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JIner aktyanusanum padodeii mporpaMmmsbl

Pabouas mporpamMma nepecMoTpeHa, 00CyKaeHa U 0o0peHa i peaym3aiuu B 2026 - 2027
y4eOHOM TOly Ha 3acefaHny Kadeapsl MeTayprud U CTaHIap TU3AINH

[Ipotokom ot 20 1. Ne

3aB. kadenpoiut M.IO. Ycanos

Pabouas mporpamMma nepecMoTpeHa, 00CyKeHa U o100peHa i peaym3anuu B 2027 - 2028
y4eOHOM oy Ha 3acelaHuu Kadeapbl MeTaulypruu U CTaHAapTU3AIMA

[IpotokomoT 20 . N
3aB. kaenpoit M.IO. YcanoB

Pabouas nporpamma nepecmMoTpeHa, o0cyxkaeHa u ojgoopeHa s peanusanuu B 2028 - 2029
y4eOHOM TOly Ha 3aceaHuu Kadenapbl MeTautypruu U CTaHIap THU3AUH

IIpoTtokosmor 20 . Ne
3aB. kaenpoit M.IO. Ycanos

PaGouas mporpamma nepecMoTpeHa, 00CykaeHa U ogoopeHa i peanmsanuu B 2029 - 2030
y4eOHOM Tolly Ha 3acefaHnu Kadeapsl MeTaTypriuu U CTaHIapTH3AINH

IIpotokomor 20 . Ne
3aB. kadenpoit M.IO. YcanoB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu ocBoenust nucuumuinabl KMATEPUAJIOBEJIEHUE» sBnsroTcst: mpuoOpeTeHue
CTYyJICHTaMH TEOPETUYECKUX 3HAHUUA O 3aKOHOMEPHOCTAX, ONPENETSIOINUX CBOWMCTBA
MaTepHaJIoB, MPAKTHUYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoOB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKHU M IKCIUTyaTalluH, HEOOXOAMMBIX OaKaiaBpy
o npopuao «OOpaboTKa METAJJIOB U CIUIABOB JIaBJICHHEM (ITPOKATHOE MPOU3BOJICTBO)» IS
TJI0JIOTBOPHOM Hay4HO-UCCIIEI0BATEIbCKOM i MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
eITEILHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

JucuuiuinHa MatepuaioBeieHHe BXOTUT B 00s3aTENbHYI0 4YacTh Y4YeOHOTO IIIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBI ~ HEOOXOMWMBI  3HaHUS  (YMCHHs,  BIIAJICHUSA),
c(hOpMHUPOBAHHEIE B PE3YIbTATE U3YUCHUS TUCITUTUINH/ TPAKTUK:

dusnueckas XuMuUs

OCHOBBI METAIITYPTUYECKOTO TPOU3BOICTBA

BBenenue B HanpaBiieHUe

OO6m1ast 1 HeOpraHMU4eCcKas XUMHS

®dusnka

ComnpoTuBJICHNE MaTEPUAIIOB

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUHW TAHHOW AWCIUTLIMHBI OyIyT
HEOOXOUMBI JUTsl U3yUCHUS TACIUILTIH/TIPAKTHK:

MeTo bl ucciieIOBaHMsI MATEPHAJIOB M IIPOIIECCOB

TexHom0rHM MPOU3BOACTBA COPTOBOTO MIPOKATA

Tepmuueckas 06paboTka B 00pabOTKE METa/IOB JaBICHUEM

TexHo0rHK MPOU3BOACTBA JTUCTOBOIO MMPOKATA

[Tpou3BoicTBEHHAS - TEXHOJIOTHYECKasl (TIPOSKTHO-TEXHOJIOTHYECKast ) IPAKTUKA

TexHoOTHsS HaHECCHUsT aHTUKOPPO3WHHBIX MOKPBITHI B Iexax 00pabOTKH METaJlIoB
JTaBJICHUEM

[ToaroToBKa K mporierype 3aluThl ¥ 3aI1UTa BEITYCKHON KBATH(PUKAITMOHHOH paboThI

HoBsle TexHOMOTHYECKUE pPelIeHus B TpoIieccax 00paboTKH METANIJIOB AaBJICHUEM

3 KomnereHunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AUCHUILUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yabTaThl 00yUeHu st

B pesynpraTe ocBoeHus aucuUIuHb (Moayns) «MartepuanoBeneHne» oOyqaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETECHIHSIMHU:

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 CrnocobeH pemaTh 3agaydl NPOPEecCHOHATBHON AEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMaTHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE M OOLIEMH)KEHEPHBIE 3HAHUS

OIIK-1.1 Hcnons3yeT €CTECTBEHHOHAY4YHBbIE 3aKOHBI W IPUHLUIIBI [IPU PELICHUU
MTPAKTHUYECKUX 337124

OIlK-1.2 Pemaer crangaptHeie mnpodeccuoHanbHBIE 3aladd ¢ PUMEHEHHEM
00IIeMH)XEHEPHBIX 3HAHUHI

OIIK-1.3 IIpuMeHsseT MeTOABl MOJEIUPOBAHMS M MAaTEMaTUYECKOro aHaau3a i
penIeHus 3a1a4 TEOPETUYECKOT0 M MPUKJIIATHOTO XapaKTepa




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padorta — 132 akaj. 4acosB:
— aynutopHas — 126 akaj. 4acos;

— BHEAyJIUTOpPHAs — 6 aKaJ1. 4acos;

— caMocTosTenbHas pabora — 156,3 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynutopHast 3 =
o | xonraktHas pabora E 3 dopma TEKyIEro
=
5 B aKaJl. yacax g Bu KOHTPOJISt
Pasnen/ Tema 3 (B axaj. uacax) S A . P Kon
S 3 © | camocTosATeNBHON | ycIIeBaeMOCTH U
JIACIMTUTHHBI 5 £ o . | xommereHK
@) g £ padoThI MIPOMEKYTOUHOH
nab. | mpakr. | = &
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | U &
1. Beenenue
1.1 Pomnp wMartepuana B
3KCIUTyaTaluu H3JIEHAN. .
[IpopaboTka Texymmit
OCHOBHEBIE ITOHSTHSA. Teop E"II‘)I/I‘IECKOFO KOHTngHL_ OIIK-1.1,
Hctopus pa3BUTHS 2 5,2 P P o OIIK-1.2,
(JIEKIIMOHHOTO) VcTHbIH
MaTepHUaIOBEICHHS Kak OIlK-1.3
MaTepHana JKCHPECC-0TPOC
Hayku.Knaccudukarus
MaTepHaJoB.
IMpopaboTka
. naccupHuKanus JICKITMOHHOTO CKYIIHA
1.2 K T
MaTepHajoB. OcHoBHbIE| 3 MaTepHana; KOHTPOJIb:
CBOMCTBA MaTepHaoB. IIOATOTOBKA K amura OIIK-1.1,
CBsi3b MEXy CTPYKTYpOU U 2 1 6 n1abopaTopHBIM 11ab0paTOpHBIX OI1K-1.2,
CBOICTBAaMH  MaTepHAJIOB. 3aHATHSM; pabor. OIlK-1.3
€TO/IbI UCCIIeIOBAHUS MOJITOTOBKA K OHTPOJIbHASI
M K
CTPYKTYPBHI. KOHTPOJIBHOM pabora
pabore
1.3 TpeboBanus K [TpopaboTka .
p Pop Bbecena. Ycrubiit
KOHCTPYKIIHOHHBIM 2 2,9 JICKIITOHHOTO OIDOC
MaTepHragam Mmarepuana P
Wroro no pazneny 6 1 141
2. ATOMHO-KpPHUCTAJUINYECKOE
CTPOCHHE MaTEPHAJIOB
IMpopaboTka
2.1 Buabl  KpUCTAJIIOB. JIEKIIUOHHOTO .
K ncmnnnqecrcaﬂp erieTKa MaITIe Hana; Texyumuii kourpon, | OTK-1.1,
HIO)HHMO U p : 2 6 noaroIT) OBKa’K KontpomnbHast OIIK-1.2,
P ' . pabora OIIK-1.3
AHI/I3OTpOHI/Iﬂ. KOHTPOJIbHON
3 pabore
IMpopaboTka
2.2 eheKThI JIEKIINOHHOTO N
K I/ICTaJ'[JII/I‘ICCKOFOI[ ¥ MaITIe nana; Texymwii konrpoms - OTTK-1.1,
P 2 3 6 P ’ KonTponbhas OIIK-1.2,
CTPOCHHUSI. MexaHH3MBbI MOATOTOBKA K
N pabora OIlK-1.3
muhhy3un KOHTPOJIbHOU
pabore
Wroro no pazneny 4 3 12

3. Kpucrannmm3zanus paciiaBos




[TpopaboTka

JICKIIUOHHOTO .
3.1 TepMmoauHaAMUYECKHE vaTepuana; Tekyluii KOHTPOJIb
CJIOBUSL  KpUCTaJUTM3allUu. ’ Konrponbnas
Y P 1 MOATOTOBKA K P OIIK-1.1,
Mexanusm paboTa
R 8 1ab0PaTOPHBIM Sammura OIIK-1.2,
p 1. 3aHSATHUSM; - OIlK-1.3
IMapameTpbl 1ab0PaTOPHBIX
MOJITOTOBKA K
KpHUCTAITH3AIIHH. o pabor
KOHTPOJIbHOU
3 pabore
ITpopaboTka
3.2 Camompou3BoyibHast U JIEKIIMOHHOTO .
Tekyluii KOHTPOJIb
HECaMOIIPOU3BOJIbHAS MaTepHana;
KonTponbnas
KpUCTAJUIM3aLHS. MOATOTOBKA K OIIK-1.1,
paboTa
MomudunupoBanue. 8 n1ab0paTOpHBIM OIlK-1.2,
3ammra
HennputHas 3aHATHIM; OIIK-1.3
J1a00PaTOPHBIX
kpuctamnzanus. CtpoeHue MOJITOTOBKA K aGor
CITUTKA KOHTPOJIbHOU p
pabore
HWroro no pazneny 16
4., Jledopmamms u  Harpes
Je()OPMUPOBAHHBIX MATCPHAJIOB
ITpopaboTka
4.1 Yupyras u JICKITMOHHOTO .
pyr H Texymuii KOHTPOJIb
riactTuyeckas aedopmarms. MaTepHaa;
KonTponbaas
Mexanm3m  nedopmaiuu. IMOJAOTOBKA K OIIK-1.1,
pabota
N3menenue CTpyKTypel U 8 11a00paTopHBIM OIIK-1.2,
. 3ammra
CBOWCTB 3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K AGoT
MeTasuia mpH aeGpOopMaIiim. KOHTPOJIBHOM p
3 pabore
ITpopaboTka
JICKITMOHHOTO .
. Texymuii KOHTPOJIb
4.2 VI3MeHeHHE CTPYKTYPBI Matephana, Konrtponbhas
I/Il CBOICTB TIIpH Harpese TIOZIrOTOBKA K abora OIK-1.1,
nedopmu OBaHgoro P 8 nabopatopHsiM é)amHTa OIIK-1.2,
PMUP 3AHATHAM; OIIK-1.3
MeTaua. 71a00PaTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHOM
pabore
HWroro no pazaeny 16
5.  MexaHuueckne  CBOICTBa
MaTepHaJIOB
[IpopaboTka
JICKIIMOHHOTO .
5.1 OcHOBHbBIC TOHATHS H MaLTle uaa; Texymwii konrpoms - OTK-1.1,
0i1 eIeTICHISI 6 o, FOIT)OBKa’K Konrpombnaz OIK-1.2,
P ' A . paboTa OITK-1.3
KOHTPOJIBHOM
pabore
IMpopaboTka
3 JICKITMOHHOTO .
. Texyuuii KOHTPOJIb
MaTepHana;
5.2 Bwungpl, MeTOmsl M Samura
060pyI0BaHNE ans [IOATOTOBKA I 71a60pPaTOPHEIX OIK-1.1,
6 n1a00paTopHBIM OIlK-1.2,
UCTIBITAHUS MEXaHHUYECKHUX pabor
. 3aHATHUAM, OIIK-1.3
CBOMCTB. KonrtponbHas
MOJITOTOBKA K
N pabota
KOHTPOJIBHOM
pabore
Wroro no pazaeny 12

6. @a3oBBle U CTPYKTYpHBIC
HpEeBpaLCHUS B
JIByXKOMITOHEHTHBIX
METAJNINYECKUX CUCTEMAaX




ITpopaboTka

JIEKLIIHOHHOTO .
6.1 OCHOBHBIE TMOHATHS Ma];e Hana; Texyumwii konrpoms - OTTK-1.1,
) 2 4 8 P ’ Konrponbnas OIIK-1.2,
TEOPUH CIUIABOB. MOATOTOBKA K aGota OIK-1.3
KOHTPOJIBbHON P '
pabote
ITpopaboTka
3 JIEKIIHOHHOTO
Ma];e e Texymuii KOHTPOIH
6.2 JlmarpaMMbl TBOWHBIX p ’ KonrtponbHas
CHUCTEM dopmupoBaHue TOAIrOTOBKA K pabota OIIK-1.1,
or T' - BOHHBIX 4 4 8 11a00paTOpHBIM amura OIlK-1.2,
cmpgioip g SQHATHIAM, 11260 I;To HBIX OIIK-1.3
’ MIOJITOTOBKA K pa60$
KOHTPOJIBbHON p
pabote
Hroro no paszueny 6 8 16
7. XKene3oyriepoaucTrie CIUIaBbI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTHka ! Texymuit kouTpons| OITK-1.1,
Marepuana;
JuarpamMmmbl ¢dazoBoro 2 4 10 KonTponbhas OIlK-1.2,
MOJITOTOBKA K
COCTOSIHUS JKEJIE30-YTIIepPOI KOHTPOBHOH pabota OIlK-1.3
pabote
ITpopaboTka
3 JIEKIIMOHHOTO
Ma:e aa: Texymuii KOHTPOIH
7.2 dopmMupoBaHue P ’ Konrponbnas
CTPYKTYPBI craneit u TIOATOTOBKA K pabota OIIK-1.1,
YYyI'YHOB B PaBHOBECHOM 4 6 10 1abopaTopHsiM 3amura OIIK-1.2,
C(}),C¥05IHI/II/I b SAHATHAM, 1abo I':To HBIX OIIK-1.3
’ MIOATOTOBKA K pa6o$
KOHTPOJIbHOU p
pabore
Wroro no pazneny 6 10 20
8. 3auer
[IpopaboTka [IpomexyTouHbIi
JIEKLIHOHHOTO KOHTpOJb (3auer)
Marepuana. CobecemoBanue B
8.1 Koucymprammu 1O I/I3y5 cHIE yerHoii dopme ¢ OIIK-1.1,
BONpOCaM TOATOTOBKH K| 3 OTIOTHATELHOTO yaeTOM OIIK-1.2,
3ayeT OIIK-1.3
y Mmarepuaia. pe3yJIbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4€ETy MEPONPUATUI
Hroro no pazneny
Hroro 3a cemectp 36 36 106,1 3a4ET
9. Kiaccudukanus, MapkupoBKa
u NpUMEHEHHUE
JKEJIC30YTIICPOUCTHIX CIIJIABOB
[IpopaboTka
JICKIITMOHHOTO .
9.1 Cas3b MEXTy ! . Texymuii KOHTPOJIb
CTPYKTYpOW W CBOWCTBaAMH Marepuaia, KonTponbHas
CeszI; AVIVHOB MOATOTOBKA K aGoTa OIlK-1.1,
Kjfaccn (ukars YIYHOB-[ 4 2 6 na0opaTopHBIM é)a ra OIIK-1.2,
1, 3aHATHSIM; » OIIK-1.3
MapKHUPOBKa M MPHUMEHEHHE HOAFOTOBKA K n1abopaTopHBIX
CEepBIX YyT'YHOB. KOHTPOHHOH pabor
pabore




[TpopaboTka

JICKIIUOHHOTO .
Tekyluii KOHTPOJIb
9.2 BuusHHe yriepoaa u MaTepHana;
o " Konrponbnas
mpuMeceil Ha  CBOMCTBa MOATOTOBKA K aGora OIIK-1.1,
craneir.  Knaccuduxkanms, 6,2 11a00paTOpHBIM SE)a ra OIlK-1.2,
MapKHPOBKa U TIPHMEHEHHE 3aHITHSIM; LLI OIIK-1.3
N J1a00PaTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
HUroro no pasaeny 12,2
10. dopmupoBaHue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO .
) TekyIluii KOHTPOJIb
Marepraia, KonTponbnas
10.1 ®dazoBbie IMOJITOTOBKA K OIIK-1.1,
paboTa
IPEBPALIEHUs] B CTaJd IpU 2 1a60PaTOPHBIM OIIK-1.2,
3ammra
Harpese. 3aHATHSIM; OIlK-1.3
1a60paTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIUOHHOTO .
. Texymuii KOHTPOJIb
Marepraia, KonTponbaas
10.2 ®dazoBbIe IMOJAOTOBKA K OIIK-1.1,
pabota
MIpPEBpALICHUs] B CTaIU INPH 4 11a00paTopHBIM OIIK-1.2,
3ammra
OXJIAKICHUU. 3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHON
pabore
HWroro no pazneny 6
11. OCHOBBI  TEpMHYECKO#
00paboTKn
ITpopaboTka
111 TlonsiTus o JIEKIIHOHHOTO .
N . Texyumii koutpons| OIIK-1.1,
TepMudyecko  o0padoTke. Marepuana;
Knaccudpukarust BUJIOB 2 IIOATOTOBKA K Kontponbras OIK-12,
. . pabota OIlK-1.3
TepMHUYECKONH 00pabOTKH. KOHTPOJILHOH
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texymuii KOHTPOJIb
Mmarepuana;
KonTponpras
11.2 Knaccudukanus, 1eib [OATOTOBKA I pabota OIK-1.1,
' ’ 4 11a60PaTOPHBIM OIIK-1.2,
Y IPUMEHEHUE OTXKHTA. 3ammra
3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHON
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texyuuii KOHTPOJIb
Marepuana;
KonTponbhas
MOATOTOBKA K OIIK-1.1,
11.3 3akanka cranu. Buabl pabota
2 n1a00paTopHBIM OIlK-1.2,
3aKaJKH. 3amura
3aHATHUAM, OIIK-1.3
71a00paTOPHBIX
IOATrOTOBKA K
N pabor
KOHTPOJIbHOU

pabore




[TpopaboTka

JIEKIIMOHHOTO .
11.4 TIlpeBpameHus mOpu MATeDHANA: Texymuii KOHTPOJIb
HarpeBe 3aKaJeHHOW CTalu. P ’ KonTponbnas
MOATOTOBKA K OIIK-1.1,
Otmyck CTalu. paboTa
Knaccudpukanus, uemp u 2 1abopaTopHsiM 3amura OIIK-1.2,
’ 3aHATHUAM; OIIK-1.3
MIPUMEHEHUE BUJIOB 11a00paTOPHBIX
MOATOTOBKA K
OTITyCKa. o pabor
KOHTPOJIbHOM
pabore
HUroro no pasaeny 10
12. Knaccuduxanus,
MapKUpPOBKA, CBOIICTBa u
MIPUMEHEHUE JIETHPOBAHHBIX
cTanen
ITpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOIH
Marepuana;
KonrtponbHas
12.1 KoHCTpyKIIMOHHBIC TOAIrOTOBKA K pabota OIIK-1.1,
CTal,J'II/I K 4 11a00paTOPHBIM amma OIlK-1.2,
’ 3AHITHSM; OIIK-1.3
11a00paTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIBHOM
4 pabote
ITpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOIb
Marepuana;
12.2  HHCTpyMEHTaJbHbIE Konrponbnas
MOATOTOBKA K OIIK-1.1,
cramu. Cranu W CIUIaBBI ¢ pabora
0COObIMUA  (PU3UYECKUMH U 4 1abopaTopHsiM 3amura OIIK-1.2,
N 3aHSATHSIM, OIIK-1.3
XHUMHYECKUMH CBOHCTBaMHU. 71ab0PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIBHOM
pabore
HWroro no pazneny 8
13. MapkupoBka, CBOHCTBa U
NpUMEHEHHE CIUIABOB IBETHBIX
METAJIOB
IMpopaboTka
JIeKIUMOHHOTO | Tekymumii KOHTPOIb
OIIK-1.1,
13.1 MenHsle  CIUIABBHIL. 4 MaTepHana; amura OIK-1.2
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K 1ab0paTOPHBIX OIK 1' 3’
n1abopaTopHBIM pabor '
4 3aHATHSIM
[IpopaboTka
o JnexkuuoHHoro | Texkyuuii KOHTPOJIb
13.2 AmoMuHUH U €ro MaLTle ana: yuéa].uI/ITa p OIIK-1.1,
cuiaBel. CIrulaBbl  THUTaHa. 2 noarogomca’x HAGOPATODHEIX OIIK-1.2,
IIpouue cnnassbl. paTop OIIK-1.3
11a00paTOPHBIM pabor
3aHATUAM
Hroro mo pazneny 6
14, Hewmerannuyeckue
MaTepuabl
[IpopaboTka
14.1 OcHOBHEBIE BUJIBI nekuoHHoro | Texymuii KOHTPOJIb OMK-1.1
HEMETaTTHIeCKUX Marepuana; 3aIuTa )
. 4 OIIK-1.2,
MaTepHainoB. Mx cBolcTBa 1 MOJITOTOBKA K n1abopaTopHBIX OIK-1.3
MIPUMEHEHUE. na0opaTopHBIM pabor '
4 3aHATUSIM
[TpopaboTka
14.2 [TopouikoBeie u pop N
JICKIIMOHHOT'O becena. YcTHbIi
KOMITO3MIIMOHHBIE 4
Mmarepuaina. Pabora ompoc.
Marepuabl .
C IUTEPATypOH.
Hroro mo pazneny 8

15. TIpomexyTO4YHBIH KOHTPOJb
(Ok3ameH)




[TpopaboTka

JICKIIUOHHOTO
Marepuana. N
15.1 KoHcynpTamuu 10 p ITpomexyTOYHBIH OIIK-1.1,
Nzyuenue
BOMpOCaM  TOATOTOBKH K KOHTPOJIb OIlK-1.2,
JIOTIOJTHUTEIILHOTO
9K3aMEeHy. (Ox3amen) OIIK-1.3
Marepuana.
INonroroBka
9K3aMEHY
Uroro mo pazneny
Uroro 3a cemectp 36 18 50,2 SK3aMeH
Hroro no aucuuIuinHe 72 54 156,3 3a4eT, DK3aMEH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUIIINHBL «MaTepranoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTABICHHBIX C HCIIOJIB30BAaHUEM pPE3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a Takke B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4ucCIie C y4€TOM PEerHOHABHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTel paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeieHUE» PUMEHSIOTCS
TpaJMLMOHHAS,, MHTEPAKTUBHAsA U HH(POPMALMOHHO-KOMMYHHKAIIMOHHAs 00pa3oBaTelbHbIE
TeXHOJIOTUH. [IpyM MCHONB30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJOTHH y4deOHBbIC
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTUSl ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUM, KOTJa JIEKLIUU IPOBOAATCS B hopMe JISKIHI-BU3yaTH3aluii, Ipu
peanu3ali  KOTOPBIX  HM3J0XKEHHE COACP)KAaHUS  CONPOBOXAACTCS  IMpE3CHTAled ¢
JNEMOHCTpalue yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAHO- ¥ BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1alopaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHIAYyalIbHbIE 3aJaHHUs 10 TpOWIeHHOW Teme. Ilpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHUBHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTUH, YTO IMPEIOoJaraeT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOIO pe3yibTara.
3aHATUS OPraHU3YyIOTCS B BUZIE Ja0OPATOPHOTO SKCIEPHUMEHTA C IMOCIEAYIOIIUM TPYIIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
ENbI0 POPMHUPOBAHUS U PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMAaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJUTOPHOU paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
o0yyJaroumxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNHTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpadOTKy TeM B Ipoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHre CAMOCTOSITeJIbHOI PadoThl 00y4aroImmMXxcst
[Ipencrasneno B mpunoxxeHuu 1.

7 O1neHoYHbIE cpeacrea AJsl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. Apackun, A. M. MarepuanoBeieHne W TEXHOJOTHS  METALTUYECKUX,
HEMETAJUTMYECKUX W KOMIIO3UIIMOHHBIX MartepuanoB: y4yeOHuk / A.M. Anackun, A.H.
KpacHoBckuii. — MockBa: ®OPYM: NH®PA-M, 2019. — 400 c. — (Bsicumiee oOpazoBaHue:
bakanmaspmar). - ISBN  978-5-00091-431-1. - Tekctr: oamekrponnbidi. - URL:
https://znanium.com/catalog/product/982105 (mara obparmenus: 13.04.2024)

2. JlaBeimoBa, M. C. MarepuanoBenenue: y4ue0. mocooue / M. C. JlaewigoBa, E. JI.
MakcwuHa. - 2-e u31. - Mocksa: U1 PUOP, HUL] MHDPA-M, 2016. - 228 c. - (BO: bakanaBpuar).
- ISBN 978-5-369-01222-2. - TexcrT: AIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/536942 (nara obpamienus: 12.04.2024).



https://znanium.com/catalog/product/982105
https://znanium.com/catalog/product/536942

0) lomotHuTeIBLHASI TUTEPaTypa:

1. MarepuanoBeeHe W TEXHOJOTHsI MarepuaioB: y4yeO. mocobue / moxa pen. A.U.
bareimeBa u A.A. CmonbkuHa. — MockBa: MH®PA-M, 2018.— 288 c. — (Bsicuiee
obpaszoBanue: bakamaBpuar). - ISBN 978-5-16-004821-5. - Tekcr: snexrponnsii. - URL:
https://znanium.com/catalog/product/946206 (mata obparmienus: 12.04.2024).

2. Yepenaxun, A. A. MatepuanoBenenue: yueOHuk / A. A. Uepenaxus, A. A. CMOJIbKHH.
- Mocksa: KYPC, HUL] UIHOPA-M, 2018. - 288 c. - (bakamaBpuar). - 978-5-906818-56-0. - ISBN
978-5-906818-56-0. - Tekct: anexkrponnsi. - URL: https://znanium.ru/catalog/product/94430 9
(mata obpamenwus: 13.04.2024).

3. Ememommu, A.H. MarepuanoBenenue W TepMuueckas oOpadoTtka [Tekcr]:
CIIOBAapb-CIIPABOYHUK TEPMHHOB Ha PYCCKOM, AHIVIMHCKOM W HeMmenkoMm si3bikax / A H.
Ememtomun, E.B. Iletpouenko, O.C. MonoukoBa. — Marautoropck: ®I'60Y BO MI'TY um. I'.1.
Hocosa, 2024. — 152 ¢. — 11 5k3. Ha 25 yen

B) MeToaunyeckue ykasaHus:

1. Mensenea, C. B. Marepuanosenenue: yueOHoe nocoobue / C. B. MenBeneBa. —
Mocksa : MUCHUC, 2016. — 103 ¢. — Tekcr: 35eKTpoHHbIi // JIaHb : 3JIeKTPOHHO-OMOIHOTETHAS
cucrema. — URL.: https://e.lanbook.com/book/117167 (mnata oopamenus: 13.04.2024).

2. MarepuasioBezicHre. MeTo/ibpl aHaIu3a CTPYKTYPHl U CBOWCTB METAJIOB U CILJIABOB:
yue6. mocobue / T.A. Openkuna, E.C. Jlomatuna, I'.A. Mepkynosa, T.H. [Ipo3nosa, A.C.
Hanonbko; mox pen. T.A. Openkunoii. - KpacHospcek: Cub. denep. yu-t, 2018. - 214 ¢. - ISBN
978-5-7638-3936-4. - Tekcr: 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1032141 (nata obpamienus: 13.04.2024)

3. MarepuanoBenenue. IIpaktukym. Ememommmna A.H., Monoukosa O.C., [lerpoueHko
E.B. Marnutoropck. U3n. Leutp ®I'bOY MI'TY um. I''1. Hocoga. 2019. 64 c.

4. Hemeramnnueckue marepuansl. [Ipaktukym. Ememommn A.H., Ilerpouenko E.B.,
Momnoukosa O.C., 3ssruna E.}FO. Maruurtoropck. U3a. Lenatp ®I'BOY MI'TY um. I'.1. Hocoga.
2021. 68 c.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecneuenne

Haumenosanwue 10 Ne norosopa Cpox 1eicTBus IUIICH3UN

7Zip ¢B000IHO pacupocTpansgeMmoe I10O 0eccpoyHO
ONEKTPOHHBIE
TUTAKaTRI 1O K-278-11 ot 15.07.2011 Geccpouro
JUCITUTUTAHE

"Marepuanoseacaue"
FAR Manager cB00OAHO pactpocTpansemoe [10 06eccpouHO
DIIEKTPOHHBIE
IUIAKATBI 110
ACLUTUTIHE K-278-11 ot 15.07.2011 Geccpouro
"TexHoJIOoTHs
KOHCTPYKITHOHHBIX
MaTepuanoB"
DIIEKTPOHHBIE
miakatel mo kypey  |K-227-12 o1 11.09.2012 6eccpodHO
"MaTtepuanoneneHue"
Bpaysep Yandex CcB000THO pactpoctpansemoe [10 0eCCpOYIHO



https://znanium.com/catalog/product/946206
https://znanium.ru/catalog/product/94430
https://e.lanbook.com/book/117167
https://znanium.com/catalog/product/1032141

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue kypca

CchUIKa

DnekTpoHHas 0a3a mepuoAMYeCKUX u3gaHuii East
View Information Services, OO0 «MBUC»

https://dlib.eastview.com/

HauuonaneHast uH(OpMaIMOHHO-aHAIUTUYECKAs]
cucreMa — PoccuiiCKMH HMHIEKC HAay4yHOrO
uutuposanus (PMHII)

URL: https://elibrary.ru/project risc.asp

ITouckoBas cuctema Axamemusi Google (Google
Scholar)

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

@denepanbHOe  rOCylapCTBEHHOE  OHOKETHOE
yUpexKIACHUE «DenepabHbINA UHCTUTYT
IPOMBIIIICHHON COOCTBEHHOCTI

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

DnekTpoHHbIe pecypcbl 6ubmuorexkn MI'TY um.
I'.11. HocoBa

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

MexnyHapoHas 0aza MTOJTHOTEKCTOBBIX
»KypHaioB Springer Journals

http://link.springer.com/

ApxMB HayudHbIX JKypHanoB «HaunoHanbHbIN
AIIEKTPOHHO-MH(POPMAITHOHHBIN KOHLIOPLILYM»

https://arch.neicon.ru/xmlui/

(HIT HOMKOH)

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepI/Ia.HBHO-TGXHI/I‘ICCKOG obecrieucHue JUCHHUIIIMHBI BKJIIFOYACT:



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web
http://link.springer.com/
https://arch.neicon.ru/xmlui/

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUHN JICKIIMOHHOTO TUIIA OCHAIIIEHA!

- TEXHHUYECKHMHU CPEACTBAMU OOYYEHUS, CIYKAIlUMH Ui IPEACTAaBICHUS y4eOHOI
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHble ayauTOpUM JUIS NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopust MpoOOIOATOTOBKIY:

- OTPE3HBIMH, NUTH()OBAILHBIMU U ITOJIMPOBATBHBIMU CTAHKAMH;

- 000py10BaHNEM JUIs TPaBJIEeHUS NITH (OB,

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopust ONTUYECKONH MUKPOCKOITHH»:

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

- KOMITBIOTEPHBIMH CHCTEMaMHu 00paboTku n3obpakenuit Ha 6ase 10 «Thixomet PRO»
u «SIAMS-600x;

- KOJUICKIIMSMH MHKpPO- M MAaKpOUUTU(OB YIIEPOAUCTHIX W JIETHPOBAHHBIX CTaJeH,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MaTEPUAIIOB;

- KOJUIEKIEH MaKponuiugoB ¢ 1eeKTaMi MaKpOCTPYKTYPHI CTaJICH;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTalel, YYT'yHOB,
I[BETHBIX METAJUIOB U CIJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpAOMEpaMHU JJsl WCHBITAHUS TBEPAOCTH MO Merony PokBemia u mo Meromy
bpunenns;

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIbHOW YHUBEPCAILHOW UCIBITATeIbHOM NBYyXKOJI0HHOM MammHoi AG 1C-300 KN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOMOHHON MammnHoi AG 1C-50 kKN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIBCy;

- MEpUTEIHHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaGoparopusi CKaHUPYIOIIEH AITEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYomuM Mukpockornom JEOL JSM —6490LV;

- cucteMoil MuUKpoaHanu3a ¢ nporpamMmubiM obecrieuerneM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamm3a KapTHH JTUGpaknud oOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpaMmmHbIM obecriedenuem Crystal 400;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquToOpHus Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHO# TexHHKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

4. TTomerieHue 7151 CAaMOCTOSATENIbHOM pabOThI OCHAIIEHO:



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkimrouenunem k cetn «HTEpHET» H €
JOCTYIIOM B JIEKTPOHHYIO MH(POPMAIIMOHHO-00Pa30BaTENbHYIO CPEly YHUBEPCUTETA;

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue mis XpaHeHUST W TPOPHIAKTHYECKOTO OOCITY)KHMBAHHUS y4eOHOTO
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

- CTAaHOYHBIM [TAPKOM M HHCTPYMEHTAMH JJISl PEMOHTA Y4eOHOT0 000py10BaHHUSL.



IIpunoxenne 1
6 YueOHO-MeTOAMUYeCKOe o0ecneYeHne CaMOCTOATeIbHOI padoThl 00yYAO M XCS
[To mucuumnze «MaTtepuanoBeIeHHEY MPETYCMOTPEHA AYAUTOPHASA U BHEAYAUTOPHAS
camocTosTelbHas paboTa 00yJarommxcs.
6.1 AyauTopHasi caMOCTOfITeJIbHAS pab0Ta CTYJICHTOB IPEIIIOAraeT BhIMOTHCHHIE
KOHTPOJIbHBIX PaboT.

IlepeyeHb BOMPOCOB /JIsi MOATOTOBKH K KOHTPOJILHBIM ayJIHTOPHBIM padoTam o
TeMaM JHUCIUILIAHBI
Tema 1. CTpoeHue u cBolicTBa MaTepuajioB. MeToabl UCC/IeI0BAHUS

1. Yro n3yuaer maTepuanoBeaeHue?

2. IlpuBenurte mpuMepsl BIUSHUS CTPYKTYPHI HA CBOMCTBA MaTepuaa.

3. HazoBure BUBI CBOWCTB MaTEepPHAIIOB.

4, Kakwue cBOWCTBa Ha3bIBAIOT usndeckumu’? [IpuBeuTe mpuMepbl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHnueckuMu? HazoBuTe OCHOBHBIE MEXAaHUUECKHUE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3bIBAIOT XUMHUYECKUMHU? UTO Takoe XUMUYECKasi aKTUBHOCTD U
XUMUYECKas CTOMKOCTh?

7. Kakue cBoiicTBa Ha3bIBaIOT TexHONOrudeckumu? [lepedncinre u3BeCTHHIE BaM.

8. Uro xapakTepu3yIOT JIUTeHHbIe cBOMCTBA? Ha30BUTE OCHOBHBIE U3 HUX.

9. Kakwue cBOCTBa XapaKTEPHU3YIOT MOHATHUS: 00padaTBIBAEMOCTh JIaBIICHUEM,
o0pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. Ha3oBuTe OCHOBHBIE TPYIIITBI MATEPUAIOB U JTAWTE UM KPATKYIO XapaKTEPUCTUKY

11. Ha xakue KJjacchl ¥ 10 KaKUM MPU3HAKAM JEJIAT METaLIbI?

12. Kakue MeTaJuTbl Ha3bIBAIOT YSPHBIC METAILIBI?

13. Kakwue MeTamisl OTHOCAT K 1[BeTHBIM? Ha30BUTE OCHOBHBIE IPYIIIIBI [IBETHBIX
METaJIOB.

14. B yem mpeumyIiecTBa YepPHbIX METAIIIOB?

15. KakoBbI JOCTOMHCTBA [[BETHLIX METAJIJIOB?

16. KakoBbI 1OCTOMHCTBA HEMETAJUIMYECKUX MaTepuasioB? I 1e ux mpuMeHsoT?

17. Kakue matepuaisl Ha3bIBarOT TutacTMaccamu? Kak oHM moapa3aensroTcs?

18. Yto Takoe kommo3uTHbIe MaTepualbl? KakoBsl ux nmpeumyiiecra?

19. JInst gero HEoOXOIUMO HCCIIEIOBATH CTPYKTYPY MaTepHaIoB?

20. Kak mogpasnensieTcsi CTpYKTypa B 3aBUCHIMOCTH OT pa3Mepa €€ dJIeMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yro Ha3bIBalOT MUKPOCTPYKTypoii? Kak ona uzyuaercs? JlaiiTe XapakTepUCTUKY
MHUKPOCKOITUYECKOMY METOIY UCCIIEIOBAHUSI METAJIJIOB.

23. UYro Ha3bIBalOT MakpocTpykTypoit? Kak ona nzyuaerca? OxapakTepusyite
MaKpOCKOITUYECKHE METO/IbI aHAJIN3a METAJIJIOB.

24. JlaiiTe XapaKTepPUCTUKY DJIEKTPOHHO-MUKPOCKOITMYECKIUM METO/IaM HUCCIIEeI0OBAHUS
METaJlIOB.

25. JlaiiTe XapaKTepUCTUKY AUPPAKIIMOHHBIM METO/IaM UCCIIEIOBAHHS METAJIIOB.

Tema 2. ATOMHO-KPHCTANINYECKOE CTPOCHHE METAJNIOB

1. Yewm oTam4aroTCs KpUCTAUTMYECKHUE TeIa OT aMOp(PHBIX Ten?

2. Kaxkue mMatepuanbl Ha3bIBalOT KPUCTAIUIMYECKUMHU?

3. Kaxkwue marepuansl Ha3pIBAIOT aMOP(HHBIMHA?

4. Yem 00BsCHSETCS 3aKOHOMEPHOE YIIOPAIOUYCHHOE PACIIOIOKEHUE aTOMOB B
KPUCTAJUIMYECKON pemeTke?

5. Kaxkue Tumbl CBS3U CYIIECTBYIOT?

6. HazoBuTe OCHOBHBIC CBOWCTBA METAIIOB. YeM OOBSCHSIOTCS 0COOBIE CBOICTBA
MeTaioB?

7. Yo Ha3bIBAIOT KPUCTAIIIMYECKON PEIIeTKOM?



8. Uro Ha3BIBAIOT JAIBHUM MOPSIKOM B MaTtepuaie?

9. Uro Takoe ’nemeHTapHas sueiika? Kakumu nmapamerpamMu oHa ONUCHIBaeTCS?

10. Kakwue TUTIBI KPUCTALTMYECKUX PEIIETOK BaM U3BECTHBI? OXapakTepu3ynTe nx.

11. Yto Ha3bIBAIOT KOOPJMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpUCTaNTNYECKUE PEHIETKA METAINIOB HAa3bIBAIOT IJIOTHOYIIAKOBAHHBIMH?

13. B uewm cymnocTh nomumopduzma? Uro Takoe moamumopdHoe npeBpaiieHue?

14. Yro Takoe anuzorponus? KakoBa npuunHa aHU30TPOITHU?

15. Tlouemy MOHOKPHUCTAILIBI SBJISIOTCA aHU30TPOIMHBIMU MaTepuanamu?

16. ITTouemy NOTMKPHUCTAIITMYECKIE MAaTEPHAIIBI SIBISIOTCS KBA3UM30TPOITHBIMH?

17. Tlouemy amop(HbIe Tena SBISIOTCS HCTUHHO U30TPOITHBIMU?

18. UYro Ha3pIBaIOT NedeKTaMHu KPUCTAITUIECKOTO CTPOSHHS?

19. Kak xiiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITMYECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHble Ae(hEeKThl KPUCTAIUINIECKOTO CTPOCHHS.

21. Kakyio pojb UrparoT To4euHble JedeKThl B KpUCTANIMYECKUX MaTepuanax?

22. Kaxue HeCOBEpIIECHCTBA KPUCTAIUINYECKOTO CTPOSHUS HAa3bIBAIOT TMHEHHBIMU U
nouemy? Kakue ObIBaIOT AMCIOKAIIUU?

23. KaxoBa poib qUCIOKaMui B KpUCTaIIax?

24. Yro Ha3BIBAIOT IPAHUIIAMU 3€PEH, TPaHUIIaMU Cy03epeH?

25. Kaxyro poib UTparoT rpaHuUIIbl 3€pEeH B KpHCTaiax?

Tema 3. Kpucranausanus pacnjiaBoB

1.  OObsAcHUTE NPUHLUIHAILHOE OTIMYUE KPUBBIX OXJIAXKACHUS IpPU 3aTBEpIACBaAHUU
KPUCTAUTHIYECKUX U aMOP(HBIX MaTepHasoB.

2.  KakoB usmnueckuii cMpicn TemnepaTypsl To?

3. Tlouemy miist Havaa KPUCTAILIM3AIMHA HEOOXOAUMO MEPEOXITAKACHUE KUIKOTO
MeTajula HUKe TeMIepaTypbl paBHOBECHs?

4. Kakoil mpouecc Ha3plBalOT HepeoxiaxjaeHueM? UYTo Ha3bIBalOT CTENEHBIO
HEePeOXJIaXKAECHUS?

5. KakoB MexaHM3M KpHcTauIn3anuu?

6. Kax npoucxoaur poct kpuctamion?

7. Yem 3aBepiiaercs npouecc Kpucramun3anun?

8. Kak Bamuser CcKOpOCTb OXJ@KICHHS MpH KpPUCTAIM3AlMM Ha  CTEMEHb
nepeoxJiaxaeHus?

9. Kakumu daxTopaMu onpenensercss BO3MOXHasi CTETEeHb MePeoXIaxIeHUs KUIKOTO
MeTaJljla HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MO>XHO MOJy4yuTh aMOp(HBINA MeTa?

11. Yto MOXET NOCITYKUTh 3apOABILIEM ITPU HECAMOIIPOU3BOJIBLHON KPUCTAIIIIN3ALIUU?

12. Tlouemy npu oYeHb MaJIO U OUEHb OOJIBIION CTENEHU MEPEOXIIANKICHHS
KpUCTAJUTH3AIIUS MTOaBIseTCs?

13. Yro HazpIBaroT obaacTsaMu OarrkHEro nopsaka? Kakyro posib OHM UTParoT MpH
KpUCTAJLIN3ALUH?

14. Kak npoucxoauT roMoreHHoe 3apoxjieHne? YTo MOXKeT CIIy>KUTh 3apO/IbIIIEM ITPH
CaMONPOU3BOJIBHOW KPUCTAJUIU3ALNAN?

15. Kakoii 3apobIi Ha3bIBAIOT KpuTHUecKuM? Kak MeHsieTcst ero pa3Mep ¢ yBeITu4eHUEeM
CTETICHU MEePEOXIAKICHUS?

16. Ha3zoBute napameTpsl KpHUCTAITU3ALHH.

17. Kak BiuseT cTeNeHb MNEPEOXJAKACHHUS HA YHCIO ILEHTPOB KPUCTAIIU3ALUU H
JMHENHYIO CKOPOCTh POCTA 3apO/IBIIIEH.

18. Yem xapakrepu3syeTcs reTeporeHHoe 3apoxaenue? [louemy oHO SHEpreTHIeCKH
0oJIee BBITOJHO, Y€M TOMOT€HHOE?

19. Kakyo poiib UTParOT MPUMECH MPH KPUCTAIUTH3ANHN?

20. Yro Ha3bIBAIOT MOAUDUIIMPOBAHUEM NPU KPUCTAIUIU3ALIUU?
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21. Kaxue Mepbl MOKHO MIPEUIOKUTH Ui TOTO, YTOOBI 00€CIEUNTh MOTYyYCHUE MEIKOTO
3epHa NP KpUCTAIIU3aun?

22. Kakoli kprcTaI Ha3bIBAIOT NeHAPUTHEIM? [louemy npu 3aTBepAeBaHUU METaIIa
KPHUCTaJJIbl PACTYT B BUJIE IEHAPUTOB?

23. Kakue kpucrauimdeckue 30H6I MOTYT (P)OPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MOBEPXHOCTH CIUTKA 00pa3yeTcs 30Ha MEIKHX PAaBHOOCHBIX KPUCTAIIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMHA KPUCTAIIIAMU?

26. 3aueM NPOBOAAT ONEPALUIO MOJICTYKMBAHUS MPU MOJTYYEHUH OTIUBOK?

27. Tlouemy matepuai GOpMbI (M3T0KHUIIBI) BIMSIET Ha BETMYUHY 3€pHA
3aKpUCTAJUIN30BaBILErocs Meraia?

28. Uro Ha3pIBAIOT ycaakoii? UTo Ha3bIBAIOT ycaJ0uHON pakoBUHON? [loyemy oHa
obpazyercs?

Tema 4. [ledpopmanusi u HarpeB Ae(popMUPOBAHHBIX MATEPUAJIOB

1. B d4em paznuume MeXAy yIpyroi u riacTuueckoi aegopmamnueii?

2. Uro Ha3bIBAIOT MJIOCKOCTAMU CKOJIbXEHUs? UTO Takoe ri1aBHbIE INIOCKOCTH
CKOJIb)KEHUs?

3.  KakoB MexaHu3M IutacTuueckoi aedopmaruun’?

4. B uyem paznuune MeXay CKOJIbKEHUEM U JBOMHUKOBAHUEM IPU IJIACTUYECKON
nehopmaruu?

5.  KakoBa mpuunHa MEXaHW4YeCcKOro HakJiena?

6. Kax mnotHOCTh 1uCIIOKaIM BIMSIET HA IPOYHOCTHBIE CBOWCTBA?

7 Kak MeHSFOTCSI CBOMCTBA METalJIa MMPU XOJIOAHOMN TUIACTUYECKON AedopMariuu?

8.  Kak usmeHnsercs crpoeHue MeTasia py IIacTudeckoi nepopmanun’?

9.  Yro Takoe TekcTypa nedopmanun’?

10. Yro Ha3bpIBarOT BO3BPATOM IIPHU HarpeBe XoJI0JHOAe()OpMUPOBAaHHOIO MeTaa?

11. Yro Ha3bIBaIOT MOJUTOHU3ALMEHN TPH HArPEBE XOJIOAHO1S(HOPMUPOBAHHOTO MeTasIa?

12. Yro Takoe 3apoJbIlIN PEKPUCTAIIU3ALIAN?

13. UYro Takoe TemriepaTypa peKpUCTALIH3AIUN?

14. Kakue u3aMeHeHus: CTPYKTYphbl, HA0II01aeMOM B ONTUYECKHIA MUKPOCKOII, IIPOUCXOAST
IIpU NIEPBUYHOMN pEKpUCTAIIIN3ALUU?

15. KakoBa TeMmeparypa peKpuCTaLIM3aUN YUCTHIX METAIUIOB?

16. B 4em pa3HHIIa MEXIY IEPBUYHON U BTOPHYHON PEKPUCTAIITU3AIIIH?

17. B 4em orauuue cobuparenbHOI U BTOPUUHON PEKPUCTAIUIN3ALUU?

18. Kak MeHSI0TCS CBOICTBA X0JI0AHO1€(hOPMUPOBAHHOTO METAIIIa MIPH
pEKpHUCTAIUIA3ALMN?

19. KakoBa poiib peKpUCTATU3aIHOHHOTO OTXKHTa?

20. B uem paznuune MeXy XOJOJHOHN U ropsiueil miacTuueckoi negopmanusmMu?

Tema 5. MexaHu4ecKkne cBOicTBa

Uto Ha3pIBatOT MPOUHOCTHI0? Kak onmpenensoTcss IpOYHOCTHBIC XapaKTEPUCTUKU MaTepraia?
[laiite onpeneneHre OCHOBHBIM ITPOYHOCTHBIM XapaKTEPUCTUKAM.

UTo Ha3BIBAIOT MJIACTUYHOCTHIO? Kak onpenenstoTcs IIaCTUYECKUE XapaKTEPUCTUKU MaTepraia?
[aiite onpeneneHre OCHOBHBIM IIJIaCTUYECKUM XapaKTEPUCTUKAM.

Kaxkwue cBolicTBa XapakTepu3yeT TBEPAOCTh?

Ha3zoute MeTozs! onpeneneHus: TBEpAOCTH.

UeM oTIM4aroTCsl XpynKoe M BA3KOE pa3pylIeHHs ?

Ha3zoBute un oxapakrepusynTe BUIbI U3JIOMOB.

Uro Takoe pauHamMuueckne ucnbiTaHuA? Kakue XapakTepUCTHKHA OMNPEACNSIIOTCS P
JTUHAMHWYECKUX UCHBITAHUIX?

10. 3aueM IPOBOST YCTAIOCTHBIE HCITBITAHHS?
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Tema 6. @a3oBble W CTPYKTYpPHble MNpeBpalleHUuss B JBYXKOMIIOHEHTHBIX
MeTaJUINYeCKHX cCHcTeMax
Uro Takoe KOMIOHEHT, (ha3a, CIUIaB, CHCTEMa CILIaBOB?
Chopmynupyiite npaBuio ['u66ca. [IpuBeauTe mpuMepbl €ro UCIOJIb30BaHUS.
Jaiite onpenenenne NOHATHIO Tuarpamma coctosiHusl. Kakoe coctosiHue oHa oTpaxkaer?
Tunsl (a3 B METANIHYECKUX CUCTEMAX.
Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCTONIB3YyeTCs?
CxemMaTH4HO HU300pa3uTh OCHOBHBIE (Ha30BbIE AMArPaMMbI JABOMHBIX CHCTEM U JaThb HX
XapaKTEePUCTHUKY.
Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILIEHUN CUCTEMBI.
CxeMaTU4HO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIUIaBa CUCTEMBI.
CxemaTn4HO U300pa3UTh CTPYKTYPY JIFOOOTO CIIaBa CUCTEMbI IPU KOMHATHOM TeMIiepaType.

. Paccunurath OTHOCHTEIHLHOE KOJIHYECTBO CTPYKTYPHBIX COCTABJIAIOMIUX B CIINIABC U CXCMATUYHO

M300pa3uTh €ro CTPYKTYpy IPH KOMHATHOI TeMIieparype.

Tema 7. Kesezoyriepoaucroie CljiaBbl

JlaiiTe xapakTepuUCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.
Jaiite xapakTepucTuky eppura.

JlaliTe XapaKTEpUCTUKY ayCTCHUTA.

UYro takoe rpadut?

Yrto Takoe HeMEHTUT?
Kaxkoe npesparienue npoucxoaut Ha inaun ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

ONoa~WNE

HazoBure nMHMIO, 1O KOTOPOW BBLAEISAETCA MEPBUYHBIA IIEMEHTHT, BTOPUYHBIN
[IEMEHTHUT, TPETUYHBINA IEMEHTHUT, (EPPUT U3 ayCTECHUTA.

9. HasoBuTe JIMHUIO IEPUTEKTUYECKOT0, SBTEKTUUECKOT0, IBTEKTOUAHOTO ITPEBPAILEHU.

10. HazoBuTe nuHUM TOTUMOP(HBIX MPEBPALICHUN.

11. Ha3oBuTe KpUTHUYECKUE TOUKU CTAIIH.

12. Kaxoii (heppuT HA3BIBAIOT MEPECHIIIICHHBIM U TIOYeMY?

13. OOBsicHUTE CTPYKTYpY TEXHHYECKOIO >Kejle3a, [OIBTEKTOMTHOM, HBTEKTOUIHOM,
3a9BTEKTOUHON CTAJIH.

14. Onummre ob6pazoBanue nenedyputa. Kakoit nene0yput Ha3pIBatOT NpeBpaliCHHBIM?

15. O6bsicHUTE CTPYKTYpPY O€JI0r0 AOIBTEKTUYECKOTO, IBTEKTUUECKOI0, 3a9BTEKTHYECKOTO
YyT'YHOB.

16. Tloyemy Genblif YyTYH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuai?

17. Onummre o6pazoBaHKe ayCTEHUTO-TPA(UTOBON KOJIOHUH B CEPHIX UyT'YHAX.

18. Kakue cCrutaBel HMEIOT CTPYKTYpPY, COCTOsIIIyr0 U3 Qepputa u mepyiura? Kakwue
Pa3sHOBUIHOCTH TaKUX CTPYKTYP Bbl 3HaeTe?

19. Kaxkwue cruiaBbl HMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepianTa? Pa3HOBHIHOCTH MepIUTA.

20. B xakux cIu1aBax B CTPYKType HaOI0AaeTCsl BTOPUYHBIN [IEMEHTHUT?

21. Kakue cruiaBel MMEIOT CTPYKTYpY, cocTosimiyio u3 ¢deppura m nementura? Kakwne
Pa3sHOBUIHOCTH TaKUX CTPYKTYP BbI 3HaeTe?

22. Kakue CTpYKTyphl Ha3bIBAIOT BUMAHIITETTOBBIMH?

23. Kakue criaBbl HMEIOT CTPYKTYPY, COCTOSIIYI0 U3 hepputa u rpadura? PazHOBUIHOCTH
TaKuX CTPYKTyp?

24. Kakas ¢opma rpadura B MEHbIIEH CTENEHH OCIa0JIIeT METATUNYECKYI0 OCHOBY
yyryHa?

25. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiuTa U rpadurta? PazHOBUIHOCTH
TaKuX CTPYKTyp?

26. Kakoil crutaB Ha3bIBalOT CepbIM YYT'YHOM Ha (heppuTo-niepiautHoi ocHoBe? Kak B HeM
MIPOMCXOTUT IBTEKTOUIHOE MTPEeBpaIieHue?

27. YKaxuTe CTPYKTYPHBIN NPU3HAK CTaIM, OEJIO0r0o YyryHa, Ceporo 4yryHa.



CoNoA~WNE

N Y ol
~AWNEO

10.
11.
12.

18.

21.
22.

25.

Tema 8. Kinnaccupukanusi, MApKMPOBKAa U NPUMEHEHME KeJ1e30YTJIePOANCTHIX CIIABOB.
[To xakuM mpHU3HaAKaM KJIacCU(PUIMPYIOT Cepble UyT'YHBI.

MapxkupoBKa U IPUMEHEHHUE CEPOro (JINTEHHOT0) UyTr'yHa.

MapkupoBKa U IPUMEHEHHUE BBICOKOIIPOYHOTO UYT'yHA.

MapkupoBka 1 IPUMEHEHUE KOBKOT'O YyT'yHa.

Kaxoit uyryH Ha3piBaroT aHTU(OPUKIIMOHHBIM? KakoBbI ero cBoicTBa?

Kakoii 9yryH Ha3bIBaroT oTOeeHHbIM? KakoBbI yCIIOBUs (hOPMUPOBAHHUSI €TO CTPYKTYPHI?
Bnusnue yriieposia v OCTOSIHHBIX ITPUMECEN Ha CBOMCTBA CTAJIH.

[To kakuM TIpU3HAKAM KIacCU(DUIUPYIOT cTaIH?

MapkupoBKka ¥ IpUMEHEHHUE YTIIIEPOIUCTON CTaId OOBIKHOBEHHOT'O KayecTBa.

. MapkupoBKa ¥ IPUMEHEHHUE Ka4€CTBEHHOW KOHCTPYKIIMOHHOM yIJIEPOJUCTON CTAIIN.

. MapkupoBKa 1 IpPUMEHEHNE UHCTPYMEHTAIbHON YIJIEPOIUCTON CTaJIH.

. MapkupoBKa ¥ IpUMEHEHHUE CTalU 7151 PACOHHOTO JTUThSL.

. MapkupoBKa 1 IpUMEHEHUE aBTOMAaTHOM CTaJIH.

. Pacumupyiite u maiite XapakrepucTuky criaBy cuenyroumx mapok: Ct Okm, Ct 3cn, Ct Stmc,

10xkm, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CU25, CH 30, B4 40, BY 60, K4 35-12,
KY 60-3.

Tema 9. ®opmupoBanne HepaBHOBECHBIX CTPYKTYP

1. Kak npoucxouT npeBpalieHust NepauTa B ayCTeHUT?

2. Uro Takoe (ha3oBas MepeKpUCTaAIN3ANNS?

3. Yto Takoe HacienCcTBEeHHOE 3epHO? JleficTBUTEIbHOE 3epHO?

4. Kak BausieT pocT 3epHa Ha CBOICTBA CTaIu?

5. Yto coboil mpencTaBiseT AuarpaMma M30T€PMUYECKOI0 pacraja MepeoxJIaxIeHHOro
aycrenuTa? Kakyro 3aBUCUMOCTb OHA TTOKa3bIBACT?

6. Kakoil aycTeHUT Ha3bIBAIOT MEPEOXTAKACHHBIM?

7. Kak wMeHsercs yCTOWYMBOCTh TEPEOXJIAKICHHOTO AayCTEHUTAa IMPH MOHWKCHUU
TeMIIepaTyphbl IpeBpalleHus?

8. Ot wuyero 3aBUCHT XapakTep CTPYKTYpbl TpPH HM30TEPMUYECKOM IPEBPAIICHUU
NEPEOXJIaXKIEHHOTO ayCTeHUTa?

9. HazoBure TeMmnepaTypHble 00JaCTH PEBPALICHHS MEPEOXITAKICHHOTO ayCTCHHTA.
[Tpu xakoM npeBpalieHuu ecTh U Juddy3us xemnesa, u 1uddysus yraepona?
[Tpu kakoM npeBpallleHuH MoJaBieHa TOJbKO AU Py3ust xemne3a?
[Tpu xaxoMm mpeBpaiieHuu nojasieHa Tuddys3us xenesa u yriepoga? Kakoe mpeBpareHHi
sBisieTcst 6311 y3MOHHBIM?

13. KakoB MexaHM3M NEPIUTHOTO MpEBpaILEHUs?

14. Yto mnpencraBisier coboi mpoaykThl AuG Y3MOHHOTO TMpEBpaIICHUs ayCTEHHTa B
yriepoaucToit ctanu? YTo Takoe MEeXIIAaCTUHOYHOE PAacCTOsHUE?

15. Yro 0061ero UMerT CTPYKTYPhI MEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET APYT OT
apyra?

16. KakoB MexaHU3M U 0COOCHHOCTH MapTCHCHTHOTO MPEBPAICHNUs?

17. Yro npencrasnsger co0oil mpoaykTsl 6e31u¢p(y3HOHHOTO MpPEeBpalleHNs ayCTeHHUTa B
YTJIEPOJIUCTOM CTAIH?
Yro mpencTapiseT co00i MapTEHCHUT B YIIIEPOAUCTON CTAU?

19. Yo Ha3BIBAIOT KPUTHIECKON CKOPOCTHIO 3aKaITKU?

20. Kak conepxaHue yriepoja BiIMseT Ha CBOMCTBA CTAIM MPH 3aKaJlke Ha MapTEHCHUT?
Kaxkoii aycTeHUT Ha3bIBalOT OCTATOYHBIM?
Kakoe 13 npeBpaiteHuii Ha3bIBatOT MPOMEXYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO MpEeBpaIieHus?

24. Kakue cTpyKTypbl 00pa3yroTcs pu OeHHUTHOM IpeBpaieHnu? Yem oHu paznuyarorcs?
KakoBbl ux cBoiicTa?
Kak nerupyromniue 371eMeHThI BIMAIOT Ha YCTOHUMBOCTh NEPEOXJIaXKIEHHOTO ayCTeHUTa?

26. Yto co00¥ TpeACTaBISIOT TS PMOKHHETHIECKHE THArPaMMEI.
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27. Kak MOYKHO UCIIOJIb30BaTh TMarpaMMbl pacraja MnepeoxIakAeHHOTo ayCTeHUTa?

Tema 10. OcHOBBI TEpMHUYECKOil 00padOTKH

JlaTb XapakTepUCTUKY KPUTHUECKUX TOYEK CTAIIH.

JlaTb ompenenenue MOHATHS TepMUUECKasi 00paboTKa. YKa3arh ee poJb.

Pacckazarp o knaccudukanuum W BHAAax Tepmuueckod oOpabotku. IlpuBectu 001uIyrO
XapaKTEPUCTHKY TEXHOJIOTHUECKUX MPOIIECCOB TEPMUUIECKON 00paObOTKHU CTaIH.

OOBSICHUTD, IO KAKOMY MPU3HAKY OTKUT moapasaeisercs Ha okur [ u Il poxa.

Hatp knaccudukanuio BugoB oTxura I pona. OOBSCHUTH 11€Ib, HA3HAUYCHUE U PEKUMBI KaXKI0TO
BUJIA.

Hatb kinaccudukanuio BuoB oTxura Il poga. O0bSICHUTD 11€)1b, HA3HAYEHHUE U PEKUMBI KaXKI0T0
BUJIA.

Jatb ompeneneHue TepMUYecKOH 00pabOTkH, HaszbiBaeMol 3akanka. OOBSCHUTH BbHIOOP
TEMIIEPATYpPbI HArpeBa MoJ 3aKalKy JUlsl pa3HbIX IPYII CTaleH.

OOBSICHUTD, KaK BHIOMPACTCS OXJIAXKAAIOIIAs Cpella IPU OCYIIECTBICHUH 3aKaJIKU.

JlaTtb onpenieneHne KpUTHYECKONH CKOPOCTH 3aKajKH, 3aKaJIMBAEMOCTH U MPOKAINBAEMOCTH.
[TpuBectu XapaKTePUCTUKY BBICOKOTEMIIEPATYPHOI u HU3KOTEMIIepaTypHOI
TEPMOMEXaHUUECKON 00paboTKu. YKa3aThb NPEUMYILIECTBA M HEIOCTATKM KaXXJIOro BUAA U
00JacTy MPUMEHEHHUS.

Jath OOIIyr0 XapaKTepUCTUKY MPOIECCOB XUMHUKO-TEPMHUYSCKON O0OpabOTKU: IIEMEHTAIUH,
A30THUPOBAHUS M HUTPOLIEMEHTAIIH.

OOBACHUTD HA3HAYEHUS U CYITHOCTH TU(PPY3HOHHOTO HACHIIICHHUS.

Tema 11. Knaccudpukanusi, MApKHPOBKA, CBOICTBA U NpPUMEHEHHE JIeTHPOBAHHBIX
crajieu

1.  JlaTb onpezneneHue MOHATUSAM JIETUPOBAHHAS CTallb, JIESTUPYIOIIUNA 31EMEHT.

2.  Kiaccudukanus nerupoBaHHBIX cTajlel MO0 XUMHUUYECKOMY COCTaBy, 110 Ha3HAu€HHIO,
10 KauecTBY.

3. Kak pacnpenenstoTcs Jerupyromue 3JeMeHThI B CTasIX?

4.  Kak nerupyromue 3J1eMeHThI BIUSIOT Ha TOIUMOphuU3M xkenesza?

5. Kax unerupyroniye 31€MEHThl BIHMSAIOT Ha YCTOHUMBOCTB MEPEOXJIAXKIAECHHOTO
ayCTEHUTA.

6. Kiaccudukanus nerupoBaHHBIX CTajled MO CTPYKTYpe B PAaBHOBECHOM COCTOSHUM
(OTOXKEHHOM COCTOSTHUM).

7. Kiaccudukanus J1erupoBaHHBIX CTalel MO CTPYKType B HEPABHOBECHOM COCTOSIHMU
(HOpMaIM30BaHHOM COCTOSIHHH).

8.  Kax B MapkupoBKe JIETHpOBaHHBIX CTaJiel yKa3bIBaeTCs: COAEPIKaHUE yriieposa, BUJ
JIETUPYIOLIEro 3J€MEHTa M €ro CcojJep)kaHue, KadyecTBO. YMeTh pacliu(poBaTh MapKy CTallH,
yKa3zaB: COACpXKaHWE YIJIEpoAa; BHJA JIETUPYIOLIETO DJJEMEHTA M €ro  COJEp)KaHUue;
KJIaCCU(pUKALIMIO 110 Ka4eCTBY; Ha3HauU€Hue, 00J1acTh NPUMEHEHUs, IPUMEPHbIE CBOWCTBA.

9. B uem 0COOEHHOCTH MHUKPOJIETUPOBAHUS CTAJIH.

10. TIpwHOUTIBI JIETHPOBAHUS KOHCTPYKITMOHHBIX CTaJICH.

11. OcHoOBHBIE IpyIIBl KOHCTPYKIIMOHHBIX CTAJICH.

12. Poub yriepona, IpUHIHIEI JIETUPOBAHMS 1 MAPKUPOBKA CTPOUTEIBHBIX CTAJICH.

13. Kakue MammHOCTPOUTENbHbIE CTald Ha3bIBAIOT YIy4YIIaeMbIMH M  MOuYeMy?
3aKOHOMEPHOCTH WX JIETUPOBAHMS W TepMuueckoid oOpaborku. [IpuBeaute mpumepsl Mapok
CTaJIH.

14. Cranu qyist iIeMeHTa, HUTPOLEMEHTAIlMK U a30THPOBAHUSI.

15. KakoBa ponb yriepoja U JIETHPYIOUIMX 3JIEMEHTOB B IIAPUKOMOIIIUITHUKOBBIX
ctanax? OcoOeHHOCTH TpeOOBaHUN K 3TUM CTaIIM M MX TepMmuueckas oOpabotka. [IpuBectu
IIPUMEPBI MApOK CTaJIEH.



> ow

SRl

16. KakoBa posb yriepoja U JETHpPYIOIUX 3JIEMEHTOB B PECCOPHO-TIPYKMHHBIX CTaISAX?
OcobeHHOCTH TpeOOBAaHUN K ATHUM CTaIsIM UM UX TepMHuYeckas oopabdotka. [IpuBectu mpumepsl
MapoK CTaJICH.

17. OOBACHUTH OCHOBHBIEC IPUHIIUIIBI CO3/IAHUS BBICOKOIPOYHBIX CTajen

18. Cranu u criaBbl AJIs PEXKYILIUX HHCTPYMEHTOB.

19. bBeicTpopexymue cTaiu.

20. [IramnoBsle cTamy.

21. BaikoBsble cTaH.

22. Cranu Uisi MEpUTEIIEHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOMCTBA U MPUMEHEHHE CIJIABOB LIBETHHIX METAJLJIOB.
HemeTra/uinueckne MmaTepuaJibl

OcCHOBHBIE CIUIaBbI HA OCHOBE MeAu (OPOH3bI U JIATYHH ), UX MAapKUPOBKA U IPUMEHEHUE.
OcHoBHBIE CIUIaBbl HA OCHOBE aNIOMHUHUS (JedhopMUpyeMble, TEPMHUUECKH HEYMPOUHSIEMbIE U
YOPOYHsIEMBIE), UX MaPKUPOBKA U MPUMEHEHHE.

CBoiicTBa U IPUMEHEHHUE CILUIABOB HA OCHOBE TUTAHA.

Kakwue crmaBel Ha3piBatoT 0a00uTamu? KakoBbI MPUHIMITE UX co3AaHus. [IpuBenuTe mpuMepsl
TaKHX CILJIABOB.

Kakue marepuansl Ha3bIBaIOT MOPOIIKOBBIE MaTepuaibl? Kak ux momyqator ?

Knaccudukanus, cBoiicTBa U MPUMEHEHNE KOMIIO3UIIMOHHBIX MaTepUANIOB.

Krnaccudukanus, CBOMCTBa U IPUMEHEHNE OCHOBHBIX TPYITIT HEMETATHYCCKUX MATEPHUAJIOB.

6.2 BHeaynuTopHasi caMoCTOATEIbHAS Pab0oTa 00y4aIONIUXCsl OCYIIECTBISIETCS B BUJIE
U3YUYCHHUSI TUTEPATYPHI [0 COOTBETCTBYIOIIEMY Pa3Jieiy ¢ MPOpadOTKOI MaTepraa 1o TeMam
JUCHUITIINHBI.



IIpunoxenne 2
7 OueHoYHbIE CpeaCTBA /ISl IPOBeIeHUs IPOMEKYTOYHOM aTTeCTAMHU
a) [lnanupyemsble pe3yabTaTbl 00y4eHHs U OLIEHOYHbIE CPEACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTECTALMHU:

CTpyKTyp [Inanupyemble OneHOYHbIE CpEeACTBA
HBII pe3yabTaThl 00yUYeHus
AJIEMEHT

OIIK-1 Cnocoben pemarb 3agaydl OPOPECCHOHATBHON JEATEIBHOCTH, TNPUMEHSS METO/bI
MOJETTMPOBAHMS, MAaTeMaTHUECKOro aHamn3a. EcrecTBeHHOHAayYHbBIE U OOIIEHHKEHEPHBIC 3HAHUS

OIIK-1.1 | Mcnons3yer IlpuMepHBIii nepedYeHb TEOPETHYECKUX BOIPOCOB s
€CTECTBCHHOHAY4YHbIC | MOATOTOBKHU K 3a4eTy:
3aKOHbl M NpuHUUIBL | 1. CtpykTypa M CBOWCTBa MarepuajioB. AmopdHoe u
pu pELIEHNH | KPUCTAJUIMYECKOE COCTOSIHUE MaTepUaa.
MPAaKTUYECKHX 3a1a4 | 2. MeTto1bl U3y4eHHsI CTPYKTYpPbl MaTEpUAIOB.
3. Kpucrannmueckass penietka. OCHOBHBIE THIIBI PEIIETOK
METaJIJIOB.
4, [Tomumopdusm. [TonmumopdHbIe IpeBpaleHus.
5. JleheKThI KpUCTAIUTMYECKOTO CTPOCHHUSI.
6. AHM30TpOTIHS.
7. DHEpPreTUUYECKUEe YCJIOBHUSl KpHUCTALTM3alMK. BrusHue
CKOPOCTH OXJIKJICHUS Ha KPUCTAJUIM3ALIUIO.
8. Mexanusm KPUCTAJUIA3ALIAM. [TapameTpsl
KpUCTaJUIM3ALUU.
9. I'omorennoe (camMoTIpoOu3BOJILHOE) o0OpazoBaHue

HEHTPOB KpUcTauIH3auu. Kpurndyeckuit 3apopbIi.

10. TereporenHoe (HeCamMOIPOHU3BOJILHOE) OOpa30OBaHHE
LEHTPOB KpucTauM3auu. MoauduuupoBaHue.

11. JlengpurtHas KpuCTaJUIM3ALUS.

12.  Kpucramindeckue 30HbI CIUTKA. Y cajka.

13.  Bwuapl tuKBaIum.

14. Bugsl  gedopmanuu.  MexaHU3M  IUIACTUYECKOM
nedopmaruu.

15. Haknen mpu mnactudeckoi aedopmanuu. Ponb
JUCIIOKAIMI B YIIPOYHEHUU.

16. Paspymienue metansos.

17. Mexanuueckue CBOMCTBa MeTauioB. KOHCTpyKTHBHAas
HPOYHOCTb.

18. MexaHuyeckne XapaKTEPUCTHKH, ONpeAesieMble MpH
UCTIBITAHUU Ha PacTsKEHUE.

19. TsepaocTh U CIOCOOBI €€ OTPE/ICIICHUS.

20. MexaHnyeckue XapaKTePUCTUKHU, ONpeAesieMble IMpH
JMHAMAYECKHUX MCTIBITaHUSAX (yaapHas BSI3KOCTbh, TEMIIEpaTypa
XJIaTHOJIOMKOCTH ).

21. OcHOBHBIE TIOHSATHS TEOPHH CIUIABOB: KOMIIOHEHT,
cruiaB, cuctema, ¢asa. [Ipasuio ¢a3 (mpasuio ['u66ca).

22.  Twunsl TBepAbIX (a3 B METATUIMIECKUX CHCTEMAX.

23. IlpaBuio pbryara (IpaBuiIO OTPE3KOB).

24.  OcHOBHBIC THITBI JBOWHBIX auarpamMm. d®opmupoBaHue
CTPYKTYPBI IBOMHBIX CIUIABOB.

25. DBrekTHueckoe  mpeBpamieHue.  [lepurexTHdeckoe
npeBpalieHre. IBTEKTOUHOE MPEBPALCHHUE.

26. XapakTepucTUKa M BUJ IOJTHOH (pa3oBoii auarpammel Fe
- C.




27. XapakTepucTHKa KOMIIOHEHTOB U (a3 cuctemsl Fe — C.
28. IlpeBpamenust u (HOpMHUpPOBAHUE CTPYKTYPHI B CTaJsX
(OenbIX YyryHaX, CephIX 4yryHax) B paBHOBECHOM COCTOSIHUH

IIpuMepHBbIi epeYeHb TEOPEeTHYECKUX BONMPOCOB K

IK3aMeHy:

1. CBs3b MEXKIYy CTPYKTYPOHM M CBOMCTBAMH CEpBIX
YYT'yHOB.

2. Knaccudukanus, MapkupoBka ¢ IpUMEHEHHE

CephIX UYryYHOB (JIMTEHHBIH, BBICOKOIPOUYHBIN, KOBKHIA,
OTOENICHHBIN, aHTU(PUKITUOHHBIH ).

3. Binsgnue yriepoga ¥ IOCTOSHHBIX IIPUMECEN Ha
CBOICTBA CTaJIH.
4. Knaccudukanusi, MapkupoBka U TNPUMEHEHHE

YTJIEPOIUCTHIX cTayeu (0OBIKHOBEHHOTO KauecTBa,
KaueCTBEHHOW KOHCTPYKIIMOHHOM, HHCTPYMEHTAJIBLHOM ).

5. [IpeBparnienus npu HarpeBe CTaiu.

6. Pocrt 3epHa aycreHuTa 1pu Harpese.

7. N3oTepmuueckuii  pacnaj — NEpPEOXJIAKICHHOTO
ayCTEHUTA. N3orepmuueckue JuarpaMMbl pacrnaja
IIEPEOXJIAXKICHHOTO ayCTEHUTA.

8. [IpeBpamienuss npu HEOPEPHIBHOM OXJIAXKICHUU
CTaJin. TepMOKI/IHeTI/I‘-IGCKI/Ie JAuarpaMMbl pacmnaaa
MEePEOXJIaKICHHOTO ayCTEHUTA.

9. Bnusnue JIETUPYIOLIHX 9JIEMEHTOB Ha

YCTOMYMBOCTh U KHHETHKY pacmapa MepeoxJaxIeHHOTO
ayCTEHUTA.

10. [IpeBpamienuss mnpu HarpeBe (MpuU  OTILYCKE)
3aKaJIC€HHOM CTaJIN.
11. Knaccugukanus, MapkupoBka U TNpPUMEHEHHUE

KOHCTPYKLUMOHHBIX JIETMPOBaHHBIX CTajed (CTpOUTENIbHAs,
MaIIUHOCTPOUTEIbHAS JUTS XOJIOTHOM LITAMIIOBKH,
yllydiaemas, PECCOpHO-TIPYKUHHAS,
LIApUKONOAIIMITHUKOBAsL, cTanu Juid 3akanku TBY, cramm ms
XTO).

12. OcHOBHbIE MOHSATHUSA u KIaccupuKanus
TePMUYECKON 00pabOTKH.

13. OTxur cranu.

14. 3akaJsika CTaiH.

15. Otnyck cranu. CrapeHue.

16. XuMHUKO-TepMUYecKasi o0padoTKa.

17. Tepmo-mMexaHnueckas 00paboTKa CTaH.

18. CrutaBel Ha OCHOBE MeIH (OpPOH3BI, TATyHH).

19. CruiaBbl Ha OCHOBE AJIFOMUHUA.

20. CrutaBel Ha OCHOBE THTaHa. baGOUTEHL.

21. [TopomikoBble,  KOMMO3HUIIMOHHBIE,  aMOp(dHbBIE
MaTepHaIbl.

22. CBoiicTBa W TNpPUMEHEHHE OCHOBHBIX TPYMI

HEMCTAINIMYCCKUX MAaTCPHUAJIOB.

OIIK-1.2

Pemraer cranmapTHble
npodeccuoHanbHbIe
3aJjauu C
IMMPUMCHCHUCM

IIpuMepHble NpaKkTHYECKHe 3aaHUSA /I 3a4eTa

1. KaxoBbl pa3mepbl CTPYKTYPHBIX 3JIEMEHTOB, KOTOpHIE
MOXHO YBHUJIETh (pa3peluTbh) C IOMOIIBIO ONTHYECKOTO
(cBeroBoro)  mukpockoma? Kak  BbIOpaTh  moJie3HOE




00IIIENHKEHEPHBIX
3HaHUH

yBenudeHne Mukpockorna? KakoBa OCHOBHasi OCOOCHHOCTH

MIPUTOTOBIICHUS 0o0BeKTa JUIst MHUKPOCKOITHYECKOTO
HUCCIIENOBAHUS?
2.  OOBICHUTSH, 3a4eM HEOO0XOIMMO HCCIICA0BATh

MakpocTpykTypy? Kakumu MeTronaMu 3TO MOXHO ClienaTh?
YTo MOKET CIYKHUTh 00BEKTOM MaKpoaHanu3a?

3. Kakum METO10M MO’KHO YCTaHOBUTh TUI
KPUCTAJIJIMYECKON pelIeTKH MeTailia u ee napamerpbl? Kakue
TUIBl PELIETOK BCTpedarorcs y MertauioB? Ilouemy oHu
Ha3bIBAIOTCS TNIOTHOYNAKOBAHHBIMU?

4. IlpuBenure mnpumep BIUSHMS THUNA CBsI3M  (THIA
KPUCTAJIJIMYECKON PELIETKH) Ha CBOICTBAa MaTepuaia.

5. ITlouemy cBoiicTBa KpHUCTAUIMYECKOTO MaTepHaa,
U3MEPEHHBIE B Pa3HbIX HAINPaBICHUIX, MOTYT OTINYaThCcs? B
KaKMX MaTepuaiax 3To sBJIEHHUE HEe HAOI0AAaeTCs U ouemy?
6. Iloyemy mnpu XOJOAHOM TIACTHYECKOH Jedopmanuu
(IITaMIOBKE WJIM BBITSDKKE) MOTYT 00pa3oBaTbcs (DECTOHBI IO
KpOMKeE (Kparo) uzaenus?

7. OOBACHUTb, YEM pa3IUYaAIOTCA O-XKEJIe30, Y-KEIe30 U
O-xene3o?

8. Tloyemy mnpu XOJOAHOW TIUIACTUYECKOH aedopMariu
BO3PACTalOT MPOYHOCTHBIE XapakTepucTuku? Kak 370 siBieHue
Ha3bIBaeTcs? B Kakux cityyasix 3TO siBJIEHUE HEXeIaTeabHO?

9.  Yto 03HAUYAIOT TEPMHHBI 1e(HOPMAIIIOHHOE YITPOYHEHHE,
3epHOIpPaHMYHOE YNPOYHEHUE, JAUCIEPCUOHHOE YIPOUYHEHHUE,
TBEPJIOPACTBOPHOE YIIPOUHEHHE?

10. Tlosicauth rpaduuecku (PU3MYECKHH CMBICT TTOHSTHS
«paBHOBECHAsI TeMIlepaTypa KpUCTAIM3ALUK (TUIABICHHUS)».
Kakoe ycnoBue HEOOXOIUMO BBINOIHUTH, YTOOBI HadajCs
MPOLIECC KpUCTAUIU3AH?

11. OObBsicHUTB, B 4Ye€M OTJIMYME KPUBBIX OXJIAKICHHS
KPUCTAUTHIECKAX U aMOpHBIX Ten? MOXXHO JIM TONYyYUTh
aMop(hHBII MeTa (MeTaJuTMYeCcKOe CTEKIIO0)?

12. Tlouemy 3epHa 3aKpUCTAJUTN30BABIIET OCS
METAJUIMYECKOT0 Marepuana He MMEIT TIe€OMETPUUYECKH
MPaBUJIbHON QopMBbI?

13. Kakywo wnenp mnpecineayloT Npu BBEACHWU B pacIuiaB
(xkuakuit Metamn) wmoaudukaropoB? IlpuBectu mnpumepbl
JecTBUS MOAU(PHUKATOPOB.

14. OOBsICHUTS, B Kakou OTJINBKE 3€pHO
3aKpUCTAJUIN30BABIIErocss MeTaula Oyzaer Oousblie: mpu
pa3NMBKe >KUIKOTO MeTalla B TMecuaHylo (opMy WiIH B
METaNIMYECKYI0?

15. OOBSICHUTD, K YEMYy MOXXET MPHUBECTH IEperpeB
pacruiaBa mpeJ| pa3iuBKoi ero B GopMbl (M310KHULIBI)?

16. OOBLICHUTD, 3a4eM MPOBOJAT onepanuo
NOJCTY)KMBaHUS IpH TModydeHUH oTiauBok? Kak ee
OCYIIIECTBHUTH

17. OOBsicHUTH, TNpU Kakod JedopMalud MOXKHO
HeoOpaTUMO HM3MEHUTh (QopMy, pa3Mepbl U CBOMCTBa
MatepHaia — yupyroi uim rmiacTu4eckoi?

18. OOBSICHUTh TOHSTHE TeOpeThuYecKas MPOYHOCTh
kpuctaia. Kak oHa n3MeHsieTcs mpu M3MEHEHUH IJIOTHOCTH




IYCIIOKAII?

19. OOBSACHUTD, YTO MPOUCXOTUT NpU (POPMHUPOBAHUU
TEKCTYpbI B 1e(OPMUPOBAHHOM MaTepuaie?

20. 3auem TpeOyeTcss BOCCTAHABIMBATH IUIACTUYHOCTH
X0JIOAHO1e(hOPMUPOBAHHOTO JUCTa (kaTuOpoBaHHOM
3aroTOBKH, BOJIOUYEHOH mpoBoioku)? Kakoit o0paboTkoi 31O
MOJKHO cAelaTh?

21. OOBSICHUTB, KaKoe CBOMCTBO Marepuana
XapakrepusyeT TBepAocTh. Ha ueM OCHOBBIBArOTCS METObI
u3MepeHus Tepaoctu? B uem ux oriuuue?

22. Kak npoBoJsT MCHbITaHUE Ha yIapHYIO BSI3KOCTH?
Kakosa ero nensb?

23. C KkakoM 1enpl0  NPOBOJAT  YCTAJIOCTHbBIE
UCIIbITaHus?

24. Ha npumepe  JBYXKOMIIOHEHTHOH  CHCTEMBbI
M0Ka3aTh, KaKyt0 WH(OPMAIMIO MOXKHO TOJIYYHTh, MOJIB3YSCH
IIPAaBUJIOM phlyara (IpaBUJIOM OTPE3KOB).

25. CxemMaTH4HO U300pa3uTh JAMarpaMMy JBOMHOMN
CHUCTEMBI C OTCYTCTBHEM pAacTBOPUMOCTH (C  TIOJHOH
pacTBOPUMOCTBIO, C  OIPaHMYEHHOH  pPacTBOPUMOCTBIO)
KOMIIOHEHTOB B TBEPAOM COCTOSIHHH, JaTh XapaKTEPHCTUKY
TOYEK, JIMHUN jauarpammbl, ¢a3 U  0Oe3BapUaHTHBIX
IIPEBPAILCHUI CUCTEMBI.

26. Paccuutath OTHOCUTEJIbHOE KOJINYECTBO
CTPYKTYPHBIX COCTABJISIIOIIMX CIIaBa TPH KOMHATHOH
TEeMIIepaType M CXEMaTHYHO H300pa3uTh CTPYKTYpy CIUIaBa
JIBOMHON CHUCTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH (C MOITHOM
pacTBOPUMOCTBIO, C  OIPaHMYEHHOH  PacTBOPUMOCTHIO)
KOMITOHEHTOB B TBEP/IOM COCTOSIHHH.

217. Onumute oOpazoBanue Jeaedypura. B kakux
CIUIaBaX OH O0pa3yeTcsi, KaKOBBI YCJIOBUS €ro oOpa3zoBaHuUs?
Kakoil neneOyput Ha3biBaloT MpeBpaiieHHbIM? CXeMaTH4HO
n300pa3uTh  CTPYKTYpy Jenedyputa TpH  KOMHATHOM
TemIeparype.

28. Onummre oOpa3oBanue nepauta. KakoBsl yciaoBus
o0pa3oBaHUS M  XapaKTEPUCTUKH  3TOM  CTPYKTYpbI?
CxeMaTu4HO U300pa3uTh CTPYKTYPY NEpIUTa MPpU KOMHATHOM
Temrneparype. KakoBbl pa3HOBUIHOCTHU 3TOM CTPYKTYpbI?

29. N300pa3uth puarpamMmy COCTOSIHHUSI IKEJIE€30 —
KapOuj »kesesa, ykazarh (a3bl BO BCeX 00JacTIX AUAarpaMMBbl,
paccMOTpeTh MpeBpaleHus B cruiase, coaepxkamiem 0,01 (0,2;
0,45;0,8;1,0; 2,5; 4,3;4,7) % C. Kak Takoi crjiaB Ha3bIBaeTcs?
PaccunTtarh  OTHOCHTENBHOE  KOJIMYECTBO  CTPYKTYPHBIX
COCTaBJIAIOLIMX B 3TOM CILIaBE U CXEMaTHYHO M300pa3uTh €ro
CTPYKTYpY NPH KOMHATHOH TeMIepaType.

30. OOBsACHUTH, uYeM JuarpaMma xene3o — rpaduT
OTJIIMYAETCS OT JUAarpaMMBbl JKelle30 — IeMEeHTUT. M300pa3uth
CXEMaTHYHO CTPYKTYpPBl CEphIX UYYTyHOB C  pa3HOM
MeTaJIIINYeCKON OCHOBOH ((heppUTHOM, PeppUTHO-NIEPIUTHOM,
NEPIUTHOW) M C pa3HOU (opMol TpadUTOBBIX BKIHOUEHUIH
(rutactuHYaTOM, MmapoBuAHON). OOBICHUTH, KaK MPOUCXOIUT
nporiecc rpadpuTH3anuUd U GOPMHUPOBAHUS CTPYKTYPHI B ATHX
CIUIaBax.




IIpumepHBIe NpaKTHYECKHUE 32JaHUS VIS IK3aMeHa:

1. M300pa3uth TMOJIHYKO JAMarpaMMy  COCTOSTHHS
JKEIe30 —  YrIepoj, ykaszarh ¢asbl BO BCEX 00JacTsIX
JMarpaMMbl, PacCMOTPETh NPEBPAIICHUS B CIUIABE CHCTEMBI
xKenmezo —  Kapbun kenesza, comepxkamem 0,01 (0,2; 0,45;

0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoi#i crjaB Ha3bIBaeTCs?
PaccuutaTh  OTHOCUTENBHOE  KOJMYECTBO  CTPYKTYPHBIX
COCTABJISIONINX B ATOM CIUIABE U CXEMATHYHO M300Pa3HUTh €ro
CTPYKTYpY IIpY KOMHATHON TeMIIepaType.

2. N300pa3uTh TOJNHYI JMarpaMMmy  COCTOSHUS
JKEINe30 —  yriiepoja, ykasaThb (asbl BO BCEX 00JacTsIX
JarpaMMBbl, PacCMOTPETh MPEBPAIICHUSI B CIUIABE CHCTEMBI
xkenezo — rpadut, comepxkamem 2,5 % C, ¢ pasHoi

METaJUTMYECKOM OCHOBOM ((peppuTHOH, (heppUTHO-TIEPIUTHOM,
NEPIUTHOW) M C pa3HOW (opMol TpadUTOBBIX BKIFOUYCHUI
(mnactuHYaTOM, mWapoBuaAHOM). Kak Takoii cruiaB Ha3biBaeTcs?
CxeMaTu4HO W300pa3uTh €ro CTPYKTYpPy NpPH KOMHATHOM
TeMIeparype.

3. PacmmugpoBaTh Mapku cTaju, yka3zaB COAEp)KaHUE
yriepoja, BUA W COACp)KAHUE JICTUPYIOIIUX JJIEMEHTOB,
Ka4ecTBO, Ha3HAUYE€HUE U IPUMEPHBIE CBOWCTBA.

4. Pacmmgposats MapKy ceporo (JtuTeiiHorO,
BBICOKOIIPOYHOI'0, KOBKOI'0) UyT'yHa, YKa3aB €ro CTPYKTYpy H
YCIIOBHS MTOJTyYCHHS

5. HazoBure kputMyeckue TOYKM CTald U MX
o0o3zHauenune. Kak oHu omnpexpenstorca? YkazaTb  UX
nojoxkeHue Ha quarpamme Fe-C.

6. Kaxon ayCTCHUT u 1oYyeMy Ha3bIBAIOT
nepeoxnaxaeHHeIM?  Kak  ompenenuTh — CTENEHb  €ro
MePEOXTaKIACHUS?

7. [ToueMy B 3akaJeHHOM CTaau BCErJa NPUCYTCTBYET
OCTaTOYHBII ayCTEeHUT?

8. Kak MOKHO HCIIOJIb30BAaTh Ha IIPaKTHKE
M30TEPMHUYECKUE JUarpaMMbl pacnajga HMepeoXJIaXKICHHOTO
aycreHuTa?

9. Kak wu3MeHsATCS CBOWCTBA CTanu MNPHU YBEIMYECHUH

CKOPOCTH OXJIaXKJIeHUs B epIuTHOM UHTepBajie? OObICHUTS,
nouemy?
10. Breibpate  Hambojee AHUCIEPCHYIO  CTPYKTYPHYIO

COCTaBJIsIONIYI0, (opmupyromytocss 1pu  AuG y3MOHHOM
pacnajie IepeoxJIaKIEHHOTO ayCTeHUTA.

11. Yro oOmiero u B 4eM OTJIWYHS B CTPYKTYypax MEpJIuT,
COpOUT U TPOOCTUT?
12. OOBsSICHUTD, TOYEMY MAaPTEHCUT MMEET BBICOKYIO

TBEPAOCTb. 3a4€M CTallb CO CTPYKTYpOHl MapTeHCUTa Halo
MIOABEPraTh OTIYCKY?

13. OOBSICHUTD, B KAKOU CTaNK OYJIET BBIIIE TBEPIOCTH MIPH
3akaiike: B ctanu 45 umu 30XT'C?
14. OObsicHUTh, y Kako cranmu Oyaer  Oojblue

MIPOKAJIMBAEMOCTD — YIIIEPOJAUCTON MM JIETUPOBAHHOM? 3auem
HE00X0/IMMO 3HATh MPOKATMBAEMOCTb CTalU?
15. Kak BbIOpaTh CKOPOCTh OXJIAXKIECHUS NPH 3aKaJIKe JUIs




MOJIyYEHUSI MApTEHCUTHOW CTPYKTYpbl 1O BCEMY CEUYCHHIO
uznenus’?

16. Jns  kakol  cralm  —  JIOABTCTOMJHOM  HIIH
3a9BTEKTOMIHOM — HYXKHO MPUMEHATHh HEMOJIHYIO 3aKalKy?
[Toscauth, ncnons3ys auarpammy Fe-C.

17. CpaBHuTe CBOICTBa CTaau ¢ OEMHUTHOM CTPYKTYpOU U
MapTEHCUTHON CTPYKTYpOH, ¢ OEHHUTHOH W TPOOCTUTHOM
CTPYKTYpoil. OOBSICHUTE pa3IHuusl.

18. [Touemy mpu OTIyCKE 3aKaJC€HHOM CTajld BBIOWPAIOT
pa3IMYHbIC TEeMIIepaTyphl HarpeBa?
19. Kakas cranp mocne ymyumeHus: OyaeTr UMeTh Ooliee

BBICOKYIO TBEPJOCTh: cTalib 45 nnu ctanp 30XI'C, ecin oTiryck
MIPOBOJIMJIN TIPU OJAHOM U TOM ke TemiepaTrype?

20. [ToueMy pexymuil HMHCTPYMEHT U3 YIJIEPOJIUCTON
CTaJli MOJIBEPraloT HU3KoMy otiycka. Kakas Oyner cTpykrypa
Y CBOMCTBA TAaKOT'0 MHCTpyMEHTA?

21. B uem ocHOBHas OCOOEHHOCTP U MPEUMYIIECTBA
TEPMOMEXaHHYECKOW 00padOTKU CTaIH?
22. C  KkakoW  IeNbl0  HACBHIIAIOT  MOBEPXHOCTH

HI/I3KOYFJICpO,Z[I/ICTOﬁ crain YFJ'ICPO,I[OM?

OIIK-1.3

[Ipumenser MeTOabI
MOJICIIUPOBAHUS 5
MaTeMaTH4YECKOro
aHaIM3a JJIsl perIeHus
3a1a4

I[IpumepHbIe NpaKTHUYECKHeE 32JaHUS [JISl 3a4eTa Mo
pelIeHunIo 3a1a4 U3 npodeccnoHanbHOM 00/1acTH

1. Kak mpoBectn Makpoananus? KakoBbel ero 1enu,
METO/Ib1?

2. Kakum MeTooM MOXXKHO HCCIeIOoBaTh pacrpeiesieHue
Cephl B CIIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kak npoBecTu rirybokoe TpaBieHHe cTalbHOro obpasia.
Kaxogs1 ero nenu?

4. Kakum MeTomoM MOXKHO BBISSBUT TMOPBI, TPEUIUHBI,

PaKOBUHBI, KPYITHbIE HEMETANINYECKUE BKIIIOUEHUS B OTIMBKE
(cauTKe, OTIMBKE, TOKOBKE, IPOKaTe)?

5. [Ipn MakpoaHanmuse CIWTKA BBISBIECH JIMKBAllMOHHBIN
KBajpaT (MoaycaaoyHas JIMKBALUs, OCeBas IOPHCTOCTH,
CKBOPEUHUK, KaMHEBUIHBIA WU3JI0M, (IIOKEHbI, MIH(PEPHBII
u3JI0M, pacciioenne). OObSICHUTh MPUYMHBI MOSBIEHUS 3TOTO
negekTa M BO3MOXKHBIE CIIOCOOBI  €ro  HCHpaBJICHUs
(mpenoTBpalleHus).

6. Kak oTnuuuTh ycTajoCTHBIM M3JI0M OT NMPOYUX BHJIOB
nznoma? KakoBbl IPUUMHBI TPOSBIEHUS TAKOTO U3JIoMa?

7. Kak oTanunTe BsA3KO€ pa3pylLIeHHE OT XPYIKOTro?

8. Kak mnpoBecTH MHMKpPOCKOIIMYECKOE HCCIEI0BaHHE

MeTajuimueckoro marepuana? UYTo MOXKHO BBISIBUTH C
ITOMOIIIBIO TAKOTO UCCIIETOBAHUS?

9. Kak MOXHO TOBIMAT, Ha BEJIMYMHY 3€pHA NpH
Kpuctaumm3annn Metauia? Kakue mMepbl MOXKHO NPEUIOKUTH
JUTSL TOTO, YTOOBI 00ECTIEYHUTh MOJYyYeHHE MEIKOTO 3epHa MpH
KpHUCTAJIIM3aLH ?

10. OO®BsACHUTH, B YEeM pa3Iu4he MEXKIy XOJOJHOW H
ropsyeit miuactudeckor  nepopmanusmu?  Ilouemy mnpum
XOJIOMHOM  TIacTuyeckor — nmedopmanuu — HaOIIOIAeTCs
YIPOYHEHHE MeTallla, a P ropsiyeil 3Toro He MPOUCXOAUT?
11. Kak BOCCTaHOBUTH MJIACTUYHOCTD
X0JIOAHOIe(hOPMUPOBAHHOTO JMCTA (kamTnOpoBaHHON




3arOTOBKM, BOJIOYCHOW MpoBosiokH)? Kak ocyIiecTBUTh
OTIepAIUIO PEKPHUCTATUIN3ANMOHHOTO OTKUTA?
12. Kak onpenenuTs npenea yupyrocTH (Mpeaes TeKy4ecTH,

npeaci IIPpOYHOCTH, OTHOCHUTCIIBHOC YAJIUMHCHUC,
OTHOCHUTEJIBHOE CY)KEHHE, TBEPAOCTh, YIApHYIO BS3KOCTb)
MaTepuana?

13. Kak omnpenenuth OTHOCHUTEIBHOE KOJUYECTBO (ha3
(CTPYKTYpHBIX COCTaBJISIIONINX) MPHU 33JaHHON TeMmIepaTrype B
NBOWHBIX criaBax? [TosicHuTh rpadudecku.

14. Ilpu Kakux yCIOBHSAX B METANIMYECKUX CIIJIaBaX MOXKET
0o0pa3oBaTh TBEP/IbI pacTBOP 3aMeleHUs (TBEpblii pacTBOP
BHE/IPCHHS, XUMHUYECKOE COCJAMHEHHE, MEXaHHUYECKasi CMECh
koMmrioHeHToB)? Kak BeIsimar obmactu 3tux a3 Ha
JyarpaMmax COCTOSIHUS?

15. Cxematu4yHO U300pa3uTh KPHUBYID OXJIKICHHUS |
CTPYKTYpY JI00O0TO cCIjIaBa JBYXKOMIIOHEHTHOH CHCTEMBI (C
OTCYTCTBHEM PACTBOPHUMOCTH, C MOJHON PaCTBOPUMOCTBHIO, C
OTPaHUYEHHOW PACTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHWM) TIPH KOMHATHOM TEMIIeparype.

16. CxemaruyHo H300pa3UTh CTPYKTYpy JOOOTO CIliaBa
JBYXKOMITOHEHTHOW CHCTEMBI NMPU KOMHATHOH TemIeparype,
paccuuTaB  OTHOCUTEJIBHOE  KOJMYECTBO  CTPYKTYPHBIX
COCTaBJISIOLIMX.

17. Ilpu MHUKpPOCKONIMYECKOM HCCIEAOBAaHUU B CIUIaBE
HaOmoMaloTcss 3epHa (epputa M HEOOJBIIOE KOJIUYECTBO
nemenTuta. Kak Ha3pBaercs Takoi criaB? KakoBbl ero
CBOIicTBa U 00JaCTH IPUMEHEHUS?

18. Ilpu MHUKpPOCKONIMYECKOM HCCJIECIOBAaHUU B CILJIaBe
HaOmromaroTcs 3epHa (epputa u mnepaut. Kak HazbIBaeTcs
Takoi crutaB? KakoBbl ero CBOMCTBa M Kak OHHM 3aBUCAT OT
konuuecTBa mnepnura? KakoBbl 00jJacT NPUMEHEHHUS 3THUX
J1aBOB?

19. TIlpm MHUKPOCKONHMYECKOM HCCIECIOBAHUU B CIUIaBE
HabmoatoTes nepauT. Kak HazpiBaeTcs Takoi criaB? KakoBbl
Pa3HOBUJHOCTH TaKOW CTPYKTYphl M pa3Jiddusi B WX
cBoiicTBax?

20. TIlpm MHUKpPOCKOIHMYECKOM WCCIEIOBAaHHHM B CILIaBe
HAOII0IAI0TCS TIEPIIUT U CeTKA IIEMEHTHUTA MO TPaHUIaM 3€PEH.
Kak wnaspiBaercs Takoii criaB? KakoBel ero cBoOWCTBa u
obnacTu mpuMeHeHus ?

21. Tlpm MHUKPOCKONMHMYECKOM WCCIEIOBAaHWHA B CILIaBe
HaOmromaercst nenedyput. Kak Has3piBaeTcs Takod cruiaB?
KaxoBsI ero cBoiicTBa 1 00J7aCTH IPUMEHEHUS?

22. Ilpu MHKPOCKOTHYECKOM HCCIEAOBAaHUN B CIUIaBE
HaOmroaroTes 3epHa (epputa U BKIroueHHs rpadura. Kax
Ha3bIBAETCs Takue criiaBbl? KakoBbI pa3HOBUIHOCTH CILIABOB C
TaKHUMH CTPYKTYPHBIMHU COCTABJISIONTUMU, KAKOBBI Pa3IINIHs B
UX CBOMCTBax?

23. Ilpm MHUKpPOCKONHMYECKOM WCCIEIOBAaHHHA B CILIaBe
HaOM0IAI0TCs 3epHa PeppuTa, IEPIUT U BKIIOUCHUS rpadura.
Kak wHaspBaeTcst Takue cruiaBbl? KakoBBI pa3HOBHIHOCTH
CIUTAaBOB C TAKUMHU CTPYKTYPHBIMH COCTAaBJISIONIUMH, KaKOBBI
pas3Iuyus B UX CBOMCTBAx?




24. Tlpu MHUKPOCKOTMYECKOM HCCJICIOBAaHWH B CIUJIaBE
HaOJII01at0TCS IEPIUT U BKITIOUeHus rpaduta. Kak HazpiBaeTcs
Takue criaBbl? KakoBbl pa3HOBUAHOCTH CIUIABOB C TaKUMHU
CTPYKTYPHBIMH COCTaBIISIOLIMMH, KAKOBBI Pa3niyusi B HX
cBoOMcTBax?

25. Kak wuaeHTHOHUIMPOBATH B CTAIM BUAMAHIITETTOBYIO
cTpykTypy? Ilpu Kakux ycloBUSX OHA MOXET 00pa3oBaThCs U
KaK 3TO TIOBJIMSIET Ha CBOMCTBA CTaM?

26. Ilpu kakuxX YyCIIOBHSX B CTIM MOXKET 0Opa30BaThCs
nepechimeHubiii  Gpepput? Kak OH TOBIHsSET HA CBOMCTBa
ctanu. Kak npenporBparuts ero odOpazoBaHue?

IIpuMepHbIe NPpaKTHYECKHe 3aaHUS /ISl IK3aMeHa 10
peleHuIo 3a1a4 u3 npogeccCuoHaAILHOM 001acTH (5
ceMecTp)

1. OOBsICHUTh, KaK BBIOpAaTh COJEpIKaHHE yriepoja B
CTalM IS U3TOTOBJICHHUS JETald MAIllWH, KOHCTPYKLIUU HITH
COOPYXKEHHUS.

2. OO0BsICHUTD, KaK BRIOpATh COAEpKaHUE YIiIepoa B CTaIN
JUTSL U3TOTOBIICHHS PEXKYIIETO (IITaMIIOBOTO) HHCTPYMEHTA.

3. Kak mo cTpykTypHOMY NpU3HAKY MOXHO OIpPEAETUTH
ctayib (Oenblii 4yryH, cepblii 4yryH, MOJIOBHHYATBIA YYTYH,
JKEJIe30 TEXHUYECKON YUCTOTHI)?

4. OOBSCHUTD, MOXHO JIM HCIIOJNB30BaTh OCNbIA YyryH B
Ka4yecTBe KOHCTPYKIIMOHHOTO MaTepuala.

5. OOBACHUTD INpEeuMyIIecTBA CEpPOro  4YyryHa IIO
CPaBHEHHIO CO CTaNbIO.

6. OOBSCHUTD, MOXHO JI MCIIOJNB30BaTh OCNbIi YyryH B
Ka4yecTBe KOHCTPYKIIMOHHOTO MaTepurana?

7. OO0bscHUTD, Kakas (popMa rpaduTa B MEHbILIEH CTEIIEHU

ocnalisieT MeTaIJIMYecKyl0o OCHOBY uyryHa? Kak mosyuuTtsb
Takyto ¢popMy rpaputa B OTIMBKE?

8. Kak rmosryunTs OTIIMBKY CO CTPYKTYPOM KOBKOTO UyTyHa?
KakoBbl pa3HOBUIHOCTH CTPYKTYphl TaKOro 4YyryHa U €ro
cBoiicTBa?

9. [loueMy He mNPOUCXOIUT YHOPOYHEHMSI CTalIM IPHU
ropsueil miactudeckoit negopmanuu npu 1050 °C?

10. Touwemy nedopmanus ceunna (Tt = 327 °C) mpu
KOMHATHOW TemImepaType sBjsieTcs ropsueit neopmanmein?
11. Ilpu pekpucCTaUIN3aLMOHHOM OTXKHUT€ XOJIOJHOKATaHOU
7eHTHl U3 ctanu 08Km oxJlaXKJeHUE B UHTEpPBAJIC TEMIIEpaTyp
680 — 370 °C Bemyr ¢ wmamoii ckopocthio. Ilouemy »5TO
HeoOxoanmo?

12. Ha3HauuTh peXHUM pPEKPUCTAJUIM3ALMOHHOTO OTXKUTa
JUIS1 HAKOYTJIEPOJUCTOMN XOI0JHOKATaHO! JINCTOBOM CTAJIH.

13. Kak ompenenstoT CKIOHHOCTb CTalld K POCTY 3€pHA MpH
Harpese?

14, Ha3HauuTh pEXUM IOJHOTO OTXKHIra Ui CTaId MapKu
45.

15. Ha3HauuTh pexXuM HOPMAJIU3AIMH IS CTAJIH MapKH 45.
16. BriOpare TepMmHuuecKyr0 00paOOTKY IUIsl MCIPABICHHS
BUMAHIITETTOBON CTPYKTYpHI B CTAIbHON OTIIMBKE.

17. BeiOpatb TepMmuueckyro oOpaOOTKy JUIsl HUCIIpaBJICHUS
KPYNTHO3EPHUCTOMN CTPYKTYphI FOpPsTYEKaTaHON CTAJIN.




18. BwiOparh 3akaJioyHyl0 Cpemy, OOECIeYHBAIONIYIO
HauOOJIBIIYIO TPOKATUBAEMOCTh YIIIEPOAUCTON CTaIH.

19. BmiOpath  3akajouHyr  cpeay I 3aKaJIKH
JIETUPOBAHHOM YIJIE€POAUCTON CTAIIN.

20. BwiOpaTe pexuM  OTIyCKa 3aKaJICHHOHW  CTajw,
o0ecreynBaroInil COXpaHEHNUE BBICOKON TBEPAOCTH.

21. BwiOpaTh pexuM OTIyCKa 3aKaJICHHOHW  CTajw,
o0ecTeynBaroIInil BHICOKHE yIIPYTHe CBOWCTBA

22. BwiOpaTh pexuM  OTIyCKa 3aKaJICHHOHW  CTajw,
oOecrieynBarOIMi  COYETAaHHE  BBICOKOW  MPOYHOCTH,
TBEPAOCTH, IJITACTUYHOCTHU U YIAPHOH BI3KOCTH.

23. Cranp 45 ObUta OJIBEPTHYTA HArpeBy MOJ 3aKAJIKY 10
temriepatypbl 740 u 840 °C. Kakoit pexxum HarpeBa BbIOpaH
MPABWJIBHO U NOYEMY?

24. Cranp Y10 ObUTa MOABEPrHYTA HATPEBY O] 3aKAJIKY 10
temneparypsl 740 u 900 °C. Kakoil pexxum HarpeBa BbIOpaH
IIPABWJIbHO U NOYEMY?

6) HOpﬂ)IOK NMpoOBECACHUA l'[pOMe)KyTO‘-IHOﬁ aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OIlCHUBaAHUA:
HpOME)KyTO'—IHaH aTrrecranusd 1o JMCIHMIJINHE «MaTepnaJIOBeneHne» BKJIFOYACT TCOPCTHYCCKUEC

BOIIPOCHI, ITO3BOJIAIOIINEC OICHUTh YPOBCHb YCBOCHUA O6y‘~IaIOH_II/IMI/IC$I 3HaHHﬁ, H IIPAKTUYCCKHUC
3aJaHHs, BBIABIIAIOINUEC CTCIICHD C(bOpMI/IpOBaHHOCTI/I YMCHI/Iﬁ n BJ'Ia,Z[eHHﬁ, H IIPpOBOAUTCA B BUAC 3a4€CTa
H 3K3aMCHa.

3aueT IIPOCTABJIACTCA ITOCJIC OLUCHKHU 3HAHUH o6yqaroumxc>1 I10 pe3yJibTaTaM 3alllUThI BBITIOJTHCHHBIX
J'Ia60paTOpHI>IX pa60T H KOHTPOJIbHBIX pa60T, BKIIIOYAIOIUX TCOPETUICCKUEC BOIIPOCHI U ITPAKTHYCCKUC
3aJaHusd.

IToka3zarenu u KPUTEPHUH OCHUBAHUA 3a4e€Ta:
I[J'ISI TMOJIYYCHU S OLICHKU

—<GaUYTCHO» — O6y‘l8.l-0H.IPII>iCH JAOJIKCH ITOKA3aTh 3HAHUA HC TOJILKO Ha YPOBHE BOCIIPOU3BCACHUS U
00BICHECHUS I/IH(i)OpMaIH/II/I, HO U MHTCJJICKTYAJIbHBIC HABBIKHW PCUICHUA HpO6J’I€M " 3a71a4, HaXOXACHU A
YHUKAJIBHBIX OTBETOB K HpO6HCMaM, OLICHKHU U BBIHCCCHUSA KPUTUYICCKHUX CY)KI[GHI/II\/'I;

— «HE 3aYTCHO» — O6y‘l&IOI.I.IHfIC§I HE MOJKCT IIOKAa3aTh 3HAHUA Ha YPOBHC BOCIIPOU3BCACHU A U

0OBsICHEHHS I/IHCI)OpMaI_II/II/I, HE MOJXKCT IMOKA3aTh HHTCIICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a/1a4.

DK3aMeH Mo JAaHHOM JUCIUILINHE IMpOBOAUTCH B YCTHOﬁ (1)0pMe 10 9K3aMCHAIITUOHHBIM 6I/IJ'IeTaM,
KaXKIbIi U3 KOTOPLBIX BKIIFOYACT 2 TCOPCTUUCCKHUX BOIIPOCA U OAHO NPAKTUYICCKOC 3aJaHUC.

IToka3zarenu u KPUTEPHH OCHUBAHUSA IK3aMeEHa:

— Ha OLIEHKY «OTJMYHO» — 00y4aIoUIUiics IEMOHCTPUPYET BBICOKUN YPOBEHb C(POPMHUPOBAHHOCTHU
KOMIIETEHIIN, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIIyOOKO€e 3HaHue yueOHOro MaTepuasa, CBOOOIHO
BBITIOJIHSICT MPAKTHUECKUE 3aJaHHsI, CBOOOTHO ONEpUPYET 3HAHUSAMH, YMEHUSIMH, IPUMEHSET UX B
CUTYyAalUAX MOBBIIIEHHOMN CII0KHOCTH.

— Ha OLIEHKY «XO0POII0» — 00y4Jarouuiics AeMOHCTPUPYET CPeIHUIN YpOBEHb C(HOPMUPOBAHHOCTH
KOMITETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHsI OCBOEHBI, HO JOIMYCKAIOTCS HE3HAYUTEIbHbBIE OIINOKH,



HETOYHOCTH, 3aTPYAHECHUS MTPU aHAJTUTHUUECKUX OIEpalUsX, IEpeHOCe 3HAHUN U YMEHUI Ha HOBBIE,
HECTaHJapTHBIEC CUTYyAIINH.

— Ha OLIEHKY «y/I0BJeTBOPHUTEIbHO» — 00yUYaIOUIUICS IeMOHCTPUPYET MOPOrOBbIN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOIIPHUITUI TOITYCKAIOTCSI OIINOKH,
NPOSIBIIIETCS] OTCYTCTBHUE OTACIbHBIX 3HAHUH, YMEHUH, HABBIKOB, 00YYaIOIIUICS UCIIBITHIBAET
3HAUUTENbHBIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUU 3HAHUSAMU U YMEHUSMHU IIPU UX MEPEHOCE HA HOBbIE
CUTYallUH.

— Ha OIEHKY «HEeY/I0BJIETBOPHUTEIbLHO» — 00YJaIOIIUICS JEMOHCTpUPYET 3HaHus He Oosee 20%
TEOPETUIECKOr0 MaTeprana, JOIMyCKaeT CYIIECTBEHHbIC OTMOKHU, HE MOXKET MOKa3aTh
WHTEIJICKTYaTbHbIC HABBIKM PEIICHUS TPOCTHIX 3a/1a4.








