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Paboyas mporpamma coctasiiena Ha ocHoBe @PI'OC BO 1o HampaBieHHIO MOATOTOBKH
22.03.02 Metamnyprus (ypoBeHb 6akanaBpuara) (nprka3 MunoOpHayku Poccuu ot 04.12.2015
r. Ne 1427)

Pabouasi mporpamma paccMoTpeHa M onoOpeHa Ha 3acemaHdM Kadenpsl JIMTEHHBIX
IPOLIECCOB H MaTEpHAIOBEICHHUS
19.02.2020, npotokon Ne 8
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JIucr aktyanusanuu padoyeii nporpaMmbl

Pabouast mporpamMma repecMoTpena, 00CcykaeHa u o100pena s peanuzanuu B 2021 - 2022
yueOHOM roy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB I MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoktucton

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 . Ne

3aB. kadeapoii H.A. ®eoxTucron

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron

Pabouas nporpamma nepecmotpena, o0cyxeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MAaTEPHATIOBEICHHUS

[Iporokomn ot 20 1. Ne

3aB. kadenpoii H.A. ®eoktuctoB




1 Iles1u ocBOEHUSI T CHMUTLTHHBI (MOLYJI51)

Hemnstmu ocBoenus aucuuranabl «MATEPUAJIOBEJIEHUE sBasitoTcs: mpuobpeTeHne
CTYyJICHTaMH TCOPETUYECKHX 3HAHUKW O 3aKOHOMEPHOCTAX, ONPENCAIOMUX CBOWCTBA
MaTepHaJioB, MPAKTHUUYECKUX HABBIKOB KOHTPOJIS M IMPOTHO3WPOBAHUS CBOWCTB U IOBEJICHUS
MaTepHaJIOB B PA3JIMYHBIX YCIOBHIX UX 00paOOTKM M AKCIUTyaTalluy, HEOOXOIMMBIX OakajaBpy
no npoduno «{uppoBoil aHanu3 u ynpasieHHe BBICOKOI(P(EKTUBHBIMU MHPOTEXHOJIOTUSIMH
MOJTYYCHUS MaTepHaIOB) TUTS TIJI0IOTBOPHOM Hay4YHO-MCCIIEI0BATEIbCKON u
MIPOU3BOJICTBEHHO-TEXHOJIOTHYECKOM JIeATETbHOCTH.

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

HNucuummuaa MatepuanoBeieHUe BXOJUT B BapHATHBHYIO YacTh Y4YeOHOTO I1aHa
00pa3zoBaTeIbHON MPOTPAMMBI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHS,  BJIAJICHUSA),
c(hopMHpOBaHHEIC B PE3YyJIbTATE U3YUCHUS NUCIUTLIINH/ TPAKTHK:

Xumus

Hcropus TexHUKN

Hcropus meramnyprumn

dusnyeckas XUMHs

VY4yeOHas - 03HaKOMUTENbHAs PAKTHKA

Mertposnorusi, cTaniapTu3anus u cepTUPUKaLsL

3HaHus (YMEHHUs, BIaJIeHHs), IOJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yYSHUS TUCIUTLTNH/TIPAKTHK:

VYyeOHast - OpakTHKa IO MOJIYYEHHIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUH WU
HaBBIKOB, B TOM 4HCJIE€ IIEPBUYHBIX YMEHUH U HAaBBIKOB HAyYHO-HCCIIEI0BATEIbCKOU
JIEATEIIbHOCTH

MonennpoBaHue MPoOLECCOB U 0ObEKTOB B METAJLTYpIUH

MeTtopl MCCIIE0BAHNN MATEPUAIIOB U IIPOLIECCOB

[Ipon3BocTBEHHAs - MpPaKTHUKa IO MOJIyYEHUIO IMPO(ECCUOHATBHBIX YMEHUN U OIbITa
npodecCHOHATBHOMN JesITeTbHOCTH

[TonroToBka K 3alUTe U 3aIIMTa BBITYCKHON KBAIM(UKAITMOHHON paboThI

ITonroroBka k ca4e u czja4a rocyapCTBEHHOTO DK3aMEHa

[Ipon3BOACTBEHHAS — IPEAIUIIIIOMHAS IPAKTUKA

MeTo bl KOHTPOJIS M aHAJIN3a BELIECTB

[InanupoBaHue dKCIEpUMEHTA

JInTertHOE TPOU3BOACTBO

BrearperaTHas o6paboTKa 4yryHa U cTajiu

Hayuno-uccnenoparenbsckas padoTta

OCHOBBI MUHEpAJIOTUN

Teopus kpucrannorpadun

TexHOoI0rny NOPOIKOBON METAIUTYPTUH

3 KomnereHuuu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ NIJIAHUPYEMBbIE Pe3yJabTaThl 00yUeHu sl

B pesynpTaTe ocBoeHUs MUCHUIIIUHBI (MOAyms) «MaTepuanoBeneHne» oO0yqaronIuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETEHIUSIMHU:

CTpyKTypHBIi [Tnanupyemsble pe3ynbTaThl 00ydeHUs
JIEMEHT
KOMIIETEHIINH

[1K-12 ciocoGHOCTHIO OCYIIECTBISATH BHIOOP MAaTEPUAIOB IJIST M3/ICTUI Pa3IMYHOTO Ha3HAYCHUSI
C YYETOM DKCIUTYaTaIl[HOHHBIX TPEOOBAHMIA U OXPAHBI OKPYKAIOIIEH CpeIbl




3HaTh

- OCHOBHBIC OTIPE/ICIICHUS U TIOHTHSI MaTepUATIOBEICHYS;

- OCHOBHBIEC METO/IbI UCCIICI0BAHMIA, HCIIOJIb3yeMbIX B MAaTEPUATIOBEICHUM;
- CYIIHOCTb M 3aKOHOMEPHOCTH IPOIIECCOB TPU KPUCTAILTH3ALUH,
nedopmanuu, HarpeBe 1epOPMHUPOBAHHBIX METAILIOB;

- CYIIHOCTh M 3aKOHOMEPHOCTH (Da30BBIX U CTPYKTYpPHBIX PEBpPAIICHHI B
CIUTaBax MpPU TEPMUUECKOM, TEPMO-MEXaHUUECKOM U XUMHKO- TEPMHICCKOM
BO3JCHUCTBUSX;

- BIIUSIHUE CTPYKTYPHBIX XapaKTEPUCTHUK Ha CBOWCTBA MaTEPHUAIIOB M UX
M3MEHEHHMS TOJ] BIUSHUEM YCIOBUN POU3BOJICTBA, 00PaOOTKU U
IKCILTyaTallUH;

- OCHOBHBIC THITbI KOHCTPYKIIMOHHBIX ¥ HHCTPYMCHTAJIbHBIX MaTEPUAIIOB;
- OCHOBHBIE IIPHHIMITBI BEIOOpa MaTepualia Jyisl U3/IeIHi pa3InyHOro
Ha3HAYCHUS C yYETOM IKCILTyaTal[HOHHBIX TPEOOBAHHIA M OXPaHBI
OKPY’Karowien cpeibl

YmeTh

- aHAJIM3UPOBATh JIaHHBIE O CTPYKTYPE U CBOMCTBAX, TEXHOJIOTMYECKUX
rpoiieccax MpoU3BOJICTBA, 00padOTKU U MOAU(PHUKALIUA MATEPUATIOB
IPUMEHUTEIBHO K PEIICHHUIO IIOCTABJICHHbBIX 3a/1a4;

- IprOOpeTaTh 3HAHHUS B 00JIACTH MaTEPUAIOBEICHUS;

- IPUMEHATh IPUHLUIIBI BEIOOpa MaTepualia s U3AEIUi pa3InuHOro
HA3HAYEHUS C yUYETOM IKCILTyaTallMOHHBIX TPEOOBAaHUI U OXpaHBI
OKpy’Karolel cpeabl;

- IPUMEHATh MaTepUAIOBEAUECKHUE 3HAHUS B TPO(HECCUOHATIBHOM
JeSITeIbHOCTH; MC0JIb30BAaTh MX HA MEXIUCIUIUIMHAPHOM YPOBHE

Brnaners

- Ipo(heCCHOHATTLHBIM SI3BIKOM B 00JIACTH MaTepPHAIOBEICHHS;

- IPAaKTUYECKUMHU HAaBBIKAMH MCIIOJIb30BaHUSA OCHOBHBIX METOJIOB
UCCIIEIOBaHMs B 00JIaCTH MaTepUaIOBEACHMUS;

- BO3MO>KHOCTBI0 MEXIUCLUIUIMHAPHOIO IPUMEHEHUsI MAaTEPUATIOBEACHUS;
- HaBBIKaMU OILICHKHU TEXHOJOTUYECKUX U CIIY)KEOHBIX Ka4yeCTB MaTepHaioB
IIyTEM KOMIIJICKCHOI'O aHAJIN3a UX CTPYKTYPBI U CBOUCTB, a TAKKE
Pe3yJIbTaTOB (PU3NKO-XUMUYECKUX, KOPPO3UOHHBIX U JPYTUX HCIBITAHUIH;
- HaBbIKaMU BbIOOpa MaTepuana A U3AEIUH pa3IndHoro Ha3HaYeHUs ¢
Y4ETOM 3KCIUTyaTallMOHHBIX TPEOOBAHUN U OXPaHbI OKPY’KAIOLIEH cpeabl




4. CTpyKTYpa, 00bEM U coiep:kaHue TUCHHUIIINHBI (MOIYJIS)
OO0mmast TpyI0eMKOCTh AUCIHILTUHBI COCTaBIsAeT 9 3aueTHBIX eauHuI 324 akaj. 9acoB, B TOM
qHCIe:
— KOHTaKTHas padora — 124,8 akan. yacos:
—ayaurtopHas — 119 akan. yacos;
— BHeayIUTOpHas — 5,8 akaj. 4acoB
— camocTosTenpHas padota — 163,5 aka. yacos;
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. Jaca

dDopMa aTTecTaluu - 3a4€T, 9K3aMCH

AynuropHas g
o | xouTakTHas pabota E 3 dopma TEKyIIEro
=
N B aKaj. yacax 2] Bu KOHTPOJIS
Pazpen/ tema 3 (B axaz. yacax) == A . P Kon
S 3 © | camocTosTenbHOI | ycrieBaeMOCTH H
JTACIUTUTAHBI 5 S . | xoMneTeHK
O 0 & padoThI MIPOMEKYTOYHOM
na6. | mpaxt. [ € &
Tex. e =< aTTecTaluu
3aH. 3aH. | O &
1. Beenenue
1.1 Pomp mMarepuama B
JKCILTyaTaluu U3AeNnil. .
IMpopaboTka Texyumii
Ocropiste TTOHATHA. Teopefnqecxoro KOHTy H(-)IJIB'
Hctopus pa3BuTHS 2 5,2 P POIL: IK-12
(JIEKIIMOHHOTO) VcTHbIH
MaTepHaJOBEACHUS Kak
Marepuana 9KCIIPECC-0IIPoC
Hayku.Kimaccnduxarys
MaTepHaJoB.
4 [TpopaboTka
1.2 Knaccudukarus JIEKIITIOHHOTO Texymuit
MaTepHajoB. OcHOBHbIE MaTepHana; KOHTPOJIb:
CBOICTBa MaTepuaoB. MOATOTOBKA K 3amuTa
CBs3p MEXIY CTPYKTYpOi 2 1 6 71a00PaTOPHBIM 71a00paTOPHBIX MK-12
¥ CBOWCTBaMH MaTEpHAJIOB. 3aHATHSM; padoT.
Meronpt HCCIIEOBaHUs IIOATOTOBKA K KouTponbnas
CTPYKTYPBIL KOHTPOJIBHON paboTta
pabore
Wroro no pazneny 4 1 11,2
2. ATOMHO-KpPHCTAJITHYECKOE
CTPOCHHE MaTEpHAIIOB
IMpopaboTka
2.1 Bugpl KpHCTAUIOB. JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Kpucranmueckast MaTepHana;
2 6 Kontponbnas MK-12
pemrerka.  ITomumopdusm. MOATOTOBKA K aGora
AHnzoTrponusi. KOHTPOJIbHOU p
4 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIHOHHOTO .
K I/ICT&J‘IJ‘II/I‘IGCKOFOJI ¥ Ma:e nana; Texymuii koHTpOH
p 2 6 P ’ Kontponbnas MK-12
CTpPOCHMUA. MexaHu3MBbI IIOATrOTOBKA K a60Ta
mudhy3uu KOHTPOJIBHON p
pabore
Wroro no pazneny 4 12
3. Kpucrannmm3zanus paciuiaBos




[TpopaboTka

JICKIIUOHHOTO .
3.1 TepmoauHamMuuecKue MATePHANA: Tekyluii KOHTPOJIb
YCIIOBUSI KpPUCTAJLTU3AIUH. P ’ KonTponpuas
MOJATOTOBKA K
Mexanusm paboTa
2 8 n1a00paTOpHBIM IK-12
KpHUCTAJUTH3AIIHH. 3amura
3aHSITHSIM;
IMapameTpbl Tab0paTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. . pabot
KOHTPOJIbHOU
pabore
ITpopaboTka
3.2 CamonpousBoibHas | JIEKIIMOHHOTO .
Tekyuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;
KonTponpuas
KPUCTAITH3AIHS. MOJTOTOBKA K aGora
MomudunupoBanue. 221 8 n1ab0paTOpHBIM gamma IK-12
JennpurtHas 3aHSITHSIM;
1a60paTOPHBIX
kpucTammsanusi. CTpoeHne MOATOTOBKA K aGor
CITUTKA KOHTPOJIbHOU P
pabore
HWroro no pazneny 421 16
4., Jlepopmanmust u  Harpes
JeOpMHPOBaHHBIX MAaTEPHAIIOB
IMpopaboTka
4.1 VYupyras u JICKITMOHHOTO .
pyr H TekyIuii KOHTPOJIb
IUIACTHYECKas Mmarepuana;
KonTponpuas
nedopmanmsa.  MexaHH3M MOATOTOBKA K
pabota
nedopmanuu.  M3meHeHue /11 6 71a00PaTOPHBIM ammra IK-12
CTPYKTYpPBl U CBOMCTB 3aHATHSIM;
1a00paTOPHBIX
HOJUKPUCTAIIHIECKOTO MOJITOTOBKA K aGoT
MeTaiuia pu AedhopMarym. KOHTPOJIBHOU p
pabore
ITpopaboTka
JIEKIUOHHOTO .
Texkyuuii KOHTPOIIb
Marepuana;
4.2 V3MeHeHHEe CTPYKTYpHI KonrponbHas
U CBOICTB TNpU Harpese HOATOTOBKA K¢ abota
p p /11 6 1a00PaTOPHBIM P MK-12
neopMHPOBaHHOTO 3amuTa
3aHATHSM;
MeTaua. 71a00paTOPHBIX
MOJATOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
HWroro no pazaeny 221 12
5.  MexaHnueckue  CBOMCTBA
MaTepuaIoB
[IpopaboTka
JIEKLIHOHHOTO .
5.1 OcHOBHbIE TOHSATHA H MaTtepuaa; Texymuii koHTpOH
' 6 P ’ Koutponbhas I1K-12
OIIpeIeIeHHSI. MOATOTOBKA K
. pabota
KOHTPOJILHOX
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Marepuana;
5.2 Bugsl, MeTromsl H 3amura
o0opynoBaHue IS foAroToBia K 71a00paTOPHBIX
Py 2 6 n1abopaTopHBIM patop [K-12
WCIIBITAHUSI MEXaHUYECKHX pabot
. 3aHITHSIM;
CBOMCTB. KontponbHas
IIOATrOTOBKA K
N pabota
KOHTPOJIBbHON
pabore
Wroro no pazaeny 2 12

6. ®da3oBble W CTPYKTypHBIE

MpeBpalCHUs
JIByXKOMITOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




ITpopaboTka

JICKIHORHOTO | o LM KOHTPOJIb
6.1 OcHOBHBIC TIOHATHS Marepuana; Y P
2 6 KoHTposbHas IK-12
TEOPUH CIUIABOB. MOATOTOBKA K aGora
KOHTPOJILHOU p
pabore
ITpopaboTka
JIEKIMOHHOTO .
MATeHALA: Texymuii KOHTPOJIb
6.2 [lmarpaMMbl JIBOIHBIX p ’ KonrponbHas
CHCTEM dopMupoBanue TOZIrOTOBKA K abora
or T' - p zgaoﬁme 4 2 6 11a00paTOpHBIM gamma [K-12
PYKTYP 3aHSITHSIM;
CILIABOB. 1abopaTopHBIX
MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
Hroro no pasaeny 6 2 12
7. Kenezoyrnepoaucreie
CIIABEI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTrHka MATePHANA: Tekymmuit KOHTPOITb
JuarpamMmmbl ¢azoBoro 2 8 no;:u‘oI; OBKa’K KonTponbhas [K-12
COCTOSIHUS JKeJIe30-YTIIEPO.T . pabora
KOHTPOJIBHON
pabore
ITpopaboTka
JIEKLIIUOHHOTO .
MATeDHAIA: Texymuii KOHTPOIB
7.2 dopmupoBaHue Ho;:[roI; OBKa’K KontponbHas
CTPYKTYpBl ~ CTalleii | abora
PYKTYD 4 6/21 8 n1ab0paTOpHBIM P IK-12
YYI'YHOB B PaBHOBECHOM 3amuTa
3aHITHSM;
COCTOSIHUH. Ta00paTOPHBIX
MOATOTOBKA K aGor
KOHTPOJIbHOU p
pabote
Hroro no pazaeny 6 6/21 16
8. 3auer
[IpopaboTka [IpomexyTouHbIi
JICKIITMOHHOTO KOHTpOJIb (3a4er)
Marepuana. CobecemoBanue B
8.1 KoHcynpranmum 10 p %
Wzyuenue ycTHOH opme ¢
BOIIpOCaM  TOATOTOBKH K [K-12
sauer JIOTIOJTHUTEIIEHOTO y4eTOM
y Marepuaa. pEe3yJIbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4ETy MEpONPUATUI
Hroro no pazneny
Hroro 3a cemectp 34 | 17/61 91,2 3a4éT
9. Knaccudukanus, MapKupoBKa
u NpUMEHEHHUE
XKEJIE30YTIEPOIUCTHIX CIJIABOB
[IpopaboTka
JIEKLIHOHHOTO .
9.1 (0):33 MEeXIy Ma]ll“e ana: Texkymuit KOHTPOJIb
CTPYKTYpOW W CBOMCTBaMHU noarogoBKa} KonrponbHas
CephIX YYTyHOB. abora
p yry 5 2 221 6 na0opaTopHBIM P
Kaccudwnkanms, 3amura
3aHITHSIM;
MapKHUPOBKa M NPUMCHEHHE HOAFOTOBKA K 71a00paTOPHBIX
CepBIX U OB. . abot
p yrys KOHTPOJIbHON p

pabore




[TpopaboTka

JIEKI[HOHHOTO .
Texymuii KOHTPOIIb
9.2 BnusiHMEe yriepoaa u MaTepHana;
o " Kontponbhas
npuMeced  Ha  CBOIcTBa HOJTOTOBKA K
o paboTa
craneir.  Knaccuduxanus, 421 6,3 | mabopaTopHBIM Samira
MapKHpOBKa U NPHMEHEHNE 3aHATHAM;
o 1a60paTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
HUroro no pasaeny 6/41 12,3
10. DopMmupoBaHUe
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKI[HOHHOTO .
Tekymuii KOHTPOJIb
MaTepHana;
KonTponpuas
10.1 dazoBrie MOATOTOBKA K
paboTa
MPEBPALICHUs] B CTalld IIPH 2/11 4 1a60PaTOPHBIM ammra
Harpese. 3aHATHSIM;
71a00paTOPHBIX
HOJrOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
IMpopaboTka
JIEKITHOHHOTO .
Tekymuii KOHTPOJIb
Mmarepuana;
KonTponpuas
10.2 ®dasoBbIe IMOJITOTOBKA K
pabota
MIPEBPALICHUS. B CTalld NIPU 4/11 8 71a00PaTOPHBIM ammra
OXJTK/ICHHH. 3aHATHSIM;
1a00paTOPHBIX
HOJrOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
HWroro no pazneny 6/21 12
11. OcHOBBI  TEpMHUYECKOU
00paboTKn
[IpopaboTka
111 [TonsiTus o JIEKIIUOHHOTO .
. Texkyuuii KOHTPOIIb
TepMHYECKOH  00paboTKe. Marepuana;
2 KoutpomnbHas
Knaccudukanms BHUJIOB MOATOTOBKA K aGora
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM P
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texkyuuii KOHTPOIIb
Mmarepuana;
HOATOTOBKA K KonTponpuas
11.2 Knaccuduxanus, 1eib pabora
2 4 71a00PaTOPHBIM
Y IPUMEHEHUE OTXKHTA. 3amuTa
3aHATHSIM;
71a00paTOPHBIX
HO/rOTOBKA K
N pabot
KOHTPOJIBHON
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Marepuana;
HOATOTOBKA K KoHuTponbHas
11.3 3akanka cranu. Bumsr pabota
321 4 71a00PaTOPHBIM
3aKalIKH. 3ammra
3aHITHSIM;
71a00paTOPHBIX
IIOATrOTOBKA K
N pabot
KOHTPOJIBbHON

pabore




[TpopaboTka

JIEKIIMOHHOTO .
11.4 Ilpespamenus npu MATeDHATA: Texymuii KOHTPOIIb
HarpeBe 3aKaJeHHOM CTajH. HO,Z[FOI”I)“ OBKa’K KonTponpuas
Otmyck CTaJu. paboTa
321 2 n1a00paTOpHBIM
Knaccudukanus, uenp wu 3amura
3aHSITHSIM;
MIPUMEHEHUE BUJIOB HOArOTOBKA K 71a00paToOpHBIX
OTITyCKa. o pabot
KOHTPOJIbHOM
pabore
HUroro no pasaeny 8/41 12
12. Knaccuduxanus,
MapKUpPOBKA, CBOIiCTBa u
MIPUMEHEHUE JIETUPOBAHHBIX
cTanen
ITpopaboTka
JIEKIIMOHHOTO .
. Texymuii KOHTPOJIb
Marepuana; K
HOJATOTOBKA K OHTPOTIbHAA
12.1  KOHCTpYKIIMOHHBIC pabota
2 4 11a00paTOPHBIM
CTaJIH. 3amuTa
3aHATHSIM; 6
Ta00paTOPHBIX
MOATOTOBKA K aGor
KOHTPOJIbHOU p
5 pabote
ITpopaboTka
JIEKLIUOHHOTO .
MATeDHAIA: Texymuii KOHTPOIH
12.2 HHcTpyMeHTalbHbIE P ’ KontponbHas
HOJATOTOBKA K
crami. CTalld W CIUIaBBI C pabota
421 8 n1ab0paTOpHBIM
0cOObIMU  (PUBUYECKUMH | 3amura
. 3aHATHSIM;
XHUMHYECKUMH CBOHCTBaMHU. 7Ta00paTOPHBIX
MOATOTOBKA K aGor
KOHTPOJIbHOU p
pabote
Hroro no pazneny 6/21 12
13. MapxkupoBKka, CBOHCTBA U
NpUMEHEHUE CIUIABOB IBETHBIX
METAJUIOB
IMpopaboTka
JIGKIUMOHHOTO | TeKymuil KOHTpOJIb
13.1 MenHble  CIUIaBHIL. 21N 6 MaTepuania; 3amura
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K 7Ta00paTOPHBIX
nabopaTopHBIM pabot
5 3aHATHSM
[IpopaboTka
132 Amovummii u  ero JnekuoHHoro | Tekymuit KOHTPOJIb
: MaTepHana; 3amura
ciuiaBel. CriiaBel  TUTaHA. 2/11 6 P ’ i
Hpoume crIass: MOATOTOBKA K 71a00paTOPHBIX
P ’ 11a00paTOPHBIM pabor
3aHATHIM
Hroro no paspeny 421 12
14, Hemetannuueckue
MaTepuabl
[IpopaboTka
. CHOBHBIC  BH/IbI JICKIITMOHHOTO eKyIuil KOHTPOJIb
141 O Teky
HEMETaTTHIeCKUX 5 4 12 Marepuana; 3aIuTa
MmatepuanoB. Mx cBolicTBa MOJrOTOBKA K 71a00paTOPHBIX
Y IPUMEHEHUE. 71ab0PaTOPHBIM pabot
3aHATHIM
Wroro no pazneny 4 12

15. TIpomexyTO4HBIH KOHTPOJb
(OK3ameH)




[TpopaboTka

JIEKIHOHHOI'O
Marepuarna. .
15.1 KoHcynpTauuu 1o s peHHe [IpomexyTouHbIH
BOMpOCaM  TOJTOTOBKH K v KOHTPOJIb
JIOITOJIHATEIHHOTO
9K3aMEHY. (Ok3ameH)
Marepuana.
[ToaroroBka
9K3aMEHY
Uroro mo pazneny
Uroro 3a cemectp 34 |34/141 72,3 SK3aMeH
HToro no AUCUUILIMHE 68 |51/201 163,5 3aver, 9k3ameH  |[TK-12




5 Obpa3oBare/ibHbIE TEXHOJIOTHH

IIpu npoBeneHnn yuyeOHbIX 3aHATHI NpenojaBaHue AMCUUIIINHBL «MaTepuanoBe1eHUE»
peanuzyercsi B ¢GopMe KypCOB, COCTaBJICHHBIX C HCIOJB30BAHUEM pPE3YJIbTaTOB HAyYHBIX
UCCIICIOBaHM, MPOBOAMMBIX Ha Kadeape, a TakKe B HEHTPE KOJUICKTHBHOTO ITOJBb30BaHUS
MI'TY, B TOM 4HCIIe C y4ETOM PETHOHAIBHBIX OCOOCHHOCTEH MPOPECCHOHATBHOM IEATETLHOCTH
BBIITYCKHUKOB M IOTpeOHOCTeH padoTonareneit (MMK, MMK-METU3, benmar u ap.).

B npomecce mnpenonaBaHus AUCHUIUIMHBL «MarepraloBeICHUE» MPUMEHSIOTCS
TPaaUIMOHHAs, WHTEPAKTHBHAas M HWH(GOPMAIMOHHO-KOMMYHUKALMOHHAS 00pa30BaTelbHbIC
TexHojoruu. Ilpu HMcmonb30BaHUM TPATUIUOHHBIX OOPAa30BATENbHBIX TEXHOJOTHI yueOHbIE
3aHATUS BBIMONHAIOTCA B (QopMe HMHOOPMAIMOHHBIX JIEKIMH W JabopaTopHbIX paboT. OTta
TEXHOJIOTHSI ~ COYETaeTcsl C  HUCIHOJB30BaHUEM  HMH(OPMALKMOHHO-KOMMYHUKAIIMOHHBIX
00pa30oBaTeNbHBIX TEXHOJIOTHH, KOT1a JEKIMH IPOBOJATCA B OpME JIEKINNA-BU3yaTH3aAIHA, TIPU
pealM3allud  KOTOPBIX  H3JIOKEHHWE  COJEp)KaHHA  CONPOBOXKIAETCS  Mpe3eHTaluued ¢
JIEMOHCTpaled yueOHbIX MaTepUasoB, MPEICTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CUCTEMax, B
TOM YHCIIE UJUTIOCTPATUBHBIX, TpaUyecKuX, ayJAuo- U BUAEOMATEPUATIOB.

JIeKIIMOHHBIN MaTepuan 3aKperuIsieTcsi B XOJe JIabOpaTOpHBIX paboOT, HAa KOTOPHIX
BBIMIOJHSIOTCS TPYIIOBBIE WJIM WHIUBUAYAIbHbIE 3aJaHusl 10 mpoiiaeHHoW Teme. [lpu
NPOBEICHUN  JIAOOPATOPHBIX ~ pabOT  HCIOJB3YEeTCS MHTEPAKTHUBHBIE 0Opa3oBaTEIbHBIC
TEXHOJIOTHH, YTO MpPENoaraeT akTMBHOE M HEJIMHEMHOE B3aMMOJCHCTBHE BCEX YYaCTHUKOB U
JIOCTUKEHUE HA 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa30BaTelNbHOIO Pe3yibTara.
3aHATHS OPraHU3YIOTCS B BHJIE Ja0OpaTOPHOTO AKCIEPUMEHTa C MOCIEAYIOLUIUM TPYIIOBBIM
AQHAJIN30M IOJIYYEHHBIX pe3ysbTaToB. Mcmosb3yercs Takxke pa300p KOHKPETHBIX CUTYyalul C
1enbio (popMHUpOBaHUS U Pa3BUTHUS MPOPECCHOHATBHBIX HABBIKOB 00YyUaOLTUXCSL.

Peanu3zanus KOMIIETEHTHOCTHOTO [10/IX0/1a IPEAYCMAaTPUBAET UCIIOIb30BaHUE B Y4EOHOM
MpOLecCe AaKTHUBHBIX M HHTEPAKTHUBHBIX (OpM TPOBEACHHS 3aHSATHH B COYETAHUU C
BHEAYIMTOPHOW paboTOi ¢ MEeNb0 POPMHUPOBAHUS M Pa3BUTUS MPO(HECCHOHATBLHBIX HABBIKOB
o0ydJaronuxcs.

CamocrosaTenbHass paboTa CTyJIEHTOB HalpaBlieHa Ha CaMOCTOSITEIbHOE H3y4eHHE
yueOHOM M HAy4yHOW JIUTEpaTypbl, a TaKXKe CaMOCTOSATEIbHYIO MpPOpabOTKy TeM B Ipoliecce
MOArOTOBKH K TEKYIIEMY U IPOMEKYTOUYHOMY KOHTPOJISIM.

6 YueOHO-MeTOIMUECKOE 00eceyeHHe CAMOCTOSATeIbHO PadoThl 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOe H HH(POPMAIMOHHOE 0O0ecnedeHrue TUCIUIIIHHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. MarepuanoBenenue [DICKTPOHHBIH pecypc]: yueOHOoe mocobue s By3oB / JI. B.
Tapacenko, C. A. [laxomoBa, M. B. YHuukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HHUI[ HWudpa-M, 2012. - 475 «c.. 60x90 1/16. — Pexum jgocryma:
http://new.znanium.com/bookread2.php?book=257400. - 3arm. ¢ o2kpana. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBenenue [DIeKTpoHHBIN pecypc]: yueOHOe mocodue /
Haseinosa U. C., Makcuna E. JI. - 2-e u3a. — M.: M1| PUOP, HUL] MH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum poctyma: http://new.znanium.com/bookread2.php?book=536942. — 3aru.
¢ akpana. — ISBN 978-5-369-01222-2.



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

0) lonoJiHMTE ILHASA JIATEpaTypa:

1. Komera, H. B. Atmac MukpoctpykTyp : yueOHoe mocodue [mis By3oB] / H. B.
Kommera, 1O. 10. Edbumosa, O. A. Hukutenko ; MI'TY. - 2-e u3a. - Marauroropck . MI'TY,
2019. - 1 omekrpon. onr. auck (CD-ROM). - 3arn. ¢ turyn. akpana. - URL
https://magtu.informsystema.ru/uploader/fileUpload?name=3896.pdf&show=dcatalogues/1/1530
034/3896.pdf&view=true

2. Uepemaxun, A. A. MatepuanoBeaeHue [ DIeKTpOHHBIN pecypc]: yueOnuk / Uepemna-xux
A. A., Cmonbkud A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
noctyma: http://new.znanium.com/bookread2.php?book=944309. — 3ari1. ¢ 5kpaHa.

3. MarepuasnoBe/ieHUe M TEXHOJOTHS MaTepHaloB [DIIEKTPOHHBIN pecypc|: yueOHOe
nocobue / mox pea. A. W. bareimea u A. A. Cmonbkuna. — M.: UTHOPA-M, 2018. — 288 c. —
Pexxum nocryma: http://new.znanium.com/bookread2.php?book=946206. — 3aru. ¢ skpaHa.

B) MeToanyeckue yKazaHus:

1. KonieBa, H. B. Matepuanosenenue. Yacts 1 : mpakrukym / H. B. Komresa, 1O. 1O.
Edumosa, H. H. Unpuna ; Marauroropckuii roc. texuudeckuid yH-T um. ['. M. Hocosa. -
Marnuroropck : MI'TY um. I'. . Hocosa, 2019. - 1 CD-ROM. - 3arun. ¢ tutyn. skpana. - URL :
https://magtu.informsystema.ru/uploader/fileUpload?name=3966.pdf&show=dcatalogues/1/1532
467/3966.pdf&view=true (mara oOpamenus: 25.09.2020). - MakpoodsekT. - Tekcr
AIIEKTPOHHBIN. - CBeneHus noctynusl Takke Ha CD-ROM.

2. Ememomun A.H., Konuesa H.B., Iletpouenko E.B. U3yyenue npuHIMIIOB pabOTHI U
YCTPOMCTBA MeTaIIorpaduyeckoro MUKpOcKoma. Meroandyeckne ykazaHus K JabopaTOpHOI
pabote. — Maruutoropck: I'OY BIIO «MI'TVY», 2009. -9 c.

3. Konmmesa H.B., Uykun B.B., Epumosa 10.10. M3yuenne MakpoCTpyKTyphl JTUTOTO
MeTalljia U JSHAPUTHON KpUCTaUIH3alui. MeTonndeckue yka3aHus K 1abopaTopHoi padorte. —
Marnutoropck: M3n-so Marautoropek. roc. Texs. ya-ta um. I.J1. Hocosa, 2011. -7 c.

4. Kommesa H.B., Ememommn A.H., Ilerpouenxo E.B., Edumona I.I1O.
Kenesoyrnepoaucroie cruiaBel. MeToaudeckue yka3zaHusi K J1abopaTOpHBIM paboTam. —
Marnutoropck: I'OY BITIO «MI'TVY», 2010. —42 c.

5. Ememomun A.H., Konmiera H.B., Ilerpouenko E.B., Kopauios B.JI. MakpoctpykTypa
CTaJIM U METO/IbI €€ OLIeHKU. MeToin4yeckne yka3anus K JadopaTopHoii pabore. — MarHUTOropek:
N3n-Bo MarauToropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2014. — 17 c.

6. Ememommmn A.H., Ilerpouenko E.B. MukpocTpykTypa JerupoBaHHBIX CTajled u
4yryHOB. MeTonndeckne yka3zaHus K 1abopaTopHoii pabore. — Marauroropck: MI'TY, 2007. — 9
c.

7. Ememomia A.H., [Terpouenko E.B, CerukoB A.b. VccrnenoBanue BIUSHUS XOJI0IHOM
IUTAaCTHYECKOW JleopMallMd M TOCJIEAYIOUIEro HarpeBa Ha MHUKPOCTPYKTYpPY M TBEpPAOCTb
HU3KOYTJIepoAUCTOM cTtanu. MeTtoauueckue ykazaHus K 1JabopaTopHoi pabote. — MarHUTOropek:
N31-Bo MaruuToropck. roc. Texs. yu-ta um. I'.I1. Hocosa, 2015. -8 c.

8. Kommera H.B., Uykun B.B., Epumosa 10.10. N3yuerne MUKpOCTPYKTYpBI CTaIH U
YyryHa B HEPaBHOBECHOM COCTOSHHMH. MeToauyeckne yka3aHHusd K J1abopaTopHOW pabore. —
Marnutoropck: MI'TY, 2009. — 15 c.

9. Ememommna A.H., Ilerpouenko E.B., Hedenper C.II. M3yueHue MUKPOCTPYKTYpPbI
[IBETHBIX CIJIaBOB. MeToanueckue ykazanus K jabopatopHoii pabore. — Maraurtoropck: M3a-Bo
MarunuToropck. roc. Texs. yu-ta um. I'.1. Hocosa, 2013. — 13 c.

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

11. ITerpouenko E.B., [llunakuna M.B. BiusHue temneparypbl Harpesa u


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

HOCJIEaYIOEH NepeKpucTaIM3alMy Ha pa3Mep 3epHa ayCTeHUTa. — MeToaudeckue yka3zaHus K
nabopaTopHoii pabore. Marauroropck: MI'TY, 2003. —12 c.

12. Ilerpouenko E.B., Hedenper C.II., MomoukoBa O.C. CTpykTypa M CBOHCTBa
YIIJIEPOJMCTOM CTaM MOCIIE OT)KUTA U HOpMau3auuu. MeTouueckue yKka3zaHus K 1a00paTopHOit
pabote. — Marautoropck: MI'TVY, 2010. —12 c.

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

14. Tlerpouenko E.B., MonoukoBa O.C. OTnyck yriepoaucTOl W JISTHPOBAaHHOMW CTajIu.
Metoaunueckue yka3anus K 1abopaTopHoii pabote. — Marautoropck: MI'TVY, 2013. -9 c.

r) [IporpammHoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanue [10 Ne norosopa Cpox faeicTBus JIULIEH3UN
MS Windows 7
Professional (st J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 GeccpouHo
Professional
T7Zip CBOOOJIHO 0EeCCPOUHO
DNEeKTPOHHBIE
[UTAKATRI MO K-278-11 ot 15.07.2011 Geccpouro
THACHUIUINHE
"Marepuanosenexue"
FAR Manager CBOOOIHO 06eccpoyHO

IIpodeccnonanbHbie 0a3bl JaHHBIX M HHPOPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI
HasBanwue xypca Cchblika

DnexkTpoHHas 6a3a nepuoaAnvYeckux u3ganuii East
View Information Services, OO0 «MBUC»
HanmonaneHas nH(OpMalMOHHO-aHATUTUYECKAs
cucrema — Poccuiicknit wmHzmekc Hayunoro|URL: https://elibrary.ru/project risc.asp
mutuposanus (PUHIL)
ITouckoBas cuctema Axamemust Google (Google
Scholar)
Wudopmannonnas cucrema - EnuHOoe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM
denepanbHOe  TOCYylIapCTBEHHOE  OIOKETHOE
yUpeKICHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
IPOMBIIIICHHON COOCTBEHHOCTH
Poccuiickas  T'ocynmapcTBeHHas — O6uGnmorteka.
Karasiorn
DOnekTpoHHBIE pecypchl oubmuorexku MI'TY um.
I'.1. HocoBa
VYHuBepcuTeTrckass WH(POPMALMOHHAs CUCTEMA
POCCHA

https://dlib.eastview.com/

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

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

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

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

https://uisrussia.msu.ru



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/

MexayHapoiHas HayKoMeTpuueckas pedepaTuBHast U
MOJTHOTEKCTOBasi 0a3a JaHHBIX HAyYHBIX W3JIaHHUM
«Web of science»

http://webofscience.com

MexayHaponHas pedepaTuBHasi M IMOJTHOTEKCTOBAs
cnpaBoyHasi  0a3a _ JAHHBIX  Hay4yHbIX  M3JaHUH

http://scopus.com

Memz[yHapoz[Haﬂ 0a3a DIOJHOTEKCTOBBIX KYpHAJIOB
Springer Journals

http://link.springer.com/

Mex tyHapo iHast KOJUIEKIUS HAyYHBIX IIPOTOKOJIOB T10
pasIMYHbLIM OTpacisM 3HaHui Springer Protocols

http://www.springerprotocols.com/

MexnyHaponHas ©0a3a HaydHbIX MaTepUAIOB B
obmactTy  (W3WYECKUX HAYK M HHKHHUPHUHTA

http://materials.springer.com/

MexayHnapoaHas 0a3a CpaBOYHBIX M3JIaHUN 10 BCEM
oTpaciisiM 3Hanuil SpringerReference

http://www.springer.com/references

MexayHaponHas pedepaTuBHasi M IMOJTHOTEKCTOBAs
CIIpaBOYHasA 68.38. JAaHHBIX HAayYYHBIX I/I3I[8.HI/II71
«Springer Naturey

https://www.nature.com/siteindex

ApxuB  HayuHbIX KypHaIOB  «HanmonanbHbIN
3JIEKTPOHHO-MH(POPMALMOHHBIA  KoHLoprym» (HII
HOUKOH)

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

9 MaTepHabLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOMLYJIfA)

MaTepHaano-TeXHqucxoe o0OecIieucHue JUCHHUIIIMHBI BKJIIFOYACT:



http://webofscience.com/
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
https://archive.neicon.ru/xmlui/

1. YyeOHnas ayauropus Ui IpOBEACHUS 3aHATUHN JIEKIIMOHHOTO THIIA OCHAIIICHA!

- TEXHUYECKHMMH CPEJICTBAMU OOYUEHUs, CIYXAIlUMH ISl TPEACTaBICHUS ydeOHOMN
uH(popMaluu OOJBIION ayTUTOPUU: MYIBTUMEAMMHBIMH CpEJCTBA XpaHEHHs, IMepeiayd u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CHIeHaAIM3UPOBAHHON MEOEIbIO.

2. YueOHBIE ayaUTOPUU JUISI TIPOBEACHHS JIAOOPATOPHBIX 3aHITHNA OCHAIICHBI
71a00paTOPHBIM 000PYAOBAHUEM:

«Jlaboparopust mpoOOMOATOTOBKIY:

- OTPE3HBIMHU, ITU(OBAIBHBIMU U MOJTUPOBATIBHBIMU CTAHKAMU;

- 000pyIOBaHUEM JIJIs TPABJICHUS NUTH(OB;

- CHIeHaAIM3UPOBAHHON MEOEIbIO.

«JlabopaTopus ONTHYECKON MUKPOCKOITUI:

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

- KOMIIBIOTEPHBIMHU CHCTeMaMH 00pa0boTKu n3o0pakenuid Ha 6a3e [10 «Thixomet PRO»
1 «SIAMS-600y;

- KOJUIGKIIMSMU MHUKPO- M MaKpOHUTU(OB YIIEPOAUCTHIX M JIETHPOBAHHBIX CTaJeH,
YYT'YHOB, [[BETHBIX METAJJIOB U CIJIABOB, TOPOIIKOBBIX MaTepUATIOB;

- KOJUTeKIMEeH MakpouutngoB ¢ AeekTaMu MaKpOCTPYKTYPHI CTalleH;

- anpbboMaMu MHUKPOCTPYKTYP YIIEPOAMCTBIX U JIETUPOBAHHBIX CTallel, UYyryHOB,
[[BETHBIX METAJIJIOB H CIIABOB;

- CHIeIHAIM3UPOBAHHON MEOEIbIO.

«JlabopaTopust MEXaHHYECKUX HCITBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEepIOMEpaMH [UIS HWCHBITAaHWS TBEPIOCTH MO MeToAy PokBemna m 1mo Meromxy
bpunenns;

- yauBepcanbHbIM TBepaoMepom M4C075G3 EmcoTest;

- HATOJILHOM YHHUBEpCAIbHON HCHBITaTeIbHON AByxKoIoHHON MammHONH AG 1C-300 kN
Shimadzu Corp;

- HAMoOJIPHOW YHHMBEPCAJIbHOW HCIBITATEIbHON IBYXKOIOHHOH MammHoi AG 1C-50 kN
Shimadzu Corp;

- BuaeoskcrenzomerpoM TRWiew XShimadzu Corp;

- konipoM MassTHUKOBEIM MK 300 OO0 « UMITYJIbCy;

- MEpUTEIbHBIM HHCTPYMEHTOM;

- CHIeaIM3UPOBAaHHON MeOebIo.

«JIabopaTopus CKaHUPYIOLIEH IIEKTPOHHON MUKPOCKOITHM»:

- JIEKTPOHHBIM CKaHUPYIOIUM Mukpockornom JEOL JSM — 6490LV;

- cucTeMoil MuKpoaHanu3a c¢ nporpaMmMmHbiM obecrieueHueM INCA Energy 450 Xx-MAX
50;

- CHCTEeMOM aHalu3a KapTHMH JUpakuud oOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpaMMmHbIM obecriedenuem Crystal 400;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

«JIaboparopus TepMudeckoit 00pabOTKI»:

- TEPMHUECKUMH KaMEPHBIMHU NT€YaMU;

- COJISIHBIMH BaHHAMU;

- YCTaHOBKOM IJIa3MEHHOM 3aKaJIKU;

- CHIeaIM3UPOBAHHON MeOebIo.

3. YuebHas ayquTopus Ui TPYINIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIIUN, TEKYIIETO
KOHTPOJISI M TPOMEKYTOUHOM aTTECTAllM! OCHAIICHA!

- KOMITBIOTEpHOI TexHHKO# ¢ maketom MS Office, ¢ mogkirouennem k cetu «HTEpHET»
Y C TOCTYIIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEeIbHYIO CPETY YHUBEPCHUTETA,

- CHIEIIMATM3UPOBAHHON MEOEIBIO.

4. TTomenieHune 1151 CAMOCTOSITEIHHOM PaOOThHI OCHAIIICHO:



- KOMIIBIOTEpHOM TexHuKo# ¢ makerom MS Office, ¢ moakmoueHrem k cetu «MHTEpHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO CPEly YHUBEPCUTETA,

- CHICIMATM3UPOBAHHON MEOEIIbIO.

5. Tlomemenne ansi XpaHeHHs W NPO(UIAKTUYECKOTO OOCIYXHBaHHUA y4eOHOTO
000pYyI0BaHUs OCHAIIICHO:

- CIIEUMAIM3UPOBAHHON MEOEIBIO: CTEIIaKaMH JJIsl XpaHEHHsI y4eOHOT0 000pyA0BaHMS;

- CTAHOYHBIM ITAPKOM U HHCTPYMEHTAMH JUISI PeMOHTa y4eOHOT0 000pYy10BaHUS.



IIpunosxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTeYeHHe CAMOCTOSATEIbHOM padoThl 00y4ar0IUXCs

ITo mucnummHe «MaTepuanaoBeleHue» NPEIyCMOTPEHA ayIUTOpHAs M BHEAYAUTOPHAs
camocTosTelbHas paboTa 00yJarommxcs.

6.1 AyauTopHasi caMOCTOsITeIbHasi padOTa CTYACHTOB IPEAINOJIATaeT BBINOJIHEHHE
KOHTPOJIbHBIX paboT.

Ilepeyenb BONPOCOB [Jis NMOATOTOBKH K KOHTPOJIBHBIM ayJIMTOPHBIM padoraM Io
TeMaM M CUUILTHHbI

Tema 1. CTpoeHnue u cBoiicTBa MaTepuaJioB. MeTOAbI HCCJIEJOBAHUS
Uto uzyyaer MmarepuasiopeicHue?
IIpuBeauTe npuMepsl BIUSHUSA CTPYKTYPBI HAa CBOMCTBAa MaTepHala.
Ha3oBute BuIbl CBOWCTB MaTeprasoB.
Kakue cBoiicTBa Ha3bIBalOT pusnueckumu? [IpuBeaure npuMepbl CBOMCTB.
Kakne cBoiictBa Ha3blBalOT MexaHudyeckumu? HazoButre  OCHOBHBIE
MEXaHUYECKHUE CBOMCTBA.

6. Kaxkue colicTBa Ha3bIBAIOT XUMHUECKUMU? UTO TaKoe XMMHUECKasi aKTUBHOCTD
1 XUMHUYECKasi CTOMKOCTh?

7. Kaxkue cBoiicTBa Ha3bIBaIOT TexHOJIornueckumu? [lepeuncnnre n3BecTHbIC BaM.

8. Uro xapakTepu3yrT JUTeiHbIC CBOMicTBa? Ha30BHUTE OCHOBHBIC U3 HUX.

9. Kakue cBoiicTBa XapaKTepU3YIOT MOHATHS: 00pabaThHIBAEMOCTH J1aBICHHUEM,
00pabaTbIBaEMOCTh PE3aHHEM, CBAPUBACMOCTh?

10. HazoBure OCHOBHBIE TpYHIbl MaTepUaIoB H JalTe UM KpPaTKYIO
XapaKTEPUCTUKY

11. Ha xakwue KJIacChl ¥ IO KAaKUM MpPU3HAKAM JEJIST METalIbI?

12. Kakue mMeTauibl Ha3bIBAIOT YESPHBIC METAIUIBI?

13. Kakue meTanmibl OTHOCAT K LBETHBHIM? Ha30BUTE OCHOBHBIC I'PYIIIBI IBETHBIX
METAaJIJIOB.

14. B yem npeumyIiecTBa Y€pHbIX METAIIOB?

15. KaxoBbI JOCTOMHCTBA LIBETHBIX METAJJIOB?

16. KakoBbI JOCTOMHCTBA HEMETANTMUYECKUX MaTepuasioB? ['1e ux npumMeHsoT?

17. Kaxue marepuaibl Ha3pIBalOT mactMaccaMu? Kak onu noapasaenstorcs?

18. Yto Takoe koMmno3uTHbIE MaTepuanbl? KakoBbl Ux npeumyuiecTa?

19. Jyis yero HEOOXOAMMO UCCIIEAOBATh CTPYKTYPY MaTepHaIOB?

20. Kak nmoxpaszensiercss CTpyKTypa B 3aBUCUMOCTH OT pa3Mepa €€ 3J1eMEHTOB?

21. Yro Ha3BIBAIOT TOHKOH cTpyKTypoii? Kak oHa m3y4aercs?

22. Yro Ha3pBalOT MHKpocTpykTypoi? Kak ona wu3ydaercsa?  Jlaiite
XapaKTEePUCTUKY MUKPOCKOITMYECKOMY METOJly HUCCIIEI0BaHUSI METAIIIIOB.

23. Yro Ha3pIBatoT MakpocTpykTypoil? Kak ona um3yuaerca? OxapakTepusyite
MaKpOCKOITUYECKUE METObl aHAJIN3a METAJIJIOB.

agrwpnE

24, JlaiiTe  XapakTEepUCTUKY  3JIEKTPOHHO-MHUKPOCKOIMYECKMM  METO/aM
UCCIIEIOBaHUSI METAJLIOB.

25. JaiiTe XapakTepuCTUKy AM(PPAKIMOHHBIM METOJaM HCCIEIOBAHUS
METAJIJIOB.

Tema 2. ATOMHO-KPHCTAJVINYECKOE CTPOCHHE METAJVIOB

1. Yem ornuyaroTcs KpUCTALTHYECKUE TeIa OT aMOP(HBIX Ten?

2. Kakue marepuasbl Ha3bIBAIOT KPUCTATMYECKUMH?

3. Kakue maTepuaiel Ha3bIBatOT aMOPPHBIMH?

4. YeM 0OBACHSETCS 3aKOHOMEPHOE YIOPSAIOYEHHOE DPACIOJIOXKEHHE aTOMOB B
KPUCTAJUIMYECKON pemeTke?

5. Kakue THIIBI CBS3H CYLIECTBYIOT?

6. HasoBurte ocHOBHBIE CBOICTBA MeTaNIOB. YeM O0OBICHSIOTCS 0cOObIE CBOMCTBA
MeTamioB?

7. Urto Ha3BIBAIOT KPUCTALITUYCCKON PEIICTKOMU?

8. Uro Ha3bIBAIOT JALHUM MOPSAKOM B MaTepuaie?



9. UYro Takoe anmeMeHTapHas siueiika? Kakumu mapameTpaMu OHa OTTUCHIBACTCS?

10. Kakue THITBI KPHCTAJUIMYECKUX PEMIETOK BaM M3BECTHBI? OXapaKTepusyiTe ux.

11. Yto Ha3bIBAIOT KOOPAMHAIIMOHHBIM YHCIIOM?

12. Tlouemy KPHUCTATHYECKUE peLeTKH METaJIOB Ha3bIBAIOT
IUIOTHOYNAaKOBaHHBIMU ?

13. B uem cymHocTs IOMUMOpdu3ma? Uto Takoe nmonmuMopdHoe npeBpaiieHue?

14. Yto takoe anu3oTponusa? KakoBa nmpuyrHa aHU30TpONIUN?

15. [loueMy MOHOKpPHCTAJUIBI SIBJISIFOTCS aHU30TPOIIHBIMU MaTepraiaMu?

16. [ToueMy MOMMKPHUCTAIUIMYECKUE MATEPUAIIBI SIBISIOTCS KBa3UU30TPOITHBIMU?

17. Tloyemy amop(HBIE TeNa SBJIAIOTCS UICTUHHO U30TPOITHBIMU?

18. UYro Ha3piBatoOT neeKTaMyu KpPUCTAILITHYECKOTO CTPOCHUS?

19. Kak knaccu(puuupyroT HECOBEPUICHCTBA KPUCTAIIIMYECKOTO CTPOCHHUSA?

20. OxapakTepusyiTe TOUeUHbIE JePEKThl KPUCTATNYECKOTO CTPOSHUSI.

21. Kakyto posib UTparoT ToYeuHbIe 1e(DEeKThl B KPUCTAUTMIECKUX MaTepuanax?

22. Kakue HecoBepIIEHCTBA KPUCTAINIMYECKOTO CTPOCHHS HAa3bIBAIOT JIMHEWHBIMU U
noyemy? Kakue ObIBatOT Auciokanum?

23. KaxkoBa pouib quciiokaiuii B Kpuctamiax?

24. Uto Ha3bIBAIOT TPaHUIIAMHE 3€PEH, TPaHUIaMu cyO3epeH?

25. Kaxyro poJib UTparoT IpaHulibl 3epeH B KpUcTaiax?

Tema 3. Kpucrasuimzauus pacijiaBoB

1. OObsicHUTE NPUHLUMIIMAIBHOE OTJIMYME KPUBBIX OXJIAXKICHUS IpU
3aTBEPJCBaHUU KPUCTAUIMUYECKUX U aMOP(HBIX MaTepHasoB.

2. KakoB ¢usnueckuii cmpicn Temiepatypst To?

3. [Touemy 11 Hayana KpUCTALUIM3ALMM HEOOXOIMMO MEpeoXIaXKACHUE
KHUJIKOTO METaJljla HUXKE TEMIIEPaTypbl paBHOBECHS?

4. Kakoil nponecc Ha3pIBalOT nepeoxiaxaeHueM?YTo Ha3bIBAIOT CTENEHbIO
nepeoxJiaxaeHus?

5. KakoB MexaHu3M KpUCTAILIIU3ALMH?

6. Kax mpoucxoaut poct KpucTaaioB?

7. Yem 3aBepuiaeTcs MpoLecc KpUCTauIU3aluu?

8. Kak BimseT CKOpOCTh OXJKACHUS MPH KPUCTAJUIM3AIMK HA CTEIEHBb
MepeoxXIaKICHUS?

9.Kakumu ¢akropaMu OINpeAenseTcs BO3MOXHAS CTEICHb IEePEOXITAKICHUS
JKUJIKOTO METajlla HI>KE TeMIIepaTypbl KpUCTauIM3auun?

10. Kak MoxHO nmosyunTs aMmop(HbIil MeTas?

11. Yro MOXKET TOCIY)XUTh 3apoJbllleM TpU HECaMOIpPOM3BOJILHOU
KpUCTAJIIU3ALUH?

12. [Touemy npu oueHb MajoOl M OYEHb OOJBIION CTENEHU NEePeOXJIaKICHUS
KpUCTAJUTH3AIIUS TTOaBIsETCs?

13. Yro Ha3bIBAIOT 00MacTAMU OIMbKkHEro nopsaka? Kakyroo pois OHM UrparoT
IIPU KPUCTAIUTA3ALUU?

14. Kak mnpoucxomuT romoreHHoe 3apoxzaeHue? UTo MOXET CIyXuTh
3apOJIBIIIEM TTPU CaMOIIPOU3BOJIBHON KPUCTAITU3ALINM ?

15. Kakoli 3apoaplil Ha3bIBalOT KpuTHUeckUM? Kak MeHseTcs ero pasmep ¢
YBEJIMYEHUEM CTEIIEHU NePeoXIaxKIeHUs?

16. HazoBute napameTpsl KpUCTaIIH3AINH.

17. Kaxk BrusieT crenenp nepeoxsiakIeHs Ha YUCII0 EHTPOB KPUCTAIIH3ALNHT
Y JINHEHHYIO CKOPOCTh POCTa 3apPOABILIEH.

18. Yem  xapakrTepusyeTcss TreTeporeHHoe  3apoxaeHue?lloueMy  oHO
JHEPreTHUecKu 0oJiee BHITOAHO, YeM TOMOTEeHHOE?

19. Kakyto posp urpatot npuMecu npu KpucTaJlIu3auu?

20. Yo Ha3bIBAIOT MOAUDUIIMPOBAHNUEM NPU KPUCTAIUIA3ALIUU?

21. Kaxune Mepbl MOXXHO MTPEIOKUTH JIJIs1 TOTO, YTOOBI 00ECIIEYUTH MOTyUYCHUE
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MEJIKOTO 3epHa MpU KpUCTAIIU3ALUU?

22. Kakoii kpuctamn Ha3piBaloT AeHApUTHBIM?[lodueMy mpu 3aTBepleBaHUU
MeTaJljia KpUCTaJUIbl pacTyT B BUJE IEHAPUTOB?

23. Kakue kpucrananueckue 30HbI MOTYT (POPMHUPOBATHCS B CIUTKE?

24, [ToueMy Ha MOBEPXHOCTU CIUTKAa 00pa3yeTcsi 30HAa MEJIKUX PaBHOOCHBIX
KpUCTAJIJIOB?

25. UTo Ha3BIBAIOT CTOJOYATHIMUA KPHCTAIITIAMU?

26. 3ayeM MPOBOJAT ONEPAIUIO TOACTYKUBAHUS IIPH MOTYYSCHUH OTIUBOK?

27. [Touemy matepuan (opmbl (M3JIOKHHIIBI) BIUSET HA BEIWYMHY 3€pHA
3aKpUCTAJUIM30BABIIETOCS MeTaa?

28. Uto Ha3biBalOT ycaakon?UTo Ha3bIBalOT ycajgouyHou pakoBuHOK? [louemy

oHa obpazyercs?

Tema 4. [lepopmanusi 1 Harpes 1e()OPMHUPOBAHHBIX MATEPHATOB

1. B ueMm paznuyne Mexy ynpyrou u miacTu4eckoi nedopmanueii?

2. Yto Ha3bIBAIOT INIOCKOCTSIMU CKOJIbKEHUsA? UTO Takoe riaBHbIE INIOCKOCTH
CKOJIbXKEeHUs?

3. KakoB Mexanu3m miactuyeckoi aedopmamuu?

4. B d4em pasznuune Mexay CKOJIBKEHHEM M JIBOMHUKOBAaHHEM IPHU
IJIACTHYECKOU nedopmanun’?

5. KakoBa npuurHa MexaHU4ecKoro HakJemna?

6. Kax mioTHOCTB AUCIIOKAIMil BAMSET HA MPOYHOCTHBIE CBOMCTBA?

7. Kak MeHsoTcs cBoiicTBa MeTalla MpPH  XOJOJHOW IIACTHYECKON
nedopmarun?

8. Kak u3meHsieTcst cTpoeHre MeTasiia Mpy miacTu4eckoi aedopmarmn?

9. Urto Takoe TekcTypa aegopmanuu?

10. Uro Ha3bIBalOT BO3BpPATOM IPU HArpeBe XOJIO0JHOJE(HOPMUPOBAHHOTO
MeTaia?

11. Uro Ha3bIBAIOT MOJINTOHU3ALINEN pu Harpese
X0J10/1HO/1e(hOPMHUPOBAHHOTO MeTaIa?

12. UYTto Takoe 3apoAbIlN PEKPUCTAIIA3AIUN?

13. Urto Takoe TeMIiepaTypa peKpuCTaI3aIun?

14. Kakue u3meHeHus CTpYKTYpbl, HAOIIOAaeMON B ONTUYECKUN MHKPOCKOTI,
MPOUCXOJAT TPU NEPBUUHON peKpUCTAIIU3ALUU?

15. KaxkoBa TemnepaTrypa peKpucTain3alii YUCTHIX METAIIIIOB?

16. B yem pa3Huiia Mex1y NepBUYHON U BTOPUYHOMN pEeKpUCTAIIIN3ALUU?

17. B yem oTinumne cobuparenbHON U BTOPUYHON pEeKpUCTAIITU3ANN?

18. Kak wmeHst0TCS CBOMCTBA XOJIOJHOACPOPMUPOBAHHOTO METaJIa TIPH
pekpucramm3auuu’?

19. KaxoBa ponb peKpucTasiu3aiioOHHOTO OTKHUTA?

20. B ueM pasmuune Mexay XOJIOJNHOM UM TOpsAYEeH IUIACTHYECKOU
nedopmarusmMu’?

Tema 5. Mexanuveckue cBOMCTBa

1. Uro Ha3pBaloT NpovHOCTHIO? Kak ompenensitoTcss MpPOYHOCTHBIE XapaKTEPUCTUKH
Marepuana?

2. JlaliTe ompeneneHre OCHOBHBIM MPOYHOCTHBIM XapaKTEPUCTUKAM.

UTo Ha3bIBAIOT IMIACTUYHOCTHIO? Kak ompenenstoTcsl MIaCTUYECKHE XapaKTePUCTHUKH

Matepuana?

JlaiiTe onpeneneHre OCHOBHBIM IUIACTHYECKUM XapaKTEPUCTHKAM.

Kaxkue cBolicTBa xapakTtepusyeT TBEpAOCTb?

HazoBute MeTobI OnIpeieieHrsi TBEPIOCTH.

Uewm oTnuyaroTcs XpyInkoe U BSI3KOE pa3pylIeHus?

HazoBute u oxapaktepuszynTe BUIbI U3JIOMOB.

.

©NOoGA
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9.

Uto Takoe nuHamuyeckue ucnbiTaHusA? Kakue XapakTepUCTHKU ONPECTSIOTCA MPH
JUHAMHUYCCKUX UCIBITAHUAX?

10. 3aueM POBOAT YCTAIOCTHBIE UCTIBITAHMS?

Tema 6. @a3oBble U CTPYKTYPHble MpeBpalleHUsi B JABYXKOMIIOHEHTHBIX
MeTAUNINYEeCKHX CHCTeMax

ook wdE

o N

10.

Yro Takoe KOMIIOHEHT, ¢a3a, CIiaB, CUCTEMa CILIaBOB?

Cdopmynupyiite npasuio ['n66ca. [IpuBenure mpuMepsl €ro UCIOIb30BaAHUS.

Jaiite onpenenenre NOHATUIO Tuarpamma coctosiHusi. Kakoe coctosinue oHa orpaxaer?
Tums! pa3 B METAIUIMYECKUX CHCTEMAX.

ChopmynupyiiTe npaBuio peryara (0Tpe3koB). i 4ero oHO UCTIOIb3yeTcs?
CxematnyHO M300pa3uTh OCHOBHBIE (Pa30BbIE AUArpaMMbl ABOWHBIX CHUCTEM U JaTh MX
XapaKTEPUCTHKY.

Jatp xapakTepucTuKy (a3 u 6e3BapuaHTHBIX IPEBPALICHUN CHCTEMBI.

CxemaTH4HO U300pa3uTh KPUBYIO OXJIAXK/IEHUS JTIFOOOTO CIIaBa CUCTEMBI.

CxemMaTuyHO H300pa3uTh CTPYKTYpPYyJIIOOOrO CIUIaBa CHCTEMBI IpH KOMHATHOM
TeMIeparype.

Paccuntarh OTHOCUTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTaBJISIOUIMX B CIUIABE U
CXEMaTUYHO M300pa3UTh €ro CTPYKTYpY NPU KOMHATHOM TeMIiepaType.

Tema 7. Kesezoyriepoaucroie CljiaBbl

1. JlaiiTe xapaKTepuCTHUKy KOMIIOHEHTOB cuctemsl Fe-C.

2. Jaiite xapakTepucTuky deppura.

3. JlaiiTe XapakTEpUCTUKY ayCTECHUTA.

4, Yro Takoe rpadut?

S. Yro Takoe LeMEeHTHUT?

6. Kakoe mpeBpamenne mnpoucxoaur Ha guaun  ES,GS, CD,
ECF,PSK,HJB,PQ,AB,BC?

7.

8. HazoBure nuHHIO, TO KOTOPOW BBIAETSAETCS TEPBUYHBIA IIEMEHTHT,
BTOPUYHBIN IEMEHTUT, TPETUYHBIA IEMEHTUT,(PEeppUT U3 ayCTEHUTA.

9. Hazoswute JTMHUIO
NEPUTEKTUUECKOT0,9BTEKTHUECKOT0,9BTEKTONAHOTONPEBPALLICHU .

10. HazoBuTe IMHNN NOAMMOP(HBIX MPEBpaIICHUH.

11. Ha3zoBute KpuTHYECKHE TOYKHU CTAIH.

12. Kakoii (heppuT Ha3bIBAIOT NEPECHILIEHHBIM U TTOUEMY?

13. OO0mbsicHuTE CTPYKTYpY TEXHUYECKOTO
JKeJre3a,I0dBTEKTONTHOM,9BTEKTOMTHOM,3a9BTEKTONTHOM CTAIIH.

14. Onumure oOpa3oBanue nenedypura. Kakoil neneOypuT Ha3bIBalOT
MpEeBpPALICHHBIM?

15. OOBsicHUTE CTPYKTYpY O€I0ro J03BTEKTHUYECKOTO, 3BTEKTHUYECKOTO,
3a9BTEKTHUYECKOTO UyTYHOB.

16. [Touemy Oenblil UyryH HEe UCHOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

17. Onummre o00pa3oBaHUE ayCTEHUTO-TPa(PUTOBOM KOJOHHMM B CephIX
qyTryHax.

18. Kakue criaBbl UMEIOT CTPYKTYpPY, COCTOSIIYIO W3 deppura U nepaura?
Kakue pa3HOBUAHOCTH TaKHX CTPYKTYpP BbI 3HaeTe?

19. Kakne cmmaBel UMEIOT  CTPYKTYpYy, COCTOSIIYIO M3  TepauTa?
PazHoBuIHOCTH mEepiuTa.

20. B kakux craBax B CTpYKType HaOMI0JaeTCsl BTOPUYHBIIN LIEMEHTHUT?

21. Kakue crutaBbl HMEIOT CTPYKTYpPY, COCTOSIIIYIO U3 (heppuTa U lieMEeHTHTa?
Kakne pa3HOBHJIHOCTH TaKUX CTPYKTYP BbI 3HAeTe?

22. Kakue cTpykTypbl Ha3bIBatOT BUAMAHIITETTOBBIMU?

23. Kakue criaBel UMEIOT CTPYKTYPY, cocTosilyio u3 (eppurta u rpadura’?
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Pa3zHOBUAHOCTH TakKuX CTPYKTYp?

24. Kakas ¢gopma rpadura B MEeHbILICH CTENEHH OCNHabseT METAaLTUYECKYIO
OCHOBY UyryHa?

25. Kakue crnmaBel UMEIOT CTPYKTYpY, COCTOSIIYIO M3 NepiauTa u rpadura?
Pa3zHOBUAHOCTH TaKUX CTPYKTYp?

26. Kakoii criiaB Ha3bIBalOT CePhIM YYTYHOM Ha (PeppUTO-TIEPIUTHOM OCHOBE?
Kak B HEM MpoUCXOIUT 3BTEKTOUTHOE MTpeBpalieHue?

27. VYKaxuTe CTPYKTYPHBIN IPU3HAK CTallM, OEJIOT0 YyryHa, Ceporo 4yyryHa.

Tema 8. Kinaccupukanusi, MapKMpOBKa W INPHMEHEHHE KeJIe30yIJIepOAuCThIX

CILJIABOB.
1. Tlo xkakuM mpU3HAKaM KIACCU(PUIMPYIOT CEphbIe UyTYHBI.
2. MapkupoBKa U MPUMEHEHHE Ceporo (JTUTEHHOTO) YyTyHa.
3. MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOTO YyT'yHa.
4. MapkupoBKa 1 IPUMEHEHHE KOBKOI'O YyTr'yHa.
5. Kakoii uyryH Ha3piBatoT aHTHPPUKIIMOHHBIM? KakoBHbI ero cBoiicTBa?
6. Kakoit uyryHn Ha3piBatoT oTOeneHHbIM? KakoBbl yciaoBus (OPMHUPOBAHHUS €ro
CTPYKTYpHbI?
7. BuusHue yriepoaa u NOCTOSHHBIX IPUMECEH Ha CBOMCTBA CTaJIH.
8. Tlo xakuM npu3HaKaM KJIACCUPUITUPYIOT CTAITN?
9. MapkupoBKa U IPUMEHEHHE YIIIEPOAUCTON CTaIl OOBIKHOBEHHOT'O Ka4ecTBa.
10. MapkupoBKa ¥ MPUMEHCHHE KaUeCTBEHHOW KOHCTPYKIIMOHHON yIJIEPOIUCTOM CTAIIH.
11. MapkupoBKa U IPUMEHEHUE UHCTPYMEHTAILHON YIIIEPOAUCTON CTAJIH.
12. MapkupoBKa U IPUMEHEHHUE CTAIN 151 (PACOHHOTO JTUTHSL.
13. MapkupoBKa U IpUMEHEHUE AaBTOMATHON CTaJIH.
14. Pacimpyiite u maiite XapakTepucTUKy cruiaBy cinenyromux Mapok:Ct Okxn, Crt 3cm, Ct

Stc, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, Y12, CY 10, CY25, CY 30, BY 40, BY 60,
KY 35-12, KY 60-3.

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

10.
11.
12.

1. Kak nporcxoauT npeBpalieHus nepinTa B ayCTEHUT?

2. Uro Takoe (pazoBast mepexkpucTa3anus’?

3. Yro Takoe HacnenCTBEHHOE 3epHO? [leiicTBUTENBHOE 36pHO?

4. Kak Bnuser pocT 3epHa Ha cBoicTBa cTanu?

5. Yro coboif mpeacTaBiaseT JAMarpaMMma  M30TEPMUYECKOTro  pacmaja
nepeoxaxaeHHoro aycrennra? Kakyro 3aBUCHMOCTh OHA MOKa3bIBACT?

6. Kakoli aycTeHUT Ha3bIBaIOT MEPEOXITAKICHHBIM?

7. Kak MeHsieTcss ycTOMUMBOCTH MEPEOXJIAXKIEHHOTO ayCTEHHTa IpU
MIOHW)KEHUU TEMIIEpATyphl IPEBPALLICHUS ?

8. OT d4ero 3aBHCUT XapakTep CTPYKTYphl MpH  HM30TEPMHUUYECKOM
MIPEBPALLICHUH NTEPEOXIIAKICHHOIO ayCTEHUTA?

9. HazoBuTte TemmepaTypHble 00JAaCTH MpPEBpAICHUs TMEPEOXJIAKICHHOTO
ayCTEHUTA.

[Ipu xaxom mpeBpaieHnu ecth U quddy3us xenesa, u nuddys3us yriaepoaa?

[Tpu KakoM mpeBpalleHuH MOAaBICHA TOIBKO U Py3us xene3a?

IIpu xakom mipeBpameHuu mnonaBieHa auddysus xkeneza u  yriepona?Kakoe
npeBpateHuii spusercsa 6e3auddy3nonnbM?

13. KakoB MexaHn3M NEpPIAUTHOTO MPEBpAIICHUS?

14. Yro mnpexacraBisger co0oil mpoaykTsl aAuddy3nOHHOro mNpeBpaleHus
ayCTEHUTA B YIIAECPOAUCTOMN cTamu?YUYTo Takoe MEKIUTACTHHOYHOE PacCTOIHUE?

15. Yro oO0mIiero MMET CTPYKTYphl MEPJIUT, COPOUT U TpoocTUT? YTo MX
OTJIMYAET APYT OT apyra?

16. KakoB MexaHu3M U 0COOEHHOCTH MapTEHCUTHOTO MPEBpAIIECHUs?

17. Uro mpencraBiser co0oi mpoaykTel 0e3auddy3MOHHOTO TPEeBpAIICHUS
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ayCTEHUTA B YIIECPOJAUCTOMN cTamu?
18. Yro nmpexncrapiser co00i MapTEHCUT B YIIIEPOAUCTON CTATIH?

19. UTo Ha3BIBAIOT KPUTUUECKON CKOPOCTHIO 3aKAJIKHU?
20. Kak comepxanue yriaepoaa BIUSET Ha CBOMCTBA CTalW MPHU 3aKalke Ha
MapTEHCUT?

21. Kakoif ayCTeHUT Ha3bIBAIOT OCTATOUYHBIM?
22. Kakoe 13 npeBpalleHnid Ha3bIBalOT IPOMEKYTOUHBIM?
23. KakoB MexaHN3M OCHHHUTHOTO MpEBpaIeHuUs?
24, Kaxkue cTpyktypsl 00pa3yroTcs npu OeHHUTHOM TpeBpamieHun? Yem oHH
paznuuarorca? KakoBsl ux cBoicTsa?
25. Kak jerupyroiye 3JeMeHThI BIUSIOT Ha YCTOWYMBOCTD MEPEOXJIAXACHHOTO ayCTeHUTA?

26. Yro co00if MpeaCTaBISAIOT TEPMOKUHETHYECKUE TUArPAMMBI.
27. Kak MOXHO HCHONB30BaTh JHarpaMMbl pacHaganepeoxiIaICHHOTO
aycTeHuTa?

Tema 10.0cHOBBI TepMHUYecKoii 00padoTKN

1. [aTb XxapakTepUCTUKY KPUTHUUYECKUX TOUYEK CTAIH.

JlaTp ompenenenue MOHATHSA TepMUYECcKas 00paboTKa. YKa3arh ee poJb.

3. Pacckazate o knaccudukanuu M BHAAX TepMHYeckod oOpabotku. [IpuBectu o0uIyro
XapaKTEPUCTHKY TEXHOJIOTHUECKUX MPOIIECCOB TEPMHUECKONH 00PaOOTKU CTAJIH.

4. OOBACHUTH, IO KAKOMY MIPU3HAKY OTXKUT moapazaensercs Ha oTxur [ u Il poxa.

5. Jlate knmaccudukanuo BuI0B oTxkura I poga. OOBSCHUTH 11e7b, HA3HAYEHHUE U PEKUMBI
Ka)JIOTO BHJIA.

6. [atp xnaccudukamnmio BunoB omxura Il pona. OObACHUTH 11€Tb, HA3HAYECHUE U PEIKUMBI
Ka)JIOTO BHJIA.

7. Jlath ompenenenue TepMuuecKoil oOpabOTKH, Ha3biBaeMOM 3akanka. OOBICHUTH BBIOOD
TEMIIepaTypbl HarpeBa Mo/ 3aKajKy Uil Pa3HbIX TPYII CTAJICH.

8. OOBsCHUTH, KaK BRIOMpAeTCs OXJIaXKIatolIas cpeia MPU OCYIIECTBICHUH 3aKaJIKH.

9. Hare ompeneneHHe  KPUTUYECKOW  CKOPOCTH  3aKajKH, 3aKaJHBAEMOCTH H
IPOKAINBAEMOCTH.

10. IlpuBecTl  XapaKTEPHCTHUKY  BBICOKOTEMIIEPATYpPHOW W HU3KOTEMIIEpPaTypHOU
TEpMOMEXaHUUECKON 00paboTKH. YKa3aTh MPEUMYIECTBA U HETOCTATKH KaXkJI0TO BHIa U
00J1aCTH IPUMEHEHHUS.

11. latb  0oOmiyto  XapakTEpUCTUKY MPOIECCOB  XUMHUKO-TEPMHUYECKONH  0O0padoTKu:
[IEMEHTAIMH, a30TUPOBAHMSI U HUTPOLIEMEHTAIIH.

12. OOBSICHUTH Ha3HAYCHUS U CYIIHOCTH MU(DPY3HOHHOTO HACKHIIICHUSI.

N

Tema 11. Knaccuduxkauus, MapKupoBKa, CBOMCTBA U PUMEHEHHE JIETHPOBAHHBIX CTaJIel

1. Jlatp onpeneneHne NOHATHAM JIETUPOBAHHASACTANb, JIETUPYIOIIUI
DIIEMEHT.

2. Knaccugukarus 1erupoBaHHBIX CTaleil M0 XUMUYECKOMY COCTaBY,
M0 Ha3HAYEHUIO, TI0 KAYECTBY.

3. Kak pacnpenenstorcs Jerupyromme JEMEHThI B CTalsaxX?

4. Kak nerupyrouye 31eMeHThI BIUAIOT Ha ToTUMophu3M kenes3a?

S. Kak jerupyromme 31€MEHTBl BIMSIOT Ha  YCTOWYMBOCTH
NEPEOXJIaXKIEHHOIO ayCTEHUTA.

6. Knaccugukanuss nerupoBaHHbIX —CTajed 1O  CTPYKType B
PaBHOBECHOM COCTOSIHMH (OTOXOKEHHOM COCTOSIHUM).

7. Knaccugukanuss nerupoBaHHBIX —CTajed 1O  CTPYKType B
HEPAaBHOBECHOM COCTOSIHUU (HOPMAJIU30BAHHOM COCTOSIHUH).

8. Kak B MapKupOBKE JIETUPOBAaHHBIX CTaJ€il  yKa3bIBAeTCS:
coJiepKaHue yriepoJa,Bu JIETUPYIOLLEro JJIEMEHTA u ero

CoJIepKaHNe,KauecTBO. YMETh pacmudpoBaTh MapKy CTajH, yKa3aB: COJEpIKaHUE
yriiepoja; BUJ JIETHUPYIOLIETO 3JEMEHTa U €ro CoJepKaHHe;KJIacCU(PUKALUIO 110
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KauyecTBYy;Ha3HaueHue, 00J1acTh IPUMEHEHH s, IPUMEpPHBIE CBOMCTBA.

9. B yeM 0c00EHHOCTH MUKPOJIETUPOBAHMSI CTAIIH.

10. [TpuHIMIBI IErMPOBAaHUS KOHCTPYKIIMOHHBIX CTaJICH.

11. OcHOBHBIE TPYNIIBI KOHCTPYKIIMOHHBIX CTaJIEH.

12. Ponp  yrmepona, NpUHLMIBL JIETUPOBAaHHUA M MAapKUPOBKA
CTPOUTEIIBHBIX CTAJICH.

13. Kakue MammHOCTpOUTENbHBIE CTAJIM Ha3bIBAIOT YIy4YIIAEMBIMU U

noueMy? 3aKOHOMEPHOCTH HX JIETUPOBAHUS U TEPMUYECKOM 0OpabOTKHU.
ITpuBenuTe NpUMeEpBl MapOK CTaJIH.

14. Cranu 115 1eMeHTaluu, HUTPOLIEMEHTAIMU U a30TUPOBaHUS.

15. KakoBa ponp yrmepoga M JIETUPYIOLIMX — DJIEMEHTOB B
HIAPUKOIIOAIIMITHUKOBBIX cTaNsAX? OCOOCHHOCTH TPeOOBaHUN K ATUM CTAJSIM U X
TepMuyeckas oopadortka. [IpuBecTu npuMepbl Mapok CTaseil.

16. KakoBa ponap yrmepoga M JIETUPYIOUIMX — JIEMEHTOB B
PECCOPHO-NIPYKUHHBIX CcTaIsIX? OCOOEHHOCTH TPeOOBAaHUHI K 3THM CTasIM U UX
TepMuUeckas o0padorka. [IpuBecTr mpuMepbl MapoK CTaJEH.

17. OOBSCHUTh OCHOBHBIE MPHUHIIUIIBICO3JAHUS  BBICOKOIIPOYHBIX
cranei

18. Cranu ¥ cIIaBsl Ui PEXKYIIUX HHCTPYMEHTOB.

19. BbricTpopexyiue cranu.

20. IlITamMIIOBBIE CTAMIH.

21. BankoBrle cranm.

22. Cranu 115 MEepUTENbHOTO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKka, CBOHCTBa U NMPUMEHEHHE CILIABOB I[BETHHIX METAJJIOB.
Hemeraummueckne MmaTepuaJibl

1.
2.

.

oo

OcHoBHbIE CIUIaBbl HA OCHOBE MM (OPOH3BI U JIATYHU ), UX MAPKUPOBKA U TPUMEHEHUE.
OcHOBHBIE CIIaBBl HAa OCHOBE QIIOMHHHUS  (ZeOopMHpyeMble, TEPMHUYECKH
HEYIPOYHsEMbIE U YIPOUHSAEMbIE), UX MApPKUPOBKA U IPUMEHEHUE.

CBoilicTBa ¥ MpUMEHEHHE CIIJIaBOB HA OCHOBE TUTaHa.

Kakue crutaBbl Ha3bBatoT 6ab06uTamu? KakoBsl NpUHIUNBI UX co3aaHus. [IpuBennte
MIPUMEPHI TAKUX CILIABOB.

Kaxue marepuaiibl Ha3bpIBalOT MOPOIIKOBBIE MaTepuanbl? Kak ux nomyvaror ?
Krnaccudukanus, cBoiicTBa 1 IpUMEHEHNE KOMIIO3UIIMOHHBIX MaTepHalloB.
Knaccudukanus, cBoiicTBa M MNpUMEHEHHE OCHOBHBIX TIpYII HEMEeTaJUIMYECKHX
MaTepuasoB.

6.2 BueaynuTopHasi caMOCTOSITeIbHAasi Pa60oTa00yJarOIIUXCS OCYIICCTBIISICTCS B BUIC
U3YUYEHHSI JINTEPATYPhl TIO0 COOTBETCTBYIOIIEMY pa3zieiy ¢ MpopaOdOTKOW Marepuanano TeMmam
JUCHUITIINHBI

24



puiioxenne 2

OueHovHbIe cpeaCTBA /1JIsl MPOBeAeHHUsI POMEKYTOUHOI aTTeCTAlNU

a) Ilnanupyemble pe3yabTaTbl 00y4eHHs] M OLlCHOYHbIE CPEACTBA JIsl IPOBeAeHHs TPOMEKYTOYHOH ATTeCTalluM:
CtpyKTypHBII

JJIEMEHT ITnanupyemble pe3yabTaTbl 00y4eHUs OneHouHble CpeCTBA
KOMIETEHINH

IMK-12 — cnoco0HOCTH OCYIIECTBJIATH BLIOOP MATEPHAJIOB /IJIsl H3/1€JIUH Pa3THYHOT0 HA3HAYEHHSI C YYeTOM IKCILUIyaTAIIHOHHBIX TPeOOBAHMI U OXPaHBI
OKPY:Kalolel cpeabl

3HaTe

— OCHOBHBIC OIIpCACIICHUSA u IIOHATHUA
MaTCpHAJIOBCACHUSA,
— OCHOBHBIC METO/bI I/ICCJIGI[OBaHI/If/'I,

UCIIONIb3YEMBIX B MaT€PUAIOBEICHHH;
CYIHOCTh U 3aKOHOMEPHOCTH TPOIIECCOB
IpU KpUCTAIIU3aluu, aedopMaluu, HarpeBe
nehopMUPOBAaHHBIX METAJIOB;

CYIIHOCTh U 3aKOHOMEPHOCTU (ha30BBIX U
CTPYKTYPHBIX NpPEBpAIllCHUIl B CIJIaBax MpHU
TEPMHUYCCKOM, TEPMO-MCXaHUYCCKOM u
XUMHUKO-TEPMUYECKOM BO3/IEHCTBHSIX;
BIIMSIHUE CTPYKTYPHBIX XapaKTEpUCTUK Ha
CBOMCTBaA MaTCpruajioB U HUX HU3MCHCHUSA II0J
BIUSTHUEM YCIIOBUH MPOU3BOJICTBA, 00PaOOTKH
H OKCILTyaTaluu,

OCHOBHBIC THIIBI KOHCTPYKIIMOHHBIX U
MHCTPYMEHTAJIbHBIX MaTePHUATIOB ISl U3ECIHUMA
Pa3IM4HOTO Ha3HAYCHUSI c Y4eTOM
OKCIUTYyaTaIl[MOHHBIX TpPeOOBaHMI U OXPaHBI
OKpYKaroIlei cpebl

Ilepeuenb TeopeTHYECKMX BOMPOCOB K 3a4eTy (4 cemecTp):

1.

Noogohkown

o

10.

11.
12.
13.
14.
15.
16.
17.

CrtpykTypa u cBOWCcTBa MarepuagoB. AMOpPpHOE U KPHUCTALIMYECKOE COCTOSIHHE
marepuaa.

MeTobl H3y4eHUs! CTPYKTYpPbl MaTepHAIIOB.

Kpucrannuueckas pemierka. OCHOBHBIE TUIIBI PELIETOK METAJIOB.

[Momumopdusm. [TomumopdHbie mpeBpareHus.

JleeKThl KpUCTAUTMYECKOTO CTPOEHUS.

AHH30TpONnUS.

DOHepreTuyeckue YyCIOBHMs KpUCTAUIM3allMU. BiMsHHE CKOpOCTH OXJIaXJIEHUs Ha
KPHCTAJUIN3AIHIO.

Mexanu3m kpuctaumsanuu. [lapaMeTpsl KpucTaIn3alum.

['omorennoe  (camompou3BoOJibHOE)  00pa3oBaHHE  IIEHTPOB  KPUCTAJUTM3AIIUU.
KpuTtnueckuii 3apoapIm.

['eteporenHoe  (HecamMONpPOM3BOJIBHOE) O0Opa3oBaHHWE IIEHTPOB  KPHUCTAIIU3AIMH.
MonudunupoBanue.

JennputHas KpucTaun3anus.

Kpucrannuueckue 30HbI cuTKa. Y cajaka.

Buabr nmukBammm.

Bunsr nedopmariuu. MexaHu3M MiacTUYECKon aedopMariuu.

Haknen npu mnactudeckoit nedopmaruu. Ponb nuciokaiuii B ynpoYHEHUH.
Pazpyiienune meranios.

Mexanndeckne CBOMCTBa MeTaioB. KOHCTpYKTHBHAs TPOYHOCTb.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

18.
19.
20.

21.

22.
23.
24,
25.

26.
27.
28.

MexaHnueckre XapaKTEPUCTUKU, ONIPEACIISIEMBIE ITPU UCTIBITAHUM HA PACTSKECHHUE.
TBeprocTh U crocoObI €€ OMpeIeIeHHUS.

MexaHU4eCKHe XapaKTEPUCTUKHU, OMNPEACISIEMbIE IPU JUHAMUYECKHX HCIBITAHUAX
(ynapHast BA3KOCTb, TEMIIEpaTypa XJIaJHOJIOMKOCTH).

OcHOBHBIC TIOHATHS TEOPUU CILIABOB: KOMIIOHEHT, CILIaB, cucreMa, ¢asa. [IpaBuno a3
(npaBwmiio I'm66ca).

Tunel TBEpAbIX Pa3 B METAJUTMUYECKUX CHCTEMaX.

[TpaBuiio peruara (IpaBUIIO OTPE3KOB).

OCHOBHBIE TUITBI IBOMHBIX nuarpamMm. DopMUpOBaHUE CTPYKTYPHI ABOMHBIX CILUIABOB.
OBTekTHYecKoe npeBpaiieHue. [lepuTekTnueckoe mpeBpanieHUue. IBTEKTOMIHOE
IIpEBpAILCHUE.

XapakTepucTHUKa ¥ BUJ MIOJHOM ¢azoBoi auarpammbiFe — C.

XapakTepucTika KOMIIOHEHTOB U (a3 cucrembiFe — C.

[TpeBparenus u GopMUpoOBaHUE CTPYKTYPHI B CTANIX (O€IBIX YyryHaX, CEPhIX YYT'YHAX) B
PaBHOBECHOM COCTOSIHUU

IlepedyeHb TeopeTHYECKUX BONPOCOB K IK3aMeHYy (5 cemecTp):

~w

SRl

CBs13b MEX1y CTPYKTYPOU U CBOMCTBAMM CEPBIX UyTYHOB.

Knaccugukanus, MapkupoBKa M  TPUMEHEHUE CEephlX YYI'YHOB  (JIMTEHHBIH,
BBICOKOTIPOYHBIN, KOBKU, OTOEIEHHBIN, aHTU(PUKIIMOHHBIH ).

BnusiHue yriiepojia v NOCTOSIHHBIX TPUMECEN Ha CBOMCTBA CTAJIH.

Knaccudukanus, MapkupoBka W NPUMEHEHHE YTJIEPOJUCTHIX cTajiei (0OBIKHOBEHHOTO
Ka4ecTBa, KAaUeCTBEHHOHN KOHCTPYKIIMOHHOM, HHCTPYMEHTAIbHOMN).

IIpeBparienus npu HarpeBe CTaiu.

PocT 3epHa aycTeHuTa npu Harpese.

N3oTepmuueckuil pacnaja nepeoxiakJeHHOro ayCcTeHHUTa. M3oTepmMuueckue auarpaMMbl
pacmnajia IepeoxyakIEHHOr0 ayCTEHUTA.

[IpeBpatieHus Mpu HEMPEPHIBHOM OXJIaKICHUH CTaIH. TepMOKMHETHYECKHUE AUArpaMMBbl
pacmnajia IepeoxJyakIEHHOr0 ayCTEHUTA.
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

9.

10.
11.

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

BnusHue JIeTHpYIOIIMX — AJIEMEHTOB  Ha
MEPEOXJIAKACHHOTO ayCTECHUTA.
ITpeBparenus npu Harpese (IIpH OTIYCKE) 3aKaJIEHHOM CTaJu.

Knaccudukanus, MapkiupoBKa U MPUMEHEHUE KOHCTPYKIIMOHHBIX JIETUPOBAHHBIX CTaJlei
(cTpouTenpHas, MANIMHOCTPOMUTENIbHAS JUIS XOJIOJHOW INTaMIIOBKH, yiydIaemasi,
PECCOPHO-TIPYKUHHASI, MIAPUKOMOAIIMITHUKOBAs, cTanu Ans 3akanku TBY, cramum mns
XTO).

OcHoBHbBIE IOHATHUSA U KJIaccuUKaIus TepMUIeckoil 00paboTKH.

OTxur cranu.

3akasika cTajiu.

Otnyck cranu. CrapeHue.

XHUMHUKO-TepMHYEcKasi 00paboTKa.

TepMo-mexaHudeckas 00paboTKa CTaH.

CmnaBbl Ha OcHOBE Meiu (OpOH3BI, JTATYHH).

CrutaBbl Ha OCHOBE AJIFOMUHUSA.

CmnaBbl Ha OCHOBE TUTaHa. baOOUTEHI.

[TopotkoBEIe, KOMITO3UIIMOHHBIE, aMOP(HBIC MaTCPHAITHI.

CBoiicTBa U MPUMEHEHUE OCHOBHBIX TPYII HEMETAJUTMUECKUX MATePUAIOB.

YCTOMYMBOCTh M KHHETUKY pacnapa

YMmeTs

— aHAJIM3MPOBATH JIaHHBIE O CTPYKType H
CBOWCTBAX, TEXHOJOTHYECKHX  IpoIeccax
POU3BOJICTBA, OOPAaOOTKH M MOAU(UKAIUH
MaTEepHajiOB W TOKPHITHIA MPHUMEHUTEIHHO K
PELIEHHIO MTOCTABJICHHBIX 33/1a4;

— 1npuobperartb 3HaHHA B obnacTu
MaTepHaOBEICHHS,

— TPUMEHSATh MaTepPHaJIOBEIUYECKUE 3HAHWS B
npodeccuoHaIbHON NeSITebHOCTH;

HCIIOJIB30BAaTh HMX Ha MCKIUCHOUITIIMHAPHOM

IIpumepHble npakTHYeCKHUe 3a1aHUs 1A 3a4eTa (4 ceMecTp):

1.

KakoBbl pa3Mepbl CTPYKTYpPHBIX 3JE€MEHTOB, KOTOPbIE MOKHO YBUAETH (pa3peliuTh) C
MOMOIIBI0 ONTHYECKOTO (CBETOBOro) Mukpockomna? Kak BbIOpaTh MOJIE3HOE yBEIUYCHHE
Mukpockorma? KakoBa OCHOBHasi OCOOEHHOCTh TPHUTOTOBJICHUS OOBEKTa IS
MHUKPOCKOIUYECKOT0 UCCIE0BaHUsA?

OO0BsICHUTD, 3a4€M HEOOXOJIMMO HCCIIEN0BaTh MAaKpOoCTpyKTypy? Kakmmu metomamu 31O
MOJKHO clienatb? UTo MOXKET CIy>KUTh 00BEKTOM MaKkpoaHanusa?

KaKI/IM METOAOM MOXKHO yCTaHOBI/ITL THUIT KpHCTaHHquCKOfI peIHeTKI/I METalllla U €€
napameTpbl? Kakue TUIbI pemeTok Berpeyarores y MetamuioB? [louemy OHM Ha3bIBarOTCS
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

yYpPOBHE

~

10.

11.

12.

13.

14.

15.

16.

17.

IJIOTHOYIAaKOBaHHBIMU ?

ITpuBeauTe mpuMep BIUSHUS TUIIA CBSI3U (THUIIA KPUCTAIIIMYECKON PEILeTKH) Ha CBOMCTBA
MaTepuaia.

[Touemy cBOICTBa KPUCTAJUIMYECKOTO MaTepualla, U3MEPEHHBIE B PAa3HBIX HApPaBICHUSAX,
MOTYT OT/IHYaTbes? B Kakux MaTepuanax 3To sSIBJCHUE HE HAOI0MaeTCs U moyemy?
[Touemy npu X0n0JHOU IJIACTHYECKOM AedopManuu (IITAMIOBKE MIJIM BBITSDKKE) MOTYT
00pa30BaThCs PECTOHBI 110 KPOMKE (Kparo) M3eIus?

OOBSACHUTD, YEM PA3ITUYAIOTCS 0-)KEJIe30, Y-KEIe30 U O-Kene30?

[Touemy mpu XOJOAHOM IUIacTHYECKOM aAedopManuu BO3pacTarOT MPOYHOCTHBIE
xapaktepuctuku? Kak 3To sBieHue HasbiBaeTcsi? B Kakux ciydasx 3TO SBJICHHE
HEXeNaTelbHo?

Yro 03HAYAOT TEPMHHBI Ie(OpMAIIMOHHOE YIIPOYHEHUE, 3€PHOTPAHUYHOE YIIPOYHEHUE,
JMCIIEPCUOHHOE YIIPOYHEHHE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?

[Tosicuuth rpapuuecku (QU3NYECKUN CMBICT TIOHATHUS «pPaBHOBECHAs TeMIEparypa
KpHUcTalu3auy (miasneHus)». Kakoe ycnoBre He00X01MMO BBIITOJIHUTb, YTOOBI HAYAJICS
MIPOLIECC KPUCTAJUIU3AMH?

OOBsACHUTB, B YE€M OTIMYME KPHUBBIX OXJIAXKIEHHUS KPHUCTAIMYECKUX M aMOP(HBIX
Ten?MOXKHO JIM MOJIy4UTh aMOpP(HBIN MeTal (MeTaJUIMYECKOE CTEKIIO)?

[TouemMy 3epHa 3aKpUCTAUIM30BABIIEIOCS METAIIMYECKOIO MaTepuaja HE HMEIOT
reOMETPUUYECKU MPaBUIbHON (pOpMBbI?

Kakyto nenb mpeciaenyroT MpHu BBEJEHUU B paciiaB (KMJIKUNA MeTa1) MOAU(UKaTOPOB?
[TpuBecTu npumepsl 1eHCTBUS MOIU(UKATOPOB.

OOBsACHUTD, B KAKOH OTJIMBKE 3€pHO 3aKPUCTAJUIM30BABILIETOCS MeTajula OyaeT OoJblie:
IIPU pa3IMBKe KHUIKOT0 METalljia B MecyaHyto (popMy WIH B METANINYECKYIO?

OOBACHUTD, K UEMY MOXKET IIPUBECTH MEPErpeB pacIuiaBa MpeJl pa3iuBKoi ero B HhopMsl
(M310XKHUIIBI)?

OOBACHUTD, 3a4eM MPOBOJAAT ONEPALMIO MMOACTYKUBAHUS MPH MOITy4YeHUH 0TIHBOK? Kak
€€ OCYIIECTBUTh

OOBACHUTD, NIPH KAKOH aedhopMaIiii MOXKHO HEOOPAaTUMO U3MEHUTH (hopMy, pa3Mepsl U
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CtpyKTypHBII
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yiabTaThl 00yUeHHs

O1neHOYHBIC CPEACTBA

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

CBOIICTBa MaTepHalla —ynpyroi Win MjaacTUYecKOi?

OOBsACHUTD NOHATHE TEOpPEeTHYECKas MPOYHOCTh KpucTaiia. Kak oHa u3MeHsercs npu
M3MEHEHHH TUIOTHOCTHU JUCIIOKAINi?

OOBsACHUTS, 4To IPOUCXOIUT npu (bopmHupoBaHUN TEKCTYpPbI B
nedhopMUpOBaHHOMMAaTepurane?

3ayeMm TpeOyercss BOCCTAHABJIMBATh IUIACTHYHOCTH XOJOAHOAE(HOPMUPOBAHHOIO JIUCTA
(xanuOpOBaHHOM 3aroTOBKH, BOJIOUEHOW MpoBosokH)? Kakoil 00pabOTKOI 3TO MOYKHO
caenarn?

OOBsicCHUTh, KaKOE€ CBOWCTBO MaTepHalia XapakTepuzyeT TBepaocTh. Ha dem
OCHOBBIBAIOTCS] METOJIbI U3MEpEHUs TBepAocTH? B ueM ux orianuue?

Kak npoBozsT ucnslTaHue Ha yapHYyHO BsI3KocTh? KakoBa ero 1enb?

C Kako¥ 11eJbI0 IPOBOAAT YCTAIOCTHBIE UCTIBITAHUA?

Ha mnpumepe IBYXKOMIIOHEHTHOW CHCTEMBI IOKa3aTh, KaKyl HH(OPMAIMIO MOXKHO
HOJY4YHTh, MOJB3YACH MPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxemMaTn4HO U300pa3uTh TUarpaMMy ABOWHOW CHCTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH
(c TOJHOM pacTBOPUMOCTBIO, C OTPAHUYEHHOW PACTBOPHUMOCTHIO) KOMIIOHEHTOB B
TBEPJIOM COCTOSIHUM, JaTh XapaKTePUCTHUKy TOYEK, JHHUN Juarpammsbl, (a3 u
0e3BapHaHTHBIX MPEBPAILICHUN CUCTEMBI.

PaccunTarh OTHOCHTENBHOE KOJWYECTBO CTPYKTYPHBIX COCTABIISIOIIUX CIJIaBa TIPU
KOMHATHOM TemIeparype M CXeMaTHUYHO H300pa3uTh CTPYKTYpy CIIjlaBa JBOWHOI
CHCTEMBI C OTCYTCTBHEM PACTBOPUMOCTH (C MOJIHOW PaCTBOPHUMOCTHIO, C OTPAaHUICHHOM
PacTBOPUMOCTBIO) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

Onummre ob6pa3oBanue eaedypura. B kakux criaBax oH oOpa3yercs, KaKOBbI yCIIOBHS
ero oOpa3zoBanua? Kakolf neneOypuT Has3bIBalOT MpeBpameHHbIM? CXeMaTH4HO
n300pa3uTh CTPYKTYPY JieaeOyprTa Ipu KOMHATHON TeMITepaType.

Onwumute oOpa3oBanue nepiauta. Kakossl ycrnoBust 00pa3oBaHUs U XapaKTEPUCTUKU ITOM
CTPYKTYpbI? CXeMaTHIHO U300pa3uTh CTPYKTYPY MEPIINTA IPH KOMHATHOW TeMITEpaType.
KakoBbI pa3sHOBUIHOCTH 3TOM CTPYKTYpHI?

N300pa3uth quarpamMmy COCTOSTHUS JKelle30 — KapOu »kenesa, yka3zaTh (a3bl BO BCEX
00J1acTsX JMarpaMMbl, pacCMOTPETh NpeBpalleHuss B cruiase, coxepxkamem 0,01 (0,2;
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30.

0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoit crmumaB HaspiBaeTcsa? PaccumtaTh
OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIONIMX B 3TOM CIUIaBE U CXEMaTHYHO
M300pa3uTh €ro CTPYKTYpy NpU KOMHATHOM TeMIlepaType.

OObsICHUTD, YeM AMarpaMma >eje3o — rpaduT OTIMYAeTCsl OT JuarpaMmbl Kene3o —
neMeHTuTr. M300pa3uth CXEMaTUYHO CTPYKTYpPbl CEpPhIX YYI'yHOB C  pa3HOM
METAJTTNYECKONH OCHOBOM ((eppuUTHOU, (PeppUTHO-TIEPIUTHON, MEPIUTHON) U ¢ pa3HOU
dbopmoii TpadUTOBBIX BKIIOYEHHH (IJIACTUHYATOM, IIapoBUAHON). OOBACHHUTH, Kak
MPOUCXOIUT Mpoiiecc rpaduTU3aluu U GOPMUPOBAHUS CTPYKTYPHI B ITUX CILIaBaXx.

I[IpuMepHbIe MpaKTHYECKHE 3aaHNs JJIsI IK3aMeHa (5 cemecTp):

1.

N300pa3uTh NOJIHYIO0 TUarpaMMy COCTOSIHUS JKeJIe30 — YIIIepos, yka3aTh (a3sl BO BCEX
00JIacTsX TUarpaMMbl, pacCCMOTPETh NMPEBPALICHHUS B CIIABE CHCTEMBI XKele30 — KapOouI
xkenesa, conepxkamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoil crnnaB
HazbIBaeTcs? PaccunTarh OTHOCUTENBHOE KOJIMYECTBO CTPYKTYPHBIX COCTAaBJISIOUIMX B
9TOM CIIJIaBE U CXEMaTHUYHO U300pa3UTh €ro CTPYKTYpY IpU KOMHATHOU TeMIlepaType.
N300pa3uth MOJIHYIO AUarpaMMy COCTOSIHUS JK€JIe30 — YIIIepoaa, yka3aTh (ha3bl BO BCEX
o01acTsaX IuarpamMMbl, pacCCMOTPETh IPEBPALIEHUS B CIIJIaBe CUCTEMBI XKelle30 — rpadur,
comepxkamem 2,5% C, ¢ pa3HOM MeTa/lIM4ecKOW OCHOBOM  ((peppHUTHOMH,
(beppUTHO-TIEPIUTHOM, NEpIUTHOH) M ¢ pa3HOW ¢GopMoON TIpadUTOBBIX BKIFOUEHHUH
(rutactuHuaTo, mapoBuaHOM). Kak Takoi criiaB HaspiBaeTcsi? CXxeMaTuuyHO M300pa3UTh
€ro CTPYKTYpY [P KOMHATHOM TeMIIEpaType.

PacimmmgpoBate Mapku cTanm, yka3aB COJEpXKaHHE YIriiepoja, BHJI M COJEp)KaHUE
JIETUPYIOIIUX 3JIEMEHTOB, KAYECTBO, HA3HAYEHHNE U IPUMEPHBIE CBOICTBA.
PacimmmgpoBate Mapky ceporo (JIMTEHHOTO, BHICOKOIIPOYHOT0, KOBKOT'0) Uyr'yHa, yKa3aB
€ro CTPYKTYpY U yCIOBUS MOJTYyYEHUS

HazoBute kpuTHueckue TOUKHM cTadl U UX oOo3HaueHue. Kak oHM ompenenstorcs?
VYka3arb ux nojnoxxenue Ha quarpamme Fe-C.

Kakoii aycTeHUT 1 moyemMy Ha3bIBaIOT NepeoxsiaxaeHHbIM? Kak onpeneiauTs CTeneHb ero
NIEPEOXJIAKACHUS?
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7. Tloyemy B 3aKkajl€HHOM CTaJId BCEr/la IPUCYTCTBYET OCTATOYHBIN ayCTEHUT?

8. Kak MOXHO WHCIONB30BaTh Ha NPAKTUKE H30TEPMHUUYECKHE JUarpaMMbl pacraja
NEPEOXJIAXKAECHHOTO ayCTCHUTA?

9. Kak u3MeHsTCs CBOMCTBA CTAIM IPU YBEJIUYEHUU CKOPOCTH OXJAXKACHUS B MEPIUTHOM
untepBasie? OObACHUTD, TOYEMY?

10. BriOpaths Hanboee JUCIEPCHYIO CTPYKTYPHYIO COCTABIISIONIYIO, (POPMUPYIOIIYIOCS TPU
1 Gy3MOHHOM pacriajie MepeoXIaKICHHOTO ayCTEHUTA.

11. Yro obmiero u B 4eM OTIMYHS B CTPYKTYpax MEpIUT, COPOUT U TPOOCTHUT?

12. OOBscHUTD, TOYEMy MapTEHCHT UMEET BHICOKYIO TBEPAOCTbh.3aueM CTallb CO CTPYKTYpO
MapTeHCHUTa HaJl0 MOJIBEPraTh OTILYCKY?

13. OOBscHUTD, B KaKO cTaiu OyeT BhIIEe TBEPAOCTh pH 3aKayike: B cTaimu 45 nmm 30XT'C?

14. OObsacHUTh, y Kakoil cTtamu Oyner Oojbllle NMPOKAIUBAEMOCTb — YIJIEPOAUCTONW WU
JIETUPOBAHHOM? 3aueM He0OXO0IMMO 3HATh IPOKAIIMBAEMOCTb CTAIH?

15. Kak BbIOpaTh CKOpPOCTh OXJIQXKJEHHsS IpHU 3aKajKe sl TOJydeHHs MapTEHCHTHOM
CTPYKTYpBI [10 BCEMY CEUEHHUIO U3/1ETH?

16. Jlns kakoit cTamy — 103BTETOUHOM HWIIH 3a3BTEKTOUTHON — HYKHO IPUMEHSTh HETOIHYIO
3akanky? [losicuuthb, ucnons3ys nuarpamMmmy Fe-C.

7. CpaBHUTE CBOMCTBa cTanu C OCHHUTHOM CTPYKTYpOH M MapTEeHCUTHOW CTPYKTYpOH, ¢

OCMHUTHON U TPOOCTUTHOM CTPYKTYpO. OOBACHUTE pazIudHsl.

18. Iloyemy mpu OTHyCKe 3aKaJ€HHON CTali BHIOMPAIOT pa3InYHbIe TeMIepaTypbl HarpeBa?

19. Kakas cranp mocie yny4iieHus: OyaeT UMeTh 0oiee BEICOKYIO TBEPJOCTh: CTallb 45 Win
ctanb30XI'C, ecnu OTIYCK IPOBOAMIIN IIPU OJHOW U TOM XkKe TeMmeparype?

20. Touemy pexymnmii ”HCTPYMEHT U3 YTIEPOTUCTOMN CTAIH MOABEPTAIOT HIU3KOMY OTITYCKa.
Kakas Oyzner cTpyKkTypa U CBOMCTBa TaKOTO HHCTpyMeHTa?

21. B 4em ocHOBHasi 0COOCHHOCTh M TIPEUMYIIIECTBA TEPMOMEXAaHHUECKOW 00pabOTKH cTaymn?

22. C Kako# 11eJIbI0 HACBIIIAIOT MOBEPXHOCTh HU3KOYTJIEPOAUCTON CTAIN YTiaepoom?

Bnanets —  mpod)eCCHOHAIBHEIM si3bIKOM B oGmacty | IIPUMepHBIE NPAKTHYECKHE 3aaHusl UIs1 324€Ta 10 PeIleHHIo 3124 u3

MaTCpHaAJIOBCIACHUSA,

npodeccuoHaILHOI o01acTu (4 cemecTp)
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— MPAKTUYCCKUMU HABBIKAMH HUCITIOJIb30BAHUA
OCHOBHBIX MCTOAOB HCCJICIOBAaHUSA B obiactu
MaTCpHaJIOBCACHUA,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MPUMCHCHHA MATCPHUATIOBCACHH A,

— HaBBIKAMM OLEHKU TEXHOJIOTUYECKUX H
CIIy’)KEOHBIX ~KayeCTB MaTepUalioB IyTeM
KOMIUIEKCHOTO aHaju3a UX CTPYKTYphl H
CBOWCTB, a TaKke pe3yabTaToB
(U3UKO-XMMHUYECKUX,  KOPPO3HUOHHBIX U
JPYTUX UCHBITAaHUN

~

10.

11.

12.

13.

Kak nposectn Mmakpoananu3? KakoBbl €ro 1eiu, MeTo b1

Kakum MeTonoM MOXHO HCCIEN0BaTh pPACIpPEAEICHUE CEpbl B CIUTKE (OTJIMBKE,
3aroToBKe)?

Kak mpoBectu riry0okoe TpaBiieHue ctabHOro oopasma. Kakossl ero nemu?

Kakum MeToqoM  MOXHO  BBIIBUT  TOpPBI, TPEUIMHBI, PAKOBHHBI, KPYIHbIE
HEMETaJUTMYECKUE BKIIFOUCHHSI B OTIIMBKE (CIIUTKE, OTIMBKE, IOKOBKE, TpOKate)?

[Tpu MakpoaHau3e CIUTKA BBISBJICH JIMKBAIIMOHHBINA KBaApaT (MOAycaaoyHas JIUKBAIHS,
oceBasli MOPUCTOCTb, CKBOPEUHUK, KAMHEBUIHBIA HU3JI0M, (PJIOKEHBI, MHU(EPHBINA H3II0M,
paccioenue). OOBSICHUTh MPUUYUHBI HOSABICHUS 3TOro Je(eKTa U BO3MOXKHbIE CIIOCOObI
€ro McIpaBieHUs (IIPEeIOTBPALLECHUS).

Kak oTnuuuTh YCTaNOCTHBIA HM3J0M OT NpPOYMX BHUAOB H3JIoMa? KakoBbl MPUYHMHBI
IIPOSIBJIEHUS TAKOTO HU3Jioma?

Kak oTiuuuTh BA3KOE paspylIeHUE OT XPYIKOro?

Kak mnpoBecTM MHKpPOCKONMYECKOE HCCIEI0BaHUE METauIMuecKoro marepuana?yro
MO’KHO BBISIBUTH C TIOMOLIBIO TAKOTO MCCIEA0BAaHUsA?

Kak MOXHO MOBIUATH Ha BEJIMYUHY 3€pHA MpU KpucTau3anuu metamia? Kakue mepbl
MOKHO TPEJUIOKHUTh Ul TOTO, YTOOBI 00ECHEeUUTh MOITYYEHHE MENKOTO 3€pHa IpH
KpUCTAJITU3ALUH?

OOBsACHUTh, B UYeM pa3IMyue MeXJIy XOJOJHOM M Tropsiued IIacTUYeCKOH
nedopmarusimu? [loyemy mpu XOJOIHOM TUTacTUUECKOW nedopmariuu HabtomaeTcs
YIPOYHEHHE METAJlIA, & IPU ropsYei 3TOro He NPOUCXOAUT?

Kak BOCCTaHOBUTH MJIACTUYHOCTH XOJO0JHOAE(OPMHUPOBAHHOIO JUCTa (KanuOpOBaHHOMN
3aroTOBKH, BOJIOYEHOM poBosiokn)?Kak OCYLIECTBUTH OIIepaLuIo
PEKPUCTATUIM3AUOHHOTO OTXKHUTa?

Kak onpenenuts mpenen ynpyroctd (Ipenen TEKy4decTH, INpelesn IMpOYHOCTH,
OTHOCHUTEIIbHOE YIJIMHEHUE, OTHOCUTENIBHOE CYXEHHE, TBEPAOCTb, YAAPHYIO BSI3KOCTh)
MaTepuana?

Kak onpenenutb OTHOCHTENBHOE KOJIMUYECTBO (Da3 (CTPYKTYpPHBIX COCTABISIOLIUX) MpPU
3aJJaHHOI Temneparype B ABOMHBIX crutaBax? [1osicHUTh rpaduyecku.
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14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

[Tpy KakuX yCJIOBUSAX B METAUIMYECKUX CILIaBaX MOXKET 00pa3oBaTh TBEPABIH pacTBOP
3aMelleHus (TBEpIbl pacTBOp BHEAPEHMs, XUMHMUYECKOE COEJUHEHUE, MEXaHWYecKas
cMech KOMIOHEHTOB)? Kak BBITIIsIAAT o0sacTu 3THX (a3 Ha AUarpaMmMax COCTOSHUS?
CxemMatuyHO H300pa3uTh KPUBYIO OXJAXAEHUS U CTPYKTypy JHOOOro cIuiaBa
JBYXKOMIIOHEHTHOM  cHCT€Mbl (C  OTCYTCTBUEM  pPAacCTBOPUMOCTH, C  IOJHOU
pacTBOPUMOCTBIO, C OrPAaHMYEHHOM pacTBOPUMOCTbIO KOMIIOHEHTOB B TBEpPAOM
COCTOSIHUM) [P KOMHATHOM TeMIleparype.

CxeMaTu4yHO U300pa3uTh CTPYKTYpPY JII0OOOro CIulaBa JBYXKOMIIOHEHTHOH CHUCTEMBI IpU
KOMHATHOM TEMIIEpaType, pacCyUTaB OTHOCUTEIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTaBJISIOLIUX.

ITpy MHMKpPOCKOIIMYECKOM HCCIEIOBAHMM B CIUIaBe HaOmoJaroTcsa 3epHa (epputa u
HeOoJIb1I0e KOJInYecTBO IieMeHTHTa. Kak Ha3biBaeTcst Takoi crutaB? KakoBbl ero cBOMCTBa
¥ 00J1acTH IPUMEHEHHS?

[Tpy MHKpPOCKOIIMYECKOM HCCIEeIOBAaHMM B CIUIaBe HaOMoAaroTcs 3epHa (epputa M
nepaut. Kak Ha3bpiBaercs Takoi cruiaB? KakoBbl €ro cBONMCTBAa M KaK OHHM 3aBUCAT OT
KosinyecTBa nepyuta? KakoBbl 0071acTH NPUMEHEHUS 3TUX IJ1aBOB?

[Ipy MHMKPOCKOIMYECKOM UCCIIEJOBaHMM B cIjlaBe HaOmogatorcs mnepiaut. Kax
Ha3bIBAEeTCs Takol cruiaB? KakoBbI pa3HOBUJHOCTH TaKOW CTPYKTYpPBI M Pa3jIMyMUs B UX
cBoMcTBax?

[Ipy MHKpPOCKONHMYECKOM MCCIEIOBAHUM B CIUIaBE HAONIOJAIOTCS MEPJIUT U CeTKa
LIEMEHTHUTAa 10 TpaHulaM 3epeH. Kak Ha3piBaeTcs Takoil criaB? KakoBbsl ero cBoiicTBa u
001acTH IPUMEHEHUs?

[Tpy MUKpPOCKONMMYECKOM HCCIEN0BaHMM B cIUlaBe HaOmomaercst JeneOypur. Kakx
Ha3bIBaeTCs Takoil crutaB? KakoBbl ero cBOMCTBa U 00J1aCTH IPUMEHEHUS?

ITpy MHMKpPOCKOIIMYECKOM MCCIEIOBAaHUU B CIUIaBe HAOIIOAAIOTCA 3epHa (Qeppura H
BKJIT0YeHus rpadura. Kak Ha3bpiBaeTcs Takue criaBbl? KakoBbl pa3HOBUHOCTH CIIJIABOB C
TaKUMU CTPYKTYPHBIMH COCTABIISFOIIMMH, KAKOBBI PA3JIMYMs B UX CBOWCTBaxX?

[Tpu MHUKPOCKONIMYECKOM HCCIIEIOBAHNU B CIIJIaBe HAOIIOAAI0TCs 3epHa (heppuTa, MEepInuT
U BKJIIOUeHus rpaduta. Kak Ha3piBaeTcs Takue crutaBbl? KakoBbl pa3HOBUIHOCTH CILIABOB
C TAKUMU CTPYKTYPHBIMU COCTABJISIOIMMU, KAKOBBI pa3jnyus B UX CBONCTBaxX?
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24. TIpy MUKPOCKOIMMYECKOM HCCIICIOBAaHUM B CIUIaBE HAOIIOAAIOTCS MEPIUT U BKIFOUCHUS

rpadpura. Kak Ha3piBaercst Takue cruiaBbl? KakoBbl pa3HOBHIHOCTH CIUIABOB C TaKUMH
CTPYKTYPHBIMH COCTABJIIOIIMMHU, KAKOBBI Pa3JIM4Msl B UX CBOWCTBAX?

25. Kak uaentuduuupoBarh B CTaIM BUIMAHIITETTOBYIO CTPYKTYpY? Ilpu Kakux yciaoBusix

OHa MOXKET 00pa30BaThCS U KaK 3TO MOBJIUAET Ha CBOMCTBA CTAIH?

26. IIpu kakux ycIOBHUSIX B CTald MOXET 00pa3oBaThcs mepechiiieHHblil dhepput? Kak on

MOBJIUSIET Ha CBOMCTBA cTanu. Kak nmpegorBpatutk ero oopasoBanue?

IIpuMepHbIe NpPaKTHYECKHE 32JaHUS JJI51 SK3aMeHAa M0 PelleHuIo 32/1a4 U3
npodeccuoHaJIbHOM 00J1acTH (5 cemecTp)

1.

2.

o

OOBsACHUTD, KaK BBIOpaTh COJAEp)KaHHE YIJepoja B CTald AJS U3TOTOBJICHUS JETaIH
MaIINH, KOHCTPYKLIUU WU COOPYKEHUS.

OOBsACHUTD, KaK BBIOpATh CO/EpKAaHUE yIiIepojia B CTAU JUIsl M3TOTOBIICHUS PEXYIIETO
(ITaMIOBOr0) HHCTPYMEHTA.

. Kak no ctpykTypHOMY IpHU3HAKY MO>KHO ONPEAETUTh CTallb (Oeblil UyryH, Cepblil UyTyH,

MIOJIOBUHYATHIHN UyTyH, KeJIe30 TEXHUYECKOU YUCTOTHI)?

OOBSACHUTb, MOXHO JIM HCHOJb30BaTh OBl YyryH B KadecTBE KOHCTPYKLMOHHOTO
MaTepHana.

OOBACHUTH IPEUMYIIECTBA CEPOTO YYT'yHa [0 CPABHEHHUIO CO CTAJIBIO.

. O6’I>$ICHI/ITI), MOJKHO JIM MCIIOJIB30BaTh OEbIi YYyTYH B Ka4€CTBC KOHCTPYKIHMOHHOI'O

Marepuana?

. OObsicHuTh, Kakas ¢opma rpagura B MEHBIIEH CTENEHH OCJIA0NSIeT METAUITMUECKYIO

ocHoBY uyryHa? Kak noiayuuts Takyro ¢popmy rpaputa B OTIUBKE?

. Kak momydnTp OTIMBKY €O CTPYKTYypOH KOBKOro uyryHa? KakoBbel pa3HOBHIHOCTH

CTPYKTYpPBI TAKOTO YYT'yHa U €r0 CBOWCTBA?

. Iloyemy He TPOUCXOIUT YNPOUYHEHUS CTAIM MpPH Topsiuel MiIacTH4eckor nedopmanuu

mipu 1050 °C?

10. Iloyemy nedopmanus ceuaua (Trut. = 327 °C) npu KOMHATHOW TeMIlepaType sSBIsETCs
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11.

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

19.
20.

21.

22.

23.

24,

ropsiaeii nedopmarueii?

IIpy pekpuCTaNIM3alMOHHOM OTKHMI€ XOJOAHOKaTaHOM JeHTel u3 cranu O8kno
oxJyaxaeHue B uareppaiie Temmneparyp 680 — 370 °C BenyT ¢ Majioit ckopocThio. [Touemy
3TO HEOOXOIUMO?

Ha3HauuTe pexXuM pEeKpUCTALUIM3ALUOHHOIO OTXKHMra JUIsl  HHUKOYTJIEpOIUCTOMN
XOJIOAHOKATaHOW JINCTOBOM CTAJIH.

Kak onpeznenstoT CKIIOHHOCTb CTaJIM K pOCTY 3€pHa Ipu Harpese?

HazHauuTh pexum MOIHOTrOo OTXKUTIA Ul CTaIU Mapku 45.

HaznaunTh pexxuM HOpMaIM3alMU JJIs CTaIu Mapku 45.

BriOpath TepMudeckyro 00pabOTKy Uil UCTIPABJICHUS! BUAMAHIITETTOBOW CTPYKTYPHI B
CTaJIbHON OTJIMBKE.

BriOpars TepMudeckyro 0OpaOOTKy Ul WCTPABICHUS KPYHMHO3EPHHCTOW CTPYKTYPBI
ropsiueKaTaHoi cranu.

BoeiOpate 3akanouHyio cpeny, OO€CHedYMBAIOUIYI0 HauOOJbIIYI0 MPOKATHBAEMOCTh
YTIEPOIUCTOMN CTAIIH.

Br16path 3akanounyto cpeny i 3aKaJIKH JIETMPOBAaHHOW yIJIEpOIUCTON CTaH.
BriOpath pexuM OTHyCKa 3aKajJeHHOM cTayiu, 00ecreunBaroINi cOXpaHEeHUE BBICOKOM
TBEP/IOCTH.

BbiOpaTh pexuM OTIycKa 3aKaJeHHOM CTajau, 00ecHneuMBaloOIIMi BBICOKHE YIPYTue
CBOMCTBA

BriOpath pexum OTIycKa 3aKajleHHOW CTalii, 00ecHeuyuBaroIIUi COYeTaHUE BBICOKOMN
MIPOYHOCTH, TBEPJOCTH, TNIACTUYHOCTH U yIapHOU BA3KOCTH.

Craup 45 6bu1a IOABEPTHYTA HArpeBY MO/ 3aKajKy a0 Temneparypsl 740 u 840°C. Kakoit
PEeXHUM HarpeBa BbIOpaH MPaBUIBHO U ToUeMy?

Cranp Y10 Obuta moaBeprHyTa HarpeBy IMoj 3akayky ao temreparypsl 740 u 900°C.
Kakoii pexxuM HarpeBa BbIOpaH NpaBUIBHO U TOYEMY?
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0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOW ATTECTALMM, NMOKA3ATEJH U KPUTEPHHU
OLlCHUBAHMWSL:

IIpomeskyTouHast aTTecTanms MO JUucHMILIUHEe «MaTepuanoBeaeHue»B 4-0M cemecTpe
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITO3BOJIAIOIINEC OLICHUTL YPOBCHL YCBOCHUA OGy‘-I&IOIL[I/IMI/ICSI
3HAaHUW, W TPAKTUYECKHE 3aJaHUs, BBIABISIOIIUE CTENEHb CPOPMUPOBAHHOCTU YMEHHUIH U
BHaHGHI/If/'I, U IMPOBOAUTCA B BUAC 3a1UCTA.

3aueT MpOCTaBISIETCA IOCJIE OLEHKM 3HaHWM O0ydaromuxcs Mo pe3ysibTaTaM 3alluThl
BBITTOJIHEHHBIX JIAOOPAaTOPHBIX PabOT M KOHTPOJIBHBIX padOoT, BKIIOYAIOMINX TEOPETHYECKUE
BOITPOCHI ¥ IPAKTUYECKUE 3a/1aHHUSL.

Iloka3aTesin U KpUTEPUH OLICHUBAHUA 3a4eTa (4 cemecTp):

Jns mosrydeHus OLeHKU

— «3a4YTeH0» — OOydyaloluics [OJDKeH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCIPOM3BECHUS U OOBSICHEHHs] MHPOpPMAIMKM, HO M HHTEJUICKTYaJbHbIE HABBIKM DPELICHUS
HpO6HeM H 3a4a4, HaXO0XICHHA YHHUKAJIbHBIX OTBCTOB K HpO6JIeMaM, OLICHKM M BBIHCCCHUA
KPUTUYECKHUX CYXKJICHU;

— «He 3a4TeH0» — 00yJaroUI1iiCcsl He MOYKET I10Ka3aTh 3HAHUSI Ha YPOBHE BOCIIPOU3BEICHUS
U 00bsiCHeHHs HH(OpMAaLIMK, HE MOXKET MOKa3aTh MHTEIICKTyalbHbIe HABBIKU PEIICHUS TPOCTHIX
3a/1a4.

IIpomeskyToyHass arrecranus N0 JucHUIUIMHe «MartepuanoBeaeHue» B 5-oM
€eMeCTPEeBKJIIOYAET TEOPETUYECKUE BOIPOCHI, IO3BOJISIOLIME OLEHUTh YPOBEHb YCBOEHUS
0o0y4aromuMuCs 3HaHUH, U TPaKTUYECKUE 3aJaHMs, BBIBIISIIOIINE CTENeHb CHOPMUPOBAHHOCTHU
YMEHUH U BIIaJICHUH, U TIPOBOAUTCS B POpME IK3aMeHa

DK3aMeH 1O JaHHOW JUCHMILIUHE MPOBOJIUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OwsieraM, KaXIbli M3 KOTOPBIX BKJIIOYAET 2 TEOPETHMUECKHUX BOIPOCAa U OJHO IPAKTHUECKOE
3a/laHue.

IToka3aTen U KpUTEPUH OLIEHUBAHUA dK3aMeHA(S ceMecTp):

— Ha OLEHKY «OTJHYHO» — OOyYaromuiicss JeMOHCTPUPYET BBICOKUNA YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEMAaTHUYeCKoe U TJIyOOKOe 3HaHue
yueOHOro MaTepuana, CBOOOJHO BBHIMOJMHSET MPAKTUYECKHE 3a/laHus, CBOOOIHO ONEpUpyeT
S3HAaHUSAMU, YMCHUSAMHU, IIPUMCHACT UX B CUTyallUAgX MOBBITIIEHHOM CII0KHOCTH.

— Ha OIIGHKY «XOpomlio» — oOOydaroluics JIeMOHCTPUPYET CPEAHHMHA YpOBEHb
Cq)OpMHPOBaHHOCTH KOMHGTGHHHﬁI OCHOBHBIC 3HaHHA, YMCHHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAYUTeNbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHHUS IIPH aHATUTHUECKUX OTNEpaIlnsiX, IEPeHOCce
3HAHUU 1 yMeHI/If/'I Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OICHKY «YJAOBJIETBOPUTEIbHO» — OOYYAIOIIUNCA AEMOHCTPUPYET MOPOTOBBIN
YpOBE€Hb C(HOPMHUPOBAHHOCTH KOMITETEHIIUN: B X0/I€ KOHTPOJIBHBIX MEPOINPHUSATUN JOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTIENIbHBIX 3HAHUI, YMEHUH, HABBIKOB, OOYyYaroIIHiCs
HCIBITBIBACT 3HAYWUTCIIBHBIC 3aTPYAHCHUS MPU ONCPHUPOBAHUN 3HAHUAMHU U YMCHUAMH IIPU UX
MePEHOCE Ha HOBBIE CUTYAIIHH.

— Ha OIICHKY «HeyI0BJeTBOPUTEIbHO» — 00yJaronuiicsi IeMOHCTPUPYET 3HaHUA He Oolee
20% TeopeTHYecKoro MaTepuaina, JOMyCKaeT CYIIECTBEHHbIE OINMMOKH, HE MOXKET TOKa3aTh
HHTCJICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a1a4.



