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Pa6ouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO - 6akanaBpuar 1o HarnpasJIeHHIO
noarotosku 22.03.02 Merasutyprus (npukasz Muno6prayku Poccun ot 02.06.2020 r. Ne 702)

PaGouass mporpaMma paccMOTpeHa M onoOpeHa Ha 3acenaHuu Kadeapel JInTeinbix
[POLIECCOB M MaTepHAIOBEIEHHS

12.02.2021, nporokosn Ne 6 /
3as. Kad)enpoﬁé%"’ —H.A. ®eoxTucTOB

PaGouast nporpamma o1o6peHa Metoauyeckoi komuccneir UMMuM
03.03.2021 r. npotokoa Ne 4 -

IMpencenarens” . - AC. CaBHHOB
CornacoBaHo:
3aB. kadeapoit MeTatyprui 1 XHMHYECKHX TEXHOJIOTHH
/ﬁv il A.C. XapyeHko
e
PaGouas nporpamma cocTaBiieHa: 7 )
npodeccop kadenpst JITTUM, 1-p TexH. HayK v AOuig  H.B.Konuesa

Penensent: o
joueHT Kadenpsl TOM, kaHa. TeXH. HayK ()i' /i 10.10. EdumoBa
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Troy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoktucroB

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTEHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadempoii H.A. ®eoKTHCTOB

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX IPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eokTucron

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqanuu kadeapsl JIUTEHHBIX IPOLECCOB U MaTEPHATIOBEACHUS

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.A. ®eokTucron




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensmu ocBoenus nucuumuinabl KMATEPUAJIOBEJIEHUE» sBnsroTcst: mpuoOpeTeHue
CTYyJICHTaMH TEOPETUYECKUX 3HAHUWA O 3aKOHOMEPHOCTAX, ONpPENENSIONUX CBOWMCTBA
MaTepHaJIOB, MPAKTHUYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTalluH, HEOOXOAUMBIX OaKaiaBpy
o po¢uITIO «Meramnyprus YEPHBIX METAJI0BY IS TJI0JTOTBOPHOM
HAy4HO-UCCIJIEI0BATENHCKOM U MPOU3BO/ICTBEHHO-TEXHOJIOTUUECKON eI TEIbHOCTH.

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

HucuuiuinHa MatepuanoBeieHMe BXOAUT B 00s3aTelbyl0 4YacTh Y4e€OHOro IJIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

HcTopus Metamtypruu

dusnueckas XuMus

BBeneHune B HanpaBiieHUE

OO6m1ast 1 HeOpraHMU4eCcKas XUMHS

®dusnka

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

Hayuno-uccnenoBarenbckas padoTa

JIuTelHO€E MpOU3BOICTBO

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOT0 SK3aMeHa

MonenupoBaHu€e MPOLECCOB U 0OBEKTOB B METAILITYPTUU

MeTtobl MCCIIEI0BAHNS MAaTEPUAJIOB U IIPOLIECCOB

[Ipown3BocTBEHHAS - TEXHOJIOrHYecKast (IPOEKTHO-TEXHOJIOTHYECcKast ) MpaKkTHKa

VYuebHas - HayyHO-HMcclenoBareibckass paboTra (TMONydyeHHe TNEepBUYHBIX HABBIKOB
Hay4YHO-UCCIIeI0BATENIbCKON pabOThI)

[ToaroroBka k npoiietype 3aliuThl ¥ 3alIMTa BHITYCKHON KBATM(PUKAMOHHOMN paboThI

[IponBmkeHNE HAYYHOU IIPOLYKIUU

[Ipou3BocTBEHHAS - IPEATUIIIIOMHAs PAKTUKA

MeTposnorus, cTan1apTU3alys U cepTUPUKALISL

IIpoekTHas nEeATEIBHOCTD

Pa3paboTtka nuppoBbIX IBOWHUKOB B METAILITYpIUH

BrearperatHas o6paboTka cranu

Mertannyprus xenesa

HenpepsiBHas paznuBka cranu

[udpoBu3zarys nporeccoB NPOU3BOJICTBA YEPHBIX METAIIJIOB

3 KomnereHuunu ody4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTHHBI (MOYJIs1) ¥ IIJIAHUPYEMBbI€E Pe3yJabTaThl 00yUeHu sl

B pesynpTaTe ocBoeHus MUCHUIIIUHBI (MOAyms) «MaTrepuanoBeneHne» oO0yqaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONTUMHU KOMITETECHITUSMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 Crnocoben pemaTh 3agaydl NPOPECCHOHATBHON JAEATENbHOCTH, MPUMEHSSI METOJbI
MOZIETTMPOBAHMS, MATEMaTHIECKOTO aHANIN3a, €CTECTBEHHOHAYYHBIC U OOIEHHKCHEPHBIC 3HAHUS

OIlK-1.1 Hcnone3yeT €CTECTBEHHOHAY4YHBIC 3aKOHBI M IPUHLMUIBI [IPU PELICHUU
IPAKTUYECKHX 3a/]1a4




OIIK-1.2 Pemaer crangaptHbie npodeccHOHANBHBIC 3aJadyd ¢ TMPUMEHEHHUEM
0OIIEHHKEHEPHBIX 3HAHUI
OIIK-1.3 [IpuMeHsieT MeTOAbl MOJEIUPOBAHMS M MAaTEMaTHYECKOro aHaiau3a I

PCHICHM 3aJa4 TCOPCTHYCCKOI'O M IIPHUKJIAJHOI'O XapaKTCpa




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 132 akaj. 4acosB:
— aynutopHas — 126 akaj. 9acos;

— BHEAyJUTOpPHAs — 6 aKaJ1. 4acos;

— caMocTosTenbHast pabora — 156,3 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTeCcTaluu - 3a4€T, 9K3aMCH

AynutopHast ) =
o | KoHTakTHas pabora E 3 ®dopma TeKyILero
=
= B aKaJl. 4acax (5 Bnu KOHTPOJIS
Pasnen/ Tema 3 (B axaj. uacax) S A . p Kon
S 3 © | caMoCTOATENBFHON | YCIIEBaEMOCTH U
JUCLIATUINHBI 5 [ . | xommeTeHIK
@) 2 £ paboTs MIPOMEKYTOYHOM
nab. | mpakr. | =@
Tlex. z'g aTTecTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Ponp wMartepuanma B
SKCIUTyaTallill  W3JENNH. o
IIpopaboTka Texymmid
OcHoBHbIE MOHATHS. TeopeTqueCKorO KOHTyHéHB' OIIK-1.1,
Hctopus pa3BuUTHS 2 5,2 P P o OIIK-1.2,
(JIEKILIMOHHOTO) YcrHblid
MaTepUaIOBEICHUS Kak OIIK-1.3
Marepuana 9KCIIPECC-0Mpoc
Hayku.Kimaccnduxarys
MaTepHaJoB.
3 IIpopaboTka
1.2 Knaccubuxkarms JIEKIITMOHHOTO Texymmuit
MarepuaioB.  OCHOBHbIE Marepuaia; KOHTPOJIb:
CBOMCTBA MaTepHasoB. IIOATOTOBKA K Bamura OIIK-1.1,
CBs3p MEXIy CTPYKTYpOMH 2 6 71a00PaTOPHBIM 11a00PaTOPHBIX OIIK-1.2,
Y CBOMCTBaMH MaTEpHAaJIOB. 3aHATHUSM; pabor. OIlK-1.3
Meronpt HCCIICA0BAHUS NIOATOTOBKA K KonTponbhas
CTPYKTYPBIL KOHTPOJIBHON pabora
pabote
Wroro no pazneny 4 11,2
2. ATOMHO-KPHCTAJUIMYECKOE
CTPOCHUE MaTEPHAIIOB
ITpopaboTka
2.1 Buapl KpPHUCTAIIOB. JIEKIIMOHHOTO Texyuui OINK-1.1
Kpucrannueckast 2 6 Marepuaia; KOHTPOJIb OIK 1'2’
pemerka. [Tommmopdusm. MOATOTOBKA K Konrponbnas OIK 1' 3'
AHM30TpONHSIL. KOHTPOJIbHOM pabora '
3 pabore
IIpopaboTka
2.2 Hedexrs JIEKIITUOHHOTO Texymuit OIK-1.1
KPHUCTALTHIECKOTO MaTepuana, KOHTPOJIb .
p 2 6 prasa; P OIIK-1.2,
CTPOCHUSL. Mexauusmsl MIOATOTOBKA K KonTponbhas OITK-1.3
muddy3nu KOHTPOJIBHON pabora '
pabote
HWroro no pazaery 4 12

3. Kpucramnmzanus pacriaBoB




IIpopaboTka

3.1 TepMmoauHAMUYECKHE HeKHHOHHOF'O Texymmit
YCIIOBHSL KPUCTAJUIU3AIHH. Marepraa, KOHTpOITE
Mexamusm MOATOTOBKA K KoHnTponsHas OIIK-1.1,
e — 2/1,41 8 n1a00paTOpHBIM pabora OIlK-1.2,
3aHATHAM; 3amnuTa OIIK-1.3
[Tapametpsl 6
B — TOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOH pabor
pabote
IIpopaboTka
3.2 Camonpou3sBojbHas U JIEKITMOHHOTO Texymmid
HECaMOIIPOU3BOJIbHAS MaTepuara, KOHTPOJIb
KpUCTAJUIM3aLHS. MOATOTOBKA K KoHnTponsHas OIIK-1.1,
MomudunupoBanue. 221 8 n1ab0paTOpHBIM pabora OIlK-1.2,
HennputHas 3aHATHIM; Samura OIIK-1.3
KpHCTAJUTH3ALIUSI. IMOATOTOBKA K 11a00paTOPHBIX
CrpoeHue ciuTKa KOHTPOJIbHOM pabor
pabote
HWroro no pazneny 4/3,41 16
4. Jlebopmamus u  Harpes
Je()OPMUPOBAHHBIX MATCPHAJIOB
ITpopaboTka
4.1 VYnpyras u JICKITMOHHOTO Texymmii
IIacTUYEeCKast MarepHaia; KOHTPOJIb
negopmanps.  MexaHu3M IMOJITOTOBKA K Kontponbhas OIIK-1.1,
nedopmaruu.  M3MeHenue 2/21 6 71a00PaTOPHBIM pabora OIIK-1.2,
CTPYKTYpbl ¥  CBOWCTB 3aHATHSM; 3amura OIIK-1.3
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K 11a00paTOPHBIX
MeTasuia mpH aeGpOopMaIiim. KOHTPOJIBHOM pabor
pabote
ITpopabotka
JIEKIITMOHHOTO Texkyuui
MarepHaia; KOHTPOJIb
;11.2 CI/BISES;{;HP;;;TP Z;T_p}?; IIOATOTOBKA K KonTponpras OIIK-1.1,
ehOPMUPOBAHHOTO 2/11 6 1a00PaTOPHBIM pabota OIIK-1.2,
3aHATHIM, amura OIIK-1.3
MeTaJa.
MOJATOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOM pabor
pabote
HWroro no pazaeny 4/31 12
5. MexaHnueckue CBOMCTBA
MaTepHaJIOB
IIpopaboTka
JICKIITMOHHOT'O Texymuit OITK-1.1,
5.1 OcHOBHBIE MOHATUS U 6 MaTepHaia; KOHTPOJIb OIK-1.2
OIpeeNCHUs. MOJIFOTOBKA K KonTponbhas S
N OIIK-1.3
KOHTPOJILHOM pabora
pabore
ITpopaboTka
JIEKIIMOHHOTO Texyuui
52 Bumi Metom Marepuaia; KOHTPOJIb
oGopynoBarHe s MOATOTOBKA K amura OIIK-1.1,
4 6 71a00PaTOPHBIM 71a00PaTOPHBIX OIIK-1.2,
HCIBITAHUS MEXaHWMYECKUX
CBOMNCTE. 3aHATHSM; pabot OIIK-1.3
MOZTOTOBKA K KontponbHas
KOHTPOJIBHOM pabora
pabote
Hroro no pazaery 4 12

6. ®a3oBElC W CTPYKTYpHEIE

MIPEBpaICHUs
JIByXKOMIIOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




IIpopaboTka

JICKIIMOHHOTO Texymmmit
OIIK-1.1,
6.1 OcHOBHbIC TMOHATHS 2 8 Marepuana; KOHTPOJTb OIK-1.2
TEOpUH CILIABOB. MOATOTOBKA K KonTponbnas .
. OIIK-1.3
KOHTPOJIBHON pabora
pabore
ITpopaboTka
JIEKIIHOHHOTO Texymmuit
. Marepuana; KOHTPOJTb
SﬁiTgh?amagzbiay?B;?;fe( MOATOTOBKA K KoHnTponsHas OIIK-1.1,
or T' - p I;oﬁme 2 4 6,6 | maGopaTtopHbIM pabora OIlK-1.2,
PYKTYP n 3aHATHIM; 3amuTa OIIK-1.3
CILJIaBOB.
MOATOTOBKA K ab0PaTOPHBIX
KOHTPOJIBHON pabor
pabote
Hroro no pazpeny 4 4 14,6
7. XKenezoyriaepoaucreie
CIIABBL
ITpopaboTka
7.1 XapakTepucTrka JICKITMOHHOTO Texymmii OIK-1.1
JUarpaMMbl (hazoBoro 2 8 MaTepuarna, KOHTPOJIb OHK-1.2]
COCTOSIHUS MOJITOTOBKA K KontposnbHast o
. OIIK-1.3
JKEJIe30-yTIIePOT KOHTPOJIBHON pabora
pabote
IIpopaboTka
JIEKIIHOHHOT O Texymmit
Marepuana; KOHTPOJIb
;2 VDB (DOE;/I;III;?_/,IMHH; MOATOTOBKA K KonTponbHas OIIK-1.1,
q ?yio};p B DABHOBECHOM 4 12/41 8 11a00paTOPHBIM pabota OIIK-1.2,
yry p 3aHATHUSM; 3amura OIIK-1.3
COCTOSIHUH.
MOATOTOBKA K 1ab0paTOPHBIX
KOHTPOJILHOM pabor
pabote
HWroro no pazgeny 6 12/41 16
8. Knaccuduxanys,
MapKUpOBKa U  TpPHMEHEHHE
JKEJIC30YTIIEPOMCTHIX CIIJIABOB
ITpopaboTka
8.1 CBs13b MEeXIy JIEKITUOHHOT'O Texymmuit
CTPYKTYpOW M CBOMCTBaMHU Marepuana; KOHTPOJIb
CephbIX YYT'YHOB. MO/ITOTOBKA K KonTponbhas OIlK-1.1,
Knaccudukarms, 2 221 6 11a00paTOPHBIM pabora OIIK-1.2,
MapKHUpOBKa u 3aHATHAM; 3amuTa OIIK-1.3
pUMEHEHHe CepBIX MOATOTOBKA K 1ab0PaTOPHBIX
IyTyHOB. KOHTPOJILHOM pabor
3 pabore
ITpopaboTka
8.2 Bmusmmue yriepora u JIEKIUOHHOTO Texymmii
o s Marepuana; KOHTPOJTb
npuMeced Ha  CBO¥CTBa
craneii.  Knaccudmkarms MOATrOTOBKA K KonTponbhas OIIK-1.1,
va KI/I.OBKa 1/; 2 6/21 6,3 | maGopaTopHbIM pabora OIIK-1.2,
PKHD 3aHATHUAM; 3ammra OIlK-1.3
NpUMEHEHHE
. MOATOTOBKA K 1ab0PaTOPHBIX
YIIIEPOUCTBIX CTANICH. .
KOHTPOJILHOM pabor
pabore
Uroro no pazneny 4 8/41 12,3
Uroro 3a cemectp 36 |36/14,41 106,1 3a4€T
9. ®opmupoBaHue

HEPaBHOBECHBIX CTPYKTYP




IIpopaboTka

JIEKIIHOHHOTO Texymmit
MaTepuara, KOHTPOJIb
R e p—— MOATOTOBKA K KoHnTponsHas OIIK-1.1,
B CTAIU TIpH HATPEBE. 5 2/11 8 n1a00paTOpHBIM pabora OIlK-1.2,
3aHATHAM; 3amnuTa OIIK-1.3
ITOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOH pabor
pabote
IIpopaboTka
JIEKIIHOHHOTO Texymmit
MaTepuara, KOHTPOJIb
T —— MOATOTOBKA K KoHnTponsHas OIIK-1.1,
B CTIU TIPH OXTaKICHHH 4 2/11 8 n1ab0paTOpHBIM pabora OIlK-1.2,
’ 3aHATHIM; 3amnuTa OIIK-1.3
IMOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabote
HWroro no pazneny 9 421 16
10.  OcHOBBI  TepMHUYECKOU
00paboTKH
IIpopaboTka
10.1 TTousTus 0 JIEKITUOHHOTO Texymuit
TEPMHUYECKOH  00OpaboTKe. MaTepuara, KOHTPOJIb OIIK-1.1,
Knaccugpukanus BUJIOB 2 4 MOATOTOBKA K KonTponbHas OIIK-1.2,
o . OIIK-1.3
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM pabota
pabote
IIpopaboTka
JIEKIIHOHHOT O Texymmit
MaTepuara, KOHTPOJIb
MOATOTOBKA K KonTponbhas OIIK-1.1,
ioﬁiﬁeagggf:siii?;ueﬂb 3 2/11 4 11a00paTOPHBIM pabora OIlK-1.2,
’ 3aHATHUSM; 3amura OIIK-1.3
ITOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabote
IIpopaboTka
JIEKIIHOHHOTO Texymmit
MaTepuara, KOHTPOJIb
MOATOTOBKA K KonTponbhas OIIK-1.1,
i;)éﬂi?;amca cranm. Bup: 3 2/11 4 11a00paTOPHBIM pabora OIIK-1.2,
’ 3aHATHSM; 3amura OIIK-1.3
ITOATOTOBKA K 11a00paTOPHBIX
KOHTPOJILHOM pabor
pabore
IIpopaboTka
104 Tlpespamenus mpH J'ICKLII/IOHHOF.O Texymmit
Harpese 3aKaJeHHOMN Marepuaia, KOHTPOI®
crams, Omiyek  cram. MOJrOTOBKA K Konrtponbnas OIIK-1.1,
Knaconpukamis, uems 3 2/11 4 na0opaTopHBIM pabora OIIK-1.2,
’ 3aHATHUAM; 3ammra OIIK-1.3
MPUMEHEHUE BH/IOB
oTIycKa. TOATOTOBKa K J1a00paTOPHBIX
KOHTPOJILHOM pabor
pabore
Wroro no pazaeny 11 6/31 16
11. Knaccuduxarys,
MapKHUPOBKA, CBOICTBa u
MPUMEHEHUE JIETUPOBAHHBIX

cranei




IIpopaboTka

JIEKIIHOHHOTO Texymmit
MaTepuara, KOHTPOJIb
111 Komer HOHHDIE MOATOTOBKA K KoHnTponsHas OIIK-1.1,
c an PYyKIL 3 | 2/1,21 6 n1a00paTOpHBIM pabora OIlK-1.2,
TAJH. 3aHATHAM; 3amnuTa OIIK-1.3
ITOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOH pabor
pabote
IIpopaboTka
JIEKIIHOHHOTO Texymmit
11.2 MHcTpyMeHTalbHbIC MaTepuara, KOHTPOJIb
cray. CTajayd W CIUIaBBI C MOATOTOBKA K KoHnTponsHas OIIK-1.1,
0CcOObIMU (pU3MYECKUMHU U 4 2/11 4,2 | naGopaTopHBIM pabora OIlK-1.2,
XHUMHAYECKUMU 3aHATHIM; Samura OIIK-1.3
CBOMCTBaMH. IMOATOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabote
HWroro no pazneny 7 42,21 10,2
12. MapkupoBka, CBOMHCTBa Hu
MPUMEHEHHUE CIUIABOB IBETHBIX
METAaJJIOB
remmomore | Texyuui
Ma];e ata: KOHTPOJIb OIIK-1.1,
12.1 Mensble CrIaBbl. 2 2 2 P ’ 3amumra OIIK-1.2,
ITOATOTOBKA K
11a00paTOPHBIX OIlK-1.3
11a00PaTOPHBIM
pabor
3aHATHSIM
remmomore | Texymui
12.2 AmoMHHHI # €ro Ma]ie ana: KOHTPOJIb OIIK-1.1,
ciuaBel. CIUIaBel THTaHa. 3 2 2 o FOIT)OBKa’K 3ammura OIIK-1.2,
IIpoune crnaBsl. A 11a00paTOPHBIX OIIK-1.3
71a00PaTOPHBIM
pabot
3aHATHSIM
Wroro no pazneny 5 4 4
13. Hewmerammnueckue
MaTepHabl
ITpopaboTka N
13.1  OcHOBHBIE  BHIBI JIEKIITMOHHOTO Texymumit
HCI.VICTaJ] HYECKHUX MaTepua’a, KOHTPOIL OIK-1.1,
1 . 4 4 P i 3alUTa OIIK-1.2,
MaTepuanoB. Mx cBoiicTBa ITOATOTOBKA K
11a00paTOPHBIX OIIK-1.3
U IPUMEHCHUE. 71a00PaTOPHBIM
pabot
3aHATHSIM
Uroro no pazneny 4 4
14. TTIpoMexyTOUHBIH KOHTPOJIb
(Dk3ameH)
ITpopaboTka
JIEKIIHOHHOT'O
141 KoucynpTauuum 1o MaTepuana. IIpomerxyTouHbIi OIIK-1.1,
NsyueHnue
BOIIpOCAaM TOJATOTOBKU K OMOIRHTEEHOTO KOHTPOJIb OIIK-1.2,
9K3aMeHy. A (Ox3ameH) OIIK-1.3
MaTepuara.
TToaroroBka k
9K3aMEHY
Uroro no pazneny
Uroro 3a cemectp 36 | 18/7,21 50,2 JK3aMeH
Hroro no nuciuminHe 72 54/21,6 156,3 3a4eT, IK3aMEH

)4




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTepuanoBeieHue»
peanu3yercsi B (popMe KypCOB, COCTABICHHBIX C HCIIOJIB30BAaHUEM pe3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4ucCIie C y4€TOM PEerHOHAIBbHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTel paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeIeHUEY PUMEHSIOTCS
TpaJMLMOHHAs,, MHTEPAKTUBHAs U HHPOPMAIMOHHO-KOMMYHHMKAI[MOHHAs 00pa3oBaTeiIbHbIC
TeXHOJIOTUH. [IpyM MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH y4deOHBIE
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTHUSl ~ COYETaeTcs €  HUCMIOJNb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUH, KOTJJa JIEKLIUU IPOBOAATCS B hopMe JIEKIHMi-BU3yaTH3auil, Ipu
peamu3anil  KOTOPBIX  H3JIOKEHHE  COJCpKAHUS  COMPOBOXKAAETCS  TNpe3eHTanuel ¢
JEMOHCTpalKel yueOHbIX MaTepuasoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAH0- U BUIACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYIIIOBBIE WM WHAMBHIAYyaIbHbIE 3aJaHUs 10 TpOWJeHHOW Teme. Ilpu
MPOBEJCHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTHUBHBIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO MPEIIOoJaracT akTHBHOE U HEJIMHEHHOE B3aMMOJICHCTBHE 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 MTO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
mporecce AaKTHBHBIX M WHTEPAKTHBHBIX (OpPM TPOBENCHHS 3aHATHA B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ 1eabi0 (GOPMHUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBlIeHa Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNHTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpadOTKy TeM B Hpoliecce
MOJITOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

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

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue mis By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YauukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Huadpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum pnocryna:
http://new.znanium.com/bookread2.php?book=257400. - 3arm. ¢ o2kpaHa. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
HaspeinoBa M. C., Makcuna E. JI. - 2-e u3a. — M.: U] PUOP, HUL] MH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pesxxum poctyma: http://new.znanium.com/bookread2.php?book=536942. — 3aru.
¢ akpana. — ISBN 978-5-369-01222-2.



http://new.znanium.com/bookread2.php?book=257400
http://new.znanium.com/bookread2.php?book=536942

0) lomotHuTeIBLHASI TUTEPaTypa:

1. Kommera, H. B. Ariiac MHKpOCTpyKTYp . ydeOHOe mocobue [mis Byzos] / H. B.
Kommena, 10. 0. Edumona, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Marautoropck : MI'TVY,
2019. - 1 oaekrpon. onr. guck (CD-ROM). - 3arm. ¢ turyn. skpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true

2. Yepenaxun, A. A. MarepuasnoBeieHre [ DIeKTPOHHBIH pecypc]: yueOHuk / Yepena-xuH
A. A., Cmonekula A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
nocryma: http://new.znanium.com/bookread?2.php?book=944309. — 3ar. ¢ skpaHa.

3. MarepuanoBeficHUE W TEXHOJOTHsI MaTEpHAIOB [DIJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / mox pen. A. W. bareimesa u A. A. Cmonbkuna. — M.: UTHOPA-M, 2018. — 288 c. —
Pesxum mocryma: http://new.znanium.com/bookread?2.php?book=946206. — 3ari1. ¢ skpaHa.

B) MeToauyeckue ykasaHus:

1. Ememtomna A.H., Konesa H.B., Ilerpouenko E.B. M3yuenue npuHuunoB padoThl U
YCTPOMCTBa MeTasiorpauyeckoro MUKpockona. Meroauyeckue ykazaHUs K JaOOpaTOpHOM
pabote. — Marautoropck: 'OY BITIO «MI'TY», 2009. -9 c.

2. Konesa H.B., Uykun B.B., Edpumosa 10.1O. M3yuenne MakpocTpyKTyphl JUTOTIO
MeTaJula ¥ JSHIPUTHOW KpHCTALIH3AMA. MeToIn4ecKkne yKazaHus K JJabopaTopHOU paboTe. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. [.1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememommu A.H., Ilerpouerxo E.B., Edumona I0.1O.
XKenezoyrnepoauctele crulaBbl. MeToauuyeckue YyKazaHusi K Ja0OpaTOpHbIM paboTaMm. —
Marnutoropck: 'OV BITO «MI'TY», 2010. —42 c.

4. EmemomnH A.H., Konesa H.B., [lerpouenxo E.B., Kopuuios B.JI. MakpocTpykTypa
CTaJIi U METO/IbI €€ OIIeHKU. MeTondyeckue yKkazanus K 1abopaTopHoil pabote. — MarHUTOropcek:
N3n-Bo MarauToropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2014. — 17 c.

5. Ememommmn A.H., Ilerpouenko E.B. MukpocTpykTypa JerupoBaHHBIX cTajell u
4yryHOB. MeToiuueckre yka3aHus K jabopatopHoii pabore. — Marauroropck: MI'TY, 2007. -9
c.

6. Emenrotmma A.H., I[Terpouenko E.B, CerukoB A.b. HccrnenoBanue BIUSIHUS XOJI0HON
IIacTUYeCKOW aedopmanu M TMOCIENYIOIIET0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEPIOCTh
HU3KOYTJIEPOAUCTON cTainy. MeTonuecKkue yKa3zaHus K J1adopaTopHoi pabore. — MarHUTOropck:
W31-Bo MarauToropck. roc. Texs. ya-ta um. I.11. Hocosa, 2015. - 8 c.

7. MonoukoBa O.C., Hedenve C.II., Illunakuna M.B. Iloctpoenue nuarpammbl
COCTOSIHHMS CHCTeMbl ciuiaBoB Pb — Sb. Meronnveckue ykasanus K JiabopaTopHOW padoTe.
Marnutoropck: U3n-so Marautoropek. roc. Texs. yu-ta um. I'.I1. Hocosa, 2015. — 8c.

8. Kommera H.B., Uykun B.B., Epumosa 10.10. N3yuenne MUKpOCTPYKTYpBI CTaIH U
YyryHa B HEPaBHOBECHOM COCTOSHMH. MeToauyeckne yka3aHus K J1abopaTopHOW pabore. —
Marnutoropck: MI'TY, 2009. — 15 c.

9. Ememommna A.H., Ilerpouenko E.B., Hedenper C.II. M3yueHue MUKPOCTPYKTYpPbI
[IBETHHIX CIJIaBOB. MeToanuecKkue ykazaHus K jabopaTtopHoii pabore. — Marauroropck: M3a-Bo
MaruuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2013. — 13 c.

10. Tlerpouenko E.B., Hedemper C.II., MomnoukoBa O.C., Ewmemommun A.H.
MukpocTpyKTypa NOpPOIIKOBBIX ¥ KOMIIO3UIIMOHHBIX MaTepralloB. — MeToauueckue ykazaHusl K
naboparopHoi padote. Marautoropck: MI'TY, 2010. —9 c.

11. Ilerpouenko E.B., Hlunakuna M.B. Binsinue Temneparypsl HarpeBa 1 nocjieyromei
NEepeKpUCTAININ3AMY Ha pa3Mep 3e€pHa aycTeHUTa. — MeToauueckue yka3aHus K J1a00paTOpHOM
pabote. Marautoropck: MI'TY, 2003. —12 c.

12. ITerpouenko E.B., Hepennen C.I1., Monoukosa O.C. CTpykTypa u CBOHCTBa


https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530034/3896.pdf&view=true
http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

YIIJIEPOMCTOM CTaM MOCIIEe OTKUTA U HOpMaIu3auuu. MeToquueckue yka3zaHus K 1a00paTopHOi
pabote. — Marautoropck: MI'TVY, 2010. —12 c.

13. Ilerpouenko E.B., MonoukoBa O.C., Hedenver C.II., 3akanka yriepoaucTtoi u
JETUPOBaHHOHN cTanu. MeToauueckue ykazaHus K JlabopaTopHoil paboTe. — MarHuToropck:
MI'TYVY, 2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriepoaucTol W JISTHPOBAHHOMW CTasIu.
Metoaunueckue yka3anus K 1abopaTopHoii paborte. — Marautoropck: MI'TY, 2013. -9 c.

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne orosopa Cpoxk neiicTBUS JIULEH3UU
MS Windows 7
Professional (mis J-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ix, 135 o1 17.09.2007 Gecepouo
Professional
7Zip CcBOOOIHO OECCPOUHO
ONEeKTPOHHbIE
akatel mo kypey  [K-227-12 ot 11.09.2012 0eccpodHO
“MaTtepuanoBeyicHue”
FAR Manager CBOOOJIHO 0OECCPOUHO
IIpodeccuonanabHbie 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI
HazBaHue kypca Ccplika
YHuuBepcuterckas UWHGOPMAIMOHHAS CUCTEMa e .
POCCIIS https://uisrussia.msu.ru
MexnyHaponHas pedepatuBHas 4| http://scopus.com
MOJIHOTEKCTOBasl  ClpaBouHas  0aza  JTaHHBIX ) '
MexyHapoaHas HayKOMeTpHYecKast

pedeparuBHas M MOJHOTEKCTOBas 0Oa3za mauHbix|http://webofscience.com
Hay4yHbIx m3ganui «Web of sciencey
DnekTpoHHbIe pecypebl oubmuoreku MI'TY um.

http://magtu.ru:8085/marcweb2/Default.asp

I'.1. HocoBa

denepanibHOE  TOCYAAPCTBEHHOE  OOKETHOE

yUpeKIeHNE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
POMBIIUICHHOW COOCTBEHHOCTH

WNudopmanmonnast cucreMa - EIuHOe OKHO

URL: http://window.edu.ru/

JOCTYIIa K HH(GOPMAIIMOHHBIM pecypcaM
[TouckoBas cucrema Axamemusi Google (Google

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

Scholar)

HaI_II/IOHaJIBHaSI I/IH(I)OpMaI_II/IOHHO-aHaHI/ITI/IHCCKaH

cucrema — Poccuiicknit wmumekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)

DnekTpoHHas 6a3a mepuoauyecKnx u3gaHui East
View Information Services, OO0 «1IBUC»
9 MaTepHa/IbHO-TEXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

https://dlib.eastview.com/

MaTepI/IaJIBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:


https://uisrussia.msu.ru/
http://scopus.com/
http://webofscience.com/
http://magtu.ru:8085/marcweb2/Default.asp
http://www1.fips.ru/
http://window.edu.ru/
https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
https://dlib.eastview.com/

1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyUYeHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
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,

- KOMITBIOTEPHBIMHU CHCTEMaMK 00paboTKu u300pakeHuii Ha 6ase I10 «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 PoxBemna u mo merony
bpunenns;

- yHuBepcanbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIBHOW YHHBEPCAIbHOW UCIIBITATeIbHOM NBYyXKOJI0HHOHM Mammuoi AG 1C-300 kN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNIbHON MBYXKOIOHHON 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 CKaHUPYIOIUM Mukpockornom JEOL JSM —6490LV;

- cucteMoil MUKpoaHanu3a ¢ nporpamMmHbiM obectiederreM INCA Energy 450 x-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. YueOHast ayquTOpHs Ui TPYIIOBBIX W WHAWBUAYAIBHBIX KOHCYJIBTAIHNA, TEKYIIETO
KOHTPOJISI M IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMIIbIOTEpHOM TexHukoi ¢ maketom MS Office, ¢ moakmouennem k cetu «MHTEpHET»
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

4. TTomernieHue AJI1 CAMOCTOSITETTLHOM pabOTHI OCHAIIEHO:



- KoMIbloTepHON TexHukoi ¢ makerom MS Office, ¢ mogkimrouenunem k cetn «HTEpHET» H €
JIOCTYIIOM B JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA,

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

5. Ilomemenue mis XpaHeHUS W TPOPHIAKTHYECKOTO OOCTY)KHMBAHHUS y4eOHOTO
000py1I0BaHUS OCHAILICHO:

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

- CTaHOYHBIM [TAPKOM M HHCTPYMEHTAMH JJISl PEMOHTA Y4eOHOT0 000py10BaHHUS.

6 YueOHO-MeTOo NYeCcKOe o0ecTieyeHrne CAaMOCTOATEILHOH PadoThl 00y4arouXcst

[To mucumrumae «MarepuanoBeeHue» MPeAyCMOTPEHa ayAWTOpHAs W BHEAYAMTOpHAsS
camocTosTelIbHas paboTa 00yJaromuxcs.

6.1 AyauTopHas caMOCTOsITeJIbHasi padoTa CTYJICHTOB MPEANOJaraeT BBITIOJHEHHUE
KOHTPOJIbHBIX PaboT.

Ilepeuens BONMPOCOB /Jis MOATOTOBKU K KOHTPOJIBHBIM ayIMTOPHBIM padoTraM Mo
TeMaM M CHUILTHHbI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaioB. MeToAbl MCCIIeI0BAHUS

1. Yro mzywaer MmaTepuanoBereHue?

2. IlpuBeaute mpuMepsl BIUSHUS CTPYKTYPHI HA CBOMCTBA MaTepHana.

3. HazoBute BUIBI CBOMCTB MaTEPHUATIOB.

4. Kakue cBoiicTBa Ha3bIBalOT (uznueckumMu? [IpuBenurte mpuMepsl CBOMCTB.

5. Kakwme cBoOMCTBa Ha3bIBAIOT MeXaHHUecKUMH? Ha30BHTE OCHOBHEICE MEXaHUUECKHE
CBOICTBA.

6. Kakue cBoiicTBa Ha3bIBAIOT XUMHUYSCKHMH? YUTO Takoe XUMHYECKas AaKTHBHOCTh W
XUMHUYECKas CTOMKOCTh?

7. Kakwue cBoiicTBa Ha3bIBAIOT TeXHONOrHYeckuMu? [lepedncinre u3BeCTHHIE BaM.

8. Urto XapakTepHu3yloT JuTeiHble cBoiicTBa? Ha3oBUTE OCHOBHBIEC U3 HUX.

9. Kaxkue cBoiicTBa XapaKTepU3ylT MOHATHUS: 00padaThIBAEMOCTh JABIICHUEM,
00pabaTbIBA€MOCTb PE3aHUEM, CBAPHBAEMOCTh?

10. HazoBuTe OCHOBHBIE TPYIIIBI MATEPHAJIOB U IAWTE UM KPATKYIO XapaKTePUCTUKY

11. Ha xakue KJIacchl ¥ MO KaKUM MPU3HAKAM JIENSIT METaILIbI?

12. Kaxue MeTayuibl Ha3bIBAIOT YEPHBIC METAIUIBI?

13. Kakwue MeTamisl OTHOCAT K 1IBeTHBIM? Ha30BHUTE OCHOBHBIE TPYIIIBI IIBETHBIX METAJLIOB.

14. B yem npeumyniecTBa YepHbIX METAJUIOB?

15. KakoBbI TOCTOMHCTBA IIBETHBIX METAJLIOB?

16. KakoBBI IOCTOMHCTBA HEMETAJUTMYECKUX MaTeprasioB? I e uxX MpUMEHSIOT?

17. Kakwue maTepualnsl Ha3bIBaIOT TtacTMaccamMu? Kak oHH moapasaensiroTcs?

18. Yto Takoe KOMIO3UTHBIE MaTepHabl? KakoBbl X MpenumymiecTra?

19. JIng yero HEOOXOAUMO UCCIIEAOBATH CTPYKTYPY MaTepHanoB?

20. Kaxk nmoapasnensercsi CTpyKTypa B 3aBHCHMOCTH OT pa3Mepa €€ JJIEMEHTOB?

21. Yo Ha3BIBAIOT TOHKOM CTPyKTYpoii? Kak oHa nzydaercs?

22. Uto Ha3bBaloT MHKpOCTpyKTypoi? Kak ona wu3yuaerca? JlaiiTe XapakTepUCTUKY
MHUKPOCKOIIMYECKOMY METOAY UCCIIEN0BAHUS METAJLIOB.

23. Uto mHa3pBalOT MakpocTpykrypoir? Kak onHa wu3ywaercs? OxapakTtepusyiTe
MAaKpOCKOIIMYECKUE METO/IbI AHAJIN3a METAJLIIOB.

24. Jlaiite XapaKTEPUCTHKY SJIEKTPOHHO-MUKPOCKOMHMYECKUM METOJIaM HCCIIEIOBAHMUS



METaJUIOB.
25. Jlaiite XxapakTepuUCTUKY TU(GPAKIIMOHHBIM METOaM UCCIIeI0BAaHUS METAIIIIOB.

TeMma 2. ATOMHO-KPUCTA/UIHYECKOE CTPOEHNE MeTAJJIOB

1. Yewm oTnnuaroTcsa KpUCTAIIMYECKHE Tela OT aMOP(PHBIX Tem?

2. Kaxue matepuanbl Ha3bIBAIOT KPUCTAIUIMYECKUMU?

3. Kaxkue marepuainbl Ha3pIBalOT aMOPPHBIMU?

4. Yem o0ObBsCHSETCS 3aKOHOMEPHOE YIOPSJOYEHHOE pACIOJIOKEHHE AaTOMOB B
KPUCTAJUIMYECKON perieTke?

5. Kakue Tumsl cBs3U CyIIECTBYIOT?

6. HazoBuTe OCHOBHBIE CBOICTBa METAUIOB. YeM OOBIACHSIOTCS 0OcoOble CBOMCTBA
METaJIJIOB?

7. UTo Ha3BIBAIOT KPUCTAILITUYECKON PEIIETKOM?

8. Urto Ha3BIBAIOT NAITBHUM MOPSIKOM B MaTepuae?

9. UYro Takoe aneMeHTapHas syeiika? Kakumu napamerpamu OHa OMUCHIBAeTCA?

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

11. Yto Ha3bIBAIOT KOOPAMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KpUCTaNTMYECKHE PEHICTKA METAINIOB HA3bIBAIOT IJIOTHOYITAKOBAHHBIMH?

13. B uem cymHocTh nonumopdusma? Uto takoe noaumopdHoe npespaiieHue?

14. Yro Takoe anuzorponus? KakoBa npuunHa aHU30TPOITHH?

15. Tlouemy MOHOKPHUCTAILIBI SBISIOTCA aHU30TPOIHBIMU MaTepuanamu?

16. ITouemy NOTMKPHUCTAITMYECKIE MATEPHAIIBI SIBISIOTCS KBA3UM30TPOITHBIME?

17. Tlouemy amop(HbIe Tena SBISFOTCS HICTUHHO U30TPOITHBIMU?

18. Uro Ha3pIBaIOT MedeKTaMHi KPUCTATUTNIECKOTO CTPOSHHS?

19. Kak xkiaccuuuupyroT HECOBEPIICHCTBA KPUCTAIITUIECKOTO CTPOSHUS?

20. OxapakrepusyiiTe ToueuHbIe 1e(DEeKThl KPUCTATUIMIECKOTO CTPOCHHSL.

21. Kakyro ponb UrparoT To4euHble JeeKThl B KPUCTANIMYECKUX MaTepuanax?

22. Kakue HECOBEPIIEHCTBA KPUCTAJUIMYECKOTO CTPOSHUS HA3bIBAIOT JMHEHHBIMH H
nouemy? Kakue ObIBalOT AMCIOKAITUH?

23. KaxoBa poib JUCITOKAUK B KpUCTAIIax?

24. Yto Ha3BIBAIOT IPAHUIIAMU 3€PEH, TPaHUIIaMU CyO3epeH?

25. Kaxyro posib UTparoT rpaHuUIlbl 3€PEH B KpHCTaIIax?

Tema 3. Kpucranausauus pacnjiaBoB

1. OObscHUTE NPHUHIUNHAIHHOE OTIMYHE KPUBBIX OXJIAXKIEHHS IPH 3aTBEPICBAHUU
KPUCTANTHYECKUX U aMOP(HBIX MaTepHasoB.

2. KaxoB ¢pusnyecknii cmbic Temmeparypsl To?

3. Tlouemy pnis Hauvana KpUCTAJUIM3AallMM HEOOXOAMMO TNEepEeOXJIakIEeHHE KUIKOTO
MeTaJljla HU»Ke TeMIlepaTyphl paBHOBECHS?

4. Kakoil mpouecc Ha3plBalOT mepeoxyaxaeHueM? UTo Ha3bIBalOT  CTENEHbBIO
MepeoXTKIACHUA?

5. KaxoB MexaHu3M KpHCTaLIM3aMUN?

6. Kaxk nmpoucxoaut poct KpucTamioB?

7. Uewm 3aBepiiaercs Nporecc KpUucTaIn3anun’?

8. Kakx BmmseT CKOpPOCTh OXJ@KICHWS TpU KPHUCTAUIM3AIMA HA  CTETCHb
HepeoXJIaXaeHNu?

9. Kakumu daxropamu ompezenseTcs BO3MOXKHasl CTENEHb MEPEOXTAKACHUSA >KUIKOTO
MeTaJula HIKEe TeMIepaTypbl KpUCTaIUTM3aun?

10. Kak MO>XHO MOTYyIUTh aMOP(HBIN MeTaI?

11. Yto MOKET NOCITYKUTh 3apOABILIEM IIPH HECAMOIIPOU3BOJIBLHON KPUCTAIIIIN3ALUN?

12. Tlouemy mpu O4YEHb MaJIOH W OYCHH OOJBIINOW CTEICHH TEPEOXTKICHUS



KpUCTAJIIIM3aLus OJaBisieTcs?

13. Yto Ha3bBaloT obOnacTsaMH OnwxkHero mopsaka? Kakyro poib OHHM UIparoT MpH
KpUCTAJLIN3ALUH?

14. Kak nmpoucxoIuT TOMOreHHoe 3apokaeHue? UTo MOXKET CIyKUTh 3apOoJIbIIeM IpH
CaMOIIPOU3BOJIBHOM KpHUCTaIn3auun?

15. Kakoii 3apoplil Ha3bIBalOT KpuTHueckuM? Kak MeHseTcs: ero pasMep ¢ yBeIHMUECHUEM
CTEINEHU MePEOXIIAKIACHUS?

16. HazoBuTte nmapameTpsl KpUCTAILTU3ALIUH.

17. Kak Biusger creneHb NEPEOXJAXKIEHUS HA YHCIO LEHTPOB KPUCTAUIM3ALMM U
JUHEHHYIO CKOPOCTh POCTa 3apO/IbIIIEH.

18. Yem xapakrepusyercs rereporennoe 3apoxaenue? [louemy oHo sHepreTudecku 6oiee
BBITO/IHO, Y€M TOMOTeHHOEe?

19. Kaky1o poJsib UTparoT MPUMECH NP KPUCTAIUTU3ALUHU?

20. Yro Ha3pIBalOT MOAUDUIIMPOBAHUEM MIPH KPUCTALTU3ALNN?

21. Kaxue Mepbl MOKHO MPEAJIOKHUTH Il TOTO, YTOOBI 00ECIICUNUTh MOIYYEHUE MEIKOTO
3epHa MpHU KpUCTaUIU3auu?

22. Kakoll KpuCTal Ha3bIBalOT ACHAPUTHBIM? [lodemy mpu 3aTBepJeBaHUM MeTaylia
KPHUCTAILJIBI PACTyT B BUJIE ACHIPUTOB?

23. Kakwue KpucTauTn4ecKie 30HbI MOT'YT (JOPMUPOBATHCS B CIIUTKE?

24. Tlouemy Ha MOBEPXHOCTH CIIUTKA 00pa3yeTcs 30Ha MEJIKUX PAaBHOOCHBIX KPUCTAJIOB?

25. Yto Ha3BIBAIOT CTOJOYATHIMH KPUCTAILIAMU?

26. 3auem MpPOBOJAT ONEPAIUIO OJICTYKUBAHUS TIPU MOTYUYEHUU OTIUBOK?

27. Tlouemy w™artepuas  (opMbl  (M3TOXKHMIBI) BIMSIET Ha BEIUYMHY 3€pHA
3aKpUCTATM30BaBIIETOCs MeTajuia?

28. Urto wHazpBaroT ycankoi? YUTo Ha3BIBaIOT ycamouHoW pakoBwHOH? [louemy oHa
obpa3yercsa?

Tema 4. lepopmanust 1 Harpes 1e()OPMHUPOBAHHBIX MATEPHAIOB

1. B uyewm paznuume MeXIy yIpyroi u niacTuyeckoil nepopmanneit?

2. Uro Ha3BIBAIOT IUIOCKOCTSIMH CKOJNBXKeHHs? YTO Takoe TJIaBHBIE IIJIOCKOCTH
CKOJIbJKEHUS?

3. KaxoB MexaHu3Mm 1uractudecko pedopmarim?

4. B dyeMm pa3nuuue MEXAYy CKOJIbXEHHEM M JBOMHUKOBAaHMEM IIpHU IJIACTUYECKOMH
nedopmaruu?

5. KaxoBa mpuunHa MEXaHUYECKOTO Hakjena?
Kak mioTHOCTh IUCIIOKaMid BIUSET HAa MPOYHOCTHBIE CBOMCTBA?
Kak MeHstoTCsI CBOMCTBA MeTasia MpH XOJIOTHON TIacTuYecko aedopmarun?
Kak u3mensiercst ctpoeHue Metajuia npH miacTi4eckon aegopmarm?
. Uro Takoe Tekctypa nedopmarun’?

10. Yro Ha3BIBArOT BO3BPATOM IIPH HATrPEeBe XOJI0AHOAE(HOPMUPOBAHHOTO MeTaa?

11. Yro Ha3bIBAIOT MOJUTOHMU3ALKEH PH HArPeBE XOJI0THOAPOPMHUPOBAHHOTO MeTasia?

12. Yro Takoe 3apOoAbIIIA PEKPUCTAIUTH3AIHH?

13. Yro Ttakoe Temmeparypa peKpUCTAIUIN3ALUU?

14. Kakue usMeHeHUs CTPYKTYphl, HA0II0Aa€MOM B ONTUYECKUI MUKPOCKOII, TPOUCXOISAT
IIPY IEPBUYHOMN PEKPUCTAIIIIN3ALUN?

15. KakoBa TemnepaTypa peKpuCTalNIN3alli YUCThIX METAIIIOB?

16. B yem pa3HHIIa MEXIYy MEPBUYHOIN U BTOPHYHON PEKPUCTATITU3ALINH?

17. B uem oTiimune coOMpaTeabHON M BTOPUYHON peKpUCTATUTH3aUN?

18. Kak  MeHsOTCS ~ CBOHCTBA  XOJNOJHOAC(POPMHUPOBAHHOIO  MeETaula  MpHU
PEKpHUCTAIIN3AHU?

19. KakoBa poiib peKpUCTATU3AUOHHOTO OTXKHTra?

20. B dgem pasznuuue MeXay XOJOAHOU U Topsiueit TuracTuueckon aedopmarusamu?

6
7.
8.
9



Tema 5. Mexannueckue cBoOiicTBa

1. UYro nazpBatoT npouyHOCThIO? Kak ompenenstoTcss MPOYHOCTHBIE XapaKTEPUCTUKU
MaTepuana?

2. JlaiiTe ompeneneHre OCHOBHBIM MPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uro Ha3BIBAIOT IMIACTUYHOCTHIO? Kak ompenenstoTcs miacTU4ecKue XapaKTepUCTUKU
Marepuaia?

4. JlaiiTe onpe/eneHrue OCHOBHBIM IIJIACTUYECKUM XapaKTEPUCTUKAM.

5. Kakue cBolicTBa XapakTepu3yeT TBEPAOCTh?

6. Ha3zoBute MeToabI ONpeeneHIs TBEPIOCTH.

7. Uem OTIIMYAIOTCS XPYIKOE U BA3KOE pa3pyLICHUs?

8. Ha3zoBute u oxapakTepu3ynTe BHJIBI H3JIOMOB.

9. Uro Takoe nuHamuveckue ucnbiTanus? Kakue xapakTepuCTUKU ONMPEAENSIOTCS MPHU

JUHAMHUYCCKUX HCIBITAaHUSIX ?

10.

3auem MMPpOBOJAT YCTAJIOCTHBIC HUCITBITAHUA?

Tema 6. @a3oBble M CTPYKTYpHble MNpeBpallleHUus B IBYXKOMIIOHEHTHBIX
MeTAUNINYEeCKHX CHCTeMax

oukrwdE
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10.

Uto Takoe KOMIOHEHT, (ha3a, CIIaB, CUCTEMA CILJIaBOB?

Cdopmynupyiite npasuio ['n66ca. [lpuenure npuMepsl €ro UCMOIb30BAHUS.

Jaiite onpenencHue MOHATHIO AUarpaMMa cocTostausl. Kakoe cocTosiHue oHa oTpaxkaer?
Tumbl pa3 B METAUIMYECKUX CHCTEMAX.

ChopmynupyiiTe mpaBuiio peryara (0Tpe3koB). J1Jist uero oHO UCTIONb3yeTcs?
CxeMaTH4HO M300pa3uTh OCHOBHBIE (Pa30BBIC TUATPAMMBI ABOMHBIX CHCTEM H JaTh MX
XapaKTEPUCTHUKY.

Jlatb xapakTepucTuky (a3 u 0e3BapuaHTHBIX MPEBPAILIEHU CHCTEMBI.

CxeMaTU9HO H300pa3uTh KPUBYIO OXJIAXKICHUS JTFOOOTO CIUIaBa CHCTEMBI.

CxeMaTH4HO U300pa3uTh CTPYKTYpy JHOOOro cIjlaBa CHCTEMBI MpPH KOMHATHOMN
TeMIeparype.

PaccuntaTte OTHOCHTENBHOE KOIWYECTBO CTPYKTYPHBIX COCTaBISIIOIIUX B CIJIaBe U
CXEMaTUYHO M300pa3UuTh €ro CTPYKTYpY IPH KOMHATHOM TeMIieparype.

Tema 7. Kese30yriiepoaucroie ClJIaBbl

ook owdE

BC?
7.
8.

JaiiTe XxapakTepUCTUKY KOMIOHEHTOB cuctembl Fe-C.

Jaiite xapakTepucTky eppura.

JaiiTe XapaKTepUCTUKY ayCTECHUTA.

Yro Takoe rpadut?

YTto Takoe eMEeHTUT?

Kakoe npespamenune npoucxoaut Ha aunuu ES, GS, CD, ECF, PSK, HIB, PQ, AB,

Hazopute JIJUHUIO, II0 KOTOpOﬁ BBIACTIACTCSA HCpBH‘-IHLIfI OEMCHTHUT, BTOpH‘-IHBIﬁ

LEMEHTHT, TPETUYHBINA [IEMEHTUT, (EePPUT U3 ayCTEHUTA.

9.

10.
11.
12.
13.

HazoBuTe TMHNIO NEPUTEKTUYECKOTO, IBTEKTUUECKOT0, SBTEKTOUITHOTO ITPEBPALLICHUMN.
HazoBute nmuanm noaumMop(HBIX MpEeBpaIICHUM.

HazoBute kpuTHiyecKre TOUKU CTAIIU.

Kaxoit ¢hepput Ha3bIBaIOT MEPECHIIIEHHBIM U TIOYEMY?

OOBSICHUTE CTPYKTYpPy TEXHHUYECKOTO JKeJe3a, TOIBTCKTOUTHOW, HBTEKTOHJIHOM,

3a3BTEKTOUIHOMN CTAJIH.

14.

Onwumute oOpasoBanue nenedypura. Kakoi neqe0ypuT Ha3bIBalOT MPEBpAIEHHBIM?



15. OOmsacHUTE CTPYKTYpPY OEIOr0 J03BTEKTUYECKOT0, SBTEKTHYECKOT0, 3a39BTEKTHYECKOTO
YYTI'YHOB.

16. ITouyemy Oenblil YyryH HE HCHOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepua?

17. Onummute oOpa3zoBaHue ayCTCHUTO-TPAPUTOBOM KOJIOHUHU B CEPBIX YyT'yHAX.

18. Kakue cruaBel UMEIOT CTPYKTypy, cocTosmlyo u3 (epputa u mnepaura? Kakue
Pa3sHOBUIHOCTH TaKUX CTPYKTYP Bbl 3HaeTe?

19. Kakue criaBsl UMEIOT CTPYKTYPY, COCTOSIYIO U3 nepauTa? Pa3HOBHIHOCTH MepIuTa.

20. B kakux cmiaBax B CTPYKType HaOJII01aeTCsd BTOPUYHBIA IEMEHTUT?

21. Kakue cmiaBbl MMEIOT CTPYKTYpY, cocToAllyto u3 ¢eppura u nementuta? Kakue
Pa3sHOBUIHOCTH TaKUX CTPYKTYP Bbl 3HaeTe?

22. Kakwue CTpyKTypbl Ha3bIBaIOT BUIMAHIITETTOBBIMH?

23. Kakue criiaBbl UMEIOT CTPYKTYPY, COCTOSIYIO U3 pepputa u rpaduta? PasHoBUIHOCTH
TaKUX CTPYKTYp?

24. Kakas c¢dopma rpaduTa B MEHBIICH CTENEHH OCIAONIAET METAJUIMYECKYI0 OCHOBY
yyryHa?

25. Kakue criiaBbl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 IepauTa u rpadura? PazHoBuaHoCTH
TaKUX CTPYKTYp?

26. Kakoii crutaB Ha3bIBalOT CEpbIM YyTYHOM Ha (eppUTO-TIepiuTHON ocHOBe? Kak B HeM
MPOMCXOUT IBTEKTOUIHOE MTpeBpaIieHue?

27. YxaxuTe CTPYKTYpHBIN PU3HAK CTalld, O€JIOro YyryHa, Ceporo 4yyryHa.

Tema 8. Kiuaccupuxamusi, MapKupoBKa W TNpPHMEHEHHE KeJIe30yIrJIepoaucThIX
CIJIABOB.

[To kakuM mpHU3HaKaM KJIacCU(PUIMPYIOT Cepble YYT'yHBI.

MapkupoBKa U IpUMEHEHUE CepPOro (JUTEHHOro) YyryHa.

MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOIO UYT'yHa.

MapkupoBKa U IPUMEHEHNE KOBKOI'O YyT'yHa.

Kaxoii yyryH Ha3pIBatoT aHTUQPUKIIMOHHBIM? KakoBbl ero cBoiicta?

Kakoit uyryHn Ha3piBaloT oTOesneHHbIM? KakoBbl ycioBus (HOpPMUPOBAHHS €ro
CTPYKTYpHbI?

7. BnusHMe yriepoaa u MOCTOSHHBIX TPUMEcei Ha CBOMCTBA CTaJH.

8. Ilo xakmM mpu3HaKaMm KiIacCU(DUIUPYIOT CTaIN?

9. MapkupoBKa U IPUMEHEHHE YTIIIEPOAUCTON CTaIl OOBIKHOBEHHOTO KayeCTBa.

10. MapkupoBKa ¥ IPUMEHEHHE KaYeCTBEHHOW KOHCTPYKIIMOHHON YTIIEPOTUCTOMN CTaIIH.
11. MapkupoBKa U MPUMEHEHUE UHCTPYMEHTAILHON YTIIEPOAUCTON CTAJIH.

12. MapkupoBKa U IPUMEHEHHUE CTAIN ST PACOHHOTO JTUTHSI.

13. MapkupoBKa U MPUMEHEHUE aBTOMATHON CTaJIH.

14. Pacumudpyiite u gaiite XxapakTepUCTUKY ciuiaBy cieayromux Mapok: Ct Okm, Ct 3cn, Cr
Sme, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CY 30, B4 40, BY
60, K4 35-12, KUY 60-3.

ocoarwnE

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npespanieHus NepJInTa B ayCTEHUT?
Yro takoe (hazoBas nmepekpucTaIM3anus’?
Urto Takoe HacneacTBEHHOE 3epHO? JlefcTBUTENbHOE 3€pHO?
Kak Biuser pocT 3epHa Ha CBOWCTBaA cTaIN?
Yro coboii mpeAcTaBiIseT AMarpaMma H30TEPMHUUECKOrO pachajia MepeoxJiaxIeHHOro
aycreHuTa? Kakyro 3aBUCHMOCTb OHA ITOKa3bIBAET?
6. Kaxkoit aycTeHUT Ha3BIBAIOT MEPEOXITKICHHBIM?
7. Kak MeHsercs YCTOWYMBOCTh NEPEOXJIAXKIAECHHOIO ayCTEHUWTAa HpPHU TMOHUKEHHUU
TEMIIEPATYPHI IPEBPALLECHUsA?

oo E



8.  Or 4yero 3aBUCUT XapaKTep CTPYKTYpbl IpPH H30TEPMHUYECKOM IPEBpAIICHUU
MEPEOXJIAXKICHHOTO ayCTeHUTA?

9. Hasoswure TemreparypHbie 00JIACTH MTPEBPAILECHHS TEPEOXITKICHHOTO ayCTEHHUTA.

10. TIIpu xakoM mpeBpamieHuu ecTh U auddy3us xenesa, u quddysus yriepona?

11. Tlpu xakoM mpeBpalleHUH MMoAaBiIeHa ToIbKo aAuddys3us sxeneza?

12. Tlpum kakoMm mpeBpamieHud mnojasieHa auddys3us sxkemesa u yriepoma? Kakoe
npeBpalieHuit sBisieTcs: 6e3audPy3noHHBIM?

13. KakoB MexaHu3M MEpIUTHOTO MpeBpalieHus?

14. Yto mpencraBiseTr coOOW MpOAYKTH TU((GY3HOHHOTO IMPEBpAIIEHUS ayCTCHHUTA B
yriiepoauctoi cranu? YTo Takoe MEeKIUIACTUHOYHOE pacCTosiHUE?

15. Yto 001Iero UMEIOT CTPYKTYPHI IEPIUT, COPOUT U TPOOCTUT? UTO HX OTIUYACT APYT OT
apyra?

16. KakoB MexaHU3M U OCOOCHHOCTH MapTEHCUTHOTO TIPEBPAIICHUS?

17. Yro mpencrasiser coboil nmpoaykThl 0e3auddy3noHHOro MpeBpalleHusl aycTeHUTa B
YTIIEPOIUCTOM cTaIn?

18. Uro npencrasisger co00il MAPTEHCUT B YIIEPOAUCTOM cTamun?

19. Yto Ha3BIBalOT KPUTUIECKON CKOPOCTHIO 3aKAIIKU?

20. Kak conepskaHue yriepo/ia BJIUsET Ha CBOMCTBA CTaIM MPU 3aKaJKe HA MAPTECHCHUT?

21. Kakoii ayCTeHUT Ha3bIBAaIOT OCTATOYHBIM?

22. Kaxkoe 13 npeBpalieHuil Ha3bIBalOT MPOMEKYTOYHBIM?

23. KakoB MexaHW3M OCHHUTHOTO MTPEBPALICHUS?

24. Kakue CTpyKTypsl oOpasytorca mnpu OelHUTHOM mpeBpamieHuu? UYem oHH
paznuuarorcs? KakoBsl ux cBoicTBa?

25. Kak gnerupyrolue 5SJIE€MEHThl BIUSIOT HA YCTOMYMBOCTH MEPEOXIIAXKIECHHOTO
aycTeHuTa?

26. Yro co0oii mpeaCTaBIAIOT TEPMOKUHETUYECKHE TUarpaMMBl.

27. Kak MOXHO MCTIOJIB30BATh IUArpaMMEBI paciiajia MepeoxXIakICHHOTO ayCTeHUTa?

Tema 10. OcHOBBI TepMHYECKOiIl 00padOTKH

1. [larp XapakTepUCTHKY KPUTUIECKHX TOYEK CTAIH.

2. JlaTtb ompezeneHue MOHATHS TepMUudeckas o0padoTka. Yka3aTh €€ poJib.

3. Pacckasarp o kiacCUpUKAMKA U BUJIAX TEPMHUUYECKOW 00paboTku. IlpuBectn oOmIyro
XapaKTEPUCTUKY TEXHOJIOTMUECKUX MPOIIECCOB TEPMUUYECKON 00pabOTKHU CTaIH.

4.  OOBICHUTDH, IO KAKOMY MPU3HAKY OTXKUT MoApasnensercs Ha orkur [ u Il poga.

5. /Jarp knaccudukanuio BuoB oTkura I poga. OOBSCHUTD 11e1b, HA3HAYEHUE U PEKUMBI
KaXJ10T0 BHUJA.

6. Jarp xmaccudukanyro BuaoB okura Il poga. OObSICHUTS 11eTh, HA3HAUCHHE H PEXKUMBI
KaXJ10T0 BHUJA.

7. JlaTb ompeneneHue TepMUIecKoi 00paboTKu, Ha3bIBaeMoit 3akanka. OObSICHUTH BBIOOP
TEMIIepaTypbl HarpeBa Mo/ 3aKajaKy Ui Pa3HbIX TPYII CTaleH.

8. OOBICHUTH, KAK BBIOMPACTCS OXJIAXKIAIOIIAS Cpeia IMTPH OCYIIECTBICHUH 3aKaIIKH.

9. Jlatp ompeneneHue KPUTHUYECKOW CKOPOCTH  3aKajKH, 3aKaJMBa€MOCTH U
MIPOKAITMBAEMOCTH.

10. IIpuBectu XapakTEpUCTUKY BBICOKOTEMIIEpATYpPHOH M  HU3KOTEMIIEpaTypHOU
TEPMOMEXaHHYECKOH O00pabOTKH. YKa3aTh NPEUMYIIeCTBA M HEJAOCTATKH KaXJIOTO BHIA WU
00J1aCTH IPUMEHEHHUS.

11. Jatp oOmyro XapakTEpPUCTHKY IPOIECCOB XUMHUKO-TEPMUYECKONH 0O0pabOTKHU:
[IEMEHTAIMH, a30TUPOBAHMS 1 HUTPOLIEMEHTAIHH.

12. OOBsACHUTH Ha3HAYCHHS U CYITHOCTH TU(PHY3MOHHOTO HACKIIIICHHUS.

Tema 11. Knaccupukauus, MApKHPOBKA, CBOIICTBA U MPUMEHEHHE JIETUPOBAHHBIX CTaJIeil



1. Jlate ompeneneHue MOHATUSAM JIETUPOBAaHHAS CTaJlb, JISTUPYIOIIUNA HJIEMEHT.

2. Kunaccudukanus nerupoBaHHbIX cTajled 110 XUMUYECKOMY COCTaBY, 10 Ha3HAYEHUIO, [0
Ka4yecTBY.

3. Kak pacnpenenstorcs gerupyromue 3JeMeHThI B CTaIsAX?

4. Kak nerupyromue 3JI€MEeHThI BIUSIOT Ha TOIUMOp(hU3M xeme3a?

5. Kak nerupyromnue 31€MeHThI BIHUAIOT Ha YCTOHUMBOCTD NIEPEOXIIaKICHHOIO ayCTEHUTA.

6. Kunaccudukanus JerupoBaHHBIX CTaled MO CTPYKType B PaBHOBECHOM COCTOSIHUU
(OTOXOKEHHOM COCTOSTHUH ).

7. Knaccudukanus JerUpoBaHHBIX CTaJIel MO CTPYKTYypE B HEPABHOBECHOM COCTOSIHUHU
(HOpMaJIM30BaHHOM COCTOSIHHH).

8. Kak B MapKupOBKe JIETMPOBAHHBIX CTAJEH yKa3bIBACTCS: COJAEp)KAaHHE Yriepoja, BUI
JIETUPYIOILErO JIEMEHTAa U €ro CoJepKaHHue, KauecTBO. YMeTh paciiu(poBaThb MapKy CTailH,
yKa3zaB: COJAEpXaHHE yriepoAa; BHJ JIETUPYIOLIEr0 d3JEMEHTa M €ro COJEp)KaHue;
KJIaccu(pUKaIUIO 10 Ka4eCTBY; Ha3HauUeHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B 4em 0coOeHHOCTH MHUKPOJICTUPOBAHUS CTAIIH.

10. ITpuHUMOBI IErMPOBAaHUS KOHCTPYKIIMOHHBIX CTaJeH.

11. OcHoBHBIE IpyHIbl KOHCTPYKIMOHHBIX CTalEH.

12. Ponp yriepona, IpUHLMIIBEI JIETUPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTaJICH.

13. Kakue MamMHOCTPOUTENbHBIE CTAlM HA3bIBAIOT YIYyYIIaeMbIMH M TO4YeMy?
3aKOHOMEPHOCTH MX JISTUPOBAaHUS M TepMuyeckod oOpaboTku. IlpuBeaure mpumepsl Mapok
CTaJIU.

14. Cranu ans neMeHTaluu, HUTPOLIEMEHTAMY U a30TUPOBAHMUS.

15. KakoBa posb yriepoa v JISTUPYIOIINX 3JIEMEHTOB B IIAPUKOIOIIMITHUKOBBIX CTAJISIX ?
OcobeHHOCTH TpeOOBaHUH K 3TUM CTAJsIM M UX TepMHuueckas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIeH.

16. KakoBa poinb yriepoja u JISTUPYIOUIMX 3JIEMEHTOB B PECCOPHO-TIPYXHHHBIX CTaJsAX?
OcoOenHocTH TpeOOBaHUM K 3TUM CTaJIIM U UX TepMudeckass oOpaboTka. [lpuBectu npumepsl
MapoK CTaJIeH.

17. OOBACHUTH OCHOBHbBIE IPUHIUIIBI CO3JaHUSI BBICOKOTIPOUHBIX CTajlel

18. Cranu u craBbl 7151 pEXKYILIUX HHCTPYMEHTOB.

19. BeicTpopexymire cTaiy.

20. IrtammoBsle cTaH.

21. BanxoBble cTany.

22. Cranu Ui MepUTeIbHOI0 HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOHCTBa U NMPHUMEHEHHE CILJIABOB IBETHBIX METAJLIOB.
Hemeranimueckue Marepuabl

1. OcHoBHBIE CIITaBBI HA OCHOBE MeIU (OPOH3BI U JIATYHH ), UX MAPKUPOBKA U TPUMEHEHUE.

2. OcHOBHBIE CIJIaBBI Ha OCHOBE aliOMUHUS  (nedhopMHUpyeMble, TEPMHUYECKH

HEYIPOYHSEMbIE U YIIPOYHIEMBIE), UX MAPKUPOBKA U TPUMEHEHHE.

CBoiicTBa 1 NPUMEHEHHE CIJIABOB HA OCHOBE TUTAHA.

4. Kaxkue cruiaBel Ha3biBaloT 6a00uTamu? KakoBbl MpuUHIUIBI WX co3manus. [IpuBeguTe

MpUMEPHI TAKUX CIIJIABOB.

Kakne Marepuansl Ha3bIBAIOT OPOIIKOBBIE MaTeprainbl? Kak ux nosydaror?

Knaccudukanus, cBoCcTBa U TPUMEHEHNE KOMIIO3UIIMOHHBIX MaTepHAIIOB.

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

w

oo

6.2 BHeaynuTOpHasi caMocTosITeJIbHAS padoTa 00y4yaromMUXCsl OCYIIECTBISIETCS B BUE
U3y4YCHUS JTUTEPATYpPHl 0 COOTBETCTBYIOIIEMY pa3/elly ¢ mpopabOTKOM Marepuana Mo TeMam
JUCIMIIINHBI.



7 OneHo4YHbIe CPeACTBA 1JIsl POBEACeHHUS IPOMEKYTOYHOM aTTeCTalluH

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA 1JI1 MPOBeAeHUS
MPOMEKYTOYHOM aTTEeCTALMU:

CtpyKTypHBII
JJIEMEHT

[Inanupyemsle
pe3yibTaThl 00yYSHHUS

OneHouyHble CpeaCcTBa

OIIK-1 Cnoco0en pemarh 3a1a4u npogeccHOHAJbHOM 1eATeJIbHOCTH, IPUMEHSIsI MeTO/IbI
MO/1eJIMPOBAHMS, MATEMATHYECKOT0 AHAJIN3a, €CTECTBEHHOHAYYHbIe  O0ILeMH:KEeHEePHbIe

3HAHUS
OIIK-1.1 Ucnonb3yer TeopeTnueckne BOMPOCHI:
€CTCTBEHHOHAYYHBIE
3aKOHBI 1 [IPHHLHTIBI 1. Crpykrypa u cBoiictBa mMatepuanoB. AMopdHoe
NP peleR U KPUCTAJUIMYECKOE COCTOSIHUE MaTepuana.
NPAKTHYECKHX 32124 2. Metoapl U3y4eHUs CTPYKTYpPhl MaTEpHAJIOB.
3. Kpucrammyeckas pemerka. OCHOBHbIE THIIb]
pEeIIeTOK METAJLIOB.
4. Tlomumopdwusm. [TomumopdHbIe TpeBpaleHus.
5. JledeKTbl KpUCTAIUTMYECKOTO CTPOCHHUSI.
6. AnHuzorponus.
7. DHepreTMYecKue YCJIOBUS  KPHUCTAJUIM3ALUHU.
Bnusnue CKOPOCTH OXJIQKICHUS HA
KPHUCTAILTU3AIHIO.
8. MexaHusM  KpUCTaUTU3ALIUU. [TapameTpsl
KpUCTAJUTN3AIUH.
9. TomorenHoe (camoINpoU3BOJIBLHOE) 00pa30BaHUE
LIEHTPOB KPUCTAIUIN3ALUH. Kputnueckuii
3apO/IbIIII.
10. T'ereporeHHoE (HECAMOTIPOU3BOJIBHOE)
o0Opa3oBaHue LICHTPOB KpHUCTaTU3ALUH.
Monudunuponanue.
11. JlenapuTHas KpUCTaITU3aALMSL.
12. Kpucraminueckue 30HbI CIUTKA. Y CajIKa.
13. Buns! ntukBaum.
14. Buner nedopmanuu. MexaHM3M IJIaCTHUECKOH]
nedopmanuu.
15. Haknen mpu mactudeckoil aedopmanmu. Poib
JMCIIOKALUI B YIPOUYHEHHH.
16. Mexanuueckue CBOMCTBA METaJUIOB.
KoHCTpyKTHBHAS POYHOCTH.
17. MexaHuueckue XapakTEepUCTUKU, ONpeiesieMble
IIPU UCTIBITAHUU Ha PacTsSKEHHUE.
18. Pa3pymienne MeTamios.
19. TBepaocTb U cIOCOOBI €€ ONpeAeICHHUS.
20. MexaHW4YeCKHE XapaKTEePUCTHKH, OTIpeIeIIsieMbIe
OpU  JUHAMUYECKMX HCOBITAaHUAX  (yZapHas
BSI3KOCTB, TEMIIEpaTypa XJIaTHOJIOMKOCTH).
21. OcHOBHBIE MIOHATHUSA TEOPUU CILJIaBOB:
KOMITOHEHT, CIUIaB, cucTema, ¢a3za. [IpaBumno da3
22. Tumnbl TBepAbIX (a3 B METANTMUYECKUX CUCTEMAX.
23. TlpaBuio peruara (MpaBUJIO OTPE3KOB).
24. OCHOBHBIE  THUIIBI  JBOMHBIX  JHArpaMM.

[IpeBpamennss U QopmMUpOBaHUE CTPYKTYpPH]




CTpyKTypHBII
DJIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

25.

26.

217.

28.

29.

30.

31.

32.
33.
34.

35.

36.

37.

38.

30.

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

JIBOMHBIX CILJIABOB.

XapakTepucTuka W BHUJ TOJMHOW  (a30BOH
nmuarpammsl Fe — C.

XapakTepucTuka KOMIIOHEHTOB U (ha3 cucTeMbl
Fe - C.

[IpeBpamienuss u ¢GopMupoBaHuEe CTPYKTYpPHI B
cransax (OenmpIX UYyryHax, CEpbIX YYyryHax) B
PaBHOBECHOM COCTOSIHUH

CBs13p MeXy CTPYKTYpOH M CBOWCTBAMHU CEpPBIX
YYT'YHOB.

Knaccudpukanus, MapkupoBKka MU NPUMEHEHUE
CepbIX YYTryHOB (JIUTEHHBIN, BHICOKOIPOYHBIH,
KOBKHUH, OTOCIEHHBIN, aHTU(PUKIINOHHBIH).
Bnusinue yriieposa v MOCTOSIHHBIX ITpUMECE Hal
CBOMCTBA CTaJIH.

Knaccudukanus, MapkupoBKka MU TPUMEHEHHUE

YTIIEPOAUCTBIX cTajen (OOBIKHOBEHHOTO
KayecTBa, KadyeCTBEHHOH KOHCTPYKIIMOHHOM,
UHCTPYMEHTAJILHOM).

[IpeBpaieHus npu HarpeBe CTalu.

Pocr 3epHa ayctenuTa npu Harpese.
N3orepmuueckuil pacnag  mepeoxIIaxkIeHHOTO
ayCTEHUTA. N3otepmuueckue JarpamMMbl
pacmaja nepeoxaaxIeHHOTO ayCTeHHTA.
[IpeBpameHuss Mpu HEMPEPHIBHOM OXJIAXKICHUY]
ctanu. TepMOKMHETHYECKUE JUarpaMmbl pacnaia
TePEOXIIAKICHHOTO ayCTEHHUTA.

BrnusHue — JerUpyrOMMX — 3JIEMEHTOB HA
YCTOHYHBOCTH " KHUHETUKY pacmapal
MEePeoXIIAXKIEHHOTO AyCTCHHTA.

[IpeBpamenuss npu HarpeBe (IIpH  OTIIYCKE)
3aKAJICHHOM CTaJu.

Knaccudukanus, MapkupoBKa H TPUMEHEHUE
KOHCTPYKLIIMOHHBIX  JITUPOBAHHBIX  CTalei
(cTpouTenpHas,  MaIIUHOCTPOWUTEIbHAS  JJIsl
XOJIOTHOM [ITAMITOBKH, yaydiiaemas,
PECCOPHO-TIPYKUHHAS, IAPHUKOTIOIIAITHUKOBAS,
cranu juis 3akanku TBY, cranm giist XTO).
OcHOBHBIE  TOHATHA W KJIacCU(UKAIHS
TEPMUYECKOI 00paboOTKH.

OTxur cranu.

3akaika cTai.

Otnryck cranu. CtapeHue.

XUMHUKO-TepMuYeckas 00padoTka.
Tepmo-mexanuueckas 00paboTKa CTau.

CrmutaBbl Ha OCHOBE MeiH (OpPOH3BI, JTaTYHH).
CraBbl Ha OCHOBE QJIFOMHHHSL.

CrnnaBel Ha OCHOBE TUTaHa. baOOUTEHI.
[TopomikoBbie, KOMITO3UIIMOHHBIE, aMOpP(]HBIE
MaTepUabl.




CTpYKTYPHELH TInanupyemeie O1LeHOYHEIE CPENCTBA
DJICMEHT pe3yabTaThl O0yYCHHS 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, KaKyl Leib MPEecIeayloT IpHu
BBeJICHUU B paciuiaB Moaudukaropos? [Ipuectu
IPUMEPBI IEHCTBUS MOIU(PUKATOPOB.

B Kakou OTJINBKE 3€pHO,
3aKpUCTANIN30BaBIIETOCS MeTaia Oynert
Oonpllle: MpU pa3iaMBKE >KUIKOTO MeTaljia B
necuanyro (opMy WIM B METALIHYECKYIO?
KaxoBo Oyzaet paznuuune B cBOHCTBax?
OOBSCHUTD, K YEMY MOXXET HPUBECTH IEPETPEB
pacmiaBa mpei  pa3iuBKOM  ero B (GopMbl
(u3noxxkHUIIB)?  3ayeM  TPOBOJISAT  OIMEPAIUIO
MOACTYXXUBAHUS TPU NOJYy4eHHH OTIMBOK? Kak
€€ OCYILLECTBUTh

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

OOBSCHHUTD, YTO TPOUCXOJUT MPH (HOPMUPOBAHHUN
TeKCTyphl B nedopMupoBanHoM Mmarepuane? Kaki
3TO BIUSIET HA CBOICTBa MeTasia?

3auem TpeOyercs BOCCTaHABJIMBATh
IJIACTUYHOCTh X0JI0JHO1e(hOPMUPOBAHHOTO
aucta (KaInOpOBaHHOM 3aroTOBKH, BOJIOYEHOMH
npoBosiokn)? Kakoii 00pabOTKOM 3TO MOKHO
caenaTh?

B kakoii cramm Oyner BblI€ TBEPIOCTb IPH
3akainke: B cranu 45 unu 30XI'C?

V kakoit cranu OyaeT OoJbIlle MPOKATUBAEMOCTh
— YIJIEpOAMCTOM WIM JIETMpOBaHHOU? 3aueMm
HE00X0IMMO 3HaTh IIPOKAIMBAEMOCTb CTaIN?
Kak BbIOpaTh CKOPOCTh OXJIaX/IEHUS MPH 3aKaJIKe
JUIsL TIOJYyYEHHUs] MApTEHCUTHOW CTPYKTYpHI IO
BCEMY CEUEHUIO U3eNUs?

Jlms  xakoW cTamm — JOOBTETOMJIHOM WY
3a9BTEKTOMIHON — HYKHO IIPUMEHSATH HEMOJIHYIO
3akaniky? [losicHuTh, ucnonb3ys auarpammy Fe-C.
Kakas cranmp mocie ynmyuiieHust OyneT UMeEThb
0oJee BBHICOKYIO TBEPJIOCTh: CTalb 45 WM CTalb
30XI'C, ecnu OTIyCK MPOBOJAWIM IPU OJHOU H
TOM e Temneparype?

ITouemy pexyluii HHCTPYMEHT U3 YIIEPOAUCTOM
CTaJld TOJBEpraloT HHU3KOMY oThycka. Kakas
Oyner  CTpyKTypa M CBOWCTBAa  TaKoro
WHCTpYMEHTAa?

Kakum METOJIOM MOKHO UCCIIEI0BATh
pacrpeieieHue cepbl B CIMTKE (OTJIMBKE,
3aroToBKe)?

Kak mpoBectu riy0okoe TpaBieHHE CTaJbHOTO
obpasna. Kakossl ero menu?

KaknM MeT0/10M MOKHO BBISIBUT MOPBI, TPEILIHHBI,




CTpyKTypHBII
DJIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

PaKOBUHBI, KpYIHbIC HEMETAJUIMYECKHE
BKJIIOUEGHUSI B OTJUBKE (CIUTKE, OTJIMBKE,
MMOKOBKE, MpoKare)?

[Tpu MakpoaHaju3e CIIUTKA BBISIBJICH
JTUKBAIMOHHBIN KBajipaT (moxycanouHas
JUKBAllUg, OCeBasg IOPUCTOCTh, CKBOPEYHUK,
KaMHEBUJIHBIA W37I0M, (JIOKEHBI, MH(EpHBIA
usnoMm, paccioenue). OOBICHUTh MPUYMHBI
NOSBICHUST 3TOTO JAedekra u  BO3MOXKHBIC
CIIOCOOBI €r0 UCIPABJICHUS (TIPEIOTBPAILICHHS ).
Kak oTamuuTh yCTanoCTHBIM W3JIOM OT IPOYMX
BUJ0B m3noMa? KakoBbl NMPUYMHBI MPOSBICHUS
TaKoro uziaoma?

Kak oTuuuTh Bs3KO€ pa3pylIeHUe OT XPYIKOro?
Kak npoBecTr MUKpOCKOIIMYECKOE UCCIIEJOBAHHE
MeTaliyeckoro  matepuana?  Uto  MOXKHO
BBISIBUTH C IIOMOIIBIO TAKOT'O UCCIIE0BAHUA?

Kak MOXXHO NOBIHATH Ha BEIUYHHY 3€pHA IPH
Kpuctaym3anuu meramuia? Kakue Mepbl MOXKHO
OPeJIOKUTh L TOro, 4YTOOBI 00ECIeYHUTh
MIOJIy4YE€HUE MEJIKOT0 3€pHA IPU KPUCTAIUIU3ALUU?
[ToueMmy  mpu  XOJNOOHOM  TUIACTUYECKOM
nedopmaruu HaOII01aeTCsl YIIPOUYHEHNE METaIlNa,
a IIpU ropsue ITOro He MPOUCXOIUT?

Kak omnpenenuts mnpeaen ynpyrocta (mpenen
TEKY4eCTH, Ipelel MPOYHOCTH, OTHOCUTEIIBHOE
YAJIMHEHNE, OTHOCUTENIbHOE CYKEHUE, TBEPAOCTD,
YIapHYIO BSI3KOCTb) Marepuana’?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmromaroTcss 3epHa ¢eppura U HEeOOJbIIOE
KOJINYECTBO IeMeHTUTa. Kak Ha3bIBaeTcs Takou
cruta?  KakoBbl ero cBoiicTBa U o0jacTu
pUMEHEHUs?

[Ipu MUKPOCKONMUYECKOM HCCIIEJOBAHUH B CILIABE,
HaOmromaroTes 3epHa depputra u nepiaut. Kak
Ha3bIBaeTcs Takoil cruiaB? KakoBbl €ro cBOMCTBA
M KaK OHM 3aBHUCAT OT KOJMYECTBA NepiauTa?
KakoBbl 001acT MPpUMEHEHUS STUX TI1aBOB?
[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmonatoTcss mepaut. Kak Ha3piBaeTcs Takoi
criaB? KakoBbl  pa3HOBHAHOCTH TaKou
CTPYKTYPHI U pa3inyus B UX CBOHCTBax?

[Tpy MUKpPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HAOMIOIAIOTCA TEPIUT U CeTKa I[EMEHTHUTa IO
rpaHunam 3epeH. Kak Ha3bIBaeTcsl Takoi cruiaB?
KaxoBsbI ero cBoiicTBa 1 00J7aCTH IPUMEHEHUS?
[Ipu MUKPOCKOMUYECKOM HCCIIEJOBAHUH B CILIABE,
HaOmoaeTcs neaedyput. Kak HazbiBaeTcs: Takoi]
cruta?  KakoBbl ero cBoiicTBa U o0jacTu
MIPUMEHEHUS?

[1py MUKPOCKONMUYECKOM HCCIIEJOBAHUH B CIUIABE,




CTpyKTypHBII
DJIEMEHT

[Inanupyembie
pe3yIbTaThl 00yICHUS

OueHOoYHbIE CPEACTBA

29.

30.

31.

32.

33.

34.

35.

36.

37.

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

[Tpy MUKPOCKOTIMYECKOM HCCIIEIOBAaHUH B CILIABE
HaOmomaroTcss  3epHa  (eppura, TEPIUT W
BKiItoueHusi rpadura. Kak Ha3biBaeTcs Takue
crutaBbl? KakoBBI pPa3HOBUIHOCTH CIUIABOB C
TaKUMH CTPYKTYPHBIMH COCTaBJISIOLIUMH,
KAaKOBBI Pa3JINYMs B X CBOMCTBAX?

[Tpu MUKPOCKOTIMYECKOM HUCCIIEI0OBAHUH B CILIaBE
HAOIOIAIOTCS TEPIUT W BKIIIOYCHUS TpaduTa.
Kak wHaspiBaeTcsa Takue criaBel?  KakoBbl

Pa3HOBUAHOCTH CILJIAaBOB c TaKUMH
CTPYKTYpPHBIMH COCTaBJISIOUIIMH, KaKOBBI
pas3nuyus B UX CBOMCTBax?

Kak UACHTU(PULIUPOBATH B cTanu

BUJMAHIITETTOBYIO CTpyKTypy? Ilpn Kakux|
YCIOBHSX OHa MOYKET 00pa30BaThCs U Kak 3TO)
MOBJIMSIET HA CBOWCTBA cTaNIN?

IIpy KakMX YCIOBUSIX B CTald  MOJXKET]
oOpa3oBaThcsl nepechilieHHbI peppur? Kak on
MIOBJIMSET HA CBOMCTBA cTanu. Kak mpenoTBpaTuth
ero obpaszoBanue?

Kak BbIOpaTh coaepxaHue yriepoja B CTald JUIs
M3TOTOBJICHUS! AETAIN MaIlWH, KOHCTPYKIIUH WU
COOpYXKEHHs (PEeXYIIEro, XOJOJHOIITaMIOBOTO,
rOpSYEIITAMIIOBOTO HHCTPYMEHTA)?

Kak 1o CTpyKTypHOMY HpPHU3HaKy MOKHO
OnpeAenuTh cTanb (Oenblii YyryH, cepblii YyryH,
IIOJIOBUHYATBHIM YYIyH, JKE€JIE€30 TEXHUYECKOU
YUCTOTHI)?

MOXHO M HCIONB30BaTh O€Nblii YyryH B
KayecTBe KOHCTPYKIIMOHHOTO MaTepHasa’?

Kakas ¢opma rpadura B MeHbIIEH CTeneHH
ocnabiiseT MeTaJUIMYecKylo OcHOBY uyryHa? Kak|
MOJIyYHTh TaKyto (opMy rpaduTa B OTIUBKE?
Kak momyduTs OTIMBKY CO CTPYKTYpOH KOBKOTO
gyyryHa? KakoBbl pa3HOBUIHOCTH CTPYKTYpBI
TaKoro 4yryHa M €ro CBOMcTBa?

OIIK-1.3

[TpumeHsieT MeTOIbI
MOJICTTUPOBAHUS U
MaTeMaTHYECKOTO
aHaJIM3a JIJIs pEIICHUs
3aJ1a4 TEOPETUUECKOTO
U TIPUKIIATHOTO
Xapakrepa

3amagya 1O KOHTPOMO (Pa30BOTO M CTPYKTYPHOTO
COCTaBa CIIaBa:

1.

Paccunrats OTHOCHUTEJILHOE KOJIMYECTBO
CTPYKTYPHBIX  COCTAaBJAIOIIMX  CIUIaBa  IIpH|
KOMHATHOM  TemmepaTrype M CXEMaTH4HO
n300pa3uTh CTPYKTYpPY CIUIaBa JBOWHOM CHCTEMBI
C OTCYICTBUEM pAaCTBOPUMOCTH (C IIOJHOM
pPacTBOPUMOCTBIO, c OrpaHUYECHHOU
pacTBOPUMOCTBIO) KOMIIOHEHTOB B  TBEPAOM




CTpyKTypHBIH [Tnanupyembie

OneHouHsble CpeacTBa
DJIEMEHT pe3yabTaThl O0yYCHHS t pet

COCTOSIHUH.

2. OmnpenenuTs OTHOCUTEIHLHOE KOJIUYECTBO (a3 mpu
3aJlaHHOM TemIepaType B JBOIHOM CIIJaBe.
[Tosicuuts penienue rpadpuyecku.

3. PaccuuraTh comepikaHue yriepojaa B CTald IO
JIOJIU TIEPJINTA B CTPYKTYpE.

4. PaccunTaTh KpUTHUYECKYIO CKOpPOCTb 3aKaJIKH
CTaJIN.

0) Ilopsinoxk mpoBeaeHHs] MPOMEXKYTOUYHOM aTTeCTANMM, NMOKA3aTeJ M U KPUTEPHU
OLlEHUBAHMUSL:

IIpome:xxyTouHasi aTTecTanus Mo AucuuIIinHe «MaTtepuajioBeieHue» B 3-eM ceMecTpe
MPOBOAMTCA B BUJEC 3a4yeTa. 3ayeT MPOCTABISETCS IMOCIE OICHKW 3HAHWH O0y4aromuxcs Io
pe3yJIbTaTaM 3aIlUThI BHITIOJTHEHHBIX JTa00PaTOPHBIX padOT M KOHTPOJIBHBIX pa0OT, BKITFOYAROIINX
TEOPETUYECKHE BOMPOCHI U MPAKTHUECKUE 3aJaHMsl, BBISBIISIONINE CTENEHb CPOPMUPOBAHHOCTHU
YMEHHH U BIIAJICHUI

IToxa3aTenu U KpuTepuu oLeHNBaHus 3a4yera (3 cemecTp):

J1nst mosTy4eHus OLCHKU

— «3a4TeHOo» — OOyyalomMics [OJDKEH II0Ka3aTh 3HAHHWS HE TOJBKO Ha YpOBHE
BOCIIPOM3BEACHUS M OOBsICHEHHsS HWH(OpMAalWU, HO W HMHTEIUICKTYaIIbHbIC HABBIKH PEIICHUS
HpO6J’I€M M 3a7a4, HaXOXICHHA YHHUKAJIbHBIX OTBETOB K HpO6J'ICMaM, OILICHKU M BBIHCCCHUA
KPUTUYECKHUX CYKICHUIA;

— «He 32a4TeHO0» — 00yJaIOIINHCS He MOXKET TI0Ka3aTh 3HAHHS HAa YPOBHE BOCTIPOM3BEICHUS
U 00bsACHEHHUS HHPOPMALIUHU, HE MOXKET IM0Ka3aTh MHTEIICKTYaIbHbIE HABBIKU PELICHUs POCTHIX
3ajad.

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 M3 KOTOPBIX BKIIOYAET 2 TEOPETHYECKHUX BOMPOCAa U OJHO MPAKTUYECKOE
3aJlaHue.

IToka3aTesn U KpUTEpPUH OLICHUBAHUA JK3aMeHa (4 ceMecTp):

— Ha OIEHKY «OTJHYHO» (5 0aoB) — 00yJarOMIMiicsS TEMOHCTPUPYET BBHICOKHI YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHIMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIIyOOKOE 3HaHHE
y4eOHOTro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYallUSX TIOBBIIIICHHON CIIOKHOCTH.

— Ha OILIEHKY «Xopoumo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YpPOBEHb
c(OPMHUPOBAHHOCTH KOMITETCHIIH: OCHOBHBIC 3HAHHS, YMEHHS OCBOCHBI, HO JIOIMYCKaIOTCS
HE3HAYUTENbHBIC OMMOKH, HETOYHOCTH, 3aTPYAHCHHSI IIPH aHATUTHYECKUX OTIEpaIlrsiX, IEPeHOCce
3HaHUU U YMEHUU Ha HOBbIE, HECTAH/IAPTHBIE CUTYAI[1H.

— Ha OIICHKY «YIOBJIETBOPUTEJIBHO» (3 Oamia) — oOydaroumuiicss JIeMOHCTPHPYET
MOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIMI: B X0J€ KOHTPOJIbHBIX MEpONPUATUI
JOIYCKAIOTCS OIMUOKH, TPOSBISETCS OTCYTCTBHE OTACTIBHBIX 3HAHUHM, YMEHHUH, HaBBIKOB,
0oOy4arolMiCcsl HCIBITHIBACT 3HAYUTENbHbIE 3aTPYAHEHUS IMpPU ONEPUPOBAHUU 3HAHUSIMHU U
YMEHHSIMH TPU X TIEPEHOCE Ha HOBBIC CUTYAIIUU.

— Ha OIIEHKY «HeY/A0BJIeTBOPUTEILHOY (2 Oaiia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS



He Oonee 20% TeopeTHYECKOro MaTepHaja, JOMYCKAaeT CYHIECTBEHHBbIC OLIMOKH, HE MOXKET
II0Ka3aTh HHTEJUICKTYaJIbHbIC HABBIKM PEIICHUS POCTHIX 3a7ad.

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



