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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
mo mnpoduiao «YNPaBICHHE METALTYPrUYeCKUMU TPEANPUITHAIMUA M TEXHOJIOTHYCCKUMHU
IIPOIeCCaMMy IS INIOAOTBOPHOM MPo(eCCHOHATLHOM IeITEILHOCTH.

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

JucuuiuinHa MarepuanoBeieHHe BXOJUT B 00s3aTENbHYIO 4YacTb y4eOHOTO IIIaHa
00pa3oBaTeNbHOI TPOrPaMMBI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUCHUS TUCIUILINH/ MPAKTUK:

Hcropus meramnypruu

dusnyeckas XumMus

BBenenue B HanpaBiieHue

OO01ast 1 HEOpraHUYECKask XUMUS

dusnka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AMCLUHUILUIMHBI OyayT
HEOOXOAUMBI [Tl U3yYCHUS TUCIUTLTH/TIPAKTHK:

Mertposnorusi, cTaniapTu3anus U cepTUQUKaLL

BrimunaBka cranu u peppocCIuiaBoB B AIEKTponedax

Pa3paboTtka i poBbIX IBOWHUKOB B METAILTYPIUH

VYnpaiieHue TeXHOJIOTM4eCKUMHU IIPOLECCAMU IIPOU3BO/ICTBA YYI'YHA B JOMEHHBIX I1eYax

MogenupoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYPTrUU
OcHoBbI ToucKa 1 00padOTKH HH(pOpMaLMK B 00JaCTH IPOU3BOACTBA YEPHBIX METAIIIOB

Hayuno-uccnenosarenbckas pabota
[ToaroroBka K npoiietype 3aliyThl ¥ 3alI1MTa BHITYCKHON KBATM(PUKAIMOHHOMN paboThI

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJIs) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pesynpraTe ocBoeHus mucuuIiuHbl (Moayns) «MaTtepuanoBeneHne» oOydaroniuiics
JIOJDKEH 0071a/1aTh CIISAYIOUIMMU KOMITETeHIIUAMU:

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

OIIK-1 Crnocoben pemath 3ama4ul NpOoGECCHOHATBHOW ACSITENBHOCTU, MPUMEHSST METOIbI
MOJICTTUPOBAHUS, MATEMATHUECKOT O aHaJIN3a, €CTECTBEHHOHAYYHBIE 1 OOIIIEMH)KEHEPHBIC 3HAHHS

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHbl M IMPUHLUIIBI NP PELICHUH
IIPaKTUYECKUX 3a7a4

OIIK-1.2 Pemraer cranmapTtHele nOpodecCHOHATbHBIE 3aJaud C IPUMEHEHHEM
OOIEHMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [Ipumensier METOABl MOJENIMPOBAHMS W MAaTEMaTUYECKOro aHaliu3a AJs
pelIeHus 3aa4 TEOPETUYECKOT0 U MPHUKJIAIHOTO 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
=
= B aKaJl. 4acax 3} Bu KOHTPOJIS
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
JKCILTyaTaluu H3JIEIHN. o
[IpopaboTka Texymmit
OCHOBHEBIE MOHATHA. Teop E"II‘)I/I‘IECKOFO KOHTngHL_ OIIK-1.1,
Hctopus pa3BUTHS 2 3,3 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
HWroro no pazneny 4 2 9,3
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; Texymwii konrpoms - OTTK-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,
) 2 8 P ’ Konrponbnas OIIK-1.2,
TEOPUH CIUIABOB. MOATOTOBKA K aGota OIK-1.3
KOHTPOJIBbHON P '
pabote
ITpopaboTka
3 JIEKIIHOHHOTO
Ma];e e Texymuii KOHTPOIH
6.2 JlmarpaMMbl TBOWHBIX p ’ KonrtponbHas
CHUCTEM dopmupoBaHue TOAIrOTOBKA K pabota OIIK-1.1,
or T' - BOMHBIX 2 4 6,8 11a00paTOpHBIM amura OIIK-1.2,
cmpgioip g SQHATHIAM, 11260 I;To HBIX OIIK-1.3
’ MIOJITOTOBKA K pa60$
KOHTPOJIbHOU p
pabore
Wroro no paszneny 4 4 14,8
7. XKene3oyriepoaucTrie CIUIaBbI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTrka ! Texymuit kouTpons| OITK-1.1,
JuarpamMmmbl (azoBoro 2 8 MaTepHaia; KonTponbhas OIlK-1.2
MOATOTOBKA K )
COCTOSIHUS JKEJIE30-YTIIepPOI KOHTPOBHOH pabota OIlK-1.3
pabote
ITpopaboTka
3 JIEKIIMOHHOTO
Ma:e aa: Texymuii KOHTPOIH
7.2 dopmMmupoBaHue P ’ 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$
KOHTPOJIbHOU p
pabore
HWroro no pazneny 6 12 16
8. Kiaccudukanusi, MapkupoBKa
u pUMEHEHHe
JKEJIC30YTIIEPOMCTHIX CIIJIABOB
IMpopaboTka
JIEKIUOHHOTO .
8.1 CBs3b MEXy ! Texymuii KOHTPOJIb
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,
craneii. Kiaccupukanus, 2 6 8 na0opaTopHBIM ?E)a e OIIK-1.2,
MapKHUpOBKa U NPHUMEHEHHE 3aHATHSM; - OIIK-1.3
M 11a00paTOPHBIX
VIJIEPOIUCTHIX CTaNEH. MOATOTOBKA K aGor
KOHTPOJIbHOU p
pabore
Uroro no pazneny 4 8 14
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 12 HOATOTOBKa K Kontposnbhas OIIK-1.2,
" . n . pabora OIlK-1.3
TepMHUYECKON 00pabOTKH. KOHTPOJIBHON
pabore
ITpopaboTka
JICKI[HOHHOTO .
. Texymuii KOHTPOJIb
Marepuana;
KonTponpras
10.2 Knaccudukaims, 1eib HOATOTOBKA K a6oTa OIIK-1.1,
I/Il‘[ UMEHEHHE OT)IIjI/IFE’i 8 3 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 pazaeny 11 12,2

11. Knaccudukanus,

MapKHUpPOBKa, CBOMCTBa
MPUMEHEHUE

cranei

JIETUPOBAHHBIX




[TpopaboTka

JICKIIUOHHOTO .
. TekyIuuii KOHTPOJIb
Marepuana;
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
pabore
ITpopaboTka
JICKIIUOHHOTO .
. Tekyluii KOHTPOJIb
Marepuana;
11.2  WHcTpyMeHTalbHbIC KonrponbHas
MOATOTOBKA K OIIK-1.1,
craym. CTany W CIUIaBBI C pabora
0CcOOBIMU  (DU3UUYECKUMH U 4 2 6 nabopaTopHsiM 3amura OIIK-1.2,
N 3aHATHSIM; OIIK-1.3
XHUMHYECKUMH CBOHCTBAMHU. 1ab0PaTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
HWroro no pazneny 7 4 12
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 3 P ’ it OIIK-1.2,
MOATOTOBKA K 71ab0PaTOPHBIX OIK-13
11a00paTopHBIM pabor '
3aHATHSM
ITpopaboTka
12.2 AmomvuHuéi u ero H;I;];:O::;;() TeKyuéI:lH I;I(;ETP OB OIlK-1.1,
cruiaBel.  CrutaBel  THTaHA. 3 2 3 o FOI;OBKa’K 1360 I;TO HBIX OIlK-1.2,
IIpouue crnassbl. A paTop OIIK-1.3
11a00paTopHBIM pabor
3aHATHSM
HWroro no pazneny 5 4 6
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
aTepuana. .
MH: p:HI/Ie [IpomexyTouHsbIii OIlK-1.1,
14.1 Dx3ameH. OHOJ’II—?I/IIITCHBHOFO KOHTPOJIb OIlK-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 MPO(PECCHOHATBHBIX HABBIKOB 00YJYaIOIUXCS.

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
JOCTyTA: 110 TOIIHUCKE.

2. Marepuanosenenue : yueonoe nocobdue / C. B. laBbinos, Jl. A. bonnsipes, 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

A0CTYyIIa: 11O MMOAIINCKE.


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. HasbinoBa, 1. C. Matepuanosenenue . yueoHoe mocooue / N.C. JlaBbimosa, 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
JIOCTyTA: 110 IOIIUCKE.
3. ®etucos, I'. Il. MarepuanoBeseHle W TEXHOJIOTUS MarepualioB: Y4eOHUK /

®etucon ['.I1., lapudynmun d.A. - Mocksa : HUL UHOPA-M, 2019. - 397 c.: - (Beicmiee
obOpa3oBanme: bakamaBpuar). - ISBN 978-5-16-006899-2. - Tekct : snextponHbii. - URL:
https://znanium.com/catalog/product/1014068 (marta oopamienus: 10.01.2024)

B) MeToauyeckue ykasaHus:

1.Ememomnn A.H., KonmeBa H.B., Iletpouenko E.B. U3ydyenne npuHIHUIIOB pabOTHI U
YCTPOMCTBA METAJUIOTPapUIecKOro 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. N3ydueHne MakpOoCTPYyKTyphl JIUTOTO
MeTaJula U IEHAPUTHOHN KpUCcTau3anuu. MeTtoudeckue yka3aHus K J1abopaTopHoi paboTte. —
Marnutoropck: M3a-so Marautoropek. roc. TexH. ya-ta um. I'.J1. Hocosa, 2011. -7 c.

3. Kommea H.B., Ememomun A.H., Ilerpouenxko E.B., Edumora [0.10.
Kenezoyrneponucteie cruiaBel. MeToaudeckue yKa3aHUsI K JIaDOpaTOpHBIM padoTram. —
Marnuroropck: 'OY BITO «MI'TVY», 2010. —42 c.

4. Ememomun A.H., Kormmesa H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpoctpykTypa
CTali W METOJbl €€ OLEHKH. MeToauyeckue yKa3zaHus K JiabopaTopHoi 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 CTajlell 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 XOJIOHON
IUTACTHYECKOW JedopMalud M TOCIEIYIOLIero HarpeBa Ha MHKPOCTPYKTYPY M TBEpJOCTh
HU3KOYTJIEPOAUCTON  cTamu. MeTronuueckue yka3zaHus K JiaboparopHoit  pabore. —
Marnuroropck: U31-8o 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. 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 10.1O. U3zyuenne MUKpOCTPYKTYpHI CTalIu U
YyryHa B HEPaBHOBECHOM COCTOSIHMM. MeToauueckue yKka3aHusl K j1abopaTopHOM padote. —
Marnutoropek: MI'TY, 2009. — 15 c.

9. Ememommma A.H., Ilerpouyenko E.B., Hedenper C.I1. M3ydueHne MHKPOCTPYKTYPHI
I[BETHBIX CIUIaBOB. MeToAMUYECKIE YKa3aHUs K JlabopatopHoi pabore. — Marauroropck: U3a-so
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 KOMIO3UIIMOHHBIX MaTepUajoB. — MeToauueckue yKa3aHus K
nabopaTopHoii pabore. Marauroropck: MI'TY, 2010. -9 c.

11. Tlerpouenko E.B., lumakuna M.B. Bnusame temmeparypsl HarpeBa |
NOCIIEAYIOLIEH TepeKpUCTAININ3AlMY Ha pa3Mep 3€pHa ayCTEeHUTA. — 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

Haumenosanue [10 Ne norosopa Cpoxk JIeHCTBHSI JIUIICH3UH
MS Office 2007 |x 135 61 17.00.2007 Gecepouto
Professional
7Zip CBOOOJTHO 0ecCpovHO
ONEKTPOHHBIE K-227-12 or
TIAKATBI O KYPCY |11 99 2012 O6eccpoyuHo
"Marepuanosenenue" |
FAR Manager CBOOOJIHO 0OECCPOUHO
bpaysep Yandex CcBOOOJHO 06eccpoyHO

IIpodeccuonanbablie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue xypca CchlIKa

DiekTpoHHbIE pecypenl 6ubmmorekun MITVY|https://host.megaprolib.net/MP0109/Web
uMm. I'.1. Hocosa

denepanbHOE TOCYAAPCTBEHHOE OIOIKETHOE
yupexnaenue — «DenepanbHbi  UHCTHTYT
MIPOMBIIIUICHHON COOCTBEHHOCTH
[TouckoBast cucrema Axagemus Google|URL: https://scholar.google.ru/
(Google Scholar)
OnektpoHHas 0a3a mepuoanyeckux mamanuii|https://dlib.eastview.com/
East View Information Services, 00O
9 MaTepHaIbHO-TeXHHYECKOE o0ecnevyeHne JUCIHILTHHBI (MOIYJIs1)

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

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrnieucHUe JUCHHUIIIIMHBI BKIIFOUYACT:


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

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 MpoOOIOATOTOBKI»:

- 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 000pyI0BaHMUS;

- 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 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 npuMepsbI BIUSHUS CTPYKTYpPbI HAa CBOMCTBA MaTepHaa.
Ha3zoBuTe BUIbI CBOKWCTB MaTepUaJIOB.
Kakwue cBoiicTBa Ha3biBatoT ¢pusznyeckumu? [IpuBenuTe npumepsl CBONUCTB.

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

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

7. Kakue cBoiicTBa Ha3bIBAIOT TexHOMOrHYeckuMu? [lepeunciiute 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 MATEPHAIIOB U JIAWTE MM KPATKYIO XapaKTEPUCTHKY

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

12. Kakwue MeTayuThl Ha3bIBAIOT YSPHBIC METAJLIBI?

13. Kakwue MeTamisl OTHOCAT K 1[BeTHBIM? Ha30BHUTE OCHOBHBIE IPYIIIBI IBETHBIX
METAaJIJIOB.

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 mpeumymiecTBa?

19. JIns 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 Ha3bIBaIOT MUKPOCTPYKTYypoii? Kak oHa uzydaercs? Jlaiite XxapaKTepUCTUKY
MHUKPOCKOITUYECKOMY METOIY UCCIIEIOBAHUSI METAJIJIOB.

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

24. JlaiiTe XapaKTePUCTUKY DJIEKTPOHHO-MUKPOCKOIIMYECKIM METOAaM HUCCIIEeI0OBAHUS
METAaJIJIOB.

25. JlaiiTe XapaKTepUCTUKY AUPPAKIIMOHHBIM METO/IaM UCCIICIOBAHHS METaJIIIOB.

NS

Tema 2. ATOMHO-KPHCTALJIMYECKOE CTPOEHHE METALJIOB

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 JAJIBHUM MOPSIIKOM B MaTepuae?

9. Uro Takoe snemeHTapHas sueiika? KakuMu nmapamerpamMu OHa OITUCHIBASTCS?

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

11. Yto Ha3bIBAIOT KOOPAMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpUCTANTMYECKHE PEHIETKA METAJIOB HAa3bIBAIOT IJIOTHOYAKOBAHHBIMU?

13. B uewm cymnocTh nonumopduszma? Uto Takoe nmonmumopdHoe 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 Ha3pIBalOT NedeKTaMHU KPUCTATITMIECKOTO CTPOCHHS?

19. Kak xiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITUIECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHbIe Ae()EeKThI KPUCTATUIMIECKOTO CTPOCHHSL.

21. Kakyto poib UrparoT To4euHble JedeKThl B KPUCTATUIMYECKUX MaTepraiax?

22. Kakue HeCOBEpPIIEHCTBA KPUCTAJUIMYECKOTO CTPOCHHS HAa3bIBAIOT JTMHCHHBIMU H
nouemy? Kakue ObIBaIOT AMCIOKAIIUU?

23. KaxoBa poib JUCIOKaui B KpUCTaIIax?

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

25. Kaxyro poib UTparoT rpaHuUIlbl 3€pEeH B KprcTaiax?

Tema 3. Kpucranausanusi pacnjiaBos

1. OObAcHUTE NPUHLUIHUAIBHOE 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. Kakoii mpouecc Ha3plBalOT HepeoxjaxaeHueM? UYTo Ha3bIBalOT CTENEHbIO
NepeoXIaKICHUS?

5.  KakoB MexaHM3M KpHcTauIn3aluun?

6. Kax npoucxoaur poct Kpuctamion?

7. Yem 3aBepiiaercs NpoLecc KpUcTauIu3auu?

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

9. Kakumm QaxTopaMu ompenensercs BO3MOXKHAs CTEIEHb MepeOXJIAKICHHS JKUIKOTO
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 mpoucxoauT roMoreHHoe 3apoxaeHne? YTo MOXKeT CIIyKHUTh 3apOAbIIIEM ITPU
CaMOIIPOMU3BOJIBHOM KpHUCTaNIN3alnn?

15. Kakoii 3apofpiiI Ha3bIBalOT KpuTndeckuM? Kak MeHsieTcst ero pa3Mep ¢ yBeIHMUYEeHUEM
CTETNIEHU NEPEOXITAKICHUS?

16. Ha3zoBuTte mapameTpsl KPHUCTALTU3AIIH.

17. Kak BauseT cTeneHb NEPeOXJIAXIEHUs Ha YHUCIO IIEHTPOB KPUCTAUIM3ALMU U
JMHEHHYIO0 CKOPOCTh POCTa 3apO/IbIIIEH.



18. Yem xapakrepusyercs rereporeHHoe 3apoxjaenue? [louemy oHO SHEpreTHYEeCKH
0oJiee BHITOJHO, YEM TOMOT€HHOE?

19. Kaky1o poJib UTparoT MPUMECH MPH KPUCTAIUIU3ALUU?

20. Yro Ha3bIBalOT MOAU(PUIIMPOBAHUEM MIPH KpUCTATUIA3ALMU?

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

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

23. Kakue kpucTaindecKue 30HbI MOT'YT (JOPMUPOBATHCS B CIUTKE?

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

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3aueM MpPOBOJAT ONEPAIUIO MOJICTYKUBAHUS IIPU MOJTYUYEHUU OTIUBOK?

27. Tlouemy matepuai GOpMBI (M3TI0KHUIIBI) BIMSIET Ha BETMYUHY 3€pHA
3aKpUCTANIM30BaBIIErocs MeTauia?

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

Tema 4. lepopmanusi u Harpes 1e(pOpMUPOBAHHBIX MATEPHAJIOB

1. B d4em paznuume MeXAy yIpyroi u riacTHaeckou aedopmanueii?

2. Yto Ha3BIBAIOT MJIOCKOCTSIMU CKOJIbXKEHUS? UTO Takoe riaBHbIC INIOCKOCTH
CKOJIbJKEHUs?

3.  KakoB MexaHu3M IutacTHueckoi aedopmaruun’?

4. B uyem paznuune MeXay CKOJIbKEHUEM U JBOMHUKOBAHUEM IIPH IJIACTHYECKON
nedhopmaruu?

5. KakoBa mpuunHa MeXaHW4ecKoro HakJiena?

6. Kak mioTHOCTh IUCIIOKAlMiA BIUSET Ha TPOYHOCTHBIE CBOMCTBA?

7 Kak MeHSIFOTCSI CBOMCTBA METaIlJIa MPHU XOJIOAHON TUTACTUICCKON e opMaruun?

8.  Kak u3meHnsercs crpoeHue MeTajuia py ImiacTudeckoi nepopmanun’?

9.  UYro Takoe TekcTypa nedopmarmu?

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

11. Yro Ha3bIBAIOT NOJUTOHU3ALMEN IPU HArpeBe X0J101HOAe(POPMUPOBAHHOTO MeTalIa?

12. Yro Takoe 3apOoJbILIN PEKPUCTAIUIU3ALINAN?

13. UYro Takoe TemriepaTypa peKpUCTALIN3AIUN?

14. Kakue u3MeHeHus1 CTPYKTYphl, HA0II0JaeMOM B ONTUYECKUIA MUKPOCKOII, IPOUCXOSAT
IIpU NIEPBUYHOMN pEKpUCTAIIIN3ALUU?

15. KakoBa TemnepaTypa peKpUCTaIIIN3alUU YUCThIX METAJIOB?

16. B yem pa3HMIIa MKy NEPBUYHON U BTOPUUHON PEKPUCTAIITU3ALUH?

17. B uem oTiinune cobupareabHON U BTOPUYHON peKpucTauIn3anun?

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

19. KakoBa poJib peKpUCTANTU3AUOHHOTO OTXKHUTra?

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

Tema 5. Mexannueckue CBOMCTBA

1. Yro HazpBaoT mnpouHocThiO? Kak ompenenstorcss NpPOYHOCTHBIE XapaKTEPUCTHKH
Marepuana?

2. aiiTe onpeneneHre OCHOBHBIM MPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uro Ha3BIBAIOT TUIACTHYHOCTHIO? Kak ompenensrorcs MIiacTHYECKHe XapaKTePHUCTUKU

MaTepuana?

JlaiiTe onpeneneHre OCHOBHBIM IUIACTHYECKUM XapaKTEPUCTHKAM.

Kakwue cBolicTBa XapakTepu3yeT TBEPIOCTH?

Ha3oBute MeTo1bI onpeesienns TBEPIOCTH.

o ok



7. UYeM oTIMYAIOTCS XPYIKOE U BA3KOE Pa3pyLICHUs?

8. HazoBuTe n oxapakTepu3ylTe BUABI H3JIOMOB.

9. Yro Takoe AuMHaMUYecKHe HcCIbITaHusA? Kakue XapakTepUCTHKH ONPENeSIOTCS NpU
JMHAMHYECKUX HCTIBITAHUSIX ?

10. 3aueM POBOJAT YCTAIOCTHBIC UCTIBITAHUS?

Tema 6. @a30Bble M CTPYKTYpHble MNpeBpallleHHus B JIBYXKOMIOHEHTHBIX
MeTaJUINYeCKHX cucTeMax
1. Yro Takoe KOMIOHEHT, (a3a, CIIaB, CHCTeMa CIUTaBOB?
Chopmynupyiite npaBuino ['m606ca. [IpuBeuTe mpuMepbl €ro UCIoJIb30BaHUS.
[aiiTe onpeneneHue NOHIATHIO AuarpaMmma coctosiHusl. Kakoe coctosiHue oHa otpaxkaer?
Tunsl (a3 B METANINYECKUX CUCTEMAX.
Cdopmynupyiite npaBuio perdara (OTpe3koB). st 4ero OHO UCIIONIb3YyeTCs?
CxemMaTH4HO M300pa3uTh OCHOBHBIE (Pa30BBIC JUArpaMMbl ABOMHBIX CHUCTEM M JaTh UX
XapaKTePUCTHKY.
Jatb xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPAILICHUN CUCTEMBI.
CxeMaTuuHO U300pa3uTh KPUBYIO OXJIAXKICHUS JIFOOOTO CIJIaBa CUCTEMBI.
9. CxematuyHo wu300pa3uTh CTPYKTYpYy JOOOr0o CIjlaBa CUCTEMbl NpU KOMHATHOMN
TeMIlepaType.
10. Paccuntath OTHOCHTEIHHOE KOJIWYECTBO CTPYKTYPHBIX COCTaBJISIOUIMX B CIUIaBE U
CXEMaTUYHO U300pa3HTh €ro CTPYKTYPY IMPU KOMHATHOM TeMIiepaType.

SER

o N

Tema 7. Kesezoyriepoaucroie CIIaBbl

JlaiiTe XxapakTepUCTHUKY KOMIIOHEHTOB cuctemsl Fe-C.

JlaiiTe XapakTepucTuKy eppuTa.

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, MO KOTOPOM BBIIEIACTCS IEPBUYHBIA ILIEMEHTUT, BTOPHWYHBIN
[IEMEHTUT, TPETUUHBINA [IEMEHTHUT, (EPPUT U3 ayCTCHUTA.

9. HasoBuTe IMHUIO TEPUTEKTUIECKOTO, SBTEKTUIECKOTO, IBTEKTOUIHOTO ITPEBPAIICHHI.

10. HazoBuTe nuHUM NOAUMOP(HBIX MPEBPALLICHUH.

11. Ha3oBuTe KpUTHUYECKUE TOUKU CTAJIH.

12. Kaxoii heppUT Ha3bIBAIOT MEPECHIIICHHBIM U IIOYeMY?

13. OOBsicHATE CTPYKTYpPY TEXHHYECKOTO JKelle3a, JIOIBTEKTOMIHOH, OSBTEKTOHIHOM,
3a3BTEKTOUHON CTAJIH.

14. Onwummrte oO6pazoBanue nenedypurta. Kakoit tene0ypuT Ha3pIBaIOT IPEBPAIICHHBIM?

15. OOBsicHUTE CTPYKTYpPY O€JIOr0 JOIBTEKTHUYECKOIO, IBTEKTHUECKOT0, 3a39BTEKTUYECKOTO
YYT'yHOB.

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

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

18. Kakue cruiaBel MMEIOT CTPYKTYpy, cocrosinyio 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 HAOIIOAAeTCsl BTOPHYHBIN 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, COCTOSIIIYIO U3 NepianTa u rpadura? PazHOBUIHOCTH
TaKUX CTPYKTYp?

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

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

Tema 8. Kinaccupukanusi, MApKHPOBKA U IPUMEHEHHE KeJIe30YTIJIePOAUCTHIX CIJIABOB.

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

MapkupoBKa U IPUMEHEHUE CEPOro (JUTEHHOro) UyryHa.

MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOI'O UYyT'yHa.

MapkupoBKa U IPUMEHEHNE KOBKOI'O YyT'yHa.

Kakoit uyryH Ha3piBatoT aHTH(PPUKITMOHHBIM? KakoBbI ero cBoiicTBa?

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

7. BuusHue yriepoaa u MOCTOSHHBIX IIPUMECEH Ha CBOMCTBA CTaJIH.

8. Tlo xakuM npu3HaKaM KJIACCUPUITUPYIOT CTAITN?

9. MapkupoBKa U IPUMEHEHHE YIIIEPOAUCTON CTaI OOBIKHOBEHHOI'O KayeCTBa.

10. MapkupoBKa ¥ IPUMEHEHHE KaUeCTBEHHOW KOHCTPYKIIMOHHON yIJIEPOIUCTOM CTAIIH.
11. MapkupoBKa U IPUMEHEHUE UHCTPYMEHTAILHON YIIIEPOAUCTON CTAIIH.

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, Y12, CY 10, CY25, CH 30, B4 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 Biusier pocT 3epHa Ha CBOMCTBa cTanu?
Uro coboil mpeAcTaBiaseT AuarpaMMa M30T€PMHUYECKOI0 pacnaja MepeoxyIa)IeHHOTo
aycreHuTa? Kakyro 3aBUCHMOCTb OHa IMIOKA3bIBAET?

6. Kakoil aycTeHUT Ha3bIBAIOT MEPEOXTAKIACHHBIM?

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

8. OT wuyero 3aBUCHT XapakTep CTPYKTYpbl MpH M30TEPMUYECKOM IPEBPAIICHUU
MepeoxXJIaXkIeHHOT0 ayCTeHUTa?

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 mnpexacraBiser coOOi MNpORyKTHl IU((Y3HOHHOIO NpPEBpallleHUs ayCTEeHUTa B
yraepoaucToil cranu? YTo Takoe MeXIUIaCTUHOYHOE paccTOsHuE?

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 mpeacraBisieT co0oil mpoayKThl 0e3mnupPy3nOHHOTO MpEeBpallieHus ayCTeHUTa B
YTJIEPOJIUCTOM CTan?

18. Uro npencraBusieT coO0i MapTECHCUT B YIIICPOAUCTOMN cTaIn?

19. Yo Ha3BIBAIOT KPUTUUECKOI CKOPOCTHIO 3aKaJIKU?

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

21. Kakoif ayCTeHUT Ha3bIBAIOT OCTATOUHBIM?

22. Kakoe 13 npeBpalleHnid Ha3bIBalOT IPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO MpeBpaIleHuUs?

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

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

26. Yto co00l MpeACTaBISAIOT TEPMOKHHETUIECKHE TUAarPAMMBI.

27. Kak MOXHO HCITIOJIb30BaTh AHarpaMMbl pacraja MnepeoxIakKIeHHOro aycTeHuTa?

Tema 10. OcHOBBI TepMHUYECKOil 00padOTKH

1. [aTb XxapakTepUCTUKY KPUTHUUYECKUX TOUYEK CTAIH.

JlaTp ompenenenue MOHATHSA TepMUYEcKast 00paboTKa. YKa3arh ee poJb.

3. Pacckazate o kiaccupukanud U BUAAX TepMuyeckoil obpaborku. IlpuBectu oOIuryro
XapaKTEPUCTHKY TEXHOJIOTHUECKUX MPOIECCOB TEPMUIECKON 00paOOTKHU CTaIIH.

4. OOBACHUTH, IO KAKOMY MPU3HAKY OTXKUT moapazaensercs Ha oTxur [ u Il pona.

5. Jlate knmaccudukanuo BUI0B oTxkura I poga. OOBSCHUTH 11eNb, HA3HAYEHHUE U PEKUMBI
Ka)XJIOTO BHJIA.

6. [atp xnaccudukanmio BunoB omkura Il pona. OObACHUTH 11€Tb, HA3HAYCHUE U PEKUMBI
Ka)KI0ro BUJA.

7. Jatp ompenereHHE TEPMUYECKOH 00paOOTKH, Ha3zpiBaeMoi 3akayika. OOBICHUTH BHIOOD
TeMIIepaTypbl HarpeBa Mo/ 3aKajKy Ui Pa3HbIX IPYII CTaleH.

8. OOBsACHUTDH, KaK BEIOMPACTCS OXJIAKIAIOIIAS CPEia IPU OCYIIECTBICHUH 3aKaJIKH.

9. Hate ompeneneHHMe  KPUTUYECKOW  CKOPOCTH  3aKajKH,  3aKaJMBaeMOCTH U
IPOKAIMBAEMOCTH.

10. IlpuBecT  XapakTEPUCTUKY  BBICOKOTEMIIEPATYpHOW U HHU3KOTEMIIEpaTypHOU
TEPMOMEXaHHYECKON 00pabOTKH. YKa3aTh MPEUMYIIECTBA U HETOCTATKU KaXKI0TO BUAA U
00J1aCTH IPUMEHEHHUS.

11. latb  oOmiyro  XapakTE€pPUCTHUKY IIPOLECCOB  XUMHKO-TEpMUYECKOH  00paboTKu:
[IEMEHTAIMH, a30TUPOBAHMSI U HUTPOLIEMEHTAIUH.

12. OOBSCHUTH Ha3HAYCHUS U CYIIHOCTH MU(DPY3HOHHOTO HACKHIIICHUSI.

N

Tema 11. Knaccupuxkauus, MApKHPOBKA, CBOIICTBA U IPMMEHEHHE JIETHPOBAHHBIX CTaJIel

1.  JlaTe ompezneneHue MOHSATUSM JIETUPOBAHHAS CTallb, JICTUPYIOIIUMA SJI€MEHT.

2.  Krnaccudukarus JIETUPOBAHHBIX CTAJICH M0 XUMHUYECKOMY COCTaBy, 10 HA3HAYCHHUIO,
M0 KauecCTRY.

3. Kak pacnpenensiroTcs JeTUPYIOIINE SIEMEHTHI B CTaJSIX ?

4.  Kak nerupyromiue 3JIeMeHTHI BIUSIOT Ha TonuMopdu3m xemne3a?

5.  Kak nerupyrompe 53J€MEHThl BIHSIOT Ha YCTOMYHMBOCTH IEPEOXJIAXKICHHOTO
ayCTeHUTA.

6. Kiaccudukaius JerHpoOBaHHBIX CTaliel MO CTPYKType B PaBHOBECHOM COCTOSTHUH
(OTOXKKEHHOM COCTOSTHUM).

7.  Krnaccudukaius JIETUPOBAHHBIX CTAJICH 1O CTPYKTYpe B HEPABHOBECHOM COCTOSIHUW
(HOpMaJTM30BaHHOM COCTOSIHUU).

8.  Kak B MapKupOBKe JICTUPOBAHHBIX CTAJICH yKa3bIBaeTCS: COJIEPIKaHUE YTiIepoJia, BU
JICTUPYIOIIETO JJIEMEHTa M €ro CoJep)KaHue, KadyecTBO. YMeTh pacmupoBaTh MapKy CTallH,



yKa3zaB: COAEpXaHHE yIJepoAa; BHJA JIETUPYIOLIErO JJIEMEHTa M €ro COJAEp)KaHMUE;
KJIaccu(pUKaLUIO 110 Ka4eCTBY; Ha3HauUeHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJISTUPOBAHUS CTAIH.

10. IIpuHUMIBI IETMPOBAHUSA KOHCTPYKIIMOHHBIX CTaJIeH.

11. OcHoBHBbIE rpyIIIbl KOHCTPYKLIIMOHHBIX CTAJIEH.

12. Pousb yrieposa, NpUHLMIIBI JIETUPOBAHUS U MApPKUPOBKA CTPOUTEIBHBIX CTAJICH.

13. Kakuwe MamuHOCTPOUTENbHbIE CTald HA3bIBAIOT YIYUYIIA€MBIMH M  IOYeMy?
3aKOHOMEPHOCTH MX JISTUPOBAaHUS U TepMuyeckod oOpaborku. IlpuBeaure mpumepsl Mapok
CTaJIH.

14. Cranu g neMeHTaluy, HUTPOLUEMEHTAIMH U a30TUPOBAHMSL.

15. KakoBa ponp yriaepoia M JETUPYIOLUIMX 3JEMEHTOB B IIAPUKOIOALIMITHUKOBBIX
cransax? OcobeHHOCTH TpeOOBaHMH K 3TUM CTasIM M UX TepMuueckas oOpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa posb yriepoja u JErHpyoOLIHUX 3JEMEHTOB B PECCOPHO-TIPYKUHHBIX CTaJIsAX?
OcobeHHoCcTH TpeOOBaHUI K ATHM CTalIsIM M MX TepMHuecKas oOpabotka. [IpuBectn npumepsl
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 CIIaBBI HA OCHOBE Me11 (OPOH3BI U JIATYHH ), UX MAPKUPOBKA U TPUMEHEHHE.

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

IIPUMEPBI TAKUX CIUIABOB.

Kaxue marepuaiibl Ha3pIBalOT 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 caMoCTOATEIbHAS PaboTa 00y4aroNIUXCsl OCYIIECTBISETCS B BUJIE
W3YYEHHUS JTUTEPaTyphl IO COOTBETCTBYIOUIEMY pa3fely ¢ mpopaboTKoil MaTepualia mo TeMaM
JUCITUTIIAHBI



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU
a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTECTALMU:

CTpyKTypHBIii
JIEMEHT

[Inanupyemblie
pe3yIbTaThl 00yICHHUS

O1eHOYHEIE Cpe€acTBa

OIIK-1 CrnocoGen pemiaTs 3aga4u NpoecCHOHAILHOM J1eATeJbHOCTH, IPUMEHSISI MEeTO/bI
MO/JeJTHPOBAHNS, MATEMATHYECKOr0 AHAJIN3A, eCTeCTBEHHOHAYYHbIe U O0IIeMHKeHEePHbIe

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 CTPYKTYpbl MaTEpUAIIOB.
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 (camMOIPOU3BOJILHOE) 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. MexaHHuecKkue XapakTepUCTUKHU, ONpeesieMble
MIPH UCTIBITAHUN Ha PAaCTSHKCHHUE.
18. Pa3zpymienue MeTamios.
19. TBepAOCTh U CIIOCOOBI €€ OTPeACTICHHUS.
20. MexaHNUeCKUE XapaKTEPUCTUKH, ONpeesieMble
NpH  JUHAMHYECKMX HWCHBITAaHUAX  (ymapHas
BSA3KOCTh, TEMIIEpaTypa XJIaJHOJIOMKOCTH).
21. OcHOBHBIE NOHATUSL  TEOPHUHU CIIABOB:
KOMIIOHEHT, CIlIaB, cuctema, ¢asa. [Ipasuio ¢a3
22. Twumbl TBepAbIX (a3 B METAIHYECKUX 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 (HopMUpOBAaHHE 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 (JIUTEHHBIM, BBICOKOIPOYHBIH,
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 CTaIH.

33. Poct 3epHa aycTeHHuTa IpHU HarpeBe.

34. M3ortepMHUYeCKHid pacraj MepeoXJIaXICHHOTO
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 pacmapa]
MEPEOXITAKIACHHOTO AyCTCHHTA.

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

38. Knaccudukauus, MapkupoBKa M NPUMEHEHHUE
KOHCTPYKIIMOHHBIX  JITUPOBAaHHBIX  CTaJleH]
(cTpouTenbHas,  MAlIMHOCTPOMTENbHAs  JUIS
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 o0padoTka.

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 npodeccroHalbHON 00nacTu:




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
necyanyo (GopMy WIH B METALIHYECKYI0?
KakoBo Oyzaet paznuuune B cBOHCTBax?
OOBSACHUTD, K YEMY MOXKET IPUBECTH IEPETPEB
pacimiiaBa mpei  pa3iuBKOM ero B (OpPMBI
(u3noxkHULIB)?  3ayeM  TOPOBOJAT  OINEPaAIUIO
MOJICTY>KUBaHUS MPHU TMOJy4eHUH OTINBOK? 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 Tpedyercs BOCCTAHABIIUBATh
IJIACTUYHOCTh X0JI0AHO1e(hOPMUPOBAHHOTO
aucTa (KalmuOpOBaHHOM 3aroTOBKH, BOJIOYEHOM
npoBoJsiokn)? Kakoli 00pabOTKOW 3TO MOXKHO|
caenarn?

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

VY xakoi#t ctanu OynaeTr 0oJiblie MPOKaJINBAEMOCTb
— YIJIEpOAMCTOM WIM JIeTMpOBaHHOU? 3aueM
HE00XO0IUMO 3HATh MIPOKAJTUBAEMOCTh CTaNIN?
Kak BbIOpaTh CKOPOCTh OXJIaX/IECHUS MPH 3aKaJIKe
JUIsL TIOJYYEHUs] MapTEHCUTHOW CTPYKTYpHI IO
BCEMY CEUEHUIO U3AeNUs?

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

ITouemy pexyluil UHCTPYMEHT U3 YIIEPOAUCTOM
CTaJld TOJBEpraloT HHU3KOMY oThycka. Kakas
Oyner  CTpyKTypa ¥ CBOWCTBAa  TaKoro
WHCTpYMEHTA?

Kaknum METOIOM MO>KHO HCCIIe0BaTh
pacnpenieieHue cepsl B CIUTKE (OTJIMBKE,
3aroToBKe)?

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

Kakum MeT010M MO>KHO BBISIBUT IIOPBI, TPELIVHBI,
PaKOBUHBIL, KpYIIHbIE HEMeTaJUTMUYeCKHe
BKJIIOYEHHST B OTJIMBKE (CIHUTKE, 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, MH(EpHbIA
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 oTiiuuuTh BS3KOE pa3pylIieHUe OT XPYIKOro?
Kak npoBecTr MUKpPOCKOIIMYECKOE UCCIIEJOBAaHHE
MeTaliM4eckoro  matepuana? UTto  MOXKHO
BBISIBUTH C IIOMOILBIO TAKOT'O UCCIIEOBAHUSA?

Kak MOXXHO MOBIHATH Ha BEIUYHHY 3€pHA IPH
Kpuctaym3anuu merauia? Kakue Mepbl MOKHO
OPeUIOKUTh i TOro, 4YTOOBI 00ECIeYUTh
MI0JIy4YE€HUE MEJIKOT0 3€pHA IPU KPUCTAIIU3ALUU?
[Touemy  mpu  XOJNOJHOM  IUIACTUYECKOM
nedopMaIuy Ha0JIk01aeTCs YIPOYHEHUE METalIa,
a IpU Topsiueld ITOro He MPOUCXOAUT?

Kak omnpenenuts mnpeaen ynpyrocta (mpenen
TEKy4eCTH, Mpeliel MPOYHOCTH, OTHOCUTEIBHOE
YIJIMHEHUE, OTHOCUTENIHOE CY’KEHUE, TBEPAOCTD,
YZIapHYIO BSI3KOCTh) Marepuana’?

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

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

[Tpr MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromatorcst mepaut. Kak HaspiBaeTcst Takoi
cruiaB? KakoBbl ~ pa3HOBHIHOCTM  TakKoH
CTPYKTYpBI U Pa3In4Ms B UX CBOMCTBaX?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEI0BAaHUH B CILIaBE
HaOJIIOAI0TCS TEPJIUT U CeTKa ILEMEHTUTa II0
rpanunam 3epeH. Kak Ha3piBaeTcs Takoul cruiaB?
KaxoBsI ero cBoiicTBa 1 00J7aCTH IPUMEHEHUS?
ITpy MUKPOCKOIIMUYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmronaetcs neaedyput. Kak HazpiBaeTcst Takoif]
cruiaB?  KakoBel ero cBoiictBa U 00sacTH
pUMeHeHUs?

ITpy MUKPOCKOIIMYECKOM HCCIIEI0OBAaHUH B CILIABE
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 HCCIIEIOBAaHUH B CILIaBE
HaOmomaroTcss  3epHa  (eppura, TEPIAUT W
BKIItoueHusi rpadura. Kak Ha3biBaeTcs Takue
crutaBbl? KakoBbl pa3HOBUIHOCTH CIUIABOB C
TaKUMH CTPYKTYPHBIMH COCTaBIISIOLIUMU,
KaKOBBI Pa3JIN4YMs B UX CBOMCTBAX?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUU B CILIABE]
HAOJIIOAI0TCS TEPIUT U BKIIOYEHHUS 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
W3TOTOBJICHUSI AETAIU MalIUH, KOHCTPYKIUHU WU
COOpYXKEHHs (PEeXYIIEro, XOJOJHOIITaMIOBOTO,
rOpSYEIITAMIIOBOTO HHCTPYMEHTA)?

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

MoxxHO M UCHOJB30BaTh O€Nblii YyryH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepHrasia’?

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 CBOMcTaa?

OIIK-1.3

IIpuMmeHsieT 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 JJAOOPATOPHBIX PAOOT U KOHTPOJIBHBIX PadoT, BKIIIOYAIOIIUX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3a/IaHMs, BBIABISIONIAE CTENEHb C(HOPMUPOBAHHOCTH
YMEHUH U BaJleHUH

IToxa3aTenn U KpuTepuu oeHNBaHus 3a4yeTa (3 cemecTp):

JU1s oTy4eHus: OLEeHKU

— «3a4YTeH0» — OO0yyaloluics [OJDKEH I10Ka3aTh 3HAHUS HE TOJBKO HA YPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIMKM, HO W HMHTEUIEKTyalbHble HABBIKM PEIICHUS
npobieM W 3a1a4, HaXOKICHUS YHUKAIBHBIX OTBETOB K MpPOOJeMaM, ONEHKH W BBIHECCHHUS
KPUTUYECKUX CY)KICHU;

— «He 3a4TeHO0» — 00yJaroIIUiiCcsl He MOKET I10Ka3aTh 3HAHUSI HA YPOBHE BOCIIPOU3BEICHUS
U 00bsACHEHHs MHPOPMALIUHU, HE MOXKET IMI0Ka3aTh MHTEJIEKTYyalbHbIe HABbIKH PELIEHUS IPOCThIX
3ajad4.

IIpomMeskyTouHast aTTecTalus 10 JUCHUILIMHe «MaTepuaioBeaeHne» B 4-0M ceMecTpe
BKJTIOYAET TEOPETHUECKUE BOMPOCHI, TO3BOJISIONINE OLIEHUTh YPOBEHb YCBOCHHSI 00YUaIOIMMUCS
3HaHUHM, M TpaKTHYECKHE 3a/laHus, BBIABISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHMH W
BJIa/ICHUH, ¥ IPOBOJUTCS B JOpME IK3aMeHa

DK3aMeH MO JaHHOH TUCHMILIMHE HMPOBOJUTCS B YCTHOW (hopMe MO 3K3aMEHALMOHHBIM
OusieraMm, KaXIbl M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUYECKHUX BOIPOCAa U OJHO MPAKTHUECKOE
3aJjaHHe.

IToxa3aTe/u U KpUTepUHU OLlECHNBAHUS IK3aMeHa (4 cemecTp):

— Ha OLIEHKY «OTJMYHO» (5 6amioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YpOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CUCTEMaTHYecKoe U TIyOOKoe 3HaHue
y4eOHOro MaTepuasia, CBOOOJHO BBINOJHSAET MPaKTHUECKUE 3aJaHMsl, CBOOOIHO ONEpUpyeT
3HAHUSIMH, YMEHUSIMH, TPUMEHSET UX B CUTYAIMsIX TOBBIIIEHHON CIIOKHOCTH.

— Ha OILIEHKY «xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPeIHUN YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIMH: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO JOIYCKAIOTCS
HE3HAYUTeNIbHbIE OIIMOKH, HETOYHOCTH, 3aTPyTHEHHS IPU aHAJTUTUYECKUX ONepalusx, epeHoce
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, TPOSIBIETCSI OTCYTCTBHE OTAENbHBIX 3HAHWUN, YMEHHH, HABBIKOB,
00yJaromuicsl WCTBITHIBACT 3HAYUTEIbHBIC 3aTPyIHEHHs TPH OINEPUPOBAHUM 3HAHUSAMH U
YMEHUSIMH NP UX NTEPEHOCE Ha HOBBIE CUTYALIUH.

— Ha OLIEHKY «HeYy/10BJIeTBOPUTEJIbHO» (2 6asia) — o0yJaroluiicss IeMOHCTPUPYET 3HAHUS
He Oonee 20% TeopeTHYECKOro MaTepHala, JIOMYCKaeT CYIIECTBEHHBbIE OIIMOKH, HE MOXET
MI0Ka3aTh MHTEJUIEKTYaJIbHbIC HABBIKU PEIICHUS MMPOCTHIX 3a/1aY.

— Ha OILICHKY «HEYAO0BJIeTBOPHTeAbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HAaHUS Ha YpPOBHE BOCIPOM3BEACHUS M OOBSICHEHWsS WHPOPMAIMU, HE MOXKET II0Ka3aTh
MHTEJUIEKTYaJIbHbIC HaBbIKU PEIIEHUs MPOCTHIX 3aj1au.



