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PaGouas nporpamma cocrasiena Ha ochope @I'OC BO - GakamaBpHart 1o HarnpasieHuio
noarorosky 22.03.02 Merannyprus (npukas MunoGpraykn Pocenn ot 02.06.2020 r. Ne 702)
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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 kadeapsl JIUTEHHBIX IPOLECCOB U MaTEPHATIOBEACHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron




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
no npodmwio ««HDOopMaIMOHHBIE TEXHOJIOTUHM B COBPEMEHHBIX JHMTCHHBIX IMPOIECCaxy IS
IJIOZOTBOPHOM ITPO(heCCHOHANIBHOM eI TEILHOCTH.

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

JucuuiuinHa MarepuanoBeieHHe BXOTUT B 00s3aTeNbHYIO 4YacTh Y4eOHOTO IIIaHa
00pa3oBaTeNbHON IPOrPaMMBbI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

dusnyeckas XUMHs

BBenenue B HanpaBieHue

OO6m1ast ¥ HeOpraHMU4eCKask XUMHSI

dusuka

3nanus (YMEHHs, BIAJICHUS), TOJYyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

IlonroroBka k cade u cjada rocyapCTBEHHOT0 SK3aMEHa

Meroas! ccileI0BaHNs MaTEPUAIIOB U ITPOLIECCOB

VYuebHasg - HayyHO-HMcclenoBareibckas paboTa (MOydyeHHEe IEepBUYHBIX HABBIKOB
HAy4YHO-UCCIIEI0BATENIbCKON pabOThI)

[ToxroToBka K MpoIeaype 3aliThl U 3alI1Ta BHITYCKHOW KBaTH()PUKAIMOHHOW pabOTHI

IIpoekTHas neATEIBLHOCTD

OCHOBBI KOHCTPYUPOBAHUS JINTHIX JeTaJIeh

CtpykTypooOpa3oBaHHe B OTIIUBKAX

ITpon3BoiCTBEHHAS - TEXHOJIOTHYECKAs (TPOEKTHO-TEXHOJIOTMUYECKasl) MPaKTHUKA

[Ipown3BoicTBEHHAS-TIPEAUIIIOMHAS IPAKTHKA

CriennanbHble YyTyHbI

IIpon3BOACTBO OTIMBOK U3 CTAJIM U YyT'yHa

[Ipon3B0oICTBO OTIMBOK U3 LIBETHBIX CIIJIABOB

TexHoI0rHs I0BETUPHOTO JTUTHS

TexHoorNus IUTENHOr0 NPOU3BOJACTBA

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4YeHH s

B pesynbrate ocBoeHMsS AMCHUUIUIMHBI (MOAyJs) «MaTepuaioBeieHue» 00ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMU KOMIIETEHIIUSAMU:

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

OIIK-1 CrnocobeHn pemaTh 3afaydl NPOPEcCHOHATBHON JAEATENbHOCTH, MPUMEHSSI METOJIbI
MOJIEJMPOBAHUS, MATEMATHUECKOTO aHaJIN3a, €CTECTBEHHOHAYYHbIE U OOLIEMH)KEHEPHbIE 3HAHUS

OIIK-1.1 Hcnonp3yeT €CTECTBEHHOHAY4YHBbIE 3aKOHBI W IPUHLMUIIBI [IPU PELICHUH
MTPAKTHUYECKUX 337124

OIIK-1.2 Pemraer cranmapTHele nOpodeccCHOHATbHBIE 33aJaud C IPUMEHEHHEM
OOIEHH)KEHEPHBIX 3HAHUI

OIIK-1.3 [IpuMeHsieT MeTOABl MOJEIUPOBAHMS M MAaTE€MaTHYECKOrO aHaau3a I
PEILIECHMS 33144 TEOPETUYECKOT0 ¥ IIPUKIIAAHOIO XapaKTepa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIIIMHBI COCTABIISIET / 3a4E€THBIX €IWHUIl 252 akaja. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paborta — 145,9 akan. yacos:
— aynuropHas — 140 akaj. 9acos;
— BHeayiuTopHas — 5,9 akaJi. 4acos;

— caMocTosTeNnbHas padora — 88,4 aka. 4yacos;
— B (hopme mpakTHyecKoii moarotoBku — 0 akaj. yac;

— MOJrOTOBKA K hK3ameny — 17,7 akazn. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynuropHas ) =
o | xonrakTHas pabora E 3 Dopma TeKyLEero
=
N B aKaJl. yacax 2] Bu KOHTPOJISI
Pasnen/ Tema 3 (B axaz. vacax) S A . P Kon
S 3 © | camocTosTeNnBPHOM | ycIeBaeMOCTH U
JUCTTUTLTAHBI 5 [~ . | xomnerenun
3 o & padoThI MIPOMEKYTOUHOM
na6. |mpakr. | € &
Jlex. - [ TPAKT- 2 g aTTecTaLHu
3aH. 3aH. | QO &
1. Beenenue
1.1 Ponp wmarepuasa B
JKCIUTyaTaIiu U3JICITHIA. N
IIpopaboTka Texymuit
OcHOBHBIE TOHSTHUSA. TeopeTpI/IquI(oro KOHTngHL. OIlK-1.1,
Hctopus pa3BuTHS 2 p POIb: OIIK-1.2,
(JIEKILIMOHHOTO) VcTHbIH
MaTepUaIOBEICHUS Kak OIIK-1.3
MaTepHaa JKCHPECC-0TPOC
nayku. Knaccudukarus
MaTepHaJoB.
3 IIpopaboTka
1.2 Knaccudukarys JIEKIITMOHHOTO Texymmuit
MaTepHajoB. OcHOBHBIE Marepuaia; KOHTPOJIb:
CBOMCTBA MaTepHasoB. IIOATOTOBKA K amura OIIK-1.1,
CBsI3b MEXKAY CTPYKTYpPOH U 2 2 71a00PaTOPHBIM 71a00PaTOPHBIX OIIK-1.2,
CBOMCTBAaMH  MaTepHajOB. 3aHATHUSM; pabor. OIlK-1.3
Mertoast HCCIIEI0BAHUS MOJIrOTOBKA K KonTponbhas
CTPYKTYPBHI. KOHTPOJIBHOM pabora
pabote
Wroro no pazneny 4 2 2
2. ATOMHO-KPHCTAJUTHYECKOE
CTPOCHHE MaTEpHAIIOB
IIpopaboTka
2.1 Buael  KpHCTAJUIOB. JICKITHOHHOTO .
K ncmnnimecxasr[) eIIeTKa Mage uana; Texyumwii kontpoms | OIK-1.1,
HIO)J'II/IMO DU p : 2 2 noaroI;oBKa’K KonTpobHas OIIK-1.2,
P ’ N pabota OIIK-1.3
AHM30TpONHSIL. KOHTPOJIbHOM
3 pabore
IIpopaboTka
2.2 edexThI JIEKIIHOHHOTO N
K I/ICT&J‘IJ‘II/I‘IGCKOFOH b Ma];e uana; Texymuii kourpons - OIK-1.1,
P 2 2 P ’ KonTponbhas OIIK-1.2,
CTPOCHHUSI. MexaHu3Mbl MOATOTOBKA K
. pabota OIIK-1.3
muddy3nu KOHTPOJIBHON
pabote
Wroro no pazneny 4 4

3. Kpucrannmm3zanus paciuiaBos




IIpopaboTka

JIEKIIMOHHOTO .
3.1 TepmoauHamuyecKue MaTepuaa; Tekyluii KOHTPOJIb
CJIOBHS KPHUCTAJUIN3AIINU. ? KonTponbnas
Y P 1 MOATOTOBKA K P OIIK-1.1,
Mexanusm paboTa
N — 11a00paTOpHBIM ammra OIlK-1.2,
P ’ 3aHATHUAM; OIIK-1.3
IMapameTpbl 1ab0PaTOPHBIX
MOJITOTOBKA K
KpHUCTAITH3AIIHH. . pabor
KOHTPOJIBHOU
3 pabote
IIpopaboTka
3.2 CamonpousBoibHas | JIEKIINOHHOTO .
Tekyuuii KOHTPOJIb
HECaMOIIPOU3BOJIbHAS MaTepuara,
KonTponbnas
KpUCTAJUIM3aLHS. MOATOTOBKA K OIIK-1.1,
paboTa
MomudunupoBanue. n1ab0paTOpHBIM OIlK-1.2,
3amura
HennputHas 3aHATHIM; OIIK-1.3
1a00PaTOPHBIX
kpuctaunzanus. CTpoeHue MOJITOTOBKA K aGor
CIIUTKA KOHTPOJIbHOH p
pabote
Hroro no pazneny
4.  Jlepopmanuss U  HarpeB
Je(OPMUPOBAHHBIX MATCPHAJIOB
ITpopaboTka
4.1 VYupyras u JIEKIINOHHOTO .
pyr H Texkyumii KOHTPOJIb
riactTuyeckas nedopmanusi. MarepHaia;
KonTponpras
Mexanm3m  pedopmaruu. IMOJITOTOBKA K aGora OIIK-1.1,
N3menenune CTpyKTypbl u nabopaTopHBIM P OIlK-1.2,
N 3ammura
CBOWCTB 3aHATHAM; OIIK-1.3
71a00PaTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K AGoT
MeTasuia mpH aeGpOopMaIiim. KOHTPOJIBHOM p
3 pabote
ITpopabotka
JICKITMOHHOTO .
Tekyuuii KOHTPOIIb
4.2 V3meHeHME CTPYKTYPBI Marephana, KonTtponpHas
1/1. CBOWCTB TMpH PIZ:FY;)BC MOArOTOBKA Ik ap60Ta OIK-1.1,
fehopmu OBaHgOI‘O p n1abopaTopHBIM é)amma OIIK-1.2,
PMUP 3aHATHAM; OIIK-1.3
MeTaua. 71a00PaTOPHBIX
MOJTOTOBKA K
. pabor
KOHTPOJIBHOM
pabote
HWroro no pazaeny
5. MexaHu4ecKHe  CBOMCTBa
MaTepHaJIOB
IIpopaboTka
JIEKIIHOHHOTO .
1 Texyumii koutpons| OITK-1.1,
5.1 OcHOBHBIC TOHATHS H MaTepuana;
onpeIeecHUs MMOATOTOBKA K Konrpombnas OIIK-1.2,
P ' N pabota OIlIK-1.3
KOHTPOJIbHOM
pabore
IIpopaboTka
3 JICKITHOHHOTO .
Texymuuii KOHTPOIIb
MarepHaia;
5.2 Bumel, MeTOmbl H Samura
060pyI0BaHNE s [IOATOTOBKA K¢ 1a60pPaTOPHEIX OIK-1.1,
Y n1a00paTopHBIM OIlK-1.2,
UCTIBITAHUST MEXaHUYECKUX pabor
. 3aHATHUAM; OIIK-1.3
CBOMCTB. KonrponbHas
MOATOTOBKA K
N pabota
KOHTPOJIBHOM
pabote

Wroro no pazneny

6. @azoBble W CTPYKTYpHbIC
HpEeBpaLCHUS B
JIByXKOMITOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX




IIpopaboTka

JIEKIIHOHHOTO .
6.1 OcHOBHBIE MOHSITHUS Ma];e nana; Texyuwii kontpoms | OIK-1.1,
Téopym CIUIaBOB 2 2 nonroI;OBKa’K KonrponbHas OIK-1.2,
' . abora OIIK-1.3
KOHTPOJIBHOH P
pabote
ITpopaboTka
3 JIEKIIHOHHOTO
Ma];e e Texymuii KOHTPOJIb
6.2 [lmarpaMMbl JIBOITHBIX HoaroI;OBKa’K KonrtponbHas OIK-1.1
CHCTEM. dopmupoBanue abora s
CTDVKTVDbL p I:aoﬁme 2 4 2 11ab0paTOpHBIM Br’)a e OIlK-1.2,
cmpgioip ! SQHATHAM, 1160 I;To HBIX OIIK-1.3
’ MOJITOTOBKA K pa60$
KOHTPOJIBHOH p
pabote
Hrtoro no pazgeny 4 4 4
7. XKene3zoyriepoaucThie CIUIaBbI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTrHka ! Texymuit koutpons| OIIK-1.1,
JuarpamMmmbl ¢dazoBoro 2 2 Marepuana, KonTponbHas OIIK-1.2
MOATOTOBKA K )
COCTOSIHUS JKEJIE30-YTIIepPOI KOHTPOHHOM pabota OIlK-1.3
pabore
IIpopaboTka
3 JIEKIITMOHHOTO
Maﬁe ata: Texymuii KOHTPOIH
7.2 dopmupoBaHue P ’ Konrponbnas
CTPYKTYPBI craneit u TIOATOTOBKA K pabota OIIK-1.1,
YYI'YHOB B PaBHOBECHOM 4 12 2 1abopaTopHsiM 3amura OIK-1.2,
C(}),C¥05IHI/II/I P SaHATHAM, 11360 I':To HBIX OIK-1.3
’ MIOATOTOBKA K pa6o$
KOHTPOJIbHOM p
pabote
Wroro no pazneny 6 12 4
8. Knaccudukauus, MapkupoBka
u NIpUMEHEHHUE
JKEJIC30YTIIEPOMCTHIX CIIJIABOB
ITpopabotka
JIEKIUOHHOTO .
8.1 CBs13b MEXIY ! . Texymuit KOHTPOJIb
CTPYKTYpOl U cBoiicTBamMu Marepaia, KonTponsnas
cepZIX , oB MOATOTOBKA K aGoTa OIIK-1.1,
KJfaccu puats YEYHOB. 2 2 2 J1a00paTOPHBIM ?I:a ura OIIK-1.2,
T, 3aHATHUSM; . OIIK-1.3
MapKHpOBKa W NMPHUMEHEHHE HOArOTOBKA K 71ab0PaTOPHBIX
CEepBIX YyT'yHOB. KOHTPOHHOI pabor
3 pabote
ITpopaboTka
JIEKIIUOHHOTO .
! Tekymmii KOHTPOITH
8.2 BnmsHme yriepoia u MaTepuana,
o . KonrponbHas
mpuMeceid Ha  CBOMCTBa MOATOTOBKA K aGora OIIK-1.1,
craneii.  Knaccudukarms, 2 6 2,1 | nabopaTOpHBIM ?E)a e OIIK-1.2,
MapKHUpOBKa U NPUMEHEHHE 3aHATUAM; - OIIK-1.3
N 11a00paTOPHBIX
VIJIEPOIUCTHIX CTaNEH. MOATOTOBKA K aGor
KOHTPOJIbHOM p
pabore
Uroro no pazneny 4 8 4,1
Hroro 3a cemectp 36 36 34,1 3a4ET
9. dopmupoBanue

HEPABHOBECHBIX CTPYKTYP




IIpopaboTka

JICKIIUOHHOTO .
. Tekyluii KOHTPOJIb
Marepuana;
KonTponbnas
9.1 da3oBble IpeBpalCHHS [OATOTOBKA K paboTa OIK-1.1,
B.CTaJ'II/IH L HArDERE 4 4 8 1ab0PaTOPHBIM Sammura OIIK-1.2,
P peBe. 3aHSATHAM; LLI OIIK-1.3
J1a00PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIBHON
pabote
IIpopaboTka
JICKIIUOHHOTO .
. Tekyuuii KOHTPOJIb
Marepuana;
KonTponbnas
9.2 da3oBble IpeBpalCHHS [OATOTOBKA K paboTa OIK-1.1,
B.CTaJ'II/IH O LCHHH 4 4 8 1a00PaTOPHBIM Sammura OIIK-1.2,
P A ’ 3aHATHUAM; - OIIK-1.3
1a00PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIBHON
pabote
HWroro no pazneny 8 8 16
10. OCHOBBI TEPMHUUECKOI
00paboTKu
IIpopaboTka
10.1 TlonsTus 0 JIEKIIMOHHOTO .
TEPMUYECKOH  00paboTKe MaTepuara, Tewyuuwii kontpons - OMK-1.1,
Knaccugpukanus BU 013; 2 ! 110 I‘OTOBKa,K Komtpossnas OIIK-1.2,
" a n . pabora OIlK-1.3
TepMHUYECKON 00pabOTKH. KOHTPOJILHON
pabote
IIpopaboTka
JIEKIIMOHHOTO .
. TekyIuii KOHTPOJIb
Marepuana;
KonTponpaas
10.2 Knaccudukanus, mens TOAroToBka K abota OIK-1.1,
I/Il'[ NMEHEHHUE O’DKI/II‘E;. ! 2 4 ! HaGopaTopHLIM é)a nTa OIK-1.2,
P ) 3aHITHSM; - OIIK-1.3
71a00PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIbHOM
pabote
IIpopaboTka
JIEKIITMOHHOTO .
. Texkyuuii KOHTPOIIb
Marepuana;
KonTponpnas
10.3 3akanka cranu. Bupmsl MOAroTOBKa K pabota OIK-1.1,
3a1;am<1/1 ' 3 6 8 1ab0paTOPHBIM Sammra OIIK-1.2,
) 3aHITHSM; - OIIK-1.3
71a00PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJIbHOM
pabote
IIpopaboTka
JIEKIITMOHHOTO .
10.4 TlpeBpamieHus npu Maﬁe aa: Texymuit KOHTPOJIb
HarpeBe 3aKaJieHHOH cTaiu. P ’ KonTponbHas
Ormvex P MOATOTOBKA K pabota OIIK-1.1,
Knazcn (ukars oIlb H 3 4 4 na0opaTopHBIM Samura OIIK-1.2,
THA, - I 3aHATHIM; » OIIK-1.3
pUMEHEHNe BUJIOB 71a00paTOPHBIX
MOATOTOBKA K
OTITyCKa. . pabot
KOHTPOJIbHOM
pabore
Wroro no pazaeny 10 14 26
11. Knaccudukanms,
MapKHpOBKa, CBOICTBa u
pUMEHEHHE JIETHPOBAHHBIX

cranei




IIpopaboTka

JIEKIHOHHOI'O .
. Tekyluii KOHTPOJIb
MaTepuara,
KonTponbnas
111 KoncTpykimonHnsie [OATOTOBKA K paboTa OIK-1.1,
CTa..JII/I 3 4 2 11a00paTOpHBIM Sammura OIIK-1.2,
) 3aHATHIM; n OIIK-1.3
J1a00PaTOPHBIX
MMOJTOTOBKA K
. pabor
KOHTPOJIBHON
pabote
IIpopaboTka
JIEKIIHOHHOI'O .
. Tekyuuii KOHTPOJIb
MaTepuara,
11.2  WHCTpyMEeHTaNbHBIC KonrponbHas
craym. CTaad W CIUIaBBI C TOATOTOBKA K pabora OIIK-1.1,
0C06LiMI/I (u3MUeCKUMH | 4 4 2,3 n1aGopaTopHLIM 3amura OIIK-1.2,
N 3aHATHIM; n OIIK-1.3
XUMHYECKHMH CBOMCTBAMH. 1ab0PaTOPHBIX
MMOJTOTOBKA K
. pabor
KOHTPOJIBHON
pabote
HWroro no pazneny 7 8 4.3
12. MapkupoBka, CBOIicTBa H
MPUMEHEHHE CIUIABOB I[BETHBIX
METAaJJIOB
ITpopaboTka
nekiuonnoro | Tekymmii KOHTPOJIb
Maie naja; yuéa HuTa b OIK-1.1,
12.1 Mensble CrIaBbl. 2 2 2 P ’ it OIIK-1.2,
MTOJTOTOBKA K 11ab0paTOPHBIX
OIIK-1.3
n1a0opaTopHBIM pabor
3aHATHAM
ITpopaboTka
12.2 AmoMuHHH H €10 H;I:;ZO::;;O TeKyuéI:lH I;ICT):TPOHL OIIK-1.1,
ciuiaBel. CroiaBel  THUTaHA. 3 2 2 o FOIT)OBKa’K 1360 I;TO HBIX OIIK-1.2,
IIpouue cnnassbl. A paTop OIIK-1.3
nabopaTopHBIM pabor
3aHATHAM
Wroro no pazneny 5 4 4
13. Hemerammmueckne
MaTepHabl
ITpopaboTka
13.1 OcHOBHEIE BUIBI JIEKIITUOHHOTO Texymuii KOHTPOIH OIK-1.1
K ; o
HEMETAIIJIMYECKUX § 4 4 Marepuaia; 3amUTa OIK-1.2,
MaTepuaioB. X cBoWCTBa U MMOJITOTOBKA K 1a00paTOPHBIX OTIK-1.3
MPUMEHEHHE. nabopaTopHBIM pabor '
3aHATHAM
Wroro no pazneny 4 4
14. Dx3ameH
IIpopaboTka
JIEKITMOHHOTO
arepuasa. .
MI/IsT P :Hne [IpomexyTouHsbIii OIIK-1.1,
14.1 Dx3ameH. onon}i]:Teanoro KOHTPOJIb OIIK-1.2,
A (Ox3amen) OIIK-1.3
MaTepuara.
TToaroroBka k
9K3aMEHY
Wroro no pazaeny
Hroro 3a cemectp 34 34 54,3 SK3aMeH
Uroro no pucnuminuze 70 70 88,4 3a4eT, IK3aMEH




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  HM3J0XKEHHWE COACP)KAaHUS  CONPOBOXKAACTCS  IMPE3CHTAled ¢
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 OuneHovHnblie 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. MarepuanoBenenue : ydeOHoe mocobme s By3oB / JI.B. Tapacenko,
C.A.IlaxomoBa, M.B. YHuukoBa, C.A. I'epacumoB ; noxa pex. JI.B. Tapacenko.— Mocksa :
NH®PA-M, 2022. — 475 c. — (Bpiciuee o6Opa3oBanue: bakamaspuar). - ISBN
978-5-16-004868-0. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1943586 (mara oOpamenus: 10.01.2024). — Pexum

JIOCTYTIA: 110 MOATMCKE.

2. MarepuanoBenenue : yaeonoe nocooue / C. B. [laBbiios, [I. A. bonasipes, JI. U.
[ToroBa, M. H. TropekoB. - Mocksa ; Bosoraa : Madpa-Umxkenepus, 2020. - 424 ¢. : wi., Tadm. -
ISBN 978-5-9729-0417-4. - Tekcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1167746 (marta obOpamenus: 10.01.2024). — Pexum
JOCTVIIA: IO IOITUCKE.



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

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Komnmea, H. B. Atimac MukpocTtpykTyp : 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). - 3arn. ¢ turyn. skpana. - URL
https://host.megaprolib.net/MP0109/Download/MObject/2477 (nata oopamenus 10.01.2024).

2. JlaBbimoBa, M. C. Marepuanosenenue . yueonoe mocobue / N.C. JlaBsigoBa, E.JI.
Makcuna. — 2-¢ m3g. — Mocksa | PUOP : MH®PA-M, 2020. — 228 c. — (Bsicmee
obpaszoBanue: bakamaBpmar). - ISBN 978-5-369-01222-2. - Tekct : amektponHnbiii. - URL:
https://znanium.com/catalog/product/1062389 (mara oOpamenus: 10.01.2024). — Pexum
JOCTyTA: MO MOJIITUCKE.

3. ®erucos, I'. I1. MarepuanoBeaeHne U TEXHOJIOTHs MaTtepuanoB: Y4yeOuuk / detrcos
I'.IL., Tapudymmua @.A. - Mocksa : HUL] MHOPA-M, 2019. - 397 c.: - (Breicmiee obpazoBanue:
bakamaBpuar). - ISBN 978-5-16-006899-2. - Tekcr : omekrponnbii. - URL:
https://znanium.com/catalog/product/1014068 (mxata oopamenwus: 10.01.2024)

B) MeToaunyeckue ykasaHus:

1. Ememtomun A.H., Konuesa H.B., [lerpouenko E.B. U3y4yenne npuHuumnoB paboTsl U
YCTPOMCTBA METAJUIOTPAPUUECKOr0 MHUKPOCKOMa. MeTonuveckue yKa3aHus K J1abopaTopHOU
pabote. — Maruutoropck: I'OY BIIO «MI'TVY», 2009. -9 c.

2. Kormmmera H.B., Uykun B.B., E¢umosa 10.10. N3yueHne MakpOCTPYKTyphI JIUTOTO
MeTajula U IEHAPUTHOHN KpUCTamu3anuu. Meroudeckue yka3zaHus K J1abopaTopHoi paboTte. —
Marnutoropck: M3a-so MarauTtoropek. roc. Texs. ya-ta um. I'.J1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememomun A.H., Ilerpouenxko E.B., Edumora [0.10.
Kenezoyrneponucteie cruiaBel. MeToaudeckne yKa3aHUsi K JIaDOpaTOpHbIM padoTram. —
Marnurtoropck: 'OY BITIO «MI'TVY», 2010. —42 c.

4. Ememomun A.H., Konmuesa H.B., Ilerpouenko E.B., Kopuunos B.JI. MakpoctpykTypa
CTali W METOJbl €€ OLEHKH. MeToauyeckue yKa3zaHus K JiabopaTopHoi paboTe. —
MarnuToropck: 3n-so Marautoropcek. roc. Texs. ya-ta um. I.1. Hocosa, 2014. — 17 c.

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

6. Ememrorma A H., Tlerpouenko E.B, CerukoB A.B. VcciienoBanve BIHSHHAS XOJIOTHON
IUTACTHYECKONW JedopMalud M TOCIEIYIOLIEro HarpeBa Ha MHKPOCTPYKTYPY M TBEpJOCTh
HU3KOYIJIEPOAUCTOM  cTamu. MeTroauueckue yka3zaHus K JiaboparopHoit  pabore. —
Marnutoropck: U31-Bo Marautoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. — 8 c.

7. MomnoukoBa O.C., Hedenper C.II., [lumakuna M.B. IlocTtpoenue amarpaMmbl
COCTOSIHUSI CHCTeMbl cruiaBoB Pb — Sh. Metomuueckue ykazaHus Kk j1abopaTopHOil padorte.
Marnutoropck: 3n-so Maruutoropcek. roc. Texs. ya-ta um. I.1. Hocosa, 2015. — 8c.

8. Kommesa H.B., Uykun B.B., E¢umona 10.1O. U3yuenne MUKpOCTPYKTYpBI CTalIH U
YyryHa B HEPaBHOBECHOM COCTOSIHMM. MeToauuyeckue yKka3aHusl K j1abopaTopHOW padote. —
Marnutoropck: MI'TY, 2009. — 15 c.

9. Ememommma A.H., Ilerpodyenko E.B., Hedenper C.I1. M3ydueHne MHKpOCTPYKTYPHI
[IBETHBIX CIUIABOB. MeTOMYECKHE YKa3aHUs K JlabopaTopHoi pabote. — Marautoropck: M3n-Bo
MaruuToropck. roc. Texs. yu-ta um. I'.I1. Hocosa, 2013. — 13 c.

10. TIlerpouenko E.B., Hedemper C.I1., MomnoukoBa O.C., Ememrommu A.H.
MuKpoCTpyKTypa HOPOIIKOBBIX U KOMIO3UIIMOHHBIX MaTepUaIoB. — MeToauueckue yKa3aHus K
nabopaTopHoii pabore. Marautoropck: MI'TY, 2010. -9 c.

11. TIlerpouenko E.B., IHunakuna M.B. Bnwusnue temnepaTypbl HarpeBa u
MoCHeAYIOLEH NepeKpUCTaNIN3allii Ha pa3Mep 3epHa ayCTeHUTa. — MeToAnuecKrue yKa3aHus K
nabopaTopHoii pabore. Marautoropck: MI'TY, 2003. —12 c.

12. Ilerpouenko E.B., Hedpenpen C.I1., Monoukosa O.C. CTpykTypa ¥ CBOMCTBa


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

YIJIEPOJMCTOM CTaM MOCIIe OT)KUTA U HOpMaIu3aluuu. MeToquueckue yka3zaHus K 1a00paTopHOi
pabote. — Marautoropck: MI'TVY, 2010. —12 c.
13. Ilerpouenko E.B., MomnoukoBa O.C., Hedenver C.II., 3akanka yriepoaucTtoi u
JIETUPOBAHHOM cTanu. Meroauyeckue ykazaHUs K jabopaTopHoil pabore. — MarHuTOropck:
MI'TYVY, 2013.-9c.
14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriepoaucTol W JISTHPOBAaHHOMW CTasIH.
Metoaunueckue yka3anus K 1abopaTopHoii paborte. — Marautoropck: MI'TY, 2013. -9 c.

15. MarepuanoBenenue. Yacte 1 [Dnexrponnsiii pecype| nmpaktukym/ H.B. Kommesa,
10.10. Epumona, H.H. Mnbuna. Marauroropckuii roc. texundeckuii yH-T uMm. 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.

nosib3oBareseil. (nara oopamenusnl10.01.2024).
16. Marepuanosenenue. Yactp 2 [DnekTpoHHbI pecype| npaktukym/ H.B. Komresa,
10.10. Edpumona, H.H. Unsuna, A.M. [lecun ; MarHUTOrOpCKHii roc. TEXHUYECKU yH-T uM. [".1.
Hocoga. - Maraurtoropck : MI'TY um. .M. Hocosa, 2021. - 1 CD-ROM. - 3ari. ¢ TuTYyI. SKpana.
URL: https://host.megaprolib.net/MP0109/Download/MObject/3117. (mara oOpaiueHus
10.01.2024). - MakpooOBbeKT. - TeKCT : 3JCKTPOHHBIH.

r) [Iporpammuoe obecneuenue u UaTepuer-pecypcebi:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne norosopa Cpok neiicTBHS TULEH3UH
MS Office 2007 I\ 135 61 17.09.2007 Gecepoumo
Professional
7Zip CBOOOJTHO 0ecCpOovHO
ONEeKTPOHHBIE
miakatel mo kypey  |K-227-12 or 11.09.2012 6eccpovHO
"MarepuanoneeHue"

FAR Manager cBOOOIHO 06eccpoyHO
ONEKTPOHHBIE

TUTIAKaThI TI0

JCHHTLTIHC K-278-11 ot 15.07.2011 6eccpoUHo
"TexHomorus

KOHCTPYKIIMOHHBIX

MaTepuanoB"

Bpaysep Yandex CcBOOOIHO 0eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

Ccpuika

DnekTpoHHbIe pecypcbl Ooubmuorekn MI'TY wum.
I'.1. HocoBa

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

denepanbHOE  rOCYAApCTBEHHOE  OIOMXKETHOE
yUpExKICHUE «DenepanbHbINA WHCTUTYT
IPOMBIIIJICHHON COOCTBEHHOCTU

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

[TouckoBas cucrema Axanemusi Google (Google
Scholar)

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



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/

HanuonaneHas uH(OpMalMOHHO-aHAIUTHYECKAs
cuctreMa — Pocculickuii HMHIEKC HAy4HOIO
nutuposanus (PMHII)

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

DnexkrpoHHas 60a3za mepuoanueckux u3ganuii East{https://dlib.eastview.com/
View Information Services, OO0 «MIBUC»

9 MaTtepHaJbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOLYJIs1)

MaTepHaano-TeXHqucxoe obecrieucHUe JUCHHUIIIMHBI BKIIFOYACT:


https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

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

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

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. YyeOHble ayaUTOpUM JUIS NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHBI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopust MpoOOIOATOTOBKIY:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000pyI0BaHNEM JISl 3aITPECCOBKU 00PA3IIOB;

- 000pyIOBaHUEM JIJIs TPABJICHUS NUTH(OB;

- CIICIMATM3UPOBAHHON MEOEIbIO.

«JlabopaTopus ONTHYECKON MUKPOCKOITUI:

- onrtudyeckumu Mukpockonamu MICRAY "CMI-400", METAM 32M, MIM-6,
MUM-T7,;

- KOMITBIOTEPHBIMHU CHCTEMaM# 00paboTKu u300pakeHuii Ha 6ase T10 «Thixomet PRO»
1 «SIAMS-600x;

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

- KOJUIEKIEH MaKponuingoB ¢ 1eeKTaMi MaKpOCTPYKTYPHI CTaJICH;

- anp0OMaMU MHKpPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaled, YYT'yHOB,
I[BETHBIX METAJUIOB U CIIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpAOMEpaMHU JJsl WCHBITAHUS TBEPAOCTH MO Merony PokBema u mo Mmeromy
bpunenns;

- yHuBepcanbHbIMU TBepaomepamu M4C075G3 EmcoTest, METOJIAD 701,

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

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON MBYXKOMOHHON MamuHoi AG 1C-50 KN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHHBIM HHCTPYMEHTOM;

- CIIeLMAIN3UPOBAHHON MEOETIBIO.

«JlaGoparopusi CKaHUPYIOIIEH AIEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYIOmuM Mukpockornom JEOL JSM —6490LV;

- cucteMoil MUKpoaHanu3a ¢ nporpamMmHbiM obectieuerneM INCA Energy 450 x-MAX
50;

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

- CHIeMaIM3UPOBAaHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOM 00PaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TTEYaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHs Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYJIBTAIMNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMIIbIOTepHOI TexHukoi ¢ maketom MS Office, ¢ moakmouennem k cetu «HTEpHET»
U C TOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,



- CHICIMATU3UPOBAHHON MEOEIBIO.

4. [TomenieHue 1151 CAMOCTOSITENHHOM PabOThI OCHAIIICHO:

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

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

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

- CHIeIMAIM3UPOBAHHON MEOEIIbIO: CTeIUTaKaMHU JJIsl XpaHeHUs y4eOHOTro 000pyJ0BaHMUS;

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



[Tpunoxenue 1

6 YueOHO-MeTOqHYEeCKOE 0O0ecTIeYeHHe CAMOCTOATEIBbHOM padoThl 00y4YarommXxcst

[To mucuumnze «MaTtepuanoBeIeHHEY MPETYCMOTPEHA AYAUTOPHASA U BHEAYAUTOPHAS
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCs.

6.1 AynuTopHasi caMoCTOSITeIbHAasi PadoTa CTY/ICHTOB MPE/IIONIAraeT BBINOITHCHUE
KOHTPOJIbHBIX PadoT.

Hepeqeﬂb BOIIPOCOB AJd MOATOTOBKH K KOHTPOJBHBIM ayJAUTOPHBLIM paﬁoTaM mo
TeMaM JUCHUIIJINHBI

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

Yro usyuyaer MarepualoBercHue?
[TpuBenuTe npUMepsl BIUSHUS CTPYKTYPhl HA CBOMCTBA MaTepuaia.
HazoBute BuabI CBOWCTB MaTEpUAIOB.
Kakue cBolicTBa Ha3bBaroT pusnueckumu? [IpuBeaure mpuMepsl CBOMCTB.

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

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

7. Kaxkwue cBoiicTBa Ha3bIBalOT TexHOJOrnueckumu? Ilepeuncianre n3BeCTHbIE BaM.

8. Uro xapakTepu3yloT JIMTeiHbIe cBoiicTBa? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapakTepU3yIOT MOHATHUS: 00pabaThIBAEMOCTh JaBICHUEM,
00pabaThIBAEMOCTh pe3aHUEM, CBAPUBAEMOCTH?

10. HazoBuTe OCHOBHBIE IPYIIIBI MATEPHUAJIOB U IalTEe UM KPATKYIO XapaKTePUCTUKY

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

12. Kaxue MeTasuibl Ha3bIBAIOT YEPHBIE METAJIIbI?

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

14. B yem nmpeumyIiecTBa Y€pPHbIX METAIIIOB?

15. KaxoBbI TOCTOMHCTBA LIBETHBIX METAJIJIOB?

16. KakoBbI IOCTOMHCTBA HEMETAJUTMYECKUX MaTepruayioB? I 1e uX MPUMEHSIOT?

17. Kaxue maTepuaisl Ha3bIBaoT rutacTMaccamu? Kak oHu nonpasaensrores’?

18. Yto Takoe KOMIO3UTHEIC MaTepralbl? KakoBbI X MpenMyIiecTBa?

19. JIns gero HeoOXOIUMO HCCIIEIOBATh CTPYKTYPY MaTepHAIOB?

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

21. Yo Ha3BIBAIOT TOHKOW CTPYKTYpoii? Kak oHa nzydaercs?

22. Yo Ha3bIBaIOT MUKPOCTpYKTypoii? Kak oHa uzyuaercs? JlaiiTe XapakTepUCTHKY
MUKPOCKOIIUYECKOMY METOY UCCIIEIOBAaHUS METAJLIOB.

23. UYro Ha3bIBalOT MakpocTpykTypoil? Kak oHa u3yuaerca? OxapakTepu3ynTe
MaKpOCKOIUYECKHE METO bl aHAJIN3a METAJIJIOB.

24. ]laifTe XapakTepUCTUKY 3JEKTPOHHO-MUKPOCKOITMUECKUM METOIaM UCCIIEJOBAHUS
METAaJIJIOB.

25. Jlaifte XapakTepUCTUKY TU(PPAKIIMOHHBIM METOJaM HUCCIIE0BAaHUS METAIIJIOB.

AP

Tema 2. ATOMHO-KPHCTAJUINYECKOE CTPOCHHE META/VIOB



YeM oTIMYAIOTCA KPUCTALNTUYECKUE Teda OT aMOP(HBIX Te?
Kakue maTepuanbl Ha3bIBalOT KPUCTATIINYECKUMU?
Kakue marepuassl Ha3pIBalOT aMOpHHBIMU?
YeM 00bsCHSACTCS 3aKOHOMEPHOE YIOPSII0UEHHOE PACIIOI0kKEHNE aTOMOB B
KpUCTAJJIMYECKON pereTke?
5. Kakwue TUIBI CBSI3U CYIIECTBYIOT?
6. Ha3oBuTe OCHOBHBIEC CBOWCTBA METAIIOB. YeM 0OBACHSIOTCS 0COObIE CBOICTBA
MeTaioB?
7. Yo Ha3bIBAIOT KPUCTAIIINYECKON PEIIETKOM?
8. Uro Ha3BIBAIOT JAJIbHUM MOPSJIKOM B MaTepuae?
9. Yro Takoe 3neMeHTapHas siueiika? Kakumu nmapamerpamu OHa ONHCHIBACTCS?
10. Kaxue Tunbl KpUCTAIIMUECKUX PELIETOK BaM U3BeCTHBI? OXapakTepu3ynre ux.
11. Yro Ha3bIBaIOT KOOPAMHALIMOHHBIM YHCIOM?
12. Tlouemy KpHCTaNINYECKUE PEIIETKA METAINIOB HAa3bIBAIOT IIJIOTHOYNIAKOBAaHHBIMU?
13. B 4em cymHoCTh nmosmmopdusma? Uto Takoe moauMophHOE MpeBpanicHue?
14. Yro takoe anuzorponus? KakoBa npuunHa aHU30TPOIUH?
15. ITouemy MOHOKpUCTAILIBI SBJISAIOTCA AHU30TPOIHBIMU MaTepuanaMmu?
16. ITouemy noJaMKpHUCTAIIIMUECKHE MaTepUAIIbl SIBIISIOTCS KBA3UM30TPOITHBIMU?
17. Tlouemy amopdHBIe TeNa ABISIOTCSI UCTHUHHO U30TPOITHBIME?
18. UYro Ha3bIBalOT JedeKTaMU KPUCTANINYECKOTO CTPOSHU?
19. Kak xmaccupuuupyoT HECOBEpPIICHCTBA KPUCTAIUTMYECKOTO CTPOCHUS?
20. OxapakrepusyiiTe ToueuHble 1e()EeKThl KPUCTAITUINYECKOTO CTPOCHMSL.
21. Kaxyro poib UTPalOT TOUYCYHBIE JEPEKThl B KPUCTAUTMYECKIX MaTepraax?
22. Kakue HeCOBEpILIEHCTBA KPUCTAIUINYECKOIO CTPOSHUS Ha3bIBAIOT IMHEHHBIMU U
noyemy? Kakue ObIBatOT Auciokanum?
23. KakoBa poJib 1uciaokaiuii B Kpucrajiax?
24. Yro Ha3BIBAIOT IPAHUIIAMH 3E€PCH, TPAaHUIIAMU CyO3epeH?
25. Kakyro posib UrparoT IpaHuUlibl 3€peH B KpHcTaniax”?

NS

Tema 3. Kpucranausanus pacnjiaBpoB

1.  OObsAcHUTE NPUHLUUIHAIBHOE OTIMYUE KPUBBIX OXJAXKIACHUS NpPU 3aTBEpIACBaHUU
KPUCTAJIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

2.  Kaxos ¢usnyeckuii cmbicn Temneparypsl To?

3. Tlouemy miist Havaa KPUCTAILTH3AIMHA HEOOXOIUMO MEPEOXITAKICHUE KUIKOTO
MeTaJljla HUKe TeMIlepaTypbl paBHOBECHS?

4. Kakoil mpomecc Ha3bIBalOT MHepeoxjaxaeHueM? UYTo Ha3bIBalOT  CTENEHbIO
nepeoxJiaxaeHus?

5. KaxoB MexaHu3M KpHcTaIM3aUn?

6. Kak mpoucxoaut poct KpucTamioB?

7. UYewm 3aBepiraercs Npolecc KpucTaiu3anun?

8. Kak Bamser CKOpOCTh OXJXICHHS TPH KPUCTALUIM3AIMM HA  CTEICHb
NEPEOoXJIaXKAECHNA?

9. Kakumm daxTopaMu ompenensieTcsi BO3MOXKHAsI CTETIEHb MEPEeOXITaXICHUS KHUIKOTO
MeTalljla HUKEe TEMIIEpaTypbl KpUCTAIIIIU3aLun?

10. Kak MOXHO TIOJTyYUTh aMOP(PHBIA METaIII?

11. Yrto MOKET MOCIY>KUTh 3apOJIbILIEM IPU HECAMOIIPOU3BOIBHON KPUCTAIUIU3ALIAN?

12. Tlouemy npu OYeHb MAJIOI M OYEHB OOJIBIIION CTETICHU TIEPEOXIIAKICHHS
KpUCTAJIIIN3aLUs TIOJaBISAETCS?

13. UYro Ha3pIBaIOT o0JacTIMH OrKHETO Topsiaka? Kakyro poib OHU UTParoT Mpu
KpUCTAJIN3ALUH?

14. Kaxk nmporcxoauT roMoreHHoe 3apokieHne? UTo MOXKeT CITy>KUTh 3apPOJIbIIIEM MPU
CaMOIIPOU3BOJIBHOM KpHUCTaIIn3alnn?



15. Kakoii 3apopsIll Ha3bIBAOT KpUTH4YeCcKUM? Kak MEHSETCs €ero pa3Mep ¢ yBEIHMUEHUEM
CTETICHU NEePEOXJIAKICHUS?

16. HaszoBuTte napameTpsl KpUCTAILTU3ALUU.

17. Kak BiuseT CTENeHb NEPEOXJIAXIECHUS Ha 4YHCIO IIEHTPOB KPUCTAIUIM3ALUU U
JUHEHHYIO CKOPOCTh POCTa 3apO/IbIIIEH.

18. Yem xapakrepusyercs rereporeHnoe 3apoxjaenue? [louemy oHO SHEpreTHYECKH
0oJiee BHITOJHO, YeM TOMOT€HHOE?

19. Kaky1o poJib UTParOT MPUMECH NMPH KPUCTAIUIU3ALUHU?

20. Yro Ha3bIBalOT MOAUDUIIMPOBAHUEM IIPH KPUCTALTU3ALNN?

21. Kaxkue Mepbl MOXKHO MPEUIOKUTH Ui TOTO, YTOOBI 00€CIEUNTh MOTYyYCHUE MEIKOTO
3epHa MpHU KpUCTAJUIU3auu?

22. Kakoli KpucTa/l1 Ha3bIBAKOT JeHAPUTHBIM? [lodyeMy mpu 3aTBepIeBaHNN METalIa
KPUCTAJLJIBI PACTyT B BUJIE€ ACHIPUTOB?

23. Kakwue KpucTauTH4ecKue 30HbI MOTYT (JOPMUPOBATHCS B CIIUTKE?

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

25. Yto Ha3BIBAIOT CTOJOYATHIMHA KPUCTAIIAMU?

26. 3auem MpPOBOJAT OMEPAIUIO MOJICTYKUBAHUS IIPU MOJIYYEHUU OTIUBOK?

27. Tlouemy matepuai GOpMBI (M3TI0KHUIIBI) BIHMSIET HA BETMYNHY 3€pHA
3aKpUCTATM30BABIIETOCs MeTasuia?

28. Uro Ha3pIBaOT ycankoi? UTo Ha3bIBAIOT yCcaI0uHOM pakoBuHOM? [louemy oHa
obpa3yercsa?

Tema 4. [lepopmanusi u HarpeB 1e(poOpMUPOBAHHBIX MAaTEPUAJIOB

1. B d4em paznuume Mexay ynpyroi u ractuueckoi aedopmarueit?

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

3. KaxoB mMexanu3Mm mractudeckoit nedopmaryn’?

4. B uem pazinuuue MeX]y CKOJIbXEHHEM U IBOMHUKOBAaHMEM IPU TUIACTHYECKON
nedopmaruu?

5. KaxoBa nmpuunHa MeXaHMYECKOro Hakjena?

6 Kak nmioTHOCTh nucioKanuii BIUsSeT Ha IPOYHOCTHBIE CBOICTBA?

7. Kax MeHs10TCS CBOMCTBA MeTajlIa IPU XOJIOAHOM I1acTHUecKoi negopmanuu?

8.  Kak m3meHsieTcs cTpoeHre MeTajuia MpH IIaCTHYecKoi aedopmarmm?

9.  UYro Takoe TekcTypa nehopmanun’?

10. Yro Ha3bIBalOT BO3BPATOM IIPH HArpeBe X0JI0JHOAEe()OpPMUPOBAHHOTO MeTaa?

11. Yro Ha3bpIBAIOT NOJUTOHU3ALUEHN IPU HArPEBE X0JI0HO1e(HOPMHUPOBAHHOTO MeTaJLIa?

12. Yro Takoe 3apOoJbIIIN PEKPUCTAIUIU3ALIAN?

13. UYro Takoe TeMiiepaTypa peKpUCTAIIH3AIUHN?

14. Kakue u3MeHeHus: CTPYKTYpBbl, HA0II0JaeMOM B ONTUYECKHI MUKPOCKOII, IIPOUCXOSAT
IIpU EPBUYHOMN pEKPUCTAIIIN3ALUU?

15. KakoBa TeMmeparypa peKpUCTALIM3aUN YUCTHIX METAIUIOB?

16. B 4em pa3HHIIa MEXIY IEPBUYHON U BTOPHYHON PEKPUCTATITU3AITH?

17. B 4em ornnuue cobuparenbHO U BTOPUUHONW PEKPUCTAIUIN3ALUU?

18. Kak MeHs0TCS CBOMCTBA XOJIOAHOACPOPMUPOBAHHOTO METAJIA TIPH
peKpHUCTaUIN3aLN?

19. KakoBa poiib peKpUCTAIUTH3AIMOHHOTO OTXKHTa?

20. B yem paznuunie MeXy XOJOJHON U TOpsUei MIacTU4ecKoi neopmanusamu?

Tema 5. MexannuecKue cCBOcTBa
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Uro Ha3pBalOT NpoYHOCTHIO? Kak ompenenstoTcss MpOYHOCTHBIE XapaKTEPUCTUKU
Marepuaia’?
JlaiiTe onpeneneHre OCHOBHBIM IIPOYHOCTHBIM XapAKTEPUCTUKAM.
UYro Ha3pIBAIOT IIACTHYHOCTBIO? Kak omnpenensroTcs IIacTU4YECKHE XapaKTEPUCTUKU
Marepuana?
JlaiiTe onpeesieHne OCHOBHBIM IIIACTUYECKUM XaPAaKTEPUCTHKAM.
Kaxkue cBolicTBa xapakTepusyeT TBEpAOCTb?
HazoBure MeToas! onpeeeHus TBEPIOCTH.
Yem oTiIMYAIOTCS XPYIIKOE U BSI3KOE pa3pylieHus?
HazoBure u oxapakrepusyiTe BUbl H3JI0MOB.
Uro Takoe nuHamuueckue ucnelTaHusa? Kakue XapaKTEepUCTHKU OIpPEAEISIOTCS Ipu
JUHAMUYECKHUX UCIBITAHUAX?
. 3aueM NpPOBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

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

ok wdE
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10.

YTo Takoe KOMIIOHEHT, (ha3a, CIIaB, CHCTEMa CIIJIaBOB?

Cdopmynupyiite npasuio ['n66ca. [IpuBenuTe mpuMepsl €ro UCIOTb30BaAHHMS.

JlaiiTe onpe/encHre MOHATHIO JrUarpaMMa cocTostHus. Kakoe cocTosiHie OHa OTpaXkaet?
Tumnbl pa3 B METAUIMYCCKUX CHCTEMAX.

Cdopmynupyiite npaBuiio peryara (0Tpe3koB). i 4ero oHO UCIOIb3yeTCs?
CxeMaTHYHO W300pa3uTh OCHOBHBIC (Pa30BbIC JUArpaMMbI ABOWHBIX CHCTEM U JaTh MX
XapaKTEPUCTHKY.

JlaTh XxapakTepucTHUKy (a3 1 Oe3BapUaHTHBIX MPEBPALICHUN CHCTEMBI.

CxeMaTH4YHO M300pa3uTh KPUBYIO OXJIAKICHHUS JTFOOOTO CIIIaBa CHCTEMBI.

CxeMaTHYHO HW300pa3uTh CTPYKTYpy JIOOOro CIjlaBa CHCTEMBbI TMPH KOMHATHOMW
TeMIeparype.

PaccunTtarh OTHOCHUTEIBHOE KOJMYECTBO CTPYKTYPHBIX COCTABJISIONIMX B CIUIABE |
CXEMaTHYHO U300pa3uTh €ro CTPYKTYPY IPU KOMHATHOU TEMIIEpaType.

Tema 7. 7Kesrezoyriiepoaucroie CIJIABbI

ONoGaRwWdE

JlaiiTe XapakTepUCTHKy KOMIIOHEHTOB cuctemsl Fe-C.

Jaiite xapakTepucTuKy (heppura.

JlaiiTe XapakTepUCTHKY ayCTEHUTA.

Uro takoe rpadut?

Urto Takoe eMeHTHUT?

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

Ha3zoBute nuHWIO, N0 KOTOPOM BBIAEHAETCA IEPBUYHBIA I[IEMEHTHT, BTOPHYHBIN

OEMCHTUT, TpeTI/I‘-IHLIf/Il OEMCHTHUT, (I)eppI/IT N3 ayCTCHUTA.

9.

10.
11.
12.
13.

HazoBuTe IMHNIO MEPUTEKTHUECKOT 0, IBTEKTUYECKOT0, IBTEKTOUTHOTO MPEBPALLIEHUI.
Ha3zoBute nuHuYM noiuMopHBIX TPEeBpaIeHU.

HazoBuTe KpuTHUECKHE TOYKH CTAIIH.

Kakoit ¢pepput Ha3bIBAIOT MEPECHIILIEHHBIM U IToUeMy?

OObsCHUTE CTPYKTYpPY TEXHUYECKOTO Keljie3a, JI0OIBTEKTOMJIHOM, 3BTEKTOUIHOM,

3a3BTEKTOUIHOM CTaJIu.

14
15

. Onmumure oOpazoBanue neacOyputa. Kakoit geneOyput Ha3pIBAIOT MPEBPAIICHHBIM?
. OOBsICHUTE CTPYKTYpPY OEJIOTr0 TO3BTEKTUYECKOTO, SBTEKTHUECKOTO, 3a9BTEKTHUECKOTO

YYT'yHOB.



16. Ilouemy Genblif YyT'YH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepua?

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

18. Kakue cruiaBel MMEIOT CTPYKTYpy, cocrosinyio u3 ¢eppura u mnepauta? Kakue
Pa3sHOBUIHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?

19. Kaxkwue criiaBsl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 MepiauTa? Pa3HOBHIHOCTH MEpIInTA.

20. B kakux cIu1aBax B CTPYKType HaOII0aeTCsl BTOPUUHBINA IEMEHTHUT?

21. Kakue cruiaBel MMEIOT CTPYKTYpY, cocTosimyto u3 ¢depputa m nementura? Kakue
Pa3sHOBUIHOCTH TaKUX CTPYKTYP Bbl 3HaeTe?

22. Kakue CTpyKTypbl HAa3bIBaIOT BUMAHIITETTOBBIMH?

23. Kakue criaBbl IMEIOT CTPYKTYPY, COCTOSIILYIO U3 (heppuTa u rpadura? PazHoBUIHOCTH
TaKUX CTPYKTYp?

24. Kakas ¢opma rpadura B MEHBIIEH CTEMEHU OCTA0JIET METALINYECKYI0 OCHOBY
qyryHa?

25. Kakue criaBel UMEIOT CTPYKTYPY, COCTOSILYIO U3 IiepiuTa 1 rpadurta? PasHOBUIHOCTH
TaKUX CTPYKTYp?

26. Kakoil crutaB Ha3bpIBalOT CEpbIM YYT'YHOM Ha (eppHUTO-niepauTHoi ocHoBe? Kak B HeM
MPOMCXOTUT IBTEKTOUIHOE MTpeBpaIieHue?

27. YKaxuTe CTpYKTYpPHBIH NPU3HAK CTaIM, OEJI0ro 4yryHa, Ceporo 4yryHa.

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

ITo kakuM pHU3HAKAM KJIacCU(PUIUPYIOT Cepble YYT'YHBI.

MapxkupoBKa U IPUMEHEHHE CEPOro (JINTEHHOr0) UyryHa.

MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOI'O YyTI'yHa.

MapxkupoBKa U IpUMEHEHHE KOBKOT'O UyT'yHa.

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

Kakoit uyryn wHaspiBatoT oTOeneHHbIM? KakoBbl ycioBusi (HOpMUPOBAHUS €TrO
CTPYKTYpHbI?

7. BnusiHMe yriaepoja U IOCTOSTHHBIX MPUMECEH Ha CBOICTBaA CTalH.

8. Ilo xakuMm mpu3HaKam KiacCu(GUUIUPYIOT cTain?

9. MapkupoBKa ¥ IPUMEHEHHE YTIIEPOANCTON CTaIl OOBIKHOBEHHOTO Ka4eCTBa.

10. MapkupoBKa U MPUMEHEHUE KaueCTBEHHOM KOHCTPYKIIMOHHOM yriepoIucToil cranu.
11. MapkupoBka 1 IPUMEHEHHE HHCTPYMEHTAJIBHOM YTIIEpOAUCTON CTaJH.

12. MapkupoBKa U IPUMEHEHHUE CTANIN AJIs1 (PACOHHOTO JIUThSL.

13. MapkupoBKa U IPUMEHEHUE aBTOMATHOW CTaJIH.

14. Paciupyiite u naiite XapakTepucTuKy cruiaBy cienyrounmx mapok: Crt Okm, Ct 3cm, Ct
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CY 10, CU25, CY 30, BY 40, BY
60, K4 35-12, KUY 60-3.

oakrwdE

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npeBpanieHus epianTa B ayCTEHUT?
UYro takoe (hazoBas nepekpucTaIM3anus’?
Uto Takoe HacienCTBEHHOE 3epHO? J[efCTBUTEIBHOE 3€PHO?
Kak Bnusiet poct 3epHa Ha cBolcTBa cTanu?
Uro coboil mpeAcTaBiseT auarpaMmMa M30T€PMHUECKOTO pacnajia MepeoxyaxIeHHOTo
aycrenuTa? Kakyro 3aBUCUMOCTb OHA ITOKa3bIBAET?
6. Kakoif aycTeHUT Ha3bIBAIOT MEPEOXITAKIACHHBIM?
7. Kak wMeHsieTcs YCTOMYMBOCTH MEPEOXJAXKIACHHOIO AayCTEHUTa TMPU TOHUKEHUU
TEMIIepaTypbl IPEBPALLCHHUS?

agkrownE



8. OT wuyero 3aBUCHT XapakTep CTPYKTYphl MpPH M30TEPMUYECKOM MPEBPAIICHUU
MEePEeOXJIaXICHHOTO ayCTeHUTA?

9. HasoBure TemmnepaTypHble 00JaCTH IPEBPALICHHUS IEPEOXITAXKIACHHOTO ayCTCHHUTA.

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

11. ITpu KakoM MpeBpaIIeHUH MOAaBICHA TOIBKO U Py3us xene3a?

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

MIpEeBpaIICHAUN sBIIsIeTCs 0e3au(dy3NOHHBIM?

13. KakoB MexaHH3M NEePIUTHOTO IPEBpaICHUS?

14. Yro mpexacraBiseT coOoil MPOAyKThl TU(G(GY3MOHHOTO MPEBpAIICHHUS AyCTECHUTA B
yriiepoauctoi cranu? YTo Takoe MEeKIUIACTUHOYHOE pacCTOsiHKE?

15. Yo o061mero MMerT CTPYKTYPHI MEPIUT, COPOUT U TPOOCTUT? UTO MX OTIIMYAET APYT OT
apyra?

16. KakoB MexaHU3M U 0COOCHHOCTH MapTEHCUTHOTO MPEBPAIECHUS?

17. Yto mpeacraBmsieT coboil mpoaykThl 0e3audPy3HOHHOTO MpEeBpallleHUs ayCTCHUTa B
YTIIEPOIUCTOM cTaIn?

18. YUro npencrasiser co00il MAPTEHCHUT B YTIAEPOAUCTOM cTamu?

19. Yo Ha3BIBAIOT KPUTHIECKON CKOPOCTHIO 3aKaJKU?

20. Kak coneprkanue yriepo/a BIHsSeT Ha CBOWCTBA CTAJIU MPH 3aKAJIKE HA MAPTEHCUT?

21. Kakoii ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kakoe 13 nmpeBpalieHnuid Ha3bIBaIOT IPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO TpEBpaICHuUs?

24. Kakue cTpyKTypbl 00pa3yroTcs pu OETHUTHOM npeBpaiieHuu? YeM oHU paznuvaroTcs?
KaxoBsl ux cBoricTBa?

25. Kaxk jerupyromiie 3JeMeHThI BIUSIOT Ha YCTOWYHBOCTD MEPEOXIIAKICHHOTO ayCTCHUTA?

26. Yto co00l MpeACTaBISIOT TS PMOKHHETUIECKHE TUArPAMMBI.

27. Kak MOXHO HCITIOJIb30BaTh AUAarpaMMbl pacraja MnepeoxIaKIeHHOTO aycTeHnuTa?

Tema 10. OcHOBBI TepMHYECKOil 00padOTKH

1. JlaTh XapakTepHCTUKY KPUTHUYECKUX TOUYEK CTAJIH.

Hate onpeneneHue NOHATHS TepMHUUeckas o0paboTka. YKazarh €€ poJib.

3. Pacckazate o kiaccupuKalud U BUAAX TepMuueckoid oOpaboTku. [IpuBectu o6IIyro
XapaKTEPUCTHKY TEXHOJOTHUECKUX MPOIECCOB TEPMUIECKON 00paOOTKH CTaIIH.

4. OOBICHUTH, IO KAKOMY IIPU3HAKY OTXKUT nozpasaensercs Ha okur [ u Il poxa.

5. Jatp xnaccuduxanuio BugoB oTxura I poga. OObsICHUTD 1Li€b, HA3HAUEHUE U PEKUMBI
Ka)JIOTO BHJIA.

6. Harte xnaccudukanmio BuaoB omxura Il pona. OObSICHUTH 1L1eNb, HA3HAYEHUE U PEKUMBI
Ka)JIOTO BHIA.

7. Jlatb ompejereHHe TEPMUYECKOl 00pabOTKH, Ha3zbiBaeMol 3akayika. OOBICHUTH BBIOOD
TEMIIepaTypbl HarpeBa 1MoJ1 3aKajKy Uil pPa3HbBIX TPYII CTaIeH.

8. OOBsACHUTDH, KaK BEIOMPACTCS OXJIaKIAIONIAs cpeJia IPU OCYIIECTBICHUN 3aKaJIKH.

9. Harp ompeneneHHe  KPUTHYECKOW  CKOPOCTH  3aKajKH, 3aKaJHBaeMOCTH H
POKAINBAEMOCTH.

10. IlpuBecTl  XapaKTEPHCTUKY  BBICOKOTEMIIEPATYPHOW W  HU3KOTEMIIEPAaTypHOU
TEpMOMEXaHUYeCKOH 00pabOoTKU. YKa3aTh MPEeUMyILEeCTBa U HETOCTATKU Ka)KJJ0r0 BUIA U
o0yacTu MpUMEHEHHUS.

11. Tatp  oOmryro  XapakTepUCTHUKY IPOLECCOB  XUMHKO-TEPMUYECKOH  00pabOTKH:
[IEMEHTAIINH, Q30THPOBAHMSI 1 HUTPOLIEMEHTAIHH.

12. O6BscHUTD HA3HAUEHUS U CYITHOCTD JU(PPY3MOHHOTO HACKHIICHUS.

N

Tema 11. Knnaccudgukanusi, MApKMPOBKA, CBOIICTBA M IPUMEHEHHE JIETHPOBAHHBIX cTajel



1.  [arb onpeneneHue NOHATUAM JIETUPOBAHHAS CTallb, JIETHPYIOLIUI 3J1€MEHT.

2.  Kiaccudukanus nerupoBaHHBIX CTAJEH 110 XUMHUECKOMY COCTaBy, 110 Ha3HAUCHHIO,
10 Ka4eCTBY.

3. Kak pacnpenensiroTcs JeTUpyroImue 3JeMEeHThI B CTasAX?

4.  Kak serupyrouiye 3JIeMeHThI BIUAIOT Ha NOIUMOpdU3M xkene3a?

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

6. Kiaccuduxanus nerupoBaHHBIX CTalel MO CTPYKTYpe B PAaBHOBECHOM COCTOSHHUH
(OTOXOKEHHOM COCTOSTHUH ).

7. Kiaccudukanus JNerupoBaHHBIX CTaJEH MO CTPYKTYpE B HEPABHOBECHOM COCTOSIHHU
(HOpMaJIM30BaHHOM COCTOSIHHH).

8.  Kax B MapkupoBKe JIETUPOBAaHHBIX CTaJIe YKa3bIBACTCS: COAEPIKaHUE YIIIeposa, BU
JIETUPYIOILEr0 JIEMEHTAa U €ro CoJepXKaHue, KauecTBO. YMeTh paciiuppoBaTb MapKy CTalH,
yKa3zaB: COJAEpXaHHE yriepoAa; BHJ JETUPYIOLIEro d3JE€MEHTa M €ro CoOJIep)KaHue;
KJIaccu(pUKaLUIO 10 Ka4eCTBY; Ha3HaueHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B uem 0COOEHHOCTH MHUKPOJISTHPOBAHUS CTAJIH.

10. TIpuHUMIBI IETMPOBAHUSA KOHCTPYKIIMOHHBIX CTaJIeH.

11. OcHoBHbIE IPyIIIBl KOHCTPYKLIMOHHBIX CTaJIEH.

12. Pousb yrieposa, NpUHIMIIBI JIETUPOBAHUS U MApPKUPOBKA CTPOUTENBHBIX CTAJIEH.

13. Kakwe MamuHOCTPOUTENbHBIE CTAld HA3bIBAIOT YIY4YIIAEMBIMH H  IOYeMY?
3aKOHOMEPHOCTH MX JISTUPOBaHUS M TepMHuuyeckod oOpaboTku. IlpuBeaure mpumepsl Mapok
CTaJIU.

14. Cranu 11 HeMeHTaluy, HUTPOLIEMEHTAIMM U a30TUPOBaHMUS.

15. KakoBa ponp yriepoja W JIETHPYIOIIMX 3JIEMEHTOB B IIAPUKOMOIIIUITHHUKOBBIX
cransax? OcobeHHocTH TpeOOBaHMH K 3TUM CTaIIM M UX TepMuueckas oOpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa posb yriepoja U JErHpYyOLIUX 3JEMEHTOB B PECCOPHO-TIPYKMHHBIX CTaNIsAX?
OcoOeHHocTH TpeOOBaHUM K 3TUM CTaJIIM U UX TepMudeckass oOpaboTka. [lpuBectu npumepsl
MapoK CTaJIeH.

17. OOBACHUTH OCHOBHBIE IPUHIIMIIBI CO3/IaHUS BBICOKOIIPOYHBIX CTajel

18. Cranu u criiaBbl AJs PEXYILUX HHCTPYMEHTOB.

19. BeicTpopexymue crany.

20. IlItamnoBsle cTany.

21. BankoBble CTaJH.

22. Cramu Uit MEpUTEIBHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOICTBA M IPUMEHEHHUeE CIJIABOB IIBETHBIX METAJJIOB.
Hemeranimueckue Marepuabl

=

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

CBoiicTBa 1 NPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

4. Kakue cruiaBel Ha3biBaloT 6a00uTamu? KakoBel nmpuHImnsl ux cosznanus. [IpuBegure
MpUMEPHI TAKUX CIIJIABOB.

Kakne Marepuansl Ha3bIBaIOT OPOIIKOBBIE MaTepraibl? Kak ux momyqaror ?
Knaccudukanus, cBoiicTBa 1 TPUMEHEHNE KOMIIO3UIIMOHHBIX MaTepHAIOB.

7. Knaccuduxamnus, cBoicTBAa M TNPUMEHEHHE OCHOBHBIX TPYHI HEMETaNIMYECKUX
MaTepHuaoB.

w

oo



6.2 BHeayquTOpHasi cCaMOCTOSITeIbHAsI pa0oTa 00yJyalOIIMUXCsl OCYIIECTBIISIETCS B BUJIE
U3y4EeHUsI TUTEPaTyphl [0 COOTBETCTBYIOIIEMY Pa3/eiy ¢ IPOpabOTKOI MaTepuaa o TeMam
JUCLIUIUIMHBI



ITpunoxxenune 2

7 OueHoYHbIE CPeCTBA /ISl MPOBeIeHH s POMEKYTOYHOM aTTeCTAMHU

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

HpOMe)RyTO‘lHOﬁ aTrecranmum:

CTpyKTypHBIN [Inanupyembie
DJICMEHT pe3yabTaThl 00y4eHHs

O1eHOYHEIE cpe€acTBa

OIIK-1 CrnocoGen pemiaTs 3a1a4u Npo(hecCHOHAIBLHOM 1eATEeJbHOCTH, IPUMEHSISI MeTO/bI
MO/JeJTUPOBAHNS, MATEMATHYECKOI0 AHAJIN3A, eCTeCTBEHHOHAYYHbIe U O0IeMHKeHEePHbIe

SHAHUA

OIIK-1.1 Ucnonp3yet
€CTCTBEHHOHAYYHbIE
3aKOHBI U TTPUHIIUIIBI
MIPU PEIICHUU
MPaKTUYECKUX 3a/1a4

TeopeTnueckue BOIPOCHI:

1.

w

No gk

10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

23.
24.

CtpykTypa B CBOMCTBa MarepuajaoB. AMopdHoe
U KPUCTAJUIMUECKOE COCTOSIHME MaTepuara.
MeToab!l U3y4eHHUs: CTPYKTYpPbl MaTEpUAIOB.
Kpucrannuueckast pewerka. OCHOBHBbIE THIIB]
peLIeTOK METALIOB.

[Tonmumopdusm. IloaumopdHbie npeBpalieHus.
JleeKThI KpUCTAJUIMYECKOT'O CTPOEHHUS.

AHu3zOTpONUSL.

DHepreTuyeckrue yCIOBUS  KPUCTAILIU3AIUU.
Bnusinue CKOpPOCTH OXJIKICHUS Ha
KPHUCTAILITU3AIHIO.

Mexanusm KPUCTaJUIM3ALIHAM. [TapameTpsl
KpHUCTAILITU3aI1H.

I'omorenHoe (camompou3BOJIBHOE) 00pa30BaHUE
LIEHTPOB KpUCTAJUIU3ALUU. Kputnueckwii
3apOJIbIILL.

I'ereporennoe (HEcaMOIPOU3BOIBHOEC)
oOpasoBaHue IIEHTPOB KPUCTaJUTH3AIIUH.
MonudunupoBanue.

JlenapuTHAST KpUCTAIIIN3ALMS.
Kpucrannmueckue 30HbI ciuTKa. Y cajka.

Bunnl mukBanun.

Buner nepopmaruu. MexaHu3M IMIaCTHUECKOMH|
nedopmaruu.

Haknen npu mnactuueckoit aedopmanmu. Poib
JUCIOKAMi B YIIPOYHEHUN.

MexaHu4decKue CBOMCTBa METAJIJIOB.
KoHcTpyKkTHBHAs MPOYHOCT.

MexaHn4ecKkre XapaKTEPUCTUKH, ONIPENEIIEMbIE
MPY UCTIBITAHUU HA PACTSHKEHUE.

Pazpymienue meranios.

TBepaocTh U crIOCOOBI €€ ONpeICICHHS.
MexaHn4ecKkre XapaKTEPUCTUKH, ONIPENEIIEMbIE
NMpyu  JUHAMHYECKUX HCTOBITaHUIX  (yaapHas
BSI3KOCTb, TEMIIEPATypa XJIaTHOJTOMKOCTH).
OcCHOBHBIE MMOHSTHUS TEOpUHU CIIJIaBOB:
KOMITOHEHT, CIUIaB, cuctema, (¢asa. [Ipasuio ¢a3
Tunsl TBepabIX (a3 B METAUIMUECKUX CHUCTEMAX.
[IpaBusno peruara (IpaBUiIO OTPE3KOB).
OcCHOBHEIE THIIBI JIBOMHBIX JIAarpaMm.




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

25.

26.

27.

28.

29.

30.

31.

32.
33.
34.

35.

36.

37.

38.

39.

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

[IpeBpamenust ¥ (GOPMHPOBAHUE CTPYKTYPHI
JIBOMHBIX CIIJIABOB.

XapakTepucTuka ¥ BHJI HOJHOH  (ha30BOH
nuarpammbl Fe — C.

XapakTepucTUKa KOMIIOHEHTOB M (pa3 cucTemsbl
Fe-C.

[IpeBpamenust U (HopMUpOBaHHE CTPYKTYpHI B
ctaisix (OenmbIX 4YyryHax, CepbhIX YyryHax) B
PaBHOBECHOM COCTOSIHUU

CBs3b MEXIY CTPYKTYpOW M CBOMCTBAMHU CEPBIX
YYT'YHOB.

Knaccudukanus, MapkupoBKka MU MpPUMEHEHUE
CepbIX YYT'YHOB (JIUTEHHBIM, BBICOKOIPOYHBIH,
KOBKHUH, OTOCJICHHBIN, aHTU(PPHUKITUOHHBIH ).
Binsiaue yriieposa U IMOCTOSIHHBIX ITPUMECEHN HA)
CBOMCTBA CTaJIU.

Knaccudukanus, MapkupoBKa MU IPHUMEHEHUE

YIJIIEPOAUCTBIX cTayen (0OBIKHOBEHHOTO
Ka4yecTBa, KAayeCTBEHHOM KOHCTPYKLIMOHHOM,
UHCTPYMEHTAJIBHOM).

[IpeBpanienus mpu Harpese Craiu.

PocT 3epHa aycrenuTa npu Harpese.
N3otrepMuuecknii  pacnajg IMEpeoXJIaKIECHHOTO
ayCTeHUTA. N3orepmuueckue JarpamMmmbl
pacnajia nepeoxJyaxIeHHOr0 ayCTEeHHTA.
[IpeBpanieHuss Tpu HENPEPHIBHOM OXJIAKIECHUU
cTanu. TepMOKMHETHYECKUE JarpaMMbl pacnaia
MIEPEOXJIAXKAECHHOTO ayCTEHUTA.

BnusHue — nerupyrommx 3JIEMEHTOB HA
YCTONYHUBOCTh u KUHETUKY pacmapa
MIEPEOXJIaXKACHHOTO ayCTEHUTA.

IIpeBpamenust npu HarpeBe (IpH OTIYCKE)
3aKaJICHHOMN CTaJIH.

Knaccudukanus, MapkupoBKka MU TpPUMEHEHUE
KOHCTPYKLMOHHBIX  JIETUPOBAHHBIX  CTajel]
(cTtpoutenbHasi,  MAaIIMHOCTPOUTENbHAS  JUIS
XOJIOTHOM HITAMITOBKH, yaydiiaemas,
PECCOPHO-TIPYKUHHASI, [APUKONOJIIUITHUKOBAS,
ctamm s 3akanku TBY, cramu mst XTO).
OcHOBHBIE  TOHATUS W KJIacCU(UKAIUA
TEPMHUUYECKOI 00pabOTKH.

OTxur cranu.

3akasika cTajiu.

Otmryck cranu. CtapeHue.

XUMHKO-TepMHUYecKast 00paboTKa.
Tepmo-mexanudeckast 00paboTKa CTalH.

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

CrnaBel Ha OCHOBE THUTaHA. baOOUTEI.
[TopomikoBble, KOMITO3ULIMOHHBIE, aMOpP(]HbIE
MaTepuabl.




CTpYKTYPHELH TInanupyemie O1LeHOYHEIE CPENCTBA
DJICMEHT pe3ybTaThl 00yYSHHS P
OIIK-1.2 Pemiaer ctangaptasie  [PemuTh 3a1auy U3 npodeccuoHaabHON 00IacTH:

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

1.

10.

11.

12.

13.

14.

15.

OOBSACHUTD, KaKyl0 Lelb MpeclenyloT IMpu
BBEJICHUU B paciuiaB Moaudukaropos? [Ipuectu
IpUMEPBI IEHCTBUS MOIU(PHUKATOPOB.

B Kakou OTJINBKE 3€pHO
3aKpUCTAJNIN30BABIIETOCS MeTalia Oyner
Oonbllle: MpU pa3ivBKE >KUIAKOTO MeTaljia B
necyanyro (opMy WIM B METALIHYECKYIO?
KakxoBo Oyzaet paznuuune B cBOHCTBax?
OOBSACHUTD, K YEMy MOXKET IPUBECTH TEPETPEB
pacmiiaBa mpei  pasiuBKOM ero B (OpPMBI
(u3noxkHULBI)? 3aueM MPOBOJAT  ONEPALUIO
MOACTYXXUBAaHUS NPHU NOJYy4eHHH OTIMBOK? Kak
€€ OCYIIECTBUTh

Kakoii nmedopmainueit MOXHO  HEOOpaTUMO
U3MEHUTh  (QopMy, pa3Mepbl H  CBOMCTBQ]
Marepuaia?

OOBSACHUTD, YTO MMPOUCXOIUT IPU (HOPMUPOBAHUH
TeKCTyphl B nedopMupoBanHoM Mmarepuane? Kak
9TO BIUSIET HA CBOICTBa MeTasia?

3auem Tpedyercs BOCCTaHABJIMBATH
IJIACTUYHOCTh X0JI0/1HO1e(hOPMUPOBAHHOI'O
aucTa (KaluOpOBaHHOM 3aroTOBKH, BOJIOUEHOI
npoBosiokn)? Kakoii 00pabOTKOW 3TO MOXKHO|
cAenaTh?

B kakoil cramm Oyner BbllIe TBEPIOCTb IPU
3akainke: B cranu 45 unu 30XI'C?

VY xako#t ctanu OyaeTr 6oJiblIe MPOKAINBAEMOCTb
— YIJIEpOAMCTOM WIM JIETMpOBaHHOU? 3aueMm
HE00XO0IMMO 3HaTh MIPOKATIMBAEMOCTb CTaIN?
Kak BbIOpaTh CKOPOCTh OXJIAX/IEHUS MPH 3aKaJIKe
JUISL TIOJYyYEHHUs] MApTEHCUTHOW CTPYKTYpPBI IIO|
BCEMY CEUEHUIO U3AENUs?

Jns  xakoWl cTalmu — JOABTETOUJHOM WY
3a9BTEKTOMIHON — HYKHO IIPUMEHATH HEMOJIHYIO
3akanky? [loscHuTh, ucnonb3ys auarpammy Fe-C.
Kakas cranp mocie ymyuiieHuss OyneT UMeETb
0oJee BBICOKYIO TBEPJIOCTh: CTalb 45 WM CTallb
30XI'C, ecnu OTIyCK NMPOBOJWIM IIPU OJHOU U
TOW e Temneparype?

ITouemy pexyluil UHCTPYMEHT U3 YIIEPOAUCTOM
CTaJlld TOJBEPraloT HHU3KOMY oThycka. Kakas
Oymer  CTpyKTypa M CBOWCTBAa  TaKoro
WHCTpYMEHTA?

Kakum METOJIOM MO’KHO HCCIIEI0BATh|
pacmpeneneHue Ccepbl B CIUTKE (OTIIMBKE,
3aroToBKe)?

Kak mpoBectu riyOokoe TpaBieHHE CTaJbHOTO
obpasia. Kakossl ero nenu?

KakynM MeT0/10M MOKHO BBISIBUT MOPBI, TPEIIMHBI,




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

PaKOBUHBI, KpYITHBIE HEMETAJUIMYECKHE
BKJIIOUEGHUSI B OTJIUBKE (CIUTKE, OTJIMBKE,
MMOKOBKE, MpoKare)?

[Tpu MakKpoaHaJun3e CIIUTKA BBISIBJICH
JTUKBAIIMOHHBIN KBajpaT (moxgycanouHas
JUKBAllUsg, OCeBas IOPUCTOCTh, CKBOPEYHUK,
KaMHEBUJIHBIA W37I0M, (IJIOKEHBI, MM(EpHbIA
usnoM, paccioenue). OODBICHUTh MPUYMHBI
HOSBICHUST 3TOTO JAe(ekra u  BO3MOXKHBIC
CIIOCOOBI €T0 UCIIPABJICHUS (TIPEIOTBPAILICHHS ).
Kak oTnuuuTh yCTanoCTHBIM M3JIOM OT MHPOYHUX
BUJ0B H3ioMa? KakoBbl MPUYMHBI MPOSBICHUS
TaKoro uziaoma?

Kak oTiuuuTh BsI3KOE pa3pylIeHHUEe OT XPYIKOro?
Kak npoBecTr MUKpPOCKOIIMYECKOE UCCIIEJOBAHHE
MeTali4eckoro  matepuana? Uto  MOXKHO
BBISIBUTH C IIOMOIIBIO TAKOT'O UCCIIE0BAHUA?

Kak MOXXHO MOBIHATH Ha BEIUYHHY 3€pHA IPH
Kpuctaym3anuu meramuia? Kakue Mepbl MOKHO
OPeUIOKUTh i TOro, 4YTOOBI 00ECIeYHTh
[I0JIy4YE€HUE MEJIKOT0 3€pHA IPU KPUCTAIUIU3ALUU?
[Touemy  mpu  XOJNOJHOM  TUIACTUYECKOM
nedopMaIuy HaOJIF01aeTCs YIIPOYHECHNE METaIa,
a IpU Topsiueld ITOro He MPOUCXOAUT?

Kak onpenenuts mnpeaen ynpyrocta (mpenes
TEKy4eCTH, Ipelel MPOYHOCTH, OTHOCUTEIIBHOE
YAJIMHEHNE, OTHOCUTENIbHOE CY)KE€HUE, TBEPAOCTD,
YZIapHYIO BSI3KOCTh) MaTepuaa’?

[Tpr MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromaroTcss 3epHa ¢eppura U HEOOJbIIOE
KOJINYECTBO IIeMeHTUTAa. Kak Ha3bIBaeTcs Takoil
crutaB?  KakoBbl ero cBoiicTBa U o0jacTu
pUMEHEHUs?

[Tpr MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIaBE
HaOmonaroTess 3epHa ¢epputa U nepaut. Kak
HazbIBaeTcs Takol cruiaB? KakoBwl ero cBoiicTBa
M KaK OHU 3aBHUCAT OT KOJMYECTBa NepiauTa?
KakoBbl 001acTH TPUMEHEHHUS ITHX T1aBOB?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromatorcst mepaut. Kak Ha3piBaeTcst Takou
criaB? KakoBbl ~ pa3HOBHIHOCTM  TakoH
CTPYKTYPHI U pa3inuus B UX CBOHCTBax?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HAOMIOAIOTCA MEPIUT U CeTKa LEMEHTHTa II0
rpaHuiiaM 3epeH. Kak Ha3bpiBaeTcs Takoi cCriiaB?
KaxoBsI ero cBoiicTBa 1 00J7aCTH IPUMEHEHUS?
ITpy MUKPOCKOIIMUYECKOM HCCIIEI0OBAaHUH B CILIABE
HaOmroaetcs neaedyput. Kak HazpiBaeTcst Takoif]
cruta?  KakoBel ero cBoiicTBa W o0jacTu
MIPUMEHEHUS?

ITpy MUKPOCKOIIMYECKOM HCCIIEIOBAHUH B CILIABE




CTpyKTypHBII
AJIIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

29.

30.

31.

32.

33.

34.

35.

36.

37.

HaOmromaroTcss 3epHa QeppuTra U BKIIOUCHHS
rpadura. Kak Ha3piBaeTcs Takue CILUIaBbI?
KakoBbl Pa3HOBHIHOCTH CIUIABOB C TaKUMH
CTPYKTYPHBIMH COCTaBJISIOUIIMH, KaKOBBI
pasnuyus B UX CBOMCTBax?

[Tpu MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIaBE
HaOmonmaroTcss  3epHa  (eppura, TEPIUT H
BKIItoueHus: rpadura. Kak Ha3piBaeTcs Takue
crutaBbl? KakoBBI pPa3sHOBUIHOCTH CIUIABOB C
TaKUMH CTPYKTYpPHBIMH COCTaBJISIOLIIMH,
KaKOBBI Pa3JINYMs B MX CBOMCTBAX?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIaBE
HAOJIOTAIOTCS TIEPIUT W BKIIIOYCHUS TpaduTa.
Kak wHaspiBaeTcs Takue craBbl?  KakoBbl

Pa3HOBUAHOCTH CILJIaBOB c TaKUMU
CTPYKTYpPHBIMH COCTaBJISIOUIIMH, KaKOBBI
pasnuyus B UX CBOMCTBAx?

Kak UACHTU(PULIIMPOBATH B cTanu

BUJMAHIITETTOBYI0 CTpykTypy? Ilpm Kakux
YCIOBHUSX OHa MOKET 00pa30BaThCs U Kak 3TO)
MOBJIMSIET HA CBOWCTBA CTaIN?

[Ipy KakMX YCIOBUSIX B CTalId  MOXKET]
oOpa3oBaThCsl mepechimeHHbil Gpepput? Kak oH
HOBJIUSET Ha cBOlicTBa cTanu. Kak npenoTBpaTuTh
ero oOpaszoBanue?

Kak BpIOpaTh conepxaHue yriepoja B CTalu JUis
M3TOTOBJICHUS AETAIN MAIIWH, KOHCTPYKIIMH WIH
COOpYKEHHs (PEeXYIIEro, XOJOJHOIITaMIIOBOTO,
rOpSYEIITAMIIOBOTO HHCTPYMEHTA)?

Kak 1o CTpyKTypHOMY HpPHU3HaKy MOKHO
OnpeAenuTh cTanb (Oenblii YyryH, cepblii YyryH,
MIOJIOBUHYATBHIM YYI'yH, JKE€JIE€30 TEXHUYECKOU
YUCTOTHI)?

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

Kakas ¢opma rpaduta B MeHbLIEH cTeneHH
ocnabiiseT MeTaJUIMYeCKyl0 OCHOBY 4yyryHa? Kak|
MOJIYYHUTh TaKyto (opMy rpaduTa B OTIUBKE?
Kak momay4uTe OTIMBKY CO CTPYKTYpPOH KOBKOTO
gyryHa? KakoBbl pa3HOBUJHOCTU CTPYKTYpBI
TaKoro 4yryHa M €ro CBOMcTaa?

OIIK-1.3

IIpuMmeHsieT MeTObI
MOJICJINPOBAHUS U
MaTeMaTU4eCKOro
aHaJM3a JUisl peleHus
3a/1a4 TEOPETUYECKOIO
Y IPUKJIAHOTO
Xapaxkrepa

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

1.

Paccunratp OTHOCHUTEILHOE KOJMYECTBO
CTPYKTYPHBIX  COCTaBJISIOIIMX  CIUIaBa  IPH
KOMHATHOM  TemmepaType H©  CXEMaTH4YHO
n300pa3uTh CTPYKTYpPY CIUIaBa JBOWHOM CHCTEMBI
C OTCYTICTBUEM pAaCTBOPUMOCTH (C IIOJHOM
PacTBOPUMOCTHIO, C OTrpaHUYEHHON
pacTBOPUMOCTBIO) KOMIIOHEHTOB B  TBEPAOM




CTpyKTypHBIH [Tnanupyembie

OneHouHsble CpeacTBa
DJIEMEHT pe3ybTaThl 00yYSHHS t pet

COCTOSIHUH.

2. OmpenenuTs OTHOCUTEIHHOE KOJIUYECTBO (a3 mpu
3aJlaHHOM TemIepaType B [JBOIHOM CILJaBe.
[Tosicuuts penienue rpadpuyecku.

3. Paccuurarh coxmepikaHue yriepoja B CTald IO
JIOJIU TIEPJINTA B CTPYKTYpE.

4. PaccunTaTh KpPUTHUYECKYIO CKOpPOCTb 3aKaJIKH
CTaJIN.

0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOUYHOM aTTeCTANMM, NMOKA3aTeJM U KPUTEPUH
OLlCHUBAHMUSL:

IIpome:xxyTouHasi aTTecTanus Mo AucuuIIinHe «MaTtepuajioBeieHue» B 3-eM ceMecTpe
MPOBOAMTCA B BUJEC 3a4yeTa. 3ayeT MPOCTABISETCS IMOCIE OICHKW 3HAHWH O0y4aromuxcs Io
pe3yJIbTaTaM 3aIlUThI BBITIOJTHEHHBIX JTA00PATOPHBIX paOdOT U KOHTPOJIBHBIX Pa0OT, BKIIFOUAOIITUX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMsl, BBISBIISIONINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIAJICHUI

IToxa3aTen U KpuTepuu oLeHNBaHus 3a4yeTa (3 cemecTp):

JUis oTy4eHus: OLeHKU

— «3a4YTeH0» — OO0yyaloluics [OJDKEH II0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIIPOU3BECHHUS U OOBSICHEHUS MH(OpMAIMKM, HO W HMHTEUIEKTyaJlbHbIE HABBIKU PEIICHUS
Hp06JI€M M 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6JIeMaM, OLICHKU M BBIHCCCHU
KPUTUYECKUX CYKICHU;

— «He 3a4TeHO0» — 00yJaroII1iicsl He MOXKET M0Ka3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
U 00bsACHEHHUS HHPOPMALIUHU, HE MOXKET IM0Ka3aTh MHTEIICKTYaIbHbIE HABBIKU PELICHUs POCTHIX
3aja4.

IIpome:xyTouHas aTTecTanus N0 AMcHUILINHe «MaTepuanoBeaeHue» B 4-0M ceMecTpe
BKJTIIOYAET TEOPETHUECKUE BOIIPOCHI, TO3BOJISAIOLINE OLIEHUTh YPOBEHb YCBOEHUS 00YyJaIOIMMUCS
3HaHWM, W TIPaKTUYECKUE 3aJaHMsl, BBIABIAIOIINE CTENEHb CHOPMUPOBAHHOCTH YMEHUU U
BJIaJICHU, ¥ IPOBOAUTCS B (popMe IK3amMeHa

OK3aMeH N0 JaHHOW JUCIMIUIMHE MPOBOAUTCA B YCTHOH (opMe IO 3K3aMEHAllMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCAa U OAHO MPAKTUYECKOE
3a/laHue.

IToka3aTesn U KpUTEpPUH OLICHUBAHUA JK3aMeHa (4 ceMecTp):

— Ha OLIEHKY «OTJIHYHO» (5 6aiioB) — 0Oyyarommicss 1eMOHCTPUPYET BBHICOKUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIIyOOKOE 3HaHHE
y4eOHOTro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
SHaHUAMU, YMCHUAMU, IPUMECHACT UX B CUTyallUAX MOBBITIIEHHON CI0KHOCTH.

— Ha OILIEHKY «Xopomo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YPOBEHb
C(l)OpMHpOBaHHOCTI/I KOMHGTGHHI/IfIZ OCHOBHBIC 3HaHHsA, YMCHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAUUTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IPU AaHATUTHYECKUX OTlepalusiX, HepeHoce
3HAaHUU U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluu.

— Ha OULEHKY «YyJAOBJIETBOPUTENbHO» (3 Oama) — oOyyaromuiics IEeMOHCTPHPYET
MOPOTOBBIA YPOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMM: B XOA€ KOHTPOJBHBIX MEPONPHUATHN
JIOMYCKAIOTCS OLIMOKM, MPOSIBISETCSI OTCYTCTBHE OTAEIbHBIX 3HAHUM, yMEHUH, HaBBIKOB,
0oOy4arolMiCcsl HCIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS IMpPU ONEPUPOBAHUU 3HAHUSIMHU U
YMCHUSMHU IIPU UX ICPCHOCC HA HOBBIC CUTYAILIUH.

— Ha OIIEHKY «HeY/0BJIeTBOPUTEILHOY (2 O6aia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS



He Oonee 20% TeopeTHYECKOro MaTepHaja, JOMYCKAaeT CYHIECTBEHHBbIC OLIMOKH, HE MOXKET
II0Ka3aTh WHTEJUICKTYaJIbHbIC HABBIKM PEIICHNS TPOCTHIX 3a7ad.

— Ha OILICHKY «HEYIO0BJIeTBOPHUTEeIbHO» (1 Oamn) — oOydaromuiics HE MOXKET MOKa3aTh
3HAHWS HAa YPOBHE BOCHPOM3BEICHUS M OOBSCHEHUS WHPOpPMAIMM, HE MOXET II0Ka3aTh
HHTCIUICKTYAJIbHBIC HABBIKW PCHICHUA IIPOCTHIX 3aad.



