MHMHHUCTEPCTBO HAYKU 1 BBICHIET'O OBPA3OBAHUSL
POCCHUMCKOU OENEPAITNN

DejrepanbHOE IOCYIAPCTBEHHOE BIO/UKETHOE 00PA30BATEIHHOE YUPEIKICHHUE
BBICIIET0 00pa3OBaHMs
«MaruuToropcKuit rocy 1apCTBEHHBINA TexHUYeckuit yauBepenteT uM. .M. Hocoay

YTBEPXJIAIO
Hupexrop UMMuM
A.C. CaBunos

03.03.202]1 r.

PABOYAS ITPOI'PAMMA JUCIHUAIIJIAHBI (MOIY JISI)

MATEPHA/IOBE/[EHHE

Hanpapnenue noAroToBKY (CIEIMAIBLHOCTS )
15.05.01 ITPOEKTUPOBAHUE TEXHOJIOTUYECKNX MAILIMH Y KOMIUIEKCOB

HamnpagieHHOCTS (IpOQUIIh/CrIenHanu3amus) IIporpaMmMbl
15.05.01 cienmanmsarms N 3 "IIpoekTipoBanie MeTALTyPruuecKHX MaIliH U KOMILIEKCOB'":

VpoBeHb BhICIIEr0 00pa30BaHMs - CIIEIAAIATET

®opma 00yueHus
OYHasI

Wucraryr/ paxynsrer  MHCTUTYT METAJULypPruM, MAIIHHOCTPOEHUS H MATEpPUAIo06padoTKu

Kagenpa JIMTeHHBIX IPOIECCOB U MATEPUATIOBEICHUS
Kypc 2
Cemectp 4

MarauToropck

2021 rox



Pabowass mporpamma cocrasiiena Ha ocHose ®I'OC BO mno cnemmansuoctr 15.05.01
[TIPOEKTUPOBAHHME TEXHOJIOI'MYECKUX MANIMH U KOMIUIEKCOB (upukas
Muno6prayku Poccun ot 28.10.2016 1. Ne 1343)

Pa6owas mporpamma paccmoTpeHa u og00peHa Ha 3acefanud Kadeapsl /.HI/ITGI/IHBIX

IIPOLIECCOB M MATEPHATOBE/ICHHS
3as. Ka(bej_[poﬁ@/

12.02.2021, mpotokoia Ne 6
H.A. ®eoxTrcros

L3

Pabouast mporpamma o100peHa MmeToqudeckoi komuccueit UMMuM
03.03.2021 r. mpotokoia Ne 4

[Ipencenarens” : “A.C. CaBuHOB
CornacoBaHo:
3aB. kadeapoii [TpoexTrpoBaHUs U HKCILTyaTaIldH MeTannypmquKHx MaIlvH A
o0opy1oBaHUs

A.I'. KopuyHos

Pabouas nporpamma cocraBnena:

CT. mpenoaasarens kagenps! JINTuM, kanI. TeXH. Hayk JI.A. T'opnenko

Penensent: :
JIOLeHT Kadeapbl Mexanuku, KaH . TEXH. HayK

M.B. Xapuenko



JIner akryaausanum padoyeil NporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00Cyk1eHa U 0100peHa st peanuzarnuu B 2022 - 2023
y4eOHOM roy Ha 3acefanuu Kadeapsl JIMTEHHBIX IPOIECCOB U MaTepUATOBEICHHS

[IpoTokon ot 20 1. No
3aB. kadeapoii H.A. ®eokTucros

Pabouast mporpamMma rnepecMoTpeHa, 00Cysk/ieHa U 0100peHa s peanuzanuu B 2023 - 2024
y4eOHOM roly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB U MAaTEPUATIOBEICHUS

[Ipotokon ot 20 . Ne
3aB. xadenpoit H.A. ®eokTucron

PaGouas nmporpamma nepecmMoTpeHa, 00cyxaeHa u ogoopena g peanuzanuu B 2024 - 2025
y4eOHOM rojly Ha 3acefaHuu Kadeapbl JIMTeHHBIX MPOIIECCOB M MaTEPUATIOBEACHUS

IIpotokon or 20 . Ne
3aB. xadenpoii H.A. ®eokTucron

Pabouas mporpamma nepecmMoTpeHa, 00cyxaeHa u ogoopena st peanmszanuu B 2025 - 2026
y4eOHOM roJty Ha 3aceqaHuu Kadeapsl JIMTEHHBIX POIIECCOB U MaTePHAIOBEICHUS

[Iporokon o 20 . Ne
3aB. xadeapoi H.A. ®eokTucron

Pabouast mporpamMma nmepecMoTpeHa, 00CykaeHa u 0100peHa s peanuzanuu B 2026 - 2027
y4eOHOM Trojy Ha 3acefanuu kKadeapsl JIMTEHHBIX IPOIECCOB U MaTepUATOBEICHHS

[IpoTokon ot 20 1. No
3aB. kadeapoii H.A. ®eokTucros

Pabouast mporpamMma rnepecMoTpeHa, 00CyskeHa U 0100peHa i peanusanuu B 2027 - 2028
y4eOHOM roly Ha 3aceqaHuu Kadeapsl JIMTEHHBIX MPOIECCOB U MAaTEPUATIOBEICHUS

IIpotokon or 20 . Ne
3aB. xadenpoit H.A. ®eokTucron




1 Ilesin ocBOCHMSA AMCHMILIMHBI (MOIYJIA)

Hensvu OCBOCHHUS JUCIATUTHBI «MATEPUAJIOBEJEHUE» SIBJISTFOTCSI:
MpPHOOpEeTEHNE CTYJCHTAMU TEOPETUYECKHX 3HAHUW O 3aKOHOMEPHOCTSX, OIPEISISIOIIIX
CBOWCTBAa MaTepHAIOB, MPAKTHUYECKUX HABBIKOB KOHTPOJS W TPOTHO3UPOBAHHS CBOWCTB U
MOBEJCHUS MAaTepuajoB B pPa3IMYHBIX YCIOBHSIX WX O0OpaOOTKM W  JKCIUTyaTallHH,
HEOOXOAMMBIX Il IJIOJIOTBOPHOM  HAYYHO-MCCIIEOBATEIBCKOH H  TPOU3BOJACTBEHHO-
TEXHOJIOTUYECKOU JAESITENIbHOCTH.

2 MecTo AucHMIVINHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Juctunnuaa MarepuanoBeneHre BXOAUT B 0a30BYH 4YacTh y4eOHOro IUIaHa
00pa3oBaTENLHON MTPOTPaMMBI.

Jns  w3ydeHus  JAUCUUIUIMHBI ~ HEOOXOAWMBI  3HaHMA  (YMEHHUS,  BIIAQJCHHS),
c(hopMHpOBaHHBIE B PE3YJIbTATE U3YUECHUS TUCIUILINH/ ITPAKTHK:

XuMus

dusuka

Maremartuka

3Hanus (yMeHUs, BIAJCHUS), TTOJYICHHBIC MPU U3YyUYCHUH JTaHHOW TUCHUTLIIUHBI OYyIyT
HEOOXOUMBI ISl U3YUYCHUS UCHIUTUINH/TPAKTUK:

MopenupoBaHue B MalIMHOCTPOEHUHU

[IpornosupoBanue 6€30TKA3HOCTH M JOJITOBEYHOCTH JI€TajIeH MalluH

TexHon0rus KOHCTPYKIIMOHHBIX MaTepUaioB

3 Kommnerenunu ody4arouierocsi, opmMupyemMbie B pe3yJbTaTe 0CBOCHHUS

AUCHHUILIMHBI (MOAYJISI) M IVIAHMPYEMble pe3yJIbTaThl 00y4eHHus

B pesynbTare ocBoeHus aucuMIUIMHBL (Moayist) «MarepuanoBeneHuey 00ydaromuncs
JIOJKEH 00J1afiaTh CIeyIOIUMU KOMIIETEHIIUAMU:

CTpyKTypHBIii [Tnanupyemsble pe3ysibTaTbl 00yUeHHs
JJIEMEHT
KOMIETCHIINH

OIIK-2  BrmageHWEM OCHOBHBIMHM METOJAMH, CITIOCOOAMHU U CPEACTBAMU TOJIYYCHHUS,
XpaHeHus, nepepaboTKu HH(OpMAIMK, HABBIKAMHU paOOTHI C KOMIIBIOTEPOM KaK CPEICTBOM
yrpasiaeHus: nHbopmaIruei

3HaTh OCHOBHBIE METO/1bl, CIOCOOBI MOTYYeHUsI HHPOPMALIUU O CTPYKTYPHBIX
XapaKTepUCTUKaX MaTepHUajoB

YmMmeTh UCIIOJIB30BaTh CPEJCTBA MOTYYSHHsI HHPOPMAIIMK O CTPYKTYPHO- (ha30BOM
COCTOSIHMM MaTepUaioB

Bnagets HaBBbIKAMU MOJTYYCHHUSI, XpaHEHUS U niepepaboTKu HHPOpMAIK B 00JIaCTH
HCCIIEIOBaHMsI MaTepHaIOB

[TIK-5 crtocoOHOCTBIO BBIOMpaTh OCHOBHBIE U BCIIOMOTATEIbHBIC MAaTEPUAIIBI M CTIOCOOBI
peain3aliui OCHOBHBIX TEXHOJIOTHUYCCKUX IMMPOLCCCOB U MPUMCHATH NPOTPCCCUBHBIC MCTO/IbL
AKCILTyaTalli TEXHOJIOTUIECKOTO 000pyIOBaHHS TP U3TOTOBICHUN U3ICITHI
MalIMHOCTPOCHUA

3HaTh OCHOBHBIE THUIIBI KOHCTPYKLIMOHHBIX U HHCTPYMEHTAIIbHBIX MATEPHUAIIOB,
NMPUMEHSIEMbIX B MAIMHOCTPOEHUH; 3aKOHOMEPHOCTH
CTPYKTypooOpa3oBaHus, (ha30BbIe MPEBpaIllCHUs] B MaTepHaliaxX; BIUSHUC
CTPYKTYPHBIX XapaKTepUCTUK Ha CBOMCTBA MAaTEPUAJTIOB U UX U3MEHEHHUS
MIOJ1 BIUSTHUEM YCIIOBUN MTPOU3BOJCTBA, 0OPAOOTKU U IKCILTyaTaIlHH




YMmeTs

aHAJM3UPOBATh JAHHbIC O CYIIECTBYIOLIMX THUMAaX W MapKax
MaTepuaoB, UX CTPYKTYpEe M CBOWCTBAX, TEXHOJIOTHUECKHX MpOIeccax
MIPOU3BOJICTBA, 0OPabOTKH U MOAM(PHUKALINY MATEPHATIOB U MIOKPBITHIA,
JeTaleil M M3eNUi NPUMEHUTEIBHO K PELICHUIO IOCTaBICHHBIX 3a/1a4

Bnanets

HaBbIKaMU BbIOOpa MaTepHaIOB IPUMEHUTENIBHO K PEIICHUIO
IIOCTABJIICHHBIX 3a/a4; HAaBbIKAMU OLIEHKM HX TEXHOJIOTMYECKUX U
CITy’K€OHBIX Ka4eCTB ITyTEM KOMIUIEKCHOTO aHAJIN3a UX CTPYKTYPHI U
CBOWCTB, (PU3MKO-MEXaHUUECKUX, KOPPO3UOHHBIX U JPYI'MX MCIIBITAaHHIA;
HAaBBIKAMM YYacTHs B IOJYYECHHH MU HCIIOJIIb30BAaHUU MAaTEpPUAIIOB
Pa3IUYHOr0 Ha3HAYCHUSA, IPOCKTUPOBAHUH BBICOKOTEXHOJIOTUUHBIX
IIPOLIECCOB




4. CTpykTypa, 00bEM M coaepskaHHe JUCHHUIIIMHBI (MOLYJIs1)
OO6miast Tpy1I0€MKOCTh JAUCITUIUIMHBI COCTABISIET 6 3a4eTHBIX eauHuIl 216 akaa. 4acoB, B TOM
121 (03) (N
— KOHTaKkTHas pabora — 106 akan. 4acos:
— ayautopHas — 102 akaj. 4acos;
— BHEayauTOpHas — 4 akaj. 4acosB;
— camocTosiTeNbHas pabora — 74,3 akaj. 4acos;
— B (hopMe TpaKTUUECKOW MOATOTOBKH — () akaj. vac;
— MOJArOTOBKA K dK3aMeHy — 35,7 akaj. yac
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1. Beenenue
1.1 Ponp wmarepuama B
SKCIUTyaTallud  M3JIENHUH. .
yaran A IIpopaboTka Texymmit
OcHOBHBIE TTOHSITHSL.
TEOPETUUECKOTO KOHTPOJIb: IK-5, OIIK-2
Ucropus pa3BUTHS 1 2 .
(ylexionHoro) | YcTHBIN 3KCHpecc-
MaTepuaiOBEICHUS Kak
Marepuana orpoc
Hayku. Kimaccuduxanus
MaTepHaJIOB.
ITpopaboTka
4 N
1.2 Knaccugukanus JICKITUOHHOTO Texymnit
MaTepHasoB. OcHoOBHEBIE MarepHana; KOHTPOJIb:
CBOMCTBa MaTepHasos. MOJrOTOBKA K 3amuTa
N IK-5, OIIK-2
CBsi3b MEXIY CTPYKTYpoOit 1 3 11ab0paTOpHBIM 11a00paTOPHBIX
u CBOHCTBaAMH 3aHATHSIM; pabor.
MaTepuaoB. Mertop1 MIOJITOTOBKA K KoHnTposbHast
WCCIIEOBAHUS CTPYKTYPHI. KOHTPOJIBHOU paboTta
pabore
Hroro no pazgemy 2 5
2. ATOMHO-KpHUCTAIUITMYECKOE
CTPOCHHE MaTEePHAJIOB
ITpopaboTka
2.1  Bumsl KpHCTaJUIOB. JICKIIMOHHOT'O Texymnit
Kpucrammmueckas 1 3 MaTepuana; KOHTPOJIb TIK-5, OIIK-2
pewerka. [Tonumopduzm. MOJITOTOBKA K Konrponbhas
AHm30TpOnHSL. KOHTPOJIBHOH paborta
4 pabore
ITpopaboTka
2.2 Jedexrs JIEKIINOHHOTO Texymmit
KpHUCTAJTMTYECKOTO 1 3 MaTepuania; KOHTPOJIb IIK-5, OIIK-2
CTPOCHHSI. MexaHU3MBI MTOJITOTOBKA K KoHnTposbHast
nuddysuu KOHTPOJIBHOM pabora
pabore
Uroro no pazgeny 2 6
3. Kpucramnuzanus paciiaBoB




ITpopaboTka

JIEKLIUOHHOT'O Tekymuit
3.1 TepMoanHaMU4eCKHe ! yit
MaTepHana; KOHTPOJIb
YCJIOBHA  KpHCTATH3ALHH. HOATrOTOBKA K Konrponsuas
Mexannsm P TK-5, OTIK-2
221 nabopaTopHbIM pabora
KpHUCTAIIM3aLIHH.
3aHATHSIM; 3anmra
[Tapamerpst
MTOJTOTOBKA K 1ab0paTOPHBIX
KPHCTAJUTH3ALHH. N
KOHTPOJIBHOM pabor
4 pabore
ITpopaboTka
3.2 CamomnpousBojbHas U JIEKIIMOHHOTO Texymmit
HECaMOIPOU3BOJIbHAS MaTepHana; KOHTPOJIb
KPHUCTAJUTH3ALIHsL. MTOJTOTOBKA K KonTpopHas
[K-5, OIIK-2
MoaudunupoBanue. 221 nabopaTopHbIM pabora
JenaputHas 3aHATHSM; 3ammra
KPHUCTAJUTH3aLHsL. MTOJITOTOBKA K 1ab0paTOPHBIX
CrpoeHue ciuTKa KOHTPOJIBHOM pabor
pabote
Uroro no pazgeny 4/41
4. [ebopmanms ©  HarpeB
JehOPMUPOBAHHBIX MAaTEPHAIOB
ITpopaboTka
4.1 VYmopyrast " JICKITUOHHOTO Texymnit
TUIaCTHYECKas Marepuana; KOHTPOJIb
neopmanms.  MexaHU3M MOJrOTOBKA K KonrponbHas
[K-5, OIIK-2
nedopmanu.  V3meHeHue /11 n1abopaTopHBIM pabora
CTPYKTYpbl ¥ CBOICTB 3aHATUAM,; 3amuTa
MOJAKPHUCTATITHIECKOTO MTOJITOTOBKA K 1ab0paTOPHBIX
MeTamia npHu nedopmarim. KOHTPOJIbHOH pabort
4 pabore
ITpopaboTka
JICKIIMOHHOT'O Texymnit
Marepuana; KOHTPOJIb
4.2 "3MeHeHUe CTPYKTYphl p ’ ™
N MOJrOTOBKA K KonrponbHas
U CBOWCTB IIpM Harpese IIK-5, OIIK-2
/11 n1abopaToOpHBIM pabora
neGOpMUPOBAHHOTO
3aHATUSIM; 3amura
MeTaJlia.
MTOJITOTOBKA K 1ab0paTOPHBIX
KOHTPOJIBHOM pabor
pabote
Hroro no pazneny 221
5. MexaHnyeckue cBOIcTBa
MaTepuaIoB
ITpopaboTka
JIEKIIHOHHOTO Texymmit
5.1 OcHOBHbIE TOHATHS H MaTepuana; KOHTPOJIb TIK-5, OIIK-2
OIIpeIEIeHHUS. MOJITOTOBKA K KonrponbHas
KOHTPOJIBHOM pabora
pabore
ITpopaboTka
4 JICKIIMOHHOT'O Texymnit
Marepuana; KOHTPOJIb
52 Bumi, meromr m no;:[roIT)OBKa’K 3aI;II)/ITa
o0opyoBaHue JUIst IIK-5, OIIK-2
2/21 n1a00paTopHBIM 11a00paTOPHBIX
UCTIBITAaHUSI MEXaHHYECKUX
o 3aHATHSM; pabor
CBOWCTB.
MTOJITOTOBKA K KonTposbHas
KOHTPOJIBHOM pabora
pabote
Hroro no pazneny 2/21

6. da3zoBble U CTPYKTypHBIE

IIpeBpaleHus
JIBYXKOMIIOHEHTHBIX
METAJUIMYECKUX CHUCTEMax

B




[TpopaboTka

JIEKIIMOHHOTO Texymmit
6.1 OcCHOBHBIE TOHSTHSA 3 MaTepuana; KOHTPOJIb TIK-5, OIIK-2
TEOPUH CIUIABOB. MTOJTOTOBKA K KonTpopHas
KOHTPOJIHOH pabota
pabore
[TpopaboTka
JIEKIIHOHHOT' O Texymmit
. MaTepHana; KOHTPOJIb
6.2 Jlmarpammer JBOHHEIX noz[roIT)OBKa K KOHTp(I))HbHaSI
CHCTEM. dopmupoBanue IK-5, OIIK-2
. 221 | 2 71abopaTOpHEIM paboTa
CTPYKTYPBI JIBOIHBIX SAHATHAM: ammra
CTIIaBoB. MOJTrOTOBKA K J1a00PaTOPHBIX
KOHTPOJIHOH pabot
pabote
Wroro no pasnerry 2/21 5
7. Kenezoyrneponucroie
CIIIABDBI
IIpopaboTka
7.1 XapakTeprucTuka JIEKIIHOHHOTO Texymuit
JuarpamMmbl (aszoBoro 4 MaTepHuana; KOHTPOJIb IIK-5, OIIK-2
COCTOSIHUS JKeTe30- MTOJTOTOBKA K KonTpopHas
yriiepos KOHTPOJIbHOH pabota
pabote
[TpopaboTka
JIEKIIMOHHOTO Texymmit
79 PoDMIPOBAHIE Marepuana; KOHTPOJIb
CTPYKTYPBI ETaJIpei/'I u TIO/IrOTOBKA K Kontponbnas TIK-5, OIIK-2
4/21 2 3 11a60PaTOPHBIM pabota ’
9yTYHOB B PaBHOBECHOM SAHSTHAM: ammra
COCTOAMH. MOJrOTOBKA K 71a00PaTOPHBIX
KOHTPOJIbHOH pabor
pabore
Wroro no pasneiry 421 2 7
8. Knaccudpukanus,
MapKUpOBKa W  HPHMCHECHHE
KEJIEe30YIIEPOJUCTHIX CILIABOB
[TpopaboTka
8.1 CBs3b MEXIY JIEKIIMOHHOTO Texymmit
CTPYKTYpOil W CBOHCTBaMH MaTepuana; KOHTPOJIb
CepBIX YyTyHOB. MIOJTOTOBKA K KonTpombHas IK-5. OIK-2
Knaccuduxarms, 2/21 2 71abopaTOPHEIM paboTa ’
MapKUpPOBKa u 3aHATHSM; 3ammra
HpUMEHCHHUE CepbIX HOATOTOBKA K 11a00PaTOPHBIX
9yTYHOB. KOHTPOJIbHOU pabot
4 pabore
[TpopaboTka
JIEKIIHOHHOT' O Texymmit
8.2 BHHfHHe yriepolda u MaLTlepHana; KOH"i/II)I(l)HB
[PUMECCH ~ Ha  CBOHCTBA MIOJTOTOBKA K KonTposbHas
craneir. Knaccudukanus, IK-5, OIIK-2
MapKHPOBKa o 421 | 3,3 | mabopaTopHBIM paboTa
HpUMeHEHHE 3aHATHSM; 3ammra
. MOJTrOTOBKA K 11a00PaTOPHBIX
YIJIEPOJUCTBIX CTasei. KOHTPOBHOH paGot
pabore
Wroro no pazgeny 221 421 | 5,3
9. dopmupoBaHue

HEPABHOBCCHBIX

CTPYKTYp




ITpopaboTka
JIEKIIMOHHOTO Texymmit
Marepuana; KOHTPOJIb
9.1 da3zoBrle HOATrOTOBKA K KonTponpras [K-5. OMK-2
MPEBpAIlCHUs] B CTAJH TPU 1 221 nabopaTopHbIM pabora ’
Harpese. 3aHATHSIM; 3anmra
MTOJTOTOBKA K 1ab0paTOPHBIX
KOHTPOJIbHOH pabor
pabote
ITpopaboTka
JIEKIIMOHHOTO Texymmit
Marepuana; KOHTPOJIb
9.2 da3zoBrle HOATrOTOBKA K KonTponpras [K-5. OMK-2
MPEBpaIlCHUs] B CTAJIH TPU 2 4/3,21 nabopaTopHbIM pabora ’
OXJTQXKICHHY. 3aHATHSM; 3ammra
MTOJITOTOBKA K 1ab0paTOPHBIX
KOHTPOJIbHOH pabor
pabote
Uroro no pazneny 3 6/5,21
10.  OcHOBBI  TEpPMHUYECKOH
00paboTKH
ITpopaboTka
10.1 TlonsiTus o JIEKIIHOHHOTO Texymuit
TepMHUYECKOH  0OpaboTKe. 1 MaTrepuana; KOHTPOJIb [IK-5, OIIK-2
Knaccudukarms BHUJIOB HOATrOTOBKA K KonTponphas
TEPMUYECKOH 00pabOTKH. KOHTPOJIBHOM pabora
pabote
ITpopaboTka
JIEKIIMOHHOTO Texymmit
Marepuana; KOHTPOJIb
10.2 Knaccuduxkanms, HOATrOTOBKA K KonTponpnas [K-5. OMK-2
LeJb u MIPUMEHECHUE 1 nabopaTopHbIM pabora ’
OTXKUTA. 3aHATHSM; 3anmra
MTOJITOTOBKA K 1ab0paTOPHBIX
KOHTPOJIbHOH pabor
pabote
ITpopaboTka
JIEKIIMOHHOTO Texymmit
Marepuana; KOHTPOJIb
10.3 3axanka cram. But MOATOTOBKA K | KOHTPOMBHAS e 5 oyppye )
I 1 nabopaTopHbIM pabora
3aHATHSIM; 3anmra
MTOJITOTOBKA K 1ab0paTOPHBIX
KOHTPOJIbHOH pabor
pabote
ITpopaboTka
10.4 IlpeBpamenus mpu HGKHHOHHOF.O Texymuid
N Marepuana; KOHTPOJIb
Harpese 3aKAICHHON MTOJTOTOBKA K KonTposbHas
cramiu. OTmyck — CTamim. TIK-5, OIIK-2
Knacoudrkanis, uems i 1 221 na6opaTopH%,1M pabora
PUMEHEHUE BHUJIOB SATBITIAM, 3aura
ornycKa, TO/IrOTOBKA K 1ab0paTOPHBIX
KOHTPOJIbHOH pabor
pabote
Uroro no pazgeny 4 221
11. Knaccudpukanus,
MapKUpOBKa, CBOICTBa u
HpUMEHCHHUE JIETUPOBAHHBIX
cTajen




ITpopaboTka

JIEKIIMOHHOTO Texymmit
MaTepHana; KOHTPOJIb
TIOATOTOBKA K KonTponpras
111 KoHCTpyKuHOHHBIE A p [IK-5, OTTK-2
1 2 4 2 nabopaTopHbIM pabora
cTay.
3aHATHSIM; 3anmra
MTOJTOTOBKA K 1ab0paTOPHBIX
KOHTPOJIBHOM pabor
pabore
ITpopaboTka
JIEKIIMOHHOTO Texymmit
11.2  HHcTpyMeHTalIbHbIE MaTepuana; KOHTPOJIb
crami. Ctanmym M CIDIaBBI C TIOATOTOBKA K KonTponpras
[K-5, OIIK-2
0COOBIMH (DU3UUECKUMH U 2 421 2 2 nabopaTopHbIM pabora
XUMHYECKUMH 3aHATHSM; 3ammra
CBOMCTBaMU. MTOJITOTOBKA K 1ab0paTOPHBIX
KOHTPOJIbHOH pabor
pabote
Uroro no pazneny 3 6/21 6 4
12. MapkupoBKa, CBOICTBa H
MIPUMEHEHNE CIUIABOB LBETHBIX
METaJUIOB
[IpopaboTtka N
pop Texyuuit
JICKIIMOHHOTO KOHTDONE
12.1 MenaHble  CIUIaBbl. MaTepuana; P [K-5, OIIK-2
M 1 2/11 3 3 3ammra
ANIOMHHUHA U €rO CIUIaBBL. MIOJTOTOBKA K
11a00paTOPHBIX
71a00PaTOPHBIM
pabor
3aHATHSIM
[TpopaboTka .
pop Texkymuit
N JIEKIIMOHHOTO
12.2 AnromuHUEl U ero KOHTPOJIb
MaTepuana; TIK-5, OIIK-2
crotaBel.  CIutaBel THTaHa. 1 2/11 3 3 3ammura
HOATOTOBKA K
IIpoune craBbl. 71a00PaTOPHBIX
1ab0paTOPHBIM
pabot
3aHATHSIM
HUtoro no pasgery 2 421 6 6
13. Hemerammmaeckue
MaTepuaIbl
ITpopaboTka .
pop Texkymuit
13.1  OcHOBHBIE  BHIBI JIEKIITMOHHOTO KOHTPOIE
HEMETATMIECKUX Marepuana; P TIK-5, OIIK-2
. 2 4 6 4 3amuTa
MarepuanoB. Mx cBoiicTBa HOATOTOBKA K
71a00PaTOPHBIX
U TIpUMEHEHHE. 1ab0paTOPHBIM
pabot
3aHATHSIM
Hroro no pasuerry 2 4 6 4
14. TIpoMeXyTOYHBIA KOHTPOJb
(Ox3ameH)
[IpopaboTtka
JIEKIIMOHHOTO
Marepuana. .
14.1 Koncynpramuu 10 IIpomexxyTounbrit
ylbTan Wsyuenne POMEY TIK-5, OITK-2
BOMpPOCAaM  TIOJArOTOBKH K KOHTPOJIb
JIOTIOJTHUTEIBHOTO
JK3aMeHy. (Ox3amen)
Marepuana.
[Hoaroroska k
9K3aMeHY
Uroro no pazgeny
Hroro 3a cemectp 34 |34/21,2U]| 34/61 | 74,3 9K3aMeH
34/21,2
Htoro no aucuuIninHe 34 1 34/61 | 74,3 3K3aMEH

)44




5 Obpa3oBarte/ibHbIE TEXHOJIOTHHU

[Tpu MPOBEACHUHT y4eOHBIX 3aHATHI Mperno/IaBaHue JHACIATUIMHEI
«MarepuanoBeneHnuey» peanusyercs B (OpMe KypcoB, COCTaBIEHHBIX C HCIIOIb30BAHHEM
pe3yJIbTaTOB HAYYHBIX HCCIICIOBAHUM, TPOBOAMMBEIX Ha Kadeape, a Takke B ICHTPE
KOJUIEKTUBHOTO monb3oBanuss MI'TY, B ToM uuclie ¢ y4eTOM pPErHoHaNbHBIX OCOOEHHOCTEH
pohecCHOHANBbHOM N1eATENbHOCTH BBIMYCKHUKOB M moTpeOHocTel pabotomateneit (MMK,
MMK-METU3, benmar u ap.).

B npouecce mnpenomaBaHus IUCHUIUIMHBL  «MaTtepuanioBeAeHne» NPUMEHSIOTCS
TPaAWLIMOHHAS, WHTEPAKTUBHAS U HH(DOPMALMOHHO-KOMMYHHKAIIMOHHAS 00pa3oBaTeIbHbBIE
TexHoyioruu. [Ipu MCMONB30BaHMM TPAJAUIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHA y4eOHbIE
3aHATUS BBINONHAIOTCS B (QopMe WHGOPMAIMOHHBIX JEKIHA U Jab0opaTopHBIX paboTr. DTta
TEXHOJOTHSl ~ COYeTaeTcs C  WCIOJb30BAaHHUEM  WHGOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX
00pa30BaTEeNbHBIX TEXHOJOTUH, KOTJa JIEKIIMU TPOBOASTCA B (QopMe JEKIUH-BU3yaIU3alNT,
MpU  peaau3aluy KOTOPBIX H3JI0KEHUE COAEPKaHUS COMPOBOXKIACTCS MPE3CHTAMEN C
J€MOHCTpanyel yueOHbIX MaTepualioB, MPEICTABICHHBIX B Pa3JIMYHbIX 3HAKOBBIX CHCTEMaX, B
TOM YHCJIE WUTIOCTPATHBHBIX, TPadUIECKUX, ayAHO- U BHICOMATCPHAIIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabopaTOpHBIX paboT, HAa KOTOPBIX
BBITIOJIHSIFOTCSL TPYIIIOBBIE WJIM WHIWBHUIyaJbHBbIC 3aJaHusl TO TMpoiaeHHod Teme. [lpu
MpOBEIEHNN J1a0OpaTOPHBIX pabOT HUCHONB3YyEeTCsl UHTEPAKTUBHBIE 00pa3oBaTelbHBIC
TEXHOJIOTHH, YTO MPEAINOIaracT akTUBHOE U HEJIMHEMHOE B3aUMOJEHCTBUE BCEX YYACTHUKOB U
JOCTHKEHHE Ha ATOW OCHOBE JTMYHOCTHO 3HAYMMOTO ISl HUX 00pa3oBaTeIbHOTO pe3yibTaTa.
3aHATUS OPTaHMU3YIOTCS B BHUE J1a0OPATOPHOTO AKCIEPUMEHTa C TMOCIEAYIOIIMM TPYIIOBBIM
aHAJIM30M TOJyYEHHBIX Pe3yJbTaToB. Vcmonb3yeTcs Takxke pa30op KOHKPETHBIX CHUTYyalMid ¢
1eNTbI0 (DOPMHUPOBAHHMS U PA3BUTHS MPO(PECCHOHATBHBIX HABBIKOB 00YUYaAONTHXCS.

Peanuzanuss KOMIIETEHTHOCTHOTO IMOAXOAA NPEIyCMaTpPUBAET HCIOJIb30BaHUE B
y4eOHOM TMPOIIECCe AKTUBHBIX M MHTEPAKTHUBHBIX (DOPM TNPOBENEHUS 3aHSATUNA B COUYCTAHHH C
BHEAyIUTOPHOU paboToii ¢ 1enbio GOpMHUPOBAHUS M Pa3BUTHS MPO(HECCHOHATHHBIX HABBIKOB
00yJaromuxcs.

CamocTosTenbHass paboTa CTYICHTOB HalpaBlieHa Ha CAMOCTOATEIbHOE HW3Yy4YEeHHE
y4eOHOW M HAYYHOW JIMTEPATyphl, a TAKXKE CaMOCTOSTEIBHYIO TMPOPa0OTKy TEM B MpOIEcce

6 YueOHO-MeTOIMYecKOe o0ecneyeHHe CaMOCTOSITeJIbHOM padoThl 00yYa0IINXCS
[IpencraBneHo B npuiioxeHuu 1.

7 OneHO4YHbIE CPeACTBA JIsl IPOBeIeHUs MPOMEKYTOUYHOMH aTTeCTAlMU
[IpencraBieHbl B IPUIOKEHUH 2.

8 VYueOHO-MeToanueckoe u HMH(POPMALMOHHOE o0ecrnedeHHe JAUCHUIIHHBI

a) OcHOBHas JHUTEpaTypa:

1. MarepuanoBenenre [DIeKTpOHHBIN pecypc|: ydeOHoe mocobue st By3oB / JI. B.
Tapacenxo, C. A. IlaxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pea. JI. B. Tapacenxo.
— M.: HUIl Wappa-M, 2012. — 475 c.: 60x90 1/16. — Pexum pocryna:
http://new.znanium.com/bookread2.php?book=257400. — 3arn. ¢ 3kxpana. — ISBN 978-5-16-
004868-0.

2. HaseigoBa, 1. C. MartepuanoBeneHue [DIeKTpOHHBINA pecypc]: yueObHoe mocodue /
HaseioBa U. C., Makcuna E. JI. - 2-e uzn. — M.: U1l PUOP, HUIl UHOPA-M, 2016. — 228
c.: 70x100 1/32. — Pexxum poctyma: http://new.znanium.com/bookread2.php?book=536942. —
3ari. ¢ skpana. — ISBN 978-5-369-01222-2.

0) lonostHUTEIBLHAS JIATEPATYpa:


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

1. Kommesa, H. B. Atinac mukpocTpykTyp : ydeObHoe mocoOue [ans By3oB] / H. B.
Konuena, 0. 0. Edpumona, O. A. Hukutenko ; MI'TY. - 2-e uzn. - Marautoropcek : MFTY
2019. - 1 omekrpon. ont. auck (CD- ROM) - 3arn. ¢ turya. dkpaHa. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/
1/1530034/3896.pdf&view=true (mata obpamenus: 25.09.2020). - Makpooo6wekt. - ISBN 978-
5-9967-1533-6. - Tekcr : anekTpoHHBIN. - CBeneHus: ocTynHbl Takke Ha CD-ROM.

2. Yepenaxun, A. A. MarepuanoBezeHre [DIeKTpOHHBIH pecypc]: yueOHuk / UYepemna-
xuH A. A., Cmonekua A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. —
Pexum nocrtyna: http://new.znanium.com/bookread2.php?book=944309. — 3arn. ¢ skpaHa.

3. MarepuanoBeieHHEe W TEXHOJOTHS MaTepuajoB [DIEKTPOHHBIM pecypc]: yueOHoe
nocobue / mox pen. A. W. bareimeBa u A. A. Cmonbkuaa. — M.: UHOPA-M, 2018. — 288 c. —
Pexxum nocryna: http://new.znanium.com/bookread2.php?book=946206. — 3aru. ¢ 3xpaHa.

B) MeToanyeckne yKazaHusi:

1. Konea, H. B. Marepuanosenenue. Yacte 1 : npaktukym / H. B. Konmesa, O. 1O.
Edumona, H. H. Wnbuna ; Maruutoropckuii roc. texuudeckuit yH-T um. I'. U. HocoBa. -
Marnutoropck : MI'TY um. I'. U. Hocosa, 2019. - 1 CD-ROM. - 3arn. ¢ tutyn. skpana. - URL
: https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/
1/1532467/3966.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpooObekT. - Tekcrt :
AJIEKTPOHHBIN. - CBeneHus nocTynHbl Takke Ha CD-ROM.

2. Ememomud A.H., KomeBa H.B., Ilerpouenko E.B. M3y4yenne npuHIUIOB paboTHl U
yCTpoiicTBa MeTayuiorpaduyeckoro MuUKpockomna. MeToauueckue yka3aHUs K J1aOopaTOpHOM
pabote. — Maruuroropck: 'OY BIIO «MI'TY», 2009. — 9 c.

3. Komuesa H.B., Uykun B.B., Epumosa }0.}O. U3yyenne mMaxpoCTpyKTypbl JUTOTO
MeTajula ¥ JeHIPUTHON KpHCTAIIM3alMi. MeToIuueckue ykazaHus K 1abopaTopHO paboTte. —
Marnutoropck: M3n-Bo Maraurtoropck. roc. TexH. yH-ta uM. I.1. Hocoga, 2011. — 7 c.

4. Kommea H.B., Ememommn A.H., Ilerpouenxko E.B., Edumora FO.1O.
XKenesoyrnepoauctoie cruiaBbl. MeToauueckue Yyka3aHUS K JlaOopaTOpHBIM paboTam. —
Maruuroropck: 'OY BIIO «MI'TV», 2010. — 42 c.

5. Ememommn A.H., KommeBa H.B., Ilerpouenko E.B., Kopuuios B.JL
MakpocTpyKTypa CTald M METOAbI €€ OICHKH. MeToauuecKue yKazaHus K J1abopaTopHOU
pabote. — Marauroropck: U3n-Bo Maruutoropck. roc. Texs. yH-ta uM. [.11. Hocosa, 2014. —
17 c.

6. Ememommu A.H., [lerpouenko E.B. MukpocTpykTypa JerupoBaHHBIX CTajled u
4yryHOB. MeToauueckue ykazaHus K jgabopaTopHoil pabore. — Maruutoropck: MI'TVY, 2007. —
9c.

7. Ememommn A.H., Ilerpouenxo E.B, CprukoB A.b. HccienoBanue BIMSHUS
XOJIOJHOM TUIacTUYeCKOW JedopMalid M TOCIEAYIOUIEr0 HarpeBa Ha MHKPOCTPYKTYpY U
TBEPJIOCTh HU3KOYIJIEPOIUCTOM cTamu. Meroandeckue ykasaHus K jabopaTopHoil paborte. —
Marnutoropck: M3n-so MarauTtoropck. roc. TexH. yH-ta uM. I.1. Hocoga, 2015. — 8 c.

8. Konuea H.B., Uykun B.B., Edpumona FO.}O. M3zyuenne MUKpPOCTPYKTYpBI CTalu U
YyryHa B HEpaBHOBECHOM COCTOSHUU. Meronnyeckue ykazaHHs K JlabopaTopHOW paborte. —
Maruuroropck: MI'TY, 2009. — 15 c.

9. Ememomun A.H., Ilerpouenko E.B., Hedpenber C.I1. U3ydenne MHKPOCTPYKTYpbI
I[BETHBIX CIJIaBOB. MeToaMYecKre yKa3aHus K jaboparopHoil pabote. — Maruutoropek: M3z-
BO Marnuroropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2013. — 13 c.

10. Ilerpouenxko E.B., Illunmakuna M.B. BnusHue teMmmeparypsl Harpesa u
nocieAyIoel nepeKpucTalin3aluy Ha pa3Mep 3epHa ayCTeHUTa. — MeToinyecKkue yKa3aHus K
nabopaTopHoil pabore. Marauroropck: MI'TY, 2003. — 12 c.

12. Ilerpouenko E.B., Hedemper C.II., MomoukoBa O.C. CtpyKkTypa U CBOWCTBa
YTIEPOAUCTON CTalM MOCJIE€ OTXKUra U HOpMalnu3aluu. MeToau4eckue ykazaHus K


http://new.znanium.com/bookread2.php?book=946206
http://new.znanium.com/bookread2.php?book=944309
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
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532467/3966.pdf&view=true

nabopaTopHoii pabote. — Marautoropck: MI'TY, 2010. — 12 c.

13. Tlerpouenko E.B., MomoukoBa O.C., Hedbenpber C.II., 3akanka yriaepoaucTor u
JIETUPOBaHHOHN cTanu. MeToauueckue ykazaHus K J1labopaTopHOM paboTte. — MarHuUTOropck:
MI'TY, 2013. -9 c.

14. Ilerpouenko E.B., Monoukosa O.C. OTiryck yriepoaucToi U JIETUPOBAaHHOM CTaJIH.
Meroanueckue yka3aHus K JabopaTopHoi padore. — Marauroropck: MI'TY, 2013. - 9 c.

r) Illporpammuoe odecnneuenne u UHTEepHET-pecypcehi:

IIporpammHoe obecnieueHue

Haumenosanue 10 Ne noroopa CpoK JeicTBUS JTUIEH3UU
MS Windows 7
Professional(mmst H-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |\ 135 o1 17.09.2007 BeccpouHo
Professional

. ¢BOOOIHO

7Zip pactpoctpansiemoe [10 Oeccpotmo
ONEeKTpOHHbBIE
narathl o K-278-11 ot 15.07.2011 Geccpouto
JUCIIATUTHHE
"MarepuanoBeaeHue"
FAR Manager CBOGOHO OeccpouHo

pacnpoctpansgemoe [10

HpO(l)eCCI/IOHaJILHLIe 0a3bl JAHHBIX " I/IH(])OpMaIH/IOHHI)Ie CIIPpaBOYHBIEC CUCTEMBI

Ha3Banue kypca Ccpuika

MexnyHnapoaHas pedepaTtuBHas u
MOJTHOTEKCTOBAasl ~ clpaBo4yHas 0Oas3a  JaHHbIX|https:/www.nature.com/siteindex
Hay4HBIX W3MaHui «Springer Nature»

MesxayHapoaHast 6aza cipaBOYHBIX W3JaHUNA O
BCEM oTpacysiM 3HaHui SpringerReference
MexnyHapoaHas 0a3a HayyHbBIX MaTepuajoB B
obnmactu ¢usnueckux HayK W WHXuHHpUHTA|http://materials.springer.com/
SpringerMaterials

MesxyHapoaHas KOJUTEKIIUS HAYYHBIX
MPOTOKOJIOB TI0 PA3NIUYHBIM OTpacisiM 3HaHwii|http://www.springerprotocols.com/
Springer Protocols

http://www.springer.com/references

M . .

XK ITyHAPO/THAS 6aza TONHOTEKCTOBBIX e 4 oo o
XKypHasoB Springer Journals APk sprngar.coms
MexynapoaHast pedeparuBHas u

MOJTHOTEKCTOBAasl ~ ClpaBo4yHas 0Oas3a  JaHHBIX|http:/scopus.com
Hay4YHBIX M3JaHUN «Scopusy



http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references
https://www.nature.com/siteindex

MesxayHapoaHas HaYKOMETpHUYECKas
pedepaTuBHas M MOJHOTEKCTOBasi 0a3a maHHBIX|http://webofscience.com
Hay4HbIX m3aHuii «Web of science»

Vuusepcurerckasg uWHGOPMALMOHHAS CHUCTEMA . )
p (bop https://uisrussia.msu.ru

POCCHUA
MI'T .
IMEKTPOHHEIE PECYPCEI GHOMHOTEKH Y um http://magtu.ru:8085/marcweb2/Default.asp
I'.". HocoBa
P 7 r )
ocenmcKad ocyfapcTEeHHad  Gubmuorexa https://www.rsl.ru/ru/4readers/catalogues/
Karamoru
denepalbHOE  TOCYIAPCTBECHHOE  OFOJKETHOE
yupexIeHue «DenepanbHbIii uHcTuTyT|URL: http://www . fips.ru/
MTPOMBIIIJICHHONH COOCTBEHHOCTH))
Nudopmanmonnast cuctema - EnnHOoe OKHO

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

JlocTyna K ”HQPOPMAIMOHHBIM pecypcaM

[TouckoBas cucrema Axagemust Google (Google

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

HanmonansHast WH(POPMAITMOHHO-
aHanuTHueckas cuctema — Poccuiickuit magaekc|URL: https://elibrary.ru/project_risc.asp
HayyHoro rutuposanus (PUHII)

3HeKTp0HHa$I 0aza NEpUOANICCKUX W3JIaHH

East View Information Services, OO0 «MBUC» hitps://dlib.eastview.com/

9 MaTepl/IaJIbHO-TeXHI/I‘IGCKOC odecneyeHue AUCIHHUITINHBI (MO)Iy.]'IH)
MaTepI/IaJIBHO-TeXHI/I‘-ICCKOG obecrnieucHUe JUCHUIITIMHBI BKJIFOYACT:

1. YueOHast ayauTopusi Ui IPOBEJCHUS 3aHATUH JEKIIMOHHOTO THIIa OCHAIICHA:

- TEXHUYECKHMMH CpEJCTBAMH OOyuYeHUS, CIyXallUMHU sl MPEICTaBICHUS Yy4eOHOM
uHpopManuu OOJIBIION ayAMTOPUH: MYJIbTUMEIUHHBIMH CpEACTBA XPAaHEHUs, IMepenadd u
MpeACTaBICHHs y4eOHON MHpOpMaIIUH;

- CTICUATU3UPOBAHHON MEOETIbIO.

2. VYuebHble aynUTOPUU Ui TPOBEACHUS JIAOOPATOPHBIX 3aHATUH OCHAILECHBI
1a00paTOpPHBIM 000PYIOBAHUEM:

«Jlabopatopust mpoOONOATOTOBKI»:

- OTPE3HBIMHU, HUTN(OBATHLHBIMU U OJIUPOBATLHBIMU CTAHKAMU;

- 00opyIOBaHUEM I TpaBJieHUs HLTU(OB;

- CTICIUATU3UPOBAHHON MEOETIbIO.

«Jlabopatopust oNTUYECKON MUKPOCKOIIUN:

- ontuueckumu Mukpockonamu METAM 32M, MUM-6, MUM-7;

- KOMIIBIOTEPHBIMU cHUCTeMaMH 00paboTku wu3zoOpaxkeHuid Ha 0aze IO «Thixomet
PRO» u «STAMS-600»;

- KOJUICKIHUSMHU MHKpPO- U MaKpOULIU(OB YIIEPOAUCTHIX M JIETUPOBAHHBIX CTajeil,
YyTI'yYHOB, IIBETHBIX METAJIOB M CILIABOB, MOPOIIKOBBIX MaTePHAJIOB;

- KoJIJIeKIueil Makpouuingos ¢ qedeKTaMu MaKpOCTPYKTYPhI CTaJlei;

- anp0OMaMU MHUKPOCTPYKTYP YIJICPOJUCTBIX M JIETUPOBAaHHBIX CTaliedl, YyryHOB,
L[BETHBIX METAJJIOB U CILJIABOB;

- CIICIUATU3UPOBAHHON MEOETbIO.

«JIabopaTopusi MEXaHUYECKUX UCIIBITAHUI:

- mukpotBepromepoM BuehlerMicromet 5103 Buehler;

- TBepJOMEpamMH Jisi HWCIBITaHUS TBEPAOCTH NO Meroay PokBemna u mo mertony
bpunenns;

- yHuBepcalibHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIlOJIbHOW YHHMBEPCAIbHON MCIBITATEIbHON ABYXKoJOoHHOW MammHoi AG IC-300 kN
Shimadzu Corp;


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/

- HamoJbHOM YHUBEpPCAIBbHOW MCHBITATEIbHOM ABYXKoJIOHHON MamuHoiH AG IC-50 kN
Shimadzu Corp;

- BuzeoskcrenzomerpoM TRWiew XShimadzu Corp;

- xorrpoM MasTHHKOBBIM MK 300 OO0 « UMITYJIbCy;

- MEPHUTEIbHBIM HHCTPYMEHTOM,;

- CTeMaJIN3UPOBAHHON MeOelblo.

«JlabopaTopus ckaHUPYIOLIEH JEKTPOHHON MHUKPOCKOITUI:

- DJIEKTPOHHBIM CKaHUPYOmKUM MUKpockorioM JEOL JSM — 6490LV;

- cUCTeMOW MHKpoaHaiu3a ¢ nporpaMMHbIM obecrieuenneM INCA Energy 450 x-MAX
50;

- CHCTeMOHl aHanmu3a KapTUH JUQPpPaKIUM OOpaTHO pacCesHHBIX JIEKTPOHOB C
nporpaMMHbIM obOecnieueHueM Crystal 400;

- CTICLUATU3UPOBAHHON MEOEIbIO.

«JIaGoparopust TepMUYECKON 00PaOOTKI:

- TEPMUYECKHMH KaMEpPHBIMH NIeUaMH;

- COJITHBIMU BaHHAMU;

- YCTaHOBKOM IIJIa3MEHHOM 3aKaJIKU;

- CTELMAJIN3UPOBAHHON MeOeblo.

3. YueOHas ayautopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYJIBTAllUH, TEKYIIETO
KOHTPOJISI ¥ TPOMEKYTOUHOM aTTecTalluy OCHAIlleHa!

- KOMIIbIOTEpHOM TexHuKod ¢ makerom MS Office, ¢ mnoxakmOYeHHeM K CeTH
«HTEpHET» M C JOCTYIOM B JJIEKTPOHHYIO HH(POPMAIMOHHO-00pa30BaTEbHYIO CpelLy
YHHUBEPCUTETA,;

- CTELMAJIN3UPOBAHHON MeOeblo.

4. ITomerieHue JUTIsl CAMOCTOSITETILHON pabOThl OCHAIIEHO:

- KOMIbIOTEpHOI TexHukoi ¢ makerom MS Office, ¢ moaxmouenuem k cetu «MHTEpHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA;

- CTEMaJIN3UPOBAHHON MeOelblo.

5. TlomemieHue nansi XpaHeHHS U MPOQUIAKTUYECKOTO OOCTYXHBaHUS Y4eOHOIro
000pyTI0BaHUS OCHAIIICHO:

- CHEUMAIM3UPOBAHHOW  MeOenplo:  CTe/UlaXaMu ISl XpaHeHus  y4eOHOro
00opyI0BaHNS;

- CTAHOYHBIM MapKOM U MHCTPYMEHTAMU Ul pEMOHTa y4eOHOro 000pyA0BaHHS



IIpnaoxenne 1

6 YueOHO-MeTOAMUYECKOE 00ecTIeYeHHe CAMOCTOATEIbHON padoThl 00yYAOLIUXCS

[To muctumnnuHe «MarepuanoBeieHue» MpeayCMOTpeHa ayJWTOpHas W BHeayJIUTOpHas
camocTosITeNbHas paboTa 00yJaromuXxcs.

6.1 AyIMTOpHasi caMOCTOsITeJIbHasi padora CTYJICHTOB IIPENAINoJiaraeT BbIIOJHEHHE
KOHTPOJIbHBIX Pa0OT.

l'[epellem) BOIIPOCOB IJId MOATOTOBKHU K KOHTPOJIbHBIM ayIMTOPHBLIM pa60TaM o TeMaM JUCHHUIIJIMHbI

Tema 1. CTpoeHue u cBoiicTBa MaTepuaJioB. MeToAbI HCC/IEJOBAHUS

Yro u3yuyaeT MaTepuanoBeeHue?
[TpuBenuTe mpuMepsl BIUSHUS CTPYKTYPHI HA CBOMCTBAa MaTepuaa.
HaszoBure BuIbI CBOMCTB MaTEpPUAIOB.
Kakwue cBoiicTBa Ha3piBatoT ¢pusndeckumu? [IpuBenute npumepsl CBONUCTB.

5. Kakue cBoiicTBa Ha3bpIBalOT MexaHWyeckuMu? HazoBHUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3bIBalOT XUMHUECKUMHU? UTO Takoe XMUMHUYECKass aKTUBHOCTb U
XUMUYECKast CTOMKOCTh?

7. Kakue cBoiicTBa Ha3bpIBalOT TeXHOJOornueckumu? Ilepeunciaure U3BECTHHIE BaM.

8. Uto xapakTepHu3yloT JUTeiHbIe cBoiicTBa? Ha3oBUTEe OCHOBHBIE U3 HUX.

9. Kakue cBoiicTBa XapaKTepU3yIOT TIOHATHS: 00pabaThIBACMOCTh JIaBIICHUEM,
00pabaTeIBa€MOCTh pe3aHUEM, CBAPHUBAEMOCTH?

10. Ha3zoBuTe OCHOBHBIE TPYIINBI MATEPHAIIOB U JANUTE UM KPATKYIO XapaKTEPUCTUKY

11. Ha xakue kj1acchl ¥ IO KaKUM MpPU3HAKAM JIEISIT METalIbl?

12. Kakue MeTasibl Ha3bIBAIOT YEPHBIE METAIIbI?

13. Kakme wmetamiabl OTHOCAT K IBeTHbIM? Ha3oBHUTE OCHOBHBIE TPYMIBI I[BETHBIX
METaJIJIOB.

14. B 4yem nmpeuMyIiecTBa YEpHBIX METAIIIOB?

15. KakoBbl JOCTOMHCTBA IIBETHBIX METANIOB?

16. KakoBbI JOCTOMHCTBA HEMETAIUIMYECKUX MaTepuanoB? I' e ux npumeHstor?

17. Kakue matepuansl Ha3pIBaloT ractmMaccamu? Kak onu nojpasaensitorces?

18. Yrto Takoe KOMITO3UTHBIE MaTepualibl? KakoBbl UX NpenMyIiiecTBa’?

19. Jlnst yero He0OXOIMMO UCCIEN0BATh CTPYKTYpPY MaTepHasioB?

20. Kak noapaszaensieTcsi CTpyKTypa B 3aBUCHMOCTHU OT pa3Mepa ee AJIIeMEHTOB?

21. Yro Ha3pIBatOT TOHKOM cTpykTypoii? Kak oHa u3yuaercs?

22. UYto Ha3bIBalOT MHUKPOCTpYKTypou? Kak oHa wuzyuaercs? JlaliTe XapaKTEpUCTHUKY
MHUKPOCKOITUYECKOMY METOJIy UCCIICIOBAHUS METAILJIOB.

23. Yro Ha3bBalOT MakpocTpykTypoi? Kak ona wu3ydaercs? OxapakTepuszyure
MaKpOCKOIUYECKHE METO/IbI aHAJIN3a METAILJIOB.

24. JlaiiTe XapaKTEpPHUCTUKY HIIEKTPOHHO-MHUKPOCKOMUYECKHUM METO/JaM HCCIEIOBaHU
METaJIJIOB.

25. JlaiiTe XapaKTepUCTUKY JUPPAKIIMOHHBIM METO/IaM HCCIIEIOBaHHS METAJIOB.

b S S

Tema 2. ATOMHO-KPHUCTA/LUINYECKOE CTPOEHNE METAJJIOB

1. YeM oTnuyarOTCs KpUCTALTUMYECKUE Tela OT aMOPHBIX Ten?

2. Kaxue marepuaiibl Ha3bIBAIOT KPUCTAIIINYECKUMU?

3. Kakwue marepuaisl Ha3bIBalOT aMOP(GHBIMH?

4. Yem o0OBsICHAETCA 3aKOHOMEPHOE YIOPSIAOYEHHOE pAaclojOXKEHHE aTOMOB B
KpPUCTAJUIMYECKOMN perieTke?



5. Kakue Tumsl cBsi3u CyniecTByoT?

6. HazoBuTe oOCHOBHBIE CBOWMCTBa MeTaIOB. YeM OOBACHSIOTCS 0coOble CBONCTBA
METaJIJIOB?

7. UTO Ha3BIBAIOT KPUCTAJUINYECKON PEIIETKOMN?

8. Uto Ha3bIBAIOT JAJILHUM NOPSAIKOM B MaTtepuaie?

9. Uro Takoe sanemeHTapHas sueiika? Kakumu nmapamerpamMu OHa ONUCHIBAETCS?

10. Kaxue THIBI KpUCTANIMYECKUX PEIIETOK BaM U3BECTHBI? OXapaKTepu3yiTe ux.

11. Yto Ha3pIBatOT KOOPAMHALWOHHBIM YHCIOM?

12. TloueMy KpHCTaNINYECKUE PELIETKH METAJUIOB HA3bIBAIOT IUIOTHOYIAKOBAaHHBIMU ?

13. B 4em cymHocTh nomumopdusma? Uto Takoe monmmmopdHOe mpeBpaiieHmue?

14. Yro taxkoe anuzorponus? KakoBa npuurHa aHU30TpONIUU?

15. IloueMy MOHOKpPHCTAJUIBI ABJISIFOTCS @aHU30TPOIHBIMUA MaTepuaiamu’?

16. IloueMy nmonMKpHUCTANINYECKUE MAaTEPUAIIBI SIBJISIFOTCS KBa3UM30TPOIIHBIMU?

17. Tlouemy amop(dHBIE TeNa SIBIASIOTCS UICTUHHO U30TPOITHBIMU?

18. Yto Ha3bIBaAIOT Ae(heKTaMH KPUCTAJUIMYECKOTO CTPOCHUS?

19. Kak xnaccuuuupyroT HeCOBEpIIEHCTBA KPUCTANIMYECKOTO CTPOCHUS?

20. Oxapakrepu3yiTe ToOueUHbIe JePEKThl KPUCTAIUIMYECKOTO CTPOCHHUSL.

21. Kakyto poJsib UrparoT ToueuHble 1e(PeKThl B KPUCTAUIMYECKUX MaTepraiax?

22. Kakue HECOBEpIIEHCTBA KPUCTAIIMYECKOIO CTPOEHUS HAa3bIBalOT JIMHEHHBIMU U
nouemy? Kakue ObIBarOT quciokarum?

23. KaxoBa poJib AMCIOKAIMi B KpUcTaiax?

24. Yto Ha3BIBAIOT IPAHMUIIAMH 3€PEH, TPAaHUIIAMU CyO3epeH?

25. Kakyro poJib UrparoT rpaHuUllbl 36peH B KpUCTauIax?

Tema 3. Kpucraniusanusi pacnjiapoB

1.  OObscHUTE NPUHLUIHAIBLHOE OTIMYUE KPUBBIX OXJAXKACHUS NPU 3aTBEpJCBAHUU
KPUCTAJUTMUECKUX ¥ aMOP(QHBIX MaTEPHAIIOB.

2. KaxoB ¢usnyeckuii cmbica Temneparypsl To?

3. Tlowemy /s Hayaja KpHUCTAUIM3AIMM HEOOXOIMMO TEPEOXIAKIACHUE KUAKOTO
MeTaJljla HUKE TEMIIEpaTypbl paBHOBECHS?

4. Kakoil mpomecc Ha3bIBAIOT MepeoxJakaAeHuEeM?UTo  Ha3bIBAlOT  CTENEHBIO
NIEPEOXIIAKICHUA?

5. KakoB MexaHU3M KpUCTAIIU3ALNH?

6.  Kak mpoucxoauT pocT KpUcTajjaoB?

7. Uewm 3aBepIiaeTcst Mpouecc KPUCTAIN3aIKI?

8. Kak BiMsger CKOpoCTb OXJKIACHUS IPU  KPUCTAUIM3ALUUM HA  CTENEHb
NepeoxIaKaeHUsA?

9.Kakumu ¢akropamu ompejaesnsercss BO3MOXHas CTENEHb MEPEOXJIaXIACHUS >KUIKOTO
MeTaJljia HIKe TeMIIepaTypbl KpUCTAIIU3ALUH ?

10. Kak MOXHO nony4uTh aMop(HbIi MeTam1?

11.  YTo MOXET NOCIy>KUTh 3apPOJIBIIIEM NP HECAMOIIPOU3BOJIBHOW KPUCTAIUIN3ALANA?

12. TloueMy mnpu OYeHb MaJOH U OYEHb OOJIBIION CTENEHH MePEOXJIAKICHHS
KpHUCTAJUIM3aLUs TOAABISETCS?

13. UYro HazpiBatoT obOmacTsMu OmkHero mnopsaka? Kakyio ponb OHM HIparoT Hpu
KpHUCTAJUIM3aLH ?

14. Kak npoucxoguT rOMOT€HHOE 3apokJaeHue? UTO MOXKET CIIy>)KMThb 3apOJbIIIEM IPU
CaMONPOU3BOJIBHOM KpUCTAIIA3aLUu ?

15. Kakoii 3aponplml Ha3plBalOT KpuTHueckuM? Kak MeHsdercs ero pasmep ¢
YBEJIMUYEHUEM CTETIEHU NePeoXIIaxIeHus?

16. HazoBuTe mapameTpbl KpUCTATIM3ALIHIH.
17. Kak Biuser cTeneHb NEPEOXJaXKJICHHUS Ha YHUCIO UEHTPOB KPUCTAJUIM3ALUU U



JIMHENHYI0 CKOPOCTb POCTA 3apPOJIBIIIEH.

18. Yem xapakrepusyercs rereporeHHoe 3apoxacHue?llouemMy OHO SHeEpreTuYecKu
0oJiee BBITOJJHO, Y€M TOMOT€HHOE?

19. Kakyro poJib HTparOT IPUMECH NPHU KPUCTAIUIU3ALNNA?

20. Yro Ha3bIBAIOT MOAUDUIIMPOBAHKUEM MPU KPUCTAIUTU3ALIUU?

21. Kakue Mepbl MOXKHO MPEAIOKUTh JUIsl TOTO, YTOOBI 00ECHIEUUTh MOTYYEHHE MEJIKOTO
3epHa MpU KpUCTaUIU3aluu?

22. Kakol KpucTaul Ha3bIBalOT ACHAPUTHBIM?IIoyeMy mipu 3aTBepJeBaHUM MeTajlia
KPUCTAJIJIBI PAcTyT B BUJE JEHIPUTOB?

23. Kakue KpucTaln4eckie 30Hbl MOT'YT () OpMUPOBATHCA B CIUTKE?

24. TlouemMy Ha TIOBEpPXHOCTH CIIUTKa oOOpa3yeTcssi 30Ha MEJIKUX PaBHOOCHBIX
KpHCTaJUIOB?

25. Uro Ha3bIBAIOT CTONOYATHIMH KPUCTAIIIAMU?

26. 3ayem IpOBOIAT OMEPALHIO MOACTY>KUBAHUS ITPU NOJTYYEHUH OTIUBOK?

27. Tlouemy wmarepuan ¢opMmbl (M3JTOXKHMLBI) BIUSET Ha BEIMYMHY 3€pHA
3aKPUCTAIIIIM30BABIIETOCs MeTauia?

28. Yro Ha3pBalOT ycaakoi?YTo Ha3bIBAIOT ycalo4yHOM pakoBHHON? Ilouemy oHa
obpasyercs?

Tema 4. [ledpopmanus u HarpeB Ae(popMUPOBAHHBIX MATEPHAJIOB

1. B 4yem paznuuune MeXy YIpyroi u miacTU4eckon aegopmariuei?

2. Yrto Ha3bpIBAIOT IUIOCKOCTSMM CKOJBXEHHS? UYTO Takoe IJIaBHBIE IUIOCKOCTH
CKOJIbXKEHUS?

3. KakoB MexaHu3M miacTuueckoi aedopmarmm?

4. B 4yeM pazauuve MeXAy CKOJbXKEHHEM U JIBOMHMKOBAaHWEM IMpPU IUIACTUYECKOMN
nedopmarun?

5. KakoBa nprunHa MEXaHHYECKOro HaKiena?

6. Kak m1oTHOCTh JUCIIOKAlMi BIMSIET HA IPOYHOCTHBIE CBOMCTBA?

7. Kak MeHs10TCS CBOMCTBA MeTasula MPH XOJIOIHOM miacTuyeckoi aedopmarmn?

8. Kak n3MmeHsieTcs cTpoeHue MeTaia npH IiacTuiyeckoil nedpopmanun?

9. Yro Takoe TekcTypa nedopmanun’?

10.YT0 Ha3bIBAIOT BO3BPATOM MPHU HArPEBE XOJIOIHOAS(POPMHUPOBAHHOTO MeTasIa?

11.Yto HA3BIBAIOT MOJUTOHMU3AIMEN TIPU HATPEBE XOJI0HOAE(HOPMHUPOBAHHOTO MeTasIa?

12.YT0 Takoe 3apoAbIIN PEKPUCTAIIIM3ALIH?

13.YTo Takoe TemnepaTypa peKpUCTaIM3au?

14.Kakue M3MEHEHUs CTPYKTYpbI, HAOII0JaeMON B ONTUYECKUH MUKPOCKOI, MPOUCXOJSAT
MIPU IEPBUYHON peKpUCTAIITU3ALUU?

15.KakoBa TemnepaTypa peKpUCTaININ3aluN YUCThIX METAIIIIOB?

16.B uyeM pa3HHIIa MEX Ty IEPBUYHON U BTOPUYHON PEKPUCTAIIIN3ALAN?

17.B uem oTiinune coOMpaTeTbHON U BTOPUYHOM peKpUCTaIUIN3aluu?

18.Kax MEHSIOTCS CBOMCTBA X0JI0/THO/1e(hOPMHUPOBAHHOT O MeTaJla pu
peKpucTauIn3anun?

19.KakoBa poJib peKpUCTAUIM3ALMOHHOTO OTXKHUTa?

20.B uem paznuune Mexy XOJO0JHOH U ropsueil miacTuueckoi nepopmanusamu?

Tema 5. Mexannueckune cBOHCTBA

1. Yrto Ha3piBatoT NpodHOCTHIO? Kak omnpenensroTcs NMPOYHOCTHBIE XapaKTEPUCTHUKU
Marepuana?

2. JlaiiTe onpeneneHUe OCHOBHBIM IPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Yto Ha3bIBalOT MIacTMYHOCTHIO? Kak ompenensiroTcsi IiacTU4ecKhe XapaKTepUCTUKU
MaTepuana?
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JlaiiTe onpeneneHre OCHOBHBIM IUIACTUYECKUM XApaKTEPUCTHUKAM.

Kakue cBolcTBa XapakTepu3yeT TBEPIOCTh?

HasoBute meTobl onpeeseHys TBEpIOCTH.

Uem oTnmyaroTCs XpyIKOE U BSI3KOE pa3pyLICHUs?

HasoBute u oxapakrepu3ynTe BUIbI H3JIOMOB.

Yro Takoe nuHamMuyeckue HcnblTaHuA? Kakne XapakTEepUCTHKHA ONPENEISIOTCS IpPH
JUHAMMYECKUX UCTIBITAHUSX ?

10. 3aueM nMpoOBOJAT yCTATOCTHBIE UCITBITAHUS?

Tema 6. @a3zoBble M CTPYKTYPHbIe INpeBPAleHUs] B JABYXKOMIIOHEHTHBIX
MeTaJUINYeCKHX CHCTeMax

S

Sl

10.

Yro Takoe KOMIIOHEHT, ¢a3a, CIUIaB, CUCTEMa CIUIaBOB?

Chopmynupyiite npasuio ['n66ca. [lpuBenure npumepsl €ro UCIOIb30BAHMUSL.

Jaiite onpezeneHue IOHATUIO JUarpaMmma cocTossHusA. Kakoe cocTosiHME OHa OTPayKaeT?
Tunsl ¢a3 B METANINYECKUX CUCTEMaX.

Coopmynupyiite npaBuiio peryara (0Tpe3koB). it 4ero oHO UCIOAb3yeTcs?
CxemaTnyHO M300pa3uTh OCHOBHBIC (Pa30BbIE JUArpaMMbl ABOMHBIX CHCTEM M AaTh MX
XapaKTEPUCTHUKY.

Jlatb xapakTepucTHKy (a3 1 0e3BapuaHTHBIX MPEBPAILEHUN CUCTEMBI.

CxeMaTH4HO N300pa3UTh KPUBYIO OXJIAXKIACHUS JII0OOOTO CIIaBAa CHCTEMBI.

CxemaTnyHO H300pa3uTh CTPYKTYpYyJrOOOro CIUIaBa CHUCTEMBl TpPU KOMHATHOM
TEMIIEPATYPE.

Paccuntarte OTHOCHUTENBHOE KOJUYECTBO CTPYKTYPHBIX COCTABIISIIOIIMX B CIUIaBE H
CXEMaTUYHO U300pa3UTh €ro CTPYKTYPY P KOMHATHON TeMIieparype.

Tema 7. Kesie30yTIepoaCThIE CILIABBI

PN R D=

JlaliTe XapaKTEpUCTUKY KOMIIOHEHTOB cucteMbl Fe-C.

JaiiTe XxapakTepucTuKy eppura.

JlaiiTe XapaKTEpUCTUKY ayCTCHUTA.

Yro takoe rpaput?

Yro Takoe ueMeHTUT?

Kaxkoe npespamenue npoucxoaut Ha nuauu ES,GS, CD, ECF,PSK,HIB,PQ,AB,BC?

HaszoBute 5MHHIO, 110 KOTOPOM BBIAEISAETCA IEPBUYHBIM LIEMEHTUT, BTOPUYHBIN

LEMEHTHT, TPETUYHBIN [IEMEHTUT,(hEepPpUT U3 ayCTEHUTA.

9.

HazoBute nuHuio NEPUTCKTUYCCKOT'0,9BTCKTUYCCKOT O,3BT€KTOI/II[HOI‘OHpeBpameHHﬁ.

10. HazoBute muHUN OJMMOPGHBIX MPEBPAICHHUH.

11. Ha3zoBuTe KpUTUUECKUE TOUKHU CTAIIH.

12. Kakoii ¢peppuT HA3BIBAIOT NEPECHIITICHHBIM U TIOYEMY ?

13. O6bsicHuTe CTPYKTYDPY TEXHUYECKOTO
JKene3a,TodBTEKTOMIHOM, P BTEKTOMIHOM,3a9BTEKTONIHOM CTAIIH.

14. Onumute obpazoBanue neneOyputa. Kakoii nenedyput Ha3bIBalOT MPEBPALICHHBIM?

15. O0BsicHUTE CTPYKTYpY O€JI0ro J0IBTEKTUYECKOT0, SBTEKTUYECKOTO, 3a3BTEKTHYECKOIO
YYyT'yHOB.

16. TTouemy Oenblii 9yTyH HE UCTIOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

17. Onumute 06pa3zoBaHue ayCTEHUTO-TPApUTOBOM KOJIOHUU B CEPBIX YyTYHaX.

18. Kakue crutaBel HMMEIOT CTPYKTYpY, cocTosiayto u3 deppura u mnepaura? Kakwue
Pa3HOBHUIHOCTHU TaKUX CTPYKTYp BbI 3HaeTe?

19. Kakue criiaBbl UMEIOT CTPYKTYPY, COCTOSIIYIO U3 nepiauTa? Pa3HOBUIHOCTH MepiunTa.

20. B xakux criaBax B CTPYKType HaOJIr01aeTCsl BTOPUYHBIA IEMEHTHUT?

21. Kakue cmiaBel UMEIOT CTPYKTYpY, cocTosmyio u3 ¢depputa u nementurta? Kakue



Pa3HOBUAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

22. Kakue CTpyKTyphl Ha3bIBatOT BUIMAHIITETTOBBIMU?

23. Kakwue crutaBbl IMEIOT CTPYKTYPY, COCTOsAIIYI0 U3 (hepputa u rpaduta? PasHOBUAHOCTH
TaKuX CTPYKTyp?

24. Kakas ¢opma rpadura B MEHbLICH CTENeHH oOcialiseT MEeTaJUIMYECKYI0 OCHOBY
yyryHa?

25. Kakue cruiaBbl UMEIOT CTPYKTYPY, COCTOSIIIYIO M3 NepianTa U rpadura? PasHOBUIHOCTH
TaKuX CTPYKTyp?

26. Kakoii criyiaB Ha3bIBalOT CEPbIM YYTYHOM Ha (eppHUTO-TIepauTHOM ocHoBe? Kak B Hem
MIPOUCXOUT SBTEKTOMIHOE MpeBpalieHue?

27. YKaxuTe CTPYKTYpHBIA IPU3HAK CTallM, OEJIOr0 YyryHa, Ceporo 4yyryHa.

Tema 8. Kuaaccupukanusi, MapKHUpoBKa M INPHMEHEHHE KeJe30yIrJIepoauCThIX
CILIABOB.

[To kakuM npU3HAKAM KJIacCU(DULHPYIOT CEpPbIe UYT'YHBI.

MapkupoBKa U IPUMEHEHHUE CEpPOro (JIUTEHHOTr0) YyTyHa.

MapkupoBKa ¥ IPUMEHEHHE BBICOKOITPOYHOTO YyTyHa.

MapkupoBKa ¥ IPUMEHEHHE KOBKOI'O YyTyHa.

Kakoit uyryH Ha3piBatoT aHTU(PpuKIIMOHHBIM? KakoBbI ero cBoiicTBa?

Kakoit uyryn HaspiBatoT oTOeneHHbIM? KakoBbl ycinoBus (OPMHUPOBAHUS €ro
CTPYKTYpHI?

7. BiusHue yriiepoaa U MOCTOSHHBIX IIPUMECEN Ha CBOMCTBA CTaJIH.

8. Tlo xakuM npu3HaKaM KJIaCCUPUIUPYIOT CTaIn?

9. MapkupoBKa U IPUMEHEHUE YTIIEPOAUCTON CTaIl OOBIKHOBEHHOTI'O Ka4eCTBa.

10. MapkupoBKa 1 IPUMEHEHNE KAYECTBEHHON KOHCTPYKIIMOHHOM YIJIEpOAMCTON CTaIH.
11. MapkupoBka 1 IPUMEHEHUE HHCTPYMEHTAIIBHOM YITIEPOJUCTOMN CTAJIH.

12. MapkupoBKa ¥ IpUMEHEHHE CTaU JUIsl (PACOHHOTO JUThSL.

13. MapkupoBka 1 IPUMEHEHUE aBTOMAaTHOM CTAJIN.

14. Pacummgpyiite u naiiTe XapakTepucTuKy cruiaBy cienyoomux Mapok:Ct Okn, Ct 3cm, Ct
Sne, 10km, 35, 55, 80, 25J1, A12, A20, V7A, V12, CYH 10, C425, CY 30, BY 40, BY 60,
KY 35-12, KY 60-3.
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Tema 9. ®opmupoBaHHe HEPABHOBECHBIX CTPYKTYP

Kak nponcxoauT npespanieHus NepInTa B ayCTEHUT?
Uro takoe (hazoBas nmepekpucTaIM3anus’?
Yto Takoe HacienCTBEHHOE 3epHO? J[efCTBUTEIbHOE 3€pHO?
Kak Bnusier poct 3epHa Ha cBoiicTBa cTanu?

5. Yto co0oil mpencTaBiIseT auarpaMma H30TEPMHUYECKOTO pacmaaa MepeoXIaxIeHHOTO
aycreHuTa?Kakyro 3aBUCUMOCTb OHA IIOKa3bIBacT?

6. Kakoil ayCTeHUT Ha3bIBAIOT MEPEOXIIAXKICHHBIM?

7. Kak MeHseTcs YyCTOMYMBOCTh IEPEOXJIAKIACHHOIO AayCTEHUTa IPU TOHWKECHHUH
TEMIIEpaTypbl MpeBpalieHus?

8. OT d4ero 3aBHCUT XapakTep CTPYKTypbl MpH H30TEPMHYECKOM IpPEBpalllEeHUU
MepeoxJIaXIeHHOT0 ayCcTeHUTa?

9. HazoBute TemneparypHble 00JIaCTH MPEBPAILIECHUS TEPEOXIIAKICHHOTO ayCTEHUTA.

10. TIpu xakoM npeBpanieHuu ecth U 1uddy3us xenesza, u AuPdysus yriepoaa?

11. IIpu kakOM NpeBpaICHNH TOAABICHA TOJIBKO TU(Qy3us xene3a?

12.Tlpu kakoM mpeBpameHnn TmoAaBieHa auddysus xemeza u  yriepona?Kakoe

npeBpaleHui sBisiercs: 6e31updy3HoHHBIM?
13. KakoB MEXaHM3M MEPIUTHOTO NPEBpPALICHUS?
14. Yro mnpencraBiseT coOOW MpoAyKThl IU((PY3MOHHOTO MpPEBpallleHHsT ayCTEHUTa B

bl e



yraepoaucToi cranu?UTo Takoe MEKIUIACTUHOYHOE pacCTOsHuE?

15. Uto o011ero uMEIOT CTPYKTYpPbI HEPIUT, COPOUT U TPOOCTUT? UTO MX OTIMYAET JIPYT OT
npyra?

16. KakoB MexaHU3M U OCOOEHHOCTH MapTEHCUTHOTO IIPEeBpaIleHUs?

17. Yro mpenctaBisieT coO60il mpoayKThl 0e31uddy3HOHHOTO MpEeBpallieHUs ayCTEHUTa B
YIJIEPOIUCTOM CTaJIN?

18. Yro mpexacrapiseT co00if MapTEHCUT B YITIEPOAUCTON CTAIH?

19. Yto Ha3bIBatOT KPUTHUUECKOW CKOPOCTBIO 3aAKAIKN?

20. Kak coneprkaHue yriepo/ia BIUsET Ha CBOMCTBA CTaIM NIPH 3aKaJIKe HA MAPTEHCUT?

21. Kakoil ayCTeHHT Ha3bIBalOT OCTATOYHBIM?

22. Kakoe 13 npeBpalleHnii Ha3bIBalOT IPOMEKYTOUHBIM?

23. KakoB MexaHu3M O€HHUTHOTO IPEeBpaLeHHs?

24. Kakue cTpykTypsl oOpa3yiorcs Tmpu OedHMTHOM mpeBpamieHuu? Yem oHH
paznnyatorca? KakoBsl ux cBoiicTBa?

25. Kak jerupyrouue 3JeMEHTHI BIMSIOT Ha yCTONYMBOCTD EPEOXIIAKIEHHOTO ayCTEHUTA?

26. Yto co0oii nmpeAcTaBiIsOT TEPMOKUHETHUECKHE TUArPaMMBbI.

27. Kak MOKHO HMCIIOJIb30BaTh JUarpaMMbl paclaJanepeoxaxIeHHOro ayCTeHuTa?

Tema 10.0cHOBBI TepMUYeCKO0il 00padoTKH

—

JlaTh XapaKTepUCTUKY KPUTUUECKUX TOUYEK CTaJIH.

2. JlaTh ompejeneHne MOHATHS TepMUYecKast o0paboTka. YKa3aTh €€ poJib.

3. PacckazaTh O KiIacCHU(UKAIMU M BHIAX TepMHUECKON o0pabotku. [IpuBectn o001IyIO
XapaKTEPUCTHKY TEXHOJIOTHIECKUX TIPOIIECCOB TEPMUIECKON 00paOOTKH CTaIIH.

4. OOBACHUTH, O KAKOMY MPU3HAKY OTXKUT mojapaszzaensercs Ha orxur I u Il pona.

Hate xnaccudukaiuio BuAoB omxkura I poga. OOBSICHUTH 11€)1b, HA3HAYCHUE U PEKUMBI

Ka)KJI0TO BHJIA.

6. Jlatp xinaccudukamuio BugoB oTxkura Il poma. OObsICHUTH 11€)1b, HA3HAYCHUE U PEIKUMBI
Ka)KJI0TO BHJIA.

7. JlaTth ompeneneHUE TePMUYECKON 00paOOTKH, Ha3piBaeMOil 3akainka. OOBSICHUTH BBHIOOP

TEeMIIepaTypbl HarpeBa Mo/ 3aKaJIKy JJIsl pa3HbIX TPYIII CTajeil.

OOBSICHUTH, KaK BRIOUPAETCS OXJIAXKAAIOIIAs Cpe/ia MPU OCYIIECCTBICHUH 3aKaJIKH.

9. Jlatb  ompeneneHue  KPUTUYECKOM  CKOPOCTH  3aKalIKM,  3aKaJIUBa€MOCTH U
MIPOKATMBAEMOCTH.

10. [IpuBecT ~ XapaKTEpUCTUKY  BBICOKOTEMIIEpATYpHOM M HHU3KOTEMIIEpaTypHOMI
TEPMOMEXAHNUYECKOW 00pabOoTKH. YKa3aTh MPEUMYIIECTBA U HEJOCTATKH KaXKJIOTO BHJIA
1 001acT MPUMEHEHUS.

11. late  oOmIyr0 XapakTepUCTHKY IPOLIECCOB  XHUMHUKO-TEPMUYECKOW  0OpabOTKH:
LIEMEHTALlUH, a30TUPOBAHUS U HUTPOLIEMEHTALINH.

12. OOBsACHUTH Ha3HAUYEHUS U CYLITHOCTh AU(PPY3UOHHOTO HACHIIICHNUS.

W

*®

Tema 11. Kuaccupukanusi, MapKMpoOBKAa, CBOWCTBA M INPHUMEHEHHE JIETHPOBAHHBIX
crajie

1.  JlaTe ompezaeneHue NOHATUAM JIETUPOBAHHASICTAIIb, JIETUPYIOLIUM 2JIEMEHT.

2. Knaccudukanus JIerHpoBaHHBIX CTajeil M0 XUMUYECKOMY COCTaBy, IO HA3HAYEHHUIO,
10 Ka4YECTBY.

3. Kak pacnpenensitoTcst Jerupyronme 3J€MEHTbI B CTaISX?

4.  Kak nerupymouye 3J1eMeHThI BIUAIOT Ha MOTUMOP(U3M xKenesza?

5. Kak nerupyroommue 5JI€MEHTHl BIMSIOT Ha YCTOMYMBOCTH NEPEOXJIAKIECHHOTO
ayCTEHUTAa.

6. Krnaccuduxamnus jgerupoBaHHBIX CTajeil MO CTPYKTYype B PaBHOBECHOM COCTOSIHMM
(OTOMOKEHHOM COCTOSIHUHM).



7. Knaccudukanus 1erupoBaHHBIX CTallel 10 CTPYKTYpe B HEPAaBHOBECHOM COCTOSIHUH
(HOpMaTM30BaHHOM COCTOSIHHH).

8.  Kak B MapKkupoOBKe JIETMPOBaHHBIX CTaJ€il yKa3bIBAECTCA: COAEPIKAHUE YTIEPOAA,BUJ
JIETUPYIOIIErO 3JIEMEHTa U €ro cojeprkaHHe,KauecTBO.YMeTh pacum@poBaTh MapKy CTalu,
yKa3aB: coJiep)KaHue yTIEpOAa; BUJ JIETUPYIOILErO 2JIEMEHTA " ero
coJiep’KaHue;KJIacCU(PHUKAIMI0 0 KauecTBY;Ha3HAue€HHE, 00JacThb MPHUMEHEHUs, MPUMEpHBIE
CBONCTBA.

9. B 4em 0coO0eHHOCTH MUKPOJIETUPOBAHUSI CTAIIH.

10. IIpuHUUMIBEI JETUPOBaHMSI KOHCTPYKIIMOHHBIX CTaJIEH.

11.  OcHOBHBIE IPYIIIBI KOHCTPYKIIMOHHBIX CTAJICH.

12.  Posnp yriepona, NpUHIUIIBI JETHPOBAHNS U MAPKUPOBKA CTPOUTENIBHBIX CTAJIEH.

13. Kakue MamIMHOCTPOUTENBHBIE CTaJIM HA3bIBAIOT YJIy4YIIA€MbIMH HW IOYeMYy?
3aKOHOMEPHOCTH MX JITUPOBaHHS U TepMuueckoil oOpabotku. [IpuBenute mpuMmepbl Mapok
CTaJu.

14. Cranu 111 IeMEHTAlU, HUTPOLEMEHTALIMM U A30THPOBAHUS.

15. KakoBa poisib yriiepoga W JETHPYIOIIMX 3JEMEHTOB B MIAPUKOIOIIIAITHUKOBBIX
craisix? OcoOeHHOCTH TpeOOBAaHMHM K THM CTalsiM U MX TepMmHuueckas oOpabotka. IlpuBectn
MIPUMEPBI MAPOK CTAJIEH.

16. KakoBa posb yrieposia U JISTUPYIOLIMX 2JIEMEHTOB B PECCOPHO-NIPYKUHHBIX CTAAX?
OcoOenHocTu TpeOOBaHUM K 3THUM CTalsM U UX TepMuueckas oOpabotka. [IpuBectu mpumepsl
MapoK CTaJIeH.

17. OOBICHUTH OCHOBHBIE IPUHIIMITBICO3/IaHNS BHICOKOIIPOYHBIX CTajeit

18. Cranu u crutaBbl A1 PEKYILUX UHCTPYMEHTOB.

19. bBeicTpopexyllre CTAIN.

20. Iramnossle cTaIy.

21. Bankossle cTanm.

22.  Cranu 11 MEpUTEIIBHOTO UHCTPYMEHTA.

Tema 12, 13. MapkupoBKka, CBOiiCTBa U NPUMeHEHHE CILUIABOB LBETHBIX METAJLIOB.
HeMmeraiimueckue MmaTepuaibl

1. OcHoBHbIE cCIUIaBbl Ha OCHOBE Menu (OpoH3bI W JIaTyHH), WX MapKUpOBKa U
IIPUMEHEHUE.

2. OcHOBHbIE cCIJIaBbl Ha OCHOBE allOMUHHS  (IedopMUpyeMble, TEPMHUYECKU
HEYIPOYHSAEMBIC U YIPOUHSEMbIE), UX MApPKUPOBKA U IPUMEHEHHE.

3. CBoiicTBa M NPUMEHEHHE CIUIABOB HA OCHOBE TUTAHA.

4. Kaxue craBsl Ha3plBalOT 0ab0uTamMu? KakoBbl MpUHIUIBI UX co3aanus. [lpuBeaure

MIpUMEpPHI TAKUX CILIABOB.

Kaxue marepuaisl Ha3bIBalOT IOPOLIKOBBIE MaTepuanbl? Kak nx nomyvaror ?

Knaccudukanus, cBoiicTBa 1 MpUMEHEHNE KOMIIO3UIIMOHHBIX MaTepUaoB.

7. Knaccudukanus, cBoiicTBa M NpPUMEHEHHE OCHOBHBIX TPYNI HEMETAUIMYEeCKUX
MaTepHaIoB.

SN

6.2 BueaynuropHasi caMocTosiTeibHAsi padoTa 00yJarOmUXCsl OCYIIECTBIISCTCS B BUJIC

HU3YUCHUA JIUTCPATYPBI MO COOTBCTCTBYIOIICMY pas3acily € HpOpa6OTKOﬁ MaTcpHraIalio Temam
JHUCHUITIIINHBI



IIpunoxkenue 2

7 OLleHOYHbIE CPEACTBA /1A MPOBEACHUA IIPOMEKYTOYHOMH aTTeCTAlIU

a) [lnanupyemble pe3y/ibTaThl 00yUEeHUS U OLIEHOYHbIE CPEACTBA ISl POBEACHUS IPOMEKYTOUYHOM aTTeCTAllUM:

CTpyKTypHBIN
AJIEMEHT [TnaHnupyemMble pe3ynbTaThl O0yICHHS OneHouHbIE CpescTBa
KOMIETEHIINH

OIIK-2 - B1a1eTh OCHOBHBIMH METOJAMHU, CIIOCOOAMH U CPEICTBAMM INOJIyYeHUsI, XPAaHEHUs1, TepepadoTKu MH(POpMAIUM, HABBIKAMHU PadoOThI C
KOMIILIOTEPOM KaK CpPeJCTBOM yIpaBJ/jieHusl HHGopmanuei

3HaTh - OCHOBHbIe ompezaeineHus U NoHATHUSA | [lepeyeHb TeopeTHUECKUX BONIPOCOB:
MaTepUaIOBEICHHS;
- OCHOBHBIE METO/IbI uccienoanuid, | 1. Crpykrypa u cBoiicTBa MarepuaioB. AMOPPHOE U KPUCTAIMYECKOE COCTOSHUE
HCIIOJIB3YEMBIX B MAaTEpUAJIOBEICHNY; Marepuana.
- CYIIHOCTh U 3aKOHOMEPHOCTH MpOLEcCOB| 2. MeToapl U3yuyeHHUs CTPYKTypbl MaTEPHAIIOB.
npu Kpuctawm3anuu, aedopmanuu, HarpeBe | 3. Kpucrammmueckas pemerka. OCHOBHBIC THITBI PEIIETOK METAUIOB.
ne(OpMUPOBAHHBIX METAIJIOB; 4. Tomumopdusm. [onumopdubie npeBpaiieHus.
5. JledheKThl KpUCTANTNIECKOTO CTPOCHUSI.
6. AHU30TpONUA.
7. DOHepreTMYecKue YCJIOBHUS KpPUCTAUIM3ALMM. BiusHUME CKOPOCTHM OXJIaXIEHUS Ha
KPUCTaJUIM3ALUIO.
8. Mexanusm kpucramniauuu. [lapamMerpsl KpucTamu3anu.
9. TomorenHoe (caMOnmpoM3BOJNbHOE)  OOpa3OBaHHME  LEHTPOB  KPUCTAILIM3AIUU.

Kpurnueckuii 3apoblIi.

10. T'ereporennoe (HecaMONpPOU3BOJIbHOE) 0Opa3oBaHME IEHTPOB KPUCTALIU3ALUU.
MonudunupoBanue.

11. JeHnpuTHasi KpuCTAIU3aIHUA.

12. Kpucramindyeckue 30HbI CIIUTKA. Y cajka.

13. Bunapl nukBanuu.

14. Buns! nedopmaryn. MexaHu3M IJIaCTUYECKOH nedopmanuu.

15. Hakuen npu ruractuueckoi aedopmaruu. Postb quciokaiuii B ynpoYHEHUH.

16. Paspynienue MeTauios.




CrpyKTypHBIit

DIIEMEHT [Inanupyemble pe3yabTaTbl 00y4eHUs OneHouHbIE CpescTBa
KOMIIETEHIINH

17. Mexanudeckue CBOMCTBa METaIOB. KOHCTPYKTUBHASI TPOYHOCTb.

18. MexaHnueckue XapaKTepUCTHKH, OIIPEEISIEMbIE IIPU UCIIBITAHUYU HA PaCTSDKEHUE.

19. TBepaocTh U cr1OCOOBI €€ ONpeeIeHusI.

20. MexaHu4ecKkne XapaKTEpUCTHKH, OIpPElENsieMble NpPU JMHAMUYECKUX HCIBITAHUAX
(ynapHasi BA3KOCTb, TEMIIEPATypa XJIaJHOIOMKOCTH).

21. OcHOBHbIEC MOHATHS TEOPUH CIUIABOB: KOMIIOHEHT, CIUIaB, cucteMa, ¢asza. [IpaBuio das
(npaBuio ['n66c¢a).

22. Tunsl TBepAbIX (a3 B METANIMYECKUX CUCTEMAX.

23. IlpaBumo peruara (IpaBUIO OTPE3KOB).

24. OCHOBHBIE TUIIBI IBOMHBIX nuarpamMMm. @opMHupoBaHue CTPYKTYpPbI ABOMHBIX CILUIABOB.

25. DOBrektuyeckoe mpeBpauieHue. llepurexktuyeckoe mpeBpalieHue. IBTEKTOMIHOE
IIPEBpALICHUE.

26. XapakrepucTuka 1 BUJ IoJaHOU (ha3oBoit nuarpammeiFe — C.

27. XapakTepuCcTUKa KOMIIOHEHTOB U (a3 cucremsiFe — C.

28. IlpeBparienus u GOpMUPOBAHUE CTPYKTYPBI B CTAJISAX (OEJIBIX YYTYHAX, CEPBIX UyT'yHaX)
B PAaBHOBECHOM COCTOSIHUU

YmMmets - aHANU3UPOBaTh JaHHble O CTpyKType U |IIpuMepHble NpakTHUYeCKHe 3aJaAHUA:

CBOMCTBax, TEXHOJOTMYECKUX  IMpoleccax
MPOU3BOJICTBA, OOPaOOTKM MU MOIU(DHUKAIIUN
MaTepualioB U MOKPBITHUM MPUMEHUTEITBHO K
PEIICHUIO TTOCTaBJICHHBIX 3a/1a4;

KakoBbI pa3mepsl CTPYKTYpPHBIX 3JIEMEHTOB, KOTOPBIE MOXXHO YBUIEThH (pa3pemiuThb) ¢
MTOMOIIBIO ONITHYECKOTO (CBETOBOT0) MUKpockomna? Kak BeIOpaTh MOJIE3HOE YBEIHUCHUE
Mukpockorna? KakoBa OCHOBHasi OCOOEHHOCTh MPHUTOTOBJICHHS OOBEKTa ISt
MHUKPOCKOITUYECKOT0 MCCIIEIOBAHMUsA?

OO0BsICHUTH, 3a4eM HEOOXOAMMO HCCIIEIOBATh MAaKpOCTPYKTYypy? Kakumu metomamu 310
MOKHO czienath? UTo MOXKET CIy>KUTh O0BEKTOM MaKpoaHanu3a?

Kakum MeTogoM MOXHO yCTaHOBUTH THI KPHUCTAIMYECKON PEHIETKH MeTala U ee
napameTpbl? Kakue TuIibl pemeTok BecTpeyarores y MetamuioB? [loueMy OHM Ha3bIBalOTCA
IJIOTHOYNaKOBaHHBIMU?

[IpuBenure mnpuMep BIUSHUS TUNA CBS3M (TUMA KPUCTAIMYECKOW pEIIeTKH) Ha
CBOICTBA MaTepHaa.
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CrpyKTypHBIit
HJIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

10.

11.

12.

13.

14.

15.

16.

17.

18.

[loueMy cBONCTBa  KpUCTAIJIMYECKOI'O  MaTepuana, HM3MEpPEHHble B  Pa3HBIX
HanpaBJICHUAX, MOTYT OTiIM4aThca? B kakux mMatepuaniax 3To sIBICHHE HE HaOJt0JaeTcs
U mouemy?

[Touemy mpu X0J0JHOM MIACTUYECKOH edopManuu (IUTAMIIOBKE UM BBITSXKKE) MOTYT
o0pazoBatbcst GECTOHBI IO KPOMKE (Kparo) u3enusi?

OOBACHUTH, UeM PA3NMUYAIOTCS (-XKENIe30, Y-Kele30 U O-kene30?

[Touemy mnpu XOJIOAHOM TUIACTUYECKOW nedopmanuu BO3pacTalOT MPOYHOCTHHIC
xapakrepucTuku? Kak 3TO sBieHue HasbiBaeTcsi? B Kakux ciydasx 3TO sBJICHUE
HEXKeJaTeJIbHO?
Yro 03HAYaAIOT TEPMUHBI Je(OPMALMOHHOE YIIPOYHEHUE, 3€PHOTPAHUYHOE YIIPOUYHEHHUE,
JUCIIEPCUOHHOE YIIPOYHEHHE, TBEPIOPACTBOPHOE YIIPOUHEHHE?

[Tosichuth Tpaduuecku (U3NYECKUH CMBICT MOHATHS «paBHOBECHas TeMIlepaTypa
KpucTayun3anuu (ruiaBiieHus)». Kakoe yciioBue HEOOXOIMMO BBIIOJHUTH, YTOObI
HAYaJICs POLECC KpUCTAJIIM3alnn?

OOBACHUTD, B YEM OTIUYHE KPUBBIX OXJIAXKICHHUS KPUCTAUIMUYECKUX U aMOP(HBIX Ten?
MOXHO JI1 OXY4YUTh aMOP(HBIN MeTalul (METaNINYECKOe CTEKIO0)?

[loueMy 3epHa 3aKpUCTAJNIM30BABLIETOCS METAJUIMYECKOTO MaTepuana HE HUMEIOT
reOMETPUUYECKH MPaBUIbHON (OpMBbI?

Kakyto nenp npecienyroT npu BBEACHUU B paciiiaB (KUIKUA MeTaul) MOAU(PHUKATOPOB?
[IpuBecT npuMeps! AeHCTBHUS MOIU(PUKATOPOB.

OOBACHUTD, B KAKOH OTJIMBKE 3€PHO 3aKPHCTAJUIM30BABILErOcs MeTajlia OyaeT Oosblie:
IIPU Pa3IUBKE KUIKOTO METajuIa B IeCYaHyto (GopMy WM B METALIIMYECKYIO?
OOBACHUTD, K YEMY MOXKET MPUBECTHU IIEPErpeB paciliaBa MpeJl pa3IuBKON ero B (hopMbl
(M3M0XKHHUIIBI)?

OOBbACHUTD, 3aUu€M MPOBOJAT OINEPALUIO MOJCTYKUBAHUS NPU MOIYYECHHUH OTIUBOK?
Kak ee ocyniecTBuTh

OOBsICHUTH, IPH KaKOU JedhopMaIiii MOKHO HEOOpaTUMO U3MEHHUTH (OPMY, pa3Mephl U
CBOMCTBA MaTepHaja —ynpyroi Wi IacTU4ecKon?

OOBACHUTD MOHATHE TEOpETUYECKasi MPOYHOCTh KpucTaya. Kak oHa m3MeHseTcs mpu
V3MEHEHUU IUIOTHOCTHU JAUCIOKALMNA?
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CrpyKTypHBIit
HJIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

19.

20.

21.

22.

23.
24.

25.

26.

27.

28.

29.

OOBACHUTD, 4TO MIPOUCXOIUT pu (dbopMupoBaHUU TEKCTYPBI B
nepopMupoBaHHOMMaTepuae?

3aueM TpeOyeTcs BOCCTAHABIMBATh IIACTUYHOCTh XOJIOAHOAE(POPMUPOBAHHOTO JIHCTA
(kanmuOpOBaHHOW 3arOTOBKH, BOJOYEHOU mpoBoJiokH)? Kakoit 00paboTKoil 3TO MOXKHO
cenaTh?

OObsicHUTh, Kakoe CBOWCTBO MaTepHaja XapakTepusyeT TBepaocT. Ha uem
OCHOBBIBAIOTCSI METOIbI U3MEpeHHUsI TBepAocTU? B uem ux omnuuue?

Kak npoBoJsT ucnbITaHUE HA yIapHYIO BsA3KoCTh? KakoBa ero nens?

C kakoi 1eNblo MPOBOJIAT YCTATOCTHBIE UCIIBITAHUS ?

Ha npumepe IBYXKOMIIOHEHTHOM CHCTEMBI IOKa3aTh, Kakyl0 HH(OPMAIMIO MOXHO
MOJIyYUTh, MOJIb3YSICh MPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxemaTHuHO  W300pa3uTh  JaUarpaMMy  JBOWHOW  CHCTEMBl C  OTCYTCTBHUEM
pacTBOPUMOCTU (C TMOJIHOM pPacTBOPUMOCTBIO, C OrPAaHUYEHHOM PaCTBOPUMOCTHIO)
KOMIIOHEHTOB B TBEPJIOM COCTOSIHUH, 1aTh XapaKTEPUCTUKY TOUYEK, JIMHUN TUarpaMMBbl,
(a3 1 6e3BapUAHTHBIX IPEBPAILICHUN CUCTEMBI.

Paccunrare OTHOCUTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBISIOLIMX CIUIaBA IIPU
KOMHATHOM TEeMIEpaType M CXEMaTHYHO H300pa3uTh CTPYKTYpy CIUIaBa JIBOWHOM
CUCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C IOJIHOM pacTBOPUMOCTbBIO, C OTPAHUYEHHON
PacTBOPUMOCTBHIO) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

Onumre oOpa3oBanue jnenedypura. B kakux cruiaBax oH 00pa3yercsi, KaKOBbI YCIOBUS
ero oOpazoBanmsi? Kakoii neneOyputr Ha3bpIBalOT NpeBpameHHbIM?  CxeMaTHdHO
n300pa3uTh CTPYKTYPY JieeOypuTa pu KOMHATHOU TeMIieparype.

Onumure obpazoBanue nepiura. KakoBbl ycinoBus oOpa3oBaHMsS U XapaKTEPUCTUKHU
3TOH cTpyKTypbl? CxeMaTHYHO H300pa3uTh CTPYKTYypy MEpiIuTa HpU KOMHATHOMN
temneparype. KakoBbl pa3HOBUIHOCTU 3TON CTPYKTYpHI?

N300pa3uth auarpaMmy COCTOSIHHS JKeJe30 — KapOuja jkenesa, ykaszaTh (ha3bl BO BCeX
00JacTsAX IUarpaMmbl, PacCCMOTPETh NpeBpalleHus B criase, comepxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Ttakoil cmiaB Ha3biBaeTcsi? Paccuurarth
OTHOCHUTEJIbHOE KOJHMYECTBO CTPYKTYPHBIX COCTAaBJISIIOIIMX B 3TOM CIUIaBE U
CXEMaTUYHO U300Pa3UTh €ro CTPYKTYPY IpU KOMHATHON TeMIlepaType.
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CrpyKTypHBIit
HJIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

30.

OOBACHUTH, YEM JAMarpaMMma jKelie30 — rpaguT OTJIMYaeTcs OT Juarpammbl JKele3o —
HeMEeHTUT. M300pa3uTh CXeMaTU4YHO CTPYKTYpPbl CEpbIX UYYTyHOB C pa3HOU
METAJIJINYEeCKONH OCHOBOH ((peppUTHOH, PeppUTHO-IIEPIUTHOMN, MEPIUTHOMN) U C pa3HOU
¢dopmoii TpagUTOBBIX BKIIOYEHHUH (MJIACTUHYATOW, IAPOBUAHOM). OOBSACHUTH, Kak
IIPOUCXOIUT Tpoliecc rpadhuTH3auu 1 GOPpMUPOBAHUS CTPYKTYPHI B 3TUX CIUIABaX.

Bruaners

- mpo¢)eCCHOHATBHBIM SI3BIKOM B OOJIACTH
MaTepUalOBEICHNS;

- IPAKTUYECKUMHU HaBbIKAMU
HCIIOJIb30BaHUs OCHOBHBIX METO/I0B
UCCIIeIOBaHMs B 00J1aCTH MaTepUaIoBEICHUS;

IIpuMepHbIe NPaKTHYECKHE 32JaHNU 110 PeLIeHUI0 32124 U3 PO eCcCHOHATLHOI

obsacTu
1. Kak nposectn makpoaHanu3? KakoBbl ero neiam, METOIbI?
2. Kakum MeTOIOM MOXKHO HCCIeNoBaTh paclpeieiieHHe cepbl B CIUTKE (OTJIMBKE,

(98]

10.

3aroToBKe)?

Kak mpoBecTu riry0okoe TpaBieHue ctaibHoro oopasia. Kakossl ero nemau?

Kakum MeromoM MOXHO  BBISIBUT TOpBI, TPEUIMHBI, PAKOBUHBI, KpPYIHBIC
HEMETAJTINUYECKUe BKIIOUEHHS B OTJIUBKE (CIUTKE, OTJIMBKE, TOKOBKE, IpoKare)?

IIpy MakpoaHanu3e CIMTKAa BBISBICH JIMKBAallMOHHBIM KBaapaT (moaycaaovHas
JMKBAIMs, OCeBas MOPHCTOCTh, CKBOPEYHHMK, KAaMHEBHUIHBIH H3JIOM, (DJIOKEHBI,
mudepHbI u3noMm, paccioeHue). OOBbSCHUTh MPUUYMHBI MOSBIECHUS ATOro nedekra u
BO3MOYKHBIE CTIOCOOBI €0 UCTIPABJICHUS (TIPeIOTBPAILCHHS).

Kak oTinMunTh yCTamoCTHBIM M3J0M OT NPOYMX BHIOB H3ioMa? KakoBBI NPUYUHBI
IIPOSIBJIEHUS TAKOTO HU3JIomMa?

Kak oTiinuuTe BsI3KO€ pa3pylIeHHe OT XpynKoro?

Kak npoBecTM MMKpPOCKONMYECKOE HCCIEAOBAHUE MeETaJNIM4ecKoro Marepuana?yro
MOHO BBISIBUTH C IOMOIIBIO TAKOTO MCCIECOBAHUSA?

Kak MOKHO MOBIUATH Ha BEIMUMHY 3€pHA NIPU KpUcTaun3anuu Meramia? Kakue mepbl
MOKHO TMPEIJIOKUTh IS TOT0, YTOOBI 00ECNEeYMTh IMOJIyYeHHE MENKOro 3epHa Mpu
KpUCTAJUIU3ALUH?

OOBACHUTH, B YeM pa3nyhe MEXJIy XOJOJHOM M Topsiued IIacTHYECKOH
nepopmanusmu? Ilouemy mpu XOJNOAHOM IacTUUeckoil nedopmanuu HalmronaeTCs
YIOPOYHEHUE METAJUIA, & IPU TOPsTYEeH 3TOT0 HE NPOUCXOINT?
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CrpyKTypHBIit
HJIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Kak BocCTaHOBUTH IUIACTUYHOCTH XOJIO0IHO1€()OPMHUPOBAHHOIO JIUCTA (KATMOPOBAaHHON
3arOTOBKH, BOJIOYEHOH npoBoJiokn)?Kak OCYILIECTBUTH oIeparuo
PEKPHUCTAIUIM3ALIMOHHOTO OT)KUra?

Kak onpemenuts mpenen ynpyroctd (mpeien TeKydecTH, Mpenen MPOYHOCTH,
OTHOCHUTEJIbHOE YUIMHEHUE, OTHOCUTEIBHOE CY>KEHUE, TBEPJIOCTb, YAAPHYIO BA3KOCTD)
Marepuana?

Kak omnpenenutb oTHOCUTENbHOE KOJIMUECTBO (a3 (CTPYKTYPHBIX COCTABJISIOUINX) MPU
3aJJaHHOM Temneparype B ABOMHBIX crutaBax? [loscHuTh rpaduyecku.

[Ipu Kakux ycinoBUSIX B METAJUIMUECKUX CILIaBaX MOXKET 00pa30BaTh TBEP/bI pacTBOp
3aMelleHus (TBepAblil pacTBOp BHEAPEHMS, XUMHUYECKOE COEIMHEHHME, MEXaHUYecKas
cMech KOMIOHEHTOB)? Kak BBIIAAAT 001acTu 3TUX (a3 Ha IUarpaMMax COCTOSHUA?
CxeMaTHUHO H300pa3uTh KPUBYIO OXJIQXKJIEHUS M CTPYKTYpy Jr00Oro crjasa
JBYXKOMIIOHEHTHON  CcHCT€Mbl (C  OTCYTCTBHEM pacTBOPUMOCTH, C  IIOJHOM
pacTBOPUMOCTBIO, C OrPAaHUYEHHON pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPIAOM
COCTOSIHMM)) TP KOMHATHOM TeMIIepaType.

CxeMaTHuHO M300pa3uTh CTPYKTYPY JIIOOOTO CIUIaBa JBYXKOMIIOHEHTHOW CUCTEMBI PH
KOMHATHOH TeMIepaType, paccuuTaB OTHOCUTENIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBJISAIOLIMX.

[Tpy MUKPOCKONMYECKOM MCCIEIOBAHUU B CIIaBE HAOMIOAAIOTCA 3epHa (eppura u
HeOouplIoe KoMM4ecTBO LeMeHTuTa. Kak HaspiBaercss Takoi cruiaB? KakoBel ero
CBOMCTBa U 00JaCTU IPUMEHEHUS?

[Ipy MHUKPOCKONHMYECKOM HCCIEOBAHUU B CILIaBe HAOMIOAAI0TCs 3epHa (eppura u
nepauT. Kak HazpiBaeTcst Takoil crutaB? KakoBbl €ro cBOWMCTBAa M KaK OHM 3aBUCAT OT
KosinyecTBa nepiuta? KakoBbl 061acT NPUMEHEHUS 3TUX 11aBOB?

[Ipy MHUKpPOCKOIIMYECKOM HCCIEJAOBAaHWU B CIUlaBe HaOmrogaroTcss nepiauT. Kak
Ha3bIBaeTcs Takoy craB? KakoBbl pa3sHOBUIHOCTU TAKOW CTPYKTYPBI M pa3iavuus B UX
cBoMcTBax?

[Ipy MHKpPOCKOIIMYECKOM MCCIIEJOBAHUU B CIUIaBEe HAONIONAIOTCS TMEpIUT U CeTKa
LIEMEHTHTA 110 TpaHulaM 3epeH. Kak Ha3piBaeTcs Takol cruias? KakoBel ero cBOMCTBa U
00J1acTH IPUMEHEHUs?
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CrpyKTypHBIit
HJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3yabTaThl 00yUeHHs

OneHouHbIE CpescTBa

21.

22.

23.

24.

25.

26.

[Ipy MHKPOCKOTIMYECKOM HWCCIEOBAaHUU B CIUlaBe HaOmromaercst Jsenedyput. Kak
Ha3bIBaeTCs Takol cruiaB? KakoBel ero cBoiicTBa U 001aCTH IPUMEHEHUS?

[Ipn MUKpPOCKOIIMYECKOM HCCIIEOBAaHUU B CIIaBe HAOIIOaloTCs 3epHa deppura u
BKIItOueHus rpaduta. Kak Ha3piBaeTcs Takue crutaBbl? KakoBbI pa3HOBUHOCTH CILIABOB
C TAKUMH CTPYKTYPHBIMHU COCTABJISIONIAMU, KAKOBBI PA3JINYUs B UX CBOMCTBAxX?

[Ipy MHUKpPOCKONMUYECKOM HKCCIEIOBaHUU B CIUIaBe HaOmomaroTcs 3epHa Qeppura,
nmepiut W BkiIodeHus rpadura. Kak  HaspiBaeTcss Takue crutaBel?  KakoBbl
Pa3HOBHUJIHOCTH CIUIABOB C TAKUMH CTPYKTYPHBIMH COCTABJISIOIIMMHU, KAKOBBI pa3Inyus
B UX CBOMCTBax?

[Tpy MUKPOCKOIIMYECKOM HCCIICIOBAHUH B CIIJIaBE HAOIONAIOTCSA NEPIUT U BKIFOYCHUS
rpaduta. Kak HazpiBaeTcs Takue cruiaBbl? KakoBbl pa3HOBHUIHOCTH CIUIABOB C TAKUMH
CTPYKTYPHBIMH COCTaBJIIFOIIMMH, KAKOBBI Pa3IN4Usl B UX CBOMCTBax?

Kax nnentndunmpoBats B cTaau BUIAMAHIITETTOBYIO CTPYKTYpy? [Ipn Kakux ycioBHsIX
OHa MOKET 00pa30BaThCsl M KaK 3TO MOBIUSET HA CBOMCTBA CTAIHU?

[Ipu kakux yCIOBHSAX B CTaJId MOXET 00pa3oBaThCs mepechimeHHbin hepput? Kak on
MOBJIMSET Ha CBOicTBa cTayu. Kak npepoTBpatuth ero oopazoanue?

IIK-5 - Cnioco0HOCTH BHIOMPATH OCHOBHBIE H BCIIOMOTaTe/IbHbIEe MATEPHAJIbI M CIIOCOOBI PeaIN3allil OCHOBHBIX TEXHOJOTHYeCKHX NPOLECCOB U
NMPUMEHSITh NMPOrPeCCHUBHBbIE METOAbI IKCIIYATAIMN TEXHOJOTHYEeCKOro 00OpPYIOBAHUSI NMPH H3TOTOBJEHUU M31eJIUI MAIIMHOCTPOEHUS

- CYLIHOCTh U 3aKOHOMEPHOCTH (ha30BBIX U
CTPYKTYPHBIX MpEBpalleHUN B CIUIaBax MpH
TEPMUYECKOM,  TEPMO-MEXaHHYECKOM |
XUMHKO-TCPMHUYCCKOM BOS,ZIGﬁCTBPIHX;

- BIHUSHHUE CTPYKTYPHBIX XapaKTepUCTHUK Ha
CBOMCTBA MaTCpraJioB U UX HU3MCHCHHUSA I10[
BIIMSIHUEM yCIOBUH MIPOM3BO/ICTBA,
00pabOTKH U SKCIUTyaTallnu;

= OCHOBHBLIC THUIIBI KOHCTPYKIMOHHBIX U
MHCTPYMEHTAJIBHBIX MAaTEPUAJIOB ISl H3JIEIUi
PA3INYHOTO Ha3HAYCHHSI C YYETOM

IlepedyeHs TeopeTHYECKHUX BOMPOCOB:

w b=

SN

CBsI3p MEXly CTPYKTYPOH ¥ CBOWCTBAMHU CEPHIX YYT'YHOB.
Knaccudukanms,
BBICOKOTIPOYHBIH, KOBKUH, OTOEICHHBIN, aHTU(PUKIIMOHHBIH).

BinsiHme yriiepoaa v MOCTOSIHHBIX ITPUMECEN Ha CBOMCTBA CTaJIH.

Knaccugukarus, MapkupoBKa U MPUMEHEHHUE YIIEPOJUCTHIX cTanel (0OBIKHOBEHHOIO
KauecTBa, KAUeCTBEHHOW KOHCTPYKIIMOHHOMN, HHCTPYMEHTAIBHOM).

IIpeBpanieHus npu Harpese Craiu.

Pocrt 3epHa aycTenuTa npu Harpese.

N3orepMuyeckuii pacnaj nepeoxiaaxJIeHHOro aycTeHuTa. M3orepmMuyeckue quarpaMMbl

MapKUpoBKa U TNPHUMEHEHHE CEepbIX YYIYHOB (JIMTECHHBIN,
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CrpyKTypHBIit
HJIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

AKCIUTYaTallMOHHBIX TpeOOBaHUM M OXpaHbI
OKPYXaroIIe Cpebl

10.

11

12.

13

20
21
22

. Knmaccugukanus, MapkupoBKa ¥ IpUMEHEHHE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTajlel

. Omxur cranu.
14.
15.
16.
17.
18.
19.

pacraza nepeoxiaakAeHHOrO ayCTeHUTA.

IIpeBpalenys Npy HENPEPBHIBHOM OXJIAKACHUU CTAIH. TEepMOKHHETHYECKHUE TUarpaMMBl
pacraza nepeoxiaaKAeHHOrO ayCTeHUTA.
BnusiHue Jerupyrommx — 3JIEMEHTOB
NEPEOXJIaXKIEHHOIO ayCTCHUTA.
[TpeBpatienust mpu Harpese (Ipu OTIYCKE) 3aKaJIEHHOW CTaJIH.

Ha YCTOWYMBOCTb M KHHETHKY pacrapa

(cTpoutenbHas, MAIIMHOCTPOUTENbHAS MJI XOJOJHOW IITAMIIOBKH, YJydIllaemas,
PECCOPHO-NIPYKUHHAS, MIAPUKOMOAIIMITHUKOBAsA, CTaNM Uil 3akaiku TBY, cramm s
XTO).

OCHOBHBIE TIOHTHS U KJIacCU(UKAIUS TEPMUIECKON 00pabOTKH.

3akaJsika cTajiH.

Otnyck cranu. Crapenue.

XUMHUKO-TepMuyeckasi o0padoTka.

Tepmo-mexaHnueckas 00paboTKa CTalH.

CriaBel Ha OCHOBE Meu (OpOH3BI, JTaTYHH).

CrutaBbl Ha OCHOBE ATIOMMHUS.

CruiaBbl Ha OCHOBE TUTaHa. baObOUTHI.

[TopouikoBbie, KOMIO3UIIMOHHBIE, aMOP(HBIE MaTEPHATIBI.

CBoiicTBa ¥ IPUMEHEHHE OCHOBHBIX I'PYII HEMETANIMYECKUX MaTEePHUAJIOB.

- nmnpuoOperatb  3HaHMS B  o0nactu
MaTepualiOBEICHUS;

- TPUMEHATh MaTepHAJIOBEIYECKUE 3HAHUS
B npoeCCHOHATBFHON NeSITeTbHOCTH;

UCIIONIb30BaTh MX HAa MEXAUCIUIUIMHAPHOM
ypOBHE

I[IpumepHbIe NpaKTHYECKHUE 3a1aHUA:

N300pa3uTh MONHYIO JUArpaMMy COCTOSTHUS JKeJie30 — YIJIepoJI, yKa3aTh (a3bl BO BCEX
o0jacTax JauarpamMmbl, PacCMOTPETh MPEBPAIEHUS B CIUIaBE CHUCTEMBI JKEIe30 —
KapOup xenesa, conepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak takoi
cruilaB  HaszbiBaeTcs? PaccumTarh  OTHOCHTENBHOE  KOJMYECTBO  CTPYKTYPHBIX
COCTaBJIIONIMX B OTOM CIUIABE W CXEMAaTHYHO H300pa3UTh €ro CTPYKTYpy IpH
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CrpyKTypHBIit
HJIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

10.

1.
12.

13.

14.

15.

KOMHATHOM TeMIepaType.

N300pa3uth MOJHYI0 JUarpaMMy COCTOSTHHSI JK€Jle30 — yriepoja, ykaszaTh (a3bl BO
BCEX 00JacTSIX JAUarpaMMbl, PACCMOTPETh MPEBPAILEHUS B CIUIABE CHUCTEMBbI JKEJIE30 —
rpadur, coxepxameMm 2,5% C, ¢ pa3HOH MeTaJJIMYECKOW OCHOBOH ((peppUTHOH,
(beppuUTHO-NIEPIUTHON, NEPAUTHOM) M C pa3Hol (opMOil rpa@UTOBBIX BKIIOUEHUMN
(mmactuHYaTOM, 1mapoBuHOM). Kak Tako# cruaB HazpiBaeTcsi? CXxeMaTHUHO M300pa3uTh
€ro CTPYKTYpY [P KOMHATHOM TeMIieparype.

Pacmm¢poBaTh Mapku cTajd, yKazaB COJEpKaHUE YIJepona, BHI M COJECpKaHUE
JETUPYIOLIUX 3JIEMEHTOB, KAU€CTBO, HA3HAUYEHUE U IIPUMEPHBIE CBOMCTBA.
PacmmgpoBath MapKy ceporo (JUTEHHOro, BBICOKOIIPOYHOT0, KOBKOI'0) Yyr'yHa, YKa3aB
€ro CTPYKTYpY U yCIIOBUS HOTYUYEHUS

Ha3zoBuTe KpuTHUECKHME TOYKH CTald W uUX oOo3HaueHue. Kak onu ompenenstorcs?
VYkazarp ux nojioxenue Ha quarpamme Fe-C.

Kaxkoli aycTeHUT M mo4yeMy Ha3bIBalOT NEPEOXJIaAXACHHBIM? Kak onpenenuTs CTENeHb
€ro MepeoxXIaKIACHUS?

IToueMy B 3aKaj€HHOM CTaJIM BCErla IPUCYTCTBYET OCTaTOUHBINA ayCTEHUT?

Kak MoXHO wHcnonb3oBaTh Ha MpakTUKE H30TEPMUYECKHE uarpammbl pacrnajia
NIEPEOXJIAXKIEHHOTO ayCTEeHUTA?

Kak n3meHnsTcs cBOMCTBA CTAIN NPU YBEJIIMYEHUH CKOPOCTU OXJIAXICHUS B IEPIUTHOM
untepBasie? OOBSICHUTE, ToueMy?

BoiOpate Haubosnee OUCHEPCHYIO CTPYKTYPHYIO COCTaBISIOUIYIO0, (POPMHUPYIOLIYIOCS
npu 11 Py3noHHOM pacrajie MepeoxXIaXAeHHOIO ayCTCHUTA.

Uro o0miero v B YeM OTJIMYMS B CTPYKTypax MepiuT, COPOUT U TPOOCTUT?

OOBsACHUTH, NOYEMY MApPTEHCUT MMEET BBICOKYIO TBEpAOCTh.3aue€M CTallb CO
CTPYKTYpOM MapTeHCHUTa HaJ0 MOJIBEPIaTh OTIIYCKY?

OOBsicHUTH, B KakoW cTaiu OyZeT BbIlIe TBEPAOCTh NPU 3aKalke: B cTalnu 45 WM
30X1°C?

OOBsicHUTB, y Kakoi ctanu OyneT Oouiblie MPOKATUBAEMOCTb — YIJIEPOJUCTON WIn
JIETUpOBaHHON? 3aueM HEOOXOIUMO 3HATH MTPOKATHMBAEMOCTH CTAJINA?

Kak BbIOpaTh CKOpPOCTh OXJAXKACHUS MpPU 3aKaJIKe JUIsl IOJYYEeHUs] MapTEHCUTHOU
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CrpyKTypHBIit
HJIEMEHT

KOMIICTCHIIN

[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

CTPYKTYPBI 110 BCEMY CEUEHUIO U3/1ETHs?

16. Jlna kakoW cTamu — JOIBTETOMJHOW WIM 3a3BTEKTOMJHOW — HYXHO NPUMEHATH
HernoHyo 3akanky? [loscauts, ncnons3ys quarpammy Fe-C.

17. CpaBHuTe CBOWCTBa CTalU C OEMHUTHON CTPYKTYpO M MAapTEHCUTHOH CTPYKTYpOH, ¢

OCMHUTHON U TPOOCTUTHOM CTPYKTYypoi. OOBACHUTE pazIUyus.

18. Ilouemy mnpu OTIyCKE 3aKaJe€HHON CTaJud BBIOMPAIOT pPA3JIMYHBIE TEMIIEPATYPHI
HarpeBa?

19. Kakas cranp nocie ynydiieHus: OyieT UIMeTh 06oJiee BBICOKYIO TBEPJIOCTh: CTajlb 45 win
ctanb30XI'C, ecnu OTIyCK IPOBOAMIIM NPU OJHOM U TOM ke Temneparype?

20. ITouemy pexylmuii HMHCTPYMEHT W3 YIVIEPOJAUCTOW CTalu IOABEPralOT HU3KOMY
ornycka. Kakas Oyner cTpykTypa v CBOMCTBA TAKOTO UHCTPYMEHTA?

21. B 4yem ocHOBHas OCOOEHHOCTb M IPEUMYIIECTBA TEPMOMEXaHHYECKON 00paboTKH
cranu?

22. C xakoH LeJIbI0 HACBIIAIOT IOBEPXHOCTh HU3KOYTJIEPOAUCTOM CTaIH yriepogom?

- BO3MOXHOCTBIO  MEXIUCIUILUIMHAPHOTO
MIPUMEHEHUS MaTepUaJOBeICHNUS;

- HaBBIKAMHM OLEHKHM TEXHOJOTMYECKUX U
CIIy’)KEOHBIX KayecTB MaTepUaIOB IyTeM
KOMIUIEKCHOT'O aHaJlu3a UX CTPYKTYpHl U

CBOICTB, a TakXke pe3ylbTaToB (HU3HUKO-
XUMHYECKUX, KOPPO3HOHHBIX M  JPYTHX
HUCIILITAHUN

IlpumepHble NpaKkTHYeCKHE 3aJaHUA 10 PELIeHUI0 3a1a4 U3 NpodecCHOHAIBHOMI
obJsiacTu

1. OObBscHUTDH, KaK BBIOpaTh COJAEp>KaHUE YIepoaa B CTalIM AJI M3TOTOBJICHUS Jl€Talld
MallluH, KOHCTPYKIUHU WIH COOPYKECHUS.

1. OOBsICHUTD, KaK BHIOpATh COJIEpPKaHUE YIIepoaa B CTAIU JUJISl U3TOTOBJICHUS PEXYIIETro
(ILITaMIIOBOT0) MHCTPYMEHTA.

2. Kak mo cTpyKTypHOMY MNpH3HAaKy MOXHO OINpeAeNuTh CTainb (Oenblii 4yryH, Cephlii
YyT'yH, TOJIOBUHYATHIM YYyT'YH, KeJle30 TEXHUIECKON YUCTOTHI)?

3. OOBSICHUTH, MOXKHO JIM HCIIOJIb30BaTh O€JbI Uyr'yH B KaueCTBE KOHCTPYKIIMOHHOTO
Marepuaa.

4. OOBACHUTH MPEUMYIIIECTBA CEPOTO UyTYHA MO CPABHEHHIO CO CTAJBIO.

5. OOBSICHUTH, MOXHO JIM HCIIOJIb30BaTh O€JbI YYI'yH B KauecTBE KOHCTPYKIMOHHOTO
Marepuaia?
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[Inanupyemble pe3yabTaTbl 00y4eHUs

OneHouHbIE CpescTBa

6. O0bsicHUTh, Kakas (opMa rpadura B MEHbIIEH CTENEHH OCIa0IsSeT METAUIMYECKYIO
ocHOBY uyryHa? Kak moimyuyuts Takyio Gopmy rpadura B OTIUBKE?

7. Kak 1monyduTh OTIMBKY CO CTPYKTypoil KoBkoro uyryHa? KakoBbl pa3HOBHUIHOCTHU
CTPYKTYpPbI TaKOI'O YyI'yHa U €r0 CBOWCTBa?

8. Ilouemy He MPOUCXOAUT YIPOUHEHUS CTaIM MPU Topsiueil IuiacTU4eckon nedopManuu
npu 1050 °C?

9. MMouemy nedopmanus cBunia (Tmwr. = 327 °C) npu KOMHATHOM TeMIIEpaType ABIAETCS
ropsiaeid nedopmarueii?

10. Ilpn pekpHCTaUIM3aLMOHHOM OTKWIE€ XOJOJHOKATaHOM JEHThl M3 crtanu O8Km
oXxJIaK/ieHue B uHTEpBaie temieparyp 680 — 370 °C BexyT ¢ Manoii ckopoctsio. [Touemy
3TO HEOOXOAUMO?

11. Ha3HauuTh pexuM pEKPUCTAUIN3ALUOHHOIO OTKUIA Ul HUKOYIVIEPOJUCTOU
XO0JIOJHOKATAaHOU JIMCTOBOU CTaIH.

12. Kak onpenensior CKJIOHHOCTb CTaJIM K pOCTY 3€pHa IIpU Harpese?

13. Ha3HauuTh pexxuM MOJIHOIO OTXKUTA JUIsS CTall MapKu 45.

14. Ha3HauuTh pexuM HOpMAJIM3ALUHU Ul CTAIA MapKu 45.

15. BoiOpats TepMuyeckyo o0pabOTKy JiIsl HCTIPaBIEHHS BUAMAHIITETTOBOM CTPYKTYpHI B
CTaJIbHOM OTJIMBKE.

16. BoiOpate TepMuyeckyro oOpaOOTKy JUIsl UCIPABIIEHUS KPYIMHO3EPHUCTON CTPYKTYpPBI
ropsiYeKaTaHol CTaju.

17. BoiOpaTh 3aKalo4yHylO0 cpeay, OOecledyHBaroNlyl0 HauOOJIBLIYI0 IPOKaJIMBAEMOCTh
YIIEPOAUCTOM CTaH.

18. BbIOpath 3aKkaouHyI0 Cpeay JUIsl 3aKaIKH JIESTUPOBAaHHOW YTIIEPOAUCTOMN CTaH.

19. BeIOpath pexuM OTITyCKa 3aKaJIeHHOW CTalli, 00eCIeurnBatOLINi COXPaHEHHE BHICOKOM
TBEPJAOCTH.

20. BeiOpaTh pexuM OTIyCKa 3aKaJeHHOM CTajH, 00ecleYMBAIOLINI BBICOKHE YIIpyrue
CBOMCTBA

21. BeiOpath pexuM OTIyCKa 3aKaJIEHHOW CTajH, 00eCHeunBaIOIIUNA COYeTaHUE BBICOKOM
IIPOYHOCTH, TBEPAOCTH, INITACTUYHOCTH U yIapHON BA3KOCTH.

22. Cranb 45 Oblaa MOABEPrHYTA HATPEBY IMOJ 3aKalKy a0 Temmeparypbl 740 u 840°C.
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OneHouHbIE CpescTBa

Kakoli pexxuM HarpeBa BbIOpaH NpaBUIIbHO U OYEMY?

23. Cranp Y10 ObUia MOABEPrHYTa HArpeBy IOJ 3aKajKy 10 TemmnepaTypbl 740 u 900°C.

Kakoli pe;xuM HarpeBa BbIOpaH NpaBUJIbHO U OYeMY?
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0) Ilopsanox mpoBeneHHsl NMPOMEKYTOYHON ATTeCTAllMM, NOKA3ATeJM M KPHUTEPHH
OlLIeHUBAHMSA:

IIpomeskyTouHass arrecTanus MO0 AUCHMIVIMHe «MaTepuajoBeaeHue) BKIOYAECT
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS O0YUAIONTUMUCS 3HAHUH, U
MPaKTUYECKUE 3a7aHUs, BBISBISIONIAE CTENEHb C(HOPMUPOBAHHOCTH YMEHUWM U BIAJCHUH, U
poBOAMTCA B (hopMe HK3aMeHa

DK3aMeH MO JaHHOW AUCIUIUIMHE TPOBOIUTCS B YCTHOW (opMe MO dK3aMEHAIMOHHBIM
ouneraMm, KaxIbld M3 KOTOPBIX BKIIOYAET 2 TEOPETUYECKUX BOMPOCA U OAHO MPAKTUYECKOE
3aJIaHue.

IMoka3aTeu U KpUTEPUH OLEHUBAHUS IK3aMeHa:

— Ha OLEHKY «OTJHYHO» — OOy4Yaloluiics JEMOHCTPUPYET BBICOKHIA YpPOBEHb
c(pOPMHUPOBAHHOCTH KOMIIETCHIINH, BCECTOPOHHEE, CHCTEMAaTHYECKOe M TIyOOKOe 3HaHHe
yueOHOro Mmatepuaia, CBOOOJHO BBINOJHSAET MPAKTUYECKHUE 3a/aHusi, CBOOOIHO OIepUpyeT
S3HaHUAMU, YMCHUAMU, IPUMCHACT UX B CUTyallUuAX MOBBINIIEHHON CI0KHOCTH.

— Ha OIEHKY «XOpoIo» — OOyYyaroluics JIEMOHCTPUPYET CpEeIHUH ypOBEHb
CCbOpMI/IpOBaHHOCTI/I KOMHCTCHHHﬁZ OCHOBHBIC 3HAaHHA, YMCHUA OCBOCHBLI, HO [JOITYCKArOTCs
HE3HAUUTENbHbIE OIIMOKM, HETOYHOCTH, 3aTPyIHEHHS TMPH AHAIUTHYECKUX OIepaIusix,
IEPEHOCE 3HAHWU 1 YMeHI/Iﬁ Ha HOBEBIC, HCCTAHIAPTHBIC CUTYyallHUH.

— Ha OLEHKY «YIOBJETBOPHTEJIbHO» — OOY4YaIOUIMICA JIEMOHCTPUPYET MOPOTOBBIH
YpOBEeHb C(HOPMHPOBAHHOCTH KOMITETEHIIUNA: B X0/I€ KOHTPOJIBHBIX MEPOIIPHUSATHHN JOIMYCKAFOTCS
OMOKH, MPOSBIAETCS OTCYTCTBHE OTAEIbHBIX 3HAaHUM, yMEHMH, HaBBIKOB, OOydYarolIuiics
HCIBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUA TIPpHU ONCPUPOBAHUHN 3HAHUAMU U YMCHUAMU IIPU HUX
MIEPEHOCEe HAa HOBBIE CUTYALIUH.

— Ha OICHKY «HE€YAOBJECTBOPHUTECIBLHO» — 06yqa10mp1171c;1 ACMOHCTPHUPYCT 3HAHHUA HC
6onee 20% TEOpEeTHUECKOTO0 MaTepuaya, JOMYCKaeT CYIIECTBEHHbIE OIIMOKH, HE MOXKET
IMOKAa3aTh MHTCJUICKTYaJIbHbIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.
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