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noarotosku 22.03.02 Metannyprus (npuka3 Muno6prayku Poccuu ot 02.06.2020 r. Ne 702)

PaGouyas mporpamma paccMoTpeHa M oJoOpeHa Ha 3acefaHuu Kadeapbl JIuTeHHbIX

TPOLIECCOB H MAaTePHAIIOBEICHHUS
21.01.2022, npoTokon Ne 6 Lz/
3aB. Kad)eﬂpﬁ/ -H.A. ®eoxrucros

Pabouast nporpamma ono6pena metoaudeckoi komuccueit UMMuM
15.02.2022 r. mpoTokos Ne 6 *

IIpencenarens A.C. CaBuHOB

Pabouas nporpamma cocTaBiieHa:
npocdeccop kapenpst JIITuM, 1-p TexH. HayK @CC /\,\'/ ] H.B. Konuesa

Penensenr: &
noueHt kadenpsl TOM, KaH/1. TeXH. HayK 7 10.10. Edumona
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JIner akryaauzanuu pado4eil mporpaMmbl

PaGouas mporpamma nepecMoTpeHa, o0cyxkieHa u ooopena uist peanmm3armu B 2023 - 2024
y4eOHOM Troly Ha 3acefqanuu kKadgenpsl JIMTEHHBIX TPOLIECCOB M MAaTEPHATIOBEICHUS

[Iporokom or 20 1. Ne

3aB. kadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecMoTpeHa, 00CcyxieHa u oo0pena it peanmsarmu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kageapsl JIMTEHHBIX TPOIIECCOB M MATEPUAIOBEICHUS

[Iporoxom oT 20 1. Ne

3aB. kadenpoit H.A. ®eokTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u oo0pena it peanmsarmu B 2025 - 2026
yueOHOM rojy Ha 3aceqaHuu Kadeapsl JIMTEHHBIX IPOIECCOB M MaTEPUATOBEICHHSI

[IpoTokomor 20 . Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, 00CykieHa 1 oj00peHa it peanm3armu B 2026 - 2027
y4eOHOM roJly Ha 3aceqaHuu Kapeapsl JIUTEHHBIX TPOIECCOB M MaTePHAIOBEICHUS

[IpoTtokonm oT 20 . Ne
3aB. kadenpoit H.A. ®eokTucron




1 esiu ocBOCHUSI IMCHUIIIMHBI (MOY.JIs1)

Henssmu ocoenust qucuuminussl «KMATEPUAJIOBEJIEHUE) sBastorcs: npuodpeTeHue
CTYACHTAMM TEOPETUYECKUX 3HAHMM O 3aKOHOMEPHOCTSX, OIPENENSAIOIIUX CBOMCTBA
MaTepHUaIoB, MPAKTUYECKUX HABBIKOB KOHTPOJI M IPOTHO3MPOBAHMS CBOWCTB M IOBEICHUS
MaTepHAJIOB B PA3IMYHBIX YCIOBUAX MX 00pabOTKH M HKCIUTyaTalliH, HEOOXOIUMBIX OaKaiaBpy
1o poUITIO «Mertannyprus YEPHBIX METAJIJIOBY JUISI IJI0JJOTBOPHOM
Hay4YHO-HMCCIIEI0BATEIbCKON U IPOU3BOACTBEHHO-TEXHOJIOI MUECKOM IEATEIbHOCTH.

2 MecTo THCHMIIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOI IPOorpaMmsbl

Jucuunnuna MartepuanoBeieHue BXOAWT B 00s3aTelbyl0 4acTh Y4eOHOro IUIaHa
00pa30BaTeIbHOM IPOrpPaMMBI.

Jnst  u3ydeHus  TUCHUIUIMHBI  HEoOXoauMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
chopMUpOBaHHBIC B pe3y/IbTaTe U3yUEHUS AUCITUTUTHH/ IPAKTHK:

Hcropus metaimyprumn

dusznyeckas XuMus

BBenenue B HanpaBiieHuE

OO6m1ast ¥ HeOpraHUYECKask XUMUS

®dusuka

3HaHus (yMEHHs, BIAJCHUS), TTOJYICHHBIC P U3YUYEHUU NaHHOW MUCHIUIUIMHBI OYyTyT
HEO0OXOUMBI JUTsl U3YYSHUS TUCIUTUIAH/TIPAKTHK:

Hayuno-uccnenoBarenbckas paboTa

KogmreBast o6paboTka cranm

JIuteitHo€ MPOU3BOACTBO

PasnuBka u kpuctammzanms cTaiu

[ToaroroBka k ciaue U caava rocyAapCTBEHHOIO SK3aMEHa

OCHOBBI TEXHUYECKOTO TBOPYECTBA

MonennpoBaHue MpoLeccoB U 0ObEKTOB B METAILTYPTHH

Mertonp! UCClIeTOBAaHNS MAaTEPUAJIOB U POLIECCOB

[IpousBocTBEHHAs - TEXHOJOTHYecKas (IPOEKTHO-TEXHOJIOTUeCKas) MPaKTUKa

HoBble TexHOJIOrn4YecKue penieHus: B METAJUTYPTr UM YEPHBIX METAJIOB

YuyeOHasi - Hay4HO-HCClIeOBaTeNbCcKas pabora (MOJIyueHUE MEPBUYHBIX HABBIKOB
Hay4YHO-HCCIIeI0BATEIbCKON pabOThI)

OCHOBBI IPOKAaTHOTO MPOU3BOJICTBA

[ToaroToBka K mpoiie1ype 3alluThl ¥ 3alMTa BHITYCKHON KBATH(PUKAITMOHHON paboThI

[IponBuxeHne Hay4HOU TPOAYKIIUU

[IpousBocTBEHHAS - PEAIUILIOMHAS IPAKTUKA

Mertposorus, cTanIapTU3alus u cepTuUKaIns

[IpoekTHas AeSITENbHOCTD

Pa3paboTtka 1iudpoBbIX IBOWHUKOB B METAILTYPTHH

TexHrYeCKril THOCTPaHHBIN A3BIK B TPO(PECCHOHATLHOM 001acTH

3 Kommnerenuun o0y4arouierocsi, opMupyembie B pe3yJabTaTe 0CBOCHUS

AUCHHUILVIMHBI (MOLYJIS) U IJIAHUPYEMble Pe3yIbTaThl 00y4YeHust

B pesynbrate ocBOeHMs AMCHUIUIMHBI (Moayisl) «MaTepuanoBeieHue» 00ydaronuiics
J0JKEH 001a1aTh CIEAYIOIUMU KOMIIETEHLIUAMMU:

KO,Z[ HHIUKATOpa I/IH)II/IKaTOp JOCTHXXCHHA KOMIICTCHIIUH

OIIK-1 CnocobeH pemaTh 3aha4d NPO(EecCHOHANTBHON AEATENbHOCTH, MPUMEHSST METO/bI
MO/IEIUPOBAHUS, MATEMAaTHUECKOTO aHAJIN3a, ECTECTBEHHOHAYYHbIE U 0OLIICMHKEHEpHbIE 3HAHUS




OIlIK-1.1 Hcnonp3yeT e€cTeCTBEHHOHAY4YHbIE 3aKOHBl M IPUHLHUIBI [PU PELICHUU
IIPaKTUYECKUX 3a/1a4

OIIK-1.2 Pemaer cranmaptHeie TpodecCHOHATbHBIE 33aJaud  C TPUMEHEHHUEM
0OIICHHKEHEPHBIX 3HAHMI

OIIK-1.3 [IpuMeHsieT MeTOAbl MOJAEIMPOBAHUS M MAaTEMATUYECKOIO aHauu3a s

PEHICHUA 3aJa49 TCOPCTHYCCKOI'O M ITPUKJIaAJHOI'O XapaKTcpa




4. CTpyKTypa, 00b€éM U coep:KaHue TMCHUIIIMHBI (MOYJIs1)
OOmast TpyI0EMKOCTh AUCHUIUIMHBI COCTABIISCT / 3aYETHBIX €IUHHIl 252 akaj. 4acoB, B TOM
qucie:
— KOHTakTHas pabora — 145,9 akan. gacos:
—aynuropHas — 140 akan. 4yacos;
— BHeayIuTOpHas — 5,9 akaj. 4acos;
— camocTosTenbHas padbora — 70,4 akaJ. 4acos;
— B (popme npaxTrueckoii moarotoBku — 0 akaz. yac;
— IMOATOTOBKA K dK3aMeHy — 35,7 akaJl. yac

d)opMa aTTeCTal My - 3a4€T, OK3aMCH

AynuropHast s
o | ¥ouraxTHAA pabora E = dopma TeKyILEero
S B
= B akas. 4. X 5} )59I KOHTPOJIsA
Paszpen/ Tema 3 (B axaz. uacax) £ . P Kon
g 3 G | caMOCTOSATENbHOM | yCIIeBaeMOCTH U
JIACIUTUTAHBI 5 e = . | xKoMmeTeHIn
O 2 & paboThI MPOMEKYTOTHON
nmab. | mpakT. | 33
Jlek. I aTTeCTaLlu1
3aH. 3aH. | &
1. Brenenue
1.1 Ponp wMarepuama B
IKCIUTyaTalluu U3JeNuil. .
IIpopaboTka Texymumit
OCHOBHEIE [TOHSITHS. Teo peTpnqecxoro KoM yu(l)m,- OIIK-1.1,
HUcropus pa3BUTHS 2 2 p TPOIb: OIlK-1.2,
(JIEKIIMOHHOT 0) YcTHbI
MaTepHaIOBECHUS Kak OIlK-1.3
Mmarepuaia 9KCIIPECcc-0Npoc
Hayku.Knaccnduxanus
MaTepHuaoB.
IIpopaboTka
3
1.2 Knaccuduxanms JICKIIMOHHOTO Texymuit
MaTepHuaoB. OcHOBHBIE Mmarepuana; KOHTPOJb!
CBOMCTBa MaTepHaoB. MOATOTOBKA K 3amura OIlK-1.1,
CBsi3b MEXKIY CTPYKTYpOM 2 2 2 n1abopaTopHbIM 1a060paTOPHBIX OIlK-1.2,
U CBOMCTBAMH MaTEPHUAJIOB. 3aHATHUSM; pabor. OIlK-1.3
Mertonbl HCCIIEA0BaHUs MOATrOTOBKA K Konrponbnas
CTPYKTYPBI. KOHTPOJIBbHON pabota
pabote
Wroro no pazaeny 4 2 4
2. ATOMHO-KpUCTaJLTHYECKOE
CTPOCHHE MaTEPHAJIOB
ITpopaboTka
2.1 Buapl KpHUCTaIOB. JIEKIOHHOT'O Texymmit
OIIK-1.1
Kpucrannuueckas MaTepuana; KOHTPOJIb )
2 2 OIIK-1.2,
peuwerka.  [Tomumopdusm. MOJITOTOBKA K KonTponbhas OITK-1.3
AHM30TpOMHSL. KOHTPOJIBHON pabota '
3 pabote
ITpopaboTka
2.2 JedekTs JICKIIMOHHOTO Texymuit OIK-1.1
KPHUCTaJTTHYECKOTO MaTepuana,; KOHTPOJIb .
2 2 OIIK-1.2,
CTpOEHHSI. MexaHn3MbI MOJITOTOBKA K Kontponbhas OITK-1.3
muddy3um KOHTPOJIHOM pabora '
pabore
Uroro no pazneny 4 4
3. Kpucrammmzanus pacruraBoB




ITpopaboTka

JIEKLIUOHHOI'O Texymmi
3.1 TepmonuHaMuueckue ! ) i
CJIOBHSl KPHCTAJUTU3ALUH Matepuaa, KOHTPOTIE
K/lexaHmM ’ MOJITOTOBKA K KonrponbsHas OIlK-1.1,
2/1,41 71a00paTOPHEIM pabora OIIK-1.2,
KPHCTaJUTH3aLUH. .
3aHATHUSM; 3amuTa OIIK-1.3
ITapamerpst
MO/ITOTOBKA K 11a00paTOPHBIX
KPHCTaJUTH3aLUH. .
KOHTPOJBHON pabot
pabore
ITpopaboTka
3.2 Camormpon3BoibHas U JICKIIHOHHOT'O Texymmit
HECaMOIPON3BOJIbHAS Marepuana; KOHTPOJIb
KpUCTAJIN3aLUsl. MOJITOTOBKA K KonrponbHas OIlK-1.1,
MopudunupoBaHue. 2/21 71a00paTOPHBIM pabota OIIK-1.2,
HennpurHas 3aHATHAM; 3amura OIIK-1.3
KPHCTAJUTH3AIIHSL. TO/ITOTOBKA K 1a00paTOPHBIX
CrpoeHue ciauTKa KOHTPOJIBbHON pabor
pabote
Wroro no pazneny 4/3,41
4. Jedopmamuss u  Harpes
Je(hOpMUPOBAHHBIX MATEPHAJIOB
IIpopaboTka
4.1 VYnpyras u JIEKLIMOHHOTO Texymuit
TUIACTHYECKAs Marepuana; KOHTPOJIb
nedopmarmsa.  MexaHU3M MOJITOTOBKA K KonTponbHas OIlK-1.1,
nedopmaruu.  M3MmeHeHue 2/21 71a00paTOPHBIM pabota OIIK-1.2,
CTPYKTYpbl U CBOICTB 3aHATHAM; 3amura OIIK-1.3
MONAKPUCTATITHIECKOTO MO/ITOTOBKA K 71a60paTOPHBIX
MeTasuia Ipy e OpMaIn. KOHTPOJIbHOH pabor
pabote
ITpopaboTka
JIEKIIMOHHOT O Texymuit
Mmarepuana; KOHTPOJb
4.2 V3MeHeHune CTPYKTYpHI
W CBOHCTE I nga yé)Be MIOAATOTOBKA K KonTponbsHas OIIK-1.1,
epopm OBaHI;oro P 2/11 n1a00paTOPHBIM pabora OIlK-1.2,
ACQOPMUP 3aHATHSM; 3amuTa OIIK-1.3
MeTaa.
MOZrOTOBKA K 11a060paTOPHBIX
KOHTPOJIbHOM pabor
pabote
Wroro no pazaeny 4/31
5. MexaHuueckue CBOICTBa
MaTepuagoB
IIpopaboTka
JICKIIUOHHOTO Texymuit
! yim OIK-1.1,
5.1 OCHOBHBIC TIOHSTHS H MaTepuana; KOHTPOJIb OIK-1.2
onpeaeneHusl. MOJITOTOBKA K KonTponbnas .
. OIIK-1.3
KOHTPOJIbHOM pabora
pabote
ITpopaboTka
JIEKIIMOHHOT O Texymuit
Marepuana; KOHTPOJb
5.2 Bwungpl, wMeromsl H P ’ P
oBopynoBaHie - MOZITOTOBKA K 3amura OIlK-1.1,
2 n1a00paTOpHBIM 1a0b0paTOPHBIX OIlK-1.2,
WCTIBITAHUSI MEXaHHYECKUX
N 3aHATHAM; pabor OIlK-1.3
CBOJICTB.
IIOATrOTOBKA K Kontponbhas
KOHTPOJIHOM pabora
pabote
HWroro no pasaeny 2

6. ®daszoBele W CTPYKTypHBIE

IIpEeBpAaILEHUS]
JBYXKOMIIOHEHTHBIX
METAJUIMYECKHX CHCTEMAX

B




ITpopaboTka

JICKIIMOHHOI'O Texymmi OIK-1.1
6.1 OcHOBHEIE TOHATHA 2 2 MaTepHaa; KOHTPOJIb OHK-l.Z,
TEOpUH CILIABOB. MOJIrOTOBKA K KonrponbsHas OHK-l. 3’
KOHTPOJBHON pabota '
pabote
ITpopaboTka
JIEKIIMOHHOT' O Texymuit
. Martepuana; KOHTPOJTb
6.2 Hﬂarpag;MH JIBORTHEIX MOJITOTOBKA K KonrponbHas OIlK-1.1,
CHCTEM. OPMHPOBAHIE 2 4 2 71a00paTOPHEIM pabora OIIK-1.2,
Eﬁg?};pm /B OHHELX 3aHATHUSM; 3ammura OIIK-1.3
' HOATOTOBKA K 71a00paTOPHBIX
KOHTPOJIBbHON pabor
pabote
Hroro no pazaeny 4 4 4
7. Kenezoyraepoaucrsie
CILJIABBI
ITpopaboTka
7.1 XapakTepucTuKa n;ﬁ;;);;;;o I:ETY;[(I,?T? OIIK-1.1,
JarpaMMbl (hazoBoro 2 2 OIIK-1.2,
MO/ITOTOBKA K KonTponbHas
COCTOSTHUSI JKEJIE30-YTIIEPOL KOHTPOMEHOH pa6ora OIIK-1.3
pabote
IIpopaboTka
JIEKIIHOHHOT' O Texymuit
Mmarepuana; KOHTPOJTb
7.2 q)OPMHp?BaHHe MOJIrOTOBKA K KonTponbhas OIlK-1.1,
CTPYKTYpRL - CTajielt 1 4 12/41 2 n1a060paTOPHBIM pabora OIlK-1.2,
IYTYHOB B paBHOBECHOM 3aHATHSM; 3amuTa OIIK-1.3
COCTOAHMH. MOZArOTOBKA K n1abopaToOpHBIX
KOHTPOJIbHOH pabor
pabote
Wroro no pazaeny 6 12/41 4
8. Knaccugukanus, MapkupoBKa
u INpUMEHEHHE
JKEJIE30YTIEPOUCTHIX CIJIABOB
IIpopaboTka
81 Chsish N JIEKIIMOHHOT O Texymuit
CTPYKTYpOIl U CBOICTBaMHU Marepuana, KOHTPOITD
cephIx ayryHOB MOArOTOBKA K KontponbsHas OIIK-1.1,
Knaccnduxats ) 2 221 2 nabopaTopHbIM pabora OIlK-1.2,
MapPKHPOBKa 1 H]’TJHMGHGHI/IG 3aHATHSM; 3amura OIIK-1.3
CephIX UYTYHOB TIOATOTOBKA K 1a00paTOPHBIX
’ KOHTPOJIHOM pabor
pabote
ITpopaboTka
JIEKIIMOHHOT O Texymuit
8.2 BnusHue yriepoma u MaTepuana; KOHTPOJIb
nmpuMeceld Ha  CBOWCTBa IMOArOTOBKA K KontponbHas OIIK-1.1,
craneir. Knaccuduxanus, 2 6/21 2,1 | nmaGopaTopHBIM pabora OIlK-1.2,
MapKHpOBKa U MPUMEHEHHE 3aHATHSM; 3amura OIlK-1.3
YIJIEPOOUCTHIX CTaleH. TIO/ATOTOBKA K 11a00paTOPHBIX
KOHTPOJIbHOM pabor
pabote
HWroro no pasaeny 4 8/41 41
Hroro 3a cemectp 36 |36/14,41 34,1 3a4éT

9. dopmupoBaHue

HEPABHOBECHBIX CTPYKTYP




ITpopaboTka

crajen

JIEKIIMOHHOT' O Texymuit
Marepuana; KOHTPOJIb
9.1 dasossic npespamCHIs MOJITOTOBKA K KonrponbsHas OIlK-1.1,
B CTAJTH IpH HATPERE, 4 4 4 71a00paTOPHEIM pabora OIIK-1.2,
3aHATHUSM; 3amuTa OIIK-1.3
MO/ITOTOBKA K 11a00paTOPHBIX
KOHTPOJBHON pabot
4 pabote
ITpopaboTka
JIEKIIMOHHOT' O Texymuit
Mmarepuana; KOHTPOJTb
9.2 dasoBbic MpeBpaI(CHIs MOJITOTOBKA K KonrponbHas OIlK-1.1,
A —— 4 4 4 nabopaTopHbIM pabora OIIK-1.2,
3aHATHUSM; 3amnuTa OIIK-1.3
TO/ITOTOBKA K 1a00paTOPHBIX
KOHTPOJIbHOU pabor
pabote
Hroro 1o pasneny 8 8 8
10.  OcCHOBBI  TEpPMHYECKOIT
00paboTKH
IIpopaboTka
10.1 TTonsTus 0 JIEKIITHOHHOI'O Texymmit OINK-1.1
TepMUYECKO  oOpaboTke. 2 4 MaTepuana; KOHTPOJIb Ol'[K-lIZ’
Knaccugpukanus BUJIOB MOJrOTOBKA K KonTponbHas Ol_IK-l. 3’
TEPMUYECKOH 00paboTKH. KOHTPOJIbHOH pabora '
pabote
IIpopaboTka
JIEKIIMOHHOT O Texymuit
Mmarepuana; KOHTPOJb
MOATrOTOBKA K KonrponbsHas OIIK-1.1,
ioﬁfnﬁ;fg:gﬁ;ﬁ?;_um 2 4 4 n1a00paTOPHBIM pabora OIlK-1.2,
3aHATHSM; 3amuTa OIIK-1.3
MOZrOTOBKA K n1abopaTOpHBIX
KOHTPOJIbHOH pabor
pabote
IIpopaboTka
4 JIEKITHOHHOTO Texymuit
Mmarepuana; KOHTPOJb
MOArOTOBKA K KontponbsHas OIIK-1.1,
ig};iﬂif'(aﬂm crani. Buyet 3 6 4 n1abopaTopHbIM pabora OIlK-1.2,
3aHATHSM; 3amura OIIK-1.3
MOZIrOTOBKA K 1a060paTOPHBIX
KOHTPOJIHOM pabor
pabote
ITpopaboTka
104 Tipespameus  mpH J'IeKI_[I/IOHHOF'O Texymuit
HarpeBe 3aKaJeHHON CTalu. Marepuaa, KOHTpOTE
Ommyck CTATIL IMOATOTOBKA K KonrtponbHas OIIK-1.1,
Knaconukaims, uetb u 3 4 4 n1abopaToOpHBIM pabora OIlK-1.2,
? 3aHATHAM, 3amura OIIK-1.3
MIpUMEHEeHUe BHIOB
omnycxa. TOArOTOBKA K n1a00paTOPHBIX
KOHTPOJIbHOM pabor
pabote
HWroro no pasaeny 10 14 16
11. Knaccudukanus,
MapKHApPOBKa, CBOICTBa u
MIpUMEHEeHUE JIETUPOBAHHBIX




ITpopaboTka

JIEKIIMOHHOT' O Texymuit
Marepuana; KOHTPOJIb
111 Komer HOHHBIC MOJITOTOBKA K KonrponbsHas OIlK-1.1,
CTE.U'II/I PyKUL 3 4 2 71a00paTOPHEIM pabora OIIK-1.2,
’ 3aHATHUSM; 3amuTa OIIK-1.3
MO/ITOTOBKA K 11a00paTOPHBIX
KOHTPOJIBHOM pabot
pabote
ITpopaboTka
JIEKIIMOHHOT' O Texymuit
Marepuana; KOHTPOJTb
11.2 Un HTaJIbHBI ’
CTPYMEHTAILHEIC MOJIrOTOBKA K KonrponbHas OIlK-1.1,
cramu. Crany u CIUIaBbl C
4 4 2,3 | maGoparopHbIM paborta OIIK-1.2,
0COOBIMH  (PU3UYECKUMU U
M 3aHATHSM; 3amnuTa OIIK-1.3
XAMHYECKAMH CBOHCTBaMU.
TO/ITOTOBKA K 1a00paTOPHBIX
KOHTPOJIBbHON pabor
pabote
HUroro o pazaeny 7 8 4.3
12. MapkupoBka, CBOHCTBA U
MIPUMEHEHUE CIUIABOB IBETHBIX
METaJIJIOB
11, TK .
[
Malie aa: KOHTPOJIb OIlK-1.1,
12.1 MenHble CIUIaBEI. 2 2 2 P ’ 3ammura OIIK-1.2,
MO/ITOTOBKA K
n1abopaTopHBIX OIIK-1.3
71a00paTOPHBIM
pabor
3aHATHAM
ITpopaboTka .
neiuﬁoaﬂoro Texyuuit
12.2 AnroMuHMA ©  €ro MaTeDHATA: KOHTpPOJIb OIlK-1.1,
cruiaBbl.  CIiaBbl THTaHA. 3 2 2 P ’ 3ammura OIIK-1.2,
MIO/ATOTOBKA K
[Ipoune cruiaBebl. n1abopaTOpHBIX OIlK-1.3
11a060paTOPHBIM
pabor
3aHATUAM
Wroro no pazaeny 5 4 4
13. Hemerannuueckue
MaTepuaIbl
IIpopaboTka .
13.1  OcHoBHBIE  BHIbBI HCEL{EIOHHOFO Texymuid
HG;\/IST?IIIJ’IPI‘I@CKI/IX MaTepuana,; KOHTPOITE OIK-1.1,
y 4 4 phiaia, sammTa OTIK-1.2,
MatepuanoB. Mx cBoiicTBa MO/ATOTOBKA K
1a060paTOPHBIX OIlK-1.3
1 IPUMEHEHHE. 71a00paTOPHBIM
pabor
3aHATHUAM
Wroro no pazaeny 4 4
14. Dx3amen
ITpopaboTka
JIEKIOHHOT'O
Marepuaia. .
s peHHe [MpoMex yTouHBIIH OIlK-1.1,
14.1 Dx3ameH. OHOHHyI/IIlTeJILHOFO KOHTPOJIb OIlK-1.2,
A (Ox3amen) OITK-1.3
Marepuana.
IToxaroroska x
JK3aMeHy
HUroro no pazneny
Hroro 3a cemectp 34 34 36,3 JK3aMEH
70/14,4
Hroro no aucuurivHe 70 70,4 3a4er, 3K3aMeH

)41




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Tpu npoBeaeHnU yaeOHBIX 3aHATHH MpeTogaBaHne TUCIUILIHHBI « MaTrepuaioBeIeHue
peanmu3yercsi B (opMe KypCOB, COCTaBJICHHBIX C HCIIOJIb30BAaHHUEM pE3yIbTaTOB HAyYHBIX
UCCIIeIOBAaHUH, MPOBOJMMBIX Ha Kadeape, a TakKe B IEHTPE KOJUICKTHBHOTO IOJIb30BAHUS
MI'TY, B TOM 4ucI€ C yYETOM PETMOHAIBHBIX OCOOEHHOCTEN NPOPECCUOHANBHON AEITEIbHOCTH
BBIITYCKHUKOB M IoTpeOHOCTeH padoTonareneit (MMK, MMK-METU3, benmar u ap.).

B nponecce mnpenomaBaHus AMCUMILIMHBL «MarepuanioBeeHHe» MPUMEHSIOTCS
TpaaUIMOHHAs, WHTEPAaKTUBHAs M HWHGOPMAIMOHHO-KOMMYHHKAIIMOHHAs 00pa3oBaTeIbHbIC
TexHosjoruu. Ilpu MCHoap30BaHUM TPATULMOHHBIX OOpa30BaTENbHBIX TEXHOJIOIUMH y4yeOHbIE
3aHATHUS BBHIMOJNHAIOTCS B (popMe HMHMOPMAIMOHHBIX JIEKIUH M JIabOpaTopHBIX paboT. Ora
TEXHOJIOTUS ~ COYETaeTcsi C  HCHOJb30BaHUEM  HMH(OPMALMOHHO-KOMMYHUKAIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJOTUH, KOTJa JIEKIIUU IPOBOAATCA B pOopMe JIEKLINN-BU3YyaIU3alUii, TPH
peaiM3alliM  KOTOPBIX  M3JI0OKEHHE  COJEpKAaHMSI  COMPOBOXKJIAETCS  Ipe3eHTaluend ¢
JIEMOHCTpale yueOHbIX MaTepHalioB, MPEICTABICHHBIX B PA3JIMYHbIX 3HAKOBBIX CHCTEMAX, B
TOM YHCJIE WJUTIOCTPATUBHBIX, I'paUuecKuX, ayAno- U BUACOMATEPHAIIOB.

JlekuMOHHBIM MaTepuan 3aKperuiiercs B XOJie JIabOopaTOPHBIX pabOT, Ha KOTOPBIX
BBITNIOJIHAIOTCA TPYIIOBbIE WM WHIUBUIyalbHBbIE 3aJaHusl 1O mpoiineHHoil Teme. Ilpu
MpPOBEJIEHUH  J1a0OpaTOpHBIX pabOT HUCHOJIb3yeTCsl UHTEPAaKTHBHBIE 00pa3oBaTelbHbBIE
TEXHOJIOTUH, YTO MpPEIoaracT akTUBHOE U HEJIMHEHHOE B3aUMOJECWCTBHE BCEX YUaCTHUKOB U
JOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa30BaTENbHOTO pe3yJsbTaTa.
3aHATHS OPraHU3YIOTCS B BHJE J1a0OPATOPHOTO IKCHEPUMEHTA C MOCIEAYIOUIMM TPYIIOBHIM
aHAJIM30M MOJIyYEHHBIX pe3yibTaToB. Mcmonb3yercss Takxke pa300p KOHKPETHBIX CUTYaIUil C
1enpi0 GOPMHUPOBAHMS U PA3BUTHS TPO(PECCHOHATBEHBIX HABBIKOB 00YUarOIIIXCHI.

Peanun3anus KOMIETEHTHOCTHOIO MOAX0/a IPEAyCMaTPUBAET UCII0JIb30BaHUE B yUeOHOM
Ipolecce AaKTUBHBIX M WHTEPAaKTUBHBIX (OpPM TPOBEICHMsI 3aHATUI B COYETAaHUU C
BHEAYAUTOPHOM paboTOil ¢ 1enblo GOpMHUPOBAaHUS U Pa3BUTUSA NPOPECCHOHATIBHBIX HABBIKOB
00yJaronuxcs.

CamocrostenbHas padoTa CTYyIEHTOB HalpaBi€HAa HAa CaMOCTOSTEIBHOE H3ydeHHE
yu4eOHON M Hay4yHOH JIMTEpaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpabOTKy TeM B Ipolecce
MIOATOTOBKH K TEKYILIEMY U IPOMEKYTOYHOMY KOHTPOJISIM.

6 YueOHO-MeToquYecKOe o0ecredeHue caMOCTOATEIbHOM PadoThl 00yYAKOIIUXCSI
[IpencrarneHo B nmpuiioxeHuu 1.

7 OueHOYHBbIE CPEACTBA 1/l MPOBEAeHUs POMEKYTOUHOH aTTeCTAlMH
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOqHYecKOe M HHPOPMAIMOHHOE 00ecnevyeHHe AU CIUTIHHBI (MOYJIsT)

a) OcHoBHas1 IUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: yueOHoe mocobue mjist By3oB / JI. B.
Tapacenxo, C. A. ITaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Wudppa-M, 2012. - 475 c..: 60x90 1/16. — Pexum mgocryma:
http://new.znanium.com/bookread2.php?book=257400. — 3arn. ¢ o2kpaHa. — ISBN
978-5-16-004868-0.

2. HMasbioBa, M. C. MarepuanoBenenue [DIeKTpOHHBINA pecypc]: yueOHOe mocobue /
HaseigoBa U. C., Makcuna E. JI. - 2-e u3a. — M.: U1[ PUOP, HUL] UH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum noctyna: http://new.znanium.com/bookread2.php?book=536942. — 3aru.
c akpana. — ISBN 978-5-369-01222-2.



0) lonosiHuTEILHASI IUTEPaTypa:

1. Komuera, H. B. Ariac mukpoctpykryp : ydeOHOoe mocodue [mis By3zoB] / H. B.
Kommesa, 1O. 0. Edumona, O. A. Hukurenko ; MI'TY. - 2-e uzn. - Marautoropck : MI'TVY,
2019. - 1 omexrpon. onrt. auck (CD-ROM). - 3arn. ¢ turymn odkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true

2. YepenaxuH, A. A. MatepuasioBeieHue [ DIeKTpOHHbIHN pecypc]: yueOHuk / Uepena-xuH
A. A., Cmonekua A. A. — M.: KYPC, HUIl UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
noctymna: http://new.znanium.com/bookread2.php?book=944309. — 3aru1. ¢ skpaHa.

3. MarepuanoBeieHue ¥ TEXHOJIOTHS MaTepHalioB [DJIEKTPOHHBIN pecypc]: ydeOHOe
nocobue / mox pea. A. U. bareimesa u A. A. Cmonbkuaa. — M.: THOPA-M, 2018. — 288 c. —
Pexum nocryma: http://new.znanium.com/bookread2.php?book=946206. — 3ar. ¢ skpana.

B) Meroauyeckue yKasaHus:

1. Ememtomnna A.H., Konmera H.B., Ilerpouenko E.B. M3yuenue npuHunos padboTsl 1
yCcTpoiicTBa MeTauiorpaguueckoro MUKpockoma. MeToaudeckue yka3zaHus K J1abopaTOpHOM
pabote. — Maruutoropck: 'OY BITO «MI'TV», 2009. -9 c.

2. KommeBa H.B., Uykun B.B., Epumona FO.JO. N3ydyeHne MakpOCTPpYKTYpBI JIATOTO
MeTaljia U JSHAPUTHOW KpUCTaUIM3anuu. MeTonndyeckue ykasaHus K JabopatopHoi padoTte. —
Marnutoropck: M31-Bo Marautoropck. roc. TexH. yH-ta um. .. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememommu A.H., Ilerpouenxko E.B., Edumora [0.I1O.
XKenesoyrnepoaucrole crutaBpl. MeTonudeckue yka3aHUs K JabopaTOpHBIM paboTam. —
Marnautoropck: 'OY BITIO «MI'TVY», 2010. —42 c.

4. Ememrommma A.H., Kormea H.B., Ilerpouenxko E.B., Kopaunos B.JI. MakpocTpykTypa
CTaJIK ¥ METOJIBI €€ OIICHKU. MeToTnYecKre yKa3aHus K JabopatopHOi paboTe. — MarHUTOTOPCK:
N3n-Bo Marautoropck. roc. TexH. yH-ta um. [.1. Hocosa, 2014. — 17 c.

5. Ememomun A.H., Tlerpouenko E.B. MukpocTpykrypa JETHPOBAaHHBIX CTaled
YyryHOB. MeToin4yeckre yKkazanus K JabopaTtopHoi pabore. — Marautoropck: MI'TVY, 2007. -9
c.

6. Ememrommun A.H., Ilerpouenko E.B, CeiukoB A.b. MccnenoBanue BIUSHUAS XOJI0IHOM
IlacTUYecKoil aedopmalnuu M TOCIEAYIOIIEr0 HarpeBa Ha MUKPOCTPYKTYPY U TBEpAOCTb
HU3KOYTJIEPOUCTOM cTanu. MeToudeckue ykazaHus K 1abopaTopHoi pabote. — MarHUTOropck:
N3n-Bo Marautoropck. roc. TexH. yH-ta um. .M. Hocosa, 2015. — 8 c.

7. MonoukoBa O.C., Hedemper C.II., Ilumakmna M.B. Iloctpoenue amarpaMmmbl
COCTOSTHHMSI CHCTeMbI ciutaBoB Pb — Sh. Meromudeckue ykasaHusi K JlabopaTopHOi paboTe.
Marnuroropck: U3a-Bo Marauroropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2015. — 8c.

8. Konuesa H.B., Uykun B.B., Edpumosa 10.10. M3ydeHne MUKpPOCTPYKTYpBI CTalIU U
YyryHa B HEPaBHOBECHOM COCTOSIHUU. MeToauyecKkue ykazaHUs K JabopaTopHOW paboTe. —
Marnurtoropck: MI'TY, 2009. —15c.

9. Ememtommun A.H., Ilerpouenko E.B., Hedenper C.I1. U3yduenne MHUKPOCTPYKTYpbI
LIBETHBIX CIIaBOB. MeToanyeckue ykazaHus K jJabopaTopHoit padore. — Maruutoropek: M3a-Bo
MarnuTtoropck. roc. Texs. yu-ta um. I'.11. Hocona, 2013. — 13 c.

10. Tlerpouenko E.B., Hedempe C.II., MonoukoBa O.C., Ewmemtommn A.H.
MuKpoCTpyKTypa MOPOIIKOBBIX U KOMIIO3UIIMOHHBIX MaTEpUanoB. — MeToINYECKUE yKa3aHUs K
naboparopHoit pabote. Marautoropek: MI'TY, 2010. -9 c.

11. TIlerpouenko E.B., Hlunakuna M.B. Briiusinue Temneparypsl HarpeBa 1 nocieyromen
NEePEeKPUCTALTN3AIMH Ha pa3Mep 3epHa aycTeHUTa. — MeToquUecKre yKa3aHus K JJabopaToOpHOi
pabote. MarauTtoropck: MI'TVY, 2003. - 12 c.

12. Tlerpouenko E.B., Hedenpen C.I1., Monoukosa O.C. CtpykTypa 1 cBoiicTBa



YTJIEPOJUCTOM CTallM MOCIIE OTKUTA U HOpMaIM3aluu. MeToquuecKie yKa3zaHus K J1a00opaTopHOit
pabote. — Maruutoropck: MI'TY, 2010. — 12 c.

13. Ilerpouenko E.B., MomoukoBa O.C., Hedenpe C.I1., 3akanka yraepoaucToi u
JErupoBaHHOM cTanu. Meroauueckue yka3zaHus K Jj1abopaTopHoil pabdore. — MarHutoropck:
MI'TY, 2013.-9c.

14. Tlerpouenko E.B., MosoukoBa O.C. OTnyck yriepoaucTon U JEerupOBaHHON CTaJIU.
Metoanyeckue ykazaHus K JJaboparopHoii pabote. — Marauroropck: MI'TY, 2013. -9 c.

15. Marepuanosenenue. Yactp 1 [Dnekrponnsiii pecypc]| npakrtukym/ H.B. Komrega,
10.10. Epumosa, H.H. Unpuna. Marauroropckuii roc. texandeckuid yH-T uMm. .. Hocosa. -
Marnutoropck: MITY wum. I'M. Hocoma, 2019. - 1 CD-ROM. 3arn. c¢ okpana.
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true — Pexxum gocTyma: st aBTOPU3. TIOJIb30BaTEIICH.

16. Matrepuanosenenue. Yactp 2 [DnekrponHslit pecypc]| mpaktukym/ H.B. Komrera,
10.1O. Edpumona, H.H. Unbuna, A.M. [lecun ; Marauroropckuii roc. Texaudeckuit yu-t um. ['.1.
Hocoga. - Marauroropck : MI'TY um. I'.1. Hocoga, 2021. - 1 CD-ROM. - 3ari. ¢ TUTYI. DKpaHa.
- URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=4505.pdf&show=dcatalogues/1/1550
895/4505.pdf&view=true (mata oOpamenus: 22.06.2022). - Makpooobekr. - TekcT
AEKTPOHHBIN.

r) [Iporpammuoe o0ecnieuenne u UHTEepHeT-pecypcehl:

IIporpamMmmHoOe o0ecrieyeHue

Haumenosanue [10 Ne norosopa CpoK ercTBUS JTULEH3UN

MS Office 2007 |y 135 o1 17.09.2007 Gecepouro

Professional

7Zip cBOOO THO 0EeCCPOUHO

DJIEKTPOHHBIE

wiakatel 1o kypey |K-227-12 ot 11.09.2012 6eccpouHO

"MarepuaoBeieH

FAR Manager CcBOOOTHO 0eCCpPOUHO
IIpodeccuonanbHblie 0a3b1 JaHHBIX U HHPOPMALMOHHbIE CTIPABOYHbIE CHCTEMbI

HazBanwue kypca Ccblika

YHuBepcurerckas nHGOpPMalMOHHAS CUCTEMA e .

POCCILS https://uisrussia.msu.ru

MexnyHapoaHas pedepatuBHas u

http://scopus.com
IIOJJHOTCKCTOBAA CIIpaBOYHAasA Oasa JAHHBIX

DnekTpoHHbIe pecypchl Oubnmmorekn MI TV https://magtu.informsystema.ru/Marc.html?loc
um. .. HocoBa ale=ru

denepanbHOE TOCYIAPCTBEHHOE OIOPKETHOE
yupexaenne  «Demepansueiii  unctutyr|URL: http://wwwl.fips.ru/
POMBIIIIIEHHOM COOCTBEHHOCTH
Nudopmarpiontas cucrema - EIWHOE OKHO
J0CTYIa K MHGOPMAIIMOHHBIM PECYPCaM
IMouckoBas cucrema Axagemusi Google
(Google Scholar)

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

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




HannonaneHas MH(POPMAIMOHHO-aHATTUTUIECKAs
cucreMa — PoccHiiCKUI HHIEKC HAyYHOTO LIUTUPOBAHUS

(PUHI)

URL.:
https://elibrary.ru/project_risc.asp

DnekrpoHHas 0a3a nepuoandeckux usganuii East View

Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

9 MartepuajibHO-TEXHHYECKOE o0ecreyeHne TUCHUILTHHBI (MOIYJIs1)

MaTepI/IaHBHO-TeXHI/I‘-IeCKOG oOecricucHue JUCHUIITIMHBI BKJIFOYACT:




1. YuebHnas aynuTopus 15 IPOBECHUS 3aHATHH JEKIIMOHHOTO TUIIA OCHAIIICHA!

- TEXHWYECKHMHU CPEJICTBAMU OOYUEHHs, CIYKAIlUMHU IS THpEACTaBICHUS y4eOHOM
uHpopManuu OOJBIION ayTUTOPUU: MYIBTUMEIMMHBIMU CpPEICTBA XPaHCHHs, Mepeaadyu |
npeacTaBiIeHus yaeOHOU nH(OpMAIIHH;

- CTIEUAIM3UPOBAHHON MEOEIBIO.

2. YdyeOHblE ayAWTOpUW Ui TPOBEACHUS JIAOOPATOPHBIX 3aHITHH OCHAIICHBI
nabopaTOpHBIM 000PYIOBAHHEM:

«Jlabopatopus TpoOOIIOATOTOBKI:

- OTPE3HBIMHU, LT (HOBATEHBIMH U ITOJIUPOBATEHBIME CTAHKAMU;

- 000pyIOBaHUEM IS 3aIIPECCOBKU 00PA3IIOB;

- 000pyIOBaHUEM ISl TPABIICHHS LT (OB;

- CHeMaIM3UPOBAHHON MeOEbIO.

«JlabopaTopwst ONITHIECKO MUKPOCKOTTHN:

- ontmueckumu Mukpockomamu MICRAY "CMI-400", METAM 32M, MHNM-6,
MUM-7;

- KOMIIBIOTEPHBIMHU cucTeMaMH 00paboTku nzoopaxenuit Ha 6aze I10 «Thixomet PRO»
1 «STAMS-600x;

- KOJUIGKIIMSIMA MHKPO- W MakpoUUTM(OB YIIEPOIAMCTHIX M JICTHPOBAHHBIX CTaJeH,
YYT'YHOB, [IBETHBIX METAJIIOB U CIUIABOB, TOPOIIKOBBIX MAaTEPHAIIOB;

- KOJUIeKIHel MakponupoB ¢ AedekTaMi MaKpOCTPYKTYPHI CTaJIeH;

- anp0OMaMH MHKPOCTPYKTYp YIJIEPOJWCTHIX W JIETHPOBAHHBIX CTallel, YYyryHOB,
I[BETHBIX METAJIJIOB U CILJIABOB;

- CHeMaIM3UPOBAHHON MeOebIO.

«JIaGoparopusi MEXaHUYECKUX UCTIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBepIOMepaMH Ui WCIBITAHHWS TBEPAOCTH MO MeTony PokBemna W mo MeTomy
bpunenns;

- yauBepcabHbIMH TBepaoMepamu M4C075G3 EmcoTest , METOJIAB 701;

- HaIOJIbHOW YHHBEPCAIbLHOM MCIBITATEILHON ABYXKOJOHHOM MamuHoi AG 1C-300 kN
Shimadzu Corp;

- HaIOJILHON YHUBEPCAIBHOMN HMCIBITATEIbHON ABYXKOJOHHONW MamuHoi AG 1C-50 kN
Shimadzu Corp;

- Buieoskcrenzomerpom TRWiew XShimadzu Corp;

- korpom MasTHHKOBBEIM MK 300 OO0 « UMITYJIBCy;

- MEpUTEILHBIM HHCTPYMEHTOM;

- CIIEIMAIM3UPOBAHHON MEOEITBIO.

«JIabopaTopusi CKAHUPYIOIICH JICKTPOHHONH MUKPOCKOTIHI):

- JIIEKTPOHHBIM CKaHUPYIOIUM MUKpockoriom JEOL JSM — 6490LV;

- CHCTeMOW MHKpoaHanu3a ¢ nporpammubeiM obecnieuernremM INCA Energy 450 x-MAX
50;

- CHCTEeMOW aHalu3a KapTUH JTUPpPaKkiuud OOpaTHO PACCESHHBIX OJIIEKTPOHOB C
nporpaMmMHbIM obecrieuennem Crystal 400;

- CIIeLMAIN3UPOBAHHON MEOEBIO.

«JIabopaTopust TepMHUECKO 0OpabOTKU»:

- TEPMUYECKUMHU KaMEPHBIMU MIEYaMH;

- COJITHBIMH BaHHAMU;

- YCTAaHOBKOM IMJIa3MEHHOM 3aKaJKu;

- CIIeLMAIN3UPOBAHHON MEOEIBIO.

3. YueOHast ayquTopus Ui TPYNIOBBIX U UHIUBUIYATHHBIX KOHCYIbTAIUMA, TEKYIIETO
KOHTPOJIS ¥ MPOMEXYTOYHOM aTTECTAIIMH OCHAIIEHA:

- KoMIbIOTepHOU TexHukou ¢ maketom MS Office, ¢ moakmoueHnem k cetn « IHTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA,



- CTIEUMAIM3UPOBAHHON MEOEIBIO.

4. [ToMernieHue J1si CAMOCTOSITEILHOM pabOThI OCHAILICHO:

- KOMITbIOTepHO# TexHHKoH ¢ maketoM MS Office, ¢ moxkiroueHnem k cetu «HTEpHET
U C IOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENbHYIO CPEY YHUBEPCUTETA,

- CTIEUAIM3UPOBAHHON MEOEIBIO.

5. Tlomemenne ansi XpaHeHHS MW NPO(PUIAKTUYECKOTO OOCITYXKHBaHHS Yy4eOHOTO
000pYyIOBaHUS OCHAIICHO:

- CHeIMaIM3UPOBAHHON MeOebIO: CTeIIaXKaM U JJ1s XpaHEeHUs y4eOHOTro 000py10BaHUS;

- CTAHOYHBIM MApPKOM U MHCTPYMEHTaMH U1 pEMOHTa y4eOHOro 000py10BaHUSI.



IIpuioxenue 1

6 YueOHO-MeTOAMYECKOE OOecTIedeHHe CAaMOCTOAATEILHOH PadoThl 00y4YaromuXxcst

[To mucuunnmue «MaTepuanoBeIeHUE» MNPELYyCMOTPEHA ayJIUTOpPHAs M BHEAYJUTOPHAs
camocCTosiITeNIbHAs paboTa 00y4aromuXcsl.

6.1 AyauTopHasi caMOCTOATeIbHasi padoTa CTYACHTOB NPEAINOJIaraeT BHIMOIHEHHE
KOHTPOJIbHBIX padoT.

HepequL BOIIPOCOB IJisI NMOATOTOBKH K KOHTPOJBHBIM ayJIUTOPHBLIM paﬁoTaM nmo
TeMaM JUCHUIIJINHBI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaioB. MeToabl HCCJIeI0BAHUS

1. Yrto m3yuaer maTepuanoBereHue?

2. TlpuBennTe mpUMepHI BIUSHUS CTPYKTYPBI HA CBOMCTBA MaTepraa.

3. HazoBuTe BHIBI CBOWCTB MaTepHaIoB.

4. Kakwue cBoiicTBa Ha3pIBaloT (uznueckumu? [lpuBenure npumMepsl CBOMCTB.

5. Kakue cBoiicTBa Ha3bpIBalOT MexaHW4eckMMH? Ha30BUTE OCHOBHBIE MEXaHHUYECKHE
CBOWCTBA.

6. Kakme cBoiicTBa HAa3bIBAIOT XUMHUYECKHUMH? UTO Takoe XUMHUYECKas aKTUBHOCTh H
XUMUYECKasi CTOMKOCTh?

7. Kaxkue cBoiicTBa Ha3pIBAIOT TeXHOJIOTHUEeCKUMU? [lepeunciuTe n3BECTHBIC BaM.

8. Uto xapakTepu3yIOT JUTEHHBIC CBOKCcTBAa? Ha30BUTE OCHOBHBIC U3 HHX.

9. Kakme cBoiicTBa XapaKTEpU3yIOT TOHATHS: 00pabdaThIBAEMOCTh  JaBJICHHUEM,
00pabaThIBaEMOCTh pEe3aHUEM, CBAPUBAEMOCTH?

10. Ha3oBuTE OCHOBHBIE TPYIIIBI MAaTEPUATIOB U JAITE UM KPATKYIO XapaKTePUCTUKY

11. Ha kakue KJacchl 4 10 KaKUM MPU3HAKaM AEISAT METaslIbl?

12. Kakue meTasuibl Ha3bIBAIOT YePHbIE METAILIbI?

13. Kakue meTarmibl OTHOCAT K IBeTHBIM? Ha30BUTE OCHOBHBIE TPYIIIIBI LIBETHBIX METAJLIOB.

14. B ueM npeuMyIiecTBa YepHbIX METAIJIOB?

15. KakoBbI IOCTOMHCTBA IIBETHBIX METAJLJIOB?

16. KakoBBI IOCTOMHCTBA HEMETALNTMYECKUX MaTeprasioB? [’ 1e uX mpUMeEHSIOT?

17. Kakue maTepuansl Ha3pIBaloT IuiactMaccamu? Kak oHu nonpazaenstorcs?

18. Uto Takoe koMmo3uTHele MaTepuaibl? KakoBbl uX mpenmyiiectBa?

19. JInst uero HeoOXOMMO UCCIIENOBATh CTPYKTYPY MaTepuaioB?

20. Kak nopgpazniensiercs CTpyKTypa B 3aBUCMOCTH OT pa3Mepa ee 3JIeMEHTOB?

21. Yrto Ha3bIBAIOT TOHKOU CTpYKTypoii? Kak ona nzyvaercs?

22.Yto Ha3pIBalOT MHUKpOCTpykTypoi? Kak ona wusywaercs? Jlaiite XapakTepUCTUKY
MUKPOCKOMYECKOMY METOAY UCCIIEI0BAHUS METAILIOB.

23.Yto Ha3pBalOT MakpocTpykTypoil? Kak onHa wu3yuaerca? OxapakrepusyiTe
MAaKpOCKOIMYECKUE METO/Ibl aHAJIN3a METAILIOB.

24. JlaiiTe XapaKTEPUCTUKY DIIEKTPOHHO-MUKPOCKOTMYECKUM METOJaM HCCIEeTOBaHUS
METAaJJIOB.

25. JlaiiTe XapakTepUCTUKY AU(PPAKIIMOHHBIM METO/IaM MCCIIEIOBAHHS METAJIIOB.

Tema 2. ATOMHO-KPHCTAINYECKOE CTPOCHHE METAJIJIOB
1. Yem ornmMuaroTcs KpUCTANIMUYECKUE Teaa OT aMOPHBIX Te1?

2. Kaxkue marepuanbl Ha3bIBAIOT KPUCTATUIMYECKUMHU?
3. Kaxkue marepuanbl Ha3bIBalOT aMOP(HBIMU?
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. Uem oObsAcHSETCS 3aKOHOMEpPHOE YHOPSJAOYEHHOE pacIloJIOKEHHE aTOMOB B

KpUCTAJIIMYECKOH peleTke?

5. Kakue tumnsl cBs3u cynecTByor?

6. HaszoBure OCHOBHBIE CBOHCTBa MeETAUIOB. UYeM OOBSACHSIOTCS OCOObIe CBOMCTBA
METaJlJIOB?

7. UYrto Ha3bpIBAIOT KPUCTAIMYECKON pEIIETKOMN?

8. Uto Ha3bIBAIOT NAJTHHHUM IMOPSJIKOM B MaTepuaie?

9. Yo Takoe snemMeHTapHas sueiika? Kakumu nmapamerpamMu OHa OHCHIBAETCS ?

10. Kakwue TUIIBI KPUCTALTUICCKUX PEIICTOK BaM H3BeCTHBI? OXapaKTepu3ynTe uX.

11. Yto Ha3bIBaIOT KOOPAMHALIMOHHBIM YUCIOM?

12. TloueMy KpHCTAIIIMYECKUE PEIIETKHA METAJUIOB HAa3bIBAIOT TNIOTHOYITAKOBAHHBIMU ?

13. B uem cymHOCTH momMopdusmMa? Uto Takoe momuMopdHOoe mpeBparicHue?

14. Yto takoe anuzotponua? KakoBa npuurHa aHU30TPOIUU?

15. Ilouemy MOHOKpHCTAILIBI ABJISAIOTCS aHU30TPOITHBIMU MaTepuanaMu?

16. ITouyeMy NOTUKPHUCTAITMYECKUE MATEPUAITBI SBIISIOTCS] KBa3UN30TPOITHBIMHU ?

17. Ilouemy amop(HbIe Tena SBISIFOTCS HCTUHHO U30TPOMHBIMU?

18. Yto Ha3BIBAIOT JeeKTaMHU KPUCTAIUIMYECKOTO CTPOCHHUS?

19. Kak krmaccupuuupyroT HECOBEPIICHCTBA KPUCTAIUTMIECKOTO CTPOCHUS?

20. OxapakrepusyiiTe TouedHbIE Ne(PEKThI KPUCTAIUIMIECKOTO CTPOCHHUSI.

21. Kaxyro poiib UTrparoT TOYeUHbIE Te(EKTH B KPUCTALTHYECKIX MaTepraiax?

22. Kakue HECOBEPIICHCTBA KPUCTAIUIMYECKOTO CTPOCHUS HA3BIBAIOT JIMHEWHBIMH |
noyemy? Kakune ObiBatoT qucioxanuu?

23. KaxkoBa poiib TUCITOKAIMA B KpHCTaIax?

24. Yto Ha3pIBAIOT TPAHUIIAMU 3€PEH, TPAaHUIIAMHU CyO3epeH?

25. Kakyto posib UTparoT TpaHMIlbl 36PEH B KpUCTAILIaX?

Tema 3. Kpucrasuiusanusi pacijiaBoB

1. OObscHUTE MPUHIMIIHUAIBLHOE OTJIMYUE KPHUBBIX OXJIAXACHUS [pHU
3aTBepJeBaHUM KPUCTATUINYECKUX U aMOP(HBIX MaTepUAIOB.

2. KaxoB dusnuecknii cMpica Temneparypsl To?

3. [Touemy suia Havajma KpUCTAIM3ALMKA HEOOXOJHMMO IEPEOXJIaXkIACHUE
KUJKOTO METaslla HIbKE TEMIIEpaTypbl paBHOBECHS?

4. Kaxoi#i npouecc Ha3zbIBatOT nepeoxiaxacHuemM? UTo Ha3pIBalOT CTENEHBIO
MepeoxIaKACHUA?

5. KakoB MexaHHU3M KpHUCTAIUIM3AINM ?

6. Kak npoucxoaut pocT KpucTaaion?

7. Yewm 3aBepiiaeTcs Mpoecc KpUCTauiu3aim?

8. Kak Bnusier cKOpoOCTh OXJaXAEHHUS MpPU KPUCTALIU3allMd Ha CTENEHb
nepeoxyaxaeHus?

9. Kakumu akropamu omnpenensercs BO3MOKHAs CTENIEHb MEPEOXIIaKICHUS
KUJKOTO METajlia HIbKe TEMIEpaTyphbl KpUCTALTU3AINN ?

10. Kak MoxHO mosyuuTh aMophHBbIN MeTasn?

11. UTo MOXET TMOCHYKUTh 3apoJblllieM TpU HECaMOIPOU3BOIHHOU
KpHUCTAIITU3aIu?

12. [Touemy npu o4YeHb MaJlOM M OYEHb OOJBIION CTEMEHU MEePEeOXTaKICHUS
KpUCTAITN3AIUs TI0IaBIseTCs?

13. Uro Ha3bIBaIOT 00JacTAMU OirbkHero nopsiaka? Kakyro posib OHM UrparoT
TP KpHUCTaIA3auu?

14. Kak mnpoucxoautr romoreHHoe 3apoxaeHue? YUTO MOXKET CIYKUTh
3apO/IbIIIIEeM MPH CAaMOTIPOM3BOIBHON KpHCTAUTU3AINN?

15. Kakoii 3aponbimn Ha3piBatoT kputudeckum? Kak MeHsercs ero pasmep ¢

YBCIUMYCHHUCEM CTCIICHU HCpCOXJ'Ia)KIlCHI/ISI?



16. Hasosure napamerpsl KpucTauIM3aLuu.

17. Kak BiusieT creneHp nepeoxiiaxaeHus Ha YUCJIO LIEHTPOB KPUCTAUIN3aLlUU
U JIMHEWHYIO CKOPOCTh pOCTa 3apOIbILLIEH.

18. Uem xapakTtepusyercsi TreTeporeHHoe 3apokaeHue? Ilouemy oHO
SHEpPreTUvecku 0osiee BBIFOTHO, YeM rOMOTeHHOe?

19. Kakyto poiib urparot npuMecu pu KpucTaiu3anuu?

20. Urto Ha3bIBAIOT MOAUDUIIMPOBAHUEM TIPU KPUCTAILTH3AINN?

21. Kakue Mepbl MOXKHO IPEUI0KUTD AJIsl TOTO, YTOOBI 00ECTIEYUTH MTOJIy4YEHUE
MEJIKOTO 3€pHa MPpU KpUCTAIU3AIUN?

22. Kaxo#t kpucramn Ha3wsiBatoT AeHApUTHBIM? [louemy mipu 3aTBepeBaHUM
MeTajljla KpUCTAJUIbl PACcTyT B BUJIE AEHIPUTOB?

23. Kakue kpucrannmnyeckue 30HbI MOTYT (YOPMHUPOBATHCS B CIIUTKE?

24, [Touemy Ha MOBEPXHOCTH CIUTKAa O0Opa3yeTcsl 30Ha MEITKUX PaBHOOCHBIX
KpUCTAJIJIOB?

25. UTo Ha3BIBAIOT CTOJIOYATHIMU KPHUCTAIIIIAMHU?

26. 3aueM IpOBOJAAT ONEPALUIO MOICTYKUBAHUS IPU MTOJTYYEHUU OTIUBOK?

27. [Touemy Mmarepuan ¢opmbl (M3JI0KHHIIBI) BIUSET HA BEJIMYMHY 3€pHA
3aKpUCTANIM30BABIIErocs MeTaa?

28. Uto Ha3zpIBalOT ycaakon? UTo Ha3bIBAIOT ycago4yHOU pakoBruHOM? [Touemy

oHa oOpa3zyertcsi?
Tema 4. lepopmanust u HarpeB Ae(pOPMHPOBAHHBIX MATEPUAJIOB

1. B uyewm paznuumie MEXIy YIPYyroi u riacTuueckou aedopmarueii?

2. UYrto Ha3pIBAIOT IUIOCKOCTSIMH CKOJbKeHus? YTo Takoe TIJaBHbIE IJIOCKOCTH
CKOJIbXKEHUs?

3. KakoB MexaHu3M ruracTuueckou aedopmarin?

4., B ueM paznmuuue MeEXAY CKOJBKCHHEM W JBOWHMKOBAHUEM TIPHU IIIIACTHYECKOU
nedopmaruu?

5. KakoBa npuunHa MexaHW4ecKoro Hakiemna?

6. Kak mioTHOCTh quciokanuii BauseT Ha TPOYHOCTHBIE CBOMCTBA?

7. Kak MeHsrOTCSl CBOMCTBA MeTaJljIa IIPH XOJIOAHOU TuTacTHIeckor nedopmarun?

8. Kak u3mensercs crpoeHre MeTauia MpH miacTuieckoi aedpopmannn?

9. Yro Takoe Tekctypa nedopmanun?

10. UYrto Ha3bpIBaIOT BO3BPATOM IpU HArpeBe X0JI0JHOIePOPMUPOBAHHOTO MeTasuia?

11. Yrto Ha3bIBAIOT MOJUTOHU3ALMEN MPU HArpeBe X0JI0AHOAe(POPMUPOBAHHOTO MeTasia?

12. UYro Takoe 3apoAbIlIN peKpHUCTAIIN3ALNUN?

13. UYro Takoe Temmeparypa pekpucTamiuzanuu’?

14. Kakue u3MeHEeHUs CTPYKTYpbI, HAOII0JaeMOM B ONTUYECKUN MUKPOCKOTI, IIPOUCXOISAT
[IpH MIEPBUYHON pEeKpUCTAILTU3ALNUN?

15. KaxoBa TemnepaTypa peKpUCTAJUTH3AIUN YUCTHIX METAJIOB?

16. B uem pazHuia MeX1y NEPBUYHON U BTOPUYHOU peKpUCTALTU3ANN?

17. B uem otnuune cobupaTenbHO U BTOPUYHON peKpUCTAITU3AINN ?

18. Kak  MeHsAOTCS  CBOICTBAa  XOJNOAHOAE(POPMHUPOBAHHOTO  MeTalla  TIpH
pEKpHUCTATIIU3AIIH?

19. KaxoBa posib peKpHCTAUIU3AIIMOHHOTO OTKHUra?

20. B yem paznuune MeXay XOJIOAHON U ropsyei nmiuactudeckoit nedopmanusamu?

Tema 5. MexannuecKune CBOMCTBa
1. Yro Ha3pIBalOT NMpoyHOCTHIO? Kak omnpenesnstoTcss MPOYHOCTHBIE XapaKTePUCTUKU

Marepuaina?
2. aiite ompeneneHre OCHOBHBIM IPOYHOCTHBIM XapaKTEPUCTHKAM.



3. Urto Ha3pBalOT IUIACTHYHOCTHIO? Kak  ompenensrorcs  MIacTUYECKUe

XapaKTEepUCTUKHU MaTepuana?

4.  JlaiiTe onpenereHUE OCHOBHBIM IJIACTUYECKUM XapaKTEPUCTHKAM.

5.  Kakue cBoiicTBa XxapakTepu3yeT TBEpAOCTH?

6. HazoBuTe MeTOBI ONIpEIeIEHUs TBEPIOCTH.

7. YeM OTIMYAIOTCS XPYIKOE U BA3KOE pa3pylIeHus?

8.  HazoBuTe 1 0xapakTepu3yliTe BUIBI H3IOMOB.

9. UYro Takoe nauHamMHuUecKue HCIbITaHUSA? Kakme XapaKkTepUCTHKH OIpPEaesstoTCs

IIpru JMHAMHUYCCKUX HUCIBITAHUAX ?

10. 3adem mpOBOIAT YCTATOCTHBIC HCIIBITAHUS?

Tema 6. ®Pa3zoBble H CTPYKTYPHBI€ IIpeBpalmicHusd B JIBYXKOMIIOHCHTHBIX
METAJNIMYECCKUX CUCTEMAX

ogakrwdPE
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10.

UTto Takoe KOMIOHEHT, (ha3a, CIIaB, CHCTEMa CIIaBOB?

Cdopmynupyitte npasuino ['u60ca. [IpuBeauTe mpuMepsl €ro UCMoIb30BaHUS.

Jaiite onpeneneHre NOHITHIO AMarpaMMa cocTosiHus. Kakoe cocrosiHue oHa oTpakaer?
Tuns! a3 B METANIMYECKUX CUCTEMAX.

CdopmynupyiiTe mpaBuiio peraara (OTpe3koB). 1Jisg 4ero 0HO UCTIOIB3YeTCsI?
CxemaTnuHO M300pa3UTh OCHOBHBIE (Pa30BbIE TUArPAMMBbl IBOMHBIX CUCTEM U J1aTh UX
XapaKTEPUCTHKY.

Jlatb xapakTepucTUKy (pa3 1 Oe3BapuaHTHBIX MPEBPAILIEHUN CUCTEMBI.

CxemaTnuHO M300pa3UTh KPUBYIO OXJIaXKICHUS JIFOOOTO CIUIaBa CUCTEMBI.

CxemaTnuHO M300pa3uTh CTPYKTYpy JI0OOTrO CIUlaBa CHUCTEMbl MPH KOMHATHOM
TeMIeparype.

Paccuntarh OTHOCHTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTaBISIOIIMX B CIUIaBE U
CXEMaTHU4YHO M300pa3uTh €ro CTPYKTYPY MPH KOMHATHOM TeMIieparype.

Tema 7. /Kesnezoyriaepoaucroie ClJIaBbI

1
2.
3

SRSl

BC?
7.
8.

JlaliTe XapakTepUCTUKY KOMIIOHEHTOB cucteMbl Fe-C.

JlaliTe XapakTepucTuky eppura.

JlaliTe XapakTepUCTUKY ayCTCHHTA.

UYrto takoe rpadut?

YT0 Takoe LeMEHTUT?

Kakoe npespamienue npoucxoaut Ha aunuu ES, GS, CD, ECF, PSK, HJB, PQ, AB,

Hazosute JIMHUIO, IIO KOTOpOﬁ BBIACIIACTCA HepBI/I‘{HHﬁ OCMCHTUT, BTOquHLIﬁ

OECMCHTHT, TpeTI/I‘IHHﬁ OECMCHTUT, (l)eppHT N3 ayCTCHUTA.

9.

10.
11.
12.
13.

Ha3zoBuTe MMHUIO NIEPUTEKTUYECKOT0, 3BTEKTHUECKOT0, IBTEKTOMIHOTO IIPEBPAILIEHHH.
Ha3zoBute nuHuM nonuMop@HbIX MpeBpalleHuil.

HazoBure kpuTHUECKHE TOUKH CTAIIH.

Kakoit ¢peppuT Ha3bIBAIOT MEPECHIILIEHHBIM U ITOUeMy?

OObsicHUTE CTPYKTYpY TEXHHUECKOTO JKele3a, JO0IBTEKTOMIHOM, 3BTEKTOMIHOM,

3a3BTEKTOUIHOM CTaJIH.

14.
15.
YYI'yHOB.
16.
17.
18.

Onumute oOpa3oBanue nenedyputa. Kakoit neneGyput Ha3pIBatOT MpeBpalieHHbIM?
OOBsicHUTE CTPYKTYpY O€T0r0 JOIBTEKTUYECKOT0, SBTEKTHUECKOTO, 3a9BTEKTHUECKOTO

[Touemy Oenblil UyryH HE HCHOJB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?
Onumute 00pa3oBaHUE ayCTEHUTO-TPAPUTOBON KOJIOHUU B CEPBIX UYT'YHAX.
Kakue cruiaBel MMEIOT CTPYKTYpy, cocrosimylo u3 ¢(epputa u nepiura? Kaxue

Pa3HOBUAHOCTHU TAKHUX CTPYKTYP BbI 3Haere?



19. Kaxkue craBbsl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 nepauTa? Pa3HOBUIHOCTH MEPIUTA.

20. B kakux crjaBax B CTPYKType HaONI01aeTC BTOPUYHBIN IEMEHTHUT?

21. Kakue cmiaBel UMEIOT CTPYKTYpY, cocTosiyto u3 ¢eppura u nementurta? Kakue
Pa3HOBHUIHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

22. Kakue CTpyKTYpbl Ha3bIBAIOT BUIMAHIITETTOBBIMU?

23. Kaxkue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIIIYIO U3 (hepputa u rpaduta? Pa3zHOBUIHOCTH
TaKUX CTPYKTYp?

24. Kakas ¢opma rpadura B MEHBLICH CTENEHH OCTAONIAET METAITMYECKYIO OCHOBY
yyryHa?

25. Kakwue criaBsl IMEIOT CTPYKTYPY, COCTOSIIIYIO U3 repiiuTa u rpaduta? PasHoBUIHOCTH
TaKUX CTPYKTYp?

26. Kakoii crutaB Ha3pIBAIOT CEPHIM YyTyHOM Ha (eppHuTO-TIepiuTHON ocHOBe? Kak B HEM
MIPOUCXOTUT IBTEKTOUHOE TIpEBpaIICHNE?

27. VYKaxuTe CTPYKTYPHBIM MPU3HAK CTaIH, OSJIOTO YyTyHA, CepOro YyryHa.

Tema 8. Kinaccupuxanusi, MapkMpoBKa W NpPHMEHEHHEe JKeJie30yIJIepoJucThIX
CILJIABOB.

[To xakuM mpHU3HaKaM KJIaCCU(PUIMPYIOT Cepble UYT'yHBI.

MapkupoBKa U IPUMEHEHHE CEPOTO (JINTEHHOI0) UyryHa.

MapkupoBKa 1 IPUMEHEHNE BBICOKOIIPOYHOTO YYT'yHa.

MapkupoBKa U IpUMEHEHHE KOBKOTO YyryHa.

Kakoii yyryn Ha3pIBatoT aHTUGPUKIIMOHHBIM? KakoBbl ero cpoiicta?

Kako#t uyryn HaspiBatoT oTOeneHHbIM? KakoBbl yciioBuS (HOPMUPOBAHHS €ro
CTPYKTYpbI?

Bnusinue yriepojia U MOCTOSIHHBIX MPUMECEN Ha CBOMCTBA CTAJIH.

[To kakuM mpu3HaKaM KIaCCU(DUIUPYIOT CTAIH?

MapkupoBKa 1 IPUMEHEHHE YIIIEPOAUCTOM cTanu 0OBIKHOBEHHOTO KayecTBa.

10. MapkupoBKa U IpUMEHEHHE KaYeCTBEHHONW KOHCTPYKIIMOHHOM YTIIEPOIUCTOMN CTaIH.
11. MapkupoBKa U IPUMEHEHHE HHCTPYMEHTAJIbHOM YTIEpOJUCTOMN CTaH.

12. MapkupoBKa U IpUMEHEHHE CTalIU AJisl (PACOHHOTO JIUTHSL.

13. MapkupoBKa U IpUMEHEHHE aBTOMATHOM CTaJIu.

14. PacmmdpyiiTe 1 naiiTe XapaKTEpPUCTHUKY CIUIaBy cienytonux Mapok: Ct Okm, Ct 3cm, Ct
Smce, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CU25, C4 30, B4 40, BY
60, KY 35-12, KY 60-3.

ogakrwdE
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Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kak npoucxoaut npeBpaiieHus nepianra B ayCTCHUT?

Yro Takoe (a3oBasi nepekpucTain3anms?

Yro Takoe HaciencTBEHHOE 3epHO? JleiicTBUTETbHOE 3epHO?

Kak Bnusiet poct 3epHa Ha CBOICTBa cTanu?

Uro coOoif mpenacTaBiaseT AMarpaMma HM30T€PMUYECKOro pacrnaja
MEPEOXJIAXKAEHHOr0 aycTeHuTa? Kakyro 3aBUCMMOCTb OHA IOKa3bIBAaeT?

aogkrwnPE

6. Kakoit aycTeHUT Ha3bIBAIOT MEPEOXIaXKAEHHBIM?

7. Kak MeHsieTcs yCTOHYMBOCTH MEPEOXJIAXKIECHHOIO AayCTEHUTa IpH
MOHWKEHUU TeMIIepaTypbl MpeBpaieHus?

8. OT dYero 3aBUCHUT XapakTep CTPYKTYpbl TpU  H30TEPMUUYECKOM
MIpEeBpAILEHUH NTEPEOXJIAXKAEHHOTO ayCTeHUTa?

9. HazoBute TemmeparypHble 0ONacTH NpEBpAIIeHUs NEPeOXJIaXICHHOTO
ayCTEHUTA.

10. IIpu xakom mpeBpameHun ectb U Auddysus sxenesa, u auddysus

yraepoja’?



11. [Ipu kakoM mpeBpaIIeHny MoAaBIeHa TOIbKO quddy3us xene3a?

12. IIpn xaxkom mpeBpamieHuy mnojaBieHa muddy3us xemesa u yrieponaa?
Kakoe npeBpamienuii sBisercs 6e31upy3noHHbM?

13. KakoB MexaHu3M NEpIUTHOTO MPEeBpAILICHUS?

14. Uro mpencrasisier coOoil mpoaykThl Aud(y3MOHHOTO TpeBpaleHUS
ayCTEHHUTA B YIIIEPOAUCTOHN cTaiu? UTO Takoe MEKIUITACTHHOYHOE paccTosiHIE?

15. Uro 0Ommero MMerT CTPYKTYPHl MEPIUT, COPOUT U TpoocTUT? UTo uX
OTJIMYAET APYT OT Apyra?

16. KakoB MexaHu3m 1 0COOEHHOCTH MAPTEHCUTHOTO MPEBPAILICHUS?

17. Uro mpencrasisier coboit mpoaykTel Oe3auddy3noHHOTO TpeBpamieHHus
ayCTEHHUTA B YTJIEPOJUCTOM cTanu?

18. Uto npencraisieT co00M MapTEHCUT B YIIIEPOAUCTON CTATH?

19. UTo Ha3bIBAIOT KPUTUYECKOIN CKOPOCTHIO 3aKaJIKH?

20. Kak conmeprkaHme yriepoia BIHSET Ha CBOWMCTBA CTalIM INpPU 3aKaJKe Ha
MapTEeHCUT?

21. Kakoii aycTeHUT Ha3bIBatOT OCTaTOYHBIM?

22. Kakoe 13 npeBpaiiieHnii Ha3pIBatOT MPOMEKYTOUHBIM?

23. KakoB Mexann3m OCHHUTHOTO MpeBpaIieHus?

24, Kakue ctpykrypbl oOpasyrores npu OefHUTHOM npeBpaiieHuu? YeM oHu
paznnuarorca? KakoBsl ux cBoiicTBa?

25. Kak JIETHPYIOIINE 3JIEMEHTHI BJIMISIEFOT Ha YCTOMYUBOCTD
MePeOXIIAXKICHHOTO ayCTeHUTA?

26. Yro co00ii MpenCcTaBIsIOT TEPMOKHUHETHUECKUE THATPAMMBI.

27. Kak MOXHO HCHONB30BaTh JUAarpaMMbl pacnajga MepeoxJIaxkJICHHOIO
aycTeHuTa?

Tema 10. OcHOBBI TepMHUUYECKOH 00padOTKH

1. JlaTh XapaKTepUCTUKY KPUTHIECKUX TOUEK CTAIIH.
2. JlaTh omnpenerieHue MOHITHS TepMHUECKas 00paboTKa. YKa3zaTh €€ poJib.
3. Pacckazatp o Kimaccupukanuum W BHAAX TEPMHUUYECKOH 0OpabOTKH.

[IpuBectn 0OLIYI0 XapaKTEPUCTHKY TEXHOJOTHMUYECKHX IPOILECCOB TEPMHUECKON
00pabOTKH CTaJIH.

4, OOBICHUTSD, 10 KAKOMY TIPU3HAKY OTXKUT Toapasnaensercs Ha oTkur I u 11
pona.

5. Harp xnaccuduxanuio BugoB omxkura | poma. OOBACHUTH LEib,
Ha3HAYEHHUE U PEKUMBI KaXI0TO BUJA.

6. Harp knaccudukanuio BugoB oTxkura Il poma. OOBICHUTH 1enb,
Ha3HAYEHUE U PEKUMBI KaXI0TO BUA.

7. Jlatb ompeneneHue TEpMUYECKON 0O0pabOTKH, Ha3bIBaeMOW 3aKalka.
OOBsACHUTH BBIOOD TEMIIEPATyphl HArPEBa MO/ 3aKAJIKY JJISl Pa3HBIX TPYII CTaleH.

8. OOBsACHUTH, KaK BBIOMpPAETCS OXJaKIAIoIIas cpela MpU OCYIIECTBICHUU
3aKaJIKU.

9. JlaTh ompeneneHne KPUTHUECKON CKOPOCTH 3aKaJIKH, 3aKaJIMBAEMOCTH U
MIPOKaJIUBAEMOCTH.

10. [IpuBectu XapaKTePUCTUKY BBICOKOTEMITEPATYPHOI u

HHSKOTCMHCpaTypHOﬁ TepMOMeXaHquCKOﬁ O6pa6OTKI/I. YkazaTh npeumyniecrea u
HEAOCTATKH KaXXJ0I'o0 BUJaa U obOmacTu IMPUMCHCHMUA.

11.  Jarp oOmyro XapakTepUCTUKY MPOIECCOB  XMMMKO-TEPMUYECKOM
00pabOTKU: IEMEHTAIMH, a30THPOBAHMS U HUTPOLIEMEHTAIMH.
12. OOBSACHUTD HA3HAYEHUS U CYIIHOCTHh TU(PPY3MOHHOTO HACKHIICHHS.

Tema 11. Knaccupuxanus, MApKHpPOBKa, CBOICTBA M IPUMEHEHHUE JIeTHPOBAHHBIX CTAJICH



1. Jlate omnpenencHue IOHATHAM JIETUPOBAHHAS CTajb, JIETUPYIOLIUN
JJIEMEHT.

2. Knaccugukamus JerupoBaHHBIX CTaleld MO XWMHYECKOMY COCTaBy, II0
Ha3HA4YCHMUIO, 10 KAYECTBY.

3. Kax pacnpenensitorcst JIerupyromue 3J1eMEHThI B CTAISAX ?

4, Kak nerupyromue 3J€MEeHTHI BIHUSIOT Ha TTOJIUMOPPU3M Keme3a?

o. Kak JIETUPYIOIIE 3JIEMEHTHI BJIMISIFOT Ha YCTOMYUBOCTh
[IEPEOXIIAKACHHOIO AyCTCHUTA.

6. Knaccugukanus JerupoBaHHBIX CTaled O CTPYKType B PaBHOBECHOM
COCTOSIHMH (OTOK>KEHHOM COCTOSIHHH).

7. Krnaccudukanus nerupoBaHHbIX CTajlell MO0 CTPYKTYpe B HEPABHOBECHOM
COCTOSIHUH (HOPMAJIM30BAaHHOM COCTOSIHUH).

8. Kak B MapkupoBKe JIErMpOBAaHHBIX CTaJ€l YKAa3bIBACTCA: COICpPKAHHE

yriaepona, BHJ JIETHPYIOUIETO SJEMEHTa M €ro CoJep)KaHWe, KauecTBO. YMeTh
pacmmdpoBaTh MapKy CTalld, yKa3aB: COJAEp)KaHHE Yriepoia; BUJA JIETHPYIOLIETO
JIIEMEHTAa W €ro cojepkaHue; KiacCH(UKAIMI0 N0 KadecTBY, Ha3HA4YeHHE, O0JIaCTh
MIPUMEHCHHSI, TPUMEPHBIC CBOMCTBA.

9. B uem 0c0O6eHHOCTH MUKPOJIETUPOBAHUS CTAJIH.

10. [IpuHIMMBI TeTHPOBaHUS KOHCTPYKIIMOHHBIX CTaJleH.

11. OCHOBHBIE TPyMIBI KOHCTPYKIMOHHBIX CTaJeH.

12. Ponw yrnepona, mpuHIUIBI JIETUPOBAHUS M MapKUPOBKA CTPOUTENbHBIX
CTaJen.

13. Kakue MalmmHOCTpOUTEIbHBIE CTAIN HAa3bIBAIOT YIIyUIIAEMbIMU U 1TOYeMy?

3aKOHOMEPHOCTH MX JICTUPOBAHUS U TepMUUYECKOUW 00paboTku. [IpuBemurte mpumepsl
MapoK CTaj.

14. Cranu 1S IeMEeHTaluu, HUTPOLIEMEHTAIUHN U a30THPOBAHUSI.

15. KakoBa  ponmp  yriepoga W JICTHPYIOIIMX  DJIIEMEHTOB B
MIAPUKOTIOAITUITHAKOBBIX CcTalsix? OcoOeHHOCTH TpeOOBaHMN K ATUM CTAIAM W HX
TepMuueckas 0opabotka. [Ipuectu mpruMepsl Mapok cTajiei.

16. KakoBa  ponp  yriepoja W JIETHPYIOIIMX  DJIEMEHTOB B
peccopHO-TIpYKUHHBIX cTamsix? OcoOeHHOCTH TpeOOBaHHM K O3TUM CTallIM U UX
TepMuueckas oopadbotka. [Ipuectu mpruMepsl MapoK cTajiei.

17. OOBSCHUTH OCHOBHBIC IPUHITUITBI CO3/IaHUST BEICOKOIIPOYHBIX CTAJICH
18. Crav ¥ CIUIaBbI U PEKYIIUX HHCTPYMEHTOR.

19. BricTpopexyiue cramu.

20. IlITaMIOBBIE CTAJIH.

21. BankoBble cTanm.

22. Cranu 1si MepUTEIBHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOWCTBAa U NMPUMEHEHUE CIIABOB IBETHHIX METAJLJIOB.
HeMeTa/uimueckue MaTepuaJibl

1.
2.

w

oo

OCHOBHBIE CIIaBBbI HA OCHOBE MEIu (6pOH3BI u J'IaTy'HI/I), X MAapKHUPOBKA U IPUMCHCHUC.
OcHOBHBIE CIJIaBBI Ha OCHOBE aJIOMHHHS (,Z[e(I)OpMI/IpyeMLIC, TECPMHUYCCKU
HCYIIPOUHACMBIC U prO‘IHHCMBIC), X MapKUpPOBKa U IPUMCHCHUC.

CBoiicTBa 1 MMPUMCHCHUC CIIJIABOB HA OCHOBC THUTAHA.

Kakwue criaBel Ha3wpiBalOT 0abOnTamMu? KakoBbl MPUHIUIIBI UX CO3JaHUA. HpI/IBCI[I/ITe
MNPUMCEPBI TAKUX CIIJIABOB.

Kakue MaTepurajibl HA3bBIBAIOT MMOPOMIKOBBIC MaTepI/IaJ'ILI? Kak ux nonyqaroT?
KJ'IaCCI/I(I)I/IKaLH/IH, CBOICTBA U MPUMCHCHUC KOMITIO3UIITMOHHBIX MaTCPHUAJIOB.
KJ'IaCCI/I(I)I/IKaLH/IH, CBOMCTBA H MNPUMCHCHUC OCHOBHBIX TPYIIII HEMCTAIUINYCCKUX
MaTepuajoB.



6.2 BueaynuTopHasi camocTosiTeJibHasi padoTa 00y4aroIKXCsl OCYILECTBISETCS B BUJIE
U3y4YEHMs] JUTEPATYPBl IO COOTBETCTBYIOIIEMY pPa3liely ¢ MPOpabOTKOW Marepuana IO TeMam
JUCLMIUINHBIL.



IIpuioxenne 2

7 OIIeHO‘leIe cpeacrea AJisi NIPpOBEACHUA HpOMeHCyTO‘IHOﬁ arrecranmu

a) [lnanupyemble pe3y/ibTaTbl 00y4eHHs M OLICHOYHBIE CPEACTBA /ISl IPOBEIeHHA
NPOME:KYTOYHOH aTTeCTALMM:

CrpyKTypHBII
JIEMEHT

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHbIE CpeICTBA

OIIK-1 Cnocoben pemathb 3a1a4u nNpogecCHOHAIbHOM 1eATeJTbHOCTH, IPUMEHSISI METOAbI
MO/1eJIMPOBAHUA, MATEMATHYECKOI0 AHAJIN3A, €CTeCTBEHHOHAYYHbIe U O0ILeHHKeHEePHbIEe

3HAHUS
OIIK-1.1 Hcnons3yer TeopeTnueckue BOMPOCHI:
€CTCTBCHHOHAYYHBIC
3aKOHBI 1 [IPHHLHIIBI 1. Crpykrypa u cBoiicTBa MatepuanoB. AMopdHoe
TpH peleHn U KPUCTAJUTMYECKOE COCTOSIHUE MaTepHara.
MPAKTHYECKHX 32724 2. Meroapl U3ydeHUs CTPYKTYPBI MaTEPHAJIOB.
3. Kpucrammueckas pemerka. OCHOBHBIC THITBI
pEIIeTOK METAJIJIOB.
4. TMonmumopdusm. IlonumopdHbie mpeBparieHus..
5. JledeKThl KpUCTATUTMIECKOTO CTPOCHHSI.
6. AHHM30TpONHSL.
7. DHepreTUYeCKHe YCIOBHS  KPUCTAJUTH3AITHH.
Bnusinue CKOpPOCTH OXJTaXKICHUS HA)
KPUCTAJUTU3ALHUIO.
8. Mexanusm KpHUCTaJUTM3ALIIH. [TapameTpsl
KPUCTAJUTU3AIUH.
9. TomorenHoe (camMompoOU3BOJIbLHOE) 00pa3oBaHUE
LIEHTPOB KpHUCTaJUTM3allUH. Kputnuecknif
3apO/IbIILL.
10. T'ereporennoe (HECAMOTIPOU3BOJIBHOC)
obOpa3oBaHue LIEHTPOB KpUCTAITU3AIIH.
Mo nudunupoBanue.
11. JlenmpuTHas KpUCTAJUTHU3AIIHSL.
12. Kpucrannuueckue 30HbI CIIMTKA. Y cajiKa.
13. Bunbl nukBanum.
14. Bugel nedopmanuu. MexaHH3M IIaCTHYECKOM
nedopmaruu.
15. Haknen npu miuactudeckor aedopmaruu. Poiib
JUCIIOKAlUK B yIIPOYHEHUHU.
16. MexaHuueckue CBONCTBA METaJLJIOB.
KoHcTpyKkTHBHAS IPOYHOCTS.
17. MexaHu4YecKue XapaKTePUCTHKHU, OMPEIEIIeMbIe
MIPU UCTILITAHUU HA PACTSHKCHHE.
18. Pa3zpymieHnue MeTanos.
19. TBepaocTs U crOCOOBI €€ OnpeAeTeHUS.
20. MexaHnueckrue XapakTepUCTUKHU, ONIPEAesIeMbIe
Opu  JUHAMHYECKUX HUCIBITaHUSIX  (yIapHas
BSI3KOCTbh, TEMIIEPATYpA XJIATHOJIOMKOCTH).
21. OcHOBHbIE MOHATUS ~ TEOPUU CIUTaBOB:
KOMIIOHEHT, CIIaB, cucTema, (aza. [Ipasuio das
22. Tunsl TBepAbIX (a3 B METANTUYECKUX CUCTEMAX.
23. IlpaBuio peryara (IIpaBUIIO OTPE3KOB).




CrpyKTypHBII
JJIEMEHT

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBIE CpeICTBA

24.

25.

26.

27.

28.

29.

30.

31.

32.
33.
34.

35.

36.

37.

38.

39.

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

OcHOBHBIE ~ THUNBI  JIBOMHBIX  JUarpamm.
[IpeBpamenuss u (GOpMHUpPOBaHUE CTPYKTYPHI
JBOMHBIX CILJIABOB.

XapakTepucTuka ¥ BHUJA TOJHOH  (a3oBoOH
muarpammel Fe — C.

XapakTepucTuka KOMIIOHEHTOB U (pa3 CUCTEMb]
Fe - C.

[IpeBpamenuss u QGopMupoBaHHE CTPYKTYpHI B
ctanax (OenpIX 4YyryHax, CEepbIX YyryHax) B
PaBHOBECHOM COCTOSTHUU

CBs13b MEXIYy CTPYKTYpPOH M CBOMCTBAMHU CEPBIX|
YyT'YHOB.

Knaccudukanus, MapkupoBka M IPUMEHEHHUE
CEpbIX YYTYHOB (JIMTEWHBIN, BBICOKOIPOYHBIH,
KOBKH, 0TOEIeHHbIN, aHTU()PUKIIUOHHBII).
BimistHue yrinepona v MOCTOSIHHBIX ITpUMeEcEd Hal
CBOMCTBA CTaJIH.

Knaccudukanusi, MapkupoBKka U HPUMEHEHUE

YTJIEPOUCTBIX craneun (OOBIKHOBEHHOTO
KAauecTBa, KAa4ECTBEHHOW KOHCTPYKLIHOHHOM,
UHCTPYMEHTAJIBHOM).

[IpeBpaltiieHus npu HarpeBe CTajlu.

PocT 3epHa aycTeHuTa pu Harpese.
N3oTepmuuecknii  pacraa MEepeoXJIaKICHHOTO
ayCTEHUTA. N3otepmuueckue JarpamMmmbl
pacnazia nepeoxaaxIeHHOTO ayCTeHHTA.
[IpeBpateHust Mpu HEMPEPHIBHOM OXJIAKICHUH
ctanu. TepMOKMHETUYECKUE TUarpaMMBbl pacnaja)
MEePEOXIIAKICHHOTO ayCTeHUTA.

Bnusinue JIETUPYIOLTUX 3JIEMEHTOB HA)
YCTOWYMBOCTD u KUHETUKY pacmapa
MEePEOXIIAKICHHOTO ayCTeHUTA.

[IpeBpamienuss npu HarpeBe (NP OTIIYCKE)
3aKaJICHHOM CTaJIu.

Knaccudukamusi, MapkupoBka U NpUMEHEHHE
KOHCTPYKIIMOHHBIX  JIETUPOBAHHBIX  CTajei
(cTtpoutenbHasi,  MAaUIMHOCTPOUTENbHAS IS
XOJIOTHOM HITAMIIOBKH, yAay4liaemas,
PECCOPHO-TIPYKMHHAS, IAPUKOTIOAIIUITHUKOBAS,
cranmu s 3akanku TBY, cram s XTO).
OcHoBHBIE  TOHATUA W KjIaccu(UKaUA
TEPMUYECKOH 00pabOTKH.

OTxur cranu.

3akaika cTajiu.

Otnyck cranu. CrapeHue.

XUMHUKO-TepMUYeckas o0paboTka.
Tepmo-mexanudeckast 00paboTKa CTaju.

CrnaBbl Ha OCHOBE Meau (OpOH3BI, JTATYHH).
CmiaBbl Ha OCHOBE IFOMUHUSL.

CrnaBel Ha OCHOBE TUTaHA. baOOUTEI.
[TopomikoBble, KOMMO3UIIMOHHBIC, aMOPQHBIE




CrpyKTypHBIit [Lnanupyemsie o
SJICMCHT pe3yabTaThl 00yYCHHS HEHOHHbIC cpeacta
MaTepHaIbl.
OIlK-1.2 Pemaer crangaptaeie  [Pemmth 3a1adqy u3 mpodeccuoHaIbHOM 00IacTH:

npodeccuoHaIbHBIC
3aj1a4M ¢ MPUMEHEHUEM
OOLIEMHKEHEPHBIX
3HaHUHU

1.

10.

11.

12.

13.

14.

OOBACHUTH, KaKyl LE€Jdb IMpecleayloT IMpu
BBEJICHUU B paciuiaB Moaudukaropos? [Ipusecty|
PUMEPHI IEHCTBUS MOIU(PHKATOPOB.

B Kakou OTIIMBKE 3€pHO
3aKpUCTANIN30BABILIETOCS MeTainia Oyner
OoJplIe: TpPU pa3IUBKE >KUJIKOTO MeTalja B
necuyanyro (GopMy HIM B METaUIMYECKYIO?
KaxoBo Oyzner paznuuue B cBoiicTBax?
OOBACHUTH, K UEMY MOXET MPUBECTU MEPETpes|
pacraBa Tped  pa3iuBKOW  ero B (OpPMBI
(u3n0XKHUIBI)?  3a4eM  MPOBOJAT  ONEpaIUI0
MOJICTY)KUBaHUs NPU NOJy4eHUH oTiauBok? Kak
€€ OCYILECTBUTh

Kakoii  nmedopmanueii MOXHO  HEOOpaTHMO
U3MEHUTh  (GOopMy, pa3Mepbl U  CBOICTBA
Marepuana?

OOBACHUTD, UTO IPOUCXOUT MPHU (POPMHUPOBAHUY]
TEKCTYpHl B fedopMupoBaHHOM MmaTepuane? Kak
9TO BIIMSET HA CBOMCTBA MeTa/LIA?

3auem Tpebyercs BOCCTaHaBJINBATH|
IUTACTUYHOCTh XO0JI0AHOA€(hOPMUPOBAHHOTO
nucta (KaMOpOBaHHOM 3aroTOBKH, BOJIOYECHOU
npoBoJsiokn)? Kakoit 00pabOTKOW 3TO MOMXKHO
caenarn?

B kakoil cramm OyzmeT BbIlI€ TBEPAOCTb IpH|
3akanke: B cranu 45 nnu 30XI'C?

V kakoii ctanu Oyner 0ojbllie MPOKATUBAEMOCTb
— YIJEpOAMCTON WM JIETMpOBaHHOUN? 3ayem
HE00X0IMMO 3HATh IPOKATIMBAEMOCTb CTAIN?
Kak BbIOpaTh CKOPOCTH OXJIaXIEHUS MPH 3aKaJIKE
JUI TIOJIydeHHUsT MAapTEHCUTHOH CTPYKTYpHl 10|
BCEMY CEUCHMIO U3J1eNus?

Jns  kakoW cranM — JOIBTETOMAHOM Wiy
3a3BTEKTOUTHON — HY)KHO IMPUMEHSTh HEMOJIHYIO
3akanky? [loscHuTh, ucnonp3ys nuarpammy Fe-C.
Kakass cranp mocne ynyuiieHuss OyaeT HMEThb
0oJsiee BBICOKYIO TBEPAOCTb: CTajlb 45 WM CTalb
30XI'C, ecnu oTmyck IPOBOWIN IIPU OJHOW H
TOH K€ Temneparype?

[Toyemy pexymui HHCTPYMEHT U3 YIIIEPOAUCTOM
CTaJll TOJBEPrarT HHU3KOMY oTmycka. Kakas
Oyzner  CTpyKTypa M CBOWCTBa  Takoro
UHCTpYMEHTA?

Kaxum METOJ0M MO>KHO HCCIIEIOBATH|
pacrpeneneHue Ccepbl B CIUTKE (OTJIMBKE,
3aroTOBKE)?

Kak mpoBectu riaybokoe TpaBiIeHHE CTaJIbHOTO
obpasna. KakoBsl ero menu?




CrpyKTypHBII
JJIEMEHT

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBIE CpeICTBA

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Kakum MeTo10M MO>KHO BBISIBUT HOPHI, TPEIIHHBI,
PaKOBUHBI, KpYyIHbIE HEMETAJUTMYECKUE
BKJIIIOYCHUS B OTJIUBKE (CIUTKE, OTJIUBKE,
MOKOBKE, MpoKare)?

[Ipu MaKpoOaHaJIn3e CIIUTKA BBISIBJICH
JTUKBAIMOHHBIN KBaJpar (momycampouHas
JUKBAIUsl, OCEBasi TOPUCTOCTh, CKBOPEYHHK,
KaMHEBUIHBIA M37I0M, (JIOKEHBI, IH(EPHBIHA
u3noM, paccioeHue). OOBACHUTh TPUYUHBI
MOSIBIEHUS OTOro JepeKTa U  BO3MOXKHBIC
CHOCOOBI €ro ucrpaBIeHUs (IPEIOTBPALLIECHHUS).
Kak oTnMunTh yCTamoCTHBIA H3JIOM OT MPOYMX]
BUJIOB m3ioMa? KakoBbI IPUYMHBI TPOSIBICHUS
TaKoro u3jaoma?

Kaxk oTnmiuuth Bsizkoe paspyiieHne OT Xpynkoro?
Kak mpoBecT MUKPOCKOTIMYECKOE UCCIIEI0BAHUE
MeTayjuimdeckoro  marepuania?  UTo  MOXHO
BBISIBUTH C TIOMOIIIBIO TAKOTO MCCIIECOBAHUS?

Kak MOXHO TOBIHMATH HAa BEIMYHHY 3€pHA TPH
Kpuctayun3auuu meramia? Kakue mMepbl MOXKHO
MPEeIOKUTh JUIS  TOTO, YTOOBl O0OECTICUUTH
MOJIY4EHHE MEJIKOTO 3€pHa MPU KPUCTAILIU3AN )
[Touemy  mpu XOJIOJTHOM IJIACTUYECKOM
nedopmaruy HabII0JaeTCsl YTPOUYHEHHE METala,
a [pY TOPSIYEi ITOTO HE TPOUCXOIUT?

Kak ompenenuts mnpenen ynpyrocta (mpened
TEKY4YECTH, MpeAeNl MPOYHOCTH, OTHOCHUTEIIBHOE
YIJIMHEHHUE, OTHOCUTEIILHOE CY)KEHUE, TBEPIOCTD,
yIapHYIO BSI3KOCTh) MaTepuaia’?

[Ipy MUKPOCKOTIMYECKOM HCCIEJOBAHNU B CILUIABE
HaOMoMaroTes 3epHa (deppuTa W HEOOJBIIOE
KOJIMYECTBO IieMeHTuTa. Kak HasbIiBaeTcs Takoi
criaB?  KakoBbl ero cBoictBa M 00dacTH
MIPUMEHEHUS?

[Ipy MUKPOCKOTIMYECKOM MCCIIEJOBAHUU B CILIABE
HabmogaroTcst 3epHa ¢epputa u nepiur. Kak|
Ha3bIBaeTcs Takou cruiaB? KakoBwl ero cBOMCTBA)
U Kak OHHU 3aBUCAT OT KOJMYECTBA IepiauTa?
KakoBbl 001acT mprMeHEHHUs ITUX T1aBOB?

[Ipy MUKPOCKOTTMYECKOM HCCIIEJOBAHUH B CILIABE
HabmogatoTcst mepnut. Kak HasbpiBaeTcs Takou
ciaB?  KakoBbl  pa3HOBHJIHOCTHM  TaKoOM
CTPYKTYpPBI U pa3inyus B UX CBOMCTBaxX?

[Ipy MUKPOCKOTTMYECKOM HCCIIEJOBAHUH B CILIABE
HAOMIOJAIOTCS TEPIUT M CeTKa IEMEHTHTa II0
rpanunam 3epeH. Kak Ha3biBaeTcs Takoil criiaB?
KakoBsl ero cBoiicTBa u o61acTu mpuMeHEeHUs?
[Ipu MUKPOCKOTTMYECKOM HCCIIEIOBAHUH B CILIABE
Habmogaercs nenedyput. Kak Ha3piBaeTcs Takou
crutaB?  KakoBel ero cBoiictBa U 00macTw
IPUMEHEHHUS?




CrpyKTypHBII
JJIEMEHT

[Inanupyemsle
pe3yNbTaThl 00YICHUS

OneHouHBIE CpeICTBA

28. IIpu MUKPOCKOTIMYECKOM HCCIIEOBAHUH B CIIIABE
HaOronatoTcsl 3epHa (eppuTa M BKIIOYCHHS
rpa¢puta. Kax Ha3pBaeTcs TakWe CILIaBbl))
KakoBbl pa3HOBHIHOCTH CIUIABOB C TaKUMHY|
CTPYKTYPHBIMH COCTaBJISFOLIIMH, KaKOBBI
pas3nuuus B X CBOMCTBAxX?

29. IIpu MUKPOCKOTIMYECKOM HCCIICOBAHUH B CIIIABE
HAOMIOMaloTCsT  3epHa  QeppuTa, TMEPIUT W
BKIIOUeHus1 rpadurta. Kak Ha3piBaeTcss Takue
cruiaBbl? KakoBBI Pa3sHOBUIHOCTH CIUIABOB C
TaKUMHU CTPYKTYpPHBIMHU COCTABIISFOLIIMH,
KaKOBBI Pa3JINYHsI B UX CBOWCTBAX?

30. I[Ipr MUKPOCKOTIMYECKOM HCCIIEJIOBAHUH B CIIIABE
HaOJIIONAIOTCS TIEPIIUT W BKIIOYEHHUs rpadura.
Kakx mHa3zpiBaeTcsi Takme crutaBel?  KakoBbl
Pa3HOBHIHOCTH CITIaBOB c TaKuMHY|
CTPYKTYPHBIMH COCTaBJISTFOLITIMH, KaKOBBI
pa3nuyus B X CBoicTBax?

31. Kak UACHTU(DUIIUPOBATD B crany
BU/IMAHIITETTOBYO CTpYyKTypy? Ilpm kakux
YCIIOBHSIX OHAa MOJKET 00pa30BaThCs M KakK 3TO
MOBJIUSET HA CBOMCTBA CTAIN?

32.1lpu Kakux YCIOBUSAX B CTald  MOXET
o0OpasoBaThcsl TiepechimeHnbi pepput? Kak o
MOBJIMSIET HAa CBOMCTBA CTaNIM. Kak mpenoTBpaTuTh
ero oopazoBanue?

33. Kak BeIOpaTh conepkaHue yriepoja B CTaIH s
U3TOTOBJICHMSI JE€TaIl MallNH, KOHCTPYKIIMH WU
COOpYKEeHHsI (PEeXyIIero, XOJIOAHOIITAMIIOBOTO,
ropsSYeNITaMIIOBOTO0 HHCTPYMEHTa)?

34. Kak 1o CTpYKTYpHOMY HpHU3HAKy MOXHO
OTpeNeNuTh cTanb (Oenblii YyryH, cepblii UyryH,
MOJIOBUHYATHIM YYr'yH, J>K€JIe30 TEXHUYECKOU
YUCTOTHI)?

35. MOXHO JIM HCMONB30BaTh O€Mblii UYYryH B
KayecTBe KOHCTPYKIIMOHHOTO MaTepuaa’?

36. Kakass ¢opma rpadura B MEHBIICH CTEICHH]
oclabnseT MeTalIM4ecKyro OcHOBY yyryHa? Kak
MOJIY4UTh Takyto popmy rpacdura B oTIuBKE?

37. Kak nmony4uTh OTJIMBKY CO CTPYKTYPOH KOBKOTO
yyryHa? KakoBbl pa3sHOBUIAHOCTH CTPYKTYpHI
TaKOT0 YyTr'yHa U ero cBoMcrna?

OIIK-1.3

[Ipumensier meToabl
MOJEITUPOBAHUS U
MaTEMaTHYECKOTO
aHaJn3a JUlsl pelieHus
3a/1a4 TEOPETUYECKOTO
U TIPUKJIaTHOTO
XapakTepa

3amaua MO KOHTPONO (ha30BOrO0 M CTPYKTYpPHOTO
COCTaBa CIJIaBa:

1. Paccuurars OTHOCHUTEIIBHOE KOJIMYECTBO
CTPYKTYPHBIX  COCTaBJISIOIIMX  CIUIaBa  IIPH
KOMHATHOH  TeMIlepaType U  CXEMaTH4YHO
n300pa3uTh CTPYKTYPY CIIaBa ABOWHOW CHCTEMB]
C OTCYTCTBUEM PpAaCTBOPUMOCTH (C TOJHOH
pacTBOPUMOCTEHIO, c OrpaHNYEHHON




CTpyKTypHBIA [Lnanupyemsie

OneHouHBIE CpeICTBA
JJIEMEHT pe3yabTaThl 00yYCHHS B Peit

pacTBOPHMOCTBI0) KOMIIOHEHTOB B  TBEPJIOM
COCTOSTHHU.

2. OnpenenuTbh OTHOCHTEIBHOE KOJIMYECTBO (ha3 mpy|
3aJaHHONW TeMmeparype B JBOWHOM CILIaBe.
[MosicuuTs pemienue rpaduuecKy.

3. Paccuurarh conep)kaHue yriepoja B CTald IIO|
JI0JIM TIEPIIUTA B CTPYKTYPE.

4. PaccuMrtaTh KPUTHYECKYI0 CKOPOCTH 3aKalIK{
CTaJIH.

6) HOpﬂ}IOK NMpPpOBECACHUSA l'[pOMC)KyTO‘-IHOﬁ aTTeCTallud, NMoKa3aTeJiui U KPUTEPHUU
OICHUBAHUA:

IIpomMe:xxyTouHasi aTTecTaUs MO AUCHUIINHE «MaTepuaioBegeHne» B 3-eM cemecTpe
MIPOBOJUTCS B BHJIE 3a4eTa. 3adyeT MPOCTABIISIETCS IOCJIE OLEHKU 3HAHUI OOydarommuxcs Io
pe3ynbTaTam 3aIlUuThl BBITIOJHEHHBIX JJA0OPATOPHBIX padOT M KOHTPOJIBHBIX pa0OT, BKIIFOYAFOIINX
TEOPETHYECKUE BOTIPOCHI M MPAKTHYECKHUE 3aaHus, BRISBISIONINE CTENEHb C(OOPMUPOBAHHOCTH
YMEHUH U BIIAJICHUI

IMoka3aTenu U KpUTEpUH OlLleHMBaHUA 3a4yeTa (3 cemecTp):

Jnst monmy4eHus: OleHKU

— «3a4TeHOo» — OOyyaroIluics JOJDKEH IoKa3aTh 3HAHMS HE TOJIBKO Ha YpPOBHE
BOCIPOU3BEIEHUSI U OOBSICHEHUS MH(POPMALMM, HO U HHTEJUIEKTyalbHbIE HABBIKU PEIICHUS
npobseM M 3a7ad, HaXOKJICHHUS YHUKAJIBbHBIX OTBETOB K IpoOJeMaM, OLEHKM M BBIHECEHUS
KPUTHUYECKHUX CYKICHU;

— «He 324TeH0» — 00yJaroIUIiCs He MOXKET I0Ka3aTh 3HAaHUS Ha YPOBHE BOCIIPOU3BEICHUS
1 00bsCHEHUs HH(OPMALIUY, HE MOXKET II0Ka3aTh MHTEIUICKTYaJIbHbIe HaBBIKM PELIEHUs IIPOCThIX
3ajau.

IIpome:kyTOoUHAA aTTecTAlMS MO AUCHUILVINHE «MaTepuajioBeaeHue» B 4-0M cemecTpe
BKJIIOUAET TEOPETHUUECKUE BOMPOCHI, MO3BOJISIONINE OLEHUTh YPOBEHb YCBOCHUS 00yUYaIONIMMUCS
3HaHWM, W TPAKTUYECKHE 3aJaHMsl, BBIABIAIOIIME CTENeHb C(HOPMUPOBAHHOCTH YMEHUH U
BIIJICHUM, ¥ TIPOBOJIUTCS B GopMe IK3aMeHa

DK3aMeH MO JTaHHOW TUCIUILUIMHE MPOBOAUTCA B YCTHOH (hopMe MO SK3aMEHalMOHHBIM
ouneraMm, KaKIbId M3 KOTOPBIX BKIIOYAET 2 TEOPETUUYECKUX BOMPOCAa U OJHO IPAKTHUECKOE
3aJlaHue.

IToka3aTeu U KpUTEPHUHU OLIEHMBAHMS IK3aMeHa (4 cemecTp):

— Ha OLEHKY «OTJHYHO» (5 0ayioB) — 00yJaromuiics JEMOHCTPUPYET BBHICOKUI YpOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIIMM, BCECTOPOHHEE, CHUCTEMATHMUECKOe U TIyOOKOe 3HaHue
y4eOHOro Marepuana, CBOOOJHO BBITIONHSET MPAKTHUECKHWE 3aJaHUs, CBOOOJHO OMEpUpYET
3HaHUSAMHU, YMEHUSAMU, TPUMEHSET UX B CUTYyal[UsIX OBBIIIEHHON CIOKHOCTH.

— Ha OLIEHKY «Xopomo» (4 Oamna) — oOyJaromuiics AeMOHCTPUPYET CPEAHH YpOBEHb
cOpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIE 3HAHUS, YMEHHsS OCBOEHBI, HO JOIMYCKAIOTCS
HE3HAYUTENbHbIE OIUOKN, HETOYHOCTH, 3aTPYJHEHHSI IPU aHATUTHYECKUX OTIEPaLIUAX, IEPEHOCE
3HaHUM U YMEHUI HA HOBbIE, HECTAHAAPTHHIE CUTYaAlIUH.

— Ha OIICHKY «YyIOBJETBOPHUTEJBLHO» (3 Oamna) — oOywaromuiicss JIeMOHCTPHPYET
MOPOTOBBIN YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUI: B X0Ji€ KOHTPOJIBHBIX MEPOTPUITHI
JOMYCKAIOTCSl OIIMOKU, TPOSBISETCS OTCYTCTBUE OTIENbHBIX 3HAHHWM, YMEHHMId, HaBBHIKOB,
0Oy4aloONIUIiCs HWCIBITHIBAET 3HAYUTENbHBIC 3aTPYAHCHUS NpPU ONEPHUPOBAHUM 3HAHUSAMHU U
YMEHUSIMU MPU UX MIEPEHOCE HA HOBBIE CUTYALINH.



— Ha OIICHKY «HeY/JA0BJIeTBOPUTEILHO» (2 Oana) — 00yJaroniuiics 1eMOHCTPUPYET 3HAHUS
He Oonee 20% TEOPETHYECKOTO MaTepuaia, JOMYCKAeT CYIICCTBCHHBIE OIMMOKU, HE MOXKET
[I0Ka3aTh UHTEJJIEKTyaJIbHbI€ HABBIKU PELLIEHUS POCTHIX 3a/1a4.

— Ha OIEHKY «HEeY/OBJIETBOPUTEJbHO» (1 Oamn) — oOyyarommiics HE MOXET IMOKasaTh
3HaHUS HAa YPOBHE BOCIPOM3BEICHUS U OOBACHEHUS HHPOPMALUHU, HE MOXKET I0Ka3aTh
MHTEJJIEKTYaJIbHbIE HaBBIKU PELLIEHUS IPOCTHIX 3a/1a4.



