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PaGouas nporpamma coctasieHa Ha ocHoBe PI'OC BO - 6akanaBpuatr no HarnpabjieHHIO
noarotosku 22.03.02 Meramutyprus (npukasz MinoOpnayku Pocenn ot 02.06.2020 r. Ne 702)

PaGouast mporpamma paccMOTpeHa M onoOpeHa Ha 3acenanuu Kadeapel JInteinbix

MPOLIECCOB ¥ MaTepHaIOBEACHUS
08.02.2024, npotokon Ne 6

3aB. kadepoii mz/- H.A. ®eokTncroB

Pa6ouas nporpamma onodpena meroanueckoi komuceneit UMMuM
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CoriacoBaHo:
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JIner akryaauszanuu padoueil nporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Troly Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoktucton

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM rojly Ha 3aceaHuu Kageapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl JIMTEHHBIX MPOLECCOB U MaTEPHATIOBEICHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu kapeapsl JIMTEHHBIX MPOLIECCOB U MAaTEPUATOBEICHHUS

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensmu ocoenust nucuumuinabl KMATEPUAJIOBEJAEHUE» sBnsitoTcst: mpuoOpeTeHue
CTyJICHTaMH TEOPETUYECKUX 3HAHUW O 3aKOHOMEPHOCTSAX, ONPENESIOIUX CBOWCTBA
MaTepHaJIOB, MPAKTHYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTallMH, HEOOXOAUMBIX OaKaiaBpy
no mnpodpuiaro «MeTauryprus YEepHBIX METaJUIOBY» MJis IUIOJOTBOPHOM MpodhecCHOHATbHON
JIeITCIIEHOCTH.

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

JucuuiuinHa MarepuanoBeieHHe BXOJUT B 00s3aTENbHYIO 4YacTb y4eOHOTO IIIaHa
00pa30oBaTebHON IPOrPaMMBbI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

HcTopus Meramrypruu

dusnueckas XuMus

BBenenue B HanpaBiieHue

OO1w1ast 1 HeopraHuyecKast XUMus

dusnka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIyYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padboTa

Kosmreast 06paboTka cranu

JIuTelHoe MporU3BOICTBO

PasnuBka u KpucTaIIIM3anus CTaau

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

MonenrpoBaHue MPoOLECcCOB U 0ObEKTOB B METAJLTypIUH

Meroas! cClleI0BaHNs MaTEPUAIIOB U ITPOLIECCOB

ITpon3BoiCTBEHHAS - TEXHOJIOTHYECKAs (TPOEKTHO-TEXHOJIOTMYECKast) MPaKTHKA

HoBrle TexHOMOrNYECKUE PELIEHUs B METAJITYPTUH YEPHBIX METAJIJIOB

VYuebHas - HayyHO-HMcclenoBarenabckass paboTa (MONydyeHHEe NEepBUYHBIX HABBIKOB
Hay4YHO-UCCIIeI0BATENIbCKON pabOThI)

[ToaroroBka K npoiietype 3aliyThl ¥ 3alIMTa BHITYCKHON KBaTM(PUKAIMOHHOMN paboThI

[IponBuxeHNEe HAYYHOU IIPOLYKIUU

IIpon3BoacTBEHHAs - IPEATUIIIIOMHAs IPAKTUKA

Mertposnorusi, cTaniapTu3anus U cepTUPUKALIL

IIpoekTHas nEeATENTBLHOCTD

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUs!

AUCHUILTUHBI (MOYJIs1) ¥ MIJIAHUPYEMBbIE Pe3yabTAThl 00yUeHH sl

B pesynpraTe ocBoeHus aucuUIuHb (Moayns) «MaTtepuanoBeneHne» oO0yqaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETEHIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTop JOCTHIXKCHHA KOMIICTCHIIMH

OIIK-1 CrnocobeHn pemaTh 3agaydl NPOPEcCHOHATBHON JAEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMATHUECKOT 0 aHaJIN3a, €CTECTBEHHOHAYYHbIE U OOLIEMH)KEHEPHbIE 3HAHUS

OIIK-1.1 Hcnons3yeT €CTECTBEHHOHAYYHBIE 3aKOHBI W IPUHLMUIIBI [IPU PELICHUU
MTPAKTHUYECKUX 33124
OIlK-1.2 Pemaer crangaptHele mnpodeccuoHanbHBIE 3aladd ¢ PUMEHEHHEM

0OIIENHKEHEPHBIX 3HAHUI

OIIK-1.3 HpI/IMCHHCT MCTOABI MOACTIUPOBAHUA U MATEMATUUCCKOT' O aHaJIn3a JJIsd




|perennst 3anau Teopernyeckoro n MPUKIAIHOrO XapaKTepa




4. CTpyKTypa, 00bEéM U coaep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM

YUCJIC:

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

— BHEAyJUTOpPHAs — 6 aKaJ1. 4acos;

— caMocTosiTenbHas 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 = s
o | KOHTaKTHas pabora E 3 dopma TEKyIEro
=
N B aKaJl. yacax o Bu KOHTPOJISt
Paznen/ tema 3 (B axaj. uacax) E B A y P Kon
S 3 © | caMOCTOSITENBHOM | yCIeBaeMOCTH U
JUCLIATUINHBI 5 E o« . | komnereHuuK
O g £ padoThI MIPOMEKYTOUHOH
nab. | mpakr. | 3 &
Tlex. 29 aTTecTaluuu
3aH. 3aH. | U &
1. Beenenue
1.1 Pomnp wMartepuana B
3KCIUTyaTaluu H3JIEIHN. .
[IpopaboTka Texymmit
OCHOBHEBIE MOHATHA. 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
Marepuana 9KCIIPECcC-0IPoC
Hayku.Knaccudukarus
MaTepHaJoB.
3 [TpopaboTka
1.2 Krnaccupukanust JIEKIIUOHHOTO Texymmit
MaTepHajoB. OcHOBHbBIE MaTepHana; KOHTPOJIb:
CBOMCTBA MaTepHaoB. IIOATOTOBKA K amura OIIK-1.1,
CBs13b MEX]ly CTPYKTYpOH U 2 2 6 11a00PaTOPHBIM 71a00PaTOPHBIX OIIK-1.2,
CBOMCTBAaMH  MaTEpHAJIOB. 3aHATHSM; pabor. OIlK-1.3
Meronpt HCCIIEI0BAHUS IIOATOTOBKA K KonTponsHas
CTPYKTYPBIL KOHTPOJIBHON paboTta
pabore
Wroro no pazneny 4 2 11,2
2. ATOMHO-KPHCTAITTHIECKOE
CTPOCHHE MaTEpHAIIOB
IMpopaboTka
2.1 Bwuael KpUCTaJUIOB. JIEKIUOHHOTO .
K MCTannZI[/Iqecxaﬂp eIIeTKa Ma]ie uaa; Texymuii konrpoms - OTTK-1.1,
HEHHMO DU p : 2 6 noaroIT)oBKa,K KonTpobHas OIIK-1.2,
P ’ . pabota OIIK-1.3
AHM30TpONHSIL. KOHTPOJIBHOM
3 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIHOHHOTO .
K I/ICT&J‘IJ‘II/I‘IGCKOFOI[ ¥ Ma];e nana; Texymuii kourpons | OTIK-1.1,
P 2 6 P ’ KonTponbhas OIIK-1.2,
CTPOCHHUSI. MexaHu3MbI MOJITOTOBKA K
N pabota OIlK-1.3
mudhy3uu KOHTPOJIBHON
pabore
Wroro no pazneny 4 12

3. Kpucrannmm3zanus paciuiaBos




[TpopaboTka

JIEKIIMOHHOTO .
3.1 TepMoauHAMUYECKHE MaTepuana; TekyIuuii KOHTPOJIb
CJIOBHS KPUCTAJUTU3AIUU. ’ KonTponbnas
Y P 1 MOATOTOBKA K P OIIK-1.1,
Mexanusm paboTa
R 8 11a00paTOpHBIM Sammura OIlK-1.2,
p 1. 3aHSATHUSM; - OIlK-1.3
IMapameTpbl 1ab0PaTOPHBIX
MOJITOTOBKA K
KpHUCTAITH3AIIHH. o pabor
KOHTPOJIbHOU
3 pabore
ITpopaboTka
3.2 CamomnpousBoyibHasT H JIEKIINOHHOTO .
Tekyluii KOHTPOJIb
HECaMOIIPOU3BOJIbHAS MaTepHana;
KonTponbnas
KpUCTAJUIM3aLHS. MOATOTOBKA K OIIK-1.1,
paboTa
MomudunupoBanue. 8 n1ab0paTOpHBIM OIlK-1.2,
3ammura
HennputHas 3aHATHIM; OIIK-1.3
J1a00PaTOPHBIX
kpuctamnzanus. CtpoeHue MOJITOTOBKA K aGor
CIIUTKA KOHTPOJIbHOU p
pabore
HWroro no pazneny 16
4. Jledpopmamms ¥  Harpes
Je(OPMUPOBAHHBIX MATCPHAJIOB
ITpopaboTka
4.1 Ynpyras u JIEKIINOHHOTO .
pyr H Texymuii KOHTPOJIb
riactTuyeckas aedopmarus. MaTepHaa;
KonTponbaas
Mexanm3m  nedopmanuu. IMOJAOTOBKA K OIIK-1.1,
pabota
N3menenue CTpyKTypel U 6 11a00paTopHBIM OIIK-1.2,
N 3ammura
CBOWCTB 3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJTOTOBKA K AGoT
MeTasuia mpH aeGpOopMaIiim. KOHTPOJIBHOM p
3 pabore
ITpopaboTka
JICKITMOHHOTO .
. Texymuii KOHTPOJIb
4.2 VI3MeHeHHE CTPYKTYPBI Matephana, Konrtponbhas
1/1. CBOICTB TMIpH Harpese TIOZIrOTOBKA K abora OIK-1.1,
edopmuy; OBaHII;OI‘O P 6 nabopatopHsiM é)amHTa OIIK-1.2,
ACQOPMHP 3AHATHAM; OIIK-1.3
MeTaua. 71a00PaTOPHBIX
MOJATOTOBKA K
N pabor
KOHTPOJIBHOM
pabore
HWroro no pazaeny 12
5.  MexaHuueckne  CBOICTBa
MaTepHaJIOB
[IpopaboTka
JICKIIMOHHOTO .
5.1 OcHOBHbBIC TOHATUS U MaLTle nana; Texymuii kourpons - OTIK-1.1,
0i1 eIeTICHISI 6 o, FOIT)OBKa’K Konrpombnaz OIK-1.2,
P ' A . paboTa OITK-1.3
KOHTPOJIBHOM
pabore
IMpopaboTka
3 JICKITHOHHOTO .
. Texyuuii KOHTPOJIb
MaTepHana;
5.2 Bwungpl, MeTOmsl M Samura
060pyI0BaHNE anst [IOATOTOBKA I 71a60pPaTOPHEIX OIK-1.1,
6 n1a00paTopHBIM OIlK-1.2,
UCTIBITAHUS MEXaHHYECKHX pabor
. 3aHATHUAM, OIIK-1.3
CBOMCTB. KonrtponbHas
MOATOTOBKA K
N pabota
KOHTPOJIBHOM
pabore
Wroro no pazaeny 12

6. @a3oBBle ¥ CTPYKTYpHBIC
HpEeBpaLCHUS B
JIByXKOMITOHEHTHBIX
METAJNINYECKUX CUCTEMAaX




ITpopaboTka

JIEKLIIHOHHOTO .
6.1 OcHOBHBIC TMOHSATHSA Ma];e Hana; Texyumwii kontpons - OTTK-1.1,
Téopym CILIaBOB 2 8 noz[rogom(a’x KonrpormHas OlIK-1.2,
' . abora OIIK-1.3
KOHTPOJIbHOU pabor
pabote
ITpopaboTka
3 NeKIHOHHOTO  |.¢ y
MaTepuana; eKyIINI KOHTPOJIb
6.2 JlmarpaMMbl TBOWHBIX ’ KonrtponbHas
CHCTEM dopmupoBanue TOAIrOTOBKA K abora OIIK-1.1,
: . , J1a00paTOPHBIM -1.2,
CTPYKTYPBI b I:301/11{51)( 2 4 6,6 Goparop SI’)a nTa OrIK-1.2
cmpgioip g SQHATHIAM, 11260 I;To HBIX OIIK-1.3
’ MIOJITOTOBKA K pa60$
KOHTPOJIbHOU p
pabore
Hrtoro no pazgeny 4 4 14,6
7. XKene3oyriepoaucTrie CIUIaBbI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTrka 1 Texymuit kouTpons| OITK-1.1,
Marepuana;
JuarpamMmmbl (azoBoro 2 8 KonTponbhas OIlK-1.2,
MOJITOTOBKA K
COCTOSIHUS JKEJIE30-YTIIepPOI KOHTPOBHOH pabota OIlK-1.3
pabote
ITpopaboTka
3 NIeKIHOHHOTO |- y
vaTepuana; eKyIINi KOHTPOJIb
7.2 dopmMmupoBaHue ’ Konrponbnas
CTPYKTYPBI craineit u TIOATOTOBKA K abora OIIK-1.1,
q I;YII;O};P B PaBHOBECHOM 4 12 8 1abopaTopHsiM é)a ura OIIK-1.2,
C(}),C¥05IHI/II/I b SAHATHAM, 1abo I':To HBIX OIIK-1.3
’ MIOATOTOBKA K pa6o$
KOHTPOJIBHOM p
pabote
HWroro no pazneny 6 12 16
8. Kiaccudukanusi, MapkupoBKa
u pUMEHEHHe
JKEJIC30YTIIEPOMCTHIX CIIJIABOB
IMpopaboTka
JIEKIUOHHOTO .
8.1 Cas13p MEXIY ! Texymuii KOHTPOIHh
CTPYKTYpOil U CBOHCTBaMHU Mareprana, KonTponbhas
cepZIX yp CVIVHOB MOATOTOBKA K a%OTa OIIK-1.1,
KJfaccu puats YEYHOB. 2 2 6 11a00paTOPHBIM ?I:a ura OIlK-1.2,
B 3aHSATHUSAM; - OIlK-1.3
MapKHpOBKa U TPHMEHEHHE HOArOTOBKA K 71ab0paTOPHBIX
CEepBIX YyT'yHOB. KOHTPOMBHOH pabor
3 pabore
IMpopaboTka
JIEKIUOHHOTO .
Texymmii KOHTPOJTB
8.2 BimsHue yriepoaa u MaTepHana;
o . KonrponbHas
nmpuMeceil Ha  CBOMCTBa MOATOTOBKA K aGora OIlK-1.1,
craneit.  Knaccugukarws, 2 6 6,3 na0opaTopHBIM ?E)a e OIIK-1.2,
MapKHUpOBKa U NPHUMEHEHHE 3aHATHSM; - OIIK-1.3
M 11a00paTOPHBIX
VIJIEPOIUCTHIX CTaNEH. MOATOTOBKA K aGor
KOHTPOJIbHOU p
pabore
Wroro no pazneny 4 8 12,3
Hroro 3a cemectp 36 36 106,1 3au€T
9. dopmMmupoBaHue

HEPABHOBECHBIX CTPYKTYP




[TpopaboTka

JIEKI[HOHHOTO .
. Texymuii KOHTPOIIb
Marepuana;
KonTponbnas
9.1 da3soBble NMpeBpaLICHUs TIOATOTOBKA K paGora OIIK-1.1,
B CTATH TIpH HATPEBE 5 8 abOPaTOPHBIM Sammra OIIK-1.2,
P pese: 3aHITHSIM; n OIIK-1.3
J1a00PaTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIEHOH
pabore
ITpopaboTka
JIKI[HOHHOTO .
. Tekymuii KOHTPOIIb
Marepuana;
KonTponbnas
9.2 ®asoBbIe NpEBpALICHAS TIOAIrOTOBKA K pa6ota OIIK-1.1,
B.CTaJ'II/IH M OXJTAXKICHIH 4 8 n1aGopaTopHLIM 3ammura OIIK-12,
P 8 ' 3aHSITHSIM; n OIIK-1.3
J1a00PaTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIEHOH
pabore
HWroro no pazneny 9 16
10. OCHOBBI  TEPMHUUECKOM
00paboTKH
ITpopaboTka
10.1 Ilonarus 0 JIEKIIUOHHOTO .
TepMHYecKoil ~ 0OpaboTke MaTepHaa; Texymuii kourpons | OTIR-1.1,
Knaccudukanus BHTIOB 2 4 HOATOTOBKa K Kontposnbhas OIIK-1.2,
" . n . pabora OIlK-1.3
TepMHUYECKON 00pabOTKH. KOHTPOJIBHON
pabore
ITpopaboTka
JIEKLIHOHHOTO .
. Texymuii KOHTPOJIb
Marepuana;
KonTponpras
10.2 Knaccudukaims, 1eib HOATOTOBKA K a6oTa OIIK-1.1,
I/Il‘[ UMEHEHHE OT)IIjI/IFE’i 8 4 1abOpaTOPHEIM é)a ra OIIK-1.2,
P . 3aHSITHSIM; » OIIK-1.3
71a00PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIbHOM
pabore
[IpopaboTka
JICKL[HOHHOTO .
. Texymuii KOHTPOJIb
Marepuana;
KonTponpras
10.3 3akanka crtanu. Bumbl IIOArOTOBKA K a6oTa OIlK-1.1,
3a1;am<1/1 . 3 4 nabopaTOPHEIM é)a wra OIIK-1.2,
. 3aHSITHSM; » OIIK-1.3
71a00PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIbHOM
pabore
[IpopaboTka
€KIIMOHHOTO .
10.4 TIlpespameHus mpu ﬂMaLTl: ;:n; Texymuii KOHTPOJIb
HarpeBe 3aKaJeHHOW CTalIH. P ’ KonTponbHas
Otmyck cTanu IMOATOTOBKA K pabota OIIK-1.1,
Kﬂag’cmbnxa s, memb W 3 4 71abopaTOPHEIM SammTa OIlK-1.2,
ko 3aHSITHSM; n OIIK-1.3
pUMEHEHNe BUJIOB 71a00paTOPHBIX
MOATOTOBKA K
OTITyCKa. . pabot
KOHTPOJIBHOMN
pabore
Wroro no pazneny 11 16

11. Knaccudukanus,

MapKHUpPOBKa, CBOMCTBa
MPUMEHEHUE

cranei

JIETUPOBAHHBIX




[TpopaboTka

JICKIMOHHAOTO Texymuii KOHTPOJIb
Marepuana; ym P
KonTponbnas
11.1 Koncr HOHHBIE MOAroToBka K abota OIK-11,
CTa..JII/I pyKI 3 2 6 1ab0PaTOPHBIM SE)a ra OIIK-1.2,
’ 3aHSATHUSM; - OIIK-1.3
J1a00PaTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIbHOU
pabote
ITpopaboTka
JICKIIUOHHOTO .
. Tekyluii KOHTPOJIb
Marepuana;
11.2  WHcTpyMeHTalbHbIC KonrponbHas
craym. CTany M CIUIaBbI C TOATOTOBKA K aboTa OIK-1.1,
0C06LiMI/I (U3NYECKUME U 4 2 4.2 n1aGopaTopHLIM SE)a uTa OIIK-12,
N 3aHATHSIM; n OIIK-1.3
XHUMHYECKUMH CBOHCTBAMHU. 1ab0PaTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
HWroro no pazneny 7 4 10,2
12. MapkupoBka, CBOHCTBa U
NPUMEHEHHE CIDIaBOB IIBETHBIX
METAJIIOB
ITpopaboTka
NeKIUOHHOTO | Tekymuit KOHTPOJIb
Ma];e nana; yuéa ura b OIK-1.1,
12.1 Mensble CrIaBbl. 2 2 2 P ’ it OIIK-1.2,
MOATOTOBKA K 71ab0PaTOPHBIX OIK-13
11a00paTopHBIM pabor '
3aHATHSM
ITpopaboTka
12.2 AmomMuHuid U©  ero H;I;];:O::;;() TeKyuéI:lH I;I(;ETP o1b OIIK-1.1,
cruiaBel.  CrutaBel  THTaHA. 3 2 2 o FOI;OBKa’K 1360 I;TO HBIX OIlK-1.2,
IIpouue crnassbl. A paTop OIIK-1.3
11a00paTopHBIM pabor
3aHATHSM
Wroro no pazneny 5 4 4
13. Hemeranmmyeckue
MaTepHabl
IMpopaboTka
13.1  OcHOBHBIC  BHIBI neKuoHHoro | Texymuii KOHTPOIh OMNK-1.1
K ; )
HEMETAITHIECKHX 4 4 MaTepHana; 3aIUTa OIIK-1.2,
MarepuainoB. X cBoiicTBa u MOATOTOBKA K 71ab0paTOPHBIX OIK-1.3
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTepuanoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTAaBIEHHBIX C HCIIOJIB30BAaHUEM pPE3yJbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4uCIie C y4ETOM PEerHOHAIBHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTe paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpemnomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUE» PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHYOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeIbHbIC
TEeXHOJIOTUH. [Ipy MCHONB30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJOTHH ydeOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HCMOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTUM, KOTJa JIEKLIUU IPOBOAATCS B hopMe JIEKIHIi-BU3yaTu3auil, Ipu
peanu3ali  KOTOPBIX  HM3JI0XKEHHWE COACP)KAaHUS  CONPOBOXAACTCS  IpE3CHTAled ¢
JEMOHCTpalKe yueOHbIX MaTepUasIoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMaX, B
TOM YHCIIE WIUTIOCTPATUBHBIX, IpaUIeCKHX, ayAHO- ¥ BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHUIAYyalIbHbIE 3aJaHHUi 10 TpoOWIeHHOW Teme. [lpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO IMPEIIOoJaraeT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOrO pe3yibTara.
3aHATUS OpPraHU3yIOTCS B BUZAE Ja0OPATOPHOTO SKCIEPHUMEHTAa C IMOCIEAYIOIIUM TPYIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CUTYallud C
[ENBI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB O0YJYaIOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MOIX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHON paboToil ¢ 1enbl0 POPMUPOBAHUS U Pa3BUTUSA MPO(ECCHOHANBHBIX HABBIKOB
o0yyJaroumxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOH JNHTepaTypbl, a TaKKe CaMOCTOSITEIbHYIO MPOpadOTKy TeM B Mpoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

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

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUIIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE O0ecnevyeHue TUCIUITHHbBI (MOTYJIs1)
a) OcHOBHas JIMTEepaTypa:

1. MarepuanoBenenue : ydeOHoe mocobme s By3oB / JI.B. Tapacenko,
C.A.IlaxomoBa, M.B. YHuukoBa, C.A. I'epacumoB ; noxa pexa. JI.B. Tapacenko.— Mocksa :
NH®PA-M, 2022. — 475 c. — (Bwiciuee o6pa3oBanue: bakamaspuar). - ISBN
978-5-16-004868-0. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1943586 (mara oOpamenus: 10.01.2024). — Pexum

JIOCTYTIA: 110 MOATMCKE.

2. MarepuanoBenenue : yaeonoe nocooue / C. B. [laBbiios, [I. A. bonasipes, JI. U.
[ToroBa, M. H. TropekoB. - Mocksa ; Bosornaa : Uadpa-Umxkenepus, 2020. - 424 ¢. : wi., Tadm. -
ISBN 978-5-9729-0417-4. Teker : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1167746 (mara obpamenus: 10.01.2024). — Pexum
JIOCTYIIA: 110 ITOATNCKE.



https://znanium.com/catalog/product/1943586
https://znanium.com/catalog/product/1167746

0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. Komuera, H. B. Atiiac MukpocTpyktyp : yueOHoe nocobue [mis By3os] / H. B.
Kommera, 0. 1O. Edumona, O. A. Hukurenko ; MI'TY. - 2-e u3a. - Marauroropck : MI'TY,
2019. - 1 onektpon. onrt. guck (CD-ROM). - 3arm. ¢ tutyn. skpana. - URL :
https://host.megaprolib.net/MP0109/Download/MObject/2477 (nata oopamenus 10.01.2024).

2. JlaBbioBa, M. C. MarepuanoBenenue : yueonoe nocooue / N.C. JlaBsigoBa, E.JI.
Makcuna. — 2-¢ uza. — MockBa . PUOP : UHOPA-M, 2020. — 228 c. — (Beicmiee
obOpa3oBanme: bakamaBpuar). - ISBN 978-5-369-01222-2. - Tekct : snextponHbii. - URL:
https://znanium.com/catalog/product/1062389 (mara o6pamenus: 10.01.2024). — Pexum
JIOCTYTIA: IO TOJIHCKE.

3. ®etncos, I'. I1. MarepuanoBefeHne U TEXHOIOTUS MaTepraioB: YueOuuk / detnucos
[.I1., T'apudynmun @.A. - Mocksa : HUL] UH®PA-M, 2019. - 397 c.: - (Beicuiee oOpa3oBanue:
bakanaspuar). - ISBN 978-5-16-006899-2. - Tekcr : onekrponubeii. - URL:
https://znanium.com/catalog/product/1014068 (nara ooparuenus: 10.01.2024)

B) MeToauyeckue ykasaHus:

1. Ememromun A.H., Konuesa H.B., Ilerpouenko E.B. U3y4yenne npuHuumnoB paboThl U
YCTPOMCTBA METAJUIOTPapUUecKOro MUKPOCKOMa. MeTonuveckue yKa3aHus K J1abopaTopHOU
pabote. — Maruutoropck: I'OY BIIO «MI'TVY», 2009. -9 c.

2. Kormmmera H.B., Uykun B.B., E¢umosa 10.10. N3yueHne MakpOCTPpYKTyphl JIUTOTO
MeTaJula U IEHAPUTHON KpUCcTau3anuu. MeTtoaudeckue yka3zaHus K J1abopatopHoi paboTte. —
Marnutoropck: M3n-so Marautoropek. roc. Texs. ya-ta um. I'.J1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememomun A.H., Ilerpouenxko E.B., Edumora [0.10.
Kenesoyrnepoaucrole cruiaBbl. MeTonuyeckue YykasaHUsl K J1abopaTOpHbIM paboTam. —
Marnuroropck: 'OY BITIO «MI'TVY», 2010. —42 c.

4. Ememomun A.H., Kormesa H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpoctpykTypa
CTali W METOJbl €€ OLEHKH. MeToauueckue yKa3zaHus K JiabopaTopHoil paboTe. —
MarnuToropck: 3n-so Maruutoropek. roc. Texs. ya-ta um. I.1. Hocosa, 2014. — 17 c.

5. Ememommma A.H., Ilerpouenko E.B. MukpocTpykTypa JIerMpOBaHHBIX CTajedl H
YyryHOB. MeToaudeckne yKkazanus K JabopaTopHoii pabore. — Marautoropek: MI'TY, 2007. — 9
c.

6. Ememrorma A H., Tlerpouenko E.B, CerukoB A.b. VcciienoBanue BIUSHAS XOJIOHON
IUTACTHYECKOW JedopMalud M TOCIEIYIOUIero HarpeBa Ha MHKPOCTPYKTYPY M TBEpJOCTh
HU3KOYIJIEPOAUCTON  cTamu. MeTronuueckue yka3zaHus K JiaboparopHoil  pabore. —
Marnurtoropck: M31-Bo Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. — 8 c.

7. MomnoukoBa O.C., Hedenper C.II., [lumakuna M.B. IlocTtpoenue amarpaMmbl
COCTOSIHUSI cHCTeMbl cruiaBoB Pb — Sh. Meronuueckue ykazaHus K J1abopaTopHOil padorte.
Marnutoropck: 3n-so Marautoropek. roc. Texs. ya-ta um. I.1. Hocosa, 2015. — 8c.

8. Kommesa H.B., Uykun B.B., E¢umona 10.10. U3zyuenne MUKpOCTPYKTYpHI CTalIH U
YyryHa B HEPaBHOBECHOM COCTOSIHMM. MeToauuyeckue yka3aHusl K j1abopaTopHOM padote. —
Marnutoropck: MI'TY, 2009. — 15 c.

9. Ememommma A.H., Ilerpouyenko E.B., Hedenper C.I1. M3ydueHne MHKPOCTPYKTYPHI
I[BETHBIX CIUIaBOB. MeToAMYECKIE YKa3aHUs K JlabopatopHoi pabore. — Marauroropck: M3a-Bo
MarnuTtoropck. roc. TexH. ya-ta um. I.J1. Hocosa, 2013. — 13 c.

10. Ilerpouenko E.B., Hedemper C.II., MomoukoBa O.C., Ememomun A.H.
MuKpocTpyKTypa MOPOUIKOBBIX U KOMIIO3UIIMOHHBIX MaTepUajoB. — MeToauueckue yKa3aHus K
nabopaTopHoii pabore. Marauroropck: MI'TY, 2010. -9 c.

11. ITerpouenko E.B., [llunakuaa M.B. Biusiaue remneparypsl HarpeBa u


https://host.megaprolib.net/MP0109/Download/MObject/2477
https://znanium.com/catalog/product/1062389
https://znanium.com/catalog/product/1014068

MOCIEAYIONIEH MePeKpUCTaANIN3ANK Ha pa3Mep 3epHa ayCTeHUTA. — MeTOIUYECKUe YKa3aHus K
nabopaTopHoi pabote. Marautoropck: MI'TVY, 2003. — 12 c.

12. Tlerpouenko E.B., Hedenper C.I1., MonoukoBa O.C. CtpykTypa U CBOICTBa
YIJIEPOAUCTOM CTaIM MOCe OTXKUTa U HopMalin3auuu. MeTouueckue ykazanus K 1a00paTopHOi
pabote. — Marautoropck: MI'TY, 2010. —12 c.

13. Ilerpouenko E.B., MomoukoBa O.C., Hedbenper C.II., 3akanka yriepoaucTor u
JICTUPOBAHHON cTanmu. Meroauyeckue ykazaHUs K j1abopaTopHOil pabore. — MarHuTOropcK:
MI'TY, 2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriepoAuCTOl U JISTUPOBAHHOM CTajIu.
Meroanueckue yKka3aHus K JlabopatopHoi padote. — Marautoropek: MI'TVY, 2013. —9 c.

15. Marepuanosenenue. Yactp 1 [DnektponHsiii pecype| npaktukym/ H.B. Komresa,
10.10. Edumona, H.H. Unbuna. Marautoropckuid roc. Texaundeckui yH-T uM. .. Hocosa. -
Marnutoropck: MI'TY um. I'M. Hocoma, 2019. - 1 CD-ROM. 3arn. ¢ skpana. URL :
https://host.megaprolib.net/MP0109/Download/MObject/2540 Pexum mocTyma: jisi aBTOPHS3.
noJb3oBaresei. (nara oopamienus 10.01.2024).

16. Marepuanosenenue. Yactp 2 [DnekTpoHHbI pecype| npaktukym/ H.B. Komiesa,
10.10. Epumona, H.H. Unsuna, A.M. [lecun ; Marauroropckuii roc. Texaudeckuit yu-T um. I'.1.
Hocoga. - Maruutoropck : MI'TY um. I'.1. Hocoga, 2021. - 1 CD-ROM. - 3arn. ¢ Tuty. 3kpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/3117. (mara oOparueHus
10.01.2024). - MakpooOBeKT. - TeKCT : 3JEKTPOHHBIIA.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBUs JTULEH3UH
MS Office 2007 |y 135 o1 17.09.2007 Geccpouno
Professional
7Zip CBOOOJTHO 0ecCpOovHO
ONEeKTPOHHBIE
miakatel mo kypey  |K-227-12 or 11.09.2012 6eccpovHO
"MarepuanoneeHue"

FAR Manager cBOOOIHO 06eccpoyHO
Bpaysep Yandex CBOOOJTHO 0ecCpovHO

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

DnexkTpoHHas 0a3a mepuoanueckux mimanuii East|https://dlib.eastview.com/
View Information Services, OO0 «MUBUC»
HanmonaneHass  wHGOpMAIIMOHHO-aHATUTHYECKAS
cucrema — PoccHiiCKMI HMHJAEKC  HAy4HOro
nutupoBanus (PYHI)
[TouckoBas cuctrema Axamemusi Google (Google|URL: https://scholar.google.ru/
Scholar)
®denepanbHOE rOCY/IapCTBEHHOE OrO/KETHOE URL: hitp:/Aww1.fips.ru/
YapexIecHUE «DenepanbHBINA WHCTUTYT
MTPOMBINIICHHON COOCTBEHHOCTH
OnekTpoHHble pecypcbl Oubmuoreku MI'TY wum.|https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa

URL: https://elibrary.ru/project risc.asp
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9 MaTepuajibHO-TeXHHYeCKOe o0ecreyeHue TUCIUIIUHBI (MOTYJIs1)

MaTepI/IaJ'IBHO'TeXHI/ILIeCKOC obOecrieueHue JUCHUITIIIMHBI BKIIFOYACT:



1. Yuebnas ayautopus Ui IPOBEICHUS 3aHATUHN JIEKIIHOHHOTO TUIIA OCHAIIIEHA!

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

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHblE ayaUTOpUM JUIA NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAICHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JIabopaTopust MpoOOIOATOTOBKIY:

- OTPE3HBIMH, NUTH(HOBAILHBIMU U ITOJIMPOBAITBHBIMU CTAHKAMH;

- 000pyI0BaHNEM JISl 3aITPECCOBKU 00PA3IIOB;

- 000pyIOBaHUEM JIJIs TPABJICHUS NUTH(OB;

- CIICIMATM3UPOBAHHON MEOEIbIO.

«JlabopaTopust ONTHYECKON MUKPOCKOITUI:

- ontudyeckumu Mukpockornamu MICRAY "CMI-400", METAM 32M, MIM-6,
MUM-T7,;

- KOMITBIOTEPHBIMHU CHCTEMaM# 00paboTKU u300pakeHuii Ha 6ase I10 «Thixomet PRO»
1 «SIAMS-600x;

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

- KOJUIEKIEH MaKponuingoB ¢ 1eeKTaMi MaKpOCTPYKTYPHI CTaJICH;

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

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBepAOMEpaMHU JJs WCHBITAHUS TBEPAOCTH MO Merony PokBemia u mo Mmeromy
bpunenns;

- yHuBepcanbHbIMU TBepaomepamu M4C075G3 EmcoTest, METOJIAD 701,

- HaIoJIBHOW YHUBEPCAIbHOW UCIIBITATeIbHOM NBYXKOJI0HHOH Mammuoi AG 1C-300 kN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON MBYXKOIOHHON MammnHoi AG 1C-50 KN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIBCy;

- MEpUTEITHHBIM HHCTPYMEHTOM;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

«JlaGoparopusi CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUPYOmUM Mukpockornom JEOL JSM —6490LV;

- cucTeMoil MuUKpoaHanu3a ¢ nporpamMmHbiM obecrieuerneM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamm3a KapTHH JIUGpaknud oOpaTHO PACCESTHHBIX JJIEKTPOHOB C
nporpamMmMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TT€YaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquTopus Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

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



- CIICIUATM3UPOBAHHON MEOEIBIO.

4. TlomereHue sl CAaMOCTOATEILHON PaboThI OCHAIIEHO:

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ moakitouennem k cetu «HTEpHETY
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

- CIIEMAIM3UPOBAHHON MEOEIbIO.

5. Ilomemenue mis XpaHeHUST W TPOPHIAKTHYECKOTO OOCITY)KHMBAHHUS y4eOHOTO
000pyI0BaHUs OCHAIIICHO:

- CIICMAIM3UPOBAHHOM MEOEIbIO: CTeIaXaMH JIJIsl XpaHeHHs yueOHOro 000pyI0BaHNUS;

- CTAaHOYHBIM MMAPKOM M HHCTPYMEHTAMH JIJISl pEMOHTa y4eOHOT0 000py/I0BaHMUS.



[Tpunoxenue 1

6 YueOHO-MeTOqHYEeCKOE 0OOecTiedeHHe CAaMOCTOATEILHOM padoThl 00y4Yarommxcst

[To mucuumnze «MaTtepuanoBeIeHHEY MPETYCMOTPEHA AYAUTOPHASA U BHEAYAUTOPHAS
caMocCTosTeNIbHAs paboTa 00ydJaroIIMXCsl.

6.1 AynuTopHasi caMOCTOSITeIbHAsI Pad0oTa CTY/ICHTOB IPE/IIOIAraeT BBINOIHCHUE
KOHTPOJIbHBIX PadoT.

Ilepeyenb BONMPOCOB I MOATOTOBKH K KOHTPOJbHBIM ayAWTOPHBIM padoraM 1o
TeMaM M CHUILTHHbI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaaoB. MeToabl HCC/IeI0BAHUSA
UYro u3yuaer MmaTepuaioBecHIE?
[IpuBeauTe npuMepbI BIUSHUS CTPYKTYphI HA CBOICTBA MaTepHalla.
Ha3zoBuTe BUIbI CBOKWCTB MaT€pUAJIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckumu? [IpuBenuTe npumepsl CBONUCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MeXaHnuecKuMu? HazoBUTEe OCHOBHBIE MEXAHUUECKHUE
CBOMCTBA.

6. Kakwue cBoiicTBa Ha3bIBAIOT XUMUYECKUMHU? UTO Takoe XUMUYECKasi aKTUBHOCTD U
XUMUYECKast CTOMKOCTh?

7. Kakue cBoiicTBa Ha3bIBAIOT TexHOMOrHYeckuMu? [lepednciinre u3BeCTHHIE BaM.

8. Uro xapakTepu3yIOT JUTeHHbIe cBOMCTBA? Ha3oBUTE OCHOBHbIE U3 HUX.

9. Kakwue cBOCTBa XapaKTEPHU3YIOT MOHATHUS: 00pabaTBIBAEMOCTh JIaBIICHUEM,
00pabaTbIBaeMOCTh pe3aHUEM, CBAPUBAEMOCTD?

10. Ha3oBuTe OCHOBHBIC TPYIIITBI MATEPUAIIOB U JIAUTE UM KPATKYIO XapaKTePUCTUKY

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

12. Kakwue MeTayuThl Ha3bIBAIOT YSPHBIC METAJLIBI?

13. Kakwue MeTamisl OTHOCAT K 1[BeTHBIM? Ha30BHUTE OCHOBHBIE TPYMIIHI IIBETHBIX
METaJUIOB.

14. B yem mpeuMyIecTBa YepPHBIX METAIIIOB?

15. KakoBbI 1OCTOMHCTBA IIBETHBIX METAILIOB?

16. KakoBbI 1OCTOMHCTBA HEMETAJUIMYECKUX MaTepuanoB? I e X mpuMeHsIOT?

17. Kakue maTepuasnsl Ha3bIBaIOT Iu1actMaccamu? Kak onu nozapaznenstorcs?

18. Yto Takoe KoMmIO3uTHBIE MaTepHabl? KakoBel X npeumyiiecta?

19. JInst gero HEoOXOIUMO HCCIIEIOBATh CTPYKTYPY MaTepHaioB?

20. Kak mogpasnuensieTcsi CTpYKTypa B 3aBUCHMOCTH OT pa3Mepa ee IIeMEHTOB?

21. Yo Ha3BIBAIOT TOHKOMW CTPYKTYpoii? Kak oHa nzydaercs?

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

23. Yro Ha3bIBalOT MakpocTpykTypoii? Kak oHa uzyuaerca? OxapakTepusynTe
MaKpOCKOITUYECKHE METO/IbI aHAJTN3a METAJIJIOB.

24. JlaiiTe XapaKTePUCTUKY DJIEKTPOHHO-MUKPOCKOIIMYECKIM METOAaM HUCCIIEeI0OBAHUS
METaJUIOB.

25. JlaiiTe XapaKTepUCTUKY AUPPAKIIMOHHBIM METO/IaM UCCIIEJIOBAHHS METAJIIIOB.
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Tema 2. ATOMHO-KPHCTALJIMYECKOE CTPOEHHE METAJLJIOB

1. Yem orTnmMuaroTcst KpUCTAJUIMYECKHE TeNa OT aMOP(HBIX Ten?

2. Kaxue MaTepuaibl Ha3bIBAIOT KPUCTAIUTMYECKIMHU?

3. Kaxkue marepuasnnsl Ha3bIBalOT aMOP(HHBIMU?

4. Yem 00BACHICTCS 3aKOHOMEPHOE YIOPSIOYEHHOE PACIION0KEHUE aTOMOB B
KPUCTAJIJIMYECKON pereTKe?



5. Kakwue Tumsl cBsi3u CylniecTByoT?

6. HazoBuTe ocHOBHBIE CBOICTBa MeTaIOB. UeM 00BsICHSIIOTCS 0cOOble CBOMCTBA
METaJIJIOB?

7.  UTO Ha3BIBAIOT KPUCTAJUITMYECKOU PEIICTKOMN?

8. Urto Ha3BIBAIOT NAIBHUM MOPSIKOM B MaTepuae?

9. Uro Takoe snemeHTapHas sueiika? Kakumu nmapamerpamMu oHa ONUCHIBaeTCS?

10. Kakwue TUTIBI KPUCTAIUTMYECKUX PEIIETOK BaM H3BECTHBI? OXapakTepu3ynTe ux.

11. Yto Ha3bIBAIOT KOOPAMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpUCTAIITUYECKUE PEIICTKH METANIOB HA3bIBAIOT MNIOTHOYITAKOBAHHBIMU?

13. B uewm cymnocTh nonumopduzma? Uto Takoe monmuMopdHoOe npeBpaiieHue?

14. Yro Takoe anuzorponus? KakoBa npuurHa aHU30TPOITUHU?

15. Tlouemy MOHOKPHUCTAILIBI SBJISIOTCA aHU30TPOIHBIMU MaTepuaiamu?

16. Tlouemy MONUKPUCTAILNTUICCKIEC MATEPHAIIBI SIBIISTFOTCS KBA3UU30TPOITHBIMU?

17. Tlouemy amop(HbIe Tena SBISIOTCS HCTUHHO U30TPOITHBIMU?

18. UYro Ha3bIBaIOT NedeKTaMHU KPUCTATUIMIECKOTO CTPOCHHS?

19. Kak xiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITUIECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHbIe Ae()EeKThI KPUCTATUIMIECKOTO CTPOCHHSL.

21. Kakyro poip UrparoT ToYeuHble JeeKThl B KPUCTANIMYECKUX MaTepuanax?

22. Kakue HeCOBEpPIIECHCTBA KPUCTAJUIMYECKOTO CTPOCHHSI Ha3bIBAIOT TMHCHHBIMU H
nouemy? Kakue ObIBaIOT AMCIOKAIIUU?

23. KaxoBa poib JUCIOKaui B KpUCTaIIax?

24. Yro Ha3BIBAIOT IPAHULIAMU 3€PEH, IPaHUIIaMU CyO3epeH?

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

Tema 3. Kpucranausanusi pacnjiaBos

1. OObsAcHUTE NPUHLUUIHNAIBHOE OTIMYME KPUBBIX OXJAXKACHUS IpPU 3aTBEpIACBaHUU
KPUCTAUTHIECKUX U aMOP(HBIX MaTepHasoB.

2.  Kaxos ¢usnueckuii cmbicn Temneparypsl To?

3. Tlouemy msist Havaa KPUCTAILTH3AIMHA HEOOXOAUMO MIEPEOXITAKIACHUE KUIAKOTO
MeTaJljla HUKe TEMIIEpaTypbl paBHOBECHS?

4. Kakoil mpouecc Ha3pBalOT HepeoxyaxaeHueM? YTo Ha3bIBalOT  CTENEHBIO
NepeoXIaKICHUS?

5.  KakoB MexaHM3M KpHcTauIn3aluun?

6. Kax npoucxoaur poct Kpuctamion?

7. Yem 3aBepiiaercs npouecc Kpucramun3anuu?

8. Kak Bamser CKOpOCTb OXJXKICHHS TPH KPUCTALIM3AIMH HA  CTETCHb
NepeoXIaKICHUS?

9. Kakumu QaxTopaMu onpenensiercss BO3MOXKHAsI CTETIEHb MEPEOXIaXICHUS YKUIKOTO
MeTaJljla HUKe TEMIIEpaTypbl KpUCTAJIIIU3alun?

10. Kak MOXHO TIOJTy9UTh aMOP(HBIA METaII?

11. Yrto MOKET MOCIY>KUTh 3apOJIbILIEM IIPU HECAMOIIPOU3BOIBHON KPUCTAIUIM3ALIUN?

12. Tlouemy npu OYeHb MAJIOI M OYEHB OOJIBIIION CTETICHU TIEPEOXIIANK ICHHST
KpUCTAJIIIN3aLUs IOJaBIsAETCS?

13. Yro Ha3pIBarOT 00JacTAMU OIFDKHETO Mopsiaka? Kakyro posb OHH UTPArOT MpH
KpUCTAJIIN3ALUH?

14. Kak nmpoucxoauT roMoreHHoe 3apoxaeHne? YTo MOXKeT CIyKUTh 3apObILIEM MPU
CaMOIIPOMU3BOJIBHOM KpHUCTaNIN3alnn?

15. Kakoii 3apofbIil Ha3bIBAIOT KpUTHUeckuM? Kak MeHsieTcst ero pa3Mep ¢ yBeIMUYEeHUEM
CTETNIEHU NEPEOXITAKICHUS?

16. Ha3zoBuTte mapameTpsl KPHUCTALTU3AIIH.

17. Kak BauseT cTeneHb NEPeOXJaXJEHUS Ha 4YHCIO IIEHTPOB KPUCTAUIM3ALUU U
JMHEHHYIO0 CKOPOCTh POCTa 3apO/IbIIIEH.



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

19. Kaky1o poJib UTparoT MPUMECH MPH KPUCTAIUIU3ALUU?

20. Yro Ha3bIBalOT MOAU(DUIIMPOBAHUEM IPH KPUCTALTU3ALNN?

21. Kakue Mepbl MOXKHO MPEUIOKUTH Ui TOTO, YTOOBI 00E€CIEUNTh MOTYyYCHHE MEIKOTO
3epHa MpHU KpUCTAUIU3auu?

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

23. Kakue KpucTauTn4ecKue 30HbI MOTYT (JOPMUPOBATHCS B CIIUTKE?

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

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3aueM MpPOBOJAT OINEPAIUIO MOJICTYKUBAHUS IIPU MOTYUYEHUU OTIUBOK?

27. Tlouemy matepuai GOpMBI (M3TI0KHUIIBI) BIMSIET Ha BETMYUHY 3€pHA
3aKpUCTANIM30BaBIIEroCcs MeTasia?

28. Uro Ha3pIBaOT ycankoi? UTo Ha3bIBAIOT yCcaI0uHOM pakoBuHOI? [louemy oHa
obpa3yerca?

Tema 4. Jlepopmanusi u Harpes AepopMUPOBAHHBIX MATEPHAJIOB

1. B d4em paznuume MeXAy yIpyroi u riacTHaeckou aedopmanueii?

2. Yto Ha3BIBAIOT IJIOCKOCTSIMU CKOJIbXKeHUS? UTO Takoe riiaBHbIE TIOCKOCTH
CKOJIbJKEHUs?

3.  KakoB MexaHu3M IutacTHueckoi aedopmaruun’?

4. B uem paznuune MeXay CKOJIbKEHUEM U JBOMHUKOBAHUEM IPU IJIACTUYECKON
nedhopmaruu?

5. KakoBa mpuunHa MeXaHW4ecKoro HakJiena?

6. Kak mioTHOCTh IUCIIOKAlMiA BIUSET Ha TPOYHOCTHBIE CBOMCTBA?

7 Kak MEHSFOTCSI CBOMCTBA METaJlJIa MPHU XOJIOAHON TUTACTHYECCKON e opMaruu?

8.  Kak u3meHnsercs crpoeHue MeTajuia py ImiacTudeckoi nepopmanun’?

9.  UYro Takoe TekcTypa nehopmanun’?

10. Yro Ha3bIBarOT BO3BPATOM IIPH HArpeBe X0JI0HOAE()OPMUPOBAHHOTO MeTaIa?

11. Yro Ha3bpIBAIOT NOJUTOHU3ALUEN TPU HArPEBE X0JI0HO1e(HOPMHUPOBAHHOTIO MeTasLIa?

12. Yro Takoe 3apOoJbILIN PEKPUCTAIUIU3ALINAN?

13. UYro Takoe TemriepaTypa peKpUCTALIN3AIUN?

14. Kakue u3aMeHeHus CTPYKTYphbl, HA0II01aeMOM B ONTUYECKHIH MUKPOCKOTI, IPOUCXOAST
IIpU NIEPBUYHOMN pEKpUCTAIIIN3ALUU?

15. KakoBa TemnepaTypa peKpUCTaNIN3all1 YUCThIX METAJIIIOB?

16. B yem pa3HMIIa MKy NEPBUYHON U BTOPUUHON PEKPUCTAIITU3ALUH?

17. B uem oTiimune cobupaTenbHON M BTOPUYHON PEKPUCTAILTU3AINH?

18. Kak MeHsI0TCS CBOICTBA X010AHO1€(hOPMUPOBAHHOTO METaJIa MIPH
pekpucramm3anun’?

19. KakoBa poJib peKpUCTaITU3AUOHHOTO OTXKHTra?

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

Tema S. Mexann4yeckue cBOMCTBA

1. Yro mnaspBawT mpouyHOcThIO? Kak ompenenstorcss MPOYHOCTHBIE XapaKTEPUCTHKU
Matepuana?

2. [aiite onpeneneHne OCHOBHBIM IIPOYHOCTHBIM XapaKTEPHCTUKAM.

3. Uro Ha3bIBAIOT MJIACTUYHOCTHIO? Kak omnpenenstorcss MIacTHUYECKUE XapaKTePUCTUKU

MaTepuaia?

JlaiiTe onpeneneHre OCHOBHBIM IIIACTUYECKUM XapaKTEPUCTUKAM.

Kakwue cBolicTBa XapakrepusyeT TBEpIOCTh?

Ha3oBute MeTobI ONpeesieHyst TBEPAOCTH.
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7. UYeM oTIHMYAIOTCSA XPYIKOE U BA3KOE pa3pylIeHUus?

8. HazoBuTe n oxapakTepu3ylTe BUABI H3JIOMOB.

9. Yro Takoe AuMHaMUYecKHe HcCIbITaHusA? Kakue XapakTepUCTHKH ONPENeSIOTCS NpU
JMHAMHYECKHUX HUCTIBITAHUSIX ?

10. 3aueM POBOJAT YCTAIOCTHBIC UCTIBITAHUS?

Tema 6. @a30oBble U CTPYKTYPHble TpeBpalleHdsi B JIBYXKOMIIOHEHTHBIX
MeTAUNINYEeCKHX CHCTeMax
Yrto Takoe KOMIIOHEHT, ¢a3a, CIIaB, CUCTEMa CILUIaBOB?
Cdopmynupyiite npasuio ['n66ca. [IpuBenure mpuMepsl €ro UCIOIb30BaAHUS.
[aiiTe onpeneneHne NOHATHIO AUarpaMMa coctosiHus. Kakoe coctosiHue oHa oTpaxkaer?
Tums! pa3 B METAIUIMYECKUX CHCTEMAX.
ChopmynupyiiTe mpaBuiIo peryara (0Tpe3koB). st 4ero oHO HCTOb3yeTcs?
CxemaTtn4HO M300pa3uTh OCHOBHBIE (Pa30BbIE AMArpaMMbl JBOWHBIX CHUCTEM U JaTh MX
XapaKTEePUCTUKY.
Jatp xapakTepucTuky (a3 u 6e3BapuaHTHBIX PEBPALICHUN CHCTEMBI.
CxemMaTH4HO U300pa3UTh KPUBYIO OXJIAXK]IEHUS JTFOOOTO CIIaBa CUCTEMBI.
9. CxematnyHO uW300pa3uTh CTPYKTYpy JIOOOT0 CIUIaBa CHUCTEMbI TPU KOMHATHOM
TeMIieparype.
10. Paccuntarh OTHOCHTEIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTAaBIISIONIMX B CIUIaBE H
CXEMaTUYHO M300pa3UuTh €ro CTPYKTYpY NPU KOMHATHOM TeMIiepaType.

ook wdE
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Tema 7. Kese30yriiepoaucrolie CIJIaBbI

JlaiiTe XxapakTepUCTHUKY KOMIIOHEHTOB cuctembl Fe-C.

JlaiiTe XapakTepucTuKy heppuTa.

JlaiiTe XapakTepUCTHKY ayCTEHUTA.

Uro Ttakoe rpadut?

Uro Takoe eMeHTHUT?

Kakoe npeBpamenune npoucxoaut Ha muauu ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

NGO~ wWdE

Ha3zoBute nuHUIO, 1O KOTOPOM BBIIEIAETCA MEPBUYHBIA [IEMEHTUT, BTOPHYHBIN
[IEMEHTUT, TPETUUHBINA [IEMEHTHUT, (EPPUT U3 ayCTCHUTA.

9. HazoBuTe IMHUIO IEPUTEKTUIECKOTO, SBTEKTUIECKOTO, IBTEKTOUIHOTO MTPEBPAIICHHH.

10. HazoBuTe nuHUM NOAUMOP(HBIX MPEBPALLICHUH.

11. Ha3oBuTe KpUTHUYECKHE TOUKU CTAJIH.

12. Kaxoii heppUT HA3bIBAIOT MEPECHIICHHBIM U IIOYeMY?

13. OOBsiCHUTE CTPYKTYpPy TEXHHYECKOTO IKelle3a, JIOIBTCKTOHMIHOW, JBTCKTOUTHOM,
3a3BTEKTOUHON CTAJIH.

14. Onwummrte oO6pa3oBanue nenedypurta. Kakoit tene0ypuT Ha3pIBatOT IPEBPAIICHHBIM?

15. OOBsicHUTE CTPYKTYpPY O€JIOr0 JOIBTEKTHUECKOTO, SBTEKTUUYECKOT0, 3a3BTEKTUYECKOTO
YYT'yHOB.

16. Ilouemy Genblif YyT'yH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepran?

17. Onumure oOpa3zoBaHHe ayCTEHUTO-TPAPUTOBOM KOJIOHUH B CEPBIX UyT'yHaX.

18. Kakue cruiaBel MMEIOT CTPYKTYpy, cocrosiyto u3 ¢eppura u nepauta? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

19. Kakwue criiaBsl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 NepiauTa? Pa3HOBUIHOCTH MEpIINTA.

20. B xakux cIUIaBax B CTPYKType HAOII0IaeTCsl BTOPUYHBIA IIEMEHTHT?

21. Kakue cruiaBel MMEIOT CTPYKTYpPY, cocTosimyro u3 ¢epputa u nementura? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

22. Kakue CTpyKTyphl Ha3bIBalOT BUMAHIITETTOBBIMU?



23. Kakue criiaBbl HMEIOT CTPYKTYPY, COCTOSIYI0 U3 (heppuTa u rpadura? PazHOBUIHOCTH
TaKUX CTPYKTYp?

24. Kakas ¢opma rpadura B MEHBIIEH CTENEHH OCIA0JIAET METANIUNYECKYI0 OCHOBY
yyryHa?

25. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 TiepiuTa U rpadurta? Pa3HOBUIHOCTH
TaKUX CTPYKTYp?

26. Kakoii crutaB Ha3bIBalOT CEphIM YYTYHOM Ha (eppHuTO-TiepiauTHoi ocHoBe? Kak B Hem
IPOMCXOIUT IBTEKTOUIHOE IIpeBpaleHue?

27. YKaxuTe CTPYKTYPHBIA IPU3HAK CTalM, OEJI0r0 4yTryHa, Ceporo 4yryHa.

Tema 8. Kinnaccupukanusi, MApKMPOBKA U IPUMEHEHHE KeJIe30YTIJIEPOAUCTBIX CIJIABOB.

[To kakuM NpHU3HAKAM KJIACCU(UIUPYIOT CEpbIe YYT'YHBI.

MapkupoBKa U IPUMEHEHUE CEPOro (JIMTEHHOr0) 4yryHa.

MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOI'O UYyT'yHa.

MapkupoBKa U IPUMEHEHNE KOBKOI'O YyT'yHa.

Kakoit uyryH Ha3piBatoT aHTU(GPUKIIOHHBIM? KakoBbI ero cBoiicTBa?

Kakoit uyryn Ha3piBaioT oTOesneHHbIM? KakoBbl ycioBus (OPMHUpPOBaHHS €ro
CTPYKTYpHbI?

7. BuusHue yriepoja u NOCTOSHHBIX IPUMeEceil Ha CBOMCTBA CTallu.

8. Tlo xakuM npu3HaKaM KJIACCUPUITUPYIOT CTAITN?

9. MapkupoBKa U IPUMEHEHHE YIIIEPOAUCTON CTaal OOBIKHOBEHHOTO KayecTBa.

10. MapkupoBKa ¥ IPUMEHEHHE KaUeCTBEHHOW KOHCTPYKIIMOHHON yIJIEPOIUCTOM CTAIIH.
11. MapkupoBKa U IPUMEHEHUE UHCTPYMEHTAIBHOM yIJIepoaUCTON CTalu.

12. MapkupoBKa U IPUMEHEHUE CTAIN JJIs1 (PACOHHOTO JTUThSL.

13. MapkupoBKa U IpUMEHEHUE aBTOMATHOM CTaJIu.

14. Pacimpyiite u qaiite XxapakTepucTuKy cruiaBy cienyronmx mMapok: Ct Okm, Ct 3cm, Ct
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CH 10, C4Y25, CH 30, B 40, BY
60, K4 35-12, KUY 60-3.

ocoarwhE

Tema 9. ®opmMupoBaHHe HEPAaBHOBECHBIX CTPYKTYP
Kak mpoucxonuT npeBparieHus nepinra B ayCTeHUT?
UYro Takoe (ha3oBas nepekpucTaIM3anus’?
Urto Takoe HacneACTBEHHOE 3epHO? [lelicTBUTENbHOE 3€pHO?
Kak Bnusier pocT 3epHa Ha CBOMCTBa cTayin?
Uro coboil mpeAcTaBiaseT AuarpaMMa M30T€PMHUYECKOI0 pacnaja MepeoxyIa)IeHHOTo
aycreHuTa? Kakyro 3aBUCHMOCTb OHA MOKA3bIBAET?

6. Kakoil aycTeHUT Ha3bIBAIOT MEPEOXTAKIACHHBIM?

7. Kak wMeHsercs YyCTOWYMBOCTh IEPEOXJAKICHHOTO AayCTEHUTAa IpU MOHUKEHUU
TEMIIepaTyphl MPEeBpaIICHUS?

8. OT wuyero 3aBUCHT XapakTep CTPYKTYpbl MpH M30TEPMUYECKOM IPEBPAIICHUU
MepeoXJIaXkJIEHHOTO ayCTeHUTAa?

9. HasoBure TeMnepaTypHble 00JaCTH IPEBPALICHUS IEPEOXTAXKACHHOTO ayCTCHUTA.

10. [Tpu kakoM mpeBpaIieHnuu ecTh U Tuddy3us xenesa, u guddysus yrmepoma?

11. ITpu KakoM MpeBpalleHuH MoAaBIeHA TOIBKO U Py3us xene3a?

12.Tlpu kakoM TmpeBpamieHWH TmojaaBiieHa auddy3us xemeza u yriepoma? Kakoe

npeBpateHuii spisercsa 6e31ud y3noHHbIM?

13. KakoB MexaHU3M NEPIUTHOTO TIPEBPAIICHHS?

14. Yro mnpexacraBisger coOOM NpoayKThl TU((GY3HOHHOTO MPEBpALICHHs ayCTEHHTa B
yraepoaucToil cranu? YTo Takoe MEeXKIUIACTUHOYHOE paccTosHNE?

15. Yro o61ero MMeIT CTPYKTYPbI IEPIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET APYT OT

apyra?

agkrownE



16. KakoB MexaHU3M U 0COOEHHOCTH MapTEHCUTHOTO MPEBPAICHUS?

17. Yto mpeacraBmsieT coboil mpoAayKThl 0e3audPy3nOHHOTO MPEeBpaIleHUs ayCTCHUTAa B
YTJIEPOJIUCTOM CTan?

18. Uro npencraBnsieT coO0H MapTECHCUT B YIIIEPOAUCTON cTAIN?

19. Yo Ha3BIBAIOT KPUTUUECKOI CKOPOCTHIO 3aKaJIKU?

20. Kak coneprkanue yriepoja BIUsSET Ha CBOWCTBA CTAJIU MPH 3aKaJIKE HA MAPTEHCUT?

21. Kakoif ayCTeHUT Ha3bIBAIOT OCTATOUYHBIM?

22. Kakoe 13 npeBpalleHnid Ha3bIBalOT IPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO MpEeBpaIleHuUs?

24. Kakue cTpyKTypbl 00pa3yroTcs npu OCHHUTHOM IIpeBpameHun? YeM oHH pa3anvaroTcs?
KaxoBbl ux cBoiictBa?

25. Kaxk nerupyromye 3JeMeHThI BIUSIIOT Ha YCTOMYMBOCTD MEPEOXIIAKICHHOTO ayCTeHUTA?

26. Yto co00l MpeACTaBISAIOT TEPMOKHHETUIECKHE TUAarPAMMBI.

27. Kak MOXHO HCITIOJIb30BaTh AHarpaMMbl pacraja MnepeoxIakKIeHHOro aycTeHuTa?

Tema 10. OcHOBBI TepMUYeCKOi 00pa0OTKH

=

JlaTh XapakTepUCTUKY KPUTUIECKUX TOUEK CTAJIH.

JlaTb omnpenenenue NOHATUSA TepMUUecKas 00padoTKa. YKa3aTh €€ poJlb.

3. Pacckasare 0 kiaccupuKaud W BUAAX TepMUUeckor oOpaboTku. [IpuBectn oOIIyIO
XapaKTEePUCTUKY TEXHOJIOIMUECKUX MPOIIECCOB TEPMUUYECKON 00pabOTKHU CTaH.

4. OOBACHUTH, 10 KAKOMY IIPU3HAKY OTXKUT noapaszaensercsa Ha orxur [ u Il poxa.

5. Harp knaccudpukanuio Bua0B omkura I poga. OOBSCHUTD 11e)Ib, HA3HAYCHUE U PEKUMBI
KaXJ10Tr0 BUJA.

6. Hartp xmaccudukanmio BuaoB omxura Il pora. OObSICHUTH 11eNb, HA3HAYEHUE U PEKUMBI
Ka)XJIOTO BHJIA.

7. Jlath ompenenenue TepMuuecKoil oOpabOTKH, Ha3bIBaeMoOl 3akaika. OOBSICHUTH BBIOOP
TEMIIepaTypbl HarpeBa Io/1 3aKajKy Uil Pa3HbBIX TPYII CTAJIEH.

8. OOBsACHUTDH, KaKk BEIOMPACTCS OXJIAKIAIONIAS Cpe/ia IPU OCYLIECTBICHUN 3aKaJIKH.

9. Harp ompeneneHHWe  KPUTHYECKOW  CKOPOCTH  3aKajKH,  3aKaJMBaeMOCTH |
IPOKAINBAEMOCTH.

10. IlpuBecTl  XapaKTEPHCTHUKY  BBICOKOTEMIIEPATYPHOW W HHU3KOTEMIIEPATYPHOM
TEpMOMEXaHUYEeCKON 00pabOTKH. YKa3aTh NPEUMYILECTBA U HEAOCTATKU Ka)KI0r0 BUJA U
o0yacTu MpUMEHEHHUS.

11. Tatp  0oOuryr0o  XapakTEpUCTUKY IPOLECCOB  XUMHKO-TEPMUYECKOH  00paboTKH:
[IEMEHTAIINH, Q30TUPOBAHMSI 1 HUTPOIIEMEHTAITHH.

12. O0BsACHUTD HA3HAUEHUS U CYHTHOCTH TU(P(HY3MOHHOTO HACHIILIEHHS.

no

Tema 11. Knaccudukanusi, MApKMPOBKA, CBOICTBA M IPUMEHEHHE JIETHPOBAHHBIX CTajIel

1.  JlaTb omnpezaeneHue MOHATUSAM JIETUPOBAHHAS CTallb, JIETUPYIOIIUHA 37I€MEHT.

2.  Kiaccuduxanus nerupoBaHHBIX CTalel MO0 XUMHYECKOMY COCTaBy, IO Ha3HAUEHHIO,
0 KauecTBY.

3. Kak pacnpenenstoTcs JeTUpyrOue 3J1€MEHTHI B CTasX ?

4.  Kak nerupyroiuye 3JIeMeHThI BIUSAIOT Ha TOTUMopdu3M xkenesza?

5.  Kax nerupyroniye 51€MEHTHl BIHUSIOT Ha YCTOHMUMBOCTH MEPEOXIAXKAECHHOTO
ayCTEHUTA.

6. Kiaccudukauus nerupoBaHHBIX CTaled MO CTPYKType B PAaBHOBECHOM COCTOSHUHU
(OTOXKEHHOM COCTOSTHUM).

7. Kiaccudukanus J1erupoBaHHBIX CTalel MO CTPYKTYpe B HEPABHOBECHOM COCTOSIHMU
(HOpMaIM30BaHHOM COCTOSTHHIH).

8.  Kax B MapkupoBKe JIETMpOBaHHBIX CTaJe yKa3bIBaeTCs: COAEp KaHUE yriepoja, BU
JIETUPYIOLIErO 3J€MEHTa M €ro cojiep)kaHue, KayecTBO. YMeTh paciirndpoBaTh MapKy cTaiw,



yKa3zaB: COAEpXaHHWE yYIIepoAa,; BHJA JIETUPYIOLIETO D3JEMEHTa M €ro  COJEp)KaHUue;
KJIaccu(pUKaLUIO 110 Ka4eCTBY; Ha3HauUeHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJISTUPOBAHUS CTAIH.

10. TIpuHUMIBI IETMPOBAHUSA KOHCTPYKIIMOHHBIX CTaJEH.

11. OcHoBHBbIE rpyIIIbl KOHCTPYKLIIMOHHBIX CTAJIEH.

12. Poub yrineposa, NpUHIMIIBI JETUPOBAHUS U MApKUPOBKA CTPOUTENbHBIX CTAJIEH.

13. Kakuwe MamuHOCTPOUTENbHbIE CTald HA3bIBAIOT YIYUYIIA€MBIMH M  IOYeMy?
3aKOHOMEPHOCTH MX JITUPOBaHMUS U TepMuueckoil oOpalGotku. IlpuBeaurte mpumepsl Mapok
CTaJIH.

14. Cranu g neMeHTaluy, HUTPOLUEMEHTAIMH U a30TUPOBAHMSL.

15. KakoBa ponp yriaepoja M JIETUPYIOUIMX 3JEMEHTOB B IIAPUKONOALIIMITHUKOBBIX
cransax? OcobeHHOCTH TpeOOBaHMH K 3TUM CTasIM M UX TepMuueckas oOpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa posb yriepoja U JErHpyoIUX 3JEMEHTOB B PECCOPHO-TIPYKMHHBIX CTaJIsAX?
OcobeHHocTH TpeOOBaHUH K 3TUM CTasIM M MX TepMHuecKas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIeH.

17. OOBsACHUTH OCHOBHBIE IPUHIIMIIBI CO3/IaHUS BBICOKOIIPOYHBIX CTajeH

18. Cranu u ciiaBbl A1 PEXYIIUX HHCTPYMEHTOB.

19. BeicTpopexymue crany.

20. [IlItamnoBsle cTany.

21. BankoBble CTaJH.

22. Cranu Juig MEepUTEIIbHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKka, cBOMCTBA M IPUMEHEHHUE CIJIABOB IBETHBIX METAJLJIOB.
HemeTta/uinueckne MaTepuaJibl

1. OcHoBHBIE CIIIaBBI HA OCHOBE MeIu (OpOH3BI U JIATYHH ), ©X MAPKUPOBKA U IPUMEHEHHE.

2. OcCHOBHBIE CIUIaBBl Ha OCHOBE allOMHUHMA (nedopMHUpyeMble, TEPMHUECKU

HEYIPOUYHSEMbIE U YIIPOUHSEMBIE), UX MAaPKUPOBKA U IPUMEHEHHE.

CBolicTBa M IPUMEHEHHE CIIJIaBOB HA OCHOBE TUTAaHA.

4. Kakue cmiaBbl Ha3biBatoT 0ab0uTamu? KakoBbl npuHLUIBI X co3naHus. [Ipusenure

IIPUMEPHI TAKUX CIUIABOB.

Kaxue marepuaiibl Ha3pIBaIOT MOPOIIKOBBIE MaTepuaibl? Kak ux nomayyaror ?

Knaccudukanus, cBoiicTBa M NpUMEHEHNE KOMIO3UIIMOHHBIX MaT€pPHUaJIOB.

7. Knaccuduxanusi, cBOHCTBAa M TNPUMEHEHHE OCHOBHBIX TIPYNI HEMETaNIMYECKUX
MaTEpHaJIOB.

w

oo

6.2 BueaynuTopHasi caMoCTOsAAITeIbHAs Pa60Ta 00Y4aIOIIUXCsl OCYIIECTBISETCS B BUJIE
W3YYEHHUS JTUTEePaTyphl IO COOTBETCTBYIOIIEMY pa3zeny ¢ mpopaboTKoi MaTepuala o TeMaM
JUCITUTIIAHBI



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeICTBA IJI IPOBeAeHUs
MPOMEKYTOYHOM aTTECTALMU:

CTpyKTypHBIii
JIEMEHT

[Inanupyemblie
pe3yIbTaThl 00yICHHUS

O1eHOYHEIE Cpe€acTBa

OIIK-1 CrnocoGen pemiaTs 3aga4u NpoecCHOHAILHOM J1eATeJbHOCTH, IPUMEHSISI MEeTO/bI
MO/JeJUPOBAHNS, MATEMATHYECKOr0 AHAJIN3A, eCTECTBEHHOHAYYHbIC H O0IeHHKeHEPHbIE

3HAHMA
OIIK-1.1 Hcnonb3yer TeopeTnyeckue BOIPOCHI:
€CTCTBEHHOHAYYHbIE
3aKOHBI M IPUHIHIIBI 1. Crpykrypa u cBoiictBa mMatepuanoB. AMopdHoe
NPHU peleHny U KPUCTAITMYECKOE COCTOSIHUE MaTepuana.
NPAKTHYECKHX 38124 2. Mertoabl U3y4eHUs CTPYKTYpPbl MaTepUAJIOB.
3. Kpucrammmueckas pemerka. OCHOBHBIE THIIB]
peLIeTOK METAJLIOB.
4. Tlomumopodusm. IlonumopdHuble npeBpaleHus.
5. JleeKTbl KpUCTAUIMYECKOT'O CTPOEHHUS.
6. AmnuzoTpomUs.
7. DHepreTMyeckue YCIOBUS  KpHUCTAIIM3aLMH.
Bnusiane CKOpPOCTH OXJIAXKICHUS HA|
KPUCTAJUIN3ALHIO.
8. Mexanusm KPUCTaJUIM3ALHAH. [TapameTpsl
KPUCTAJUIN3ALUH.
9. TomorenHoe (camOIPOU3BOJIBLHOE) OOPa30BAHUE
LIEHTPOB KpUCTaJUIN3AIUH. Kpurnueckuii
3apO/IBIIIL.
10. T'ereporenHoe (HECaMONPOU3BOJIBHOE),
oOpa3oBaHue IICHTPOB KPUCTAJTN3AIUH.
MoauduunupoBanue.
11. JdennputHas KpucCTaIA3aLMsL.
12. Kpucrananueckue 30HbI CIUTKA. Y cajKa.
13. Buab! TUKBaIym.
14. Bunel nedopmarnuu. MexaHH3M IIACTHYECKOH]
nedopmaruu.
15. Haxnen npu mmactuueckoil nedopmanuu. Ponb
JUCIIOKAUi B YIIPOYHEHUU.
16. Mexanuueckue CBOICTBa METAJIJIOB.
KoHCcTpyKTHBHAS TIPOYHOCTH.
17. MexaHuueckue XapakTepUCTUKHU, ONpeaesieMble
MIPH UCTIBITAHUN Ha PAaCTSHKCHHUE.
18. Pa3zpymienue MeTamios.
19. TBepAOCTh U CIIOCOOBI €€ OTPeICTICHHUS.
20. MexaHNUeCKUE XapaKTEPUCTUKH, ONpeesieMble
NpH  JUHAMHYECKMX HWCHBITAaHUAX  (ymapHas
BSA3KOCTh, TEMIIEpaTypa XJIaJHOJIOMKOCTH).
21. OcHOBHBIE NOHATUSL  TEOPHUHU CIIABOB:
KOMIIOHEHT, CIJIaB, cuctema, ¢asa. [Ipasuio ¢a3z
22. Twumbl TBepAbIX (a3 B METALUTHIECKUX CUCTEMaX.
23. IlpaBuio peruara (MpaBUJIO OTPE3KOB).
24. OcHOBHBIE THIIBI JTBOMHBIX JIAarpaMm.

[IpeBpamenuss u (QOpMHUPOBAHUE CTPYKTYPH]
JIBOMHBIX CIIJIABOB.




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OueHoYHbIE CPEeACTBA

25. XapaktepucTtuka ¥ BHJI TOJHOH  (a30BOMH
nuarpammbl Fe — C.

26. XapakTepucThKa KOMIIOHEHTOB M ()a3 CHUCTEMBbI
Fe-C.

27. IlpeBpamenust U (HOpMUPOBAHHE CTPYKTYpHI B
ctasix (OenmbIX dYyryHax, CEphIX YyryHax) B
PaBHOBECHOM COCTOSIHUHU

28. CBs13b MEXIY CTPYKTYpOH M CBOWCTBAMH CEPBIX|
YYT'YHOB.

29. Knaccudukanus, MapKMpoBKa W TNPUMECHCHHE
CepbIX YYT'YHOB (JIMTEHHBIN, BBICOKOIIPOUYHBIH,
KOBKHUH, OTOETICHHBIN, aHTU(PPUKITUOHHBIN ).

30. BnusiHMe yriepojaa M MOCTOSHHBIX IpUMeced Ha|
CBOMCTBA CTaJI.

31. Knaccudukanusi, MapkupoBKa ¥ TPUMEHEHUE
yIIAEPOAUCTHIX cTanen (OOBIKHOBEHHOTO|
Ka4yecTBa, KAayeCTBEHHOM KOHCTPYKLIMOHHOM,
WHCTPYMEHTAIBHOM).

32. IlpeBpareHus Mpy HarpeBe CTAIIH.

33. Poct 3epHa aycTeHHuTa IpHU HarpeBe.

34. M3otepMHUYeCKHid pacraj IepeoXJIaXICHHOTO
ayCTeHUTA. W3orepmuueckue  auarpammbl
pacraja nepeoxaaXXaAeHHOTO ayCTCHHTA.

35. IlpeBpamienuss mpu HENPEPHIBHOM OXJIAXKICHUH
cranu. TepMOKHHETHYECKUE AUarpaMMbl pacraia
MEPEOXJIAXKAEHHOTO ayCTCHHTA.

36. Bnousiame ~ IerHpyrommx ~— 9JEMEHTOB  HA|
YCTOMYUBOCTh u KUHETHKY pacnapa
MEPEOXITAKIACHHOTO AyCTCHHTA.

37. IlpeBpamienuss npu HarpeBe (Ipu OTIIYCKE)
3aKaJICHHOMN CTaJIH.

38. Knaccudukauus, MapkupoBKa M NPUMEHEHHUE
KOHCTPYKIIMOHHBIX  JITUPOBAaHHBIX  CTaJleH]
(cTpouTenpHas,  MAIIMHOCTPOMTEIbHAs |
XOJIOAHOM HITaMIIOBKH, yIydiraemasi,
pecCOpHO-TIPYKUHHAS, IAPUKOMOIINITHUKOBAS,
ctanu s 3akanku TBY, cranu mist XTO).

39. OcHOBHBIE  TOHSATUS W KJIaccU(pUKALUA
TEPMHUUYECKOI 00pabOTKH.

40. OTxur cramm.

41. 3akanka cTanu.

42. Ornyck cranu. CrapeHue.

43. XuMuKo-TepMuYecKas 00padoTKa.

44. Tepmo-MexaHuueckas 00paboTKa CTalu.

45. CmaBsl HAa OCHOBE Menu (OpOH3BI, JIATYHH).

46. CrutaBbI HA OCHOBE QJTFOMUHHSL.

47. CrnaBsl HA OCHOBE THUTaHA. baOOUTHI.

48. TlopomkoBble, KOMIIO3UIIMOHHBIC, aMOPQHBIE
MaTepHaIbl.

OIlK-1.2

Pemraer cranmapTHble
npodeccuoHalbHbIe

Pemuth 3anauy u3 npodeccnoHanbHOM 0bnacTu:




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OueHoYHbIE CPEeACTBA

3a/1a4d ¢ IPUMEHEHUEM
00IIIENHKEHEPHBIX
3HaHUH

10.

11.

12.

13.

14.

15.

OOBSACHUTD, KaKyl0 LeNb MpEecHeayloT IpHu
BBEJICHUU B paciuiaB Moaudukaropos? [Ipusectu
IpUMEPBI IEHCTBUS MOIU(PHUKATOPOB.

B Kakou OTJINBKE 3€pHO
3aKpUCTAJNIN30BaBIIETOCS MeTaia Oynert
Oonbllle: MpU pa3iMBKE >KUIKOTO MeTaljia B
necyanyro (opMy WIM B METALIHYECKYIO?
KakoBo Oyzaet paznuuune B cBOHCTBax?
OOBSACHUTD, K YEMY MOXKET IPUBECTH IEPETPEB
pacimiiaBa mpei  pa3iuBKOM ero B (OpPMBI
(u3n0kHULIBI)?  3ayeM  MOPOBOIST  OIEpaIUIO
MOACTYXUBAaHUS TIPU TNOJy4eHHH OTIMBOK? Kak
€€ OCYIIECTBUTh

Kakoii nmedopmainueii MOXHO  HEOOpaTUMO
U3MEHUTh  (QopMy, pa3Mepbl H  CBOMCTBQ]
Marepuana?

OOBACHUTD, YTO MPOUCXOIUT IPU (POPMUPOBAHIH
TEKCTyphl B fedopMupoBanHoM Mmarepuane? Kak
3TO BIUSIET HA CBOICTBa MeTasuia?

3auem TpedyeTcs BOCCTaHABJIMBATh
IJIACTUYHOCTh X0JI0AHO1e(hOPMUPOBAHHOTO
aucTa (KaluOpOBaHHOM 3aroTOBKH, BOJIOUEHOI
npoBoJsiokn)? Kakoli 00pabOTKOW 3TO MOXKHO|
caenarn?

B kakoil cramm Oyner BbllI€ TBEPAOCTb IIPU
3akaike: B cranu 45 unu 30XI'C?

V kakoit cranu Oyaer OoJiblie MPOKAIUBAEMOCTH|
— YIJIEpOAMCTOM WIM JIeTMpOBaHHOU? 3aueM
HE00XO0IMMO 3HaTh MIPOKATIMBAEMOCTb CTaIN?
Kak BbIOpaTh CKOPOCTh OXJIaX/IECHUS MPH 3aKaJIKe
JUIsL TIOJYYEHUs] MapTEHCUTHOW CTPYKTYpHI IO
BCEMY CEUEHUIO U3AeNUs?

Jns  xakoWl cTalmum — JOIBTETOMJIHOM WY
3a9BTEKTOMIHON — HYXKHO IIPUMEHATH HEMOJIHYIO
3akaniky? [losicHuTh, ucnons3ys auarpammy Fe-C.
Kakasg cranp mocie ynyuiieHuss OyneT HUMEThb
0osiee BBICOKYIO TBEPIOCTh: CTaslb 45 WK CTalb
30XI'C, ecnu OTIyCK HMPOBOJAWIM IPU OJHOU H
TOM e Temneparype?

ITouemy pexyluii HHCTPYMEHT U3 YIIIEPOIUCTOH
CTaJld TOJBEpraloT HHU3KOMY oThycka. Kakas
Oyner  CTpyKTypa ¥ CBOWCTBAa  TaKoro
WHCTpYMEHTA?

Kaxknm METOIOM MO>KHO HCCIIeI0BaTh
pacnpenieieHue cepsl B CIUTKE (OTJIMBKE,
3aroToBKe)?

Kak mpoBecTu riybokoe TpaBlI€HHE CTalbHOTO
obpasma. KakoBsl ero memnu?

Kakum MeT0/10M MO>KHO BBISIBUT IIOPBI, TPEIIHMHBI,
PaKOBUHBIL, KpYIIHbIE HEMeTaJUTMUYeCKHe
BKJIIOYEHHUST B OTJIMBKE (CIHTKE, OTJIMBKE,




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OueHoYHbIE CPEeACTBA

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

MMOKOBKeE, MpoKare)?

[Tpu MakKpoaHaJun3e CIIUTKA BBISIBJICH
JIMKBAIIMOHHBII KBajipaT (moxgycanouHas
JUKBAllUsg, OCeBas IOPUCTOCTh, CKBOPEYHUK,
KaMHEBUJHBIA W37I0M, (IIOKEHBI, HH(epHbI
usnoM, paccioenue). OODBICHUTh MPUYMHBI
HOSBICHUST 3TOTO JAe(ekra u  BO3MOXKHBIC
CIIOCOOBI €T0 UCIIPABJICHUS (TIPEIOTBPAILICHHS ).
Kak oTinnyuTh yCTanoCTHBIA H3JIOM OT IIPOYUX|
BUJ0B u3ioMa? KakoBbl NMPUYMHBI MPOSIBICHUS
TaKoro uziaoma’?

Kak oTiinuuTh Bs3KO€ pa3pylIeHHe OT XPYIKOro?
Kak npoBecTr MUKpPOCKOIIMYECKOE UCCIIEJOBAaHHE
MeTaliM4eckoro  matepuana? UTto  MOXKHO
BBISIBUTH C IIOMOIIBIO TAKOT'O UCCIIE0BAHUA?

Kak MOXXHO MOBIHATH Ha BEIUYHHY 3€pHA IPH
Kpuctaym3anuu merauia? Kakue Mepbl MOKHO
OPeUIOKUTh i TOro, 4YTOOBI 00ECIeYUTh
[I0JIy4YE€HUE MEJIKOT0 3€pHA IPU KPUCTAIIN3ALUU?
[Touemy  mpu  XOJNOJHOM  IUIACTUYECKOM
nedopMaIuy HaOJIF01aeTCs YIIPOYHECHNE METaIa,
a IpU Topsiueld ITOro He MPOUCXOAUT?

Kak omnpenenuts mnpeaen ynpyrocta (mpenen
TEKy4eCTH, Mpeliel MPOYHOCTH, OTHOCUTEIBHOE
YIJIMHEHUE, OTHOCUTENIBHOE CYKEHUE, TBEPAOCTD,
YZIapHYIO BSI3KOCTh) Marepuana’?

[Tpr MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromaroTcss 3epHa ¢eppura U HEOOJbIIOE
KOJIMYECTBO LieMeHTUTa. Kak Ha3blBaeTcs Takou
cruiaB?  KakoBel ero cBoiictBa U 00sacTH
pUMEHEHUs?

[Tpy MUKpPOCKOITMYECKOM HCCIIEZIOBAaHUH B CIIJIaBe
HaOmonaroTcs 3epHa ¢epputa U nepaut. Kak
Ha3bIBaeTCs Takoil cruiaB? KakoBbl ero cBOMCTBA]
M KaK OHU 3aBHUCAT OT KOJMYECTBA NepiauTa?’
KakoBbl 00:1acTH IPUMEHEHUS 3TUX IJ1aBOB?

[Tpr MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromatorcst mepnaut. Kak HaspiBaeTcss Takoid
cruiaB? KakoBbl ~ pa3HOBHIHOCTM  TakKoH
CTPYKTYpBI U Pa3In4Ms B UX CBOMCTBaX?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOJIIOAI0TCS TEPJIUT U CeTKa ILEMEHTUTa II0
rpanunam 3epeH. Kak Ha3piBaeTcs Takoul cruiaB?
KaxoBsI ero cBoiicTBa 1 00J7aCTH IPUMEHEHUS?
[Tpy MUKPOCKOITMYECKOM UCCIIEIOBAaHUH B CIIJIaBe
HaOmronaetcs neaedyput. Kak HazpiBaeTcst Takoif]
cruiaB?  KakoBel ero cBoiictBa W 00sacTH
pUMeHeHUs?

[Tpy1 MUKPOCKOITMYECKOM UCCIIEIOBAaHUH B CIIJIaBe
HaOMoal0TCs 3epHa (QeppuTa U BKIIOYCHUS
rpagputa. Kak HaspBaeTcs Takue CIUIaBHI?




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OueHoYHbIE CPEeACTBA

29.

30.

31.

32.

33.

34.

35.

36.

37.

KakoBbl pPa3HOBHJIHOCTH CIUIABOB C TaKUMHU
CTPYKTYpPHBIMU COCTaBJISIOUIIMH, KaKOBBI
pasnuyus B UX CBOMCTBax?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEI0BAaHUH B CIIJIaBE]
HaOmomaroTcss  3epHa  (eppura, TEPIAUT W
BKIItoueHusi rpadura. Kak Ha3biBaeTcs Takue
crutaBbl? KakoBbl pa3HOBUIHOCTH CIUIABOB C
TaKUMH CTPYKTYPHBIMH COCTaBIISIOLIUMU,
KaKOBBI Pa3JIN4YMs B UX CBOMCTBAX?

[Tpy MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIaBE
HAOJIIOMAI0TCS TEPJIUT W BKIIOYEHUs rpadura.
Kak HaszpiBaercs Takue cmuaBsl? Kakosbl
Pa3HOBUAHOCTH CIUIaBOB c TaKUMH
CTPYKTYpPHBIMH COCTaBJISIOUIIMH, KaKOBBI
pasnuyus B UX CBOMCTBax?

Kak UACHTU(ULIUPOBATH B cTanu
BUMAHINTETTOBYIO  CcTpyKTypy? Ilpm Kakux
YCIIOBUSIX OHA MOXET 00pa3oBaThCs M KaK 3TO|
MOBJIMSIET HA CBOWCTBA cTa)IN?

[Ipy Kakux yCIOBUSIX B CTald  MOXET
oOpa3oBaThCsl mepechimeHHbil Gpepput? Kak oH
MOBJIMSET Ha CBOMCTBA cTanu. Kak mpeaoTBpaTUTh
ero oOpaszoBanue?

Kak BbIOpaTh conepkaHue yriaepoja B cTajiu IJis
M3TOTOBJICHUSI AETAIN MAIIUH, KOHCTPYKIIMH WIH
COOpYXKEHHs (PEeXYIIEro, XOJOJHOLITaMIOBOTO,
rOpSYEIITAMIIOBOTO HHCTPYMEHTA)?

Kak 1o cTpykTypHOMY TpH3HAaKy MOXKHO
OnpeAenuTh cTaib (Oenblii YyryH, cepblii YyryH,
MOJIOBUHYATHIM YYT'yH, J>KEIe30 TEeXHUYECKOU
YUCTOTHI)?

MoXHO M UCHONB30BaTh O€Nblii YyryH B
KayecTBE KOHCTPYKIIMOHHOTO MaTrepuana?

Kakas ¢dopma rpaduta B MEHbIIEH CTENeHH
ocnabiiseT MeTAJUIMYECKY0 OCHOBY uyryHa? Kak|
MOJIYYUTh TaKyro Gopmy rpadura B oTmuBKe?
Kak momay4uTs OTIMBKY CO CTPYKTYpPOH KOBKOTO
yyryHa? KakoBbl pa3HOBUIHOCTU CTPYKTYpPHI
TaKoro 4yryHa M €ro CBOMcCTBa?

OIIK-1.3

IIpuMmeHseT MeTObI
MOJICJINPOBAHUS U
MaTeMaTU4eCKOro
aHaJIu3a JUIsl peIeHns
3a/1a4 TEOPETUYECKOTO
Y IPUKJIAHOTO
Xapaxkrepa

3amagya 1O KOHTPONO (Pa30BOTO M CTPYKTYPHOTO
COCTaBa CIUIaBa:

1.

2.

Paccuuratp OTHOCHUTEIILHOE KOJIMYECTBO
CTPYKTYpPHBIX  COCTaBIAIOIIMX  CIUIaBa  IIpH
KOMHATHOM  TemmepaType U  CXEMaTH4HO
n300pa3uTh CTPYKTYpPY CIUIaBa JBOMHOM CHCTEMBI
C OTCYTCTBUEM pacTBOPUMOCTH (C MOJIHOH
PacTBOPUMOCTEIO, C OTrpaHUYEHHON
pacTBOPUMOCTBIO) KOMIIOHEHTOB B  TBEpAOM
COCTOSIHUH.

Onpenenutb OTHOCUTENIbHOE KOJIMYECTBO (a3 npy




CrpyKTypHBIi [Inanupyemble

OneHouHsble CpeacTBa
DJIEMEHT pe3yabTaThl 00yYSHHS t pet

3aJlaHHOM TemImepaType B [JBOHHOM CIIJaBe.
[Tosicuuthb penienue rpadpuyecKu.

3. PaccuuraTh copepikaHue yriepoja B CTald IO
JIOJIU TIEPJINTA B CTPYKTYpE.

4. PaccuMtaTh KPHUTHYECKYI0 CKOpPOCTH 3aKallKd
CTaJIN.

0) Ilopsinoxk mpoBeaeHHMs] MPOMEXKYTOYHOW aTTECTANMM, NMOKA3aTeJM U KPUTEPHU
OlLleHUBAHUS:

IIpomeskyTouHas aTTecTalMs N0 JUucuuILInHe «MaTepuasioBenenne» B 3-eM cemecTpe
IOPOBOJIUTCS B BHUJE 3a4yeTa. 3adeT MPOCTABIISETCS IOCIE OIECHKH 3HAHWN OOy4aromuxcs 1o
pe3ysbTaTaM 3allUThl BBIIOJIHEHHBIX JIA0OPATOPHBIX PA0OT U KOHTPOJIBHBIX padoT, BKJIIOYAOIINX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3a/IaHMs, BBIABISIONIAE CTENEHb C(HOPMUPOBAHHOCTH
YMEHUH U BaJleHUH

IToxa3aTenu U KpUTepuu oLeHNBaHus 3a4yerTa (3 cemecTp):

JU1s oTy4eHus: OLEeHKU

— «3a4TeHOo» — OOyyalomMics [OJDKEH II0Ka3aTh 3HAHHWS HE TOJBKO Ha YpOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIMKM, HO W HMHTEUIEKTyalbHble HABBIKM PEIICHUS
npobieM W 3a/1a4, HaXOXKICHUS YHUKAIBHBIX OTBETOB K MpoOieMam, OIEHKH U BBHIHECEHUS
KPUTUYECKUX CY)KICHU;

— «He 32a4TeH0» — 00yJaIOIINKCS He MOXKET II0Ka3aTh 3HAHHS HAa YPOBHE BOCIIPOU3BEICHUS
U 00bsACHEHHs MHPOPMALIUHU, HE MOXKET IMI0Ka3aTh MHTEJIEKTYyalbHbIe HABbIKH PELIEHUS IPOCThIX
3ajad4.

IIpomeskyTouHasi aTTecTalus 10 JUCHMILIMHe «MaTepuajioBeeHHe» B 4-0M ceMecTpe
BKJTIOYAET TEOPETHUECKUE BOMIPOCHI, IIO3BOJISIONINE OIICHUTh YPOBEHb YCBOCHUS 00YJaIOIIMMUCS
3HaHUHM, M TpaKTHYECKHE 3a/laHus, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHMH W
BJIAJICHHI, ¥ IPOBOAUTCS B (popMe IK3amMeHa

DK3aMeH MO JaHHOM TUCHMIUIMHE MPOBOJUTCA B YCTHOW (hopMe IO 3K3aMEHAIMOHHBIM
OuneraM, KaXKAblii M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKHUX BOMPOCA W OJHO MPAKTUYECKOE
3aJjaHHe.

IMoka3aTeu U KPUTEPUHU OlLleHUBAHUS JK3aMeHa (4 cemecTp):

— Ha OLIEHKY «OTJMYHO» (5 6amioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOEe M TIIyOOKOE 3HaHHE
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, IPUMEHSET UX B CUTYAIUIX TTOBBIIICHHOHN CI0KHOCTH.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPeIHUN YpPOBEHb
c(OPMHPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHUS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAUUTeNIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IIPU AaHATUTUYECKUX Ollepalnsix, HepeHoce
3HAaHWI U yMEHHI Ha HOBBIC, HECTAHIAPTHBIC CHUTYAIIHH.

— Ha OLEHKY «YyAOBJETBOPUTENbHO» (3 Oamra) — oOyyaromuiics IEeMOHCTPHPYET
MIOPOTOBEIA YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIIMH: B XOZ€ KOHTPOJBHBIX MEPOIPHITHN
JIOMYCKAIOTCS OLIMOKM, TPOSIBISETCS OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUH, HaBBIKOB,
00yJaromuHCsl WCTIBITHIBACT 3HAYUTENbHBIC 3aTPYIHEHHS TPU ONEPUPOBAHWUU 3HAHHUSIMU H
YMEHUSIMH NP UX NTEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeYy/10BJIeTBOPUTEJIbHO» (2 6asia) — o0yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHaja, JOMYCKaeT CYHIECTBEHHbIE OIIMOKHM, HE MOXKET
M0Ka3aTh WHTEJUIEKTYaJIbHbIE HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OILICHKY «HEYAO0BJIeTBOPHTeAbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HaHWS Ha YPOBHE BOCHPOM3BEACHUS M OOBSICHEHWS HWH(POpPMAIMK, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBbIKU PEIIEHUs MPOCTHIX 3aj1au.



