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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX MPOLECCOB U MATEPHATIOBEACHHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

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

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yueOHOM TojTy Ha 3aceaHuu Kadeapsl JIMTSHHBIX MPOIIECCOB U MATEPUATIOBEIICHHS

[Iporokom ot 20 1. Ne

3aB. kadeapoi H.A. ®eokTucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Henssmu ocBoenust nucuumuinabl KMATEPUAJIOBEJIEHUE» sBnsroTcst: mpuoOpeTeHue
CTYyJICHTaMH TEOPETUYECKUX 3HAHUUA O 3aKOHOMEPHOCTAX, ONPENETSIOINUX CBOWMCTBA
MaTepHaJIoB, MPAKTHUYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoOB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKHU M IKCIUTyaTalluH, HEOOXOAMMBIX OaKaiaBpy
o npodpuao «OOpaboTKa METAJIJIOB U CIUIABOB JAaBJICHHEM (ITPOKATHOE MPOM3BOJICTBO)» IS
TJI0JIOTBOPHOM Hay4HO-UCCIIEI0BATEIbCKOM i MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM
eITEILHOCTH.

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

HucuuiuinHa MarepuanoBeieHHe BXOIUT B 00s3aTeNbHYI0 4acTh Y4eOHOro IIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  W3ydeHWs  JUCLUIUIMHBIL  HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

BBeneHune B HanpaBiieHUE

Hcropus Meramnypruu

OO1w1ast 1 HeopraHuyecKkast XUMus

OCHOBBI METAIITYPrU4€CKOr0 IPOU3BOACTBA

ConpoTHBiIEeHHE MaTEpUAIOB

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

OCHOBBI KOHCTPYUPOBAHUS JINTHIX JIeTajIel

OCHOBBI TUTEHHOIO POU3BOJICTBA

CtpykTypooOpa3oBaHHe B OTJIUBKAX

MeTtopl MCCIIEI0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

OCHOBBI TEOpUHU CUHTE3a JINTEHHBIX CILIABOB

TexHonorus IMTENHOTO MPOU3BOACTBA

ITonroToBka K Mporueaype 3aliThl U 3al11Ta BBITYCKHOW KBaTH()UKALMOHHOM paboThI

[Ipon3BoICTBO OTIMBOK U3 CTAJIM U YyT'yHA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3y1bTAThl 00y4YeHH s

B pesynbrate ocBoeHMsS AMCLUUIUIMHBI (MOAYJs) «MaTepuaioBeieHue» 00ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

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

OIlIK-1.1 Hcnone3yeT ecTeCTBEHHOHAy4YHbIE 3aKOHBI M IMPUHLUIIBI NPU PELICHUH
IIPaKTUYECKUX 3a1a4

OIIK-1.2 Pemraer cranmapTtHele nOpoQecCHOHATbHBIE 33aJaud C IPUMEHEHHEM
OOIEHMH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHssieT MeTOABl MOJEIUPOBAHUS M MAaTE€MaTHYECKOro aHaau3a I
peLIeHNs 3a/1a4 TEOPETUUECKOI0 M MPUKJIATHOTO XapaKTepa




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

YUCJIC:

— KOHTaKkTHas pabora — 17,6 akaj. 4acos:
—aynuropHas — 14 akaj. 4acos;

— BHeayIuTopHas — 3,6 akaJl. 4acoB;

— caMocTosTenbHas pabora — 293,8 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 12,6 aka. gac
— MOJTOTOBKA K 3auéty — 12,6 akaj. yac
dopma aTTecTaluu - 3a4€T, SK3aMeH

AynutopHast s
KOHTaKTHas paborta E 3 dopma TEKyIIEro
=
B aKaJl. 4acax 5} Bu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) = A . P Kon
> 3 © | camocTosATeNnpHOM | ycrIeBaeMOCTH U
JIACIMTUTHHBI N [~ . | komnereHuuK
o & padoThI MIPOMEKYTOYHOM
na6. |mpaxr. | € & ATTeC AL
Jlek. s < 11
3aH. 3aH. | U &
1. Beenenue
1.1 Pomp Marepuana B
3KCIUTyaTaluu H3JICTUHN. »
[IpopaboTka Texymmit
OcHOBHBIE MOHSTHUS. Teop E"II‘)I/I‘IECKOFO KOHTngHL_ OIlK-1.1,
Hctopus pa3BUTHS 5,2 P P o OIIK-1.2,
(JIEKIIMOHHOTO) VcTHbIH
MaTepUaIOBEICHUS Kak OIlK-1.3
MaTepHaa JKCHPECC-0MPOC
nayku. Knaccudukarus
MaTepHaJoB.
IMpopaboTka
2 N
1.2 Knaccudukanums JICKITMOHHOTO Texymmit
MaTepHajoB. OcHOBHbIE MaTepHana; KOHTPOJIb:
CBOMCTBA MaTepHaoB. IIOATOTOBKA K amura OIIK-1.1,
CBsi3b M@Ky CTPYKTYpOU U 1 20 n1abopaTopHBIM 11ab0paTOpHBIX OI1K-1.2,
CBOICTBAaMH  MaTepHAJIOB. 3aHATHSM; pabor. OIlK-1.3
Mertoast HCCIIEI0BAHUS MOJIrOTOBKA K KonTponsHas
CTPYKTYPBHI. KOHTPOJIBHOM pabora
pabore
Wroro no pazneny 1 25,2
2. ATOMHO-KPHCTAITHYECKOE
CTPOCHHE MaTEpHAIIOB
IMpopaboTka
2.1 Buabl  KpUCTAJIIOB. JICKITHOHHOTO .
K I/ICTaJIJ'lZI[/I‘IeCKaﬂp eIIeTKa MaITIe nana; Texyumwi kontpoms - OTIK-1.1,
HIO)HHMO DU p : 12 noaroIT) OBKa’K KonTpobHas OIIK-1.2,
P ’ . pabota OIIK-1.3
AHM30TpONHSIL. KOHTPOJIBHOM
9 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIHOHHOTO N
K I/ICT&J‘IJ‘II/I‘IGCKOFOI[ ¥ Ma];e nana; Texymuii kourpons - OTK-1.1,
P 12 P ’ KonTponbhas OIIK-1.2,
CTPOCHHUSI. MexaHHu3MBbI MOJITOTOBKA K
N pabota OIlK-1.3
mudhy3uu KOHTPOJIBHON
pabore
Wroro no pazaeny 24

3. Kpucrannmm3zanus paciuiaBos




[TpopaboTka

JIEKIIMOHHOTO .
3.1 TepMmoauHaAMUYECKHE MaTepuana; Tekyluii KOHTPOJIb
CJIOBUSL  KpUCTaJUTM3allUu. ’ Konrponbnas
K/IexaHI/BM p H MOArOTOBKA K a%OTa OIlK-1.1,
R 16 1ab0PaTOPHBIM SE)a ra OIIK-1.2,
p 1. 3aHSATHUSM; - OIlK-1.3
IMapameTpbl 1ab0PaTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. o pabor
KOHTPOJIbHOU
pabote
ITpopaboTka
3.2 Camompou3BoyibHasT | JIEKIIMOHHOTO .
Tekyuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;
KonTponbnas
KpUCTAJUIM3aLHS. MOATOTOBKA K aGora OIIK-1.1,
MomudunupoBanue. 10 n1ab0paTOpHBIM p OIlK-1.2,
3ammra
HennputHas 3aHATHIM; OIIK-1.3
J1a00PaTOPHBIX
kpuctammsanusi. CTpoeHue MOATOTOBKA K aGor
CITUTKA KOHTPOJIbHOU p
pabote
HWroro no pazneny 26
4. Jlepopmamuss u  Harpes
JeopMHUPOBaHHBIX MAaTEPHAIIOB
ITpopaboTka
4.1 VYupyras u JICKITMOHHOTO .
pyr H Texyumii KOHTPOJIb
riactTuyeckas aedopmarms. MaTepHaa;
KonTponbaas
Mexanm3m  nedopmaiuu. IMOJAOTOBKA K OIIK-1.1,
pabota
N3menenune CTpyKTypel U 12 11a00paTopHBIM OIIK-1.2,
. 3ammra
CBOWCTB 3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K AGoT
MeTaiuia pu AedhopMarym. KOHTPOJIBHON p
pabore
ITpopaboTka
JIEKIUOHHOTO .
. Texkyuuii KOHTPOIIb
4.2 VI3MeHeHHEe CTPYKTYPhI Mareprana, KonTponpnas
1/1. CBOWCTB NpU Harpese [OATOTOBKA It abota OIK-1.1,
ebopm OBaHII;OI‘O P 12 nabopaTopHBIM é)a e OI1K-1.2,
ACQOPMHP 3AHATHAM; » OIIK-1.3
MeTaua. 71a00PaTOPHBIX
MOJITOTOBKA K
N pabor
KOHTPOJIBHOU
pabore
Hroro mo pazneny 24
5.  MexaHuueckne  CBOICTBa
MaTepHaJIOB
[IpopaboTka
JICKIIMOHHOTO .
5.1 OcHOBHBIE TOHATHS U MaLTle uaa; Texymuii kontpoms - OTIK-1.1,
0i1 eIeTICHISI 12 o, FOIT)OBKa’K Konrpombnaz OIK-1.2,
P ' A . paboTa OITK-1.3
KOHTPOJIBHOM
pabore
IMpopaboTka
JIEKIIUOHHOTO .
Texyuuit KOHTPOIIBb
MaTepHana;
5.2 Bwungpl, MeTOmel U Samura
060pyI0BaHNE ans [IOATOTOBKA I 71a60pPaTOPHEIX OIK-1.1,
Y 12 71a00PaTOPHBIM OIIK-1.2,
UCIIBITAHUSI MEXaHHYECKUX pabor
. 3aHATHUAM, OIIK-1.3
CBOMCTB. KonrtponbHas
MOJITOTOBKA K
N pabota
KOHTPOJIbHOU
pabore
Hroro mo pazaeny 24

6. @a3oBBle U CTPYKTYpHBIC

MpeBpalCHUs
JIByXKOMITOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




ITpopaboTka

JIEKLIIHOHHOTO .
! Texyumii koutpons| OITK-1.1,
6.1 OcHOBHBIE TIOHATHUS 12 MaTepHana; KoHTposbias OIK-1.2
TEOpUH CILIABOB. MOATOTOBKA K Y
N abora OIIK-1.3
KOHTPOJIbHOU P
pabore
ITpopaboTka
JIEKIMOHHOTO .
. Texymuii KOHTPOJIb
N Marepuana;
6.2 JImarpaMMmbl JBOWHBIX HOArOTOBKA K KonTponbHast OMK-1.1
CHCTEM. dopmupoBanue abora o
PMHPOB: 12 11a00paTOpHBIM P OIlK-1.2,
CTPYKTYPBI JIBOHBIX SAHSTIIM: 3ammra OIK-1.3
CILIABOB. ’ 11a00paTOPHBIX '
MOATOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
Htoro no pasaeny 24
7. XKene3zoyriepoaucThie CIUIaBbI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapaxTepucTuka Ma];e aia: Texynmii koHTposs| OIIK-1.1,
JuarpamMmmbl ¢dazoBoro 16 o roI; OBKa’K KonTponbhas OIlK-1.2,
COCTOSIHUS JKEJIE30-YTIIepPOI Kongoanoﬁ pabota OIlK-1.3
pabore
ITpopaboTka
2 JIEKIIHOHHOTO
LI . Texymuii KOHTPOIB
7.2 dopmupoBaHue MaTepHaia; KonTponbHas
cf TYpbI craneit u TIOATOTOBKA K abora OIIK-1.1,
PYKTYD 16 11a00paTOPHBIM P OIlK-1.2,
YYTYHOB B PaBHOBECHOM SAHSTHSIM: 3amura OIK-1.3
COCTOSIHUH. ’ 11ab0paTOPHBIX '
MOATOTOBKA K
. pabor
KOHTPOJBHOU
pabore
HWroro no pazneny 32
8. 3auer
[IpopaboTka [IpomexyTouHbIi
JIEKIIMOHHOTO KOHTpOJIb (3auer)
Marepuana. CobecemoBanue B
8.1 KoHcynmprammm 1o s E cHIE CTHOﬁﬂ(bO e OIIK-1.1,
BONpOCAaM  TOATOTOBKH K| 2 onon}z,HTeJILHoro Y 10 1\1/: OI1K-1.2,
3a4ery A v OIlK-1.3
Mmarepuaia. pe3yJIbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4€ETy MEPONPUATUI
Hroro no pazneny
9. Kiaccudukanus, MapKupoBKa
u TMPUMCHCHUEC
JKEJIE30YTIIEPOJUCTBIX CILIABOB
IMpopaboTka
JIEKIIUOHHOTO .
9.1 CBs3b MEXIY MaITIe aa: Texymuit KOHTPOJIb
CTPYKTYpOl M CBOWCTBAMH HOMOIT) OBKa’K KonTponbhas OIK-1.1
cephIxX YYT'YHOB. abora )
p y 2 12 71a00PaTOPHBIM P OIIK-1.2,
Knaccudukanms, 3ammra
3aHATHUAM, OIIK-1.3
MapKHPOBKA U TIPHMEHEHHE HOAFOTOBKA K n1abopaTopHBIX
CEepBIX YyT'YHOB. KOHTPOHHOH pabor
pabore




[TpopaboTka

JICKIIUOHHOTO .
Tekyluii KOHTPOJIb
9.2 BuumsHHe yriepoaa u MaTepHana;
N " Konrponbnas
mpuMeceil Ha  CBOMCTBa MOATOTOBKA K aGora OIIK-1.1,
craneir.  Knaccuduxkanms, 12 11a00paTOpHBIM SE)a ra OIlK-1.2,
MapKHPOBKa U TIPHMEHEHHE 3aHITHSIM; LLI OIIK-1.3
N J1a00PaTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
HUroro no pasaeny 24
10. dopmupoBaHue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIIMOHHOTO .
) Tekyuii KOHTPOJIb
Marepraia, KonTponbnas
10.1 ®dazoBbie IMOJITOTOBKA K OIIK-1.1,
paboTa
IPEBPALIEHUs] B CTaJd IpU 8 1a60PaTOPHBIM OIIK-1.2,
3ammra
Harpese. 3aHATHSIM; OIlK-1.3
71a00PaTOPHBIX
MOJTOTOBKA K
N pabor
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKIUOHHOTO .
) TekyIuii KOHTPOJIb
Marepraia, KonTponbaas
10.2 ®dazoBbIe IMOJAOTOBKA K OIIK-1.1,
pabota
MIpPEBpALICHUs] B CTaIU INPH 12 11a00paTopHBIM OIIK-1.2,
3ammra
OXJIAKICHUU. 3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJTOTOBKA K
N pabor
KOHTPOJIBHON
pabore
HWroro no pazneny 20
11. OCHOBBI  TEpMHYECKO#
00paboTKn
[IpopaboTka
111 TlonsiTus o JIEKIIHOHHOTO .
N . Texyumii koutpons| OIIK-1.1,
TepMudyecko  o0padoTke. Marepuana;
Knaccudpukarust BUJIOB 4 IIOATOTOBKA K Kontponbras OIK-12,
. . pabota OIlK-1.3
TepMHUYECKONH 00pabOTKH. KOHTPOJILHOH
pabore
IMpopaboTka
JIEKIUOHHOTO .
. Texkyuuii KOHTPOIIb
Mmarepuana;
KonTponpras
11.2 Knaccudukanus, 1eib [OATOTOBKA I pabota OIK-1.1,
' ’ 8 11a60PaTOPHBIM OIIK-1.2,
Y IPUMEHEHUE OTXKHTA. 3ammra
3AHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJATOTOBKA K
N pabor
KOHTPOJIBHON
pabore
IMpopaboTka
JIEKIIUOHHOTO .
. Texyuuit KOHTPOIIBb
Marepuana;
KonTponbhas
MOATOTOBKA K OIIK-1.1,
11.3 3akanka cranu. Buabl pabota
8 n1a00paTopHBIM OIlK-1.2,
3aKaJKH. 3amura
3aHATHUAM, OIIK-1.3
71a00paTOPHBIX
IOATrOTOBKA K
N pabot
KOHTPOJIbHOU

pabore




[TpopaboTka

JIEKIIMOHHOTO .
11.4 TIlpeBpameHus mOpu Ma];e ana: Texymuii KOHTPOIIb
HarpeBe 3aKaJeHHOW CTalu. P ’ KonTponbnas
MOATOTOBKA K OIIK-1.1,
Otmyck CTalu. paboTa
Knaccudpukanus enp H 6 1abopaTopHsiM 3amura OIIK-1.2,
i, o 3aHATHUAM; » OIIK-1.3
MIPUMEHEHUE BUJIOB 11a00paTOPHBIX
MOATOTOBKA K
OTITyCKa. o pabor
KOHTPOJIbHOM
pabore
Hroro no pazzpery 26
12. Knaccuduxanus,
MapKUpPOBKA, CBOIICTBa u
MIPUMEHEHUE JIETUPOBAHHBIX
cTanen
ITpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOJIb
Marepuana;
Konrponbnas
12.1 KoHcTpyKkimoHHbIE TIOATOTOBKA K abora OIIK-1.1,
CTal,J'II/I pyK 8 11a00paTOPHBIM é)amma OIlK-1.2,
’ 3AHITHSM; OIIK-1.3
11a00paTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIBHOM
’ pabore
ITpopaboTka
JIEKIIMOHHOTO .
Texymuii KOHTPOIH
Marepuana;
12.2  HHCTpyMEHTaJbHbIE Konrponbnas
MOATOTOBKA K OIIK-1.1,
cramu. Cranu W CIUIaBBl C pabora
0CcOObIMU  (PU3MUYECKUMH U 10 1abopaTopHsiM 3amura OIIK-1.2,
N 3aHSATHSIM, OIIK-1.3
XHUMHYECKUMH CBOHCTBaMHU. 71ab0PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIBHOM
pabore
HWroro no pazneny 18
13. MapkupoBka, CBOHCTBa U
NpUMEHEHHE CIUIABOB IBETHBIX
METAJIOB
IMpopaboTka
JIEKIMOHHOTO | Tekymuii KOHTpOJIb
OIlK-1.1,
13.1 MeaHble  CIUIaBBI. 6 Marepuana; 3amura OIK-1.2
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K 1ab0paTOPHBIX OHK-lI 3’
11a00PaTOPHBIM pabor '
’ 3aHATHSIM
[IpopaboTka
JeKuoHHoro | Texyuuii KOHTPOJIb
” yu P OITK-1.1,
13.2 CmnaBel  THTaHa. 7 MaTepuana; 3ammura OIK-1.2
IIpouue cnnaBsbl. MOATOTOBKA K 71a00PaTOPHBIX OHK-ll 3’
11a00paTOPHBIM pabot '
3aHATHIM
Hroro mo pazaeny 13
14, Hewmerannuyeckue
MaTepuabl
[IpopaboTka
14.1 OcHOBHEBIE BUJIBI nekuoHHoro | Texymuii KOHTPOJIB OMK-1.1
HEMETaTTHIeCKUX Marepuana; 3aIuTa )
N 2 13,6 P " OIK-1.2,
MarepuaioB. VX cBoicTBa u MOJITOTOBKA K n1abopaTopHBIX OIK-1.3
MIPUMEHEHUE. na0opaTopHBIM pabor '
3aHATHIM
Wroro no pazaeny 13,6

15. TIpomexyTO4YHBIH KOHTPOJb
(OK3ameH)




15.1 KoHcynpTamuu 10
BONPOCAM IMOATOTOBKH K
3K3aMeHy.

[TpopaboTka
JIEKIIMOHHOTO
Marepuana.
Nzyuenue
JIOTIOJTHUTEIILHOTO
MaTepHaa.
INonroroBka
9K3aMeHY

[IpomexyTouHbIH
KOHTPOJIb
(Ox3amen)

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Uroro mo pazneny

Uroro 3a cemectp

293,8

3a4€T,IK3aMEeH

Hroro no JUCHUIIINHE

2938

3a4€T, OK3aMCH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeieHUE» PUMEHSIOTCS
TpaJMLMOHHAs,, MHTEPAKTUBHAs U HHPOPMAIMOHHO-KOMMYHHMKAI[MOHHAs 00pa3oBaTeiIbHbIC
TeXHOJIOTUH. [IpyM MCHONB30BaHUM TPAAMLIMOHHBIX 00pa30BATENbHBIX TEXHOJIOTHH y4deOHBIE
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTHUSl ~ COYETaeTcs €  HUCMIOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIIOTUH, KOTJJa JIEKLIUU IPOBOAATCS B hopMe JIEKIHi-BU3yaTH3auil, Ipu
peanu3ali  KOTOPBIX  HM3JI0XKEHHWE COACPIKAaHUS  CONPOBOXAACTCS  IPE3CHTAled ¢
JEMOHCTpalKe yueOHbIX MaTepuasoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAH0- U BUACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYIIIOBBIE WM WHAMBHIAYyalIbHbIE 3aJaHHUs 10 TpoWIeHHOW Teme. Ilpu
MPOBEJCHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHUBHBIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO IMPEIOoJaraeT akTMBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOIO pe3yibTara.
3aHATUS OPraHU3YyIOTCS B BUAE Ja0OPATOPHOTO SKCIIEPHUMEHTA C IMOCIEAYIOIIUM TPYITOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
ENbI0 POPMHUPOBAHUS U PA3BUTHSI MPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B Y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYJIUTOPHOU paboToil ¢ 1enbl0 POPMUPOBAHUS M Pa3BUTUA MPO(ECCHOHANBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOIl JNHTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpabOTKy TeM B Ipoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

6 Y4eOHO-MeTOAUYECKOE 00eciedeHUe CAMOCTOSITeJIbHOI PadoThl 00y4arommMXxcst
[Ipencrasneno B mpunoxxenuu 1.

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

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. JlaBeimoBa, M. C. Marepuanoenenue: yue6. mocooue / M. C. JlaBwimoBa, E. JI.
MakcwuHa. - 2-e u31. - Mocksa: U1 PUOP, HUL] UHDPA-M, 2016. - 228 c. - (BO: bakanaBpuar).
- ISBN 978-5-369-01222-2. - Tekcr: AJIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/536942 (mara obparienus: 12.01.2024).

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Yepenaxun, A. A. Matepuanosenenue: yueOHuk / A. A. Uepenaxus, A. A. CMOJTbKHH.
- Mocksa: KYPC, HUIl TH®PA-M, 2018. - 288 c. - (bakanaBpuar). - 978-5-906818-56-0. -
ISBN 978-5-906818-56-0. - Tekcr: AIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/94430 9 (mara obparenus: 13.01.2024)



https://znanium.com/catalog/product/536942
https://znanium.ru/catalog/product/94430

2. MarepuanoBe/ieHHE U TEXHOJIOTHSI MaTepHalioB: yuel. mocodue / mox pen. AWM. bareimesa u
A.A. CwmonbkuHa. — MockBa: MHOPA-M, 2018.— 288 c. — (Bericmee oOpa3oBaHue:
bakanmaBpuar). - ISBN  978-5-16-004821-5. - Tekct: oamekrponHsidi. - URL:
https://znanium.com/catalog/product/946206 (marta obpamenus: 12.01.2024).

B) MeTonuyeckue ykazaHus:

1. MenseneBa, C. B. Marepuanosenenue: yueOHoe nocoobue / C. B. MenBeneBa. —
MockBa: MUCHUC, 2016. — 103 ¢. — TekcT: 251eKTpOHHBII// JIaHb: 3JIEKTPOHHO-OMOINOTECYHAS
cucrema. — URL.: https://e.lanbook.com/book/117167  (mara obpamienus: 12.04.2024)

2. MarepuasioBeficHre. MeTo/ibpl aHaiu3a CTPYKTYPBl U CBOWCTB METAIJIOB U CILJIABOB:
yue0. mocobue / T.A. Openkuna, E.C. Jlomatuna, I'.A. Mepkynosa, T.H. Jlpozmosa, A.C.
Hanonbko; mox pea. T.A. Openkunoii. - KpacHosipck: Cub6. denep. ya-t, 2018. - 214 c. - ISBN
978-5-7638-3936-4. - Tekcr: 3JICKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1032141 (nata obOpamienus: 13.01.2024)

3. MarepuanoBenenue. Ilpaktukym. Ememomma A.H., MonoukoBa O.C., [lerpouenko
E.B. Marnutoropck. U3n. Heutp ®I'BOY MI'TY um. I''1. Hocona. 2019. 64 c.

4. Hemeramnunueckue marepuansl. [Ipaktukym. Ememommn A.H., Ilerpouenko E.B.,
Momnoukosa O.C., 3sruna E.}FO. Maruurtoropck. U3a. Leatp ®T'BOY MI'TY um. I'.1. Hocoga.
2021. 68 c.

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieueHue

Haumenosanue [10 Ne moroBopa Cpox 1eCTBUS JIMLICH3UU

7Zip cB0001HO pacrpocTpansemoe [10 OCCCPOUHO
ONEeKTPOHHBIE
IJIaKaThI 10
JUCIUATIIINHE
"MarepuanoBegeHue"
FAR Manager cB00OAHO pacnpocTpansemoe [10 6eccpoyHO

K-278-11 o1 15.07.2011 6eccpouHo

IIporpammoe
o0ecrieueHue mist

AHAIH3A K-76-14 ot 17.11.2014 GecepouHo
MHKPOCTPYKTYPBI
MMOBCPXHOCTHU

TBEPABIX TCJI

IIpogdeccnonasibubie 0a3bl JAHHBIX H HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HazBanue kypca Ccpuika
MexnyHapoaHas Oaza MOJHOTEKCTOBBIX
»KypHaoB Springer Journals
OnexTpoHHbIe pecypcbl 6ubanorexku MI'TY um.

http://link.springer.com/

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

I'.1. HocoBa

Poccuiicxas  Tocynapersenmas  Gnonmotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

IMouckoBas cucrema Axkanemust Google (Google URL: https://scholar.qoogle.ru/

Scholar) ' : : :
HanuonansHast nHGOPMAIMOHHO-aHATIUTHIECKAS

cuctema — Poccuiickuii wuHaekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)

DnexTpoHHas 6a3a nepuoIuvecKux u3nanuii East
View Information Services, OO0 «MBUC»
9 MaTepHaJbLHO-TEXHHYECKOE o0ecneueHne TUCIUIINHBI (MOLYJIf)

https://dlib.eastview.com/



https://znanium.com/catalog/product/946206
https://e.lanbook.com/book/117167
https://znanium.com/catalog/product/1032141
http://link.springer.com/
https://host.megaprolib.net/MP0109/Web
https://www.rsl.ru/ru/4readers/catalogues/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrnieucHUe JUCIHUIIIIMHBI BKJIIFOYACT:



1. Yuebnas ayautopus JUisi IPOBEJCHUS 3aHATUIN JIEKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpEeACTaBICHUs y4eOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHble ayAUTOpUH M TPOBEJIEHHUS JIAOOPATOPHBIX 3aHATUH OCHAIEHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopus mpoOONOATrOTOBKM:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000pyZ0BaHUEM JIJIs TPABJIEHUS LUTH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopus ONTHYECKOH MUKPOCKOITUN:

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

- KOMITBIOTEPHBIMH CHCTEMaMHu 00paboTku n3obpakenuit Ha 6ase 1O «Thixomet PRO»
1 «SIAMS-600x;

- KOJUIEKLIMSMU MHUKPO- M MaKpOUUIU(OB YIIEPOAUCTHIX M JIETMPOBAHHBIX CTalei,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MaTEPUAIIOB;

- KOJUIeKIIMel MakpouungoB ¢ AedekTaMu MaKpOCTPYKTYphI CTasell;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaJled, YYyT'yHOB,
I[BETHBIX METAJIJIOB U CILJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopus MEXaHMUYECKUX UCIIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpIOMEpaMM JUIsl HCHBITAaHWs TBEPAOCTH IO MeTony PokBenna u mo merony
bpunenns;

- yHUBepcallbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIbHOW YHUBEPCAIbHOW UCIIBITATEIbHOM NBYXKOJI0HHOHN Mammuoi AG 1C-300 kN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNIbHON NBYXKOIOHHON MamuHoi AG 1C-50 KN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«Jlaboparopusi CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmUM Mukpockornom JEOL JSM —6490LV;

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

- CHCTEMOW aHamm3a KapTHH JIUGpaknud OOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpamMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 00PabOTKU»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YuebHast ayquToOpus Ui TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYIBTAIMNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

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

- CIICIUATTU3UPOBAHHON MEOETIBIO.

4. TTomernieHue AJ11 CAMOCTOSITETTLHOM pabOTHI OCHAIIEHO:



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

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

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

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJIs XpaHeHHsl ydeOHOro 000pyA0BaHMS;

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



IIpunoxenne 1
6 YueOHO-MeTOAMUYECKOE 0OOecTIeYeHHEe CAMOCTOSITEIbHOM PadoThl 00yYaloUIUXCsl
[To mucuumnze «MaTtepuanoBeIeHHEY MPETYCMOTPEHA AYAUTOPHASA U BHEAYAUTOPHAS
camocTosTelbHas paboTa 00yJarommxcs.

6.1 AyanTopHasi caMOCTOSITe/IbHAsI PA60Ta CTYJACHTOB [IPEAIOIAracT BHIITOIHCHUE
KOHTPOJILHBIX PadoT.

Hepeqeﬂb BOIIPOCOB IJd NMOATOTOBKH K KOHTPOJBHBIM AayJAUTOPHBIM paGOTaM mno
TeMaM JUCHUIIJINHBI

Tema 1. CTpoeHue u cBolicTBa MaTepuajioB. MeToabl UCC/IeI0BAHUS

Uto n3yvaer MmarepuagoBeieHue?
[TpuBenuTe npuMepsl BIUSHUS CTPYKTYPhl HA CBOMCTBA MaTepuaa.
HazoBute BBl CBOWCTB MaTEpUAIOB.
Kakwue cBoiicTBa Ha3bpiBatoT pusnyeckumu? [IpuBenure npumepsl CBONCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHn4eckuMu? Ha3oBuTe OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

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

7. Kaxkue cBolicTBa Ha3bIBalOT TeXHOJOrHueckumMu? [lepeuncianre n3BeCTHBIE BaM.

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

9. Kakue cBolicTBa XapaKTepU3yIOT TOHATHUS: 00pabaThIBAEMOCTD JaBJICHUEM,
00pabaTbIBaEMOCTh PE3aHHEM, CBAPUBACMOCTH?

10. HazoBuTe OCHOBHBIE IPYIIIbI MATEPUAJTIOB U JIaliTe UM KPAaTKYIO XapaKTEPUCTUKY

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

12. Kaxue MeTasuibl Ha3bIBAIOT YEPHBIE METAJIIbI?

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

14. B yem nmpeumyuiecTBa YepHbIX METAIUIOB?

15. KaxoBbI TOCTOMHCTBA IBETHBIX METAJIJIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUTMYECKUX MaTepruasioB? I e uX MPUMEHSIOT?

17. Kaxue maTepuaisl Ha3bIBaoT IutacTMaccamu? Kak oHu nmojpasaensrores’?

18. Yto Takoe KOMIO3UTHEIC MaTepralbl? KakoBel X MpeuMyIecTBa?

19. /Inga yero HEOO6XOAUMO UCCIIEN0BATh CTPYKTYPY MaTepHaaoB?

20. Kaxk moapazaensercst CTpyKTypa B 3aBHCUMOCTH OT pa3Mepa ee JJIeMEHTOB?

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoil? Kak oHa nzydaercs?

22. Yro Ha3bIBalOT MEKpOCTpYKTypoii? Kak ona u3zyuaercs? JlaiiTe XapaKTepUCTHKY
MHUKPOCKOIIMYECKOMY METOY UCCIIEIOBAHUS METAILIOB.

23. UYro Ha3zwBalOT MakpocTpykTypoii? Kak ona uzydaercsa? OxapakTepu3ynTe
MaKpOCKOIIMYECKUE METObI aHAJIN3a METAJLIIOB.

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

25. laifte XapakTepuCTUKY TUGPAKIMOHHBIM METOIaM HUCCIIEI0OBAaHUS METAIIJIOB.

AP

Tema 2. ATOMHO-KPHCTANINYECKOE CTPOEHHE METAJLJIOB

YeM oTIMYAIOTCS KPUCTANIMYECKUE Tela OT aMOP(HBIX Ten?

Kakue mMaTepuanbl Ha3bIBAIOT KPUCTAIUNTMYECKUMU?

Kakune maTepuanpl Ha3pIBatOT aMopOHBIMU?

Yem 00BsCHSICTCS 3aKOHOMEPHOE YIIOPSA0YCHHOE PACIIOIOKEHIE aTOMOB B
KPUCTAJUIMYECKON pelieTKe?

NS



5. Kakwue Tumsl cBsi3u CynecTByoT?

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

7.  UTO Ha3BIBAIOT KPUCTAJUITMYECKOU PEIICTKOMN?

8. Uro Ha3BIBAIOT NAJTBHUM MOPSIKOM B MaTepuae?

9. Uro Takoe anemeHTapHas s4eiika? Kakumu nmapamerpamMu oHa OonuchIiBaeTcs?

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

11. Yto Ha3bIBAIOT KOOPAMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpUCTAITUYECKUE PEIICTKH METANIOB HA3bIBAIOT INIOTHOYITAKOBAHHBIMU?

13. B uewm cymnocTh nonumopduzma? Uro takoe mosmmopdHoe mpeBpaiieHue?

14. Yro Takoe anuzorponus? KakoBa npuunHa aHU30TPOIHU?

15. TlouemMy MOHOKPHUCTAILIBI SBJISIOTCA aHU30TPOIHBIMU MaTepuanamu?

16. Tlouemy MONMKPUCTALIUICCKIEC MATEPHUAIIBI SIBIISTFOTCS KBA3UU30TPOITHBIMU?

17. Tlouemy amop(HbIe Tena SBISIOTCS HCTUHHO U30TPOITHBIMU?

18. Uro Ha3pIBaIOT NedeKTaMHu KPUCTATUTMIECKOTO CTPOCHHS?

19. Kak xiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITNYECKOTO CTPOCHUS?

20. OxapakrepusyiiTe ToueuHbIe 1e()EeKThl KPUCTATUIMIECKOTO CTPOCHHSL.

21. Kakyro poib UrparoT To4euHble JeeKThl B KPUCTANIMYECKUX MaTepuanax?

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

23. KaxoBa poib JUCIOKanui B KpUCTaIIax?

24. Yro Ha3BIBAIOT IPAHULIAMU 3€PEH, IPaHUIaMU Cy03epeH?

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

Tema 3. Kpucranausanus pacinjiaBoB

1. OOpscHUTE NPUHLUIHAILHOE OTJIMYHE KPHUBBIX OXJAXKICHHS IpU 3aTBEpIECBaHUU
KPUCTANTNYECKUX U aMOP(HBIX MaTepHasoB.

2.  KaxoB ¢usnyecknii cMbIci Temmeparypst To?

3. Tlouemy ans Hauana KpUCTAIIM3AMHY HEOOX0AMMO NEPEOXTAXKAECHUE KUAKOTO
MeTaJljia HUKe TeMIlepaTypbl paBHOBECHS?

4. Kakoil mpomecc Ha3blBalOT MmepeoxjaxjaeHueM? UYTo Ha3bIBAlOT CTENEHbIO
nepeoxJiaxaeHus?

5.  KakoB MexaHH3M KpHCTaIA3aun?

6. Kak mpoucxouT poCcT KpUCTAILIOB?

7. UYewm 3aBepiiaercs Npolecc KpucTaan3anun?

8. Kak Bamser CKOpOCTb OXJQXICHHS TPH KPUCTALIM3AIMM HA  CTEIEHb
MepPeOXIaKIACHUS?

9. Kakumm daxTopamu ompenensieTcsi BO3MOXKHAsI CTETIEHb MEPEOXJIaXICHUS KUKOTO
MeTalljla HUKe TEMIIEpaTypbl KpUCTAIIIIN3aLun?

10. Kak MOXHO TIOJTyYUTh aMOP(PHBIA METaIII?

11. Yrto MOKET MOCIY>KUTh 3apOJIbILIEM IIPU HECAMOTIPOU3BOIBHON KPUCTAIUIM3ALIAN?

12. Tlouemy npu OYEHb MAJIO U OYCHH OOJIBIIION CTETIEHH TTEPEOXIIANK ICHHS
KpUCTAJIIIM3aLs OJaBIsieTcs?

13. Yro Ha3pIBarOT 00JacTsAMU OIFKHETO mopsiaka? Kakyro posb OHH UTPArOT MpH
KpUCTAJIIN3aLUH?

14. Kak nmpoucxoauT roMoreHHoe 3apoxaeHue? YTo MOXKeT CIyKUTh 3apObILIEM MPU
CaMOIIPOU3BOJIBHOM KpHUCTaNIN3alnn?

15. Kakoii 3apofbIil Ha3bIBaIOT KpuTuueckuM? Kak MeHsieTcsi ero pa3Mep ¢ yBeIUYeHUEM
CTETNEHU NEPEOXITAKICHUSA?

16. Ha3zoBuTte napameTpsl KpHCTATU3ALHH.
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17. Kak Bnusier cTeneHb NEPEOXTAXKICHUS HAa YHUCIO IEHTPOB KPUCTALIM3ALUU U
JIMHEMHYIO0 CKOPOCTh POCTa 3apOIbIIIEH.

18. Yem xapakrepu3syercs reTeporeHHoe 3apoxaenue? [loueMy OHO SHEpPreTHYECKH
0oJiee BHITOJHO, YeM TOMOT€HHOE?

19. Kaky1o poJib UTparoT MPUMECH NMPH KPUCTAIUIU3ALUHU?

20. Yro Ha3bIBalOT MOAUDUIIMPOBAHUEM IIPH KPUCTALTU3ALNN?

21. Kaxkue Mepbl MOXKHO MPEUIOKUTH I TOTO, YTOOBI 00€CIEUNTh MOTYyYCHUE MEIKOTO
3epHa MpHU KpUCTAUIU3auu?

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

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

24. Tlouemy Ha IOBEPXHOCTH CIMTKA 00pa3yeTcs 30Ha MEJIKHX PABHOOCHBIX KPUCTAIIIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMHA KPUCTAILIAMU?

26. 3auem NpPOBOJAT OINEPAIUIO MOJCTYKUBAHUS IIPU MOTYUYEHUU OTIUBOK?

27. Tlouemy maTepuai GOpMBI (M3TI0KHUIIBI) BIMSIET HA BETMYMHY 3€pHA
3aKpUCTATN30BaBIIETOCs MeTasia?

28. Uro Ha3pIBaOT ycankoi? UTo Ha3bIBAIOT yCcaI0uHOM pakoBuHOM? [louemy oHa
oOpa3yercsa?

Tema 4. [ledpopmanusi u HArpeB Ae(poOpMUPOBAHHBIX MATEPHAJIOB

1. B d4em paznuuue MexAy ynpyroi u ractuueckoi aeopmanueii?

2. Uro Ha3BIBAIOT IJIOCKOCTAMU CKOJBKEHUs? UTO Takoe ri1aBHbIC TUIOCKOCTH
CKOJIbXKEHUsA?

3. KaxoB mMexanu3Mm miactudeckoit nedopmaryn’?

4. B uem paziauuue MeX]y CKOJIbXKCHHEM U IBOMHUKOBAHUEM IIPU IIACTHYECKON
nedopmaruu?

5. KaxoBa npuunHa MeXaHMYECKOro Hakjena?
Kaxk mioTHOCTE AMCIIOKAIHI BIAMSET HA MPOYHOCTHBIE CBOMCTBA?
Kak MeHstoTCsI CBOMCTBA MeTasia MpH XOJOHON TIacTuYecko aedopmarun?
Kak usmensiercst crpoeHne Metajuia npH miacTUH4eckon aegopmanuun?
. UYro Takoe TekcTypa aegopmannn?

10. Yro Ha3BIBArOT BO3BPATOM IIPH HATrPeBe XOJIOAHOAE(HOPMUPOBAHHOTO MeTaIa?

11. Yro Ha3bIBaIOT NOJMTOHMU3ALKEHN TPU HArpeBe X0JI0AHO1e(hOPMUPOBAHHOTO MeTasIa?

12.  Yro Takoe 3apOoAbIIIA PEKPUCTAIUTH3AIIH?

13. Yro Takoe Temreparypa peKpUCTaUIN3aLuu?

14. Kakue u3MeHeHus CTpyKTyphbl, HAOI0JaeMO B ONITUYECKUIT MUKPOCKOII, TPOUCXOJST
IIPY IEPBUYHOMN PEKPUCTAIIIN3ALUN?

15. KakoBa TemnepaTypa peKpUCTaIIN3alU1 YUCThIX METAJIIIOB?

16. B yem pa3HMIIa MEXTYy NEPBUYHON U BTOPHYHON PEKPUCTAIITU3ALIUH?

17. B uem oTiimune coOMpaTenbHON U BTOPUYHON PEKPUCTAIITU3AINH?

18. Kak MeHsI0TCs CBOICTBA X0I0AHO1€(hOPMUPOBAHHOTO METAJLIa MTPH
PEKpHUCTAIIN3ALHN?

19. KakoBa poJib peKpUCTAITU3AHOHHOTO OTXKHra?

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

6
7.
8.
9

Tema 5. Mexannueckue cBOMCTBA

Uto Ha3bIBAIOT MPOYHOCTHIO? Kak onmpeAenstoTcss IPOYHOCTHBIE XapaKTEPUCTUKU MaTepurasia’?
[aiiTe onpeneneHne OCHOBHBIM TPOYHOCTHBIM XapaKTEPUCTUKAM.

UTo Ha3BIBAIOT MJIACTUYHOCTHIO? Kak onpenenstoTcs mIacCTUYECKUE XapaKTEPUCTUKU MaTepraia?
JlaliTe onpeneneHne OCHOBHBIM IIJIACTUYECKUM XapaKTEPUCTUKAM.

Kaxkwue cBolicTBa XapakTepu3yeT TBEPAOCTh?
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HazoBure MeTobl OnpeiesieHns: TBEPIAOCTH.

UeM oTIM4aroTCsl XpynKoe U BA3KOE pa3pylIeHUs ?

HasoBute u oxapakTepusyiuTe BUIbl H3JIOMOB.

Yro Takoe [MHaMHuYecKue HcnblTaHuA? Kakue XapakTepucTUKM ONpenessiioTCes  IMpu
JUHAMUYECKHUX UCTIBITAHUSIX?

. 3aueM IIPOBOJAT YCTAJIOCTHBIC HCITBITAHHA?

Tema 6. @a3oBble U CTPYKTYPHble TpeBpalleHdsi B JIBYXKOMIIOHEHTHBIX
MeTAUNINYEeCKHX CHCTeMax

Uro Takoe KOMIOHEHT, (ha3a, CIUIaB, CHCTEMa CILIaBOB?

Chopmynupyiite npaBuio ['m66ca. [IpuBeauTe mpuMepbl €ro UCIoIb30BaHUS.

Jaiite onpenenenne NOHATHIO Tuarpamma coctosiHusl. Kakoe coctosiHue oHa oTpaxkaer?

Tunsl (a3 B METAUNTHYECKUX CUCTEMAX.

Cdopmynupyiite nmpaBuio peraara (0Tpe3koB). s 4ero 0HO UCTIONB3YeTCs?

CxemaTu4HO HU300pa3uTh OCHOBHBIE (ha30BbI€ [UMArpaMMbl JBOWHBIX CHUCTEM M JaTh HX
XapaKTEePUCTHUKY.

Jatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILEHUN CUCTEMBI.

CxeMaTu4HO U300pa3uTh KPUBYIO OXJIAXKACHUS JIOOOTO CIJIaBa CUCTEMBI.

CxemMaTH4HO U300pa3uTh CTPYKTYPY JIFOOOTO CIUIaBa CUCTEMBI ITPH KOMHATHOM TeMIleparype.

. PaccunuraThe OTHOCHUTENHHOE KOJIHMYECTBO CTPYKTYPHBIX COCTABIAIOMIUX B CIJIABE U CXEMATUYHO

M300pa3uTh €ro CTPYKTYpy MPH KOMHATHOI TeMIleparype.
Tema 7. Kesezoyriepoaucroie ClJiaBbl

JlaiiTe XxapakTepUCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTUKy (heppura.

JlaiiTe XapakTepUCTHKY ayCTEHUTA.

Urto Ttakoe rpadut?

Uro Takoe eMeHTHUT?

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

NGO~ wWdE

Ha3zoBute nuHUIO, N0 KOTOPOM BBIIEIAETCA IEPBUYHBIA I[IEMEHTUT, BTOPHYHBIN
LIEMEHTUT, TPETUUHBINA [IEMEHTHUT, (EPPUT U3 ayCTCHUTA.

9. HasoBuTe IMHUIO MIEPUTEKTUIECKOTO, SBTEKTUIECKOTO, IBTEKTOMIHOTO MPEBPAIICHUI.

10. HazoBuTe nuHUM NOAUMOP(HBIX MPEBPALLICHUH.

11. HazoBuTe KpUTHYECKHE TOYKU CTAJIH.

12. Kaxoii heppUT Ha3bIBAIOT MEPECHIICHHBIM U IIOYeMY?

13. OOBsICHATE CTPYKTYpPY TEXHHYECKOTO JKelle3a, IOIBTEKTOWIHOHM, O3BTEKTOHIHOH,
3a3BTEKTOUTHON CTaJIH.

14. Onwummrte oOpa3oBanue nenedypurta. Kakoit nene0ypuT Ha3pIBaIOT IPEBPAIICHHBIM?

15. OOBsicHUTE CTPYKTYpPY O€JIOr0 JOIBTEKTHUYECKOTO, SBTEKTHYECKOT0, 3a3BTEKTUYECKOTO
YYT'yHOB.

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

17. Onumwure oOpa3zoBaHHe ayCTEHUTO-TPAPUTOBOM KOJIOHUH B CEPBIX UyTr'yHaX.

18. Kakue cruiaBel MMEIOT CTPYKTYpy, cocrosinyto u3 deppura u mnepauta? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

19. Kakwue criaBbl IMEIOT CTPYKTYPY, COCTOSIITYIO U3 MepiauTa? Pa3HOBHIHOCTH MEpIINTA.

20. B xakux cIUIaBax B CTPYKType HaOI0aeTCsl BTOPHYHBIN IIEMEHTHT?

21. Kakue cruiaBel MMEIOT CTPYKTYpY, cocTosimytro u3 ¢epputa u nementura? Kakue
Pa3sHOBUAHOCTH TaKUX CTPYKTYp BBI 3HaeTe?

22. Kakue CTpyKTyphl Ha3bIBaIOT BUMAHIITETTOBBIMH?
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10.
11.
12.

0.
. MapkupoBKa ¥ IPUMEHEHHE HHCTPYMEHTAIIBHON YIIIEPOJUCTON CTAIIH.
12.
13.
14.

23. Kakue criiaBbl IMEIOT CTPYKTYPY, COCTOSIIYI0 U3 (heppuTa u rpadura? PazHoBUIHOCTH
TaKUX CTPYKTYp?

24. Kakas ¢opma rpadura B MEHBIIEH CTENEHH OCIA0JIAET METALTUYECKYI0 OCHOBY
yyryHa?

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

26. Kakoil crutaB Ha3bIBalOT CEphIM YYTYHOM Ha (eppHUTO-TiepiauTHON ocHoBe? Kak B HeM
IPOMCXOIUT IBTEKTOUAHOE ITpeBpaleHue?

27. YKaxuTe CTPYKTYPHBINA IPHU3HAK CTaNIK, OEJI0r0 YyryHa, Ceporo 4yryHa.

Tema 8. K.]IaCCI/I(l)HKaIII/IH, MAapKHPOBKAa U IPUMEHCHUE KEJIE€30YTIJICPOAUCTHIX CILNIABOB.

[To kakuM pU3HAKAM KIACCUPUIMPYIOT CEphIe UYTYHBI.

MapkupoBKa U IpUMEHEHHUE CEpPOro (JIUTEHHOro) yyryHa.

MapkupoBKa U IPUMEHEHHUE BBICOKOIIPOYHOTO YYT'yHA.

MapkupoBKka U IPUMEHEHNE KOBKOTO 4yT'yHa.

Kakoii uyryn Ha3piBaloT aHTU(HPUKIIMOHHBIM? KakoBbI ero cBoicTBa?

Kakoii uyyryn Ha3piBatoT orOeneHHbIM? KakoBbl ycnoBust pOpMUPOBAHUS €r0 CTPYKTYPHI?
Bimstnue yriepoaa v MOCTOSIHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.

[To kakuM npU3HAKaM KJIacCU(UIUPYIOT CTaIU?

MapkupoBKa ¥ IPUMEHEHUE YTIEPOAUCTON CTaml OOBIKHOBEHHOT'O Ka4eCTBa.
MapkupoBKka 1 IPUMEHEHNE KaYECTBEHHON KOHCTPYKIIMOHHOM YIII€pOAUCTOMN CTAIIN.

MapkupoBka ¥ IpUMEHEHUE CTalu AJis (HaCOHHOTO JIUTHS.

MapkupoBKa 1 IPUMEHEHNE ABTOMATHOW CTaJIH.

Pactummdpyiite u naiite xapakrepuctuky cruiaBy cieayroumx mapok: Ct Okm, Ct 3cn, Ct Src,
10km, 35, 55, 80, 25J1, A12, A20, V7A, V12, CYH 10, CY25, CY 30, BY 40, BY 60, K4
35-12, KY 60-3.

Tema 9. ®opMupoBaHNe HEPABHOBECHBIX CTPYKTYP

Kak mpoucxonuT npeBparieHus nepinTa B ayCTeHUT?
Uro Takoe (pazoBas nmepexkpucTam3anus’?
Yro Takoe HacieAcTBeHHOE 3epHO? [leiicTBUTENIbHOE 3€pHO?
Kak Bnusier pocT 3epHa Ha CBOMCTBA CTaN?
Yro coboii mpencTaBiseT auarpaMMa M30TEpMHUECKOro pachaza MepeoxyIakJIeHHOTO
aycreruTa? Kakyro 3aBUCUMOCTb OHA TTOKa3bIBaeT?

6. Kakoil aycTeHUT Ha3bIBAIOT MEPEOXTAKACHHBIM?

7. Kak wMeHseTcs yCTOWYMBOCTh TIEPEOXJIAKICHHOTO AayCTCHHWTA TPH TOHMKESHUH
TEMIIepaTyphbl peBpaIleHus?

8. Ot wd4ero 3aBUCHT XapakTep CTPYKTYpHl TpPH HM30TEPMUYECKOM TPEBPAIICHUU
NEePEOXJIaXKIEHHOTO ayCTeHUTa?

9. HazoBure TemmnepaTypHble 00JaCTH PEBPALCHHS MTEPEOXITAKICHHOTO ayCTCHHTA.
[Tpu xakoM npeBpalleHuu ecTh 1 quddy3us xenesa, u 1updysus yriepoaa?
[Tpu xakoM npeBpalleHuH MoJaBiIeHa ToJbKO AU Py3ust xene3a?
[Ipu xaxoMm mpeBpaiieHuu nojasieHa Tuddys3us xenesa u yriepoma? Kakoe mpeBpareHHit
sBisieTcst 6311 y3nOHHBIM?

13. KakoB MexaHH3M NEPIUTHOTO MpeBpaieHus?

14. Yrto mnpencraBisier coboi mpoaykTel Aud@dY3MOHHOTO TMpEBpaIleHUus ayCTeHUTa B
yriaepoaucToi ctanu? YTo Takoe MEeXIIIACTUHOYHOE PACCTOsSHUE?

15. Yo 00611ero UMEIOT CTPYKTYPHI MEPIUT, COPOUT U TPOOCTUT? UTO UX OTIMYAET APYT OT
apyra?

16. KakoB MexaHHU3M M OCOOCHHOCTH MapTEHCUTHOTO TIPEBPAIICHHS ?

AR A



18.

21.
22.

25.
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10.

11.

12.

17. Yro mpencrasnser co0oil mpoaykTel 6e311u(p(y3HOHHOTO TpEeBpaleHUs ayCTCHUTA B
YIJIEPOIUCTOM CTann?
Uro npencTasiseT co00i MapTEHCHUT B YIIIEPOAUCTON CTATU?

19. Yrto Ha3BIBAIOT KPUTUUYECKON CKOPOCTHIO 3aKATKH?

20. Kak coneprkanue yriepoja BIHSIeT Ha CBOWCTBA CTAIN MIPH 3aKAIKE HA MAPTCHCUT?
Kaxoil aycTeHUT Ha3bpIBalOT OCTATOYHBIM?
Kakoe u3 npeBpaiieHuii Ha3bIBalOT IPOMEKYTOUHBIM?

23. KakoB MexaHH3M OCHHUTHOTO MpEeBpaICHUS?

24. Kakue CTpyKTypbl 00pa3yroTcs pu OEHHUTHOM MpeBpaieHnu? Yem oHu pa3znuyarorcs?
KaxoBbl ux cBoiicta?
Kak nerupyromue 37€MEeHThI BIUSIOT HAa YCTOHYNBOCTD MEPEOXITKIACHHOTO ayCTEHUTA?

26. Yto coboli mpeCcTaBIsOT TEPMOKMHETHUECKHUE JHarpaMMBbl.

27. Kak MOYKHO UCIIOJIb30BaTh TMarpaMMbl pacraja MepeoxXIakAeHHOTO ayCTeHUTa?

Tema 10. OcHOBBI TEpMHUYECKOil 00padOTKH

JlaTb XapakTepUCTUKY KPUTUYECKUX TOUYEK CTAJIH.

JlaTb omnpenenenue NOHATUS TepMUUecKas o0padoTKa. YKa3aTh €€ poJib.

Pacckazate 0 Kimaccupukanmmu W BHIAX TepMHuUecKoi o0pabotku. IlpuBectn oOmIyro
XapaKTEePUCTUKY TEXHOJIOIMUECKUX IPOIIECCOB TEPMUUYECKON 00pabOTKHU CTaIH.

OOBsICHUTD, IO KAKOMY MPU3HAKY OTXKUT nojpasnensercd Ha orxur [ u Il poxa.

Hatb knaccudukanuio BuaoB orxura [ pona. O0BsACHUTE 1elb, HA3HAYCHHUE U PEKUMBI KaXKJI0TO
BUJA.

Hatp xnaccudukaryio BuaoB okura Il pona. OObSICHUTH 11€1b, HA3HAUYEHHUE U PEXKUMBI KaXKI0TO
BHJA.

Jlate ompenenenue TepMHUYECKOW OOpaOOTKM, Ha3bIBaeMOM 3akanka. OOBACHUTH BBIOOD
TEMIIEPATYPbI HarpeBa MoJ 3aKalKy Ul pa3HbIX IPYII CTalEH.

OOBsICHUTD, KaK BEIOMPACTCS OXJIAXKIAIOIAs CPe/ia MPU OCYIIECTBICHUHN 3aKaJIKU.

JlaTb onpenieneHne KpUTHIECKON CKOPOCTH 3aKaJKH, 3aKaJIMBAEMOCTH U MPOKAIINBAEMOCTH.
IIpuBectn XapaKTEPUCTUKY BBICOKOTEMITEPATYPHOU u HU3KOTEMIIEpaTypHOI
TepMOMEXaHUYeCKOH 00paboTKU. YKa3aTh NpEeUMyIIecTBa M HEAOCTATKU KaXJIO0ro BHJA U
o0yacTu MPUMEHEHHUSL.

Jate oOuiyro XapakTepUCTHKY MpPOIECCOB XHMHUKO-TEPMHUYECKOW OOpaOOTKM: ILIeMEHTAaluH,
A30THUPOBAHUS U HUTPOLIEMEHTAIIUH.

OOBACHUTD HA3HAUEHUS U CYLITHOCTH TU(P(HY3HOHHOTO HACHIILICHHS.

Tema 11. Knaccupukanusi, MADKHPOBKA, CBOMCTBA W NPHMEHEHHE JICTHPOBAHHBIX
crajieit

1.  JlaTb ompezneneHue MOHATUSAM JIETUPOBAHHAS CTallb, JIETUPYIOIIUHA 3JIEMEHT.

2.  Kiaccuduxanus nerupoBaHHBIX CTalel MO0 XUMHYECKOMY COCTaBy, MO0 Ha3HAuUEHHIO,
M0 KauecTBY.

3. Kak pacnpenensroTcs Jerupyromue 3JeMeHThI B CTasAX?

4.  Kak nerupyroiuye 3JIeMeHThI BIUSIOT Ha TOTUMOophu3M xkenesza?

5. Kax nerupyroniye 51€MEHThl BIHUSAIOT HAa YCTOHUMBOCTH MEPEOXJIAXKIAECHHOTO
ayCTEHUTA.

6. Kiaccudukanus nerupoBaHHBIX CTaled MO CTPYKType B PAaBHOBECHOM COCTOSIHUU
(OTOXKEHHOM COCTOSTHUM).

7. Kiaccudukanus nerupoBaHHBIX CTalel MO CTPYKTYpE B HEPABHOBECHOM COCTOSIHUU
(HOpMaIM30BaHHOM COCTOSIHHIH).

8.  Kak B MapkupoBKe JIETHPOBAaHHBIX CTaJel yKa3bIBAaeTCS: COAEP KaHUE yriieposa, BU
JIETUPYIOILEro JIEMEHTAa U €ro CoJepXaHHue, KauecTBO. YMeTh pacmin(poBaTh MapKy CTajH,
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yKa3zaB: COAEpXaHHWE yIIepoAa,; BHJA JIETUPYIOLIEr0 D3JEMEHTa M €ro COJEp)KaHue;
KJIaccu(pUKaLUIO 110 Ka4eCTBY; Ha3HauUeHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHKPOJICTUPOBAHUS CTAIIH.

10. TIpuHUMIBI IETMPOBAHUSA KOHCTPYKIIMOHHBIX CTaJlEH.

11. OcHoBHBbIE IpyIIIbl KOHCTPYKLIMOHHBIX CTaJIEH.

12. Poub yrineposa, NpUHIMIIBI JETUPOBAHUS U MApPKUPOBKA CTPOUTENBHBIX CTAJIEH.

13. Kakue MammHOCTPOUTENbHbIE CTald HAa3bIBAIOT YIAY4YIIAEMBIMH M  IOYeMy?
3aKOHOMEPHOCTH MX JITUPOBaHMUS M TepMuueckoil oOpabotku. IlpuBeaurte mnpumepsl Mapok
CTaJIH.

14. Cranu i neMeHTaluy, HUTPOLIEMEHTAIMK U a30TUPOBaHMUS.

15. KakoBa ponp yriaepoja M JIETUPYIOUIMX 3JEMEHTOB B IIAPUKONOIIIMITHUKOBBIX
cransax? OcobeHHOocTH TpeOOBaHMN K 3TUM CTaIIM M UX TepMudeckas oOpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa poib yriepoja U JErHpyOLUX 3JEMEHTOB B PECCOPHO-TIPYKUHHBIX CTaJIAX?
OcoOeHHoCTH TpeOOBAaHUM K 3TUM CTaJIIM U UX TepMudeckass oOpaboTka. IlpuBectu npumepsl
MapoK CTaJIEH.

17. OOBsACHUTH OCHOBHBIE IPUHIIMIIBI CO3/IaHUS BBICOKOIIPOYHBIX CTaJeH

18. Cranu u criiaBbl A1 PEXYILUX HHCTPYMEHTOB.

19. BeicTpopexymue crany.

20. IlItamnoBsle cTany.

21. BankoBble CTaJH.

22. Cramu Ui MEpUTEJIBHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKka, CBOMCTBA M IPUMEHEHHUE CIJIABOB IBETHBIX METAJLJIOB.
Hemeraummueckne MmaTepuaJibl

OcHoOBHBbIE CIJIaBbI HA OCHOBE MeN (OpOH3bI U JIaTYHU), UX MapKUPOBKA U IPUMEHEHUE.
OcCHOBHBIE CIUIaBbl HAa OCHOBE aTIOMHMHHUA (AedhopMHUpyeMble, TEPMUUYECKH HEYNpPOUHsSEMbIE U
YIPOUHSEMBIE), UX MAPKUPOBKA U PUMEHEHHE.

CBolicTBa U IPUMEHEHHE CIIJIAaBOB HA OCHOBE TUTAHA.

Kakue crnaBel HazbiBatoT 6a06uTamu? KakoBbl mpuHLMIBI UX co3nanus. [IpuBenure npumepsl
TaKHX CILIABOB.

Kakue marepuainsl Ha3bIBalOT MOPOIIKOBBIE MaTepuanbl? Kak ux noiyvaror ?

Knaccuguxkarus, cBoiicTBa 1 NpMeHeHHE KOMIIO3ULIMOHHBIX MaTEpUaoB.

Knaccugukanus, cBoiicTBa U IpUMEHEHNE OCHOBHBIX TPYII HEMETAJUIMYECKUX MATEPHAIIOB.

6.2 BHeaynuTopHasi caMOCTOsITe/IbHAsI Pad0Ta 00yJarONIMXCsl OCYIIECTBISICTCS B BUJIE
U3YUYEHHUSI JTUTEPATYPHI [0 COOTBETCTBYIOIIEMY Pa3Jieiy ¢ MPOpadOTKOi MaTepraa 1o TeMam
JOUCIHUITIINHBI



IIpunoxenne 2

7 OueHoYHbIE CpeCTBA J1JIA MPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU

a) [lnanupyembie pe3yabTaThl 00y4eHHUs] U OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS

HpOMe)RyTO‘lHOﬁ aTTeCrTanum:

CtpyKTypHBIi [Inanupyemsblie

AJIEMEHT pe3yNbTaThl 00yUeHHUSI

OneHouHble CpeCTBa

OIIK-1 Croocoben pemars 3amadud  OpoecCHOHANBHON  JEATENHOCTH, TPUMEHSIST  METOJbI
MOJICIIMPOBAHMSI, MATEMAaTHYECKOr0 aHaJIn3a. EcTeCTBeHHOHAayYHBIE M OOLICHH)KCHEPHBIC 3HAHUS

OIIK-1.1 | Mcnonb3yer
€CTECTBEHHOHAYYHbIE
3aKOHBl W TPUHIIUIIBI
npu pelieHun
MPaKTUYECKUX 3a/1a4

IIpumepHBIii HepedyeHb TeOpeTHYECKMX BONPOCOB IS
NOATOTOBKH K 3a4eTy:

1. CrpykTypa © CBOHCTBAa MaTepuasioB. AMoppHOE U
KPUCTAINTNYECKOE COCTOsIHIE MaTepHara.

2. MeTobl U3y4eHUs: CTPYKTYpPbl MaTepUAIIOB.

3. Kpucrannumueckast pemietka. OCHOBHBIE THIBI PELIETOK
METaJIJIOB.

4, [Tomumopdusm. ITommmopdHbIe peBpaleHus.

o. JedheKThl KpUCTATITHYECKOTO CTPOCHUS.

6. AHHM30TpOIHS.

1. DHepreTUYecKue YCJIOBUS KpUCTAUIM3AlMU. BrusHue
CKOPOCTH OXJIaX/ICHUS Ha KPUCTAJUIA3AIIHIO.

8. Mexanusm kpuctaimsanuy. [lapaMerpsl KpUCTAIIM3ALNH.
9. I'omoreHHoe (camoOIpOU3BOJILHOE) 00pa3oBaHHUE IIEHTPOB

KpucTaum3auuy. Kpurnueckuii 3apoiblIi.

10. T'ereporenHoe (HECAMOTIPOM3BOJIBHOR) oOpaszoBaHHe
LEHTPOB KpUCTATM3aKi. MoauduurpoBaHue.

11.  JlenapuTHas KpUCTAJUTM3AIIHS.

12.  Kpucrammndeckne 30HbBI CIUTKA. Y cajKa.

13. Buns! mukBamu.

14.  Buasl nedopManuu. Mexannsm IIJIACTUYECKOMN
nedopmanuu.

15. Haknmen mpu  mmactuueckor — aedopmanmu.  Poib
JMCIIOKALUI B YIIPOYHEHHH.

16. Paspymenue MeTaios.

17.  Mexanuueckue cBoiictBa MerTamioB. KoHCTpyKTHUBHas
MPOYHOCTb.

18. MexaHnueckue XapakTEpUCTHKH, OIpeaeNsieMble IpH
WCTIBITAHUN Ha PaCTsHKCHHUE.

19.  TBepaocTh 1 cIOCcOOBI €€ ONpeeNeHHS.

20. MexaHn4yeckne XapaKTePHCTUKH, ONpeAesieMble  TpH
JMHAMUYECKUX HCHBITaHUAX (yAapHas BSI3KOCTb, TeMIlepaTypa
XJIQTHOJIOMKOCTH).

21. OcHOBHbBIC TOHSATHUS TEOPUU CIUIABOB: KOMIIOHEHT, CIIJIaB,
cuctema, ¢asza. [IpaBuno ¢a3 (mpasuno ['n66ca).

22.  Tunsl TBepAbIX (pa3 B METAUNIMYECKUX CUCTEMAX.

23. TlpaBmio peryara (IIpaBUI0 OTPE3KOB).

24. OcHOBHblE THIIBI JBOMHBIX auarpamm. @PopmupoBaHHE
CTPYKTYPHI IBOMHBIX CIJIABOB.

25. DBTEKTHYECKOE IpeBpalleHue. [leputexTnueckoe
MpeBpaiieHe. IBTEKTOUTHOE TPEBPAIICHHUE.

26. XapakTepUCTHKa W BUJ MOJHOW (ha3oBOW auarpammsl Fe —
C.

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




28. IlpeBpamenuss u (GOpMHUpPOBAHUE CTPYKTYphl B CTaJSIX
(OenbIX UyryHax, CepbIX UyT'yHax) B PABHOBECHOM COCTOSTHUH

HpHMeprIﬁ NMEPEYCHb TCOPETUYECCKUX BOIIPOCOB K IK3aM€EHY:

1. CBs3b MEXAYy CTPYKTYpOM M CBOMCTBaAMHU CEpPBIX
YYT'YHOB.
2. Knaccudukanus, mMapkupoBKa U NPUMEHEHHUE CEPBIX

YYIyHOB (JINTEHHBIM, BBICOKOIIPOYHBIM, KOBKHM, OTOEIEHHBIM,
aHTU(OPUKIIMOHHBIN ).

3. Binsaue yriiepona M IIOCTOSIHHBIX IIPUMECEM Ha
CBOMCTBA CTaJH.
4. Knaccudukanusi,  MapkupoBka ¥ NPHUMEHEHHE

YIJIEPOAMCTHIX CTaje (0OOBIKHOBEHHOI'O KauecTBa, KaUeCTBEHHOM
KOHCTPYKLIHOHHOW, UHCTPYMEHTAJIbHOMN).

S. [IpeBpaienus npu HarpeBe CTalu.

6. Poct 3epHa aycTeHMTa IpU Harpese.

7. N3orepmuueckuit pacmaz NEPEOXJIAXKIECHHOTO
ayCTEHUTA. N3oTepmuueckue JarpamMmmbl pacnazna
NEPEOXJIAXKAECHHOTO ayCTCHUTA.

8. [IpeBpamieHus Ipu HENPEPHIBHOM OXJIAKICHUM CTAJIU.
TepMoKHHETHYECKHE JaMarpaMMbl paclaja NepeoXJIaxkIeHHOTO
ayCTEHUTA.

9. Biasinue sierupyromux IeMEHTOB Ha YCTOMYHUBOCTh U
KMHETHKY paclapa epeoxIaKJ€HHOIO ayCTEHUTA.

10. [IpeBparenus npu Harpese (IpU OTIYCKE) 3aKaJIeHHON
CTaJIN.

11. Knaccudpukanus,  MapkupoBka W IpUMEHEHHUE

KOHCTPYKLIMOHHBIX ~ JIETMPOBAHHBIX  cTaje  (CTpoUTeNbHas,
MaITMHOCTPOUTEbHAS JJI XOJIOAHOW IITAaMIIOBKH, yJydlllaeMas,
PECCOPHO-TIPYKUHHASL, IIAPUKOMOAIIMITHUKOBAs, CTalu IS
3akanku TBY, ctamu ns XTO).

12. OcHoBHbIE TOHATHS M KiIacCU(PHUKAIUS TEPMUUYECKOM
00paboTKH.

13. OTxur cranu.

14. 3akanka cTaji.

15. Otnyck cranu. CrapeHue.

16. XUMUKO-TepMuYeckas oopadoTka.

17. Tepmo-mexaHnueckas 06paboTKa CTalu.

18. CrmuaBbl Ha OCHOBE MeH (OpOH3BI, JTaTyHH).

19. CmiaBbl Ha OCHOBE AJTFOMHUHUS.

20. CrmutaBel Ha OCHOBE TUTaHa. baObOUTEHI.

21. [Topoukossie, KOMIO3UI[MOHHBIE, amop(HbIe
MaTepHAIBL.

22. CpoiicTBa ¥  TNPUMEHEHHE  OCHOBHBIX TPy

HEMCTAJNIMYCCKUX MAaTCPHUAIOB.

OIIK-1.2

Pemaer cranmapTHbie
npodeccuoHanbHbIe
3a7a4yn C
IMPUMECHCHUEM
00IIENHXEHEPHBIX
3HAHUU

IIpuMepHbIe IpaKTHYeCKHe 32IaHU /I 3a4eTa

1. KakoBbl pa3mepsl CTPYKTYPHBIX DJIEMEHTOB, KOTOpBIE
MOXXHO YBUAETHh (pa3pemiuTh) C TIOMOIIBIO ONTHYECKOTO
(cBeToBoro) mukpockomna? Kak BbIOpaTh MOJE3HOE YBEIUYEHUE
Mukpockoma? KakoBa OCHOBHasi OCOOEHHOCTH MPHUTOTOBICHUS
00BeKTa I MUKPOCKOITUYECKOTO UCCIIEIOBaHUS?

2.  OOBSICHHUTD, 3auyeM HEOOXOIMMO HCCIIEI0BaTh
MakpocTpykTypy? Kakumu metomamu 3TO0 MOXHO caenaTth? Uto




MOJKET CIYXHUTb 00BEKTOM MaKpoaHanusa?

3. Kakum MeTogoM MOXHO YCTaHOBUTH THUI KPUCTAILTHYECKOU
pelmeTkn Metaqga M ee mnapaMmerpbl? Kakue Tumbl perieTok
BcTpeuatorcss y  MerauioB?  IlouemMy OHM  Ha3bIBaroTCs
IUIOTHOYNAKOBaHHBIMU?

4. llpuBenute npuMep BIUSHUS TUNA CBA3M  (TUIA
KPUCTAJUINYECKOH peIlIeTKH) Ha CBOMCTBAa MaTepuala.

5. Ilouemy CBOMCTBA KPUCTa/UIMYECKOrO Marepuaia,
U3MEpEHHbIE B Pa3HbIX HAINpPaBIEHUSIX, MOTYT OTiau4daThcs? B
KaKUX MaTepuajax 3To SBJIECHUE HE HA0JI01aeTCs U o4YeMy?

6. Ilouemy 1mipm XOJOJHOH IIJIACTHYECKOW jaedopManuu
(IITAMIIOBKE WM BBITSDKKE) MOTYT 00pa3oBaThcs (PECTOHBI IO
KpOMKe (Kparo) unenus?

7. OOBACHUTH, YEM pa3IMYaAOTCA O-)KEJIe30, Y-)KEJIe30 U
d-xene3o?

8. ITlouemy mnpu XOJOJHOW IUTaCTHYECKOW Aedopmaruu
BO3pacTalOT MPOYHOCTHBIE XapakTepucTtuku? Kak 3To sBieHUE
Ha3pIBaeTcs? B kakux ciryyasx 3TO sSIBJI€HUE HEXelaTeIbHO?

9.  Yro o3Ha4YalOT TEPMHUHBI AePOPMAMOHHOE YIPOYHEHUE,
3epHOIPAaHUYHOE YIPOYHEHUE, JUCHEPCHOHHOE YIPOYHEHHE,
TBEPIOPACTBOPHOE YIIPOUHEHHE?

10. Tloscauth rpaduueckd (PUINYSCKUA CMBICT  TOHSTHS
«paBHOBECHasl TeMIlepaTypa KpHCTAIM3aluKu  (IJIaBICHUS)».
Kakoe ycrmoBue HEOOXOAUMO BBINOJHUTH, YTOOBI HaYalCs
nporecc Kpuctamuiuzanuu?

11. OObscHUTb, B YE€M OTJIMYHAE KPHUBBIX OXJIAKICHUS
KPUCTANIMYECKUX U aMOpHBIX Ten? MOXKHO 1M MOJy4YHUTh
amMop(HBIN MeTa (METaJUIMYECKOe CTEKII0)?

12. Tlouemy 3epHa 3aKpUCTAIM30BABILETOCS METANINYECKOTO
MaTepuasa He UMEIOT T€OMEeTPUUYECKU TPaBUIbHON PopMbI?

13. Kakyto nenb npeciaeayroT Npu BBEACHUH B paciuiaB (KUIKUI
Metaa) MoaudukaropoB? IlpuBectn npumepsl  AeHCTBUS
MOJIU(UKATOPOB.

14, OOBIACHUTS, B Kakou OTJIMBKE 3€pHO
3aKpUCTAJUIN30BABIIErocsl MeTamia Oyaer Oojblle: Mpu pa3iuBKe
KHUJIKOTO MeTajljla B IecuaHyto GopMy UM B METAJUIMYECKYIO?

15. OOBsCHUTB, K YEeMy MOXET IpPHUBECTH Meperpen
pacruiaBa mpeJ pa3iIuBKoi ero B GopMbl (U3J10KHUILIBI)?

16. OOBACHUTS, 3auemM IIPOBOJSAT oIeparuo
MOJICTYKMBAHUS MIPH NMOJTy4eHUU oTIuBOK? Kak ee ocyliecTBUTh
17. OOBsicHUTh, TpU  Kakol  JgedopMaluud  MOXKHO
HeoOpaTUMO U3MEHHUTH (GOpMYy, pa3Mephl U CBOWCTBA MaTepHaa —
YIPYroi WU MIaCTUYECKOM?

18. OOBbSICHUTD TIOHATHE TEOpeTHYecKass IMPOYHOCTb
kpuctaia. Kak oHa u3MeHsieTcs NpPU W3MEHEHMH IUIOTHOCTH
UCIIOKAIAi?

19. OOBACHUTD, 4YTO MPOUCXOAUT TpU (HOPMUPOBAHUU
TEKCTYphI B 1ehOpMHUPOBAaHHOM MaTepuae?
20. 3agyeM TpeOyeTcsi BOCCTaHABIMBATH IUIACTHYHOCTh

X0JIOAHOIe(DOPMUPOBAHHOTO JIUCTA (KATMOPOBAHHOW 3arO0TOBKH,
BOJIOUEHOH MpoBOJI0KK)? Kakoit 00paboTKOI 3TO MOXKHO CIENATh?
21. OOBACHUTD, KAKOE CBOMCTBO MaTepualia XapaKTEepHU3yeT
TBepAOoCTh. Ha uYeM OCHOBBIBAIOTCS METOABl  HM3MEpPEHHS




TBepaoctu? B yueM ux omnuuue?

22. Kak npoBomsT wHcIBITaHHE HA YIApPHYIO BS3KOCTH?
Kakosa ero nenn?

23. C xakoii 1enbIo MPOBOJAAT YCTATIOCTHBIC UCTIBITAHUS?
24. Ha npumepe IBYXKOMITOHEHTHOW CHUCTEMBI I1OKa3arth,

KaKyl0 HHQOPMAIMI0 MOXHO TIOJXYYHTh, MOJB3YSCh MPABHIOM
phidara (IpaBUIIOM OTPE3KOB).

25. CxematuyHO  HM300pa3uTh  JAMarpaMmy  JBOWHOU
CHCTEMBI C  OTCYTCTBHEM  pPAacTBOPHUMOCTH  (C  TIOJNHOMU
PacTBOPUMOCTBIO, C OTpaHUYEHHOU PacTBOPUMOCTBIO)

KOMIIOHEHTOB B TBEpPJOM COCTOSIHUU, JaThb XapaKTEPUCTUKY
TOYEK, JIMHUHU Auarpammbl, (a3 1 O0e3BapHaHTHBIX MPEBpAILCHHUHA
CUCTEMBI.

26. PaccunTarh OTHOCHTENBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBISIONIMX CIUIaBa IMPH KOMHATHOW Temmeparype W
CXEMaTHYHO M300pa3uTh CTPYKTYpPY CIUIaBa JBOWHOH CHCTEMBI C
OTCYTCTBHEM pAcCTBOPUMOCTU (C TOJHOW pPacTBOPHUMOCTBHIO, C
OTPaHUYEHHOW PAaCTBOPHMOCTBIO) KOMIIOHEHTOB B TBEPJOM
COCTOSIHUH.

217. Onummre oOpa3oBanue neaedyputa. B kakux crmaBax
OH oOpa3yercs, KakoBbl YycJOBHsS ero oOpa3oBanus? Kakoit
nene0ypuT Ha3bIBalOT IpeBpanieHHbIM? CxeMaTH4YHO M300pa3uTh
CTPYKTYpY Jieie0ypHuTa Ipyu KOMHATHOW TeMIIEpaType.

28. Onummre o6Opa3zoBanue mepiauta. KakoBbl ycIOBHS
o0pa30BaHMs M XapaKTEPUCTUKU 3TOW CTPYKTYpbl? CxemMaTHUUHO
M300pa3uTh CTPYKTYpy MEpiuTa MpU KOMHATHOM TemrmepaType.
KakoBbI pa3HOBUIHOCTH 3TOM CTPYKTYpPHI?

29. N300pa3uth nuarpaMMy COCTOSIHMS *Kejle30 — KapOua
xKenesa, ykazarb (a3el BO Bcex 00JacTAX JAMarpamMel,
paccMOTpeTh TpeBpalleHus B ciiase, conepxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii crijiaB Ha3bIBaeTCs?
PaccuuTats OTHOCHUTENILHOE KOJINYECTBO CTPYKTYPHBIX
COCTABIISIIONINX B O3TOM CIUIABE M CXEMATUYHO H300pa3uTh €ro
CTPYKTYpY NP1 KOMHATHOM Temreparype.

30. OObsSCHUTH, 4YeM JAuarpaMma >Keie30 — TrpapuT
OTJIIMYaeTCs OT JHarpaMMbl Kele30 — IeMeHTHT. M300pa3utsb
CXEMaTHYHO CTPYKTYPHI CEPBIX UyT'YHOB C Pa3HOW METAJUTHYECKON
OCHOBOI1 ((epputHOil, (heppUTHO-TIEPIUTHON, MEPIUTHON) U C
pasHoii ¢GopMol TpadUTOBBIX BKIIOYEHUH (TUIACTMHYATOM,
mapoBugHON).  OOBACHUTH, Kak  HPOMCXOIUT  IpPOILECC
rpaduTH3aIUA 1 GOPMUPOBAHUS CTPYKTYPHI B TUX CIUIaBaX.

IIpumepHbIe NpaKTHYECKHE 3aJaHNUS [JIsl IK3aMeHa:

1. N300pa3uth MOTHYIO AUarpaMMy COCTOSTHHS JKEJe30 —
yriaepon, ykasarb ¢a3el BO BCEX 00JacTAX AMarpamMel,
paccMOTpeTh MPEBPAIIEHHUS B CIUIABE CUCTEMBI JKEeIe30 — KapOua
xenesa, cogepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C.
Kak Takoii cmnmaB HaswpiBaeTcs? PaccuumTaTh OTHOCHUTENBHOE
KOJIMYECTBO CTPYKTYPHBIX COCTABIIIONIMX B AITOM CIUIaBE H
CXeMaTUYHO U300pa3uTh €ro CTPYKTypy TMpPU KOMHATHOMN
TeMIIeparype.

2. N300pa3uTh MONHYIO AMAarpaMMy COCTOSIHHS JKEJIe30 —
yriaepoja, ykazarb ¢a3bl BO BCeX O00JacTAX JaWarpaMMbl,




paccMOTpeTh MPEBPALICHHS B CIJIaBE CUCTEMBI Keje30 — rpadur,
comepxamem 2,5 % C, ¢ pa3HON MeTaUIMYECKOM OCHOBOM
(bepputHOl, (QEppPUTHO-TIEPIUTHON, NEPIUTHOH) W C pa3HOU
(bopmoii TpaUTOBBIX BKIIOUYEHUH (IUIACTHHYATOM, MIAPOBUIHON).
Kak Takoii cmiaB HasbiBaeTcsi? CXeMaTH4YHO H300pa3UTh €ro
CTPYKTYpPY IIpM KOMHAaTHOM TeMIIepaType.

3. PacimmmdpoBate Mapku cTanu, yKazaB CoOJep)KaHUE
yIJIepoja, BUJ M COJIepKaHKe JICTUPYIOIIUX 3JIEMEHTOB, KaYeCTBO,
Ha3Ha4YeHHUE U IPUMEpPHBIE CBOICTBA.

4. PacmmpoBath MapKy ceporo (JiuTelHorO,
BBICOKOIIPOYHOT'0, KOBKOT'0) YYIyHa, yKa3aB €ro CTPYKTYpy H
YCIIOBUS NOTYYCHUS

5. HazoBute kpuTuueckre TOUYKU CTald U UX OOO3HAuUEHUE.

Kak onu ompenenstorcsa? Ykazarb UX MOJIOXKEHUE Ha JUarpamme
Fe-C.

6. Kakoii aycTeHUT U 1moueMy Ha3bIBalOT MEPEOXJIAXKACHHBIM?
Kak onpenenuTts cTeneHp ero nepeoxiaaxaeHus?

1. [ToueMy B 3akalleHHOW CTaJM BCerjga MPHUCYTCTBYET
OCTaTOYHBIN ayCTEeHUT?

8. Kak MOXXHO HCHOJB30BaTh Ha MPAKTHKE M30TEPMHUYECKUE
JarpamMmbl pacraja nepeoxiaakJeHHOro ayCTeHUuTa?

9. Kak n3MeHsTCs CBOMCTBA CTalIU MPU YBEIUYEHUN CKOPOCTH
OXJIQKJEHUS B IEpIUTHOM HHTEpBaie? OObsICHUTD, HoueMy?

10.  BwiOpatb Haubojee  AUCIEPCHYIO CTPYKTYPHYIO

COCTaBJISIONTYI0, (OPMUPYIOMIYIOCS MTPU MU (HY3MOHHOM pacraje
MePEOXJIAKICHHOTO ayCTCHHTA.

11. Uro obmiero ¥ B 4eM OTJIMYUS B CTPYKTypax MepJIuT,
copOuT 1 TpoOCTUT?
12. OOBSCHUTH, I[OYEMY MApTEHCUT HUMEET  BBICOKYIO

TBEPAOCTh. 3adeM CTallb CO CTPYKTYpOll MapTeHCUTa Haao
MOJBEPTaTh OTIYCKY?

13. OOBsCHUTH, B KaKkoOi cTanmu OyneT BbIIIe TBEPAOCTh MpPHU
3akainke: B cranu 45 unu 30XI'C?
14. OOpsicHuTh, 'y  KakoW  cranum  Oyaer  Oouiblie

MIPOKAJIMBAEMOCTh — YTJIEPOAMCTON WM JIETUPOBAHHON? 3auem
HE00XO0AMMO 3HATh MPOKATMBAEMOCTb CTaIN?

15. Kak BBIOpaTh CKOpOCTH OXJIQXKAEHUS NIpPU 3aKallKe IS
MIOJIyYEHUS MApPTEHCUTHOM CTPYKTYpbl II0 BCEMY CEUYCHMIO
n3nenus’?

16. JIng xakou cTanu — TOABTETOUTHOW UJIU 3a9BTEKTOUTHON —
HY)KHO TMPHUMEHSTh HEMOJHYI 3akainky? [losicHuTh, UCHOIB3Yys
nuarpammy Fe-C.

17. CpaBHHTE CBOWCTBa CTanu ¢ OCWHUTHOW CTPYKTYypOH u
MapTEHCUTHOM CTPYKTYpoil, ¢ OEHHUTHOW U TPOOCTUTHOM
CTpYKTypoil. OObSICHUTE pa3Inyusl.

18.  Ilouemy mnpu OTIycKe 3aKaJl€HHOW CTalud BBIOMPAIOT
pa3MyHbIe TEMIIEpaTyphl HarpeBa?
19. Kakas cranp mnocne ynyduieHus OyaeT HMeTh Oolee

BBICOKYIO TBepAOCTh: cTaib 45 umn cranb 30XT'C, ecnu oTmyck
MIPOBOJIMIIM TIPY OJTHOM M TOM ke Temreparype?

20. [Toyemy pexymuii HHCTPYMEHT W3 YIJIEPOJUCTON CTaJIH
MOJBEpraloT HHU3KOMYy oTnycka. Kakas Oyzmer cCTpykTypa u
CBOICTBA TAKOTO MHCTPYMEHTA?




21. B uWem ocHOBHas OCOOEGHHOCTP U TPEHMYIIECTBA
TEpPMOMEXaHUYECKOH 00paboTKHu cTamu?
22. C KaKoi 11 (139%) HACBIIIAIOT MIOBEPXHOCTh
HU3KOYTJIEPOAUCTON CTAIH Yriaepoaom?

OIIK-1.3

[Ipumenser  MeTOBI
MOJCIIUPOBAHUS 51
MaTeMaTH4YECKOro
aHaM3a JUisl peleHus
3a1a4

IIpumepHbIe NIPAKTHYECKHUE 32JaHUA JJIA 324€Ta 110 PELICHHUI0
3aja4 U3 NpoecCHOHAIBLHOI 001acTH

1. Kak nposectu makpoananu3? KakoBbl ero meiu, MeTo bl ?
2. Kakum MeTo10M MOKHO UCCIIEIOBATh PACIpe/IeTICHUE CEPhI
B CIIUTKE (OTJIMBKE, 3arOTOBKE)?

3. Kax mpoBectu riyOokoe TpaBlieHHE CTalIbHOTO 00Opa3ia.
Kakosrl ero nenu?

4. Kakum MeTogoM MOXXHO BBISIBUT TIOpPBI, TPEIIUHEI,

PaKOBUHBI, KPYIHBIE HEMETAJUIMYECKUE BKIIOYCHUS B OTJIMBKE
(cnutke, OTIUBKE, MOKOBKE, IIpoKate)?

5.  Ilpm MakpoaHanu3e CIUTKA BBIABICH JIMKBAIIMOHHBIN
KBagpar (MOOycaJovHas  JUKBalUs, OCEBasi IOPUCTOCTD,
CKBOPEYHHK, KAMHEBHIHBII M3JI0M, (DJIOKEHBI, IU(pEPHBII U3IIOM,
paccioenue). OOBSCHUTh MPUYHUHBI TOSBICHUS 3TOTO Je(eKTa H
BO3MOJKHBIE CITOCOOBI €T0 UCTIPaBICHHUS (ITPEIOTBPAILCHHUS).

6. Kak oTIMYNTh YCTaJOCTHBIA HM3JIOM OT IMPOYMX BHUJIOB
n3noma? KakoBel IPUUMHBI IPOSIBIICHUS TAKOTO U3JI0Ma?

1. Kak oTiuuuTh BA3KOE paspylieHHUEe OT XPYIKOro?

8. Kak  mpoBecTM  MHUKpPOCKOIIMYECKOE  HCCIEIOBAaHUE

MeTajIyeckoro Marepuana? YTo MOMXKHO BBIIBUTH C IOMOIIbIO
TaKOI'0 UCCIIEOBAHUS?

9. Kak MOXHO mMOBIMAT, Ha BEJIWYUHY 3€pHAa IIpH
KpucTtaynusanuu Meramia? Kakne Mepel MOKHO MPENTIOKUTD JUIS
TOr0, 4YTOObl OO0ECNEeUUTh IMOJIyUEHUE MEJIKOro 3€pHa MpHU
KpUCTAJIIIN3aL U ?

10. OOBsACHUTH, B YeM pa3IM4YHe MEXIY XOJIOAHOW W ropsueit
wiactuueckot  nedopmanusimu?  Ilouemy mnpu XOJOAHOM
IJIaCTUYECKON Aegopmanuy Habt01aeTcsl YIIPOUYHEHNUE MEeTaa,
a TpYU TOpsiYel ATOrO HE MPOUCXOANUT?

11. Kax BOCCTaHOBUTH IJJACTUYHOCTD
X0JOAHOAe()OPMUPOBAHHOTO JHCTa (KaTMOPOBAaHHON 3arOTOBKH,
BOJIOUEHOM  mpoBosiokH)?  Kak  OCyHIEeCTBUTH  OIEpaluio
PEKPUCTAIUIM3ALMIOHHOTO OTKHUra?

12.  Kak ompenenuTh mpeaen ynpyroctu (mpenen TeKydecTH,
npenea MPOYHOCTH, OTHOCUTENbHOE YIIMHEHHE, OTHOCUTEIIbHOE
CyXKE€HHE, TBEP/IOCTb, YAapHYIO BA3KOCTh) MaTepuaa’?

13. Kak ompenenuTs  OTHOCHTENBHOE  KOJIUYECTBO (a3
(CTPYKTYpHBIX COCTaBJISIIOLIMX) TPU 3aJaHHOW TEMIIEpAaType B
nBOMHBIX criiaBax? [losicHuTh rpaduyueck.

14. Tlpu KakMX YCIOBUSX B METAJUIMYECKHX CIUIAaBaX MOXKET
o0Opa3oBaTh TBEpAbIH pacTBOpP 3aMelleHUs (TBEpIbI pacTBOP
BHEJPEHUS, XUMHUYECKOE COEIMHEHUE, MEXaHWYecKas CMECh
kommoHeHToB)? Kak BeINIsIAAT obsacty 3Tux ¢as Ha Juarpammax
COCTOSIHUS?

15. CxematnyHo u300pa3uTh KPUBYIO  OXJ@XKIEHUS U
CTPYKTYpy JI00Oro crjiaBa JBYXKOMIIOHEHTHOH CHCTEMBI (C
OTCYTCTBHEM pAaCTBOPUMOCTH, C IIOJIHOM PacTBOPHUMOCTBIO, C
OTPaHMYEHHOM PacTBOPUMOCTBIO KOMIIOHEHTOB B  TBEPIOM
COCTOSIHUM) ITPU KOMHATHOM TemIieparype.




16. CxemarnuHo wu300pa3WTh CTPYKTYpy JIOOOTO CIUIaBa
JBYXKOMIIOHCHTHOM CHCTEMBI IIPM KOMHATHOM TEMIIEpaTrype,
paccuuTan OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISFOLIHX.

17. Ilpu MHKPOCKONMYECKOM HCCJIEIOBAaHMM B  CILUIaBe
HaOmonaoTcs 3epHa (deppura W HEOONBIIOE KOJIUYECTBO
neMmeHnturta. Kak HaspiBaeTcs Takoil criaB? KakoBel ero cBoMCTBa
u o01acTu NpUMEHEHUS?

18. Ilpu MHKPOCKONMMYECKOM HCCJIEIOBAaHMM B  CILUIaBe
HaOmoarTes 3epHa Gepputa U nepautT. Kak Ha3bIBaeTCsl Takoi
crutaB? KakoBbl ero CBOMCTBA M KaK OHU 3aBHUCST OT KOJIMYECTBA
nepauta? KakoBbl 001aCTH IPUMEHEHHSI STHX TJIaBOB?

19. Ilpu MHKPOCKONMYECKOM HCCJIEIOBAaHMM B  CILUIaBe
HaOmonatotrcs nepnaut. Kak HaspiBaeTcs Takod cruiaB? KakoBbl
Pa3HOBUIHOCTHU TaKOW CTPYKTYPHI U Pa3IHuus B UX CBOHCTBaX?
20. TIlpm  MHKPOCKOIIMYECKOM HCCJICIOBAaHMM B  CIUIaBe
HaOJIOIAl0TCS TEPJIUT U CeTKa LIEMEHTUTa MO TPaHULlaM 3epeH.
Kak nHaspiBaercs Takoil criaB? KakoBwl ero cBOHWCTBa M 00jacTu
MPUMEHEHUSI?

21. Ilpu MUKpPOCKOIIMYECKOM UCCIIEJOBAHMM B  CIUJIaBE
HaOmogaetcs enedyput. Kak HaspiBaetcst Takoit criiaB? KakoBsl
€ro CBOICTBa U 00J1aCTU MPUMEHEHUA?

22. Ilpm MHKpPOCKOIIMYECKOM HCCJIECIOBAaHWM B  CIUIaBE
HaOmonaroTcs 3epHa (QeppuTa U BkIoueHus rpaduta. Kax
Ha3bIBaeTCs Takue cruiaBbl? KakoBbI pa3HOBHIHOCTH CILIABOB C
TaKUMU CTPYKTYPHBIMU COCTaBISIOUIMMH, KAKOBBI Pa3In4Ms B UX
cBoiicTBax?

23. Ilpu MUKPOCKOIMYECKOM UCCIECJOBAHMM B  CIIJIaBE
HalOyoal0TCsa 3epHa (eppuTa, MEpIUT M BKIIOYEHHUS Ipadura.
Kak nazbiBaetcs Takue cruiaBbl? KakoBbl pa3HOBHIHOCTH CILIAaBOB
C TaKUMH CTPYKTYPHBIMH COCTABJISIFOIIIMMHE, KaKOBBI Pa3lIUdMs B
UX CBOMCTBax?

24. Tlpm MHKPOCKOIIMYECKOM  HCCJIEIOBAaHWM B  CIUIaBe
HaONmo1alTCa MepiauT U BKItoueHus rpadura. Kak HaspiBaeTcs
Takue cruiaBel? KakoBbI pPa3HOBHIHOCTH CIUIABOB C TaKHUMHU
CTPYKTYPHBIMH ~ COCTABJISIOIIMMH, KaKOBbI pazluyusi B UX
cBoiicTBax?

25. Kak wuneHTuGUIUPOBATE B CTaId BHUIMAHIITETTOBYIO
cTpykrypy? IIpu Kakux yCIIOBHSX OHa MOXKET 00pa30BaThCs U Kak
9TO MOBJIMSIET HA CBOWCTBA CTANN?

26. Ilpm KakWxX YCIOBUSIX B CTald MOXET 00pa3oBaTbCs
nepechliennbiii peppur? Kak oH MoOBIMSET Ha CBOWCTBA CTalH.
Kak npenorBpaTuth ero oopazoBanue?

IIpumepHbIe NpaKTHYECKHUE 32IaHNUS IJI IK3aMeHa M0
peuieHnIo 3a1a4 U3 npodeccuoHaIbLHOI 001acTu (5 cemecTp)

1. OOBSICHUTD, KaK BBIOPATh COAEpKAHKE yIiIepoJia B CTalld
JIIsL HU3TOTOBJICHUS acraian MalinuH, KOHCTPYKIIMHN 1501051
COOPYKEHHSL.

2. OOBsICHUTH, KaK BHIOpATh COJEPIKAHHWE YTiepoja B CTaIH
JUTSL U3TOTOBJICHUS PEXYILIEro (IITaMIOBOT0) UHCTPYMEHTA.

3. Kak nmo cTpykTypHOMY MpHU3HAKY MOKHO ONpPEAEIUTh CTalb

(Cenmblif 4yryH, cepblil YyryH, IOJIOBUHYATBHIA YYTYH, >KEJIE30
TEXHUYCCKON YUCTOTHI)?




4, OOBSICHUTD, MOXHO JIM HCIIOJb30BaTh OB YYyTyH B
KaueCTBE KOHCTPYKIITMOHHOTO MaTepHuaa.

5. OOBSICHUTD NMPEUMYIIECTBA CEPOro YyryHa MO CPaBHEHHIO
CO CTaJIbIo.

6. OOBSICHUTh, MOXHO JIM HCIIOJb30BaTh OB YYyTyH B
KayecTBE KOHCTPYKIIMOHHOTO MaTepuasa?

7. OO0BsicHUTh, Kakas ¢opma rpaduTra B MEHBIICH CTEIICHU
ocnaliseT METaJUIMYecKyl0 OCHOBY uyyryHa? Kak mnomay4utsb
Takyro Gopmy rpadura B OTIUBKE?

8. Kak nomyuuTh OTIMBKY CO CTPYKTYpOH KOBKOIO 4UyryHa?
KakoBbl pa3HOBUIHOCTH CTPYKTYphl TaKOTO UyryHa H €ro
cBoiicTBa?

9. [Touemy He NMPOUCXOAUT YHPOUHEHUS CTalIM IPU ropsuei
iactuyeckoit nedopmarmu npu 1050 °C?
10. TIlouwemy nedopmamms cBunna (Tmn. = 327 °C) npm

KOMHATHOM Temreparype siBisercs ropsuei aedopmanueii?

11. Ilpu pexkpucCTaIM3ALUOHHOM OTXKUI€ XOJOJHOKAaTaHOU
JeHThl U3 ctayii 08K oxnaxJaeHue B uHtepBaie temneparyp 680
— 370 °C BemyT ¢ manoii ckopocthto. [Touemy 310 HEOOX0AUMO?
12. Ha3HauuTh PEKUM PEKPUCTATUIMZAMUOHHOTO OTKHTA IS
HUKOYTJIEPOIUCTON XOJIOTHOKATaHOM JIMCTOBOM CTaH.

13.  Kak ompenensiroT CKJIOHHOCTh CTIM K POCTY 3epHa IpH
Harpese?

14. HasHauuTh peKUM MOJHOTO OTXKUTA JIJISl CTAJIU MapKu 45.
15.  Ha3HauuTh pexXxuM HOpMAaJIM3alMU JJIs CTaIu MapkH 45.

16. BrpiOpare TepMuueckyro 00paOOTKy sl MCIpaBIICHUS
BUJIMAHIITETTOBOIN CTPYKTYpPHI B CTaJIbHOM OTJIMBKE.

17. BeiOparb TepMuueckyro oOpaOOTKy Jisi HCIpPaBIIECHUS
KPYNHO3EPHUCTON CTPYKTYpBI FrOpsYeKaTaHON CTaJIH.

18. BwiOpatb 3aKaJI0YHYIO cpeny, 00ecIeunBaroyro
HauOOJIBIIYIO MPOKAIMBAEMOCTb YTJIEPOIUCTON CTaNH.

19. BpiOparh 3aKalOuHyIO Cpedy U 3aKajKd JIETUPOBAHHOM
YTIEPOIUCTOMN CTAJIH.

20. BriOpath  peXuM  OTIYCKa  3aKaJeHHOM  CTaiw,
o0ecneynBaroIUil COXpaHEHUE BBICOKOH TBEPIOCTH.

21. BriOpatp  pexum OTIyCKa  3aKAJICHHOM  CTalH,
o0ecreunBarouil BBICOKHE yIIPYrue CBOMCTBa

22. BrplOpaTh  peXHM  OTIYCKa  3aKaJeHHOM  CTaiw,
o0ecreynBaomuil COYeTaHue BBICOKOW MPOYHOCTH, TBEPIOCTH,
IJIACTUYHOCTHU M YAAPHOU BSI3KOCTH.

23. Cranp 45 Obula TMOABEPrHYyTa HArpeBy IOJA 3aKaJKy 0
temneparypbl 740 u 840 °C. Kakoil pexxuM HarpeBa BbIOpaH
MIPaBUJIBHO U MIOYEMY?

24. Cranp Y10 Obuia mojaBeprHyTa HarpeBy MO 3aKalKy 0
temneparypbl 740 u 900 °C. Kakoil pexxuM HarpeBa BbIOpaH
IIPaBWJIBHO U N10YEMY?

0) ITopsinok npoBeneHust NPOMEKYTOYHOM aTTECTALMH, NOKA3ATEJM H KPUTEPHH

OICHUBAHUA:

HpOMe)KyTO‘lHaH aTTeCTalmd 10 JUMCHUIIINHE «MaTepua.HOBezleHue» BKJIIOYAaCT TCOPCTUYICCKUC

BOIIPOCHI, MMO3BOJIAIOIUC OICHUTL YPOBCHb YCBOCHU A 06y[IaIOH_II/IMI/IC}I 3HaHI/If/'I, H IPAKTUYCCKUC




3aJIaHMsl, BBISBIISIOIINE CTETICHh CPOPMUPOBAHHOCTH YMEHUHN U BIAICHHM, U TIPOBOJUTCS B BUIE 3a4eTa
U DK3aMeHa.

3aueT npoCTaBIIsAETCS MOCTE OLEHKU 3HAHUN 00YUYaIOLIUXCs 110 Pe3y/IbTaTaM 3alUThl BBIIOIHEHHBIX
71a00paTOPHBIX PabOT M KOHTPOIBHBIX PAOOT, BKIFOYAIOIINX TEOPETUICCKUE BOMIPOCHI M MPAKTUICCKUE
3a/laHusl.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUS 3a4eTAa:
J1J141 mostydyeHus OleHKU

— «3a4YTeHO0» — 00YJAIONIUIICS TOJDKEH TOKa3aTh 3HAHUS HE TOJIBKO Ha YPOBHE BOCIIPOHU3BEICHUS U
00BsICHEHUS! UHPOPMALIMHU, HO U MHTEJUIEKTYaJIbHbIC HABBIKU PELLICHUs POOJIEM U 3aJad, HaXOKIACHUs
YHUKaJIBHBIX OTBETOB K MPOOJIeMaM, OIIEHKH U BBIHECEHUSI KPUTUYECKHUX CY)KICHUIA;

— «He 3a4TeH0» — O0yJaIoLUIiCs HE MOXKET IT0Ka3aTh 3HAHUS HA YPOBHE BOCIPOU3BEACHUS U

00BSICHEHUS I/IH(l)OpMaHI/II/I, HC MOJXKCT IMOKAa3aTh MHTCIVICKTYAJIbHBIC HABBIKKW PCIICHUA ITPOCTHIX 3a1a4.

DK3aMeH 10 JaHHOW AMCUUILUIMHE TPOBOAUTCS B YCTHOM (hopMe 10 3K3aMEHAITMOHHBIM OUJIeTaMm,
KaKIbI U3 KOTOPBIX BKJIIIOYAET 2 TEOPETUYECKUX BOIIPOCA M OHO MIPAKTHUECKOE 3aaHUE.

IToxa3zatenn u KPUHTECPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLICHKY «OTJIHYHO» — 06yqa}01um71051 ACMOHCTPUPYCT BBICOKUI YPOBCHB CCI)OpMI/IpOBaHHOCTI/I
KOMHGTCHHHﬁ, BCCCTOPOHHEC, CUCTCMATHUYCCKOC U FJIY6OK06 3HAaHHUC yqe6H0ro Martcpuralia, CBO60,Z[HO
BBITTOJHACT NPAKTUYCCKUC 3a/IlaHNUA, CBO6OIIHO ONCpHUpPyECT 3HAHUAMU, YMCHUAMU, IPUMCHACT UX B
CUTyalusx IMOBBIIICHHOMN CIIOKHOCTH.

— Ha OLIEHKY «X0POII0» — 00y4JaroLuiics JeMOHCTPUPYET CPeIHUHN YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI: OCHOBHBIE 3HAHUS, YMEHHUSI OCBOEHBI, HO JIOMMYCKAlOTCA HE3HAYUTENIbHbIE OIINOKH,
HETOYHOCTH, 3aTPYAHECHHUS [IPU aHAJTUTHUECKUX OIEpalUsX, IEPEHOCE 3HAHUN U YMEHUI Ha HOBBIE,
HECTaH/IapTHbHIE CUTYallUH.

— Ha OLIEHKY «yA0BJETBOPHUTEIbHO» — 00yUaIOUIUIICs IEMOHCTPUPYET MOPOrOBbIN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIIMI: B X0/1€ KOHTPOJIbHBIX MEPOTIPUSATHI TOMYCKAIOTCS OMINOKH,
MIPOSIBIISIETCS OTCYTCTBUE OTJIENbHBIX 3HAHUM, YMEHU, HABBIKOB, 00Y4atOIUNCS UCTIBITHIBAET
3HAUUTENbHbIE 3aTPYAHEHUS [IPU ONIEPUPOBAHUU 3HAHUSAMU U YMEHUSMHU IIPU UX MEPEHOCE HA HOBbIE
CUTYallUN.

— Ha OLIEHKY «HeYy/I0BJIeTBOPUTEJIbHO» — 00yJaroIuiics AeMOHCTpUpYeT 3HaHus He Oosee 20%
TEOPETUYECKOr0 MaTepuraa, JOIMyCKaeT CylIeCTBEHHbIE OLINOKHU, HE MOKET M0Ka3aTh
MHTEJJIEKTyaJIbHbIE HABBIKM PELIEHUS IPOCTBIX 3a/a4.






