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PaGouas nporpamma cocrasiena Ha ocHose PI'OC BO - GakanaBpuaT no HanpasIeHHIO
noarotosku 22.03.02 Meramnyprus (npuka3z MitnoOpuayku Poccun ot 02.06.2020 r. Ne 702)

PaGouass mporpamma paccMoTpeHa M onoOpeHa Ha 3acenanun kadeapbl JInteiinbix
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogqodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu kadeapsl JIUTEHHBIX MPOLIECCOB U MaTEPHATOBEICHHUS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u 0100peHa s peanuzanuu B 2026 - 2027
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2027 - 2028
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHUS

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

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX MPOLECCOB U MaTEPHATOBEICHHUS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron




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 npodpunto «TexHormorun u UGPOBOE YIPABJICHHE MPOIECCAMU IPOU3BOACTBA YEPHBIX
METAJIJIOB M CIIJIABOBY IS TDIOJJOTBOPHOM MPOQECCHOHAITBHOMN IS TEIIEHOCTH.

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

HucuuiuinHa MarepuanoBe/ieHHe BXOIUT B 00s3aTENbHYI0 4acTh Y4eOHOro IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  W3ydeHWs  JUCLUIUIMHBIL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
cOpMHUPOBAHHBIC B PE3YJIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

HcTopus Meramrypruu

dusnueckas XuMus

BBeneHune B HanpaBiieHUE

OO6m1ast 1 HeOpraHMU4eCcKas XUMHS

®dusnka

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padoTa

JIuTeltHO€E MPOU3BOICTBO

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYPTrUU

MeTtobl MCCIIEI0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

[Ipou3BocTBEHHAs - TEXHOJIOrHYECKasl (IPOEKTHO-TEXHOJIOTMUECKast ) IPaKTHKa

VYuebHas - HayyHO-HMcclenoBarenabckass paboTa (MONTydyeHHEe TNEepBUYHBIX HABBIKOB
Hay4YHO-UCCIIeI0BATENIbCKON pabOThI)

[ToaroroBka K npoiietype 3aliyThl ¥ 3alI1MTa BHITYCKHON KBATM(PUKAIMOHHOMN paboThI

[IponBmkeHNE HAYYHOU IIPOLYKIUU

[Ipou3BocTBEHHAS - IPEATUIIIIOMHAs IPAKTUKA

Mertposnorus, cTaniapTu3anus U cepTUPUKALIL

IIpoekTHas nEATENBLHOCTD

TexHnuyeckuil ”THOCTPaHHBIN SI3bIK B MPOECCHOHATBHON 00J1acTH

PazpaboTtka i poBBIX IBOHHUKOB B METAJUTypIUn

Mertannyprus xene3a

3 Komnerenuun odyuaromuierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOAYJI5) ¥ IVIAHUPYEMBbIe Pe3y1bTAaThl 00y4eHH s

B pesynbraTe ocBoeHMsS AMCUUIUIMHBI (MOAyMs) «MaTepuaioBeieHHue» 00ydarouuiics
JIOJKEH 0071a/1aTh CIIEAYIOUIMMU KOMIIETEHIIUSAMU:

KO,}I HHIUKaTopa I/IH)II/IKaTOp JOCTHIXXCHUA KOMIIETCHIITN N

OIIK-1 CrnocobeHn pemaTh 3afaydl NPOPEecCHOHATBHON JAEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJTMPOBAHUS, MATEMATHUYECKOT 0 aHaJIN3a, €CTECTBEHHOHAYYHbIE M OOLIEMH)KEHEPHbIE 3HAHUS

OIIK-1.1 Hcnonb3yeT ecTecTBEHHOHAYYHBIE 3aKOHBI M MPHHIMIBI MPH PEIICHUN
MPAKTUYECKUX 3a71a9

OIIK-1.2 Pemaer crammaptHeie mpodeccHoHaNbHBIE 3alayd ¢ PUMEHEHUEM
OONEHH)KEHEPHBIX 3HAHUI




OIIK-1.3

HpI/IMeHHeT MCTOABI MOACIIMPOBAHUA H MATCMATHUYCCKOI'O aHajliu3a JId
peICHUA 3a4a4 TCOPETUYCCKOT'O M IIPUKJIAJHOI'O 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 HO,I[FOgOBKa,K 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
MPUMEHEHHE. nabopaTopHBIM pabor '
3aHATHSM
Wroro no pazneny 4 4
14. Dx3ameH
IMpopaboTka
JIEKIUOHHOTO
MHa:ep:;ﬁz' [IpomexyTouHsbIii OIlK-1.1,
14.1 Dx3ameH. OHOJ’II—?I/IIITCHBHOFO KOHTPOJIb OIIK-1.2,
A (Ox3amen) OIIK-1.3
Marepuana.
[Moaroroska k
9K3aMEHY
Hroro mo pazaeny
Hroro 3a cemectp 36 18 50,2 SK3aMeH
Uroro no pucnumiuze 72 54 156,3 3a4eT, IK3aMEH




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 00YJYarOIUXCS.

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. - Tekcr : 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. Komnmesa, H. B. Atiac MuUKpocTpykTyp : ydebHOe mocobue [mis By3os] / H. B.
Kommena, 10. FO. Epumona, O. A. Hukutenko ; MI'TVY. - 2-e uzn. - Marautoropck : MI'TY,
2019. - 1 omekrpon. ont. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL
https://host.megaprolib.net/MP0109/Download/MObject/2477 (nata oopamenus 10.01.2024).

2. JlaBbimoBa, M. C. Marepuanosenenue . yueonoe nocobue / N.C. JlaBsigoBa, E.JI.
Makcuna. — 2-¢ m3a. — Mocksa | PUOP : MH®PA-M, 2020. — 228 c. — (Bsicmee
obpaszoBanue: bakamaBpmar). - ISBN 978-5-369-01222-2. - Tekct : amekrtponHnbiii. - URL:
https://znanium.com/catalog/product/1062389 (mara o0pamenus: 10.01.2024). — Pexum
JOCTYTA: MO MOJIITUCKE.

3. ®erucos, I'. I1. MarepuanoBeaeHne U TEXHOJIOTHs MaTtepuanoB: Y4yeouuk / detucos
I'.IL., Tapudymmua @.A. - Mocksa : HUL] MHOPA-M, 2019. - 397 c.: - (Beiciiee obpazoBanue:
bakamaBpuar). - ISBN 978-5-16-006899-2. - Tekcr : omekrponnbii. - URL:
https://znanium.com/catalog/product/1014068 (xata oopamenwus: 10.01.2024)

B) MeToanyeckue yKazaHus:

1. Ememromun A.H., Konuesa H.B., [lerpouenko E.B. U3y4yenne npuHuumnoB paboTsl U
YCTPOMCTBA METAJUIOTPapUUEecKOro MUKPOCKOMa. MeTonuveckue yKa3aHus K J1adopaTopHOU
pabote. — Maruutoropck: I'OY BIIO «MI'TVY», 2009. -9 c.

2. Kormmmera H.B., Uykun B.B., E¢umosa 10.10. N3ydueHne MakpOCTPYKTyphI JIUTOTO
MeTaJula U IEHAPUTHOHN KpUcTau3anuu. MeTtoaudeckue yka3zaHus K J1abopatopHoi paboTte. —
Marnutoropck: M3a-so Marautoropek. roc. TexH. 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 ykasaHUs K J1abopaTOpHbIM paboTam. —
Marnuroropck: 'OY BITO «MI'TVY», 2010. —42 c.

4. Ememomun A.H., Konmuesa H.B., Ilerpouenko E.B., Kopuuios B.JI. MakpoctpykTypa
CTali W METOJbl €€ OIEHKH. MeToauyeckue yKa3zaHus K JiaboparopHoi 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. Ememrormma A H., Tlerpouenko E.B, CerukoB A.b. VcciienoBanue BIUSHAS XOJIOTHON
IUTACTHYECKOW JedopMalu M TOCIEIYIOUIero HarpeBa Ha MHUKPOCTPYKTYPY M TBEpJOCTh
HU3KOYTJIEPOAUCTON  cTamu. Meronuueckue ykaszaHus K JiaboparopHoil  pabore. —
Marnurtoropck: U3a1-8o 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. Metomuueckue ykazaHus K j1abopaTopHOil padorte.
Marnutoropck: 3n-so Maruutoropek. roc. Texs. ya-ta um. I.1. Hocosa, 2015. — 8c.

8. Komnmesa H.B., YUykun B.B., E¢umona 10.10. M3zyuenne MUKpOCTPYKTYpBI CTalIH U
YyryHa B HEPaBHOBECHOM COCTOSIHMM. MeToauueckue yka3aHusl K j1abopaTopHOH padote. —
Marnutoropek: MI'TY, 2009. — 15 c.

9. Ememommma A.H., Ilerpouenko E.B., Hedenper C.I1. M3ydueHne MHKPOCTPYKTYPHI
[[BETHBIX CIUIaBOB. MeToAMYECKIE YKa3aHUs K JlabopatopHoi padore. — Marauroropck: U3a-Bo
Marnutoropck. 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 KOMIO3UIIMOHHBIX MaTepUajoB. — MeToauueckue yKa3aHus K
nabopaTopHoii pabore. Marauroropck: MI'TY, 2010. -9 c.

11. Tlerpouenko E.B., lumakuna M.B. Bnusame temmeparypsl HarpeBa |
NOCIIEAYIOLIEH TEPEKPUCTAIIN3ALMN Ha Pa3Mep 3€pHA ayCTEHUTA. — MeTonnyeckue


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

ykazaHus K 1JabopatopHoit padore. Maruutoropck: MI'TY, 2003. —12 c.

12. Ilerpouenko E.B., Hedenper C.II., MomoukoBa O.C. CTpykTypa W CBOHCTBa
YIIJIEPOJMCTOM CTaNM MOCIIE OTKUTA U HOpMaIu3auuu. MeTouuecKkue yKka3zaHus K 1a00opaTopHOi
pabote. — Marautoropck: MI'TVY, 2010. —12 c.

13. Ilerpouenko E.B., MonoukoBa O.C., Hedenver C.II., 3akanka yriepoaucTtoi u
JIETUPOBAHHOM cTanu. Meronuyeckue ykazaHus K jabopaTopHoil pabore. — MarHuTOropck:
MI'TYVY, 2013.-9c.

14. Tlerpouenko E.B., Monoukosa O.C. OTnyck yriepoaucTOl W JISTHPOBAHHOM CTajIu.
Metoaunueckue yka3anus K JabopaTopHoii paborte. — Marautoropck: MI'TVY, 2013. -9 c.

15. MarepuanoBenenue. Yacte 1 [Dnexktponnsii pecype| nmpaktukym/ H.B. Kommesa,
10.10. Epumona, H.H. Mnbuna. Marauroropckuii roc. texundeckuii yH-T um. I'.11. Hocosa. -
Marnautoropck: MI'TY wum. I'M. Hocoma, 2019. - 1 CD-ROM. 3arn. ¢ skpana. URL :
https://host.megaprolib.net/MP0109/Download/MObject/2540 Pexum aocTyma: JUisi aBTOPHS3.
nosib3oBareneil. (nara oopamennsnl0.01.2024).

16. Marepuanosenenue. Yactp 2 [DnekTpoHHbIH pecype| npaktukym/ H.B. Kormresa,
10.10. Edbumona, H.H. Unbuna, A.M. Ilecun ; MarHuTOropckuii roc. TeXHU4eckuit yH-T uM. [".1.
Hocoga. - Maraurtoropck : MI'TY um. I'.1. Hocosa, 2021. - 1 CD-ROM. - 3aru. ¢ TuTyI. SKpaHa.
- URL: https://host.megaprolib.net/MP0109/Download/MObject/3117. (mara oOpaiueHus
10.01.2024). - MakpooObeKT. - TeKCT : 3JCKTPOHHBIH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe oGecnieueHue

Haunmenosanue [10 Ne norosopa Cpok JIeHCTBHYSI JIUIICH3UH
MS Office 2007 | 135 o1 17.09.2007 GecCpOTHO
Professional
7Zip CBOOOJTHO 0ecCpovHO
ONEKTPOHHBIE
riakaTel o kypey  (K-227-12 ot 11.09.2012 0eccpodHO
"MatepuanoBenerue"

FAR Manager CBOOOJTHO 0OECCPOUHO
Bpayszep Yandex CBOOOJTHO 0ECCPOUHO

IpodeccuonanbHbie 6a3b1 JTAHHBIX M HHGOPMANMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBanue kypca Cchbuika
DnexkTponHas 0a3a mepuoanueckux mimanuii East|https://dlib.eastview.com/
View Information Services, OO0 «IBUC»
HanuonanbHass  WHGOPMAIMOHHO-aHATUTHYECKAS
cucreMa — Poccuiickuii  HMHJIEKC  HAy4HOI'O
nutupoBanus (PHI)
[TouckoBas cucrema Axanemusi Google (Google|URL: https://scholar.google.ru/
Scholar)
denepanbpHOE rocynapCTBeHHOE OF0JIKETHOE URL: hitp://wwwLfips.ru/
yUpeKIeHNE «DenepanbHbIi HHCTUTYT
POMBIIIICHHON COOCTBEHHOCTH
OnexkTpoHHbIe pecypcbl Oubmuorekn MI'TY wum.|https://host.megaprolib.net/MP0109/Web
I'.1. HocoBa
9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUILIHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG o0OecrieueHne JUCITHUITIIINHBI BKJIIFOYACT:


https://host.megaprolib.net/MP0109/Download/MObject/2540
https://host.megaprolib.net/MP0109/Download/MObject/3117
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://www1.fips.ru/
https://host.megaprolib.net/MP0109/Web

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,



- CHICIMATU3UPOBAHHON MEOEIBIO.

4. [TomenieHue 1151 CAMOCTOSITEIHHOM PabOThI OCHAIIICHO:

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ moakitouennem k cetu «HTEpHETY
U C JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAaLlMOHHO-00pa30BaTeNbHYIO CPely YHUBEPCUTETA;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

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

- CHIeIMAIM3UPOBAHHON MEOEIIbIO: CTeIUTaKaMHU JJIsl XpaHeHUs y4eOHOTro 000py/J0BaHMUS;

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



[Tpunoxenue 1

6 YueOHO-MeTOqHYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

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

6.1 AynuTopHasi caMoOCTOSITeIbHAsI PadoTa CTY/ICHTOB IPE/IIOIAraeT BBINOIHCHUE
KOHTPOJIbHBIX PadoT.

Hepeqeﬂb BOIIPOCOB AJd MOATOTOBKH K KOHTPOJBHBIM ayJAUTOPHBLIM paﬁoTaM mo
TeMaM JUCHUIIJINHBI

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

Yro usyuyaer MarepualoBecHUE?
IIpuBenuTe npuMeEpPHI BIUSHUAS CTPYKTYpPBI HA CBOMCTBA MaTepHaa.
HazoBute BuabI CBOWCTB MaTEpUAIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢pusznueckuMu? IlpuBenure npuMepsl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHnyeckuMu? Ha3oBuTe OCHOBHbIE MEXaHUUYECKHE
CBOMCTBA.

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

7. Kaxkwue cBoiicTBa Ha3bIBalOT TexHOJornueckumu? Ilepeuncnnure n3BeCTHbIE BaM.

8. Uro xapakTepusyloT JIuTeiHble cBoiicTBa? Ha30BUTE OCHOBHBIC U3 HUX.

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

10. HazoBuTe OCHOBHBIE IPYIIIBI MATEPUAJIOB U IalTE UM KPATKYIO XapaKTePUCTUKY

11. Ha xakue kjacchl ¥ 110 KaKUM MIPU3HAKAM JEJIAT METALIbI?

12. Kaxue MeTasuibl Ha3bIBAIOT YEPHbIE METAJIIbI?

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

14. B yem mpeumyIiecTBa Y€pPHbIX METAIIIOB?

15. KaxoBbI TOCTOMHCTBA LIBETHBIX METAJIJIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUTMYECKUX MaTeprasioB? e ux mpuMeHstoT?

17. Kaxue maTepuaisl Ha3bIBaoT ItactMaccamu? Kak onu nonpasaensrorcs?

18. Yto Takoe KOMIO3UTHEIC MaTepralibl? KakoBel X mpeumymiecTBa?

19. JInst gero HeoOXOIUMO HCCIIEIOBATH CTPYKTYPY MaTepHAIOB?

20. Kax nogpazaensercst CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa ee 3JIeMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa n3ydaercs?

22. Yro Ha3bIBaIOT MUKpOCTpYKTypoii? Kak oHa uzyuaercsa? JlaiiTe XxapakTepUCTHKY
MUKPOCKOIIUYECKOMY METOY UCCIIEIOBAaHUS METAJUIOB.

23. Yro Ha3bIBalOT MakpocTpykTypoii? Kak oHa nzyuaercs? OxapakTepusyire
MaKpOCKOITUYECKHE METObl aHAJIN3a METaJIJIOB.

24. ]laifTe XapakTepUCTUKY 3JIEKTPOHHO-MUKPOCKOITMUYECKUM METOIaM UCCIIEeJOBAHUS
METAaJIJIOB.

25. Jlaifte XapakTepUCTUKY TU(PPAKIIMOHHBIM METOJaM HCCIIEOBAHUS METAIJIOB.

AP

Tema 2. ATOMHO-KPHCTAVINYECKOE CTPOCHHE METAJVIOB



YeM oTIIMYAIOTCA KPUCTATUYECKUE Tea OT aMOp(HBIX Ten?
Kakue maTepuanbl Ha3bIBalOT KPUCTATIINYECKUMU?
Kakue marepuaisl Ha3pIBalOT aMOPHHBIMU?
YeM 00bsCHACTCS 3aKOHOMEPHOE YIOPSII0UEHHOE PACIIOI0kKEHNE aTOMOB B
KPUCTAJIJIMYECKON pereTKe?
5. Kakwue TUIBI CBSI3U CYIIECTBYIOT?
6. Ha3oBuTe OCHOBHBIEC CBOWCTBA METAIIOB. YeM 0OBACHSIOTCS 0COOBIE CBOICTBA
MeTauioB?
7. Yo Ha3BIBAIOT KPUCTAIIINYECKON PELLIETKOMN?
8. Uro Ha3BIBAIOT JAJIbHUM MOPSJIKOM B MaTepuae?
9. Yro Takoe 3nemMeHTapHas siueiika? Kakumu mapameTpaMu oHa OMHUCHIBAETCS?
10. Kaxue Tunsl KpUCTaNIMUYECKUX PELIETOK BaM U3BeCTHBI? OXapakTepu3ynre ux.
11. Yro Ha3bIBaIOT KOOPAMHALIMOHHBIM YUCIIOM?
12. Tlouemy KpHCTaNINYECKUE PEIIETKA METANIOB HAa3bIBAIOT IIJIOTHOYIIAKOBAaHHBIMU?
13. B 4em cymHocTh momumopdusma? Uto takoe moaumMophHoe MpeBpaieHue?
14. Yro takoe anuzorpomnus? Kakoa npuunmHa aHU30TpOIUH?
15. ITouemy MOHOKpUCTAILIBI SBJISAIOTCA aHU30TPOIIHBIMU MaTepuanamMu?
16. ITouemy noaMKpHUCTAIIIMYECKHE MAaTepUAIIbl SIBIISIOTCS KBA3UM30TPOITHBIMU?
17. Tlouemy amopdHBIe TeNa ABISIOTCSI UCTHUHHO U30TPOITHBIME?
18. UYro Ha3bIBalOT JedeKTaMU KPUCTANINYECKOTO CTPOCHUS?
19. Kak xmaccupuuupyoT HECOBEPIICHCTBA KPUCTAIUTMYECKOTO CTPOCHUS?
20. OxapakrepusyiiTe ToueuHble Ae()EeKThl KPUCTAIUINYECKOTO CTPOCHHSL.
21. Kaxyro poib UTpalOT TOYCUYHBIE JEePEKTH B KPUCTAUTMUECKUX MaTepraax?
22. Kakue HeCOBEpILEHCTBA KPUCTAJUINYECKOTO CTPOSHHSI HAa3bIBAIOT JTMHEHHBIMU U
noyemy? Kakue ObIBatOT AucCiIOKaum?
23. KakoBa poJib quciokaiuii B Kpucraiiax?
24. Yro Ha3BIBAIOT IPAHUIIAMH 3E€PCH, TPaHUIIAMU Cy03epeH?
25. Kakyro posb UrparoT IpaHUlIbl 3€peH B KpHcTaiax?

NS

Tema 3. Kpucranausanus pacmnjiaBoB

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

2.  Kaxos ¢usnyeckuii cmbicn Temneparypsl To?

3. Tlouemy miist Havaa KPUCTALTH3AIMHA HEOOXOAUMO MEPEOXITAKIACHUE KUIKOTO
MeTaJljia HUKe TeMIepaTypbl paBHOBECHS?

4. Kakoil mpomecc Ha3bIBAalOT MnepeoxjaxaeHueM? UYTo Ha3bIBAlOT CTENEHbIO
nepeoxJiaxaeHus?

5.  KakoB MexaHH3M KpHCTaIA3auu?

6. Kak mpoucxoIuT poCT KPUCTAILIORB?

7. UYewm 3aBepiraercs Npolecc KpUucTaIu3anun?

8. Kak Bamser CKOpOCTb OXJQXICHHS TPH KPUCTALIM3AIMH Ha  CTETCHb
NEPEOoXJIaXKAECHNA?

9. Kakumu daxTopaMu ompenensercsi BO3MOXKHas CTEIEHb MePEOXIIAKICHHS KUIKOTO
MeTaJljla HUKE TEMIIEpaTyphl KpUCTAJIIU3alun?

10. Kak MOXHO TIOJTy4UTh aMOP(HBIA METaII?

11. Yrto MOKET MOCIy>KUTh 3apOJIbILIEM IIPU HECAMOTIPOU3BOIBHON KPUCTAIUIM3ALINN?

12. Tlouemy npu OYEHb MAJIO M OYEHB OOJIBIIION CTETICHH TIEPEOXIIAKICHHS
KpUCTAJIIIN3aLUs IOJaBIsAETCS?

13. Yro HazpIBaroT 001acTsAMU OIKHETO mopsiaka? Kakyro posb OHH UTPArOT MpH
KpUCTAJIIN3ALUH?

14. Kak nmpoucxoauT roMoreHHoe 3apoxaeHne? YTo MOXKeT CIyKUTh 3apObILIEM NPU
CaMOIIPOU3BOJIBHOM KpHUCTaNIN3alnn?



15. Kakoii 3apoablin Ha3bIBalOT KpUTHUECKUM? Kak MeHsieTCst ero pa3Mep ¢ yBEJIMUECHUEM
CTETICHU MEePEOXIAKICHUS?

16. HaszoBuTte napameTpsl KpUCTAILTU3ALINY.

17. Kak BiuseT CTENeHb NEPEOXJAXKAECHUS Ha YHCIO IIEHTPOB KPUCTAIUIM3ALUU U
JUHEHHYIO CKOPOCTH POCTa 3apO/bIIIEH.

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

19. Kaky1o poJib UTparoT MPUMECH MPH KPUCTAIUTU3ALUHU?

20. Yro Ha3bIBalOT MOAU(DUIIMPOBAHUEM IIPH KPUCTALTU3ALNN?

21. Kaxkue Mepbl MOXKHO MPEUIOKUTH Ui TOTO, YTOOBI 00E€CIEUNTh MOTYyYSCHHE MEIKOTO
3epHa MpU KpUCTAJUIU3AUH?

22. Kakoli KpucTa/ll Ha3bIBAIOT JeHAPUTHBIM? [TouemMy mpu 3aTBEpIeBaHUN MeTalia
KPUCTAJLJIBI PACTyT B BUJIE€ JCHIPUTOB?

23. Kakue KpucTauin4ecKue 30HbI MOTYT (JOPMUPOBATHCS B CIIUTKE?

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

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3auem MPOBOJAT OMEPAIUIO MOJICTYKUBAHUS IIPU MOTYUYEHUU OTIUBOK?

27. Tlouemy matepuai GOpMBI (M3TI0KHUIIBI) BIHMSIET HA BETHUNHY 3€pHA
3aKpUCTATM30BaBIIErocs MeTasia?

28. Uro Ha3pIBaOT ycankoi? UTo Ha3bIBAIOT yCaI0uHOM pakoBuHOM? [louemy oHa
oOpa3yerca?

Tema 4. Jlepopmanusi u Harpes 1e(pOpMUPOBAHHBIX MATEPHAJIOB

1. B dem paznuuue MEXIy YyIpYrod U miacTuueckon aedopmarmeii?

2. Uro Ha3BIBAIOT IJIOCKOCTSAMH CKOJBKEHUs? UTO Takoe ri1aBHbIEC TUIOCKOCTH
CKOJIbXKEHUA?

3. KaxoB mMexanu3M mractTudeckoit nedopmaryn’?

4. B uem pa3iauuue MeX]y CKOJIbKEHHEM U IBOHUKOBAaHUEM IPU IUIACTHUECKON
nedopmaruu?

5. KaxoBa nmpuunHa MeXaHMYECKOro Hakjena?

6 Kak nioTHOCTh AucioKaluii BIUsSET Ha IPOYHOCTHBIE CBOMCTBA?

7. Kax MeHs10TCS CBOMCTBA MeTaJlIa IPU XOJIOAHOM IIacTHYecKoM negopmanuu?

8.  Kak m3meHsieTcs cTpoeHre MeTallia MPH TUIACTHIECKON Aedopmariiuu?

9.  UYro Takoe TekcTypa nedopmarmu?

10. Yro Ha3bIBarOT BO3BPATOM IIPH HarpeBe X0JI0HOAEe()OpPMUPOBAaHHOTIO MeTaa?

11. Yro Ha3bpIBAIOT NOJUTOHU3ALUEN TPU HATPEBE X0JI0HO1e(HOPMHUPOBAHHOTIO MeTaslIa?

12. Yro Takoe 3apOoJbILIN PEKPUCTAIUIN3ALINAN?

13. UYro Takoe TemriepaTypa peKpUCTALIN3AIUN?

14. Kakue u3MeHEeHHUs: CTPYKTYphl, HA0II0JaeMOM B ONTUYECKHIA MUKPOCKOII, IPOUCXOSAT
IIpU EPBUYHOMN pEKPUCTAIIIN3ALUU?

15. KakoBa TeMmepatypa peKpuCTaIH3aUN YUCTHIX METAJUIOB?

16. B 4em pa3HHIIa MEXIY IEPBUYHON U BTOPHYHON PEKPUCTATITU3AITUH?

17. B 4em ornnuue cobuparenbHO 1 BTOPUUHON PEKpUCTATITU3AINH?

18. Kak MeHs0TCS CBOMCTBA XOJIOAHOACPOPMUPOBAHHOTO METAJIA TIPH
peKpHCTaUIU3alH?

19. KakoBa poiib peKpUCTAIUTH3AIMOHHOTO OTXKHTa?

20. B yem paznuune MeXy XOJOJHON U TOpsUei MmiIacTU4ecKoi nedopmanusimu?

Tema 5. MexannuecKune cBOHCTBA
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Uro Ha3pBalOT Npo4HOCTHIO? Kak omnpenenstoTcss MPOYHOCTHBIE XapaKTEPUCTUKU
Marepuaia?
JlaiiTe onpeneneHre OCHOBHBIM IIPOYHOCTHBIM XapAKTEPUCTUKAM.
UYro Ha3pIBAIOT IJIACTUYHOCTBIO? Kak ompenensroTcs IIacTU4ECKHE XapaKTEPUCTUKU
MaTepuana?
JlaiiTe onpeesieHne OCHOBHBIM IIJIACTHYECKUM XapaKTEPUCTHKAM.
Kaxkue cBolicTBa xapakTtepusyeT TBEpAOCTb?
HazoBure MeToap! onpeneieHus TBEPIOCTH.
UYem oTiIMYAIOTCS XPYIIKOE U BSI3KOE pa3pylieHus?
HazoBure u oxapakrepusyite BUbl H3JIOMOB.
UYro Takoe nuHamuueckue ucnblTaHua? Kakue XapaKTEepUCTHKU OIPEAEISIOTCS IpU
JUHAMUYECKHUX UCIBITAaHUAX?
. 3aueM NpPOBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

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

ok wdE
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10.

Yro Takoe KOMIIOHEHT, (a3a, CIUIaB, CHCTEMA CIIABOB?

Chopmynupyiite npasuio ['n66ca. [TpuBenure npuMepsl €ro UCTIOIb30BaAHUS.

Jaiite onpeeneHue MOHATHIO IUarpaMma coctosiHus. Kakoe coctosiHue OHa OTpaxaet?
Tumnsl (a3 B METAUTHISCKUX CHCTEMAX.

Cdopmynupyiite npaBuio pbrdara (0Tpe3koB). s 4ero OHO UCIIONIb3yeTcs?
CxeMaTHYHO M300pa3uTh OCHOBHBIC (Pa30BBIC JUATPaMMBbI JBOWHBIX CHUCTEM M JaTh UX
XapaKTEPUCTHKY.

Jlatp xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPAIICHUN CUCTEMEI.

CxeMaTH4HO U300pa3UTh KPUBYIO OXJIAXK]IEHUS JTFOOOTO CIIaBa CUCTEMBI.

CxeMaTUYHO H300pa3UTh CTPYKTYpy JIOOOr0o CIIaBa CHUCTEMBbI TPpU KOMHATHOMN
TeMIeparype.

Paccuntarh OTHOCHTENBHOE KOJWYECTBO CTPYKTYPHBIX COCTAaBJISIONIMX B CIUIABE U
CXEMaTUYHO M300pa3HuTh €ro CTPYKTYpY NMPU KOMHATHOM TeMIeparype.

Tema 7. 7Kesrezoyriiepoaucroie CIJIABbI

ONoGaR~wWdE

JlaiiTe XxapakTepUCTHKY KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTuKy (heppura.

JlaiiTe XapakTepUCTHKY ayCTEHUTA.

Uro Ttakoe rpadut?

Uro Takoe eMeHTHUT?

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

Ha3zoBute nuHUIO, MO KOTOPON BBIAEIAETCS NEPBUYHBIA ILIEMEHTUT, BTOPHYHBIN

OEMCHTUT, TpeTH‘-IHBIﬁ OEMCHTHUT, (I)eppI/IT N3 ayCTCHHTA.

9.

10.
11.
12.
13.

HazoBuTe MHNIO TEPUTEKTUYECKOT0, IBTEKTUUYECKOT0, IBTEKTOUIHOTO MPEBPALLIEHUH.
Ha3zoBute nuHuM noiuMopHBIX IpeBpaIieHui.

HazoBuTe KpuTHUECKHE TOUYKH CTaNH.

Kakoit ¢pepput Ha3bIBaIOT MEPECHIIIEHHBIM U ITOUYeMy?

OObsCHUTE CTPYKTYpPY TEXHUYECKOTO XKejie3a, JIOIBTEKTOMJIHOM, 3BTEKTOUIHOM,

3a3BTEKTOUIHOM CTaJIH.

14
15

. Onumure oOpa3zoBanue neaedyputa. Kakoit geneOyput Ha3pIBAIOT MPEBPAIICHHBIM?
. OOBsicHUTE CTPYKTYpPY OEJIOr0o T03BTEKTUYECKOTO, SBTEKTHUECKOTO, 3a9BTEKTHYECKOTO

YyT'YHOB.



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

17. Onummre 00pa3oBaHUE ayCTECHUTO-TPA(PUTOBOM KOJIOHUU B CEPHIX UYT'yHAX.

18. Kakue cruiaBel HMEIOT CTPYKTYpPYy, COCTOsIyto U3 ¢epputa u mnepnura? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

19. Kaxkwue criiaBsl HMEIOT CTPYKTYPY, COCTOSIITYIO U3 nepiauTa? Pa3HOBHIHOCTH MEpIInTA.

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

21. Kakue cruiaBel MMEIOT CTPYKTYpPY, cocTosimyro u3 ¢epputa u nemenrtura? Kakue
Pa3HOBUJAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

22. Kakue CTpyKTypbl Ha3bIBAIOT BUMAHIITETTOBBIMH?

23. Kakwue criaBbl UMEIOT CTPYKTYPY, COCTOALLYIO U3 GeppuTta u rpadura? PazHoBUIHOCTH
TaKUX CTPYKTYp?

24. Kakas ¢opma rpadura B MEHBIICH CTENEHU OCTA0JSIET METALINYECKYI0 OCHOBY
qyryHa?

25. Kakwue criaBbl HMEIOT CTPYKTYPY, COCTOSIIYIO U3 IepinTa U rpaduta? PazHoBuAHOCTH
TaKUX CTPYKTYp?

26. Kaxoii crjaB Ha3bIBaIOT CEPHIM YYT'YHOM Ha (eppuTo-nepiauTHoi ocHoBe? Kak B Hem
MPOMCXOUT IBTEKTOUIHOE MTpeBpaIieHue?

27. YkaxuTe CTpYKTYPHBIN MPU3HAK CTalld, O€JI0ro YyryHa, Ceporo 4yryHa.

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

ITo kakuM pHU3HAKAM KJIacCU(PUIUPYIOT Cepble YYT'YHBI.

MapkupoBKa U IPUMEHEHUE CEPOTo (JUTEHHOIr0) UyryHa.

MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOI'O YyT'yHa.

MapkupoBKa U IPUMEHEHHE KOBKOI'O YYT'yHa.

Kakoit uyryH Ha3biBaloT aHTU()PpUKIIMOHHBIM? KakoBbI ero cBoiicTBa?

Kakoit uyryn wHaspiBatoT oTOeneHHbIM? KakoBbl ycioBus (HOpMUPOBAHUS €TO
CTPYKTYpHbI?

7. BnusiHMe yrieposa U IOCTOSIHHBIX PUMECEN Ha CBOICTBA CTalH.

8. Ilo xakuMm mpu3HaKaMm KiacCu(GUUIUPYIOT cTanu?

9. MapkupoBKa ¥ IPUMEHEHHE YTIIEPOANCTON CTaIl OOBIKHOBEHHOTO Ka4eCTBa.

10. MapkupoBKa U IPUMEHEHUE Kaue€CTBEHHOM KOHCTPYKIIMOHHOM yriIepoIucToil cTanu.
11. MapkupoBKa ¥ IPUMEHEHHE NHCTPYMEHTAIbHOM yTII€pOANCTOMN CTAIH.

12. MapkupoBKa U MPUMEHEHHUE CTANIN AJs1 (PACOHHOTO JIUThSL.

13. MapkupoBKa U IpUMEHEHNE aBTOMATHOM CTaJH.

14. Pacimpyiite u naiite XxapakTepucTuky cruiaBy cienyronmx mapok: Cr Ok, Ct 3cm, Ct
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, C4U25, CY 30, BY 40, BY
60, K4 35-12, KUY 60-3.

oakrwdE

Tema 9. ®opmupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npeBpamieHus nepianra B ayCTeHUT?
UYro takoe (a3oBas nmepexpucTaIM3anus’?
Uto Takoe HacieICTBEHHOE 3epHO? JleficTBUTENIbHOE 3€pHO?
Kak Bnusiet poct 3epHa Ha cBOMCTBA cTanu?
Uro coboit mpeAcTaBiaseT auarpaMMa M30T€PMHUECKOTO pachaia MepeoxyaxIeHHOTo
aycrenuTa? Kakyro 3aBUCUMOCTb OHA ITOKa3bIBAET?
6. Kakoif aycTeHUT Ha3bIBAIOT MEPEOXITAKIACHHBIM?
7. Kak wMeHsieTcs YCTOMYMBOCTh TNEPEOXJKIEHHOTO AayCTEHHTa TMIPH TMOHUKCHHUU
TEMIEPaTyphl peBpalieHus?

agkrownE



8. OT wuyero 3aBUCHT XapakTep CTPYKTYphl MpPH HM30TEPMUUYECKOM IPEBPALICHUN
MEePEeoXJIaXKICHHOTO ayCTeHUTA?

9. HazoBure TeMmnepaTypHble 00JaCTH IPEBPALICHHS EPEOXITAXKIACHHOTO ayCTCHHUTA.

10. Ilpu kakoM TIpeBpalieHuu ecth u 1uddy3us xenesa, u quddysus yriaepoaa?

11. ITpu KakoM MpeBpaIIeHuy MoAaBIeHa TOIbKO TU(dy3us xene3a?

12. Tlpu kakom mipeBpamieHuu TmoAaBiaeHa mauddysus xkenesa u  yraepoga? Kakoe

MIpEeBpAICHUN sBIIsIeTCs 0e3au(dy3NOHHBIM?

13. KakoB MexaHH3M NEePIUTHOTO IPEBpaICHUS?

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

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

16. KakoB MexaHU3M U 0COOEHHOCTH MapTEHCUTHOTO MPEBPAICHUS?

17. Yto mpexacraBisieT coboil mpoaykTsl 0e3anudPy3nOHHOTO MpeBpalieHus ayCTEHUTa B
YTJIEPOJIUCTOMN cTan?

18. YUro npencrasiser co00il MAPTEHCHUT B YTIAEPOAUCTOM cTanu?

19. Yo Ha3BIBAIOT KPUTUUECKOI CKOPOCTHIO 3aKaJIKU?

20. Kak coneprkanue yriepoja BIUsSeT Ha CBOWCTBA CTAJIU MPH 3aKAJIKE HA MAPTEHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kakoe 13 npeBpalleHuil Ha3bIBaIOT IPOMEXKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO TpEBpaICHuUs?

24. Kakue cTpyKTypbl 00pa3yroTcs npu OeiTHUTHOM npeBpaiieHuu? YeM oHU paznudaroTcs?
KaxoBsl ux cBoiicTBa?

25. Kak jerupyroiye 3JeMEHTHI BIUSIOT Ha YCTOWYMBOCTD MEPEOXJIAXKACHHOTO ayCTeHUTA?

26. Yto co00l IpeACTaBISIOT TEPMOKUHETUIECKHUE TUArPAMMBI.

27. Kak MOXHO HCIIOJIb30BaTh AHArpaMMbl pacraja MnepeoxIaKIeHHOrO aycTeHnuTa?

Tema 10. OcHOBBI TepMHYECKOil 00padOTKH

1. JlaTh XapakTepUCTUKY KPUTHUYECKUX TOUYEK CTAJIH.

Jate onpeneneHue NOHATHS TepMHUUeckas o00paboTka. YKazarh €€ poJib.

3. Pacckazate 0 kiaccupukanuu M BHJAX TepMUuecKoil oOpaborku. IlpuBectu oO1iyro
XapaKTEPUCTHKY TEXHOJOTHUECKUX MPOIECCOB TEPMUIECKON 00paOOTKH CTaIIH.

4. OOBICHUTH, 10 KAKOMY IIPU3HAKY OTXKUT noapasaenstercs Ha oxur [ u Il poxa.

5. Jatp xnaccuduxanuio BugoB oTxura I pona. OObSICHUTD 1Li€db, HA3HAUEHUE U PEKUMBI
Ka)JIOTO BHJIA.

6. Harte xnaccudukanuio BuaoB omxura Il pona. OObSICHUTH 1L1eNb, HA3HAYEHUE U PEXKUMBI
Ka)XJIOTO BHJIA.

7. Jlath ompejaeneHHe TEPMUUYECKOH 00paOOTKH, Ha3biBaeMol 3akayika. OOBICHUTH BBIOOD
TEMIIepaTypbl HarpeBa oI 3aKajKy IS Pa3HBIX TPYIII CTaJCH.

8. OOBsACHUTDH, KaK BEIOMPACTCS OXJIAKIAIONIAs Cpeia PU OCYLIECTBICHUN 3aKaJIKH.

9. Harep ompeneneHHe  KPUTHYECKOW  CKOPOCTH  3aKajKH, 3aKaJHMBaeMOCTH |
POKAINBAEMOCTH.

10. IlpuBecTl  XapaKTEPHCTHUKY  BBICOKOTEMIIEPATYpPHOW W HU3KOTEMIIEpPaTypHOU
TEpPMOMEXaHUYECKOH 00pabOTKU. YKa3aTh MPEeUMYILECTBA U HEJOCTATKU KaXKI0Tr0 BUIA U
o0yacTu MpUMEHEHHUS.

11. Tatp  oOuryro  XapakTepUCTHUKY IPOLECCOB  XUMHKO-TEPMUYECKOH  00paboTKH:
[IEMEHTAIINH, a30THPOBAHMSI 1 HUTPOIIEMEHTAITHH.

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

N

Tema 11. Knnaccugukanusi, MApKMPOBKA, CBOICTBA M IPUMEHEHHE JIETHPOBAHHBIX CTajel



1.  [artb onpeneneHue NOHATUAM JIETUPOBAHHAS CTallb, JIETHPYIOLIUI 37IEMEHT.

2.  Kiaccudukanus J1erupoBaHHBIX CTalEH MO0 XUMHUYECKOMY COCTaBy, 110 Ha3HAUCHHIO,
10 Ka4eCTBY.

3. Kak pacnpenensiroTcs JeTUpyIOIIUE 3JIEMEHTHI B CTAJSAX?

4.  Kak serupyrouiye 3JIeMeHThI BIUAIOT Ha NOJUMOp(U3M xkene3a?

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

6. Kiaccudukanus nerupoBaHHBIX CTalel MO CTPYKType B PaBHOBECHOM COCTOSIHHU
(OTOXOKEHHOM COCTOSTHUH ).

7. Kiaccudukanus JTerupoBaHHBIX CTaJlEH MO CTPYKTYpE B HEPABHOBECHOM COCTOSIHHU
(HOpMaJIM30BaHHOM COCTOSIHHH).

8.  Kax B MapkupoBKe JIETUPOBAaHHBIX CTaJIe yKa3bIBACTCA: COAEPIKaHUE YIiIeposa, BU
JIETUPYIOILEr0 JIEMEHTAa U €ro CoJepXKaHue, KauecTBO. YMeTh paciiuppoBaTb MapKy CTalH,
yKa3zaB: COJAEpXaHHE yIIepoAa; BHJ JIETUPYIOLIEro d3JE€MEHTa M €ro COJEp)KaHUe;
KJIaccu(pUKaLUIO 0 Ka4eCTBY; Ha3HaueHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJIESTUPOBAHUS CTAIIH.

10. TIpuHUMDOBI IETMPOBAHUSA KOHCTPYKIIMOHHBIX CTaseH.

11. OcHoBHbIE IPyIIIbl KOHCTPYKIIMOHHBIX CTaJIEH.

12. Poub yrieposa, NpUHIMIIBI JIETUPOBAHUS U MApPKUPOBKA CTPOUTENbHBIX CTaJIEH.

13. Kakwe MamuHOCTPOUTENbHBIE CTald HA3bIBAIOT YIYUYIIAEMBIMH M  IOYeMy?
3aKOHOMEPHOCTH MX JISTUPOBAaHUS M TepMuyeckod obOpaborku. IlpuBeaure mpumepsl Mapok
CTaJIu.

14. Cranu i HeMeHTalu|, HUITPOLEMEHTAIMH U a30TUPOBAHMSL.

15. KakoBa ponp yriepojia W JIETHPYIOIIMX 3JIEMEHTOB B IIAPUKOMOIIIUITHHUKOBBIX
cransax? OcobeHHOCTH TpeOOBaHUH K 3TUM CTaIIM M UX TepMuueckas obpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa poib yriepoja U JErHpyOLUUX 3J€MEHTOB B PECCOPHO-TIPYKMHHBIX CTaIsAX?
OcoOeHHocTH TpeOOBaHUM K 3TUM CTaJIIM U UX TepMudeckas oOpaboTka. IIpuBectu npumepsl
MapoK CTaJIeH.

17. OOBACHUTH OCHOBHBIE IPUHIIMIIBI CO3/IAaHUS BBICOKOIPOYHBIX CTajen

18. Cranu u criaBbl A1 peXYIIUX HHCTPYMEHTOB.

19. BeicTpopexymye crany.

20. IlItamnoBsle cTany.

21. BankoBble CTaJH.

22. Cranu 11 MEepUTEIIbHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOICTBA M IPUMEHEHHUeE CIJIABOB IIBETHBIX METAJJIOB.
Hemera/uimyeckue MaTepHaJibl

=

OcHOBHBIE CITJIaBBI Ha OCHOBE MeIH (OpOH3BI U JIATYHH ), UX MapKUPOBKA U IPUMEHEHHE.
2. OcHOBHBIE CIJIaBBI Ha OCHOBE aliOMUHUS (nedhopMHUpyeMble, TEPMHUYECKH
HEYIPOYHSEMBIE U YIIPOYHIEMBIC), UX MAPKUPOBKA U TPUMEHEHHE.

CBoiicTBa ¥ NPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

4. Kakue cruiaBel Ha3biBatoT 6a00uTamu? KakoBwl mpuHIUIBI WX co3naHus. [IpuBegure
MIPUMEpPHI TAKUX CILJIABOB.

Kakne Marepuansl Ha3bIBatOT OPOIIKOBBIE MaTepraibl? Kak ux momyqaror ?
Knaccudukanus, cBocTBa M IPUMEHEHNE KOMIIO3UIIMOHHBIX MAaTEPUAIIOB.

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

w

oo



6.2 BHeayquTOpHasi cCaMOCTOSITeIbHAsI pa00Ta 00yJYarOIINUXCsl OCYIIECTBIISIETCS B BUJIE
U3y4eHMsI IUTEPATyphl [0 COOTBETCTBYIOIEMY Pa3/eiy ¢ IPopabOTKOI MaTepuana o TeMam
JUCLIUIUIMHBI



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOUYHbIE CPeACTBA JIsl POBedeHHs
NMPOMEKYTOYHOM aTTeCTAlluM:

CTpyKTypHBIii
AJIEMEHT

[Inanupyembie
pe3yNIbTaThl 00yICHUS

O1eHOYHEIE cpe€acTBa

OIIK-1 CrnocoGeHn pemiaTs 3aga4u Npo(ecCHOHAILHOM JAeATeJbHOCTH, IPUMEHSISI MeTO/bI
MO/JeJTUPOBAHNS, MATEMATHYECKOI0 AHAJIN3A, eCTECTBEHHOHAYYHbIC H O0IIeHHKeHEPHbIE

3HAHMA
OIIK-1.1 Hcnons3yer TeopeTnyeckue BOIPOCHI:
€CTCTBEHHOHAYYHbIE
3aKOHbI M IPUHIHIIBI 1. CrpykTypa u cBoiicTBa MarepuanoB. AmopdHoe
NP pelenny 1 KPUCTATMYECKOE COCTOSIHUE MaTepraa.
NMPAKTHYECKHX 38724 2. Meronbl u3yueHUs: CTPYKTYpPbl MaTEPHAIIOB.
3. Kpucrammmueckas pemerka. OCHOBHBIE THIIB]
PEIIETOK METAIJIOB.
4. Tlomumopodusm. IlonumopdHubie npeBpaleHus.
5. JledekTbl KpHUCTATUIMYECKOTO CTPOCHHUS.
6. AmnuzoTpomus.
7. DHepreTMYeckue YCIOBUS  KpHUCTAIIM3ALMH.
Bnusiaue CKOpPOCTH OXJIAXKICHUS HA|
KPHUCTAITU3AIHIO.
8. Mexanusm KPUCTaJUIM3ALHAH. [TapameTpsl
KpHUCTaJTU3al1H.
9. TomorenHoe (camOIpPOU3BOJIBLHOE) OO0pa30BAHUE
LIEHTPOB KpHUCTaJUTN3AIUH. Kputnueckuii
3apOJIbIILL.
10. T'ereporenHoe (HECaMONPOU3BOJIBHOE),
oOpa3oBaHUe LEHTPOB KPUCTAJTU3AIUH.
MoauduunupoBanue.
11. JdenaputHas KpucTaIA3aLMsL.
12. Kpucrananueckue 30HbI CIUTKA. Y cajKa.
13. Buab! TuKBaIym.
14. Buner nedopmaruu. MexaHH3M IIACTHUECKOH]
nedopmaruu.
15. Haxnen npu mumactuueckoil nedopmanuu. Ponb
JUCIOKAUH B YIIPOYHEHUU.
16. Mexanuueckue CBOICTBa METAJIJIOB.
KoHcTpyKkTHBHAS IPOYHOCTH.
17. MexaHuueckue XapaKTepUCTUKHU, ONpeaesieMble
MIPH UCTIBITAHUN Ha PAaCTSHKCHHUE.
18. Pa3zpymienue MeTamios.
19. TBepAOCTH U CIIOCOOBI €€ OTPEACTICHHUS.
20. MexaHNUeCKUE XapaKTEePUCTUKH, ONpeesieMble
NpH  JUHAMHYECKMX HCHBITAaHUSX  (ymapHas
BSA3KOCTh, TEMIIEpaTypa XJIaJHOJIOMKOCTH).
21. OcHOBHBIE NOHATUSL  TEOPHUHU CIIABOB:
KOMIIOHEHT, CIJIaB, cuctema, ¢asa. [Ipasuio ¢a3
22. Twumbl TBepAbIX (a3 B METALUTHIECKUX CUCTEMaX.
23. IlpaBuio peruara (MpaBUIIO OTPE3KOB).
24. OcHOBHBIE THIIBI JTBOMHBIX JIAarpaMm.




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OueHoYHbIE CPEeACTBA

25.

26.

27.

28.

29.

30.

31.

32.
33.
34.

35.

36.

37.

38.

39.

40.
41.
42.
43.
44,
45.
46.
47.
48.

[IpeBpamenuss U (GOpMHUPOBAHUE CTPYKTYPH]
JIBOMHBIX CILJIABOB.

XapakTepucTuka © BHJ TMONTHOH  (ha30BOM
nuarpammbl Fe — C.

XapakTepucTuka KOMIIOHEHTOB U (Da3 cucTeMpl
Fe-C.

[IpeBpamenuss u ¢GopMUpOBaHUE CTPYKTYPHI B
ctasix (OenmbIX dYyryHax, CepbhIX YyryHax) B
PaBHOBECHOM COCTOSIHUH

CBs3b MEXAY CTPYKTYpOW M CBOMCTBAMHU CEPBIX
YYT'YHOB.

Knaccudukanus, MapkupoBKka MU MpPUMEHEHUE
CepBIX YYT'YHOB (JIMTEHHBIN, BBICOKOIIPOUHBIH,
KOBKHUH, OTOCTICHHBIN, aHTU(PPHUKITHOHHBIN ).
Binsinue yriieposa U IMOCTOSIHHBIX ITPUMECEHN HA)
CBOMCTBA CTaJIU.

Knaccudukanusi, MapkupoBka U TPUMEHEHUE

YIJIIEPOJUCTBIX cTayen (0OBIKHOBEHHOTO
Ka4yecTBa, KAayeCTBEHHOM KOHCTPYKLIMOHHOM,
UHCTPYMEHTAJILHOM).

[IpeBpanienus mpu HarpeBe Crajiu.

PocT 3epHa aycrenuTa npu Harpese.
N3otrepMuuecknii  pacnajg IMEpeoXJIaKIECHHOTO
ayCTEHUTA. N3orepmuueckue JarpamMmbl
pacnajia nepeoxJyaxIeHHOr0 ayCTEeHUTA.
[IpeBpanieHuss Tpu HENPEPHIBHOM OXJIAKIECHUU
cTanu. TepMOKMHETHYECKUE JuarpaMmbl pacnaia
MEePEOXJIAKACHHOTO AyCTEHHUTA.

BnusHue — nerupyrommx 3JIEMEHTOB HA
YCTOWUYUBOCTh u KHUHETUKY pacnapa
MEPEOXJIaXKACHHOTO ayCTEHUTA.

[IpeBpamienuss mpu HarpeBe (IIPH  OTITYCKE)
3aKaJICHHOMN CTaJIH.

Knaccudukanus, MapkupoBKka MU TpPUMEHEHUE
KOHCTPYKIIMOHHBIX ~ JISTUPOBAaHHBIX  CTaJiei
(cTtpoutenbHas, MAaIIUHOCTPOUTEIbHAS  JUIS|
XOJIOTHOM HITAMITOBKH, yaydiaemasi,
PECCOPHO-TIPYKUHHASI, IIAPUKONOIIIUITHUKOBAS,
ctanm s 3akanku TBY, cramu mist XTO).
OcHoBHBIE  TOHATUS W KJIacCU(UKAIUA
TEPMHUUYECKOI 00pabOTKH.

OTxur cranu.

3aKajika CTaiu.

Otnryck cranu. CtapeHue.

XUMHUKO-TepMUUecKas 00padoTKa.
Tepmo-mexanudeckast 00paboTKa CTaH.

CrnnaBel Ha OCHOBE Menu (OpOH3BI, JTATYHH).
CrutaBbl HA OCHOBE aJTFOMUHHSL.

CrnnaBel Ha OCHOBE THTaHa. baOOUTHI.
[TopomikoBble, KOMITO3ULIMOHHBIE, aMOpP(]HbIE
MaTepUabl.




CTpYKTYPHELH TInanupyemeie O1LieHOYHEIE CPENCTBA
DJICMEHT pe3yabTaThl 00yYSHHS P
OIIK-1.2 Pemraer crangaptasie  [PemuTh 3a1auy U3 npodeccruoHaabHON 00IacTH:

npo¢eCCHOHAIIbHBIC
3a/1a4d ¢ IPUMEHEHUEM
00IIIENHKEHEPHBIX
3HAHUMN

1.

10.

11.

12.

13.

14.

15.

OOBsCHUTD, KaKyl0 LeNb MpecIeayloT IpHu
BBEJICHUU B paciuiaB Moaupukaropos? [Ipusectu
IpUMEPBI IEHCTBUS MOIU(PHUKATOPOB.

B Kakou OTJINBKE 3€pHO
3aKpUCTAJNIN30BABIIETOCS MeTaia Oyzner
Oonbllle: MpU pa3iavBKE S>KUIKOTO MeTaljia B
necyanyro (opMy WIM B METALIHYECKYIO?
KakoBo Oyzaet paznuuue B cBOHCTBax?
OOBACHUTD, K YEMY MOXKET IPUBECTH IEPETPEB
pacmiiaBa mpei  pasiuBKOM ero B (OpPMBI
(u3noxkHULBI)? 3aueM MPOBOJAT  ONEPALUIO
MOACTYXXUBAHUS NPHU NOJy4eHUH OTIMBOK? Kak
€€ OCYIIECTBUTh

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

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

3auem Tpebyercs BOCCTaHABJIMBATh
IJIACTUYHOCTh XO0JIOAHO1e(hOPMUPOBAHHOTO
aucTa (KalruOpOBaHHOM 3aroTOBKH, BOJIOUEHOI
npoBoJsiokn)? Kakoii 00pabOTKOW 3TO MOXKHO|
cAenaTh?

B kakoil cramm OyneTr BbIMIE TBEPAOCTb IPU
3akainke: B cranu 45 unu 30XI'C?

V xakoit cranu OyaeTr 0oJiblie MPOKaIMBaEMOCTH|
— YIJIEpOAMCTOM WIM JIETMpOBaHHOW? 3aueMm
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 IIPUMEHSTH HEMOJIHYIO
3akaniky? [losicHuTh, ucnons3ys auarpammy Fe-C.
Kakas cranp mocie ynmyuiieHuss OyneT UMEThb
0oJiee BBICOKYIO TBEPJIOCTh: CTalb 45 WM CTallb
30XI'C, ecnu OTIyCK HMPOBOAWIM NPU OJHOU H
TOM e Temneparype?

ITouemy pexyluil UHCTPYMEHT U3 YIIEPOAUCTOM
CTaJld TOJBEpraloT HHU3KOMY oTnycka. Kakas
Oymer  CTpyKTypa M CBOWCTBAa  TaKoro
WHCTpYMEHTa?

Kakum METOJIOM MOKHO HCCIIEI0BATh
pacmpeneneHne Ccepbl B CIUTKE (OTIIMBKE,
3aroToBke)?

Kak mpoBectu riyO0oKoe TpaBieHHE CTaJbHOTO
obpasia. Kakossl ero nenu?

Kakum MeTo/10M MO>KHO BBISIBUT IOPBI, TPEUIHHBI,




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OueHoYHbIE CPEeACTBA

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

PaKOBHHBI, KpYITHBIE HEMETAJIMYECKHE
BKJIIOUEGHUSI B OTJIUBKE (CIUTKE, OTJIMBKE,
MMOKOBKeE, MpoKare)?

[Tpu MakKpoaHaJun3e CIIUTKA BBISIBJICH
JIMKBAIITOHHBII KBaJpaT (moxgycanouHas
JUKBAllUg, OCeBasg IOPUCTOCTh, CKBOPEYHUK,
KaMHEBUJIHBIA W37I0M, (IJIOKEHBI, MM(EpHbIA
usnoM, paccioenue). OODBICHUTh MPUYKHBI
HOSBICHUST 3TOTO JAe(ekra u  BO3MOXKHBIC
CIIOCOOBI €T0 UCIIPABJICHUS (TIPEIOTBPAILICHHS ).
Kak oTnuuuTh yCTanoCTHBIM M3JIOM OT MHPOYHUX
BUJ0B u3ioma? KakoBbl NMPUYMHBI MPOSIBICHUS
TaKOTO U3JIoMa?

Kak oTiruuTh Bs3KOE pa3pylIeHUe OT XPYIKOro?
Kak npoBecTr MUKpPOCKOIIMYECKOE UCCIIEJOBAaHHE
MeTali4eckoro  matepuana? UTto  MOXKHO
BBISIBUTH C IIOMOIIBIO TAKOT'O UCCIIE0BAHUA?

Kak MOXXHO MOBIHATH Ha BEIUYHHY 3€pHA IPH
Kpuctaymm3anuu meramuia? Kakue Mepbl MOKHO
OPeUIOKUTh i TOro, 4YTOOBl 00eCreduTh
[I0JIy4YE€HUE MEJIKOT0 3€pHA IPU KPUCTAIIU3ALUU?
[Touemy  mpu  XOJNOJHOM  TUIACTUYECKOM
nedopMaIuy HaOJIF01aeTCs YIIPOYHECHNE METaIa,
a IpU Topsiueld ITOro He MPOUCXOAUT?

Kak onpenenuts mnpeaen ynpyrocta (mpenen
TEKy4eCTH, HpeAes MPOYHOCTH, OTHOCUTEIHHOE
YIJUHEHNE, OTHOCUTENIbHOE CY>KEHUE, TBEPAOCTD,
YZIapHYIO BSI3KOCTh) Marepuana?

[Tpr MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromaroTcss 3epHa ¢eppura U HEOOJbIIOE
KOJINYECTBO IIeMeHTUTa. Kak Ha3bIBaeTcs Takoi
cruiaB?  KakoBel ero cBoiictBa U 00sacTH
pUMEHEHUs?

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

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmonatorcss mepauT. Kak HaspiBaeTcss Takou
criaB? KakoBbl ~ pa3HOBHIHOCTM  TakoH
CTPYKTYPBI U Pa3JIndus B UX CBOMCTBaX?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HAOMIOIAIOTCA TEPIUT U CeTKa IEMEHTHUTa IO
rpanunaM 3epeH. Kak Ha3bIBaeTcs Takoil criias?
KaxoBsI ero cBoiicTBa 1 00JaCTH TPUMEHEHUS?
[Tpy MUKPOCKOITMYECKOM UCCIIEIOBAaHUH B CIIJIaBe
HaOmroaetcs neaedyput. Kak HazbiBaeTcs: Takoi
cruiaB?  KakoBel ero cBoiictBa U 00sacTH
pUMeHeHUs?

[Tpy MUKpPOCKOITMYECKOM HCCIIEIOBAaHHUH B CIIJIaBE




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yNbTaThl 00yICHHUS

OueHoYHbIE CPEeACTBA

29.

30.

31.

32.

33.

34.

35.

36.

37.

HaOmromaroTcss 3epHa Qeppura M BKIIOUCHHS
rpadura. Kak Ha3piBaeTcs Takue CIUIaBbI?
KakoBbl Pa3HOBHIHOCTH CIUIABOB C TaKUMH
CTPYKTYpPHBIMU COCTaBJISIOUIIMH, KaKOBBI
pasnuyus B UX CBOMCTBax?

[Tpu MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIaBE
HaOmonmaroTcss  3epHa  (eppura, TEPIAUT W
BKIItoueHus: rpadura. Kak Ha3biBaeTcsi Takue
crutaBbl? KakoBBI pPa3sHOBUIHOCTH CIUIABOB C
TaKUMH CTPYKTYpPHBIMH COCTaBIISIOLIUMU,
KaKOBBI Pa3JINYMs B MX CBOMCTBAX?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIaBE
HAOJIOIAIOTCS TIEPIUT W BKIIFOYCHUS TpaduTa.
Kak wHaspiBaeTcsa Takue cruiaBel?  KakoBbl

Pa3HOBUAHOCTH CILJIAaBOB c TaKUMH
CTPYKTYpPHBIMH COCTaBJISIOUIIMH, KaKOBBI
pasnuyus B UX CBOMCTBax?

Kak UACHTU(ULIUPOBATH B cTanu

BUJMAHIITETTOBYI0 CTpykTypy? Ilpm kakux
YCIOBHUSX OHa MOYKET 00pa30BaThCs U Kak 3TO)
MOBJIMSIET HA CBOWCTBA cTaIN?

[Ipy KakMX YCIOBUSIX B CTQId  MOXKET
oOpa3oBaThCsl mepechimeHHbil Gpepput? Kak oH
HOBJIUSET Ha cBOMcTBa cTanu. Kak mpeaoTBpaTuTh
ero oOpaszoBanue?

Kak BbIOpaTh conepxaHue yriepoja B CTajld JUis
M3TOTOBJICHUSI AETaIN MAIIWH, KOHCTPYKIIMH WIH
COOpYXKEHHs (PEeXYIIEro, XOJOJHOIITaMIOBOTO,
rOpSYEIITAMIIOBOTO HHCTPYMEHTA)?

Kak 1o CTpyKTypHOMY MpPHU3HaKy MOKHO
OnpeAenuTh cTanb (Oenblii YyryH, cepblii YyryH,
IIOJIOBUHYATBIM YYI'yH, JKE€JIE€30 TEXHUYECKOU
YUCTOTHI)?

MoXHO 1AM HCIONAb30BaTh O€Nblii YyryH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepHrasia’?

Kakas ¢opma rpaputa B MeHbIIEH cTeneHy|
ocnabiiseT MeTAJUIMYECKY0 OCHOBY uyryHa? Kak|
HOJY4YHUTh TaKyto (GopMy rpaduTa B OTIUBKE?
Kak momay4uTe OTIMBKY CO CTPYKTYpPOH KOBKOTO
yyryHa? KakoBbl pa3HOBUJHOCTU CTPYKTYpBI
TaKoro 4yryHa M €ro CBOMcTBa?

OIIK-1.3

IIpuMmeHsieT MeTobI
MOJICJINPOBAHUS U
MaTeMaTU4eCKOro
aHaJIu3a JUIsl peIeHns
3a/1a4 TEOPETUYECKOTO
Y IPUKJIAHOTO
Xapaxkrepa

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

1.

Paccuuratp OTHOCHUTEIILHOE KOJIMYECTBO
CTPYKTYpPHBIX  COCTaBIAIOIIMX  CIUIaBa  IIpH
KOMHATHOM  TemmepaType U  CXEMaTH4HO
1300pa3uTh CTPYKTYpPY CIUIaBa JBOMHOM CHCTEMBI
C OTCYTCTBUEM pacTBOPUMOCTH (C MOJIHOH
pPacTBOPUMOCTEIO, C OTrpaHUYEHHON
pacTBOPUMOCTHIO) KOMIIOHEHTOB B TBEPIOM




CrpyKTypHBIi [Inanupyemble

OneHouHsble CpeacTBa
DJIEMEHT pe3yabTaThl 00yYSHHS t pet

COCTOSIHUH.

2. OmpenenuTs OTHOCUTEIBLHOE KOJIUYECTBO (a3 mpu
3aJlaHHOM TemIepaType B JBONHOM CIIJaBe.
[Tosicuuthb penienue rpaduyecku.

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

4. PaccunTaTh KpPUTHMYECKYIO CKOpPOCTb 3aKaJIKH
CTaJIU.

0) Ilopsinoxk mpoBeaeHHUs] MPOMEXKYTOYHOW aTTECTANMM, NMOKA3aTeJM U KPUTEPHU
OLlCHUBAHMUSL:

IIpome:xxyTouHasi aTTecTanus Mo AucuuIIinHe «MaTtepuajioBeieHue» B 3-eM ceMecTpe
MPOBOAMTCS B BUJEC 3a4yeTa. 3ayeT MPOCTABISETCS IMOCHE OIEHKU 3HAHWH O0y4aromuxcs Io
pe3yJIbTaTaM 3aIlUThI BEITIOJTHEHHBIX JTA00PATOPHBIX paOdOT U KOHTPOJBHBIX pa00T, BKIIFOYAOIIUX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMUsl, BBIBIISIONINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIAJICHUI

IToxa3aTenn U KpuTepuu oeHNBaHus 3a4yera (3 cemecTp):

JUis oTy4eHus: OLeHKU

— «3a4YTeH0» — OO0yyaloluics [OJDKEH I10Ka3aTh 3HAHUS HE TOJBKO HA YPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIMKM, HO W HMHTEUIEKTyalbHble HABBIKM PEIICHUS
Hp06JI€M H 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6.HGMaM, OLICHKHU M BBIHCCCHUA
KPUTUYECKUX CYKICHU;

— «He 3a4YTeHO0» — 00yJaroII1iiCcsl He MOYKET I10Ka3aTh 3HAHUsI Ha YPOBHE BOCIIPOU3BEICHUS
U 00bsCHEHHs MHPOPMALIUHU, HE MOXKET MOKa3aTh MHTEJJIEKTyalbHbIe HABBIKH PELIEHUS IPOCTHIX
3aja4.

IIpomexyTouHas aTTecTanus no AucuumaInHe «Marepuanosenenue» B 4-oM ceMecTpe
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, TO3BOJISAIOIINE OLIEHUTh YPOBEHb YCBOCHHSI 00yUYaIOIIUMUCS
3HaHWM, W TPAKTUYECKUE 3aJaHMsl, BBIABIAIOIINE CTENEHb CHOPMUPOBAHHOCTH YMEHUN U
BJIaJICHU, ¥ TPOBOAUTCS B (popMe IK3amMeHa

DK3aMeH 10 JaHHOW TUCIUIUIMHE IMPOBOAMUTCA B YCTHOM (hopMe MO 3K3aMEHAI[MOHHBIM
OuneraM, KaXKAblil U3 KOTOPBIX BKIIIOYAeT 2 TEOPETHYECKHUX BOMPOCAa U OAHO MPAKTUYECKOE
3a/laHue.

IToxa3aTeu U KpUTepUHU OLlECHNBAHUS IK3aMeHa (4 cemecTp):

— Ha OLIEHKY «OTJMYHO» (5 6amioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN ypOBEHb
C(OPMHUPOBAHHOCTU KOMIIETEHIUI, BCECTOPOHHEE, CHCTEMATHYEeCKOe U INIyOOKOe 3HaHue
y4yeOHOTro MaTepualia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
3HAHUSAMHU, YMEHUSIMHU, IPUMEHSET UX B CUTYallUAX MOBBIIIEHHOHN CII0KHOCTH.

— Ha OILIEHKY «Xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMII: OCHOBHBIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOIYCKAarOTCS
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTUYECKUX OTepalusix, nepeHoce
3HaHUU U YMEHUH Ha HOBbIE, HECTaH/IaPTHBIE CUTYaIUH.

— Ha OLEHKY «YyAOBJETBOPUTENbHO» (3 Oamna) — oOyyaromuiics JIEeMOHCTPHPYET
MIOPOTOBBI YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€ KOHTPOJIbHBIX MEpPONPHUATUI
JIOMYCKAIOTCS OLIMOKM, TMPOSIBISIETCSI OTCYTCTBHE OTACIbHBIX 3HAHUM, yMEHUH, HaBBIKOB,
0o0Oy4aroluicss HCIBITHIBAET 3HAYUTENbHbIE 3aTPYAHEHUS INpPU ONEPUPOBAHUU 3HAHUSIMH U
YMEHMSIMU NIPU UX NIEPEHOCE HA HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeYy/10BJIeTBOPUTEIbHO» (2 Oaia) — o0yJaroluiicss 1IeMOHCTPUPYET 3HAHUS



He Oonee 20% TeOpEeTHYECKOr0 MaTepHala, IOMYCKAaeT CYIIECTBEHHBIC OIIMOKH, HE MOXET
MOKAa3aTh UHTEJJIEKTya IbHble HABBIKU PELICHHS MMPOCTHIX 3a/1ad.

— Ha OLICHKY «HEYAOBJIETBOPUTEJIbHO» (1 Oaym) — oOyuaromuiicss He MOXET MOKa3aTh
3HaHHS Ha YPOBHE BOCIPOU3BEACHUA U OOBSCHEHHS HHPOpPMAIMM, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a]a4.



