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JIner akryanusanuu padodei mporpaMmal

Pabouast mporpamMmma niepecMoTpeHa, 00CyxIeHa 1 ojo0peHa uist peanm3aruu B 2021 - 2022
y4eOHOM roy Ha 3acenaHuu kadeapsl JIMTEHHBIX IPOIIECCOB U MAaTEPUATIOBEICHHSI

[IpoTokon ot 20 1. Ne

3aB. kadeapoii H.A. ®eokTucTos

PaGouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpeHa st peanusanuu B 2022 - 2023
yueOHOM TOJTy Ha 3acefaHuu Kapeapsl JIMTEHHBIX IPOIECCOB U MAaTEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. xadenpoit H.A. ®eoKTHCTOB

PaGouas mporpamma nepecMoTpeHa, 00cyxkieHa u onodpeHa 11 peanuzanuu B 2023 - 2024
yueOHOM TOJTy Ha 3acefaHuu Kapeapsl JIMTEHHBIX IPOIECCOB H MAaTEPHATIOBEICHUS

[Iporokom ot 20 1. Ne

3aB. xadenpoit H.A. ®eOKTHCTOB

Pabouast mporpamMmma nepecMoTpeHa, 00CyKIeHa U 0100peHa i1 peanm3aruu B 2024 - 2025
yueOHOM Toy Ha 3acefaHuu kadeapsl JIMTEHHBIX TPOIECCOB U MAaTEPUATIOBEICHUS

[IpoTokon ot 20 . N
3aB. kadeapoii H.A. ®eokTrcToB

Pabouyas mporpamma nepecMoTpeHa, o0cykieHa u ogoopeHa s peanmsanuu B 2025 - 2026
yueOHOM ToTy Ha 3acefaHuu Kageapsl JIMTEHHBIX POIECCOB U MAaTEPHATIOBEICHUS

IIporokom or 20 . Ne

3aB. kadeapoii H.A. ®eoKTHCTOB




1 Iesin ocBOEHU AW CHMUILINHBI (MOIYJI51)

Henssmu ocBoenust aucuurinasl KMATEPUAJIOBEJIEHUE» sBasitorcs: mpuobpeTeHue
CTYyJICHTaMH TEOPETUYECKUX 3HAHUH O 3aKOHOMEPHOCTSX, OIPEESIOMUX CBONCTBA
MaTepuasoB, MPAKTUYECKUX HABBIKOB KOHTPOJIs U IMPOTHO3UPOBAHHUS CBOMCTB M TMOBEIECHHS
MaTepHaJiOB B Pa3JIMYHBIX YCIOBHUSIX MX 00pabOTKU U 3KCIUTyaTalluy, HEOOXOAUMBIX OaKaiaBpy
o npodunto «OO0paboTKa METaNIOB U CIUIABOB JIaBIeHHUEM (IIPOKATHOE MPOU3BOJICTBO)» IS
IJIOJOTBOPHOM Hay4YHO-UCCJIEI0BATEIIbCKON u MIPOU3BOCTBEHHO-TEXHOJIOTMYECKOM
JeATENbHOCTH.

2 MecTo TUCHUILTUHBI (MOAYJIS1) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctunnuua MatepuanoBe/ieHHe BXOAWT B BapHAaTUBHYIO 4YacTh Y4eOHOro IjiaHa
00pa30BaTEIbHON MPOTPAMMBI.

Jns  u3ydeHus  AMCUMIUIMHBI  HEOOXOAUMBI  3HAHUS  (YMEHMs,  BJaJCHUs),
c(OpMHUPOBAHHBIE B PE3yJIbTaTe U3YUSHHS JUCHUTIINH/ IPAKTUK:

Xumus

Hcropust TexHUKH

Hcropus meramrypruu

Ousnyeckas XuMus

VYuyeOHasi - 03HaKOMUTENIbHAS PAaKTHKA

MerTpouorusi, cTangapTU3aus U cepTuduraus

3HaHus (yMEHHUs, BIIQJICHUS), MOJIYYCHHbIE TIPU U3YyYEHUH JaHHON NUCUHUIUIMHBI OYIyT
HEOOXOIUMBI JJIs U3yYEeHUSI JUCIUILTNH/TIPaKTUK:

VYueOHasi - NpakTUKa MO TMOJIYYCHHIO MEPBUYHBIX MNPO(ECCHOHANBHBIX YMEHUH H
HaBBIKOB, B TOM UHCJIE€ TEPBUYHBIX YMEHUII M HaBBIKOB Hay4YHO-HCCJIEI0BATEIbCKOU
NeSTETbHOCTH

Teopust 00pabOTKM METAIITIOB JJaBJICHUEM

Koppo3us u 3amura MetamioB

MonenupoBaHue MPOLECCOB U 00bEKTOB B METAILTYPIHH

VYnpaBneHue KaueCTBOM U KOHTPOJIb B IPOKATHOM MPOU3BO/ICTBE

Pu3nyecKue CBOMCTBA METAIIJIOB

MeTop! McciieJOBaHUM MaTepraioB U IPOLIECCOB

MoenrpoBaHue IPOLECCOB IPOKATHOTO IPOU3BOJICTBA

[Tpou3BOACTBEHHAs - MPAKTHKA MO MOJYYEHHIO MPO(PECCHOHATBHBIX YMEHHUH M OTIBITA
po¢eCCHOHABHON eI TETbHOCTH

Tepmuueckast 00paboTKa B MPOKaTHOM ITPOU3BOCTBE

KypcoBas HayuHO-HCClIef0BaTeNbCKas paboTa

OcHoBbI J1e(OpMaLIMOHHOTO HAHOCTPYKTYPUPOBAHUS

OCHOBBI HAHOTEXHOJIOTUI

[TonroroBka K 3alIMTE U 3aIIKUTA BHITYCKHOM KBaTU(UKAIMOHHON pabOThI

[TonroroBka Kk cave U cadya rocyAapCTBEHHOTO HK3aMeHa

[IpousBoACTBEHHAS — IPEAIUIIIOMHAs PAKTUKA

TexHonmornu riryooKoi mepepadboTKu METaIOB

VYueOHo-uccnenoBaTenbckas padoTa CTyAeHTa

3 KomnereHuuu ody4yamwiierocsi, popMupyemMbie B pe3yabTaTe OCBOECHHS

AUCHUILINHBI (MOAYJISA) M IVIAHUPYEMBbIe pe3yJIbTAThl 00yYeHH s

B pesynbrate ocBoeHMs AMCHUILIUHBI (Monyis) «MaTepuaiioBeieHue» o0ydarouuiics
JI0JKEH 0071a/1aTh CIISAYIOIIMMHU KOMIIETEHIIUSMHU:

CrpyKTypHBII [Tnanupyemble pe3ynbTaThl 00y4eHus
3JIEMEHT
KOMIIETCHIIUU




I1K-12 criocoOHOCTBIO OCYIIECTBIIATH BBIOOP MAaTEPUAIIOB JJISl M3/IE€IHI PA3IMYHOTO Ha3HAYCHHUS
C Y4€TOM HKCIUTyaTallMOHHBIX TPEOOBAHUI M OXPAHbI OKPYKAIOLIEH cpeibl

3HaTh

- OCHOBHBIC OIMPCACICHUA U ITIOHATUA MaTCPUATTIOBEACHU A,

- OCHOBHBIC MCTObI I/ICCJIC,Z[OBaHI/II‘/’I, HCIOJIb3YEMbIX B MAaTCPHUAJIOBCACHUHN
- CYIITHOCTh U 3aKOHOMEPHOCTH TMIPOIIECCOB MPU KPUCTAJUTH3ALINH,
nedopManuu, Harpese 1e(hOpMUPOBAHHBIX METAIIIOB;

- CYIIIHOCTb U 3aKOHOMEPHOCTH (Pa30BBIX U CTPYKTYPHBIX IIPEBpALICHHI B
CIlIaBax nNpu TCpMUICCKOM, TCPMO-MCXAaHUICCKOM U XUMUKO- TCPMHUUICCKOM
BO3/ICHCTBHUIX;

- BIIMSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MAaTEpPUAJIOB U UX
W3MEHEHUS IO/ BIMSHUEM YCJIOBUH IPOU3BOACTBA, 0OPAOOTKH U
OKCILTyaTalluu,

- OCHOBHBIC THIIBI KOHCTPYKIIMOHHBIX U HHCTPYMEHTAJILHBIX MaTEPUAJIOB;
- OCHOBHBIE NIPUHIIMITEI BEIOOpA MaTepHaia i U3AeTuil pa3IndHoOro
Ha3HA4YCHHS C YUETOM DKCIUTYyaTaIlMOHHBIX TPEOOBAHUI M OXPaHBI
OKpY>Karollei cpeaspl

VYmers

- aHAJIM3UPOBATH JAHHBIE O CTPYKTYpPE U CBOMCTBAX, TEXHOJOTUYECKUX
npolieccax Mpou3BOACTBA, 00pabOTKH U MOJU(PHUKAILIMA MAaTEPHAIIOB
MIPUMEHUTEIBHO K PEIICHHUIO TOCTABJICHHBIX 33/1a4;

- npuoOpeTaTh 3HaHUA B 00JIaCTU MaTE€PUATIOBEACHNUS;

- IPUMEHSTH IPUHIUIIBI BEIOOpa MaTepuaia sl U3AeNInil pa3IndyHoOro
HA3HAYEHUS C yYETOM 3KCIITyaTallMOHHBIX TPEOOBAaHUH U OXpaHBbI
OKpY>Karolleu cpebl;

- IPUMEHATh MaTepUaIOBeTUECKUE 3HaHUS B MPO(hecCHOHATbHOM
NeSITEIbHOCTH; MCII0JIb30BAaTh UX HA MEXIUCIUIUIMHAPHOM YPOBHE

Bnanern

- Ipo¢eCCHOHAIBHBIM SI3bIKOM B 00JIACTH MaTepUaJIOBEICHUS;

- IPAKTUYECKUMU HAaBBIKAMH MCIIOJIb30BAHUSI OCHOBHBIX METOJIOB
HCCIIeZIOBAaHUs B 00J1aCTH MaTepHaIOBEICHNUS;

- BO3MOKHOCTBIO MEXIUCIMIUIMHAPHOTO IPUMEHEHUSI MAaTEPUAJIOBEICHUS;
- HaBBIKAMHU OLIEHKU TEXHOJOIMYECKUX U CIYKEOHBIX KaueCTB MaTepUaJIOB
IIyTeM KOMIUIEKCHOTO aHAJIM3a UX CTPYKTYPBI U CBOMCTB, a TAKKe
pe3ynbTaToB (PU3UKO-XUMHUYECKUX, KOPPO3SHOHHBIX U IPYTUX UCIIBITAHHIA;
- HaBBIKAMHU BbIOOpa MaTepuana AJis U3AEINi pa3IndyHOro Ha3HaYeHNUs C
YUYETOM 3KCIUTyaTallMOHHBIX TPEOOBAHMI U OXpaHbl OKPYKAIOIIEH CpeIbl




4. CTpyKTypa, 00bEM M cofepKkaHue AUCHUILUINHBI (MOLYJ151)
OO0mas TpyIoeMKOCTh JUCIHUILIMHBI COCTaBIsET 9 3aueTHBIX equHuI] 324 akaj. 4yacoB, B TOM
YqHUCIIe:
— KOHTaKTHas pabota — 21,6 akas. 4acos:
— aynuropHas — 18 akaj. 4acos;
— BHeayIUTOpHas — 3,6 akaJ. 4acoB
— caMocTosTeIbHas paboTa — 284,8 aka. 4acos;
— MMOATOTOBKA K 9k3aMeny — 17,6 akan. yaca
— MOATOTOBKA K 3auéTy — 17,6 akaj. yaca
dopma aTTecTaluu - 3a4€T, SK3aMEH

AynutopHas g
KOHTaKTHas pabora E z ®opma TeKy1Iero
S8 B
B aKaJl. 9acax 3} un KOHTPOJIS
Pasnen/ Tema é (B axan ) £ y P Kox
S © | caMoCTOsATENBHOI | ycrieBaeMOCTH U
JCIUTTIAHBI < e = . | xommerenIN
S 5 pabotbl MIPOMEKYTOYHOM
7a0. |[mpakT. | £ &
Jlek. 3 aTTecTaluu
3aH. | 3aH. | O &
1. Beenenue
1.1 Pomp wmarepuana B
SKCILTyaTalluu W3JIEIUN. .
OcHOBHBIE TIOHSITHUS IpopaGorka Texcymuait
) TEOPETUYECKOT O KOHTpPOJIb:
Hcropus pasBUTHUSL 5,2 p por IK-12
(JIEKIIMOHHOTO) VYerHblit
MaTepUalIOBEICHHUS KaK
Marepuana 9KCIPECC-OMPOC
Hayku.Kimaccudukanus
MaTepuaoB.
3 IIpopaboTka
1.2 Knaccudukarms JICKITHOHHOT'O Texymuit
MaTepuaoB. OCHOBHBIE Marepuana; KOHTPOJIb:
CBOMCTBa MaTepuaoB. MOATOTOBKA K 3ammra
CBsi3b MEXAY CTPYKTYpOU U 1/11 20 1a60paTOPHBIM 1ab0paTOPHBIX [K-12
CBOMCTBaMH  MAaTEPHAJIOB. 3aHATHSIM; pabor.
Mertonst HUCCIIENOBAHUS MOATOTOBKA K KouTtponsnas
CTPYKTYPBL. KOHTPOJIBHOM pabora
pabote
HWroro no pazneny 1/11 25,2
2. ATOMHO-KpUCTaIINYECKOEe
CTPOCHHE MAaTEPHUAJIOB
ITpopaboTka
2.1 Buasl KpHUCTAJIIOB. JIEKITMOHHOT'O .
Texymuii KOHTPOJIb
Kpucrammiaeckas: penrerka. Marepuana; yi P
12 KonrtponbHas I1K-12
onumopduszm. MOATOTOBKA K aGora
AHM30TpONHSL. KOHTPOJIBHON p
3 pabote
IIpopaboTka
2.2 Jedexrot JIEKIIMOHHOT'O Tex VI KOHThOIE
KPHUCTAJUIMYECKOTO Mmarepuana; i B
12 KonTponbHas [K-12
CTPOCHHS. MexaHu3Mbl MIOATOTOBKA K ap60Ta
uddysnun KOHTPOJIBHOM p
pabote
HUroro no paznmeny 24
3. Kpucrannuzanus pacriaBoB




IIpopaborka

JICKIIMOHHOTO .
3.1 TepmomuHaMuveckue MaTePHATA: Texymuii KOHTPOJIb
YCIOBHSI KpHCTaJUIM3ALUU. p ’ Kontponbhas
MexaHuszm TOJIroTOBKA K pabora
1/11 16 71ab0paTOPHBIM IK-12
KPUCTaJTU3ALIHH. 3amura
3aHATHSIM;
ITapameTpsl 71a00paTOPHBIX
MOATOTOBKA K
KpUCTaJUTH3ALIHH. . pabor
KOHTPOJBHON
3 pabote
ITpopaboTka
3.2 CamormpousBoibHas JICKIIMOHHOTO N
Texymuit KOHTPOJIb
HECaMOMPOU3BOIbHASI Mmarepuana;
Koutponsnas
KPHCTAJUTH3ALHSL. MOJIrOTOBKA K aGora
MomunpunupoBaHue. 2/21 8 1a60paTOPHBIM 3paLLlI/ITa TK-12
JennpurtHas 3aHATHSIM;
71a00paTOpHBIX
kpuctayun3anus. CtpoeHue MOATOTOBKA K aGor
CIIUTKA KOHTPOJIBHON P
pabote
Uroro no pazaeny 3/31 24
4. Jlepopmauus u  Harpes
Jie(opMHUPOBAHHBIX MaTEPHAIIOB
ITpopaboTka
4.1 VYupyras u JIEKIIHOHHOTO N
pyr 8 Texymuii KOHTPOJIb
TUTacTUIecKast nedopmarust. Marepuana;
KoHnTposnbHas
Mexanu3zm  pedopManum. MOATOTOBKA K
pabora
W3meHenne CTPYKTypsl | 12 1a60paTOPHBIM ammta MK-12
CBOMCTB 3aHATHUM;
7TabopaTOPHBIX
MONMUKPUCTATIIMYECKOTO MIOATOTOBKA K aGor
MeTaia npH aedopMaryi. KOHTPOJBbHON P
3 pabore
IIpopabotka
JIEKIIMOHHOTO .
Tekyiuit KOHTPOIb
Marepuana;
4.2 VI3MeHeHue CTPYKTYPhI KonrtponbHas
W CBOWCTB TMpU Harpese [TOAroToBka K aboTa
P p 12 71ab0paTOPHBIM P [K-12
neopMHUPOBAHHOTO 3amura
3aHATHSIM;
MeTajuia. 1ab0paTOPHBIX
MIOATOTOBKA K
. pabot
KOHTPOJBHON
pabore
Wroro no pazneny 24
5. MexaHnuueckue  CBOICTBa
MaTepuaioB
IpopaboTxa
JIEKIIMOHHOTO .
5.1 OcHOBHBIC TOHATHS H Marepuana; Texyuuii koHTpOH
) 12 p ’ KoHnTpomnbHas IK-12
OIpEAEIEeHHSL. MIOATOTOBKA K
. pabora
KOHTPOJBbHON
pabore
IIpopaboTka
3 JICKIIMOHHOTO N
Texymuit KOHTPOIH
MarepHaa;
5.2 Bwuagel, MeToagpl H 3amura
obopynoBaHue JUIst foAroroBia K 71a00paTOPHBIX
Py 12 71abopaTOPHBIM paTop IK-12
UCTIBITAaHHUSI MEXaHMYECKUX pabot
N 3aHATHSIM;
CBOICTB. KouTtponsnas
MOATOTOBKA K
. pabota
KOHTPOJBHON
pabote
Uroro no pazneny 24

6. ®as3oBbie H CTPYKTYPHBIC
[peBpaLICHHUsI B
JIBYXKOMITOHEHTHBIX
METa/UTMYECKUX CHCTEMAX




IIpopaborka

JICKIMHOHHOTO | 1o ottt KOHTPOTTE
6.1 OcHOBHBIE TMOHATHUS MaTepHana; yi P
12 KonTponbHas [K-12
TEOPUH CIUIABOB. MOATOTOBKA K aGora
KOHTPOJIBHON p
pabore
IpopaboTxa
JIEKIIMOHHOTO .
MATCDHAA: Texymuii KOHTPOJIb
6.2 JlmarpamMMsl JBOIHBIX HO[[FOIT)OBKa’K Kontponbsnas
CHCTEM. dopmupoBaHue adora
PMHPOB: 12 nabopaTopHbIM p MK-12
CTPYKTYPBI JTBOMHBIX 3ammra
3aHATHSM,
CILTaBOB. 11a00paTOPHBIX
MOJIrOTOBKA K aGor
KOHTPOJIBHOU p
pabote
Uroro no pasaeny 24
7. XKene30yraepoaucThie CIUIaBhI
ITpopaboTka
JIEKI[IOHHOTO .
7.1 XapakTepucTika MaITle aia: Texymui KOHTPOJIb
JHarpaMMbI (azosoro 16 HOI[FOI":I)‘ OBKa’K KonrtponbHas I1K-12
COCTOSIHUS JKeJIe30-YIIIepos] . pabota
KOHTPOJBHON
pabote
ITpopaboTka
JIEKLIMOHHOTO .
MaTepuara; Tekymuii KOHTPOJIb
7.2 dopmupoBaHue HO}:[FOTOBKa’K KonTponbHast
CTPYKTYPHBI craneit u adora
PYKTYP 16 71abopaTOPHBIM p IK-12
YYTyHOB B PaBHOBECHOM 3ammra
3aHATHSM,
COCTOSIHUH. 11a00paToOpHBIX
MOATOTOBKA K aGor
KOHTPOJIBHOU p
pabore
Uroro no pa3aeny 32
8. 3auer
IMpopaboTka ITpomexyTouHBII
JICKITAOHHOTO KOHTpOJIb (3auer)
Mmarepuana. CobeceoBanue B
81  Korcymramm 1o U3 peHI/Ie CTHOﬁnbe ME C
BOIIPOCaM  IIOATOTOBKH K Y ¥ P T1K-12
sauer JIOTIOJTHUTEIIEHOTO y4eToM
M Mmarepuana. Pe3yabTaToB
IToaroToBka K KOHTPOJBHBIX
3a4eTy MEPONPHUATUI
Hroro no pazneny
9. Knaccudukarms, MapKupoBKa
u MPUMEHEHUE
JKEJIe30yTIIEPOUCTHIX CILUIABOB
[Ipopaborka
JIEKIIMOHHOTO .
9.1 CBs3b MEXTy! Ma;le ana: Texymuii KOHTPOJIb
CTPYKTYpOH U CBOICTBaMHU HO}:[FOI;OBKa’K KonTponbHas
CephIX q OB. adora
P YIyH 12 71abopaTOPHBIM p
Knaccudukanpms, 3amura
3aHATHSM;
MapKUpPOBKa U IPHUMEHEHHE HOANOTOBKA K 71a00paTOPHBIX
CEpBIX YYT'yHOB. . pabor
KOHTPOJBHON

pabote




IIpopaborka

JICKI[HOHHOTO .
Texymuit KOHTPOIH
9.2 Bnmsaue yriepoga Marepuana;
N " KonTponbnas
npuMecel Ha  CBOHCTBa MO/ITOTOBKA K
o pabota
crameit.  Kiaccuduxarms, 12 71ab0paTOPHBIM 3ama
MapKUpPOBKa W TIPHMEHEHHE 3aHATHSIM;
o 71a00paTOPHBIX
YIJIEPOIUCTBIX CTAJNEH. MOATOTOBKA K aGor
KOHTPOJIBHON P
pabote
Uroro no pazneny 24
10. dopmupoBaHHe
HEPaBHOBECHBIX CTPYKTYP
IpopaboTxa
JIEKIIMOHHOTO .
Texymuii KOHTPOJIb
Marepuana;
KoHnTposnbHas
10.1 ®dazoBble MOATOTOBKA K aGora
MPEBPAILEHUSI B CTAU TIPH 8 1a00paTOPHBIM 3paLu1/1Ta
Harpese. 3aHATUSIM;
Tab0paTOPHBIX
MO/ITOTOBKA K
. pabot
KOHTPOJbHON
pabore
ITpopaboTka
JIEKI[OHHOTO N
Tekyiuit KOHTPOJIb
Marepuana;
KoHnTposnbHas
10.2 ®dazoBrle MOATOTOBKA K aGora
MPEBpAILEHUs] B CTAU TIPH 12 1a60paTOPHBIM gamma
OXJTXKACHHH. 3aHATUSIM;
7TabopaTOPHBIX
MIOATOTOBKA K
. pabot
KOHTPOJBbHON
pabore
Htoro 1o pazneny 20
11. OcHOBBI  TEPMHUYECKOM
00paboTKn
IMpopaboTxa
11.1 TTousatus 0 JIEKIIMOHHOT'O .
. Texymunii KOHTPOJIb
TEPMHUYECKO  00paboTke. MaTepuaa;
4 Konrtponbhas
Knaccudukanus BHUJIOB MIOATOTOBKA K aGora
TEPMUYECKOH 00pabOTKH. KOHTPOJIBHOM p
pabore
ITpopaboTka
JICKIIHOHHOTO .
Tekymuit KOHTPOIb
MaTepHaa;
HOATOTOBKA K Koutponsnas
11.2 Knaccudukanus, 1ens pabora
8 T1abopaTOPHBIM
U IPUMEHEHNE OT)KUTa. 3amura
3aHATHSIM;
71a00paTOpHBIX
MIOATOTOBKA K
. pabor
KOHTPOJBHON
pabore
IIpopaboTka
JICKI[HOHHOTO .
Texymuit KOHTPOIH
MarepHaa;
HOATOTOBKA K Kountponsnas
11.3 3akanka cramu. Buasl pabora
8 71abopaTOPHBIM
3aKaJIKU. 3ammra
3aHATHSIM;
na0opaTopHBIX
MOATOTOBKA K
. pabor
KOHTPOJBHON

pabote




IIpopaborka

JICKI[HOHHOTO .
11.4 TlpeBpamieHus npu MaTePHATA: Texymuii KOHTPOJIb
HarpeBe 3aKaJeHHOM CTaiu. HO,Z[FOI;OBKB.’K Koutponsnas
Ormyck cTasy. pabora
4 71ab0paTOPHBIM
Knaccudukanus, uenp u 3amura
3aHATHSIM;
MpPUMEHEHHE BUJIOB HOArOTOBKA K 7TabopaTOPHBIX
OTIIyCKa. . pabot
KOHTPOJBHON
pabote
Uroro no pazneny 24
12. Knaccudukarmus,
MapKUpPOBKa, CBOIICTBa u
HNpPUMCHCHHUE JIETUPOBAHHBIX
crajnei
ITpopaboTka
JIEKIIMOHHOTO .
. Tekymuii KOHTPOJIb
Mmarepuana; K
MO/ITOTOBKA K OHTPOIIbHAA
12.1 KoncTpykinonHbie pabora
6 71ab0PaTOPHBIM
CTaJIN. 3amuTa
3aHATHSM; 6
o T1ab0paTOPHBIX
JITOTOBKA K aGor
KOHTPOJIBHON p
3 pabore
IIpopaboTka
JIEKIIMOHHOTO .
MaTePHAa: Tekymuii KOHTPOIb
12.2  WHCTpyMEHTANbHBIC P ’ Kontponsnas
MIOATOTOBKA K
cranu. CTanu W CIUIaBBI C pabora
1/11 8 1a60paTOPHBIM
0COOBIMHA  (PH3UYECKUMU U 3amura
N 3aHATHSM;
XUMUYECKHMH CBOHCTBAMH. Tab0paTOPHBIX
MO/ITOTOBKA K aGor
KOHTPOJIBHOU p
pabore
Uroro no pasaeny 1/11 14
13. MapkupoBka, CBOWHCTBA U
MPUMEHEHHE CIUIAaBOB IIBETHBIX
METaJJIOB
ITpopaboTka
JEeKIUOHHOro | Texkymuii KOHTPOJIb
13.1 MenaHble  CIUIaBBIL. 6 MaTepuana; 3amura
AJIOMUHHI U €To0 CIUTaBHI. MO/ITOTOBKA K 7TabopaTOPHBIX
J1ab0oPaTOPHBIM pabot
3 3aHATHIM
IpopaboTxa
132 Amovummii u  ero JNeKIuoHHOro | Texymuit KOHTPOIb
MaTepuana, 3ammra
crutaBbl. CrulaBel  THTaHa. 2/11 6
poune clIass: MIOATOTOBKA K 71a00paTOPHBIX
P ) n1abopaTopHbIM pabor
3aHATUAM
Hroro no pasneny 2/11 12
14. Hemeramunyeckue
MaTepuabl
ITpopaboTka
. CHOBHBIE  BHJIBI JIEKIIMOHHOTO KYLIH KOHTPOJIb
14.1  OcHo €KI[IOHHO Te
HEMETAJUTMYECKUX 3 136 Marepuana; 3ammTa
MatepuanoB. Mx cBoiicTBa ' MOATOTOBKA K 1a00paToOpHBIX
Y IPUMCHECHHUE. n1abopaTopHbBIM pabor
3aHATHAM
Hroro no paznmeny 13,6

15. TIpoMexyTOuHBIH KOHTPOJIb
(Ok3ameH)




15.1 KoHcynpranuu 10
BOIPOCaM  MOArOTOBKH K
9K3aMCHY.

IIpopaborka
JIEKIIHOHHOTO
Marepuana.
N3zyuenne
JIOTIOJTHUTEIBHOTO
Marepuana.
[Tonroroska x
9K3aMeHy

[IpomexyTouHbIit
KOHTPOJIb
(Ox3ameH)

Uroro no pazneny

Uroro 3a cemectp

8/61

284.8

3K3aMEH,3a4ET

Hroro 1o JUCHUIIIIMHE

8/61

284,8

3a4€T, DK3aMCH

I1K-12




5 O6pa3oBaTe/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI NpenojaBaHue AUCUUILINHBL «MaTepuaaoBeieHue»
peanmu3yercst B (opMe KypCOB, COCTABJIEHHBIX C MCIIOJb30BAHMEM pE3yJIbTaTOB HAay4HBIX
WCCIIEIOBAaHUM, TPOBOAMMEIX Ha Kadeape, a TakkKe B LEHTPE KOJUICKTUBHOTO IOJH30BAHUS
MI'TY, B TOM 4HClie C yYETOM PErHOHAIBHBIX 0COOEHHOCTEH NMPO(heCCUOHANBHOM AeATeIbHOCTH
BBIIIYCKHUKOB U oTpedHocTel padboronateneit (MMK, MMK-METU3, benmar u nip.).

B nmpouecce mnpenonaBaHMs JAMCHUIUIMHBL - «MaTepHanoBeCeHUE» IPUMEHSIOTCS
TpaJWLMOHHAS, WHTEpPAKTUBHAsA U HWH(OPMAIMOHHO-KOMMYHUKAIIMOHHAs 00pa3oBaTeIbHbIE
TexXHONOTUH. [Ipy MCIONB30BaHUM TPAJAULMOHHBIX OOPa30BaTENIBHBIX TEXHOJOTHH ydeOHbIE
3aHATHS BBINOJHIIOTCS B (GopMe HMH(YOPMAIMOHHBIX JEKUUMH U JlabopaTopHBIX paboT. OTta
TEXHOJIOTUSI ~ COYETaeTcs €  MCIOJIb30BaHMEM  HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX
00pa30BaTeNIbHBIX TEXHOJIOTUM, KOTJJa JIEKLIUHU MPOBOJATCS B opMe JIEKIMNH-BU3YyaTH3aLUi, IPH
peanu3anMy  KOTOPBIX  H3JIOKEHHE  COAEpXaHWS  CONPOBOXKAAETCS  IpE3EHTalMed ¢
JEMOHCTpaIel yueOHbIX MaTepuasoB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIE WLTIOCTPATUBHBIX, IpauueCKUX, ayAH0- U BUIEOMATEPHUAJIOB.

JlekMOHHBI MaTepuan 3aKperuisieTcss B XoJe JIAOOpaTOpHBIX paboT, Ha KOTOPBIX
BBINIOJHAIOTCS TPYINIIOBbIE WIM WHAUBUAYAJbHBIE 3aJaHMs IO mpolaeHHoW Teme. [lpu
MPOBEACHUU  JTA0OPATOPHBIX  PabdOT MCIHOJIB3YeTCS WMHTEpPaKTUBHBICE 0Opa3oBaTENIbHBIC
TEXHOJIOTMH, YTO MPEAIOoJaracT akTUBHOE U HEIMHEWHOE B3aMOJEHUCTBUE BCEX YYACTHUKOB U
JOCTH)KEHUE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOTO JI1 HUX OOPa30BaTENILHOIO PEe3yJbTaTa.
3aHATUS OPraHU3YyIOTCS B BUjE J1a0OPATOPHOTO SKCIEPUMEHTa C MOCIEIYIOIIUM TPYIIOBBIM
aHAJIM30M IOJyYEHHBIX pe3ynbTaToB. Mcmonb3yeTcst Takke pa300p KOHKPETHBIX CUTyalUd C
LENbI0 (POPMHUPOBAHUS U Pa3BUTHA MPO(PECCHOHATIBHBIX HABBIKOB 00 yJarOIIUXCS.

Peanu3anus KOMIETEHTHOCTHOI'O [TOJIX0/A IPEAYCMATPUBAET UCIIOIb30BAHNE B yUEOHOM
mporecce AakTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEACHHS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHOU paboTON C Lenbio (POPMUPOBAHUS U Pa3BUTUS MPO(ECCHOHATIBHBIX HABBIKOB
oOyJaronmxcs.

CamocrosTenbHas paboTa CTYyJEHTOB HalpaBjieHa Ha CaMOCTOSATENIBHOE HU3ydeHHE
y4yeOHOM M HAay4HOW JUTEpaTyphl, a TaKKe CaMOCTOSTEIbHYIO IMPOpabOTKYy TeM B Ipolecce
NOJArOTOBKH K TEKYILEMY U IPOMEKYTOYHOMY KOHTPOJISIM.

6 YueOHO-MeTOAMYECKOE 00eciedeHHEe CAMOCTOATEILHON PadoThl 00yYaroUIuXCcst
[Ipencrasneno B npunoxxenun 1.

7 OueHOYHBbIE CPeACTBA AJs POBeAeHUS POMEKYTOUYHOH aTTecTAlMH
[IpencraBieHbl B IPUIOKEHUH 2.

8 YueOHo-MeTOIMYeCKOE H HH(POPMALIMOHHOE 00ecTieueHrue TUCIUIITTHHBI (MOTYJIsl)

a) OcHoBHas iuTEpaTypa:

1. MatepuanoBeieHue [DICKTPOHHBIN pecypc]: yueOHoe mocobue s By3oB / JI. B.
Tapacenko, C. A. ITaxomoBa, M. B. Yauukosa, C. A. I'epacumos; nox pexn. JI. B. Tapacenko. —
M.: HHUI[ MHudpa-M, 2012. - 475 «c.: 60x90 1/16. — Pexum jgocrymna:
http://new.znanium.com/bookread2.php?book=257400. — 3arn. ¢ o2kpana. — ISBN
978-5-16-004868-0.

2. MaseinoBa, M. C. MarepuanoBeacHue [DaeKTpOHHBIH pecypc]: yueObHoe mocobue /
Haseinosa U. C., Makcuna E. JI. - 2-e u3a. — M.: W11 PUOP, HUIl TH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum moctyna: http://new.znanium.com/bookread2.php?book=536942. — 3aru.
cakpana. — ISBN 978-5-369-01222-2.



0) JlonoiHuTEIbHAS JINTEPATYpA:

1. Komuera, H. B. Armac Mukpoctpyktyp : yueOHoe mocodue [mns ByzoB] / H. B.
Kommesa, 1O. 10. Epumona, O. A. Hukutenko ; MI'TY. - 2-¢ uzn. - Marautoropck : MI'TY,
2019. - 1 omekrpon. ont. auck (CD-ROM). - 3arn. ¢ turyn. okpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true

2. Yepemaxun, A. A. MaTtepuanoBeaenue [DIeKTpoHHbIN pecypc]: yueOnuk / Uepemna-xux
A. A., Cmonekud A. A. — M.: KYPC, HUIl UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
noctyna: http://new.znanium.com/bookread2.php?book=944309. — 3aru1. ¢ skpaHa.

3. MarepuanoBeieHHE W TEXHOJOTHUS MaTepHalioB [DIEKTPOHHBINA pecypc]: yueOHOe
mocobwue / mox pea. A. W. bareimesa u A. A. Cmonbkuna. — M.: UH®PA-M, 2018. — 288 c. —
Pexum nocrtyma: http://new.znanium.com/bookread2.php?book=946206. — 3ar:. ¢ skpaHa.

B) MeTonnuyeckue yKazaHus:

1. Koniesa, H. B. Marepuanosenenue. Yactp 1 : mpaktukym / H. B. Komresa, 1O. 1O.
Edumona, H. H. Unbuna ; Marauroropckuii roc. texumueckuii yH-r um. I'. M. Hocoga. -
Marnutoropek : MI'TY um. I'. U. Hocoga, 2019. - 1 CD-ROM. - 3arx. ¢ tutyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mata oO6pamenus: 25.09.2020). - Makpooobekt. - Tekcr
AJIEKTPOHHBIN. - CBefieHns 1ocTynHbI Takke Ha CD-ROM.

2. Ememomun A.H., Konmesa H.B., Ilerpouenko E.B. M3y4yenne npuHunnoB paboTel U
yCTpoiicTBa MeTauiorpauyeckoro MUKpockomna. MeTroaudeckue yka3zaHus K J1abopaTOpHOI
pabote. — Maruuroropck: 'OY BIIO «MI'TVY», 2009. -9 c.

3. Kormuea H.B., Uykun B.B., Epumosa 10.}O. N3yuenne MakpoCTpyKTyphl JTHUTOTO
MeTajula U JIEHAPUTHOM KpUCTauM3auu. MeTtonndyeckue yka3aHus K J1abopaTopHoil pabore. —
Marnutoropck: M3a-Bo Marauroropck. roc. TexH. ya-ta um. [.J1. Hocosa, 2011. — 7 c.

4. Kommesa H.B., Ememommn A.H., Ilerpouerxo E.B., Edumora F0.I1O.
XKenezoyrnepoauctole criaBel. MeToaudeckue yka3zaHUS K JlabopaTOpHBIM paboTamM. —
Marnutoropck: 'OY BITIO «MI'TY», 2010. -42 c.

5. Ememomnn A.H., Konuesa H.B., Ilerpouenko E.B., Kopuunos B.JI. MakpoctpykTypa
CTaJI U METO/IbI €€ OLIeHKU. MeTondyeckne yka3aHus K JabopaTopHoil pabore. — MarHUTOropek:
N3n-Bo MarauToropck. roc. Texs. ya-ta uM. [.1. Hocosa, 2014. — 17 c.

6. Ememommn A.H., Iletpouenko E.B. MukpocTpykTypa JerHpOBaHHBIX CTajedl u
qyryHoB. MeToaudeckue ykasaHus kK JabopaTtopHoi pabore. — Marautoropck: MI'TVY, 2007. -9
c.

7. Ememrorma A.H., Iletpouenko E.B, CerukoB A.b. MccrnenoBanue BIUSHUS XOJIOTHOM
TUTACTUYECKON JehopMaliii W TOCHEIYIOIET0 HarpeBa Ha MHUKPOCTPYKTYPY U TBEPAOCTb
HU3KOYTJIEPOIUCTON cTaimn. MeTtoaudyeckue ykazaHus K 1adopaTopHoi pabote. — MarHUTOropck:
W31-Bo MarauToropck. roc. Text. yH-ta uM. I'.1. Hocosa, 2015. -8 c.

8. Kommiera H.B., Uykun B.B., Edumora FO.IO. N3yuenne MUKpOCTPYKTYpHI CTalld U
YyryHa B HEpaBHOBECHOM COCTOSHMU. MeTOAMYECKHE yKa3aHHs K JiabopaTopHOil pabore. —
Marnutoropck: MI'TY, 2009. — 15 c.

9. Ememomma A.H., Iletpouenko E.B., Hedenper C.II. M3ydueHue MUKPOCTPYKTYpPHI
[BETHBIX CIUIaBOB. MeToIn4YecKue yKazaHus K J1abopaTtopHoil pabore. — Maruutoropck: M3a-Bo
Marunutoropck. roc. Texs. ya-ta um. I'.1. Hocosa, 2013. — 13 c.

10. TIlerpouenko E.B., Hedemper C.I1., MomoukoBa O.C., Ememommna A.H.
MuKpocTpyKTypa HOPOIIKOBBIX U KOMIIO3UIIMOHHBIX MaTEpHUaIoB. — MeToauyecKkue yKa3aHus K
nabopartopHoit pabote. Marautoropck: MI'TVY, 2010. -9 c.

11. ITerpouenxo E.B., lllunakuna M.B. Brnusaue temnepatypsl HarpeBa u nocjiaeayromei
NEePEeKPUCTANIM3ALMN Ha pa3Mep 3epHa ayCTeHHTa. — MeToInYecKue yKazaHus K J1abopaTOpHOi
pabore. Marauroropck: MI'TY, 2003. —12 c.



12. Tlerpouenko E.B., Hedenber C.I1., MonoukoBa O.C. CTpyKkTypa U CBOMCTBA yriaepoarCTOiI
CTaJId TOCJie OTXKUTa U HOopMaiu3auuu. MeTonuyeckue ykazaHus K jgabopaTtopHoil pabore. —
Marnutoropck: MI'TY, 2010. - 12 c.

13. Ilerpouenko E.B., MonoukoBa O.C., Hedenver C.II., 3akanka yriepoaucToi u
JIETUPOBaHHOHN cTanu. MeToauueckue ykazaHusi K JlabopaTopHoil pabore. — MarHUTOropck:
MI'TVY,2013.-9c.

14. Tlerpouenko E.B., MonoukoBa O.C. OTiryck yriepoJucToil U JerupoBaHHOHN cTalu.
Meroandeckue yka3zaHus K JabopatopHoit pabote. — Marautoropck: MI'TY, 2013. — 9 c.

r) [Iporpammuoe odecneuenne u UHTepHeT-pecypcehl:

IIporpammHuoe obecrieuenue

Haumenosanue I10 Ne norosopa CpoK neicTBUA JTUIEH3UN
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |, 135 o1 17.09.2007 BeccpouHo
Professional
7Zip CBOOOJTHO 0ecCpoYHO
DIIEKTPOHHBIE
TUTAKATRI O K-278-11 ot 15.07.2011 Gecepouro
JIUCLIUILINHE
"MartepuaigoseaeHnue"
FAR Manager cBOOOIHO OEeCCpPOUHO

IpodeccuonanbHble 6a3bI AAHHBIX H HH(POPMAIMOHHDBIE CIIPABOYHBIE CHCTEMBbI
HasBanue kypca Cchbuika

DnekTpoHHas 0a3a nepuoAnyYecKuX n3nanuii East
View Information Services, OO0 «1BUCy»
HanunonansHass vHGOPMAaIMOHHO-aHATUTHYECKAS
cucrema — Poccuiickuii ungekc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutupoBanus (PYHI)
INouckomas cucrema Axagemust Google (Google
Scholar)
HNudopmanmonnast cuctemMa - EnnHOe OKHO
JOCTYIIA K HH()OPMALMOHHBIM Pecypcam
denepanbHOe  TOCYAaPCTBEHHOE  OIOKETHOE
YUPEKIECHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIJICHHOU COOCTBEHHOCTH
Poccuiickass  ['ocymapcTtBeHHast — OmOimoTeKa.

https://dlib.eastview.com/

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

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

https://www.rsl.ru/ru/4readers/catalogues/

Karamorun

IIEKTPOHHbIC pecyperl bnbmmorekn MITY . http://magtu.ru:8085/marcweb2/Default.asp
I"."1. HocoBa

VYHuBepcuTeTCKass WHPOPMAIMOHHAS CUCTEMa T .

POCCIIS https://uisrussia.msu.ru

MexnayHaponHas HayKOMETpU4IeCcKast

pedepaTuBHas M monHoTeKcToBas Gasa manHbix|http://webofscience.com
Hay4yHbIx u3ganuii «Web of sciencey




Mexaynaponnasi pedeparuBHas M IOJHOTEKCTOBAS
crupaBouHasi  0a3a  TaHHBIX  HAy4yHbIX  M3JaHUH

http://scopus.com

MC)K,I[yHapOZ[HaH 68.38. NOJIHOTCKCTOBLIX KYPHAJIOB
Springer Journals

http://link.springer.com/

MexnyHapoaHast KOJIEKIHS HAyIHBIX TPOTOKOJIOB 1O
pasaIMYHBIM OTpacisiM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexaynapoaHass 0a3a Hay4YHBIX MaTEpHUaloOB B
oOsactu  (pU3MUECKMX HAYK W HMHKMHUPHUHTA

http://materials.springer.com/

MexnyHapoanas 6a3a CpaBOYHBIX H3AaHUI MO0 BCEM
otpacisim 3Hanui SpringerReference

http://www.springer.com/references

MexnaynapoaHas pedepaTUBHAsS M TOJHOTEKCTOBAS
CcIIpaBOYHas 0asa JTaHHBIX HAay4YHbIX  U3JaHUU
«Springer Nature»

https://www.nature.com/siteindex

ApxuB  HayuyHbBIX JKypHaioB  «HanuoHnanbHbII
3JIEKTPOHHO-UH(OpPMAITMOHHBI  KoHIopimym» (HIIT

HOMKOH)

https://archive.neicon.ru/xmlui/

9 MaTepHaJIbHO-TeXHHYECKOE o0ecnedeHne JUCIHILITHHBI (MOTYJIs1)

MaTepI/IaHLHO-TeXHI/I‘IeCKOG obecrieueHue JUCIHUITIIIMHBI BKIIIOYACT:




1. Yuebnas aynuTopus Ui IPOBEACHHS 3aHATHI JIEKIIMOHHOTO THIIA OCHAIIICHA!

- TEXHWYECKHMHU CPEJICTBAMH OOYUYEHUs, CIYXAIIUMH ISl TPEACTaBICHUS y4eOHOM
uHpopManuy OONBUION ayAUTOPUHU: MYJIBTUMEAUWHBIMU CpEACTBA XpaHEHHUs, Mepelayd U
npecTaBiIeHus yaeOHON HHpOpMaIINH;

- CTIeIUATN3UPOBAHHON MEOETIbIO.

2. YueOHbIE ayAWTOPUHM ISl TIPOBEIEHHS JIAOOPATOPHBIX 3aHATHH OCHAIIEHBI
71a00paTOPHBIM 00OPYAOBAHHEM:

«JlaGoparopus mpoOOITOATOTOBKMY:

- OTPE3HBIMH, IUTN(OBATEHBIMU U MTOJUPOBAIBHBIMU CTAHKAMH;

- 000pyI0BaHUEM JIJISI TPABJICHUS NUTH(OB;

- CIELIMATIM3UPOBAHHON MEOEIbIO.

«JIaGopaTopust ONTHYECKON MUKPOCKOTTHH

- ontudeckuMu Mukpockornamu METAM 32M, MUM-6, MUM-7;

- KOMITBIOTEPHBIMU CHCTeMaMH 00paboTku u3obpakenuii Ha 6a3e I1O «Thixomet PRO»
u «SIAMS-600x»;

- KOJUICKIUSIMU MHKpPO- U MaKpONILIU(OB YriIepOAMCTHIX M JIETUPOBAHHBIX CTajei,
YYT'YHOB, IBETHBIX METAJUIOB U CIJIABOB, TOPOIIKOBBIX MAaTEPUAJIOB;

- KOJIJIEKIIMEeH MakponLIngoB ¢ JedheKTaMu MaKPOCTPYKTYPhI CTallei;

- anp0OMaMU MHKPOCTPYKTYp YIJICPOJMCTHIX W JIETHPOBAHHBIX CTaJlel, UYYryHOB,
L[BETHBIX METAJIJIOB U CILJIABOB;

- CIELIMATIM3UPOBAHHON MEOEbIO.

«JlabopaTopust MEXaHUYECKUX UCTIBITAHUII:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpJOMEpaMHu i1 HCIBITAHUA TBEPAOCTU MO MeToAy PokBemia M 1Mo MeToxy
bpunenns;

- yHUBepcanbHbIM TBepaomepom M4C075G3 EmcoTest;

- HaTlOJIbHOW YHUBEPCAJILHON MCIIBITATEIbHOM NBYXKOIOHHOW ManmHoi AG 1C-300 kN
Shimadzu Corp;

- HANOJILHON YHHMBEPCAJbHOW UCHBITATEIbHON ABYXKOMOHHOW MammHoi AG 1C-50 kN
Shimadzu Corp;

- Bueoskcrenzomerpom TRWiew XShimadzu Corp;

- korrpoM MasTHHUKOBBIM MK 300 OO0 « UMITYJIbCy;

- MEPUTEIHHBIM HHCTPYMEHTOM;

- CIIeUATN3UPOBAHHON MEOEIbIO.

«Jlabopatopusi cCKaHUPYIOIIEH IEKTPOHHONH MUKPOCKOTTHI

- 3JIEKTPOHHBIM CKaHUPYOIUM MUKpockorniom JEOL JSM — 6490LV;

- CUCTeMOW MHKpoaHanu3a ¢ nporpaMmMmubeiM obecriederneM INCA Energy 450 x-MAX
50;

- CHCTEeMOW aHamm3a KapTHH JTUQPAKIUH OOpPAaTHO PACCESTHHBIX JIIEKTPOHOB C
nporpammHbIM obectieuennem Crystal 400;

- CHIEIIUATM3UPOBAHHON MEOETIBIO.

«JIabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEpPMUYECKUMU KaMEPHBIMH TIeUaMU;

- COJIIHBIMU BaHHAMU;

- YCTAaHOBKOM IJIa3MEHHOM 3aKaJIKH;

- CIICIIMATTU3UPOBAHHON MEOEIbIO.

3. YueOHast ayquTopus JJIsl TPYIIOBBIX W MHIWBUAYAIBHBIX KOHCYJIbTAIUN, TEKYIIETO
KOHTPOJIS U IPOMEKYTOUHOM aTTECTalluU OCHAIICHA:

- KOMITBIOTEPHO# TexHUKO# ¢ maketom MS Office, ¢ moakmouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEeNIbHYIO CPey YHUBEPCHUTETA;

- CIIeIMATTU3UPOBAHHON MeOeIbIO.

4. TloMerieHue ik CAaMOCTOSTEILHON paOOThI OCHAIICHO:



- KoMmmbloTepHOH TexHukoi ¢ makerom MS Office, ¢ monkirouennem k cetn «HTEpHET» M €
JOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITHOHHO-00pa30BaTEeIbHYIO CPETY YHUBEPCHTETA;

- CIICIIMATTU3UPOBAHHON MEOEIbIO.

5. Ilomemenue mia XpaHeHUST W MNPOOHIAKTHYECKOTO OOCITY)KHBAHHUS Yy4eOHOTO
000py/I0BaHUS OCHAIICHO:

- CIIEIMATIM3UPOBAHHON MEOEIIbIO: CTEIIaXKaMHU 171l XpaHEeHUs y4eOHOTo 000py0BaHMUS;

- CTAaHOYHBIM [TAPKOM U HHCTPYMEHTAaMH JIJISl pEMOHTa Y4eOHOTro 000py10BaHMUS.



[Ipunoxenue 1

6 YueOHO-MeTOAMYECKOE 00ecredeHre CAaMOCTOATEIbHOU padoThl 00yYarOIIHXCH

Ilo mucummmHe «MaTtepuanoBeleHHe» NPEIyCMOTPEHA ayAMTOpPHAs W BHEAyAMTOpHAas
caMOoCTOsATeNIbHas paboTa 00yUYarOIUXCSL.

6.1 AyauTopHasi caMocTosiTeJbHasi padoTa CTYICHTOB IPEINONaraeT BBHIIOIHCHHE
KOHTPOJIbHBIX paloT.

Hepe'{eHL BOINMPOCOB 1Jisl MOATOTOBKM K KOHTPOJBHBIM ayJIUTOPHBLIM paGOTaM nmo
TeMaM JUCHUIIJIUHBI

Tema 1. CTpoenne u cBoiicTBa MaTepuasoB. MeToabl HCCIe0BAHUS

Yro nzyyaeT MaTepuanoBeaeHue?
[IpuBeauTe nmpuMepsl BIUSHUSA CTPYKTYphI Ha CBOICTBa MaTepHaia.
Ha3zoBute BUIbI CBOWCTB MaTEPHUAJIOB.
Kaxwue cBoiicTa Ha3bIBatoT (puznueckuMu? [Ipusennre npuMepsl CBOMCTB.
Kakue cBoiictBa Ha3blBalOT MexaHuueckuMmu? HazoBute  OCHOBHBIE
MEXaHWYECKHE CBOKCTBA.

6. Kakue cBoiicTBa Ha3pIBalOT XUMHUECKUMH? UTO Takoe XMMHUYeCKasi akKTUBHOCTh
U XUMUYECcKasi CTOMKOCTh?

7. Kakue cBoiicTBa Ha3bIBalOT TeXHOJOrMyeckuMu? Ilepeuncinre n3BecTHbIE BaM.

8. Uro xapakTepu3yroT JUTEHHBIE CBOKCTBA? Ha30BUTE OCHOBHBIE U3 HUX.

9. Kakue cBoiicTBa XapaKTepH3YyIOT MOHATHSA: 00pabaThIBAEMOCTh JaBIICHUEM,
00pabaTeIBAEMOCTh pe3aHUEM, CBAPUBAEMOCTH?

10. Ha3oBuTe OCHOBHBIE TpYyNIBl MaTepuajoB M JaiiTe UM  KpaTKylo
XapaKTepUCTUKY

11. Ha kakue Kjacchl ¥ IO KaKUM IPU3HAKaM JIEJISAT METalIbl?

12. Kakue MeTauTsl Ha3bIBalOT YEPHBIC METAILIHI?

13. Kakue meTamibl OTHOCAT K I[BeTHbIM? Ha30BUTE OCHOBHBIE TPYIIBI [[BETHBIX
METaJlJIOB.

14. B yem npeumyiecTBa 4YepHbIX METAJUIOB?

15. KakoBbI 1OCTOMHCTBA [[BETHBIX METAJLIOB?

16. KaxoBbl JOCTOMHCTBA HEMETAILTUIECKUX MaTepuaioB? [ 1e ux npuMeHsroT?

17. Kakue maTepuaibl Ha3pIBaIOT M1acTMaccaMu? Kak oy moapazaenstores?

18. Yto Takoe KoMro3uTHbIe MaTepuanbl? KakoBel ux nmpeumymiecta?

19. Jlns yero HEOOXOAMMO HCCIEAOBATh CTPYKTYPY MaTepHaIOB?

20. Kak noxpaszensiercs CTpyKTypa B 3aBUCHMOCTH OT pa3Mepa €€ HJIEMEHTOB?

21. Yro Ha3BIBAIOT TOHKOU CTpYyKTYypoii? Kak ona nsyuaercs?

22. Yro Ha3pBalOT MHKpocTpykTypoir? Kak ona wu3ydaercs? Jlaiite
XapaKTEePUCTUKY MUKPOCKOITMYECKOMY METOAY UCCIIEI0OBAHNS METAJIOB.

23. Yro Ha3pBaloT MakpocTpykTypor? Kak ona m3ywaercs? Oxapakrepusyite
MaKpOCKONUYECKHE METObI aHATIM3a METAJUIOB.

aogrwpdpPE

24, JlaiiTe ~ XapakTEpUCTUKY  3JIEKTPOHHO-MHUKPOCKOIMMYECKHM  METOAaM
MCCJIEOBAHNsI METAJUIOB.

25. JaiiTe XapaKTepUCTUKY AM(PPAKIMOHHBIM METOJaM  HCCIIEIOBaHMS
METAJIJIOB.

Tema 2. ATOMHO-KpHCTA/UINYECKOE CTPOEHHE METAJJIOB

1. Yem oTnuyaroTCs KpUCTAJUIMYECKUE TeNla OT aMOP(HBIX Ten?
2. Kakwue maTepualibl Ha3bIBaIOT KPUCTAILTHNIECKAMU?



3. Kaxkue maTepuanbl Ha3bIBaIOT aMOPGHBIMH?

4. Yem oOBsICHACTCS 3aKOHOMEPHOE YIOPSIOUYCHHOE DPACTIONOKEHHE aTOMOB B
KpUCTAJIJINYECKON pereTke?

5. Kakue Tumsl cBSI3M CyIIECTBYIOT?

6. Ha3zoBure ocHOBHBIE CBOMCTBA METAIIOB. YeM 00BICHAIOTCS 0cOObIe CBOICTBA
METaJIOB?

7. UYro Ha3bIBAIOT KPUCTAIIIMNUYECKOI pereTKon?

8. UTto Ha3BIBAIOT JAJILHUM TOPSIKOM B MaTepHae?

9. UYro Takoe rneMeHTapHas syeiika? KakuMu mapameTrpamu OHa ONUCHIBAETCS ?

10. Kakwue TUmbl KpUCTAUTMUECKUX PEIIETOK BaM U3BECTHBI? OXapaKTepU3yHTe UX.

11. Yro Ha3bIBaIOT KOOPIAMHALIMOHHBIM YUCIOM?

12. Tlouemy KpUCTaJUTHYECKUE peleTKu METaJIJIOB Ha3bIBAIOT
IUIOTHOYITIAKOBaHHBIMU ?

13. B 4ewm cymrHOCTh momumopdusma? Uto takoe nmonumopdHoe mpesparieHue?

14. Yrto takoe anuzotponusi? KakoBa mpuunHa aHu30Tponuu?

15. TloueMy MOHOKpHUCTAIIIBI ABJISAIOTCS AHU30TPOMTHBIMU MaTepHUaIaMu?

16. TloueMy MOMMKPHUCTAITUIECKHAE MATEPHAIIBI SIBIISFOTCS. KBA3UN30TPOITHBIMU ?

17. Tlouemy amopdHBIE Tena ABISIOTCS UCTUHHO U30TPOITHBIMU?

18. UYro Ha3bIBAIOT Me(heKTaMH KPUCTALTMIECKOTO CTPOCHUS ?

19. Kak xnaccuguuupyroT HeCOBEPIICHCTBA KPUCTAJUIMYECKOTO CTPOCHUSA?

20. OxapaxTepu3syiiTe ToueYHbIe 1e(EKTh KPHCTALTMIYECKOTO CTPOCHHUS.

21. Kakyto posib UTparoT TOUeYHbIE AePEKThl B KPUCTAITUNIECKUX MaTepuanax?

22. Kakwue HeCOBEpIICHCTBA KPUCTAJUIMIECKOTO CTPOCHHUS Ha3bIBAIOT TMHEHHBIMU U
nouemy? Kakue ObIBaroT quciokanuu?

23. KakoBa poJib TUCITOKAINNA B KpUCTAILIAX?

24. Yto Ha3bIBAIOT T'PAaHUIIAMU 3€PEH, TpPaHUIlaMH cy03epeH?

25. Kaky1o poiib UrparoT rpaHUIIBI 3€peH B KpUCTAILIAX ?

Tema 3. Kpucranausanus pacnjiaBos

1. OObsicHUTE TNPUHIMUIIAATBGHOE OTJIWYUE KPHUBBIX OXJIAXKACHUS TMPHU
3aTBEpJECBAHUU KPUCTAJUIMYECKUX U aMOP(HBIX MaTepUaJIOB.

2. KakoB ¢uzndecknii cmMbIc Temmeparypsl To?

3. [louemy myis Havanma KpUCTALTM3ALMKU HEOOXOAMMO MEPEeOXJIaXKICHUE
YKUKOTO MeTaJlla HIKE TeMITIepaTypbl pAaBHOBECHS ?

4. Kaxoif mporiecc Ha3pIBalOT nepeoxiaxaeHuemM? UTo Ha3bIBAlOT CTETICHBIO
TePEOXIIAXKACHUS ?

5. KakoB MexaHU3M KpUCTAILTU3AIUN?

6. Kaxk mpoucxoauT pocTt KpuctamioB?

1. Uewm 3aBepiaeTcs MpoIecc KpUCTauTu3auu?

8. Kak BimsieT CKOpOCTh OXJIQXKIACHUS TPU KPUCTAUIM3AIMU HA CTEIEHBb
HepeOXJIaXACHUA?

9.Kakumu Qakropamu omnpeaensercss BO3MOXHAs CTENEHb IEPEeOXJIaXICHUS
YKHUJIKOTO METajlla HU)KE TEMIIEpPAaTypbl KpUCTAUIN3aluu?

10. Kak M0>xHO T1OJTy9nTh aMmOp(HBIN MeTasuI?

11. Uro MOXET MOCIY)XUThb 3apoJbllIEM IpPU HECAMOIPOU3BOJIBHON
KpHUCTaJIM3aLu ?

12. [Nouemy npu oueHb MaJOW U OYCHb OOJBIION CTENEHH MEPEOXIAKACHUS
KpHCTaJIN3aLMs T01aBisieTcs?

13. Uro Ha3bIBalOT obnacTaMu OnmxHero nopsaaka? Kakyro ponb OHU UTparoT
IpU KpUCTAILIU3ALMN?

14. Kax mnpoucxonur romoreHHoe 3apoxkaeHue? YUTO MOXKET CIy)KUThb

3apO/BIIIEM ITPU CAMOMPOU3BOJIBHOMN KpHUCTaIU3aH?



15. Kaxoii 3aponpir Ha3piBaroT kputudeckum? Kak MmeHsiercs ero pasmep c
YBEJIIMYEHUEM CTENEHU MepeoXIaxIeHus?

16. HazoBute mapameTpbl KpuCTaILTA3AIUH.

17. Kak Biuser creneHp nepeoxaaxIeHus Ha YUCIIO HEHTPOB KPUCTAIIH3AIMN
Y JINHEHHYIO CKOPOCTh POCTA 3apOIBIIICH.

18. Uem xapakrepusyercsi reTeporeHHoe 3apoxiaeHue? Ilouemy oHO
SHEPreTUYecKH 0oJiee BHIMOHO, YeM TOMOT€HHOE?

19. Kaxyro posp urparor npuMecu npy KpucTaaaiu3annun?

20. Uto Ha3pIBalOT MOAUGDHUITMPOBAHUEM TTPH KPUCTAILTAZAIAHN ?

21. Kaxue Mepbl MOYXKHO IIPEJIOKUTH AJIs TOT0, YTOOBI 00ECIIEUNTD MTOJIyYEHNE
MEJIKOTO 3€pHa PU KPUCTAIITU3ALUN?

22. Kakoi#t kpuctamn Ha3piBalOT AeHAPUTHBIM? [louemy mpu 3aTBepAECBaHUU
MeTaJljia KpUCTaJUIbl pacTyT B BUJAE JE€HAPUTOB?

23. Kakwue kpucraminiyeckue 30HbI MOTYT ()OPMHPOBATHCS B CITUTKE?

24, [Touemy Ha MOBEPXHOCTH CIMTKa O00pa3yeTcs 30Ha MEJTKHX PaBHOOCHBIX
KpPUCTAJIIIOB?

25. YTo HA3BIBAIOT CTOJOYATHIMU KpHUCTAIITIAMHU?

26. 3ayeM MPOBOJAT ONEPALUIO TTOACTYKUBAHHS TIPH MOTYYSHUN OTIMBOK?

27. [Touemy matepuan (opmbl (M3JTOKHHIIBI) BIMSICT HAa BEIWYMHY 3€pHA
3aKpHUCTaJUIM30BABILIErOCcs MeTaa?

28. Urto Ha3wiBaloT ycaakon? UTo Ha3bIBaIOT ycaJgouHOM pakoBUHOW? [louemy

oHa obpazyertcsi?

Tema 4. [lepopmanust 1 HarpeB 1eOpMHPOBAHHBIX MATEPHAJIOB

1. B yem pasznuune Mexay ynpyroul u mactudeckoit nedopmanueii?

2. YTo Ha3BIBAIOT MIIOCKOCTSIMH CKOJIBKEHUS? UTO TaKoe IIaBHbBIE MIIOCKOCTH
CKOJIbKEHUS?

3. KakoB Mexanu3M ractuyeckoit neopmarum?

4. B uWeM pasnuume MeXAy CKONBKEHHEM U JIBOMHUKOBAaHHEM TIpU
miactTuyeckoi nedopmanmu?

5. KakoBa npuinHa MeXaHHYECKOTO HaKJIemna?

6. Kak miaoTHOCTh JuCiIOKalii BIMSET Ha IPOYHOCTHBIE CBOWCTBA?

7. Kak wMeHsAOTCS CBOMCTBA MeETajlla TMPU XOJIOJHOM IJIACTUYECKON
nepopmanuu?

8. Kaxk n3mensiercs ctpoeHre MeTaiia Mpy MIaCTUISCKON aedopManum?

9. Uro Takoe TekcTypa aedopmanuun?

10. Uro Ha3bpIBalOT BO3BPAaTOM IIPH HArpeBe XOJOIHOAE(HOPMHPOBAHHOTO
MeTasa?

11. Uro Ha3bIBAIOT MOJINTOHU3AINEH npu HarpeBe
X0JI0AHOAe()OPMUPOBAHHOTO MeTaIa?

12. Yto Takoe 3apoblli PEKPUCTATIIH3ALNH?

13. UYro Takoe TeMieparypa peKpucTaiin3anun’?

14. Kakue n3meHeHus: CTpYKTYphI, HaOII01aeMON B ONTHYECKUIA MHKPOCKOTI,
MPOUCXOJAT TPH MEPBUYHON PEKPUCTAITU3ALNH?

15. KakoBa TemmiepaTypa peKpUCTaLTU3AI[UN YUCTHIX METAIIJIOB?

16. B yem pazHuia Mex1y NEepBUYHON U BTOPUYHOM pEeKpUCTAIIN3aLNN?

17. B ueM oTiimune cobupatenbHON U BTOPUYHON PeKPUCTAITU3AIIIH ?

18. Kak wmeHsroTcs CBOMCTBa XO0JIOAHONE(HOPMHUPOBAHHOTO METajula IPH
peKpucTamm3anuu’?

19. KaxoBa posb pekpucTamiin3aliMOHHOT0 OTKUra?

20. B d4em paznmuuuMe Mexay XOJOJHOM MW TOpsidYedl  IJIaCTUYECKOM



nedopManusaMu’?

Tema 5. MexannuecKkue cBOMCTBA

1.

wmn

©o~No R

Uto Ha3piBaloT MpouyHOCTHIO? Kak omnpenenstorcs MNPOYHOCTHBIE XapaKTEPUCTHKU
Marepuana’?

JlaiiTe onpeneneHue OCHOBHBIM IPOYHOCTHBIM XapaKTEPUCTUKAM.

Uto Ha3bIBaIOT IJIACTUYHOCTHIO? Kak omnmpenenstoTcs IMIacTUYECKUE XapaKTePUCTHKU
Marepuana’?

JlaliTe onpenieieHue OCHOBHBIM IUIACTUYECKUM XapAKTEPUCTHUKAM.

Kaxkue cBolicTBa xapakTepusyeT TBEpAOCTb?

HasoBute MeTob1 OnpeeneHus: TBEPAOCTH.

Uem oTnuyaroTcs Xpyrnkoe U BA3KOE pa3pylieHus?

HazoBure u oxapakTepuszynTe BUIbI U3IOMOB.

Uto Takoe nuHaMuueckue ucnbiTaHus? Kakue XapakTepUCTUKH OIpPEACNSIIOTCS MpU
JUHAMHWYECKUX UCTIBITAHUAX ?

10. 3auem MPOBOAT YCTAIOCTHBIE UCTIHITAHUS?

Tema 6. @a3oBble M CTPYKTYpHble IpeBpalleHHsi B JIBYXKOMIIOHEHTHBIX
MeTaJNIM4eCKHX CHCTeMax

oakrwdpE
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10.

Yro Takoe KOMIIOHEHT, (a3a, CIIaB, CHCTEMA CIIABOB?

Chopmynupyiite mpasmio ['n66ca. [IpuBenure mpuMepsl €ro UCTIOIL30BaAHUS.

JaiiTe onpeaeneHue MOHATHIO JUarpaMmma cocTosiHus. Kakoe cocTosiHre OHa OTpa)kaet?
Tunsl a3 B METAJUIMISCKUX CUCTEMAX.

Chopmynupyiite mpaBuiio peruara (0Tpe3koB). s 4ero OHO UCTIONIB3YyeTCs?
CxemMaTHYHO M300pa3uTh OCHOBHBIC (ha30BBIC JHATPAMMEI TBOMHBIX CHUCTEM U JIaTh WX
XapaKTEPUCTHKY.

JaTh xapakTepucTuky (a3 u 0e3BapHaHTHBIX MPEBPAIICHUN CHCTEMEI.

CxemMaTH4HO M300pa3UTh KPUBYIO OXJIQXKIEHUS JIFOOOTO CIJIaBa CUCTEMBI.

CxeMaTUYHO W300pa3uTh CTPYKTYpPy JIOOOT0 CIUIaBa CHCTEMBI IPH KOMHATHOU
TeMIeparype.

PaccunTath OTHOCHTEIBHOE KOJUYECTBO CTPYKTYPHBIX COCTABJISIIONIMX B CIUIABE W
CXeMaTUYHO U300pa3UTh €ro CTPYKTYPY MPH KOMHATHOM TeMIieparype.

Tema 7. /Kesre30yriiepoaucroie ClJIaBbl

1. JlaiiTe XxapakTepuCTUKy KOMIIOHEHTOB cuctemsl Fe-C.

2. JlaiiTe XapakTepucTHKY (peppuTa.

3. JlaliTe XapaKTEepUCTUKY ayCTCHUTA.

4, Yro Takoe rpadut?

o. Uro Takoe IeMEHTUT?

6. Kaxkoe npespamenue npoucxoaut Ha tunauu ES, GS, CD, ECF, PSK, HIB,
PQ, AB, BC?

7.

8. HazoBure nuHHMIO, TO KOTOPOW BBIACNSETCS NEPBUYHBIA IIEMEHTHT,
BTOPUYHBIN [IEMEHTHUT, TPETHUHBIN LIEMEHTHUT, GEPPHUT U3 ayCTCHUTA.

9. HazoBuTe nMHMIO NEPUTEKTUUECKOrO, 3BTEKTHUECKOIO, 3BTEKTOMIHOTO
MPEBPALLECHUM.

10. HazoBute nuHuM N0AMMOPQHBIX IPEBPAIICHUN.

11. Ha3zoBute KpuTHYECKHE TOYKU CTANH.

12. Kaxoii pepput Ha3pIBaIOT NEPECHILIEHHBIM U IOYEMY?

13. OOBsicHUTE  CTPYKTYpY TEXHMYECKOIO JKejie3a, JI03BTEKTOMHOH,



3BTCKTOI/II[HOI71, 3a3BTEKTOUIHOM CTaJIu.

14. Onumure oOpa3zoBanue nenedypura. Kaxoil neaeOypuT Ha3bIBalOT
IIPEBPALLEHHBIM ?

15. OOBsicHUTE CTPYKTYypy O€J0oro J03BTEKTUYECKOTO, 3BTEKTUYECKOTO,
329BTEKTHUECKOTO YYT'YHOB.

16. [Touemy Oenblii UyTyH He UCIIONB3YIOT KaK KOHCTPYKIIMOHHBIM MaTepuan?

17. Onummre o00pa3oBaHUE AayCTEHUTO-TPA(UTOBOM KOJOHMH B CEpPbIX
YyryHax.

18. Kakue craBel UMEIOT CTPYKTYpY, COCTOSIIYIO U3 ¢eppura U mepiura’
Kakue pa3HOBUIHOCTH TaKUX CTPYKTYpP BbI 3HaeTe?

19. Kakue cmmaBel HUMEIOT CTPYKTYpY, COCTOSIIYIO U3  mepiaura?
PazHoBuaHOCTH TIEpuUTA.

20. B kakux criaBax B CTpYKType HaOJII01aeTCs BTOPUYHBINA [IEMEHTUT?

21. Kakue criaBel UMEIOT CTPYKTYPY, COCTOAIIYIO U3 (peppuTa U nmeMeHTuTa?
Kakue pasHOBUIAHOCTH TaKUX CTPYKTYp BBI 3HaeTe?

22. Kakue cTpykTyphl Ha3bIBalOT BUAMAHIITETTOBBIMU?

23. Kakue crmaBel UMEIOT CTPYKTYpy, COCTOsIIyl0 U3 ¢deppura u rpadura?
Pa3zHOBUAHOCTH TaKUX CTPYKTYp?

24, Kakast ¢opma rpaduta B MEHBIIEH CTENEHU OCIA0ISAET METATUTMYECKYIO
OCHOBY uyryHa?

25. Kakne cruiaBel UMEIOT CTPYKTYpPY, COCTOSIIYIO M3 NEpiuTa u rpadmura’?
Pa3zHOBUAHOCTH TaKUX CTPYKTYp?

26. Kaxoii criiaB Ha3bIBarOT CEPhIM YyTYHOM Ha (epPUTO-TIEPIUTHON OCHOBE?
Kak B HEM NpoUCXOANUT 3BTEKTOMIHOE IIpeBpaleHe?

27. VYKaxkuTe CTpyKTYpHBIN IPU3HAK CTald, O€JI0ro YyryHa, Ceporo 4yryHa.

Tema 8. Kiaccupuxanus, MapkuMpoBKa W INpPHMEHEHHE KeJIe30yIJIepoaucThIX

CILJIABOB.
1. Tlo xakuM npuU3HAKaM KIacCU(UIUPYIOT Cepble YYTYHBI.
2. MapkupoBKa U IpUMEHEHHE ceporo (JINTEHHOT0) UyryHa.
3. MapkupoBKa U IPUMEHEHHE BBICOKOIIPOYHOTO YyTr'yHa.
4. MapkupoBKa U NPUMEHEHUE KOBKOT'O UyryHa.
5. Kakoii uyryH Ha3piBatoT aHTU(GPUKIIMOHHBIM? KakoBbI ero cBoiicTBa?
6. Kakoii uyryn wHaspBaloT oTOeneHHBIM? KakoBbl ycioBuS (OPMHUPOBAHHS €TI0
CTPYKTYpHbI?
7. BnusHue yriepojaa v NOCTOSHHBIX MpUMecel Ha CBOWCTBA CTaJIU.
8. Ilo kakuM mpu3HAaKaM KJIaCCU(PULUUPYIOT cTanu?
9. MapkupoBKa ¥ IPUMEHEHHE YTIIEPOJAUCTON CTaT OOBIKHOBEHHOTO KaueCTBa.
10. MapkupoBKa U IPUMEHEHUE KaueCTBEHHOW KOHCTPYKLIMOHHOM yTJIepOJUCTOM CTalu.
11. MapkupoBKa U TpUMEHEHNUE HHCTPYMEHTAJIBHON yIIIE€POIUCTOMN CTAIH.
12. MapkupoBKa U IPUMEHEHUE CTAIU AJIS (PACOHHOTO JIUThS.
13. MapkupoBKa B TPUMEHEHHE aBTOMATHOM CTaJIH.
14. Pacumpyiite u naiite XxapakTepucTHKy cruiaBy cieayromux mapok: Ct Okm, Ct 3cr,

Cr 5nc, 10xm, 35, 55, 80, 25J1, Al12, A20, Y7A, V12, CH 10, C4H25, CY 30, BY 40,
BY 60, K4 35-12, K4 60-3.

Tema 9. ®opMupoBaHHE HEPABHOBECHBIX CTPYKTYP

Kak npoucxoaut npeBpaiieHus nepianTa B ayCTSHUT?

Yro Takoe (a3oBas nepeKpucCTaIIU3AIUS?

Urto Takoe HacieACTBEHHOE 3epHO? JlelicTBUTENIbHOE 3epHO?
Kak Bnusier pocT 3epHa Ha CBOMCTBA CTaIU?

el AN =



N =

©

5. Uro coboii mpeAcTaBiseT JauarpaMMa H30TEPMHUYECKOro pacrmaja
nepeoxJiaxaeHHoro aycteHura? Kakyro 3aBUCMMOCTb OHA MOKa3bIBaeT?

6. Kaxoii aycTeHUT Ha3bIBalOT NEPEOXIaKIEHHBIM ?

7. Kak MeHseTcss ycTOMUMBOCTh IEPEOXJIAXIEHHOIO ayCTEHHUTa IpHU
MTOHWKEHUH TEMIIEpATyphbl IPEBPALLICHUS?

8. OT uyero 3aBUCHT XapakKTep CTPYKTYphl MPH H30TEPMHUECKOM
MIPEBPALLEHUH NTEPEOXIIAKICHHOIO ayCTEHUTA?

9. HazoBure TemmeparypHble 00NacTH NPEBPALICHUS EPEOXJIaXIAEHHOIO
ayCTCHHTA.

10. I'lpu xakoM mipeBpamieHuu ecTh 1 nuddy3us xenesa, u nuddys3us yriaepoaa?
11. Ipu xakoM MpeBpaIleHnH Mo1aBIeHa TOJIbKO AU Py3us xene3a?
12. Tlpu xakoMm mpeBpamieHuH TmoAaBieHa auddys3us keneza u  yriaepoga? Kakoe

npeBpalleHuii spusercsa 6e3auddy3noHHbM?

13. KakoB MexaHU3M MEPIUTHOTO MPEBpAIICHHUS?

14. Uro mnpexacraBisier co00il MpOayKThl AU(PQPY3MOHHOTO TPEBPALICHHUS
AyCTEHHUTA B YIIEPOAUCTON cTanu? YTo Takoe MEKIIJIACTUHOYHOE PACCTOSHUE?

15. Uro o0miero MMET CTPYKTYpHl MEPIHUT, cOpOUT U TpoocTUT? YUTo HX
OTJIMYAeT APYT OT apyra?

16. KakoB MexaHU3M U 0COOCHHOCTH MapTEHCUTHOTO TIPEBPAICHIS?

17. Yro mpencraBnser coboi mpoaykTel 0e3auddy3MOHHOTO MpeBpaIleHUS

ayCTEeHUTa B YIJIEPOAUCTOM cTaIn?

18. Yro mpencraiseT coO0H MapTEHCUT B YIIIEPOIUCTON cTanu?

19. UTto Ha3bIBalOT KPUTUYECKON CKOPOCTHIO 3aKaJIKHU?
20. Kak conepxaHue yrieposaa BiIMseT Ha CBOWCTBA CTalIM IpPH 3aKalKe Ha
MapTEHCUT?

21. Kakoii ayCTeHHUT Ha3bIBAIOT OCTATOYHBIM?
22. Kakoe 13 mpeBpanieHnii Ha3bIBAIOT MPOMEKYTOYHBIM ?

23. KakoB mexanu3m OeifHUTHOTO TpeBparieHus?
24, Kakwue cTpykTypsl 00pa3yrorcst mpu OeifHUTHOM mpeBpamniennn? Yem oHu
pasznuuatorcst? KakoBbl ux cBoiicTBa?

25. Kak jerupyroniie 3JIeMEHTHI BIHUSIOT Ha YCTOWYHUBOCTD MIEPEOXIIAXKICHHOTO ayCTCHUTA?

26. Yro co0oif MpeaCTaBIAIOT TEPMOKUHETHYECKHE TUArPaMMBI.
27. Kak MoXHO wucCHosib30BaTh JaMarpaMMbl pacraja MepeoXiakJIeHHOIO
aycreHuTa?

Tema 10. OcHOBBI TepMHUYECKOH 00PaAOOTKH

JlaTh XapakTepUCTUKY KPUTHUECKUX TOUYEK CTAJIH.

JaTe onpeneneHue NOHIATHS TEpMHUUECKast 00padoTKa. YKa3aTh €€ poJib.

Pacckazath 0 kiaccupukanMu M BHUIaX TepMuueckod oOpaborku. [IpuBectu o06uIyro
XapaKTEPUCTUKY TEXHOJIOIMUECKUX MPOLIECCOB TEPMUUECKONH 0OPaOOTKHU CTAJIH.
OOBsACHUTD, IO KAKOMY MPU3HAKY OTXKUT mopasnaeisercs Ha orxur I u I poxa.

Hatp knaccudukanuio BuioB omxura I poga. OObSACHUTD 11€/b, HA3HAUCHUE U PEKUMBI
Ka)JI0r0 BUJA.

Hatp xnaccudukanuo BuaoB omkura I poga. OOBICHUTH LieNb, HA3HAYCHUE W PEKUMBI
KaXJI0Tr0 BUJA.

Jlatb ompexneneHue TepMUYECKON 00pabOTKH, Ha3biBaeMOH 3akanka. OOBSICHUTH BHIOOD
TeMIIepaTypbl HarpeBa Mo/ 3aKaJIKy Ui Pa3HbIX IPYII CTalEH.

OOBsACHUTD, KaK BEIOUPACTCS OXJIAXKAAIONIAS Cpelia PU OCYIIECTBICHNUH 3aKaJIKH.

Jate  ompenesneHue  KPUTHUYECKOW  CKOPOCTH — 3aKajKH,  3aKaJlMBa€MOCTH U
IPOKAJIMBAEMOCTH.

10. [IpuBecTr  XapaKTEPUCTHKY  BBICOKOTEMIEPATypHOW M  HU3KOTEMIIEPATypHOMH

TEPMOMEXaHHUYECKOW 00paObOTKU. YKa3aTh MPEHMYILECTBA U HEJOCTATKU KaXKIOTO BUIA U



00J1acTH MPUMEHEHUS.

11. latp  oOmIyr0  XapakTEpUCTUKY MPOIECCOB XHMHKO-TEPMHUECKOH  00padoTKu:
LIEMEHTAllUH, A30TUPOBAHUS U HUTPOLIEMEHTALINH.

12. O6BACHUTH HA3HAYEHUS U CYIITHOCTh AU Y3MOHHOTO HACKIIIICHHUS.

Tema 11. Knaccupukauusi, MApKMPOBKA, CBOICTBA U PUMEHEHHUE JIETHPOBAHHBIX CTaJIel

1. JlaTe omnpeneneHue MOHITUAM JIETHPOBAaHHAs CTallb, JIETUPYIOIIUN
JJIEMEHT.

2. Knaccudukanus nernpoBaHHbIX CTallel 10 XUMHUUYECKOMY COCTaBY,
110 Ha3HAYEHHUIO, TI0 KAUECTBY.

3. Kaxk pacnpenenstorcst JIerupyroue 3J€MEHThI B CTaIsuX ?

4. Kak nerupyromue 371eMeHThI BIUSIOT Ha MTOIUMOP(HU3M Kese3a?

5. Kak nerupyromue 57€MEHTHl BIMAIOT Ha  YCTOHYMBOCTB
NEPEOXJIAXKIEHHOT O AyCTEHUTA.

6. Knaccudukanus nerupoBaHHbIX —cTajedl 1O CTPYKType B
PaBHOBECHOM COCTOSIHUU (OTOKKEHHOM COCTOSIHUH).

7. Knaccudukanuss nerupoBaHHbIX cTajled MO  CTPYKType B
HEPABHOBECHOM COCTOSIHMM (HOPMaJIM30BAHHOM COCTOSIHUM).

8. Kak B MapkupoBKe JIETMPOBaHHBIX CTajed  yKa3blBaeTCs:

COJEpXKaHMWE YTJIepona, BHJ JIETHPYIOUIETO 3JEMEHTa U €ro CoJep)KaHHE,
KayecTBO. YMETh pacuindpoBaTh MapKy CTalld, YKa3aB: COJAEpKAHHUE YIIIEepoJa;
BUJI JIETUPYIOILIETO 3JIEMEHTa U €T0 COJepKaHue; KIacCUu(UKALUIO IO Ka4eCTBY;
Ha3HayeHHe, 00JacTh MPUMEHEHHS, IPUMEPHbIE CBONCTBA.

9. B yem 0coO€HHOCTH MUKPOJIETUPOBAHUS CTAJIH.

10. [TpuHIMIIBI TeTUPOBAaHMS KOHCTPYKIIMOHHBIX CTaleH.

11. OcHOBHBIE TPYIIIBI KOHCTPYKIIMOHHBIX CTaJICH.

12. Ponp  yriepona, NpUHIMUNBI JIETUPOBaHMS M MapKHpPOBKa
CTPOUTEIIBHBIX CTaJIEH.

13. Kakne ManmHOCTpOUTENbHBIE CTATU HAa3bIBAIOT YAYYIIaeMbIMU U

noyeMy? 3aKOHOMEPHOCTH UX JIETUPOBaHUS M TEPMUYECKOM 0O0pabOTKH.
[TpuBeanTe mprUMepbl MapOK CTAIH.

14, Cranu 1t IeMeHTaIu|, HUTPOIIEMEHTAIIMU U a30THPOBAHUSI.

15. KakoBa ponbp yriaepona ©  JErHpPYIOLIUX — 3JIEMEHTOB B
IAPUKOTIOAIIUITHAKOBBIX cTANIX? OcoOeHHOCTH TPeOOBAHMIA K STUM CTAJISIM M UX
TepMuueckas oopadbotka. [IpuBectu mpuMepsl Mapok cTamneil.

16. KakoBa ponp yriaepoga W JICTHUPYIONIMX  JJEMEHTOB B
pecCOpHO-TIPYKUHHBIX cTaisx? OcoOeHHOCTH TpeOOBaHUM K 3TUM CTalsIM U UX
TepMuueckas oopadotka. [IpuBectu npumMepsl Mapok crajiei.

17. OOBSACHUTD OCHOBHBIC TPUHIMIIBI CO3MAHUS BBICOKONPOYHBIX
cTayen

18. Cranu ¥ cruiaBsl Ui peXYIIUX UHCTPYMEHTOB.

19. BricTpopexymye craiu.

20. [IITamMIIoBBIE CTAJIN.

21. BasikoBsle cramu.

22. Cranu 17151 MEpUTEIBHOTO UHCTPYMEHTA.

Tema 12, 13. MapkupoBka, cBOiiCTBa M NPHMEHEHHE CIUIABOB LIBETHBIX METAJJIOB.
Hemerannnueckue MaTepuaibl

1. OcHoBHBIE CIUTaBBI HA OCHOBE MeI (OPOH3BI U JIATYHH ), KX MAPKUPOBKA M IPUMEHEHHE.
2. OcHOBHBIE CIUIaBBI Ha OCHOBE allOMUHHA (AedhopMupyeMbie, TEpMHUUECKU
HEYIPOYHSIEMBIC ¥ YIIPOUHSIEMbIE), UX MAPKHPOBKA U TIPUMEHCHHE.
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CBoiicTBa u MPUMCHCHHUC CIIABOB HA OCHOBC TUTAHA.

4. Kaxue cruiaBpl Ha3biBatoT 0a00uTamu? KakoBel MpuHIUIIEI WX co3nanusd. [IpuBenute
MpUMEPHI TAKUX CILJIABOB.

5. Kakue maTepuanbl Ha3bpIBaIOT MOPOIIKOBBIE MaTepuaibl? Kak ux momydaroT ?

6. Kmaccuduxamms, cBoiCTBa 1 MPUMEHEHHE KOMITO3UITMOHHBIX MAaTEPUAJIOB.

7. Knaccuduxanusi, cBOHCTBAa M TNPUMEHEHHE OCHOBHBIX TPYNN HEMETaNIMYeCKUX
MaTepHUaoB.

6.2 BHeayauTopHasi caMmocTosiTeJIbHAsi padoTra 00ydyaromUXcsi OCYIIECTBISIETCS B BUJIE
U3YUYEHHsl JUTEPATyphl MO COOTBETCTBYIOLIEMY pa3zelly ¢ MpopaboTKOM MaTepuaia Mo TeMam
JUCIATIIIMHBI



[Ipunosxenue 2

7 OneHo4YHbIe CPeACTBA AJIsl IPOBEACHUS IPOMEKYTOYHON aTTeCTAluH

a) Ilnannpyembie pe3yibTaTbl 00y4eHHsI H OLICHOYHBIEC CPEACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHOM aTTeCTalluu:

CrpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnanupyembie pe3ynbTaThl 00 yIeHHS

OneHoyHbIE Cpe/ICTBA

IK-12 — cnoco0HOCTH OCYIIECTBJISITh BHIOOP MATEPHAJIOB ISt

OKpY Kalouleil cpeabl

U3J1eJIMii pa3JIMYHOr0 Ha3HAYEHHS € YYEeTOM IKCIJIyaTAllMOHHBIX TPeOOBAHNI M OXPaHBbI

3HaThb

— OCHOBHBIC ONpECaACICHUA n TIOHATHUA
MaTCpHUaJIOBCACHUA,
— OCHOBHBIC MCTOABbI HCCJIGI(OB&HHIZ,

HCIIOJIb3YEMBIX B MATE€PUAJIOBEICHUM;

— CYIIHOCTh M 3aKOHOMEPHOCTHU IPOLIECCOB
IpU KpUCTAIIM3aluu, AedopMalii, Harpese
ne(OPMHPOBAHHBIX METAIJIOB;

— CYIIHOCTh M 3aKOHOMEPHOCTH (Pa30BBIX U
CTPYKTYPHBIX NpPEBpAIlEHH B CIIaBax MpHU
TEPMHUECKOM, TEPMO-MEXAHUYECKOM U
XUMHUKO-TEPMUYECKOM BO3JIEUCTBUSIX;

— BIMSHHME CTPYKTYPHBIX XapaKT€PUCTHK Ha
CBOIICTBAa MaTE€pUaJOB U UX HU3MEHEHUS I0J]
BJIMSTHUEM YCIIOBHUH MPOU3BOJICTBA, 00pabOTKU
Y DKCIUTyaTalllu;

— OCHOBHBIE THUIIBI KOHCTPYKLMOHHBIX H
MHCTPYMEHTAJIBHBIX MaTepUasoB I U3JEIHM
pa3IM4HOTO Ha3HAYCHMSI c y4ETOM
AKCIUTYyaTal[MOHHBIX TPEOOBAHUNW M OXpaHBI
OKpYXKaroIlen cpenbl

IlepeueHb TeopeTH4eCKUX BONPOCOB K 3aueTy (4 cemecTp):

1.

Nogakown

©o

10.

11.
12.
13.
14.
15.

CtpykTypa u cBoiicTBa MaTrepuanoB. AMOp(HOE M KPUCTAIIMYECKOE COCTOSHHUE
MaTtepuana.

Mertoasl n3y4eHus: CTPYKTYpbl MATEPHUAIIOB.

Kpucrannnueckas pemerka. OCHOBHBIE TUIIBI PEILIETOK METAJUIOB.

[Honumopduzm. TTonumopdubie mpeBpaiieHus.

JleeKThl KpUCTAIUTMYECKOTO CTPOCHUSI.

AHM30TpONHS.

OHEpPreTHyeckue YCIOBHMsl KpPUCTAUIM3AaLUMU. BiMsHME CKOPOCTH OXJIaXKIEHUs Ha
KPUCTAJIN3ALHUIO.

Mexanusm kpuctayumsanuu. [lapamerpsl kpucTajmsanuu.

l'omorennoe  (caMOmpOW3BOJIBHOE)  00pa3oBaHWE  I[EHTPOB  KPHUCTAJUIA3AIUH.
Kputnueckuit 3apoapiu.

I'ereporenHoe  (HecaMONpOW3BOJIbHOE) OOpa3oBaHHE IEHTPOB  KPUCTAJLTU3ALIUU.
MonudunupoBanue.

JleHnpuTHas KpUCTAILTA3AIINS.

Kpucrannuueckue 30HbI CIUTKA. Y caaka.

Bunnr mukBanun.

Bunst nedopmarin. MexaHu3M M1acTUYECKO# ehopMaIiyy.

Haxnen npu nnactudeckoii nedopmanuu. Ponb nuciokanuii B ynmpouHeHUH.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyembie pe3ynbTaThl 00 yIeHHS

OneHouHbIE CpesICTBA

16.
17.
18.
19.
20.

21.

22,
23.
24,
25.

26.
27.
28.

Pazpymienue meramios.

MexaHnn4eckre CBOMCTBa METAIIOB. KOHCTPpYKTHUBHASI TPOYHOCTb.

MexaHnyeckne XapaKTepUCTUKU, OPEIesieMble TPU UCTIBITAHUN HA PacTsHKEHUE.
TBeprocTh U criocoObl €€ ONpeeIeHHUs.

MexaHnyeckue XapakTEpUCTHUKU, ONpEAeTsieMble NpH JUHAMUYECKHX HCIBITAaHUSAX
(ymapHasi BA3KOCTb, TEMIIEpATypa XJIaJHOJIOMKOCTH).

OcHOBHBIE TMOHSTHUSI TEOPHUH CILIABOB: KOMIIOHEHT, CILJIaB, cucrteMa, ¢asza. [IpaBuio ¢as
(mpaBwmiio ['u66ca).

Tunsl TBEpAbIX (a3 B METANIMIECKUX CUCTEMAX.

[IpaBumo peraara (mpaBUIO OTPE3KOB).

OcHoBHbIE THUIIBI ABOMHBIX quarpamm. opmMupoBaHue CTPYKTYphl IBOMHBIX CIUIABOB.
OBTeKkTHYeCKOoe TmpeBpaimieHue. [lepurekTrueckoe mpeBpaileHue. IBTEKTOHMIHOE
IIpEBPALLEHUE.

XapakTepucTuKa ¥ BU MOJHOM (azoBoit auarpammel Fe — C.

XapakTepucTiKka KOMIIOHEHTOB U ¢a3 cuctemsl Fe — C.

[IpeBparmienus u GopMupoBaHue CTPYKTYPHI B cTajsX (OeIbIX YyryHax, CepbIX YyI'yHax) B
PaBHOBECHOM COCTOSTHUU

ITepedyenb TeopeTH4YeCcKHX BONPOCOB K 3K3aMeHy (5 ceMecTp):

=

w

oo

CBsI3b MEX]ly CTPYKTYPOH M CBOMCTBAMU CEPHIX YYT'YHOB.

Knaccudukanus, MapkupoBka ¥ MPUMEHEHHE CEpbIX YYTYHOB  (JIMTEHHBIA,
BBICOKOTIPOYHBIN, KOBKUM, OTOEICHHBIN, aHTU(PUKIIUOHHBIH ).

Bnusnue yriepoaa v mOCTOSTHHBIX TPUMECEN Ha CBOMCTBA CTaJIH.

Knaccudukamnusi, MapkupoBka W MPUMEHEHHE YTJIEPOJUCTHIX cTajell (OOBIKHOBEHHOTO
KauecTBa, KAYECTBEHHON KOHCTPYKIIMOHHOM, MHCTPYMEHTAIBHOMN).

[IpeBparienus npu HarpeBe CTajiu.

Pocrt 3epHa aycTenuTa npu Harpese.

N3oTepMuyeckuii pacnaa nepeoxiakIeHHOro aycTeHUTa. M3orepmudeckue auarpamMmbl
pacrajia NepeoxXJIaKJIEHHOI0 ayCTEHHTA.

27




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyembie pe3ynbTaThl 00 yIeHHS

OneHouHbIE CpesICTBA

8.

9.

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

[IpeBpatreHus Ipu HEMPEPHIBHOM OXJIAXKJIEHUHU CTalu. TEepPMOKMHETUYECKUE JUarpaMMbl
pacmaja nepeoxIaKICHHOTO ayCTCHHTA.
BnusiHue  Jerupyrommx — AJIEMEHTOB
MEPEOXJIAXKICHHOTO AyCTCHHTA.
[IpeBparenus mpu Harpese (Mpu OTITyCKe) 3aKaJeHHON CTalu.

Knaccudukanus, MapkupoBKa U IpUMEHEHHE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTajlel
(cTpoutenbHas, MAIIMHOCTPOUTENbHAS MJII XOJOJHOW IITAMIIOBKH, YIIydIllaeMas,
PECCOPHO-TIPYKMHHAsSA, IAPUKOMOAIIUITHUKOBAsA, cTanu Ui 3akainku TBY, cramm mist
XTO).

OcHOBHBIC TIOHATHS ¥ KIacCU(UKAIUS TEPMUIECKON 00pabOTKH.

OTxur cranu.

3akaJjika CTaJu.

Otnyck cranu. CrapeHue.

XUMHKO-TepMUUYecKas 00paboTKa.

Tepmo-mexannueckas 00paboTKa CTajIH.

CmuiaBbl Ha OCHOBE MeH (OpOH3BI, JIATYHH).

CruiaBbl Ha OCHOBE AJTFOMUHUSA.

CruiaBbl Ha OCHOBE THTaHA. baOOUTEHI.

[TopotikoBbIe, KOMITO3UIIMOHHBIE, aMOP(HBIC MATEPHAITBI.

CBoiicTBa ¥ MPUMEHEHNE OCHOBHBIX IPYII HEMETAJUIMYECKUX MAaTepHAIIOB.

Ha YCTOMYMBOCTP M KHMHETHKY pacrapa

Ymers

— aHaJU3MpOBaTh JaHHBIE O CTPYKType H
CBOMCTBAaX, TEXHOJIOTUYECKUX  IPOIECccax
MPOMU3BOACTBA, OOpaOOTKM W MOJH(PUKAINH
MaTEPHUAIOB M TIOKPHITHHA MPUMEHUTEIIHHO K
PEIICHUIO MTOCTaBJICHHBIX 3a/1a4;
— npuoOpeTaThb 3HaHUSA B
MaTepHUaIOBEICHUS;

— TPUMEHATHh MaTEPHAIIOBETYCCKHUEC 3HAHUS B

oOnactu

IIpuMepHble NpakTHUYECKHUe 3a1aHNUs 1/ 3a4eTa (4 ceMecTp):

1.

KakoBbl pa3Mepbl CTPYKTYPHBIX 3JIEMEHTOB, KOTOpPbIE MOKHO YBUJAETH (pa3peliuThb) C
MOMOIIBIO ONMTUYECKOTO (CBETOBOT0) MUKpockomna? Kak BeIOpaTh MOJE3HOE yBETUUYCHHE
mukpockorna? KakoBa OCHOBHasi OCOOCHHOCTb MPHUIOTOBJICHHS O0bBEKTa  Jid
MHUKPOCKOIIUYECKOT0 HUCCIEA0BAaHNA?

OOBsICHUTB, 3a4€M HEOOXOJMMO UCCIIEN0BAaTh MAaKpOCTPYKTYypy? Kakumu meTomamMu 310
MOYHO czienatb? UTo MOXKeT CIIy>KUTh 00bEKTOM MaKkpoaHaiu3a?
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyembie pe3ynbTaThl 00 yIeHHS

OneHouHbIE CpesICTBA

npodeccuoHaIbHON JIeATEeIIbHOCTH;
WCIIOJIB30BaTh HMX HAa MEXAUCIUIUTMHAPHOM
YpOBHE

o ~

10.

11.

12.

13.

14.

15.

16.

Kakum MeToIoM MOYKHO YCTaHOBUTH THII KPUCTAJUNIMYECKOM PpELIETKH METallla U €€
napametpsl? Kakue Tumsl pemeTok BcTpedarores y MetamuioB? [louemy oHM Ha3bIBaloTCA
IUIOTHOYTIAKOBaHHBIMU ?

[TpuBenuTe npuMep BIUSHUS TUIA CBSA3H (TUIA KPUCTAJIMUECKON PEIIeTKH) Ha CBOMCTBA
MaTepuana.

[Touemy cBoOMCTBa KPUCTANIMYECKOIO MaTepHualla, U3MEPEHHbIE B Pa3HbIX HANPaBICHUSIX,
MOTYT OTJINYaThCsA? B Kakux Matepuanax 3To siBJIEHUE He HAOII01aeTcs U moyeMy?
[Touemy npu X0JI0JHOM ITacCTUYECKOH AedopManuy (IUTAMIIOBKE WM BBITSKKE) MOTYT
o0pa3oBaThCs PECTOHBI IO KPOMKE (Kparo) uzaenus?

OOBACHUTD, UEM PA3ITUYAIOTCS 0-KEJIE30, Y-KEIe30 U d-Kene30?

[ToueMy mpu XOJNOIHOM mMjacTHYecKod nedopmanuy BO3pacTalOT MPOYHOCTHBIE
xapaktepuctuku? Kak 3To sBieHue HasplBaeTca? B Kakux ciydasx 3TO SBJIEHHE
HEXENaTeJIbHO?

Uro o3HayaroT TEPMHUHBI Ae()OpMaAIIMOHHOE YIIPOYHEHUE, 3€PHOTPAHUYHOE YIIPOUYHEHUE,
JTUCIIEPCUOHHOE YIIPOYHEHHE, TBEPIOPACTBOPHOE YIIPOUHEHHE?

[osichuth rpaduyeckn QU3MUECKUI CMBICT TOHATHS «PaBHOBECHas TeMIepaTypa
Kpuctaum3anuu (TuiaBiieHus)». Kakoe yciioBue HEO0OXOAMMO BBIMOJHUTH, YTOOBI
HAYaJICs MPOLECC KpUCTAUIN3alUN?

OOBsACHUTD, B YEM OTIIMYUE KPHUBBIX OXJIAXKICHHUS KPUCTAIIIMUECKUX U aMOP(HBIX Ten?
MOHO JI1 TIOTY4YUTh aMOP(HBIA MeTauT (METaJUINYeCKOe CTEKI0)?

[Touemy 3epHa 3aKpUCTAUIM30BABIIEIOCS METAJUIMUECKOIO MaTepuana HE HMEIOT
reOMETPUYECKU PaBUIBHON (hopMbI?

Kakyto nenp mpecienytoT npy BBEAECHUU B paciiaB (KMIKUN MeTal) MOIU(pUKATOPOB?
[IpuBecTn npuMeps! AEUCTBUS MOAU(DUKATOPOB.

OOBsACHUTD, B KAKOH OTJIIMBKE 3€pHO 3aKpUCTAJIIIM30BABIIETOCS MeTajia OyaeT Oosblie:
IPY pa3TUBKE KUAKOTO METaJlIa B TIECYaHYI0 (POPMY MM B METAJUTMYECKYIO?

OOBACHUTD, K UEMY MOKET IIPUBECTH MEPETPEB pacIuIaBa MpeJl pasiuBKOM ero B (hOpMBl
(M310XKHULIB)?

OOBsACHUTD, 3a4eM NPOBOAAT ONEPALMIO NMOACTYKUBAHUS NP MOTYy4eHUH 0TIHBOK? Kak
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyembie pe3ynbTaThl 00 yIeHHS

OneHouHbIE CpesICTBA

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

€€ OCYILLECTBUTh
OOBsICHUTD, NTPU KaKoW edopMalii MOKHO HEOOPATUMO U3MEHHUTH (OpMY, pa3Mephl U
CBOICTBa MaTepHualla — yIpyroi Wi miacTu4eckomn?

OOBsSICHUTH TOHATHE TEOpEeTHYeCKas MPOYHOCTh KpucTauia. Kak oHa mM3MeHsieTcs mpu
W3MEHEHHUH TUIOTHOCTH AUCIOKALUI?

OOBSICHUTh, YTO TPOUCXOIUT TMPU (POPMUPOBAHUU TEKCTYPHI B JAeHOPMUPOBAHHOM
Marepuaie?

3ayem TpeOyeTcsi BOCCTAHABJIMBATh IUIACTUYHOCTH XOJIOJHOJE()OPMUPOBAHHOTO JIUCTA
(xanuOpOBaHHOUN 3aroTOBKH, BOJIOUEHOW mpoBojokH)? Kakoii 06paboTKON 3TO MOKHO
cnenarh?

OOBsCHUTB, KaKoe CBOICTBO MaTepHaja XapakTepusyeT TBepaocTb. Ha dem
OCHOBBIBAIOTCS] METO/IbI U3MepeHus TBepaocTu? B ueM ux ornuune?

Kax npoBozdT ucneltanue Ha ynapHyro Bsi3kocTh? KakoBa ero 1eins?

C xakoil 1eblo MPOBOJAAT YCTAIOCTHBIE UCTIBITAHUSA?

Ha mnpumepe IBYXKOMIIOHEHTHOW CHCTEMBI IOKa3aTh, KaKyl0 HH(GOPMAIMIO MOXKHO
HOJIY4UTh, N10JIb3YSICh IPABHJIOM pbluara (IpaBUIOM OTPE3KOB).

CxemMaTH4HO M300pa3uTh IUarpaMMy ABOWHOM CHUCTEMBI C OTCYTCTBUEM PACTBOPUMOCTH
(c moOJTHOM pacTBOPUMOCTBIO, C OTPAHMYEHHOW PACTBOPHUMOCTHIO) KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUHM, JaTh XapaKTEPUCTHKY TOYEK, JUHHUHA auarpammsbl, (a3 u
0e3BapUaHTHBIX MPEBPALIEHUN CHCTEMBI.

Paccuntarh OTHOCUTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTAaBISIOIIMX CIUIaBa MpU
KOMHAaTHOW TeMIleparype M CXeMAaTH4YHO M300pa3uTh CTPYKTYpy CIUIaBa JBOMHOM
CUCTEMBI C OTCYTCTBHEM PAcCTBOPUMOCTH (C MOJHOM PacTBOPUMOCTBIO, C OTPaHUUYEHHOM
PacTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPAOM COCTOSIHUH.

Onumure obpazoBanue neaeOyputa. B kakux crnnaBax oH oOpa3yercsi, KAKOBbI YCIOBHSI
ero o6OpazoBanus? Kaxoli neneOypuT Has3bpiBalOT npeBpameHHbIM?  CXeMaTH4HO
n300pa3uTh CTPYKTYpY Jieaedypura Ipu KOMHATHOM TeMIepaType.

Onummre oOpa3oBaHue nepnurta. KakoBbl yciioBHs 00pa3oBaHHMs M XapaKTEPUCTHKH
TON CTPyKTYphl? CXxemMaTMyHO U300pa3uTh CTPYKTYpYy MepiuTa NpU KOMHATHOMN
temneparype. KakoBbl pa3HOBUAHOCTH 3TON CTPYKTYpHhI?
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KOMIICTCHIIN N

[Tnanupyembie pe3ynbTaThl 00 yIeHHS

OneHouHbIE CpesICTBA

29.

30.

N300pa3uth quarpaMmy COCTOSHHUS Kelle30 — KapOuja Kenes3a, ykazaTh (ha3bl BO BCEX
o0JacTax auarpaMMbl, pacCMOTPETh MpeBpalleHus B cruiase, coaepxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoil cmiaB Ha3biBaeTcsi? PaccuurtaTh
OTHOCHUTEIFHOE KOJUYECTBO CTPYKTYPHBIX COCTABISIONIMX B 3TOM CIUIABE M CXEMATHYHO
M300pa3uTh €ro CTPYKTYpY MPU KOMHATHOM TemIepaType.

OOBbsICHUTH, YEM JUarpaMma >Keie3o — rpadur oTiMvaeTrcs OT AUArpamMmbl Kelle3o —
neMeHTUT. M300pa3uTh CXeMAaTUYHO CTPYKTYphl CEpBIX UYryHOB C  pa3HOH
METAJUTMYECKON OCHOBOU ((heppuTHOM, (HhEeppUTHO-TICPIUTHON, IEPIUTHON) U C pa3HOM
¢dbopMoil TpaUTOBBIX BKIIOYEHHWH (TUIACTUHYATOM, MApOBUAHON). OOBSICHUTH, Kak
MIPOUCXOUT IMpoliecc rpadutuzanuy u GopMUPOBAHUS CTPYKTYPHI B 3TUX CIUIaBaXx.

IIpumepHbIe npakTHYECKUE 3aJaHUA VIS IK3aMeHa (5 cemecTp):

1.

N300pa3uth NojHyI0 1UarpaMMy COCTOSIHHS JKeJIe30 —  yriepoj, yka3aTh (as3bl BO BCeX
00JacTsX AMarpamMmbl, pPacCMOTPETHb IPEBPALLEHUS B CIUIABE CHUCTEMBI JKEIE30 —
kapOun kenesa, cogepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoi
CIulaB  HasbplBaeTcs? PaccuumTaTb  OTHOCHUTENBHOE  KOJMYECTBO  CTPYKTYPHBIX
COCTaBISIIOIIMX B OTOM CIJIaBE U CXEMaTHYHO H300pa3uTh €ro CTPYKTYpy IpH
KOMHATHOM TeMIepaType.

N300pa3uth monHyI0 gUarpaMMmy COCTOSIHHS >K€JlIe30 — Yriiepoja, ykaszaTh ¢asbl BO
BCEX 00JACTAX AMAarpaMMBbl, pacCMOTPETh MPEBPAILICHUS B CIUIAaBE CHCTEMBI JKEJIe30 —
rpadur, comepxamem 2,5 % C, ¢ pa3HOM MeTalUIMUECKONH OCHOBOH ((peppUTHOMH,
(beppUTHO-NIEPIUTHON, MEpPIAUTHON) W C pa3HOMl (opmoill TpapUTOBBIX BKIIOUEHUI
(nmactuH4aToM, maposuaHo). Kak Takoii criiaB Ha3piBaeTca? CxeMaTuyHO H300pa3uTh
€ro CTPYKTYpy NpU KOMHATHOU TEMIIepaType.

PacmmmdpoBaTte Mapku cTanmu, yka3aB COJEp)KaHUE YIJepoja, BHI M COJEpKaHUE
JIETUPYIOLUX JIEMEHTOB, KAUeCTBO, HA3HAYEHNE U IPUMEPHBIE CBOICTBA.
PacmmdpoBats Mapky ceporo (JIMTEHHOTO, BEICOKOIMPOYHOTO, KOBKOT0) UYT'yHa, yKa3aB
€ro CTPYKTYPY U YCIOBUS MOTyUEHHS

HazoBuTe kpuTHueckwe TOYKHM CcTanu M HUX oOo3HaueHue. Kak oHU ompemenstorcs?
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KOMIICTCHIIN N

[Tnanupyembie pe3ynbTaThl 00 yIeHHS

OneHouHbIE CpesICTBA

L7.

~

10.

11.
12.

13.

14.

15.

16.

VYka3aTh ux nosnoxenue Ha quarpamme Fe-C.

Kakoii aycTeHUT U moueMy Ha3bIBalOT NepeoxiaxaeHHbIM? Kak onmpenenuts creneHb
€ro nepeoxyaxacHus?

[TouemMy B 3aKaj€HHOM CTaJIU BCErla IPUCYTCTBYET OCTATOYHBIN ayCTEHUT?

Kak MOXHO WHCHNONb30BaTh Ha MPAKTUKE HM30TEPMUYECKUE AMArpaMMbl paclaja
MEePEOXJIaXKACHHOTO ayCTeHUTa?

Kax u3MmeHsTCS CBOWCTBA CTalU IPU YBEJIUYEHUU CKOPOCTH OXJIAXIEHUS B MEPIUTHOM
uHTepBajie? OObSICHUTH, TOUeMy?

BriOpatps Hanbosnee TMCHIEPCHYIO CTPYKTYPHYIO COCTaBIISIONIYIO, (HOPMUPYIOIIYIOCS PU
nudy3noHHOM pacnazie IePEeOXTaKISHHOTO ayCTEHUTA.

Yro 0o0miero v B 4eM OTJIMYMS B CTPYKTYpPax MEPIUT, COPOUT U TPOOCTUT?

OOBbsICHUTH, TOYEMY MAapPTEHCUT HMEET BBICOKYI0 TBEPAOCTh. 3aueM CTajlb CO
CTPYKTYpOM MapTeHCHUTa HaJ0 MOJIBEPraTh OTIIYCKY?

OOBsICHUTh, B KaKOW cTaau OyAeT BBIIC TBEPAOCTh INMPH 3aKalke: B cTau 45 wiau
30XI°C?

OObsicHUTD, y KakoW cTanu OyneT OoJiblie MPOKAIUBAEMOCTh — YIJIEPOAMCTON WU
JerupoBaHHOM? 3aueM HE0OXOIMMO 3HATh IPOKAINBAEMOCTh CTaJIN?

Kak BBIOpaTh CKOpPOCTh OXJXKICHHUS MpPU 3aKajlKe IJs TMOJYYeHHs] MapTEHCUTHOMN
CTPYKTYPBI 110 BCEMY CEUEHMIO U3aenus?

Jns kakoil crany — JOIBTETOMTHOW WM 3a3BTEKTOMAHOW — HY)KHO TNPUMEHATH
HenoyHyto 3akaiky? [losicHuTe, ucnonb3ys auarpammy Fe-C.

CpaBHHTE CBOWCTBA CTIM C OCHHUTHOW CTPYKTYpOWM M MAapTEHCUTHOH CTPYKTYPOH, C
OEMHUTHOI U TPOOCTUTHOH CTPYKTYpol. OObSICHUTE PA3IUYMSL.

18.
19.

20.

21.

[Touemy npu OTIyCKe 3aKaJI€HHOW CTalu BBIOMPAIOT pa3IMyHbIe TeMIepaTyphbl HarpeBa?
Kakas ctanp nocie ynydmienus OyneT UMeTh 0osiee BBICOKYIO TBEPAOCTh: CTajlb 45 uinu
ctasb 30XI'C, ecnu oTIIycK MpOBOIMIIM IIPU OJHOW U TOM )K€ Temneparype?

[Touemy pexXymuil HHCTPYMEHT U3 YTIIEPOIUCTOM CTaI MOJABEPraroT HU3KOMY OTITYCKa.
Kakas Oyzner cTpykTypa 1 CBOMCTBa TAKOr0 HHCTpYMEHTa?

B uem ocHOBHas OCOOEHHOCTh W MpPEUMYIIECTBA TEPMOMEXAHUYECKON 0O0paboTKu
cranu?
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CrpyKTypHBII

AJIEMEHT [Inanupyemble pe3ynbTaThl 00y4eHUS OueHouHBbIE CpeACTBa
KOMIIETEHIINH
22. C xakoil 11eJIbI0 HAaCBIIIAI0T MOBEPXHOCTh HU3KOYTJIEPOJAUCTON CTAIH YriIepoaoM?
Bnagets —  npod)ecCHOHANBHEIM si3bIKOM B oGmactu | IIPMMepHbIe MPAKTHYECKHE 3aIaHMs1 /LIS 324€Ta N0 PEIeHHI0 32124 U3

MaTCpHUaAJIOBCACHUA,

— HNPAKTHYICCKUMU HAaBbIKAMH UCIIOJIb30BAHUSA
OCHOBHBIX METOJOB HMCCJICIOBAaHUSI B obnactu
MaTCpHUaJIOBCACHUA,

— BO3MOX>XHOCTBIO MCKJIUCHHUITIIMHAPHOI'O
MNPUMCHCHHA MAaTCPHUAJIOBCIACHUA

— HaBBIKAMM OLEHKHM TEXHOJIOTMYECKHUX H
CIyKEeOHbIX KayecTB MaTepHaloB IyTeM
KOMILUIEKCHOI'O aHajau3a WX CTIPYKTypbl U
CBONCTB, a TaKKe pE3yJIbTAaTOB
(U3UKO-XMMUYECKUX,  KOPPO3HUOHHBIX  H
JPYTUX UCTIBITAHUN

npodgeccnoHabLHOI 001acTh (4 cemecTp)

1.
2.

w

~

10.

11.

Kax npoBectn makpoananus? KakoBsl ero nemnu, MeTop1?

Kakum MeTomoM MOXXHO HCCNEAOBaTh paclpefesieHue Cepbl B CIUTKE (OTIMBKE,
3aroTOBKE)?

Kak npoBecTu riaybokoe TpaBieHue craabHoro oopasua. Kakossl ero nemnu?

Kakum MeTomOM  MOXXHO  BBISIBUT  TOPBI, TPEHIMHBI, PAKOBUHBI, KPYIHBIC
HEMETaUTHYECKUE BKIIOUCHHS B OTJIMBKE (CIHUTKE, OTIMBKE, TOKOBKE, pOKaTe)?

[Ipu makpoaHanu3e CIUTKA BBISBIIEH JIMKBAIMOHHBIN KBaJpaT (Mo ycaouHas JUKBaLHs,
oceBasi MOPUCTOCTh, CKBOPEUHUK, KAMHEBUIHBIN W3IIOM, (JIOKEHBI, MUGEPHBIH U3JI0M,
paccnoenne). OOBSICHUTH TPUUUHBI MOSBICHUS 3TOTO JAedeKTa U BO3ZMOXKHBIE CITOCOOBI
€ro UCHpaBleHus (MIPEAOTBPAIICHNUS).

Kak oTnnuuTh yCTaJOCTHBIA HW3JIOM OT MNpOYUX BUIOB H3ia0ma? KakoBbl NpUYMHBI
MIPOSABJIEHUS TAKOTO U310Ma?

Kak oTnnuuTh Bsi3KO€ pa3pylieHue OT XPYNKOTro?

Kak mpoBecT MHMKPOCKONHMYECKOE HCCIEIOBaHHE MeTaUuIMdyeckoro matepuana? Uro
MOYHO BBISIBUTh C IOMOIIBIO TAKOTO MCCIIEIOBAHUSA?

Kax MOXHO MOBIMATH HAa BEJIMUMHY 3€pHA NPU KpUcTam3auun Metaa? Kakue Mepsl
MOKHO TPEIJIOKHUTh AJII TOrO, YTOOBI OOECHEeYUThH MOJyYeHHE MEJKOTO 3epHa MpH
KpUCTAJIN3ALUU?

OOBSICHUT, B UYEM pa3IMuyue MEXKIY XOJOJHOW W TOpsYed TUIaCTHYECKOU
nedopmanusimu? [louemy mpu XOJOAHOW TUIACTHYECKOW AeopMaIiil HaOJIFOIAETCs
YIPOYHEHUE METAIA, a IPU TOPSTYEil 3TOr0 HE MPOUCXOAUT?

Kak BOCCTaHOBHTPH TUIACTUYHOCTH XOJIOIHOAe(HOPMHPOBAHHOTO JIHCTA (KATUOPOBAaHHON
3arOTOBKH, BOJIOYEHOM MIPOBOJIOKH)? Kak OCYIIECTBUTH Oneparuio
PEKPUCTAIIIM3ALMOHHOTO OTXKUTa?
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIN N

[Tnanupyembie pe3ynbTaThl 00 yIeHHS

OneHouHbIE CpesICTBA

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Kak omnpenenutes mnpenen ymnpyroctu (mpeaen TEKydyecTd, TMpeaena IMpPOYHOCTH,
OTHOCHUTEJIbHOE YAJIMHEHUE, OTHOCUTENIBHOE CYXEHHE, TBEPIOCTh, YAAPHYIO BSI3KOCTh)
Marepuana’?

Kax ompenenantb OTHOCUTENbHOE KOJIMYECTBO (Da3 (CTPYKTYpPHBIX COCTAaBISIIONINX) MPHU
3aJJaHHOI TemnepaType B ABOMHBIX ciutaBax? [losicHUTh rpaduyecku.

[Ipu xakux ycloBHUSIX B METAJNIMYECKUX CILJIaBaX MOXET 00pa3oBaTh TBEPIAbI PacTBOP
3aMelleHusl (TBEpIbI pacTBOp BHEIPEHMS, XUMHUYECKOE COEIAMHEHHE, MEXaHHYECKas
cMech KOMNOHEHTOB)? Kak BRITIAAAT 001acTh ATUX (Pa3 Ha AUarpaMMax COCTOSTHHS?
CxemMaTuyHO U300pa3uTh KPHUBYIO OXJAXKACHUS M CTPYKTYpy JH00Oro crjasa
JBYXKOMIIOHEHTHOM  cUCTEeMBbl (C  OTCYTCTBUEM  pacTBOPUMOCTH, C  IOJHOU
pacTBOPUMOCTBIO, C OIPAaHMYEHHOM pPAacCTBOPUMOCTbIO KOMIIOHEHTOB B TBEPAOM
COCTOSIHUM) IIPH KOMHATHOM TeMIieparype.

CxeMaTu4HO M300pa3uTh CTPYKTYPY JIFOOOTO CIUIaBa JABYXKOMIIOHEHTHOH CHCTEMBI IPU
KOMHAaTHOM TEMIIepaType, pacCyuTaB OTHOCHUTEIIBHOE KOJMUYECTBO CTPYKTYPHBIX
COCTaBJISAOILUX.

[Ipy MUKpPOCKONMYECKOM HCCJEIOBAaHUU B CIUIaBe HaOMoJaroTcs 3epHa deppuTta U
HEOOJIbIIOE KOJMYECTBO IleMeHTUTa. Kak HasbiBaeTcss Takod cmiaB? KakoBbl ero
CBOMCTBA U 00JIaCTH MPUMCHCHHS?

Ilpr MHKpPOCKOITMYECKOM HCCIIEIOBAaHMHM B CIUIaBE HaONogaroTcst 3epHa (eppurta u
nepiut. Kak Has3piBaeTcst Takol cruiaB? KakoBbl €ro cBOWCTBA M KaK OHU 3aBHUCSAT OT
KonuuecTBa nepiaura? KakoBbl 001acTi IPUMEHEHHUS ITUX I1aBOB?

[Ipy MHKpPOCKONMYECKOM UCCIENOBaHMM B CIUlaBe HabOmonatorcs mepnut. Kak
Ha3bIBaeTcsl Takoi criaB? KakoBbl pa3HOBUIHOCTU TaKOH CTPYKTYPBI U Pa3IMyUs B UX
cBoiicTBax?

[Ipy MHUKpPOCKOIIMYECKOM HCCIEIOBAaHUM B CIJIaB€ HAONIONAIOTCA MEpPIUT M CeTKa
LEMEHTHUTA 10 rpaHuLaM 3epeH. Kak Ha3piBaeTcs Takoil cruias? KakoBbl ero cBoicTBa u
o0yacTy MpUMEHEeHUs?

IIpy MHUKpPOCKONMHMYECKOM HCCIIEIOBAaHUM B cIUlaBe HabOmomaercss JseneOypur. Kak
HasbIBaeTcs Takoi criaB? KakoBel ero cBoiicTBa u 00J1aCTH IPUMEHEHUS?

Ilpy MHKpPOCKOIIMYECKOM HCCIIEIOBAaHMM B CIUIaBE HaOJIIOJaroTcsl 3epHa (epputa u
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23.

24.

25.

26.

BKJIIIOueHus rpadura. Kak HazpiBaercs Takue cruiaBbl? KakoBbl pa3HOBUIHOCTH CILJIAaBOB
C TAKUMH CTPYKTYPHBIMU COCTaBIISIOIIMMU, KAKOBBI Pa3INyus B UX CBOHCTBaxX?

[Ipr MHKPOCKONMYECKOM HCCIEIOBAaHMM B CIUIaBe HaOroAaloTcs 3epHa (Qeppura,
NepJuT U BKIoueHus rpadura. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbl pa3HOBUIHOCTH
CIUIaBOB C TAKUMU CTPYKTYPHBIMHU COCTAaBJISAIOIIMMU, KAKOBBI Pa3INyus B UX CBOMCTBaX?

IIpn MUKpPOCKONMMYECKOM HCCIIEOBAaHUM B CIUIaBE HAOIIOAAIOTCS NEPIUT U BKIIOUCHHUS
rpa¢uta. Kak HazpiBaercss Takue crutaBbl? KakoBbl pa3HOBUIHOCTH CIUIABOB C TaKUMH
CTPYKTYPHBIMU COCTaBJIIOIIUMHU, KAKOBBI PAa3JIM4Us B UX CBOMCTBAX?

Kak naeHTtuuupoBars B CTaId BUAMAHIITETTOBYIO CTPYKTYpY? IIpH Kakux ycioBusX
OHa MOKET 00pa30BaThCsS M KaK 3TO MOBJIMSIET HA CBOMCTBA CTaIH?

[Ipy xakux ycCIOBHSX B CTaJld MOKET 00pa3oBaThes nepechilieHHbl (epput? Kak on
HOBJMsIET Ha cBoiicTBa cTanu. Kak npenorBpatutk ero oopa3oBanue?

IpuMepHbIe MPpAKTHYECKHUE 3QaHHUS [IJIsl DK3aMeHA MO0 PelieHUIo 321249 13
npogeccnoHabLHOI 001acTH (5 cemecTp)

1.

2.

o

OObsIiCHUTH, KaK BbIOpaTh COJEp)KaHUE YIVIEpOJia B CTAIW JJIs W3TOTOBICHUS AETaId
MAalINH, KOHCTPYKIUHU WA COOPYKECHHUS.

OOBsACHUTD, KaK BBIOPATh COJEPIKAHUE YIiIepoJa B CTAU I U3TOTOBICHHS PEXKYIIETO
(IITaMITOBOT'0) HHCTPYMEHTA.

Kak 1o cTpyKTypHOMY MpH3HAKYy MOKHO OIPEIENUTh CTalb (Oenblii 4yryH, cepblit
YYT'yH, [IOJIOBUHYATHIM YYT'yH, JKeJIe30 TEXHUUECKOW YMCTOThI)?

OOBSICHUTH, MOKHO JIM HUCIOJB30BaTh OE€JNbIiI UYr'yH B KaueCTBE KOHCTPYKIIMOHHOTO
MaTepuaa.

OOBSICHUTH IPEUMYIIECTBA CEPOr0 YYT'YHA IO CPAaBHEHUIO CO CTAJIBIO.

OOBACHUTb, MOXHO JIM HCIOJIb30BaTh O€Jblil YyryH B KauyecTBE KOHCTPYKIMOHHOTO
MaTtepuaina’?

. O0bsicHUTH, Kakasg ¢opma rpaduTa B MEHBIIEH CTENeHH OcialiseT MeTauTUYecKyro

ocHOBY uyryHa? Kak noiayuuts Takyo gopmy rpadura B oTauBke?
Kak moiay4uTrh OTIMBKY €O CTPYKTYpOH KOBKOTO uyryHa? KakoBbl pa3HOBHAHOCTH
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CTPYKTYpPBI TAKOT'O YyT'YHa U €ro CBOKMCTBA?

9. Iouemy He MPOUCXOAMUT YMPOUHEHHS CTAIU MPH TOPSUYCH TUIACTHYECKOH edopManuu

10.

11.

12.
13.
14.
15.
16.
17.
18.

19.
20.

21.

22.

23.

24.

npu 1050 °C?

[Touemy nedopmanus cunna (T = 327 °C) npu KOMHATHOM TemrmepaType sIBJISIETCS
ropsiaeit nedopmarueii?

[Ipu pexpucCTaIIM3aMOHHOM OTXKMI€ XOJIOAHOKATaHOM JeHThl u3 cramu  O8km
oxjaxaeHue B uHTepBasie Temmeparyp 680 — 370 °C BemyT ¢ Mayloi CKOpPOCTBIO.
[Touemy 3T0 HEOOXOIUMO?

HazHaunth pexuM pEKPUCTAIUIM3ALUOHHOTO OTXKUIAa Ul  HHUKOYIJIEPOAMCTON
XOJIOJHOKATaHOM JINCTOBOM CTaIM.

Kak onpenensior CKJIOHHOCTb CTajH K pOCTY 3€pHa IIPU Harpese?

Ha3HaunTte peXuM NOJHOTO OTXKHUTa JUIsl CTAJIA MapKH 45.

HazHauuts pexuM HOpMalu3aluy I CTald Mapku 45.

BeiOpaTh TepmMuueckyto 00paboTKy AJi UCIIPABICHUS BUJIMAHIITETTOBONW CTPYKTYpHI B
CTaJIbHOM OTJIMBKE.

BeiOpaTth Tepmuueckyro o0paOOTKy JUIsl MCIpaBICHHS] KPYMHO3EPHUCTOW CTPYKTYpbI
ropsiYeKaTaHOM CTaJIH.

BreiOpath 3akamouHylo cpeay, OOECIeUHBAIOIIYI0 HaWOONBIIYI0 IPOKATMBAEMOCTh
YTIIEPOJUCTON CTaH.

Br10path 3akanounyro cpey s 3aKaiKy JICTUPOBAHHOM YIIIEPOAUCTON CTaJIH.
BriOpath pexxuM OTIycKa 3aKajJeHHOH cTaiu, 00eCTeYrBaIOIUil COXpaHEHUE BBICOKOM
TBEPAOCTH.

BoiOpate pexxuM OTIyCKa 3aKajleHHOM CTalM, OOECHEeuMBAIOIIUN BBICOKHE YIPYTUe
CBOMCTBA

BriOpath pexum OTIycKa 3aKaJeHHOW CTalli, 00eCIeUnBaIOUINA COYETaHHUE BBICOKOM
IIPOYHOCTH, TBEPAOCTH, INIACTUYHOCTH U yJAPHOH BA3KOCTH.

Cranp 45 Obula moJBEprHyTa HarpeBy IoOJ 3akanky jao Temnepatypsl 740 u 840 °C.
Kakoii pexxuM HarpeBa BbIOpaH NPaBUIIBHO U TTOYEMY?

Cranp Y10 Obuta moaBeprayra HarpeBy moj 3akaiky ao temmneparypsl 740 u 900 °C.
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Kakoii pexxuM HarpeBa BbIOpaH MPaBUIIBHO U TIOYEMY?
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0) Ilopsaaok mnpoBeleHUs] NMPOMEKYTOYHON ATTECTALMH, NMOKA3aTeJIH M KPUTEPHU
OLlCHMBAHMUS:

IIpome:xxyTouHas aTTecTalus N0 AUCHUILIUHe «MaTepuaJioBeieHue» B 4-0M ceMecTpe
BKJIIOYAET TEOPETUUECKHE BOIIPOCHI, TTO3BOJIAIONINE OLICHUTh YPOBEHb YCBOSHHS 00YyUaIOLIMMHUCS
3HAaHMWA, W TIPAKTUYECKUE 3aJaHusl, BBIABIAIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUH U
BJIaJICHUN, U TIPOBOJUTCS B BUJIE 3a4€Ta.

3ayeT NpOCTaBIIAETCS IMOCJE OLIEHKHM 3HAHMM OOydYarolIMXCsl IO pe3yibTaTaM 3alluThl
BBITIOJIHEHHBIX JTAOOPATOPHBIX PabOT M KOHTPOJBHBIX pPabOT, BKIIOYAIOUIMX TEOPETUYECKHE
BOIIPOCHI U IPAKTUYECKUE 3a1aHUS.

IlToka3aTen U KpUTEpPHH OLICHUBAHUA 3a4eTa (4 cemecTp):

Jns monydeHus: OUeHKU

— «3a4TeHO0» — OOyJaroIIMiCs [JOJDKEH II0Ka3aTh 3HAaHUS HE TOJIBKO HAa YpPOBHE
BOCTIPOM3BENICHUS] U OOBSCHEHUS WH(POPMAIMM, HO W HHTEJUICKTyaJbHbIE HABBIKM PEIICHUS
npoOseM M 3a7ay, HAXOXKICHHUS YHUKAJIbHBIX OTBETOB K MpoOJeMaM, OLEHKH U BBIHECEHHS
KPUTUYECKUX CYKICHUH;

— «He 324TeH0» — 00yJaroIuiicsl He MOXET MoKa3aTh 3HAHUS HAa YPOBHE BOCIIPOU3BEACHUS
1 00bsICHEHH WH(POPMALINH, HE MOXKET MOKa3aTh MHTEUICKTyaIbHbIE HABBIKH PEIICHHS MTPOCTHIX
3az1ad.

IIpoMesxkyTOouHas1 aTTecTAllMA MO IMCHUILINHE «MaTepuasioBeaeHue» B 5-0M cemecTpe
BKJIFOYAET TEOPETUUECKUE BOMIPOCHI, O3BOJISIIOLIUE OLICHUTh YPOBEHb YCBOCHHS O0YyUaIOIIIMMUCS
3HaHWWA, U TPAKTUYECKUE 3aJaHUsl, BBIABIAIONINE CTENEHb CHOPMUPOBAHHOCTH YMEHUH U
BJIQJICHUM, U TIPOBOJUTCS B (pOopMe HK3ameHa

DK3aMeH MO JaHHOW TUCIUILUIMHE MPOBOAMUTCA B YCTHOH (hopMe MO HK3aMEHALMOHHBIM
OousieraM, KaXIblii M3 KOTOPBIX BKJIIOYAET 2 TEOPETUYECKUX BOMpPOCAa U OAHO IMPAKTUUYECKOE
3a/laHue.

Ioka3zaresu u KpUTEpPUM OlleHUBAHMS IK3aMeHa (5 cemecTp):

— Ha OLEHKY «OTJHYHO» — OOy4arouuiicss JEMOHCTPUPYET BBICOKMH YpPOBEHb
c(OpMUPOBAHHOCTH KOMIIETEHIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe M TIyOOKOoe 3HaHME
y4eOHOro Marepuaja, CBOOOJHO BBITIOJHSET MPAKTHUYECKUE 3aJaHus, CBOOOTHO OIEpUPYET
3HAHUSMH, YMEHUSMHU, IPUMEHSET UX B CUTYalIUsX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «XOpomo» — oOydalIluics JIEeMOHCTPUPYET CPEJAHUNA YPOBEHb
c(OpPMUPOBAHHOCTH KOMIIETEHIMI: OCHOBHBIC 3HAHUS, YMEHHsS OCBOCHBI, HO JIOMYCKAaIOTCS
HE3HAYUTCJIIBHBIC OIHI/I6KI/I, HETOYHOCTH, 3aTPYAHCHUS ITPHU aHAITUTUYCCKHUX OIICpaluix, ICPEHOCC
3HAHWI U YMEHU Ha HOBbIEC, HECTAHAAPTHBIC CUTYAIUH.

— Ha OIICHKY «Yy/JAOBJIETBOPUTEJbHO» — OOYJAIOUIUHCA IEMOHCTPHPYET TOPOTOBBII
ypOBEHb COPMUPOBAHHOCTH KOMIIETEHIIHA: B X0JI¢ KOHTPOJIBHBIX MEPONPUATUN JAOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTIEJIbHBIX 3HAHHUM, yMEHUI, HaBBIKOB, OOy4aroUIuiics
HUCTBITBIBACT 3HAYUTCIIBHLIC 3aTPYAHCHHUA IIPHU OLCPUPOBAHWU 3HAHUAMU U YMCHUAMU IIPU HUX
[IepeHoce Ha HOBBIE CUTYaLIUH.

— Ha OIICHKY «HEeY/I0BJIE€TBOPUTEIbHO» — 00yJaroNIuiicss JEMOHCTPUPYET 3HaHUA He Ooliee
20% TeopeTHUecKOro marepuasna, AOMYCKaeT CYUIECTBEHHbIE OIIMOKHU, HE MOXET IOoKa3aTh
HUHTCJUICKTYAJIbHBIC HABBIKW PCIICHUSA ITPOCTHIX 3a/1a4.
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