKY KPUTHUECKUX TOUYEK CTaJIH.

JlaTb omnpeneneHue MOHATUS TepMUUecKas 00paboTKa. YKa3arh ee poJb.

3. Pacckasare 0 KiaccupuKaud W BUAAX TepMuUdeckor oOpaboTku. [IpuBectn oOIIyIO
XapaKTEPUCTUKY TEXHOJIOTMUECKUX MPOIIECCOB TEPMUUYECKON 00pabOTKHU CTaH.

4. OOBACHUTH, 10 KAKOMY MPU3HAKY OTXKUT noapaznenserca Ha orxur [ u Il poxa.

5. Jarp knaccudukanuio BuaoB orxura I poga. OObSACHUTH 11€1b, HA3HAUEHUE U PEKUMBI
KaXJI0T0 BUJA.

6. Harte xmaccudukanmio BuaoB omkura Il pomxa. OOBSICHUTH 11e)b, HA3HAYCHUE U PEKUMBI
KaXJI0T0 BHUJA.

7. Jlath ompeneneHue TepMuueckoil 00paboTKH, Ha3biBaeMol 3akanka. OOBSICHUTH BbIOOP
TEMIIepaTypbl HarpeBa Mo/ 3aKaJKy I Pa3HbIX TPYII CTaJIEH.

8. OOBsACHUTH, KaK BRIOMpAETCS OXJIaXKIAI0NIas cpeia MPU OCYIISCTBICHHH 3aKaJIKH.

9. Hate ompeneneHHMe  KPUTUYECKOW  CKOPOCTH  3aKajKH, 3aKaJHMBaeMOCTH MU
MIPOKAJIMBAEMOCTH.

10. IlpuBecT  XapaKTEPUCTUKY  BBICOKOTEMIIEPATYpHOW U HHU3KOTEMIIEpaTypHOU
TepMOMEXaHUUECKO 00paboTKH. YKa3aTh MPEeUMYIIECTBA U HETOCTATKHU KaXkJI0TO BHIa U
00J1aCTH IPUMEHEHHUSL.

11. latb  oOmiyto  XapakTEpPUCTHUKY TPOLECCOB  XUMHKO-TEpMUYECKOH  00paboTKu:
LEMEHTAIUH, a30TUPOBAHUS U HUTPOLIEMEHTAIUH.

12. O6BscHUTD HA3HAUEHUS U CYHITHOCTH TU(P(HY3MOHHOTO HACHIILICHHS.

N



Tema 11. Knaccupukauus, MApKHPOBKA, CBOIICTBA U MPUMEHEHHE JIETUPOBAHHBIX CTaJIeil

1.  JlaTh ompezaeneHue MOHATUSAM JIETUPOBAHHAS CTallb, JIETUPYIOIIUMA 3JI€MEHT.

2.  Kiaccudukanus 1erupoBaHHBIX CTAJNEH 110 XUMHUECKOMY COCTaBy, 110 Ha3HAUCHHIO,
M0 KauecTBY.

3. Kak pacnpenensiroTcs JeTUPYyIOIIUE 3JIE€MEHTHI B CTAJSX ?

4.  Kak nerupyromue 3JIeMeHThI BIUAIOT Ha TOTUMOophu3M xkenesza?

5. Kak nerumpyromiyie 5J€MEHTHl BIHUSIOT Ha YCTOHYMBOCTH MEPEOXIAXKIACHHOTO
ayCTEHUTA.

6. Kiaccudukanus nerupoBaHHBIX CTalel MO CTPYKTYpe B PaBHOBECHOM COCTOSHUH
(OTOXOKEHHOM COCTOSTHUH ).

7. Kiaccudukanus JIerupoBaHHBIX CTaJEH MO CTPYKTYpE B HEPABHOBECHOM COCTOSIHHU
(HOpMaJIM30BaHHOM COCTOSIHHH).

8.  Kax B MapkupoBKe JIETUPOBAaHHBIX CTaJIe yKa3bIBACTCA: COAEPIKaHUE YIiIeposa, BU
JICTUPYIOLIErO 3JEMEHTa M €ro CojJep)KaHue, KadyecTBO. YMeTh paciiupoBaTh MapKy CTallH,
yKa3aB: COJEp)KaHUE yIJepoja; BHJ JIETUPYIOMIETO DJEMEHTa W €ro COJACpKaHHE;
KJIacCH(UKALIMIO 110 Ka4eCTBY; Ha3HauUeHue, 00JIacTh MPUMEHEHUs, IPUMEPHbIE CBOWCTBA.

9. B 4em 0coOEHHOCTH MUKPOJETUPOBAHHUS CTAIIH.

10. TIpuHUOMTBI JIETHPOBAHUS KOHCTPYKIIMOHHBIX CTaJICH.

11. OcHoOBHBbIE TPYIIBI KOHCTPYKIIMOHHBIX CTaJEH.

12. Poub yrnepona, IpUHIMIIEI JETUPOBAHMS 1 MAPKUPOBKA CTPOUTEIBHBIX CTAJICH.

13. Kakue MamMHOCTPOUTENbHbIE CTadd HA3bIBAIOT YIY4YIIAEMbIMU U TouYeMy?
3aKOHOMEPHOCTH MX JITUPOBAaHHUS M TepMHuYeckod oOpaboTku. IlpuBeanurte mpuMepsl Mapok
CTaJIu.

14. Cranu a5 ieMeHTauy, HUTPOLIEMEHTAIIMK U a30TUPOBAHUA.

15. KakoBa ponp yriaepoja M JETUPYIOUIMX 3JIEMEHTOB B MIAPUKOMOIIIHITHUKOBBIX
ctayax? OcobGeHHOCTH TpeOOBaHUN K ATHM CTalsIM U MX TepMmuueckas oOpabotka. IIpuBectu
IpUMEpPbI MApOK CTasei.

16. KakoBa poib yriepoja ¥ JETHPYIOIUX 3JIEMEHTOB B PECCOPHO-TIPYKHHHBIX CTaISIX?
OcobeHHOCTH TpeOOBaHUM K 3TUM CTAJsIM M UX TepMHueckas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIeH.

17.  OOBACHUTH OCHOBHBIE IIPUHIIMIIBI CO3/1aHUS BBICOKOIIPOYHBIX CTajel

18. Cranu u craBsl IS pEXKYIIUX HHCTPYMEHTOB.

19. BeicTpopexyiye cranu.

20. IrammnoBble cTAH.

21. BankoBsble CTaNH.

22. Cranu It MEpUTEIIBHOTO MHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOICTBA M IPUMEHEHHE CIVIABOB IIBETHBIX METAJJIOB.
Hemeraummueckne MaTepuaJibl

=

OcHOBHBIE CITJIaBBI Ha OCHOBE MeIH (OpOH3BI M JIATYHH ), X MAPKUPOBKA U PUMEHEHHE.
2. OcHOBHBIE CIJIaBBI Ha OCHOBE aliOMUHUS  (nedhopMHUpyeMble, TEePMHUYECKH
HEYMIPOYHSEMbIE U YIIPOYHIEMBIE), UX MAPKUPOBKA U TPUMEHEHHE.

CBoiicTBa ¥ NPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

4. Kaxkue cruiaBpl Ha3biBatoT 6a00uTamu? KakoBel nmpuHIMIBI UX co3naHus. [IpuBenute
MpUMEPHI TAKUX CIIJIABOB.

Kakne Marepuansl Ha3bIBatOT NOPOLIKOBBIE MaTepHualibl? Kak ux momyqaror ?
Knaccudukanus, cBocTBa M IPUMEHEHNE KOMIIO3UIIMOHHBIX MAaTEPUAIIOB.

7. Knaccudukanus, CBOWCTBA W TNPUMEHEHHE OCHOBHBIX TPYII HEMETALTHYECKUX
MaTepHuaoB.

w

oo



6.2 BHeaynuTopHasi caMoCTOsITeJIbHAsI pa60Ta 00y4YaloOmUXCsl OCYIIECTBIISECTCS B BUJIC
W3YYEHHUS JTUTEPaTyphl IO COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKoi MaTtepuala Mo TeMaM
JUCIUTIAHBI



IIpunoxenne 2

7 OueHoYHbIE CPeCTBA /ISl POBeIeHH s POMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOUYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS

HpOMe)RyTO‘lHOﬁ aTTeCrTanum:

CTpyKTypHBIii [Inanupyemble

JJIEMEHT pe3ysibTaThl 00y4YeHUs

O1neHOYHBIC CPEACTBA

OIIK-1 Cnocoben pemars 3amadyd  TPOPECCHOHATBHON ACATEIBHOCTH, TPUMEHSS METObI
MOJICTTMPOBAHUS, MATEMAaTHIECKOTO aHann3a. EcTecTBeHHOHAy4YHBIE U 0OIEHH)KCHEPHBIC 3HAHUS

OIIK-1.1 | Mcnomb3yer
€CTECTBCHHOHAYYHbBIC
3aKOHBI W TPUHITUITBI
npu pelIeHun
MPAKTUYECKHX 3a/1a4

IIpumepHbIii NepedYeHb TEOPEeTHYECKHUX BOIMPOCOB ISl
NMOATOTOBKH K 3a4eTy:

1. CTpyKTypa M CBOWCTBa MaTepuasioB. AMopdHOE H
KPUCTAJUINYECKOE COCTOSIHIE MaTepHara.

2. MeTo/1p1 U3y4eHUs CTPYKTYPBI MaTepUAIOB.

3. Kpucrannuueckass  pemerka.  OCHOBHBIE — THIIbI
PEIIETOK METAIJIOB.

4. [Momumopdusm. [Tomumopdublie npeBpamieHus.

5. JedexThl KpUCTaIINYeCKOr0 CTPOCHUS.

6. AHH30TpOnUS.

7. DHepreTuvecKe ycloBUsl KpUCTaUTH3alui. BrnusHue
CKOPOCTH OXJIAXKJICHHUS Ha KPUCTAJUIA3ALIHUIO.

8. Mexanusm KPUCTAIUTH3AIIH. [TapameTpsl
KPUCTAJUIN3AIUH.

9. I'omorenHoe  (camMoNpoM3BOJLHOE)  OOpa30BaHHE

LIEHTPOB KpUCTaUIA3auuu. KpuTH4eCKHUii 3apObILLL.

10. T'ereporenHoe (HecaMONpPOU3BOJIIBHOE) OOpa3oOBaHHE
LEHTPOB KpUCTAITM3auK. MoauduuupoBaHue.

11. JlenapuTHas KPUCTAILIU3ALIMS.

12.  Kpucrammndeckne 30HbBI CIUTKA. Y CajIKa.

13. Buns! nukBamu.

14. Buasl nedopmanuu. MexaHM3M — [JIaCTHUYECKOU
nedopmaruu.

15. Hakmen npu mmactuyeckoit paedopmaruu. Poib
JMCIIOKALUI B YIIPOYHEHHH.

16. Paspymenue MeTaios.

17.  Mexanuueckue cBoicTBa MeTauioB. KoHCTpyKTHUBHAs
MPOYHOCTb.

18. MexaHnueckue XapaKTepUCTUKHU, OIpeJeNIseMble MpH
WCTIBITAHUN Ha PacTsHKCHHE.

19. TBepaocTh U ciocoOBI €€ ONpeeeHHS.

20. MexaHn4ecKkne XapaKTEePUCTHKH, OTpeaesieMble TpU
JTMHAMUYECKUX UCTIBITAHUAX (ynapnas BSI3KOCTb,
TEMIIepaTypa XJIaJIHOIOMKOCTH).

21. OcHOBHbIE TOHATUS TEOPHUHM CIUIABOB: KOMIIOHEHT,
cruiaB, cuctema, ¢asa. [Ipaswio a3 (mpasuio ['udoca).

22.  Tunsl TBepAbIX (pa3 B METAUNIMYECKUX CUCTEMAX.

23. TlpaBuio peryara (mpaBUjIO OTPE3KOB).

24.  OcHOBHbIE TUIIBI ABOMHBIX quarpamm. GopmupoBaHue
CTPYKTYPHI IBOMHBIX CIJIABOB.

25. DBrekTHueckoe mpeBpaiieHue. llepurekruyeckoe
npeBpaiieHe. IBTEKTOUTHOE TPEBPAIICHHUE.

26. XapakTepHCTHUKa U BHJ MOJIHOW (ha30BON JuarpamMMbl
Fe - C.

27. XapakTepHCTHKa KOMIIOHEHTOB U (a3 cuctemsl Fe — C.




28. IlpeBparienust u GOPMHUPOBAHUE CTPYKTYPHI B CTANIAX
(6enbIX UyryHax, CephIX YyT'yHax ) B PABHOBECHOM COCTOSTHUU

IIpumepHBbIii IEpeYeHb TEOPEeTHYECKUX BONIPOCOB K

IK3aMeHy:

1. CBsA3b MEXIy CTPYKTYpPOM M CBONCTBaMHU CEPBIX
YYT'YHOB.

2. Knaccudukanus, mapkupoBka MU MpPUMEHEHHE

CepbIX YYTYHOB (JIUTEHHBIN, BBICOKONPOUYHBIN, KOBKHUU,
oTOeNIeHHBIN, aHTH(PUKITHOHHBIH ).

3. Biasiaue yriepona ¥ IOCTOSIHHBIX IIPUMECEW Ha
CBOMCTBA CTaJH.
4. Knaccuukanusi, mapkupoBka W HpPHUMEHEHHE

YIJIEpOAMCTBIX  cTajed  (OOBIKHOBEHHOTO  KauyecTsa,
KaueCTBEHHOW KOHCTPYKLIMOHHON, HHCTPYMEHTAJIbHOM).

5. [IpeBpaiieHus npu HarpeBe CTalu.
6. PocT 3epHa aycreHuTa npu Harpese.
7. N3orepmuueckuil  pacnan  MepeoOXIaKICHHOTO

aycreHuta.  M3orepmuueckue — auarpaMmbl  pacmnaza
MEePEOXJIAXKACHHOTO ayCTEHUTA.

8. [IpeBpaieHuss npu HENPEpHIBHOM OXJIAXKIAECHUU
CTaJIH. TepMOKMHETHUECKHE  AMarpaMMbl  pacraja
MIEPEOXJIAXKACHHOT O ayCTEHUTA.

9. Bnusuaue JIETUPYIOIIUX 3JIEMEHTOB Ha
YCTOMYMBOCTh W KHHETHKY pacnapa IepeoxJIaKIeHHOIO
ayCTEHMTA.

10. [IpeBpamenuss npu HarpeBe (IpU OTIYCKE)
3aKaJICHHOH CTaju.

11. Knaccudpukanus, mapkupoBka M INpPUMEHEHHE

KOHCTPYKIHUOHHBIX JICTUPOBAHHBIX craneu (CTpOI/ITCHBHaH,
MalIMHOCTPOUTECIIbHAA JJIA XOHOI[HOﬁ IITaMIIOBKH,

ynydiiaemasi, PECCOPHO-TIPYKUHHAs,
APUKOMOAIIAITHUKOBAsA, cTanu s 3akanku TBY, cramm
st XTO).

12. OcHOBHBIE MOHSTUSA u KJaccuukanus
TEPMUYECKON 00pabOTKH.

13. OTxur cranu.

14. 3akaJika CTaiH.

15. Otnyck cranu. CrapeHue.

16. XUMHKO-TepMuYeckas 00padoTka.

17. Tepmo-mexaHnueckas 06paboTKa CTalu.

18. CrmutaBbl Ha OCHOBE MeH (OpPOH3BI, JTaTYHH).

19. CmiaBbl Ha OCHOBE AJTFOMUHUS.

20. CrmutaBbl Ha OCHOBE THTaHa. baGOUTEHL.

21. [TopomikoBble, KOMMO3UIIMOHHBIE, aMOpQHBIC
MaTepHAIBL.

22. CpoiicTBa ¥ TNpPUMEHEHHE OCHOBHBIX TPYII

HEMCTAJUIMYCCKUX MaTCPHaAIOB.

OIlK-1.2

Pemaer crangapTHbIe
npodeccruoHaIbHbIE
3aauu C
pPUMEHEHHEM
00IIENHXEHEPHBIX
3HaHUHN

IIpumepHble NpakTHYECKHUE 32IaHUS JIS 3a4eTa

1. KaxoBbl pa3Mepbl CTPYKTYpHBIX 3JI€MEHTOB, KOTOpbIE
MOXKHO YBHJETh (pa3pelinTh) € IMOMOUIbI0 ONTHYECKOIO
(cBeroBoro) Mukpockoma? Kak  BbIOpaTh  MOJIE3HOE
yBenuueHue Mukpockomna? KakoBa OCHOBHas OCOOCHHOCTb
MPUTOTOBJIEHUS] ~ 00BEKTa  UII  MHMKPOCKOMHYECKOIO




HCCIIEIOBaHUSA?

2.  OOpscHUTB, 3aueM  HEOOXOIMMO  HCCJIEA0BaTh
MakpocTpykTypy? Kakumu MeTonamu 3TO MOXKHO CIENaTh?
YTo MOXKET CIy HUTh 00BEKTOM MaKpoaHaau3a?

3. Kakum  MeTrogoM  MOXHO  YCTAaHOBUTH  THUI
KPUCTAJUIMYECKON peIIeTKH MeTaula U ee IapamMeTpbl?
Kakue tunsl pemerok BcTpedarorcst y metauioB? Ilouemy
OHU Ha3bIBAIOTCS IJIOTHOYIIAKOBAHHBIMU?

4. llpuBenute mnpuMep BIMSIHMUS TUNA CBA3M (TUIA
KPHUCTAJUINYECKOH pEIIeTKH) Ha CBOMCTBA MaTepHualla.

5. Ilouemy cBoiicTBa KpHCTaJUIMYECKOTO MaTepuana,
M3MEPEHHBIE B pa3HbIX HAllPaBJIEHUSX, MOTYT OTiIH4YaThes? B
KaKHX MaTepuaiax 3TO SBJICHHE HE HAO0JaeTcs ¥ mouemy?
6. Iloyemy mpu XOJOIHOHM IIACTHYECKON nedopmaiuu
(IITAMIIOBKE WM BBITSDKKE) MOTYT 00pa3oBaThesi (PeCTOHBI
o KpoMKe (Kparo) uzaenus?

7. OOBSACHUTH, YEM paA3IUYAIOTCA 0-)KEJIE30, Y-KEIEe30 U
d-xene3o?

8. Ilouemy mnpu XOJOJHOHM IUIACTMYECKOW Jeopmanuu
BO3pacTalOT MPOYHOCTHbIE Xapakrepuctuku? Kak 310
sBJICHHE Has3biBaeTcs? B kakux ciyyasx 53TO sBJICHHE
HEXeJaTeJIbHO?

9. UYro O3HAuarT TEPMUHBI nepopMalmoHHOe
YIIPOYHEHUE, 36PHOTPAaHUYHOE YIIPOUHEHUE, TUCIIEPCUOHHOE
yIIPOYHEHHUE, TBEPIOPACTBOPHOE YIPOUHEHHE?

10. Tlosicauth Tpaduuecku (HU3UYECKHA CMBICI TOHSITHS
«paBHOBECHAsl TeMIIepaTypa KpUCTAIU3AUH (IUIABICHUSA )».
Kakoe ycinoBue HEoOXOAMMO BBITIOJIHUTH, YTOOBI HaudajCs
nporecc KpucTauiu3anuu?

11. OOBAcCHHTH, B YE€M OTJIMYHME KPHUBBIX OXJIKICHUS
KpUCTAUINYECKUX M aMOp(HBIX Ten? MOKHO JU HOJTY4YHUTh
amMop(HBbI MeTa (METaJUIMYECKOE CTEKIIO0)?

12. Tlouemy 3epHa 3aKpUCTAIUIN30BABIIErOCs
METAIJIMYECKOI0 Marepuajia He HUMEIT T'€OMEeTpUYECKU
MIPaBUIBHON (OPMBI?

13. Kakyro menp mpecieayroT TNpU BBEIESHHUH B PACIUIaB
(xkuakuii Metayu) mogudukatopoB? IlpuBectn mpuMepb
NecTBUS MOAU(PUKATOPOB.

14. OOBICHUTS, B KaKoM OTJIUBKE 3€pHO
3aKpUCTAJUIN30BABIIErOCs MeTanaa Oyzaer Oousblie: Mpu
pa3nMBKE KUAKOTO MeTalja B IecyaHylo (opMmy WM B
METaJUIMYECKYI0?

15. OOBSICHUTH, K YEMY MOXET MPUBECTU IEPErpeB
pacriiaBa mpej pa3iuBKOM ero B popMbl (M3710KHULBL)?

16. OOBsICHUTH, 3aue€M  TPOBOJAT  OMNEPAIHIO
MOJICTY)KMBAaHUS TpU TOdydeHUH oOTimBOK? Kak ee
OCYIIIECTBUTH

17. OOBsCHUTD, TpPH KakoH JedopMaluud MOXKHO
HeoOpaTMMO H3MEHHUTHh (QopMy, pa3Mepbl U CBOWCTBa
MaTepHuaa — ynpyroi MiM njiacTu4ecKoi?

18. OOBSICHUTD TMOHSATHE TEOpeTUYecKass MPOYHOCTh
kpucraia. Kak oHa U3MeHseTcsl MpH N3MEHEHUH TUIOTHOCTH
TUCIIOKAITHIA?

19. OOBSACHUTD, YTO IPOUCXOUT IPU (POPMHUPOBAHUI




TEKCTYpPHI B 1e()OPMUPOBAHHOM MaTepuae?

20. 3adeMm TpeOyeTcst BOCCTaHABIMBATH MJIACTHYHOCTh
XOJIOMHOe(DOPMHUPOBAHHOTO  JHUCTa  (KaTUOpOBaHHOU
3aroTOBKH, BOJIOYEHOH MpoBoJIokH)? Kakoi 00paboTKo# 31O
MO>KHO cJienaThb?

21. OOBsICHUTh,  KAaKO€  CBOKMCTBO  MaTepuala
XapakTepu3yeT TBepAocTh. Ha ueM OCHOBBIBAaIOTCS METOABI
u3Mepenus Teepaoctu? B uem ux ornuuue?

22. Kak npoBozdT ucnslTaHue Ha yAapHYIO BSI3KOCTh?
Kakosa ero nenn?

23. C kakoil 1Uenpl0  TPOBOJAT  YCTaJIOCTHBIC
WCIIBITaHUA?

24, Ha nmpumepe IBYXKOMIIOHEHTHOH CHCTEMBI
MOKa3aTh, Kakyld HH(QOpPMALMIO MOXXHO  IOJYYHTb,
I10JIb3YSCh IIPABUJIOM phluara (IIpaBUJIOM OTPE3KOB).

25. CxemMaT4HO H300pa3UTh aUarpamMmy JABOMHOMN
CUCTEMBl C OTCYTCTBUEM pacTBOPUMOCTU (C TOJHOMN
pacTBOPUMOCTBIO, C OTPAaHUYEHHOH PACTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJIOM COCTOSIHMH, J1aTh XapaKTEPUCTUKY
TOYEK, JHUHWHA Juarpammbl, ¢a3 u Oe3BapUAHTHBIX
MIPEBPALICHUI CUCTEMBI.

26. Paccunratp OTHOCHUTEIIbHOE KOJIMYECTBO
CTPYKTYpPHBIX COCTABJIIOIIMX CIUIaBa HIpPU KOMHATHOMN
TEMIEpaType U CXeMaTUYHO M300pa3uTh CTPYKTYpPY CILJIaBa
JIBOMHOM CUCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C MOTHOM
pPacTBOPUMOCTBIO, C OrPAaHUYCHHOHW PaCTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

27. Onummre o6pa3oBanue nenedypura. B kakux
CIUIaBax OH oOpa3yeTcs, KaKOBBI YCIOBUS €ro 00pazoBaHus?
Kakoit neneOyput Ha3pIBaloOT npeBpanieHHbIM? CXxeMaTHYHO
M300pa3uTh CTPYKTYpy Jenedypura Hpu KOMHATHOU
TEMIEPAType.

28. Onummre oOpa3oBanue mnepnura.  KakoBbl
ycI0BHSA 00pa30BaHUs U XAPaKTEPUCTUKU ITOH CTPYKTYphI?
CxemaTnuHO  M300pa3suTh  CTPYKTYpy IHepiauTa IpHU
KOMHATHOW TeMmreparype. KakoBbl pasHOBUIHOCTH 3TOHU
CTPYKTYpHbI?

29. N3o0pa3zuth auarpaMMy COCTOSIHHSI KEJI€30 —
KapOuj okenesa, ykazaTh (a3pl BO Bcex 001acTsax
qUarpamMMmbl, PacCMOTpPETh  MpPEBpPALIEHUS B  CIUIABE,
conepxkamiem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kax
TakOW CIUIaB HasbpiBaeTcsA? PaccunmtaTth OTHOCHTENBHOE
KOJIMYECTBO CTPYKTYPHBIX COCTABIISIFOIIMX B 3TOM CIUIABE U
CXEMaTU4YHO H300pa3uTh €ro CTPYKTYpy INpU KOMHATHOMN
TEMIEPATYpE.

30. OOBsSICHUTH, YeM auarpamMma xeie3o — rpadur
OTJIIMYAETCs OT IMarpamMMsbl kKele30 — eMeHTHUT. M300pa3uth
CXEMaTU4YHO CTPYKTYphl ~CE€pbIX YYIr'yHOB C pa3HOH
METaJUIMYECKOU OCHOBOM (peppuTHOH,
(beppUTHO-TIEPJIUTHOM, TMEPIUTHOM) U C pa3HOM (opmoit
rpadUTOBBIX BKJIIOYEHUH (IUIACTUHYATOM, IIAPOBUIHON).
OOBSACHUTH, KaK MPOMCXOIUT IMpolecc rpapuTH3alUu U
(hopMHUpPOBaHUS CTPYKTYPBI B 3THX CILJIaBaXx.




IIpumepHbIe MpaKTHYECKUE 32IaHNUS /ISl IK3aMeHa:

1. N3o0pasuth TONHYIO AUarpaMMy COCTOSTHUS
KElIe30 —  YrIepoJ, ykaszarh ¢a3el BO BCeX 00IacTsx
JarpamMmbl, pacCMOTPETh MPEBPAIICHUS B CIUIABE CUCTEMBbI
xenme3o — kapbupg xkenesza, comepxkamem 0,01 (0,2; 0,45;
0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoil crjiaB Ha3bIBaeTCs?
Paccuntath OTHOCHUTENBHOE KOJMYECTBO CTPYKTYPHBIX
COCTaBJISIOUIMX B 3TOM CIUIaBE U CXEMAaTUYHO H300pa3uTh
€ro CTPYKTYpy IPU KOMHATHOHN TeMIiepaType.

2. N300pa3uth NOMHYIO JAMAarpaMMy COCTOSIHUS
Kelle3o —  yriiepoja, yka3aTh a3kl BO BCEX 00JACTIX
JarpamMmbl, pacCCMOTPETH MPEBPAIlCHUs B CIJIABE CUCTEMbI
xenme3o — rpadut, comepxkamem 2,5 % C, ¢ pazHoii
METaJUTHYECKOM OCHOBOM (dbepputHOH,
(beppUTHO-TIEPIUTHOM, MEPIUTHON) M ¢ pa3HOH (opmoi
rpaUTOBBIX BKIKOYCHHH (IJIACTUHYATOM, IIIAPOBUIHON).
Kak takoii cruiaB HazbiBaeTca? CxeMaTHYHO U300pa3UTh €ro
CTPYKTYpY IIPU KOMHATHOM TemIiepaType.

3. PacmmdpoBats Mapku cTanm, yKka3zaB CoJICpIKaHUC
yriaepoaa, BHI U COACpKAHUE JIETUPYIOUINX 3JIEMEHTOB,
KaueCcTBO, HA3HAYCHHE U IPUMEPHBIC CBOICTBA.

4, PacimmdpoBate  Mapky — ceporo  (JuTeiHOrO,
BBICOKOITPOYHOT'0, KOBKOT'0) UyT'YHA, YKa3aB €ro CTPYKTypy U
yCIIOBUS TIOTYyYEHUS

5. HazoBuTe KpUTHYECKHME TOYKH CTalld W  HX
obo3nauenune. Kak onu ompepenstorca? VYkazarb HX
nosnoxenue Ha aguarpamme Fe-C.

6. Kakoi ayCTEHUT U nouemy Ha3bIBAIOT
nepeoxyiaxaeHHbIM?  Kak  ompenenuth  CTENEHb  €ro
NIEPEOXJIAXKACHUS?

7. [Touemy B 3akajJeHHOM CTaldM BCErja MPUCYTCTBYET
OCTaTOYHBIN ayCTEHUT?

8. Kak  MOXHO  WCHOIB30BaTh  Ha  IIPAKTHKE
M30TEpPMUYECKHUE IUarpaMmbl pacrnajga NepeoXJIaKICHHOIO
ayCcTeHuTa?

9. Kak wm3meHnsATCs CBOWCTBA CTalM IPU YBEIMYECHHUH

CKOPOCTM  OXJIAKIEHHMS B  MEPIUTHOM  HHTepBaie?
OObsacHUTD, TOUEMY?
10. BreiOpate Hanbonee MUCIEPCHYIO CTPYKTYPHYIO

COCTaBIISIIONTYI0, (opMupyromiyrocs npu Aud y3MOHHOM
pacnaje nepeoxyIaKJIeHHOIO ayCTEeHUTA.

11. Uro o011ero v B 4eM OTJIMYUS B CTPYKTYpax MEpIIuT,
copOuT 1 TpooCTUT?
12. OOBSICHUTH, TIOYEMY MAPTEHCUT HMEET BBICOKYIO

TBEPJOCTh. 3aueM CTajlb CO CTPYKTYpOH MapTeHCHUTa HaJ0
MIOABEPTaTh OTIYCKY?

13. OOBsCHUTD, B KaKO# cTanu OynAeT BbIIIE TBEPIOCTh
py 3akanke: B ctainu 45 wim 30XI'C?

14. OObsicHuTh, Yy KakoW cranu Oyzner Oomblie
MIPOKAJIMBAEMOCTh — YIVIEPOJAMCTOM WA JIETUPOBAHHOW?
3ayeM HE00XOAMMO 3HATh MPOKAIMBAEMOCTh CTAIN?

15. Kak BbIOpaTh CKOPOCTDH OXJIAXKACHUSI IPU 3aKAJTIKE JIJIS
MOJTyYeHHUs] MApPTEHCUTHOH CTPYKTYpHI 1O BCEMY CEUEHUIO
nuzjenus?




16. Jms  xakod cTaad —  JIO3BTETOMAHOM MK
3a9BTEKTOMJHON — HYXHO IMPUMEHSTH HEMOJIHYIO 3aKaJIKy?
[Tosicuuts, ucnons3ys auarpammy Fe-C.

17. CpaBHHTE CBOMCTBA CTAIM C OCHHUTHON CTPYKTYpOM
U MapTEHCUTHOW CTPYKTYpOH, ¢ OEHHUTHOW U TPOOCTUTHOM
CTpYKTYpoil. OOBSICHUTE pa3IuUusL.

18.  Ilouemy mpu OTIyCKe 3aKaJIEHHOW CTaly BBIOMPAIOT
pa3IMUHBIC TEMIIEpPaTyphl HarpeBa’?
19.  Kakas cranp mocne ynay4iieHUs OyzneT umerb Oojee

BBICOKYIO TBEpAOCTh: cTaib 45 wimm cranp 30XI'C, eciu
OTITYCK IIPOBOJMJIY IIPU OJJHOM U TOM ke Temiieparype?

20. [Touemy pexxynuidi HHCTPYMEHT U3 YIIIEpOAUCTOM
CTaqy TOABEpPraloT HU3KOMy otmycka. Kaxkas Oyner
CTPYKTYpa M CBOICTBA TAKOI'O NHCTPYMEHTA?

21. B dyem ocHOBHas OCOOCHHOCTh W TPEUMYIIECTBA
TEPMOMEXaHUYECKON 00pabOTKHU cTau?
22. C kakoW 1eIbl0  HACHIIIAIOT  MOBEPXHOCTH

HHSKOYFHGpO,I[HCTOﬁ CTalln erIepOILOM?

OIIK-1.3

[Ipumenser MeToabl
MOJICTTUPOBAHUS n
MaTeMaTHYECKOTO
aHanu3a ISl pelieHus
3a1a4

I[IpuMepHbIe NpaKTHYECKHE 3aJaHNsI /ISl 3a4eTa 1o
peleHuIo 3a/1a4 13 nNpogecCuOHAIBLHOM 001acTH

1. Kak mnposectn wmaxpoananus3? KakoBbl ero ueinu,
METOIBI?

2. Kakum MeTo/10M MOKHO HCCIIeI0BaTh paclpesesieHue
cepsl B CIIUTKE (OTJIMBKE, 3aTOTOBKE)?

3. Kak mpoBectu riay0oKoe TpaBi€HHE CTaJbHOTO
obpasma. KakoBsl ero nenu?

4. Kakum MeTooM MOMKHO BBISIBUT MOpPBI, TPELIUHBI,

PaKOBUHBI, KpYIMHbIE HEMETAJUIMUECKUE BKIIOYEHHUS B
OTJIUBKE (CIIMUTKE, OTIUBKE, TOKOBKE, TpOKaTe)?

5. [Tpu MakpoaHanmu3e CIUTKA BBISBICH JTUKBAIIMOHHBIN
KBagpar (TMOmycamoyHas JMKBAIWsA, OCEBas MOPHUCTOCTD,
CKBOPEUYHUK, KaMHEBUIHBIA U3TIOM, ()JIOKEHBI, MIUpEPHBIT
u3JI0M, paccioerue). OObSICHUTH TPUYUHBI TIOSIBJICHHS TOTO
negekTa W BO3MOXKHBIE CIIOCOOBI €ro  HCHpaBJICHHUS
(npenoTBpaIieHus).

6. Kak OTIIMYUTh yCTAJIOCTHBIN M3JIOM OT IPOYUX BHUJIOB
n3noma? KakoBbl IpUUMHBI IPOSIBIIEHUS TAKOTO U3J10Ma?

7. Kak oTnuuuTh BA3KOE paspylIeHUE OT XPYIKOro?

8. Kak mnpoBecTM MHKPOCKOIIMYECKOE HCCIIEA0BAaHHE

MeTaJIyeckoro Marepuana? Yro MOXKHO BBIIBUTH C
MTOMOIIBIO TAKOTO MCCIIET0BaHUS?

9. Kak MOXHO NOBIMATE Ha BEJIWYMHY 3€pHA IIpU
Kpuctaum3annn Metaiuia? Kakue Mepbsl MOKHO MPEIOKUTH
JUISL TOTO, YTOOBI 00ECIIEUNTh MOJIyYEHHE MEJIKOTO 3epHa MpH
KpUCTAJUIU3alUNA?

10. OO®BscHUTH, B YeM pa3NU4YHe MEXKAY XOJOTHOU H
ropsueil muactudeckod aepopmanusmu? Ilouemy mnpu
XOJOAHON  miacTuyeckod  Jegopmanuu  HaOmromaeTcs
YIOPOUYHEHHE METAJUIA, a IIPU TOPSYEN 3TOro He MPOUCXOANUT?
11. Kak BOCCTAaHOBHUTh IJIaCTUYHOCTh
X0JIOAHOIe(HhOPMUPOBAHHOTO JucTa (kamuOpoBaHHOU
3aroTOBKH, BOJIoueHOW mpoBojokn)? Kak ocymecTBuTh
OIlepalIo PEKPUCTAIIN3ALMOHHOIO OT)KUra?

12. Kak omnpenenuts Tpeaes  yupyroctu  (mpenen




TEKY4YEeCTH, MPeJea MPOYHOCTH, OTHOCUTEIBHOE YJIMHEHHE,
OTHOCHUTEIIbHOE CYXEHHE, TBEPAOCTh, YIAPHYIO BS3KOCTH)
Matepuana?

13. Kak ompeaenutrb OTHOCHUTEIBHOE KOJIMYECTBO a3
(CTpYKTYpHBIX COCTABJISIOIIMX) IPU 3aJaHHOU TeMIlepaType
B JIBOMHBIX ciuiaBax? [1osicHUTH rpaduvecky.

14. Ilpum kakux YCIOBHUAX B METAUNIMYECKUX CILJIaBax
MOKeT 00pa3oBaTh TBEPbIA PACTBOP 3aMelleHus (TBepIbli
pacTBop BHEJIPEHUS, XUMUYECKOE COEIMHEHHUE,
MexaHuueckas cMech KomroHeHTOB)? Kak BwImIsaar
obiactu 3TUX (ha3 Ha AUArpamMmax COCTOSTHUS?

15. Cxemarn4HO H300pa3uTh KPUBYIO OXJAKICHUS H
CTPYKTYpY JHO00TO CIUIaBa ABYXKOMITOHEHTHOW CHCTEMBI (C
OTCYTCTBHEM PAaCTBOPUMOCTH, C TIOJTHOU PAaCTBOPUMOCTEIO, C
OTPaHUYEHHON PacTBOPUMOCTBbIO KOMIIOHEHTOB B TBEPJIOM
COCTOSIHMM ) IIPH KOMHATHOM TeMIieparype.

16. CxemaTnyHO M300pa3HWTh CTPYKTYPY JFOOOTO CIUIaBa
JIBYyXKOMIIOHEHTHOM CHCTEMBI P KOMHATHOM TeMIleparype,
paccynTaB  OTHOCHUTEIBHOE KOJMYECTBO  CTPYKTYPHBIX
COCTaBIISIOIIUX.

17. Ilpu MHUKpPOCKONMYECKOM HCCJIEIOBAaHUU B CIUIABE
HaOmoaTcsa 3epHa ¢epputa U HEOONBIIOE KOIUYECTBO
uementuta. Kak HaspiBaeTrcs Takoil cruiaB? KakoBbl ero
CBOICTBa U 00JaCTU IPUMEHEHUS?

18. Ilpm MUKPOCKONMYECKOM HCCICJIOBAHUU B CIUIABE
HaOmonatoTesa 3epHa geppura u nepiaut. Kak HasbiBaeTcs
Takoi cruiaB? KakoBbl €ro CBOMCTBA M KaK OHU 3aBUCAT OT
koiuuecTBa nepauta? KakoBbl 00J1acTH MPUMEHEHHUS STHX
J1aBOB?

19. TIlpu MUKpPOCKONUYECKOM HCCIEIOBAHUU B CIUIaBE
HaOmonatorcst nepnautT. Kak Ha3piBaeTcs TakoW criiaB?
KakoBbI pa3HOBUIHOCTH TaKOM CTPYKTYPHI U pa3inyus B UX
cBoiicTBax?

20. IIpu MHMKPOCKONMHMYECKOM HCCIEJOBAHUHU B CIIJIaBE
HaOJI0Ial0TCA TEepPIAUT M CeTKa IIEMEHTHUTa 10 TIpaHuLlaM
3epeH. Kak Ha3biBaeTcs Takoit criaB? KakoBbl ero cBOMCTBa
1 00yacTu MpUMEHEHUS?

21. Ilpm MHKPOCKONMYECKOM WCCIICJOBAHHH B CILJIaBE
HaOmonaercs jnenedyput. Kak HaspiBaeTcs Takol cruiaB?
KaxkoBsI ero cBoiicTBa U 00J1aCTH TPUMEHEHUS?

22. Ilpu MHKPOCKONHMYECKOM HCCIIEJOBAHUHU B CIIJIaBE
Ha0mroa0Tes 3epHa depputa W BKIoueHus rpadura. Kak
Ha3bpIBaeTCsl Takue crulaBel? KakoBbl  pasHOBUAHOCTH
CIUTABOB C TAKUMU CTPYKTYPHBIMH COCTABIISIOIIMMH, KAKOBBI
pa3nuuus B UX CBOMCTBAX?

23. Tlpm MHKpPOCKONIMYECKOM WCCIIEJIOBAaHHH B CIUIABE
HaOmonaroTcs 3epHa ¢eppuTa, MEPAUT U BKIIOYEHUS
rpaduta. Kak HaszpiBaeTcsi Takue crutaBel?  KakoBwI
Pa3HOBUJHOCTU  CIUIABOB €  TAKUMU  CTPYKTYPHBIMU
COCTaBJIAIOIIMMHU, KAKOBBI pa3JIu4us B UX CBOMCTBAX?

24. Tlpu MHKPOCKONHMYECKOM WCCIIEJOBAHUHU B CIIJIaBE
HaOMIOJAIOTCS  MEepAuT W BKiIodeHus Tpadura. Kak
Ha3bIBaeTCcsl Takue crulaBbl? KakoBbl  pa3sHOBUAHOCTU
CIUTABOB C TAKUMHU CTPYKTYPHBIMH COCTABIISIOIIMMH, KAKOBBI




pasnuuus B UX CBOWCTBAX?

25. Kak upeHTuunupoBaTth B CTAIM BUIMAHIITETTOBYIO
ctpykrypy? Ilpu Kakux ycloBUSX OHA MOKET 00pa30BaThCs
Y KaK 9TO MOBJIMIET Ha CBOMCTBA cTanu?

26. Ilpm Kakux yCIOBHSAX B CTaJd MOXET 00pa3oBaThCs
nepecwimeHubii pepput? Kak oH moBnHsSET Ha CBOMCTBA
cramu. Kak nmpenorBparuts ero ooOpasoBanue?

IIpumepHble NpakTHYECKHUE 321aHNUS VI IK3aMeHa 10
peleHuIo 3a1a4 u3 npogeccuoHaabHOM o0acTu (5
ceMecTp)

1. OOBSICHUTH, KaK BBIOPATh COACpXKAHHE YIJIepojia B
CTaJId JIJIs1 U3TOTOBJICHUS JETald MAIlUH, KOHCTPYKIIUU WU
COOPYKEHHSL.

2. OOBsICHUTh, KaK BBIOpaTh COACp)KAHUE YIiepoja B
CTaJli  JJIs W3TOTOBJIEHUS  PEXYyIIero (IITaMIOBOIO)
WHCTPYMEHTA.

3. Kak 1o cTpyKTypHOMY IpPU3HAKY MOXKHO OIPEACIUThH
cTanb (Oenblil YyryH, cephlii YyryH, OJOBUHYATHIN YyTYH,
KEJIe30 TEXHUUECKOU YUCTOTHI)?

4. OOBACHUTD, MOXKHO JIM UCHOJIb30BATh O€JbII YYI'yH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepuaia.

5. OOBSCHUTH HpEeUMyIIeCTBA CEPOro YyryHa Io
CPaBHEHHIO CO CTAJIBIO.

6. OOBACHUTH, MOXKHO JIM UCIOJIb30BaTh O€JbIi Yyr'yH B
Ka4yecTBE KOHCTPYKIIMOHHOTO MaTepuaa?

7. OObsicuuth, Kakas ¢opma rpaduTa B MEHBIICH

CTETeHN OcialisieT MeTaJUTMYECKyl0 OCHOBY uyryHa? Kaxk
MOJIyYUThb TaKyto (opMy rpauta B OTIUBKE?

8. Kak nosyuuts OTIMBKY CO CTPYKTypOH KOBKOIO
gyryHa? KakoBsl pa3HOBUIAHOCTH CTPYKTYPBI TAKOTO YyryHa
U ero cBoiictea?

9. [Touemy HEe NPOMCXOOUT YNPOUYHEHMUS CTAlIU IIpH
ropsiuelt actudeckout nedopmaruu mpu 1050 °C?

10. TMouwemy medopmarus ceuHma (Tmn. = 327 °C) npu
KOMHATHOM Temreparype siBisercs ropsiueit redopmarueii?
11. TIlpmu PEKPUCTAIUIN3aLIOHHOM OT)KHIE
XOJOAHOKAaTaHOM JeHThl u3 cTanu O8KN OXJaXJeHUEe B
uHTepBasie temneparyp 680 — 370 °C Bemyr c Mmaioi
ckopocTblo. [Touemy 310 HeoOxoauMO?

12.  Ha3HauuTh peXUM PEKPUCTAIUIMZALUOHHOTO OTKUTA
JUTISL HUKOYTJIEPOAUCTON XOJIOJHOKATaHOM JINCTOBOM CTAJIH.
13. Kak ompenensioT CKIOHHOCTb CTalIM K POCTY 3epHa
pu Harpese?

14. Ha3HauuTh peXUM MOJIHOTO OTXKHIa JJIS CTaTd MapKH
45,

15. Ha3HauuTh peXUM HOpPMAaJHU3alMM Ui CTaJH MapKH
45,

16. BriOpare TepmuuecKyo 06pabOTKy A UCIIPABICHHUS
BHUJIMAHIITETTOBOM CTPYKTYpPBI B CTaJIbHON OTJIMBKE.

17. BeiOpath TepMHUUecKyt0 00pabOTKy JAJIsl UCIIPABICHHUS
KPYIHO3E€PHUCTOM CTPYKTYpPBI TOPSYEKATAHON CTaJIH.

18. BmiOparh 3akajgouyHylo cpeny, 00ecrneYrBarONIyIO
HauOOJIBIIYI0 TPOKATUBAEMOCTh YIIIEPOIUCTON CTaIH.

19. BeiOparh  3akaJoOuyHyl0 cpeny U8 3aKaJKH




JIETUPOBAHHOM YIJIEPOAUCTON CTAJIN.

20. BeiOpaTte pexuM OTIyCKa 3aKaJICHHOW CTallH,
o0ecTeYnBarOIIUi COXpaHEHNE BBICOKOH TBEPIOCTH.

21. BeiOpaTh pexuM OTIyCKa 3aKaJICHHOW CTallH,
o0ecTeynBarOIInil BBICOKHE YIIPYTHe CBOMCTBA

22. BeiOpaTh pexuM OTIIyCKa 3aKaJICHHOW  CTallH,
o0eCreynBaOIUi ~ COYeTaHHE  BBICOKOW  MPOYHOCTH,
TBEPAOCTH, IJIACTUYHOCTU U YAAPHOU BSI3KOCTH.

23. Cranb 45 Obl1a IOJBEPTHYTA HATPEBY MO/ 3aKAIKY J10
temriepatypbl 740 u 840 °C. Kakoii pexxum HarpeBa BbIOpaH
MIPaBWJIBHO U NOYEeMY?

24. Cranp Y10 Oblna MOABEPTHYTA HATPEBY MO 3aKAIKY
no temnepatypbl 740 m 900 °C. Kakoi pexum HarpeBa

BbIOpAaH NPAaBWIBHO U TOYEMY?

6) HOpﬂ)IOK MpoOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluM, IIOKa3aTe¢/JIn U KPUTEPUH
OLlCHUBAHUA:

IIpome:kyTouyHas aTTecTalus 1O AUCHUILIMHE «MaTepualoBeJeHHe» BKIIIOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOEHUS 00yUYaIOUIMMUCS 3HAHU, U
NPaKTUYECKHE 3aaHusl, BBISBISIIOIINE CTENICHh C(HOPMUPOBAHHOCTH YMEHUH U BIaJICHUM, 1
IIPOBOAMTCA B BUJIE 3a4€Ta U DK3AMEHA.

3a4eT NpOCTaBIISIETCS [TOCIIE OLEHKH 3HAHUH 00Yy4JaroIuXcs 110 pe3ysIbTaTaM 3al[UThl
BBITNIOJIHEHHBIX JJAOOPATOPHBIX PabOT U KOHTPOJIBHBIX padOT, BKIKOYAIOIINUX TEOPETUYECKUE
BOIIPOCHI U IIPAKTUUYECKUE 3aJaHUSl.

IMoka3aTesu U KpUTEPUH OLIEHUBAHUSA 3a4eTa:
st momydeHust OeHKU

— «3a4YTeH0» — OOydyaroluiics [OJDKEH II0Ka3aTh 3HAHUS HE TOJBKO HA YPOBHE
BOCIIPOU3BEJCHUS U OOBSICHEHUS MH(OpMAIMM, HO W HMHTEUIEKTyalbHble HABBIKM PEIICHUS
npobiieM W 3a7ad, HaXOXKJICHHUS YHUKAJIbHBIX OTBETOB K MpoOiemMaM, OLEHKH U BBIHECEHUS
KPUTHYECKUX CYXKICHUN;

— «He 324TeHO0» — 00yUaloUIMiics He MOKET I0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U

00BICHECHUS I/IH(l)OpMaIII/II/I, HC MOXCT MMOKAa3aTh MHTCIJICKTYAJIbHBIC HABBIKHW PCIICHUS IIPOCTHIX
3aaad.

DK3aMeH Mo JaHHOM JUCIUILINHE IMPpOBOAUTCH B yCTHOﬁ (I)opMe 10 3K3aMCHAIITUOHHBIM 6I/IHeTaM,
Ka)K}IBIfI M3 KOTOPBIX BKIIHOYACT 2 TEOPECTUUCCKHUX BOIIPOCAa U OAHO IIPAKTHYCCKOC 3a1aHUC.

IToka3zarenu u KPUTEPHH ONCHUBAHUSA IK3aMeEHa:

— Ha OIICHKY «OTJIHYHO» — 06yqalouml71c51 ACMOHCTPUPYCT BBICOKHI YPOBCHb
C(I)OpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁ, BCCCTOPOHHEC, CUCTECMATUYCCKOC U Fle60KOC 3HaHHUC
yqe6Horo Marcpualia, CB060,I[H0 BBIITOJIHACT MIPAKTUYCCKUC 3aJaHN, CBO60I[HO Oonepupyer
3HAHUSAMU, YMCHUSAMU, [IPUMCHACT UX B CUTYyallUAgX MOBBIIIEHHOH CIIOKHOCTH.

— Ha OLIEHKY «XOPOLI0» — 00yYaroIUICs JEeMOHCTPUPYET CPEeAHUN YPOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHbIE 3HAHUs, YMEHHUSI OCBOCHBI, HO JIOIYCKAIOTCsl HE3HAUUTEIbHbIE OITUOKH,




HETOYHOCTH, 3aTPYAHECHUS [TPU aHAJTUTHUECKUX OIEpalUsX, IepeHOCce 3HAHUN U YMEHUH Ha
HOBBIE, HECTaHJAPTHBIE CUTYAILIUH.

— Ha OLICHKY «Y/JA0BJIETBOPUTEJIBHO» — 00YJaIOLINIICA JEMOHCTPUPYET IOPOTOBBIA YPOBEHB
c(hOpMHUPOBAHHOCTH KOMIIETEHIUI: B X0/1€ KOHTPOJIbHBIX MEPOIIPUSATHI TOMYCKAIOTCS OIIUOKH,
MPOSIBIISICTCS OTCYTCTBUE OTNEIbHBIX 3HAHHUM, YMEHUI, HABBIKOB, 00Y4aIOIIUNCS NCTIBITHIBACT
3HAYUTEIIbHbIE 3aTPYIHEHUS IPU OTIEPUPOBAHNH 3HAHUSMU U YMEHUSMU MPU UX MIEpeHOCce Ha
HOBBIE CUTYaIUH.

— Ha OLICHKY «HeY/I0BJIeTBOPHUTEIbHO» — 00yJaroIuiics AeMOHCTpUpYeT 3HaHus He Oosee 20%
TEOPETUUECKOr0 MaTepuasa, JOIMyCKaeT CylIeCTBEHHbIE OIIUOKHU, HE MOXKET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1ad.



