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PaGouas nporpamma cocrasiena Ha ocHoBe ®I'OC BO no HampaBjieHHIO MOATOTOBKH
22.03.02 Metamtyprus (ypoBeHb 6akanaBpuarta) (mprka3 Muno6praayku Poccun ot 04.12.2015
r. Ne 1427)

Pabouas nporpamma paccMoTpena um omoOpeHa Ha 3acenanuu Kadenapbl JIMTEHHBIX
MPOLIECCOB M MAaTEPUATIOBEACHHS
19.02.2020, npoTtoxos Ne 8 - 4
3aB. kadenpoi /7: = H.A. ®eokTucToB

PaGoyas mporpamma ono6peHa MeToauueckoi komuccuein UMMuM
20.02.2020 r. npotokos Ne 5 * s
[Ipencenarens _'A.C. CaBuHoB

CoracoBaHo:
3aB. kadenpoii MetaJutypruu U XUMHYECKUX TEXHOJIOTHIA %

./ A.C.XapueHko
L ]

Pabouast nporpamMma cocrasiieHa: %’ . i
npodeccop kadeaper JINTUM, a-p TexH. Hayk ( M H.B. Konuesa

Penenzenr:
noueHT kapenpsl TOM, kaH. TeXH. HayK fé}% 10.10. Epumona




JIner akTyanusanuu padoued nporpaMmmsl

Pabouast mporpamma nepecmMoTpeHa, oocyskaeHa 1 ogodpena s peanuzauuu B 2020 - 2021
yueOHOM rony Ha 3acenanuu kadenpsl JIMTEHHBIX MPOLIECCOB U MATEPUATIOBEIEHHSI

[Iporokon ot 01 centsbps 2020 r,” Ne 1
3aB. xadenpoii T/ HA ®eoktucros

PaGouast mporpamma nepecMoTpeHa, oocyskaeHa u ogodpeHa mis peanusauuu B 2021 - 2022
yueOHOM roay Ha 3acenanuu kadeapol JIMTEHHBIX MPOLIECCOB U MATEPHAJIOBEICHHUS

IIpotokonor 20 . Ne

3aB. xadenpoii H.A. ®eokrucros

Pabouast nporpamma nepecmMoTpeHa, oocyskaeHa u onodpeHa s peanusauuu B 2022 - 2023
yueOHOM rony Ha 3acenanuu kadenpsl JIMTEHHBIX MPOLIECCOB U MaTEPUATIOBEICHHSI

IIpotokonmor 20 . Ne

3aB. xadenpoii H.A. ®eokTucros

Pabouast mporpamma nepecmMoTpeHa, o0cyskaeHa 1 ogodpeHa s peanuzauuu B 2023 - 2024
yueOHOM rony Ha 3acenanuu kadeapsl JIMTEHHBIX MPOLIECCOB U MAaTEPHANIOBEICHHUS

IIpotokonor 20 . Ne

3aB. kadenpoii H.A. ®eokTucTos




1 Iles1u ocBOEHUS TN CHMILTHHBI (MOYJI51)

Hensmu ocBoenust nucuuiinabl <MATEPUAJIOBEJIEHUE» sBnsrotes: npuoOpereHue
CTYACHTAaMHM TEOPETHYECKMX 3HAaHUM O 3aKOHOMEPHOCTSX, OIpPENeNAIOUINX CBOWCTBA
MaTepUajoB, MPAKTUUYECKUX HABBIKOB KOHTPOJS M NPOTHO3UPOBAHHUS CBOICTB M IOBEACHUS
MaTepHaIOB B Pa3IMYHBIX YCIOBUSAX UX 00paOOTKH U SKCIUTyaTallul, HEOOXOIUMBIX OakaIaBpy
1o popUITIO «MeTtannyprust YEPHBIX METAJIJIOBY Ui IUI0JOTBOPHOI
Hay4YHO-HUCCIIEJ0BATEIbCKOM U TPOU3BOACTBEHHO-TEXHOJIOIMUECKON I TETbHOCTH.

2 MecTo THCHHIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMMal

JucuuiuinHa MarepuanoBeieHne BXOJUT B BapUaTUBHYIO YacTh Y4eOHOro IjIaHa
00pa30oBaTeNbHON IPOrPaMMBbI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
chOpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLUIUIUH/ IPAKTUK:

Xumus

Hcropus TexHUKN

Hcropus meramnyprumn

dusnyeckas XUMHs

VYyeOHasi - 03HaKOMUTENIbHAS IPAKTUKA

Mertposnorusi, cTaniapTu3anus u cepTUPUKALL

3HaHus (YMEHHUs, BIaJIeHHs), OJIYYEeHHbIE MIPU U3YYEHUU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUISl U3yUCHUS U CIUTLTIH/TIPAKTHK:

VYyeOHast - OpakTHKa IO MOJIYYEHHIO IEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUH H
HaBBIKOB, B TOM YHCJIE€ IIEPBUYHBIX YMEHUH U HAaBBIKOB HAy4YHO-HCCIIEI0BATEIIbCKOU
JeSITeIbBHOCTH

Hayuno-uccnenoparensckas pabota

ITpon3BosCcTBEHHAs - MPAKTUKA M0 MOJYYEHHUIO MPOPECCHOHATBHBIX YMEHHH M OIbITa
poeCCHOHAIBHON eI TETbHOCTH

[IpousBoncTBO (heppocmiaBoB

Kogmeast 06paboTka cramu

JInTeitHOE TPOU3BOICTBO

OCHOBBI MUHEpAJIOTUN

Pa3nuBka u Kpucrammsanus cTainu

Teopus kpuctannorpadpuu

IIponsBoacTBEHHAs — IPEIIUIUIOMHAs TPAaKTUKA

[ToaroroBka k ciade u cjaua rocyAapCTBEHHOT0 SK3aMeHa

[ToaroroBka K 3aIyTe U 3alIUTa BBITYCKHOM KBaJIM(DUKAIIMOHHOW pabOThI

OCHOBBI IPOKAaTHOT'O MPOM3BOACTBA

MeTob1 MCCIIeJOBAHUN MaTepHAJIOB U MPOIIECCOB

OCHOBBI TEXHUYECKOT'O TBOPYECTBA

MonenupoBaHH€e MPOLIECCOB U 0OBEKTOB B METAJLTYPTUU

MeTo/1bl KOHTPOJISI ¥ aHAJIU3a BEIIECTB

TexHonorny NOPOUIKOBOM METAJUTYPIrUn

3 KomnereHuunu o0y4yaroiierocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

TUCHUTLUTUHBI (MOYJIs1) ¥ IIJIAHUPYEMBbIE Pe3yJabTaThl 00yUeHu st

B pesynpTaTe ocBoeHus MUCHUIIIUHBI (MOAyss) «MaTepuanoBeneHne» oO0yqaroniuiics
JOJKEeH 00J1a/1aTh CIEAYIONUMHU KOMITETEHIUSIMHU:

CtpyKTypHBII [Tnanupyemble pe3ynbTaThl 00ydeHUs
JIIEMEHT
KOMIIETCHIIUHU




[TK-12 ciocoGHOCTHIO OCYIIECTBIATH BRHIOOP MAaTEPHAIOB ISl M3/ICTUI PA3IMYHOTO Ha3HAYCHUS
C YYETOM JKCIUTyaTallMOHHBIX TPeOOBaHUM U OXPAaHbI OKPY’KAIOLIEH Cpeibl

3HaTh

- OCHOBHBIE OIIPEIECNICHHs] ¥ IOHATHUS MaTepUaIOBE/ICHUS;
- OCHOBHBIE METO/Ibl UCCIIEJOBAHM, CIIOJIb3YEMBIX B MaTepUAJIOBEICHNY;
- CYIIHOCTh U 3aKOHOMEPHOCTH IPOLIECCOB MIPU KPUCTAJUIN3ALIUHY,
nedopmarum, HarpeBe Je)OPMHUPOBAHHBIX METAIJIOB;

- CYLIHOCTh U 3aKOHOMEPHOCTH (ha30BBIX U CTPYKTYPHBIX MPEBPALICHUN B
CIUIaBaX IPU TEPMUYECKOM, TEPMO-MEXAHNUECKOM U XUMUKO- TEPMUUYECKOM
BO3JCHUCTBHSX;

- BJIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOICTBA MaTepHaIOB U UX
M3MEHEHMs [IO]] BIMSHUEM YCIOBUN IPOU3BOJICTBA, 0OPaOOTKU U
JKCILTyaTaluu;

- OCHOBHBIE€ TUIIbl KOHCTPYKIIMOHHBIX U MHCTPYMEHTAJIbHBIX MaTEepUAIIOB;

- OCHOBHbIE IPUHLUIIBI BBIOOpa MaTepuaa Jjs N3N pa3IuuyHOro
Ha3HAYEHUS C yYETOM IKCITyaTallMOHHBIX TPeOOBAaHUI U OXpaHBbI
OKpY>KaroIleu cpeibl

VYmMmern

- AHAJIM3UPOBATH JAHHBIC O CTPYKTYPEC U CBOﬁCTBaX, TEXHOJIOTUYCCKUX
rpoleccax Mpou3BOJICTBA, 00pabOTKH U MOAU(DUKAIIMN MaTePHATIOB
MPUMCHUTCIIBHO K PCIICHUIO ITOCTABJICHHBIX 3a1a4;

- mpuoOpeTaTh 3HaHUA B 00JIACTH MaTePHAIOBEICHHUS,

- IPUMEHSATH IPUHIIMIIBI BEIOOpa MaTepralia s U3/ACTIHi Pa3InIHOTO
Ha3HAYEHUS C YY€TOM SKCIUTyaTallUOHHBIX TPEOOBAHUN U OXPAHBI
OKpY>Karollen Cpeibl;

- IPUMEHATH MaTepUATIOBEAUECKHUE 3HAHUS B TPO(HEeCCHOHATEHOM
ACATCIIBHOCTH, UCITIOJIL30BATh UX HA MCKIHUCHUITIIMHAPHOM YPOBHC

Bnanets

- Ipo(heCCHOHATIBHBIM S3bIKOM B 00JIACTH MaTepHalOBEICHHS;

- IPAaKTUYECKUMU HaBBIKAMU HCIIOJIb30BAHNS OCHOBHBIX METOJIOB
UCCIIeIoBaHMs B 00aCTH MaTepUaIOBEACHNUS;

- BO3MOXXHOCTBIO MEXAUCLIUIIIIMHAPHOTO PUMEHEHHS] MaTepHaJIOBEICHHUS;
- HaBBIKAMHU OLIEHKU TEXHOJOIMUYECKUX U CIYKEOHBIX KaueCTB MaTepUaAJIOB
MyTeM KOMIUJIEKCHOTO aHaJIN3a UX CTPYKTYphI U CBOMCTB, a TaK¥kKe
Pe3yabTaTOB (PU3UKO-XMMUYECKUX, KOPPO3SHOHHBIX U APYTUX HCIIBITAHU;
- HaBbIKaMU BbIOOpA MaTepuana sl U3l pa3InyHOro0 Ha3HAYEHUS C
YUYETOM 3KCITyaTallMOHHBIX TPEOOBAaHUI U OXPaHbl OKpY’KaIOIIeH cpe/ibl




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHuIl 324 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas paborta — 124,8 akan. 4acos:
—aynuropHas — 119 akan. 9acos;
— BHeayIuTopHas — 5,8 akaJ1. yacoB
— caMocTosiTenbHast pabora — 163,5 akan. 4acos;
— MOJTOTOBKA K dK3aMeHy — 35,7 akaj. yaca

<DopMa aTTeCTaluu - 3a4€T, 9K3aMCH

AynuropHas ) =
o | KOHTaKTHas pabota E 3 dopma TEKyIIEro
=
N B aKaj. yacax o Bu KOHTPOJIS
Pazpen/ tema 3 (B axaz. yacax) E B A . P Kon
S 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JUCLIATUINHBI 3 £« . | xoMneTeHK
O 2 £ padoThI MIPOMEKYTOUHOM
nmab. |mpakr. | S & ATTeCTAIIH
Jlek. < < 11
3aH. 3aH. | U &
1. Beenenue
1.1 Pomp mMarepuama B
9KCIUTyaTalu U3JeTTUH. .
Y A IMpopaboTka Texymmit
Ocnopiste TTOHATHA. TEOPETHIECKOTO KOHTPOJIb:
Hctopus pa3BuTHS 2 5,2 P POJIb: I1K-12
(JIEeKIOHHOT0) YcTHbli
MaTepHaJOBEACHUS KaK
Marepuana 9KCIIPECC-0IIPoC
Hayku.Kimaccnduxarys
MaTepuasoB.
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; paodoT.
Meronpt HCCIIEOBaHUs IIOATOTOBKA K KonTposbnas
CTPYKTYPBIL KOHTPOJIBHON paboTa
pabore
Wroro no pazneny 4 1 11,2
2. ATOMHO-KpPHCTAJITHYECKOE
CTPOCHUE MaTEPHAIIOB
IMpopaboTka
2.1 Bugpl KpHCTAUIOB. JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Kpucranmueckast MaTepHana;
2 6 KonTtponbhas MK-12
pemrerka.  ITomumopdusm. MOJITOTOBKA K aGota
AHnzoTrponusi. KOHTPOJIbHOU p
4 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIUOHHOTO .
K I/ICT&J‘IJ‘II/I‘IGCKOFOJI ¥ Ma:e nana; Texymuii koHTpOH
p 2 6 P ’ KonTtponbhas MK-12
CTpPOCHMUA. MexaHu3MBbI IIOATrOTOBKA K a6OTa
mudhy3uu KOHTPOJIBHON P
pabore
Wroro no pazneny 4 12
3. Kpucramnmzanus pacriaBoB




[TpopaboTka

JICKIIUOHHOTO .
3.1 TepmoauHaMuuecKue MATePHANA: Tekyuuii KOHTPOJIb
YCIIOBUSI KpPUCTAJLTU3AIUH. P ’ KonTtponpuas
MexaHuzm TOATOTOBKA K abora
2 8 n1a00paTOpHBIM p IK-12
KpHUCTAJUTH3AIIHH. 3amura
3aHSITHSIM;
IMapameTpbl 7Tab0paTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. o pabot
KOHTPOJIbHOU
pabore
ITpopaboTka
3.2 CamonpousBoibHas | JIEKIIMOHHOTO .
Tekyuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;
KonTtponpuas
KPUCTAITH3AIHS. MOJTOTOBKA K aGora
MoandunuposaHue. 2/21 8 1a00PaTOPHBIM SI’)aLuHTa MK-12
JennpurtHas 3aHSITHSIM;
1a60paTOPHBIX
kpucTammsanusi. CTpoeHne MOATOTOBKA K aGor
CITUTKA KOHTPOJIbHOU P
pabore
HWroro no pazneny 421 16
4., Jlepopmaumust u  Harpes
JeOpMHPOBaHHBIX MAaTEPHAIIOB
IMpopaboTka
4.1 VYupyras u JICKITMOHHOTO .
pyr H TekyIuii KOHTPOJIb
TUIaCTHYECKast MaTepHaa;
KonTponpuas
nedopmanmsa.  MexaHH3M MOATOTOBKA K
pabora
negopmanuu.  V3ameHeHue 1/11 6 n1a00paTopHBIM Samura I1K-12
CTPYKTYpPBl U CBOMCTB 3aHATHSIM;
71a00paTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K aGor
MeTaiuia pu AedhopMarym. KOHTPOJIBHOU p
pabore
ITpopaboTka
JIEKIUOHHOTO .
Texkyuuii KOHTPOIIb
MaTepHania;
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. Mexanudeckne CBOICTBa
MaTepHaJIOB
[IpopaboTka
JIEKIITMOHHOTO .
5.1 OcHOBHbIE TOHSATHA H MaTtepuaa; Texymuii koHTpOH
) 6 P ’ KonTponbhas I1K-12
OIIpeIeIICHHSI. MOATOTOBKA K
N pabota
KOHTPOJIbHOU
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
MaTepHana;
5.2 Bugsl, MeTromsl H 3amura
obopynoBaHue IUIst [IOATOTOBKA I¢ nabopaTopHBIX
Py 2 6 n1abopaTopHBIM patop [K-12
WCIIBITAHUSI MEXaHUYECKHX pabot
. 3aHITHSIM;
CBOMCTB. KonTtponbnas
IIOATrOTOBKA K
N pabota
KOHTPOJIBbHON
pabore
Wroro no pazaeny 2 12

6. ®da3oBble W CTPYKTypHBIE

MIPEBpaICHUs
JIByXKOMIIOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




ITpopaboTka

JICKIHORHOTO o LM KOHTPOJIb
6.1 OcHOBHBIC TIOHATHS Marepuana; Y P
2 6 KoHTponbsHas IK-12
TEOPUH CIUIABOB. MOATOTOBKA K aGora
KOHTPOJIBbHON P
pabote
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
PYKTYD 3aHSITHSIM;
CILIABOB. nabopaToOpHBIX
MOATOTOBKA K aGor
KOHTPOJIBbHON p
pabote
Hroro no paszueny 6 2 12
7. XKenezoyraepoaucrtsie
CIIABEI
ITpopaboTka
JIEKIUOHHOTO .
7.1 XapakTepucTrHka MATePHANA: Tekymmuit KOHTPOITb
JuarpamMmmbl ¢azoBoro 2 8 no;:u‘oI; OBKa’K KonTposnbnas [K-12
COCTOSIHUS JKeJIe30-YTIIEPO.T . paboTta
KOHTPOJIBHON
pabote
ITpopaboTka
JIEKIITMOHHOTO .
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
KOHTPOJIbHOM P
pabote
Hroro no pazaeny 6 6/21 16
8. 3auer
[IpopaboTka [IpomexyTouHbIi
JICKIITMOHHOTO KOHTpOJIb (3a4er)
Marepuana. CobecemoBanue B
8.1 KoHcynpramuu 1o p %
Wzyuenue ycTHOH opme ¢
BOIIpOCaM  TOATOTOBKH K [K-12
sauer JIOTIOJTHUTEIIEHOTO Y4ETOM
y Marepuaa. PEe3y/IbTaTOB
IMoaroToBka k KOHTPOJIBHBIX
3a4ETy MEpPONPUATUI
HWroro no pazgeny
Uroro 3a cemectp 34 | 17/61 91,2 3a4éT
9. Knaccudukanus, MapKupoBKa
u NpUMEHEHHUE
XKEJIE30YTIEPOIUCTHIX CIJIABOB
[IpopaboTka
JICKIITMOHHOTO .
9.1 (0):33 MEeXIy Ma]ll“e ana: Texkymuit KOHTPOJIb
CTPYKTYpOW W CBOMCTBaMHU HOHFO?OBKa} KonrponbHas
cephIxX YYT'YHOB. abora
p yry 5 2 221 6 na0opaTopHBIM P
Kaccudwnkanms, 3amura
3aHITHSIM;
MapKHUPOBKa M NPUMCHEHHE HOAFOTOBKA K nabopaTopHBIX
CepBIX U OB. . abot
p yrys KOHTPOJIbHON p

pabore




[TpopaboTka

JIEKI[HOHHOTO .
Tekymuii KOHTPOJIb
9.2 BnusiHMEe yriepoaa u MaTepHana;
o " KonTtponbnas
npuMeced  Ha  CBOIcTBa HOJTOTOBKA K
o paboTa
craneir.  Knaccuduxanus, 421 6,3 | mabopaTopHBIM G P—
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
JIEKIIMOHHOTO .
Tekymuii KOHTPOJIb
MaTepHana;
KonTtponpuas
10.1 dazoBrie MOATOTOBKA K
pabota
MIPEBPALICHUS] B CTalld NIPU 2/11 4 1a00PaTOPHBIM Samura
Harpese. 3aHATHSIM;
71a00paTOPHBIX
HOJrOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
IMpopaboTka
JIEKIUOHHOTO .
Tekymuii KOHTPOJIb
Mmarepuana;
KonTponpuas
10.2 ®dasoBbIe IMOJITOTOBKA K
pabora
MIPEBPALICHUS. B CTalld NIPU 4/11 8 71a00PaTOPHBIM Samura
OXJTK/ICHHH. 3aHATHSIM;
71a00paTOPHBIX
HOJrOTOBKA K
N pabot
KOHTPOJIBHOU
pabore
HWroro no pazneny 6/21 12
11.  OcHOBBHI  TEepMHYECKOU
00paboTKn
[IpopaboTka
111 [TonsiTus o JIEKIIUOHHOTO .
. Texkyuuii KOHTPOIIb
TepMHYECKOH  00paboTKe. Marepuana;
2 Kontponbhas
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
IIOATrOTOBKA K
N pabot
KOHTPOJIbHON
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texyuuit KOHTPOIIb
Marepuana;
HOATOTOBKA K KonTponbHas
11.3 3akanka cranu. Bumsr pabota
321 4 71a00PaTOPHBIM
3aKalIKH. 3amura
3aHITHSIM;
71a00paTOPHBIX
IIOATrOTOBKA K
N pabot
KOHTPOJIBbHON

pabore




[TpopaboTka

JIEKIIMOHHOTO .
11.4 [IlpespameHus npu MATeDHATA: Texymuii KOHTPOIIb
HarpeBe 3aKaJeHHOM CTajH. noaroIT) OBKa’K KonTtponpuas
Otmyck CTaJu. paboTa
321 2 n1a00paTOpHBIM
Knaccudukanus, uenp wu 3amura
3aHSITHSIM;
MIPUMEHEHUE BUJIOB HOArOTOBKA K 1a00paToOpHBIX
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
MOJITOTOBKA K OHTPOTIbHAA
12.1  KOHCTpYKIIMOHHBIC pabora
2 4 11a00paTOPHBIM
CTaJIH. 3amuTa
3aHATHSIM; 6
71a00paTOPHBIX
MOATOTOBKA K aGor
KOHTPOJIbHOU p
5 pabote
ITpopaboTka
JIEKLIUOHHOTO .
MATeDHAIA: Texymuit KOHTPOJIb
12.2 HHcTpyMeHTalbHbIE P ’ KontponbHas
MOJITOTOBKA K
crami. CTalld W CIUIaBBI C pabora
421 8 n1ab0paTOpHBIM
0cOObIMU  (PUBUYECKUMH | 3amura
. 3aHATHSIM;
XHUMHYECKUMH CBOHCTBaMHU. Ta00paTOPHBIX
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. o 6 MaTepHana; 3amura
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K Tab0paTOPHBIX
nabopaTopHBIM pabot
5 3aHATHSM
[IpopaboTka
132 Amomummii u  ero JnekuoHHoro | Tekymuit KOHTPOJIb
: MaTepHana; 3amura
ciuiaBel. CriiaBel  TUTaHA. 2/11 6 P ’ 1
Hpouse crias: MOJrOTOBKA K 71a00paTOPHBIX
P ’ na0opaTopHBIM pabor
3aHATHIM
Hroro no paspeny 421 12
14, Hemetannuueckue
MaTepuabl
[IpopaboTka
141  OcHOBHBIE  BHJBI nekuoHHoro | Tekymuit KOHTPOJIb
HEMETaTTHIeCKUX 5 4 12 Marepuana; 3aIuTa
MmatepuanoB. Mx cBolicTBa MOJrOTOBKA K 71a00paTOPHBIX
Y IPUMEHEHUE. 71ab0PaTOPHBIM pabor
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. (Ox3amen)
Marepuana.
[ToaroroBka
9K3aMEHY
Uroro mo pazneny
Uroro 3a cemectp 34 |34/141 72,3 SK3aMeH
HToro no AUCUUILIMHE 68 |51/201 163,5 3auer, 9k3ameH  |[TK-12




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTtepuanoBeieHue»
peanu3yercsi B (opMe KypCOB, COCTAaBIEHHBIX C HCIIOJIB30BAaHHEM pE3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4uCIie C y4ETOM PEerHOHAIBHBIX 0COOEHHOCTEH MPO(heCcCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpedHocTe paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpemnomaBaHust AMCUMIUIMHBL  «MaTepuanoBeieHUE» PUMEHSIOTCS
TpaJULIMOHHAs,, WHTEPAKTUBHAas U HHYOPMAIMOHHO-KOMMYHHKAI[MOHHAs 00pa3oBaTeIbHbIC
TEeXHOJIOTUH. [IpyM WCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH y4deOHBIE
3aHATHS BBINONHSIOTCS B (GopMe HMH(DOPMALMOHHBIX JEKUUH U J1abopaTopHBIX paboT. OTa
TEXHOJIOTUSI ~ COYETaeTcs €  HUCMOJb30BaHHEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIIOTUM, KOTJa JIEKIIUU IPOBOAATCS B hopMe JIEKIHIi-BU3yaTH3auil, Ipu
peanu3ali  KOTOPBIX  HM3JI0XKEHHE COACP)KAaHUS  CONPOBOXAACTCS  IpE3CHTAled ¢
JEMOHCTpalKe yueOHbIX MaTepUasIoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIC WIUTIOCTPATUBHBIX, IPaUIECKHX, ayAHO- U BUICOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYNIIOBBIE WM WHAMBHIAYyalIbHBIE 3aJaHHUs 10 TpOWJeHHOW Teme. Ilpu
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO TMPEIIOoJaraeT akTHBHOE U HEJIMHEHHOE B3aUMOJICHCTBHE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOW OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOrO pe3yibTara.
3aHATUS OpPraHU3yIOTCS B BUZAE Ja0OPATOPHOTO SKCIEPHUMEHTAa C IMOCIEAYIOIIUM TPYIOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
[ENbI0 POPMHUPOBAHUS U PA3BUTHSI TPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B Y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHH B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ 1eabi0 (GOPMHUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CamocrosiTenbHast paboTa CTYJEHTOB HallpaBlI€Ha Ha CaMOCTOSITEJIbHOE W3y4YeHHE
y4yeOHOIl M Hay4HOI JNHUTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpadOTKy TeM B Ipoliecce
MOJTOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

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

7 OuneHovHnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
HpC,Z[CTaBJ'IeHLI B ITPUJIOKCHUHA 2.

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

a) OcHoBHas TUTEpaTYypa:

1. MarepuanoBenenue [DIeKTpOHHBIH pecypc]: ydeOHoe mocobue ms By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YauukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HHUI[ MUudpa-M, 2012. - 475 «c.. 60x90 1/16. — Pexum jgocryma:
http://new.znanium.com/bookread2.php?book=257400. — Barm. ¢ o9kpaHa. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHoe mocobue /
HassimoBa U. C., Makcuna E. JI. - 2-e uza. — M.: U1 PUOP, HUIl UHD®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexwum moctyma: http://new.znanium.com/bookread?2.php?book=536942. -
3ari. ¢ skpana. — ISBN 978-5-369-01222-2.



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

0) lomotHuTeIBLHASI TUTEPaTypa:

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

2. Yepenaxun, A. A. MartepuasnoBeieHue [ DJIeKTPOHHBIH pecypc]: yueOHuk / Yepena-xuH
A. A., Cmonekula A. A. — M.: KYPC, HUL] UH®PA-M, 2018. — 288 c.: 60x90 1/16. — Pexum
nocryma: http://new.znanium.com/bookread2.php?book=944309 . — 3ari1. ¢ 3kpaHa.

3. MarepuanoBeficHUE W TEXHOJOTHsI MaTEpHAIOB [DIJIEKTPOHHBIN pecypc]: yueOHoe
nocobue / mox pen. A. W. bareimesa u A. A. Cmonbkuna. — M.: UTHOPA-M, 2018. — 288 c. —
Pexxum mocryma: http://new.znanium.com/bookread2.php?book=946206 . — 3ari1. ¢ skpaHa.

B) MeToauyeckue ykasaHus:

1. Ememtomna A.H., Konesa H.B., Ilerpouenko E.B. M3yuenue npuHuunoB padoThl U
YCTpPOMCTBa MeTaiorpaduyeckoro MUkKpockona. Meroanyeckue ykazaHUs K Ja0OpaTOpHOM
pabote. — Marautoropck: I'OY BITIO «MI'TY», 2009. -9 c.

2. Konesa H.B., Uykun B.B., Edpumosa 10.}O. M3yuenne MakpoCTpyKTypbl JUTOTO
MeTaJula ¥ JEHIPUTHOW KpHCTALIH3AMA. MeToIu4ecKnue yKazaHus K JJabopaTopHOU padoTe. —
Marnuroropck: U3n-Bo Marauroropck. roc. Texs. yu-ta um. [.1. Hocosa, 2011. -7 c.

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

4. Ememomun A.H., KonmeBa H.B., [lerpouenko E.B., Kopaunos B.JI. MakpocTpykTypa
CTaJIi U METO/IbI €€ OIIeHKU. MeToin4yeckue yKkazanus K 1abopaTopHoil pabote. — MarHUTOropck:
N3n-Bo MaruuToropck. roc. Texs. yH-ta um. I'.1. Hocosa, 2014. — 17 c.

5. Ememommmn A.H., Ilerpouenko E.B. MukpocTpykTypa JerupoBaHHBIX cTajell u
4yryHOB. MeToauueckre yka3aHus K gabopaTtopHoii pabore. — Maraurtoropck: MI'TY, 2007. — 9
c.

6. Emenrorma A.H., I[Terpouenko E.B, CerukoB A.b. HccrnenoBanre BIUSIHHS XOJI0THON
IIaCTUYECKOW aedopmManu M TMOCIENYIOIIET0 HarpeBa Ha MHUKPOCTPYKTYPY M TBEpPIOCThb
HU3KOYTJIEPOAUCTON cTainy. MeTouueckue yKa3zaHus K JadopaTopHoil pabore. — MarHUTOropck:
W31-Bo MarauToropck. roc. Texs. ya-ta um. I.J1. Hocosa, 2015. — 8 c.

7. MomnoukoBa O.C., Hedenve C.II., Ilunakuna M.B. IloctpoeHue nuarpammbl
COCTOSIHHS CHCTeMbl ciutaBoB Pb — Shb. Meronnveckue ykazanus K JiabopaTopHOW padoTe.
Marnurtoropck: M3a1-8o Marauroropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. — 8c.

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

9. Ememomma A.H., Ilerpouenko E.B., Hedenper C.II. M3yueHue MUKPOCTPYKTYpPbI
[IBETHBIX CIJIaBOB. MeToanueckue ykazanus K jabopaTopHoit pabore. — Marautoropck: M3a-Bo
MarunuToropck. roc. Texs. yu-ta um. I'.I1. Hocosa, 2013. — 13 c.

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

11. Ilerpouenko E.B., Hlunakuna M.B. Binsinue Temneparypsl HarpeBa 1 nocje yromei
NEePEeKPUCTAIIIN3ALNY Ha pa3Mep 3€pHa ayCTeHUTa. — MeTouyeckue yKka3aHus K J1abopaTopHOH
pabote. Maruutoropck: MI'TY, 2003. — 12 c.

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


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

YIIJIEPOMCTOM CTaM MOCIIEe OTKUTA U HOpMaIu3aluuu. MeTouueckue yka3zaHus K 1a00paTopHOi
pabote. — Marautoropck: MI'TVY, 2010. —12 c.

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

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

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

IIporpammHoe o0ecnieueHue

Haumenosanwue 110 Ne norosopa Cpox aeicTBus JIMLIEH3UU
MS Windows 7
Professional (st N-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 or 17.09.2007 Seccpoumo
Professional
FAR Manager cB00OOIHO pacmpoctpansiemoe [10 OeccpovHO
7Zip cB00OOHO pacrpocTpansemoe 110 OECCPOYHO

IIpodeccnonanbubie 0a3bl JaHHBIX H MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

HasBsanue xypca Ccpuika
HannonaneHas MH(pOPMAaIMOHHO-aHATUTHYECKas URL:
cucrteMa — POCCHUICKMI MHIEKC Hay4HOI'O0 LUTUPOBAHUS '

https://elibrary.ru/project risc.asp

(PUHII)
IMTouckosas cucrema Akanemus Google (Google Scholar) [URL: https://scholar.google.ru/

Nudopmannonnas cucrema - EnuHoe OKHO moctymna K

MHGOPMAaLIMOHHBIM pecypcam

®denepalibHOE rOCYIapCTBEHHOE OI0IKETHOE YUPEXKACHHE

«DenepanbHbIit UHCTHUTYT npombinuennoi [URL: http://wwwl1.fips.ru/

COOCTBEHHOCTHU»
9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

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

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOG oOecrieueHue JUCIHUIIIIMHBI BKJIIFOYACT:


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

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

- TEXHUYECKMMH CPEJICTBAMU OOYUEHMs, CIyXallUMH JUIsl MpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. VYueOHble ayAUTOpUM M TPOBEJIEHHUS JIAOOPATOPHBIX 3aHATUH OCHAIEHBI
1a00paTOPHBIM 000PYAOBAHUEM:!

«JIabopaTopus mpoOONOATrOTOBKU:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U ITOJIMPOBATBHBIMU CTAHKAMH;

- 000pyZ0BaHUEM JIJIs TPABJIEHUS LUTH(OB;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIabopaTopus ONTHYECKON MUKPOCKOIIUN:

- onrtuueckuMu Mukpockonamu METAM 32M, MUM-6, MUM-7,

- KOMITBIOTEPHBIMHU CHCTEMaMK 00paboTKU u300pakeHuii Ha 6ase T10 «Thixomet PRO»
1 «SIAMS-600x;

- KOJUIEKLIMSMU MHUKPO- M MaKpOUUIU(OB YIIEPOAUCTHIX M JIETMPOBAHHBIX CTaleil,
YYTI'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MATEPHUAIIOB;

- KOJUIeKIMel MakpouungoB ¢ AedekTaMu MaKpOCTPYKTYpHI cTasell;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTHIX W JIETHPOBAHHBIX CTaJled, YYyT'yHOB,
[[BETHBIX METAJIJIOB U CILJIABOB;

- CIIeMaIM3UPOBAHHON MeOebIo.

«JIabopaTtopus MEXaHMUYECKUX UCIIBITAHUI:

- mukpoTtBepaomepom BuehlerMicromet 5103 Buehler;

- TBepIOMEpaMM [UIs HCHBITAaHWs TBEPAOCTH IO MeTony PoxBemna u mo merony
bpunenns;

- yHuBepcanbHbIM TBepaoMepoM M4C075G3 EmcoTest;

- HaIoJIBHOW YHHBEPCAIbHOW UCIIBITATeIbHOM NBYXKOJI0HHOHM Mammuoi AG 1C-300 KN
Shimadzu Corp;

- HATOJILHOW YHMBEPCAJIbHOW MCHBITATeNbHON NBYXKOIOHHON MammHoi AG 1C-50 KN
Shimadzu Corp;

- Bueodkcrenzomerpom TRWiew XShimadzu Corp;

- konpoM MasaTHUKOBBIM MK 300 OO0 « UMITVYJIbCy;

- MEpUTEIHLHBIM HHCTPYMEHTOM;

- CTIeLMAIN3UPOBAHHON MEOETIBIO.

«JIaGoparopusi CKaHUPYIOIIEH AIMEKTPOHHON MUKPOCKOTTUN»:

- 3JIEKTPOHHBIM CKaHUpYOmuM Mukpockornom JEOL JSM —6490LV;

- cucTeMoil MUKpoaHanu3a ¢ nporpamMubiM obecrieuerreM INCA Energy 450 x-MAX
50;

- CHCTEMOW aHamm3a KapTHH JTUGpaknud oOpaTHO PACCESHHBIX JJIEKTPOHOB C
nporpamMmHbIM obecrieuenuem Crystal 400;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JlabopaTopus TepMHUECKOI 0OPaOOTKI»:

- TEePMHUECKUMH KaMEPHBIMHU TT€YaMU;

- COJISIHBIMM BaHHAMU;

- YCTaHOBKOM TJIa3MEHHOM 3aKaJIKH;

- CIIeUUAIN3UPOBAHHON MEOETIBIO.

3. YueOHast ayquTOpHUs Ui TPYIIOBBIX W WHAWBUAYAIGHBIX KOHCYJIBTAIMNA, TEKYIIETO
KOHTPOJISI ¥ IPOMEKYTOUHOM aTTEeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHO# TexHKKO# ¢ makeTom MS Office, ¢ mogkiroueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CIICIUATTU3UPOBAHHON MEOETIBIO.

4. TTomernieHue AJI1 CAMOCTOSITETLHOM pabOTHI OCHAIIEHO:



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

- CTIeIMAIN3UPOBAHHON MEOETIBIO.

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

- CIIELMAIN3UPOBAHHON MEOEIIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

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



Ipuioxkenne 1

Y4eOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSAITEIbHOM PadoThl 00y4ar0IUXCs

IIo mucummumHe «MaTtepuanoBeeHue» MPelyCMOTPEHA ayAUTOpPHAs U BHEAyAUTOpHAas
caMOCTOsTeNIbHas paboTa 00y4JaroIMXCs.

6.1 AyauTopHasi camMocCTOsiITeIbHasi PadoTa CTYICHTOB MPENIIONAracT BBIIOJIHCHUE
KOHTPOJIbHBIX PadoT.

Hepeqenb BOIIPOCOB Jifl NMOATOTOBKHU K KOHTPOJBbHBIM ayJIUTOPHBLIM paGOTaM mo
TeMaM JUCHUIIJINHBI

Tema 1. CTpoeHue u cBolicTBa MaTepuajioB. MeToabl UCC/IeI0BAHUS

Yro n3yyaet matepuanoBeaeHue?
IIpuBenuTe npUMEpPHI BIUSHUS CTPYKTYPBI HA CBOMCTBA MaTepHaa.
Ha3oBuTte BuIbl CBOKMCTB MATEPUAJIOB.
Kakue cBoticTBa Ha3pIBatoT pusnueckumu? [IpuBeaure mpuMepbl CBOMCTB.

5. Kakue cBoiicTBa Ha3bIBalOT MexaHuueckuMu? HazoBHUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3bIBalOT XUMHUYECKUMH? UTO Takoe XMMHUYecKash aKTHBHOCTb H
XUMHUYECKast CTOMKOCTB?

7. Kaxkue cBoiicTBa Ha3bIBaIOT TexHOJOrHUYeckuMu? [lepeuncianTe U3BECTHBIE BaM.

8. Uto XxapakTepu3yrT JUTeiHbIC CBOMCcTBa? Ha30BUTE OCHOBHBIC U3 HUX.

9. Kaxkue cBoiicTBa XapaKkTepU3yIT TMOHATUS: 00padaThIBAEMOCTh JIaBICHHUEM,
00pabaThIBAEMOCTh pe3aHUEM, CBAPUBAEMOCTh?

10. Ha3zoBuTe OCHOBHBIE IPYMIIBI MATEPUANIOB U JaiTe UM KPAaTKYIO XapaKTEPUCTUKY

11. Ha xaxue KJ1acChl M IO KAKUM MPU3HAKAM JEIAT METalIbI?

12. Kaxkue mMeTayuibl Ha3bIBAIOT YePHBIC METAILITBI?

13. Kakue wMeramibl OTHOCAT K IBEeTHbIM? Ha30BuUTE OCHOBHBIE TIpYMIbI LBETHBIX
METAaJIJIOB.

14. B yeMm npeumyIiecTBa YepHbIX METAIIIOB?

15. KakoBbI JOCTOMHCTBA LIBETHLIX METAJLIOB?

16. KakoBbI JOCTOMHCTBA HEMETANIMYECKUX MaTepuanoB? [ 1e ux npuMeHstoT?

17. Kakue maTepuaiibl Ha3bIBaIOT 1iactMaccamu? Kak oHu moapasnensitorcs?

18. Yto Takoe komMno3uTHbIE MaTepuanbl? KakoBbl X npeumMymiecta?

19. st yero HEOOXOAMMO UCCIICOBATh CTPYKTYPY MaTepraioB?

20. Kak noxpaszensiercs CTpyKTypa B 3aBUCMOCTH OT pa3Mepa ee 3JIEMEHTOB?

21. Yro Ha3BIBAIOT TOHKOH cTpyKTypoi? Kak oHa uzydaercs?

22. Yto Ha3pIBalOT MUKPOCTPYKTypoil? Kak ona wuzyuaercsa? JlaiiTe XapaKTepUCTHKY
MUKPOCKOIIUYECKOMY METOY UCCIIEIOBAaHUS METAJUIOB.

23. Yro wHaszpiBalOT MakpocTpykTypoi? Kakx ona wu3ywaerca? Oxapakrepusyiite
MaKpOCKOITUYECKUE METObl aHAJIN3a METAJIJIOB.

24. JlaiiTe XapaKTEPUCTUKY HIJIEKTPOHHO-MHKPOCKONUYECKMM METO/aM HCCIIeIOBaHUs
METAaJIJIOB.

25. JlaiiTe XapakTepUCTUKY TUPPAKLIMOHHBIM METOAAM UCCIIEI0OBaHHS METAILIOB.

AP

Tema 2. ATOMHO-KPHCTANINYECKOE CTPOCHHE METAJVIOB

YeM oTIIMYAIOTCA KPUCTAITUYECKUE Tea OT aMOp(HBIX Ten?

Kakne maTepuainbl Ha3bIBalOT KPUCTATIIUYECKUMU?

Kakue marepuasnsl Ha3pIBalOT aMOpHHBIMU?

Yem o0OBsICHSETCA 3aKOHOMEPHOE YIHOPSAOYEHHOE pAaclojoKEeHHWEe aToMOB B

NS



KpUCTAJIJIMYECKON pereTke?

5. Kakue Tumsl CBSI3H CYIIECCTBYIOT?

6. Ha3oBute oOCHOBHBIE CBOIWCTBA MeETaUIOB. UeM OOBICHAIOTCS OCOOBIE CBOICTBa
MeTaioB?

7. YTO Ha3bIBAIOT KPUCTAJUIMUECKOMN pelIeTKOn?

8. Uro Ha3pIBaIOT JAJILHUM MOPSAAKOM B MaTtepuase?

9. Yro Takoe rneMeHTapHas siueiika? Kakumu mapamerpaMu OHa OMUCHIBACTCS?

10. Kakue TUIbI KpUCTAJUIMYECKUX PEIIETOK BaM U3BeCTHBI? OxapakTepusyiTe ux.

11. Yro Ha3bpIBalOT KOOPAUHALMOHHBIM YUCIOM?

12. Tlouemy KpUCTAJUIMUECKUE PEILIETKH METAJIJIOB Ha3bIBAIOT INIOTHOYIAKOBAHHBIMU?

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

14. Yto takoe anu3oTponusa? KakoBa nmpuirHa aHH30TpONun?

15. TloueMy MOHOKPHUCTAJUIBI SIBJISIFOTCS aHU30TPOIIHBIMHU MaTepraiaMu?

16. Ilouemy MONMKPUCTAIUINYECKUE MATEPHUAIIB SIBIISIOTCSA KBa3UU30TPOIHBIMU?

17. Tlouemy amop(HBIE Tena SBIAIOTCS UCTUHHO W30TPOITHBIMU?

18. Yto Ha3pIBaIOT AehEeKTaMU KPUCTAIUIMYECKOTO CTPOCHU?

19. Kak knmaccuuupyroT HECOBEPIICHCTBA KPHUCTAIUTUIECKOTO CTPOCHUS?

20. OxapakTepu3syiite ToUeUHbIE 1e(EKThl KPUCTAIINUYECKOTO CTPOCHHUS.

21. Kakyto posib UTparoT ToYeuHbIe 1e(DEeKTHl B KPUCTANTUIECKUX MaTepraiax?

22. Kakue HecoBepLIEHCTBA KPHUCTAIIMYECKOr0 CTPOEHMS Ha3blBAIOT JIMHEHHBIMU MU
nouemy? Kakue ObIBatoT AucIoKanuu?

23. KakoBa pojb AUCIIOKAIMi B KpUCTaLIax ?

24. Yto HA3BIBAIOT I'PAaHUIIAMHU 3EPEH, TPaHUIIAMK cy03epeH?

25. Kaky1o poJib UrparoT rpaHULIbl 3€peH B KpUcTa/lIax?

Tema 3. Kpucramsanus paciniaBoB

1. OOwpscHUTE NPUHIUNHAILHOE OTJIMYME KPUBBIX OXJAXAEHUS NpPHU 3aTBEPACBAHUU
KPUCTAIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

2.  KakoB ¢usnueckuii cmbica TeMiepatyps! To?

3. Tlouemy pans Hayama KpUCTAUIM3AIMK HEOOXOIMMO TEPEOXIIAKICHHE >KUIKOTO
MeTaJljla HUKe TEMIIEpaTypbl paBHOBECHS?

4. Kakoii mpouecc Ha3bIBAIOT MepeoxiaxiaeHuemM? UYUTo Ha3bIBalOT CTENEHbIO
NEPEOoXJIaXKICHNA?

5. KakoB MexaHH3M KpucTalau3auuu?

6. Kak mpoucxoaut poct KpucTaiioB?

7. UYewm 3aBepiiaeTcs Nporecc KpUcTauanu3auun?

8. Kak Biuser CKOpOCTh OXJ@XKACHUS MpH KPUCTAUIM3ALlMM HA  CTENEHb
MepeoXTKICHUA?

9. Kakumu akropamu orpenensercss BO3MOXKHAsE CTENEHb MEePEOXJIAXKICHHUS KUIAKOTO
MeTaJljla HUKe TeMIIepaTyphl KpUCTAIIIU3alun?

10. Kak MOXHO mOJIy4YuTh aMOP(HBII MeTa?

11. Yro MOXKeT MOCITyKUTh 3apO/bIIIEM ITPU HECAMOTIPON3BOIbHON KPUCTAJUTU3AINH?

12. Tlowemy mnpu oOueHb MaJioi M O4YEHb OOJBIIOW CTEMEHU MEPEOXITANKIACHUSL
KpHCTaJUIM3alus ToAaBIseTcs?

13. Yro nHa3bBaloT obnacTsaMu OmxHero mopsiaka? Kakyioo poib OHM UTpaioT Npu
KpHUCTAJUT3aLH ?

14. Kak npoucxoJuT roMoreHHoe 3apoxxaeHue? UTo MOMKET CIYKUTh 3apOJbILIeM MpU
CaMONPON3BOJIBHONW KPUCTAJUITU3ALAN?

15. Kaxoii 3apoapli Ha3bIBalOT KpuTHUeckUM? Kak MeHsieTcs ero pasmep ¢ yBeJIMYEHUEM
CTEIICHU NEePEOXIAKICHUS?

16. HazoBuTe mapaMeTphl KPUCTAIITU3AIHH.



17. Kak BiMsieT CTENEeHb MNEPEOXJIAKICHUS Ha YHUCIO LEHTPOB KPUCTAUIM3ALUU U
JIMHEMHYIO0 CKOPOCTh POCTa 3apO/IbIIIEH.

18. Yem xapakrepusyeTcs rereporeHHoe 3apoxkaeHue? IloueMy OHO 3HEpPreTHYecKd
0oJiee BHITOJHO, YeM TOMOT€HHOE?

19. Kakyro poib UTpatoT IPUMECH MTPHU KPUCTATUTU3ALNH?

20. Yo Ha3bIBaIOT MOAUGUIUPOBAHUEM IIPU KPUCTAILTH3ALUU?

21. Kakue Mepbl MOKHO TPEAJIOKUTH JJIS TOTO, YTOOBI 00ECTIEYUTh TOJTYYEHUE MEJIKOTO
3epHa MpHU KpUCTAUIU3auu?

22. Kakoii kpucTamul Ha3pBAIOT ACHIPUTHBIM? [louemMy mpu 3aTBepleBaHUU MeTallia
KPUCTAJLJIBI PACTyT B BUJIE€ JCHIPUTOB?

23. Kakue KpuCTaIUTMYeCKHE 30HbI MOTYT (DOPMHPOBATHCS B CIIUTKE?

24. Tloyemy Ha MOBEPXHOCTH CIUTKA 00pa3yeTcs 30Ha MEKUX PaBHOOCHBIX KPUCTAIIJIOB?

25. UYTto HaA3BIBAIOT CTOIOYATHIMU KPUCTATIAMHE?

26. 3adeMm MPOBOJIAT OINEPALHIO MOJACTYKUBAHUS MPU MOTYyYECHUH OTIMBOK?

27. Tlouemy w™artepuan GopMmbl (M3JIOKHHUIBI) BIMSET HAa BEIUYMHY 3€pHA
3aKpUCTATM30BaBIIErocs MeTaia?

28. UYto HaspBaloT ycamkoi? UTo Ha3BIBAIOT ycanodHOW pakoBuHOU? I[louemy oHa
obpa3yerca?

Tema 4. [ledpopmanusi u HarpeB AeopMUPOBAHHBIX MATEPUAJIOB

1. B yeMm paznuuue MeXAy YIpyroi u riacTuueckon negopmanueit?

2. Uro Ha3pIBAIOT IUIOCKOCTSMHU CKOJIbXEeHHA? UTO Takoe TJIaBHBIE IUIOCKOCTH
CKOJIbXKEHUsA?

3. KakoB MexaHu3M 1utactTaueckoi aedopmarm?

4. B dyeM pa3nuuue MEXIy CKOJBXCHHMEM W JBOWHUKOBAHHWEM TIpU IUIACTHYECKOM
nedopmaruu?

5. KakoBa mpuumHa MeXaHUUECKOro HakJjena?

6. Kak mioTHOCT TMCITOKAIMA BIHSIET Ha MPOYHOCTHBIE CBOMCTBA?

7. Kak MeHsI0TCSl CBOMCTBA MeTaJuIa IpU XOJIOHON TuIacTHuecKon aedopmaruun?

8. Kak u3MmeHsiercst CTpoeHHe MeTalia IPH TIACTUYECKON edopMariun’?

9. Uro Takoe TekcTypa aepopmanuu?

10. Yto Ha3BIBalOT BO3BPATOM IIPU HArpeBE XOJIOAHO1E(HOPMUPOBAHHOTO MeTaIa?

11. Yro Ha3bIBAIOT MOJIUIOHU3AIMEN IPU HArPEBE X0JI0IHOAe(OPMHUPOBAHHOTO MeTasia?

12. Yro Takoe 3apOobIIN PEKPUCTATITA3AIAN?

13. Yto Takoe Temmeparypa peKpHcTaIIN3anu?

14. Kaxkue usmeHeHUs CTPYKTYpbI, HA0II01a€MOI B ONTHYECKUI MUKPOCKOII, TPOUCXOAST
IIPY IEPBUYHON PEKPUCTAIIIN3ALUN?

15. KaxkoBa temmneparypa peKpUCTaUTM3AI[UN YUCTHIX METAJIOB?

16. B ueM pasHuIa MeXay MEpBUYHON U BTOPUYHON peKpHUCTAIIH3AMN?

17. B yewm otnuuue coOMpaTeTbHOW U BTOPUIHONU PEKPUCTATUTH3ANAN?

18. Kak  MeHSIOTCS  CBOHCTBAa  XOJIONHOAS(HOPMHPOBAHHOTO  MeTalyla  INpHU
PEKpUCTAIIN3ALHN?

19. KakoBa poib peKpHCTAIM3AIMOHHOTO OTXKUra?

20. B gem paznuume MeXIy XOJOJHOM U TOpsTIe TuTacTHIecKon aedopmarusamu?

Tema 5. Mexanunueckue cBOMCTBA

1. Yo Ha3pIBarOT NpOYHOCTHIO? Kak onpenenstorcs NpOYHOCTHBIE XapaKTEPUCTUKH
MaTepuana?

2. JaiiTe onpeneneHrne OCHOBHBIM IIPOYHOCTHBIM XapAKTEPUCTUKAM.

3. Yro Ha3plBalOT  IuUIacTUYHOCTBIO?  Kak  ompepensiorcs — IJIACTHYECKHE

XapaKTEePUCTUKHU MaTepuasa’?



JlaiiTe onpeneneHne OCHOBHBIM IIJIACTUYECKUM XapAKTEPUCTUKAM.
Kaxkwue cBolicTBa XapakTepus3yeT TBEPAOCTh?
HasoBute MeTob!I onpeneneHus TBEPAOCTH.
YeM oTIIMYAIOTCS XPYIIKOE U BSA3KOE Pa3pyllIeHUA?
HasoBute u oxapakTepusyiuTe BUIbl H3JIOMOB.
Yro Takoe nuHamMuyeckue HcnbITaHusA? Kakue XapaKTepUCTHKU ONPENEIAIOTCA
IIPU JUHAMUYECKUX UCTIBITAHUAX?
10. 3aueM NPOBOJAT yCTAJIOCTHBIE UCIIBITAHUSA?

©oN A

Tema 6. @Da3oBble U CTPYKTYPHble TpeBpalleHdsi B JIBYXKOMIIOHEHTHBIX
MeTAUINYEeCKHX CHCTeMax

1. Urto Takoe KOMITOHEHT, (hasa, CIUIaB, CUCTEMA CILJIaBOB?

2. Cdopmynupyiite npaBuio ['u66ca. [IpuBenure npuMepsl €ro UCIOIb30BaAHUS.

3. JlaiiTe ompeneicHWE MOHSATHIO IUarpamMma coctosiHus. Kakoe coctosHue OHa
oTpaxkaet?

4, Tumnel (a3 B METAUTHIECKUX CUCTEMAX.

5. Cdopmynupyiite npaBuio pbraara (0Tpe3koB). s 4ero 0HO UCHONIB3YyeTCs?

6. CxeMaTHYHO W300pa3WTh OCHOBHBIC (ha30BBIC AWArpaMMBl JTBOMHBIX CHCTEM WU
JaTh UX XapaKTePUCTHUKY.

7. Jlath xapakTepucTuky (a3 u 6e3BapuaHTHBIX MPEBPAIICHUN CUCTEMEI.

8. CxeMaTH4HO U300pa3UTh KPUBYIO OXJIAXK]IEHUS JTFOOOTO CIIaBa CUCTEMBI.

9. CxeMaTHYHO H300pa3uTh CTPYKTYPY JIFOOOTO CIUIaBa CHUCTEMbI IIPH KOMHATHOU
TeMIeparype.

10. Paccuntarh OTHOCUTEIILHOE KOJTHYECTBO CTPYKTYPHBIX COCTABIISIONINX B CILIABE U

CXEMaTHYHO M300pa3uTh €ro CTPYKTYpy IPU KOMHATHOW TemIieparype.
Tema 7. Kesezoyriiepoaucroie CIJIABbI

JlaiiTe XxapakTepUCTHKY KOMIIOHEHTOB cucTemsl Fe-C.

Jaiite xapakTepucTuKy (heppura.

JlaiiTe XapakTepUCTHKY ayCTEHUTA.

Uro takoe rpadut?

Uro Takoe eMeHTHUT?

Kakoe npeBparmenne npoucxoaut Ha muann ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?

Nk wNE

Ha3zoBute nMHHMIO, MO KOTOPOM BBIAEIAETCS IEPBUYHBIA IIEMEHTUT, BTOPUYHBIN
[IEMEHTUT, TPETUUHBIA [IEMEHTHUT, (PEPPHUT U3 AyCTCHUTA.

9. HazoBuTe NHHUIO MEPUTEKTHUECKOTO, IBTEKTHYECKOTO, SBTEKTOUTHOTO TIPEBPAIICHAN.

10. HazoBuTe nuHUM NOTMMOP(HBIX MPEBPALICHUH.

11. HazoBuTE KpUTUYECKUE TOUKU CTAIIH.

12. Kaxkoii heppuT Ha3bIBAIOT NEPECHILIEHHBIM U TOYEMY?

13.O0BsicHATE CTPYKTYpPY TEXHHYECKOTO JKelle3a, JOIBTEKTOWIHOH, 3BTEKTOHIHOM,
3a3BTEKTOUHON CTaJIH.

14. Onumnre obpazoBanue nenedypurta. Kakoit nene0ypuT Ha3pIBaIOT IPEBPAIICHHBIM?

15. O0BsicHUTE CTPYKTYpY O€JIOr0o JOIBTEKTHUECKOTO, SBTEKTHYECKOT0, 3a3BTEKTUYECKOTO
YYT'yHOB.

16. ITouemy Genblif YyT'yH HE UCTIONB3YIOT KaK KOHCTPYKIIMOHHBIA MaTepran?

17. Onumure oOpa3zoBaHue ayCTEHUTO-TPAPUTOBOM KOJIOHUH B CEPBIX UyT'yHaX.

18.Kakue cruiaBel MMEIOT CTPYKTYpY, cocTosimyro u3 ¢eppura u mnepauta? Kakue
Pa3sHOBUIHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?

19. Kakue criaBbl HMEIOT CTPYKTYPY, COCTOSIITYIO U3 MepiauTa? Pa3HOBUIHOCTH MEPIUTA.

20. B xakux cruiaBax B CTPYKType HaOIIOaeTCsl BTOPUYHBIN IIEMEHTUT?



21.Kakue cruiaBel MMEIOT CTPYKTYpPY, cocTosimylo u3 ¢epputa u nemenrtura? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

22.Kakue CTpyKTypbl Ha3bIBAIOT BUMAHIITETTOBBIMH?

23. Kakue criiaBbl UMEIOT CTPYKTYPY, COCTOALLYIO U3 GeppuTta u rpadurta? PazHoBuaHoCTH
TaKUX CTPYKTYp?

24.Kakas ¢opma rpadura B MEHBIIEH CTENEHHU OCIA0JISIET METALINYECKYI0 OCHOBY
qyryHa?

25. Kakue criiaBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 nepiuta u rpaduta? PazHoBuaHoCTH
TaKUX CTPYKTYp?

26. Kakoli crijiaB Ha3bIBalOT CEPhIM YYT'YHOM Ha (heppuTo-nepiauTHO ocHoBe? Kak B Hem
IPOMCXOTUT IBTEKTOUIHOE MIpeBpalieHue?

27. YkaxuTe CTpYKTYpPHBIA IPU3HAK CTallK, O€JI0ro 4yryHa, cCeporo 4yyryHa.

Tema 8. Kiuaccmpuxamusi, MapKupoBKa W TNpPHUMEHEHHE KeJIe30yIrJIepoaucThIX
CIJIABOB.

[To kakuM pHU3HAKAM KIACCU(DUITUPYIOT CEPhIe YYT'YHBI.
MapkupoBKa U IPUMEHEHHE CEpOro (JIMTEHHOr0) 4yryHa.
MapkupoBKa ¥ IPUMEHEHNE BBICOKOIIPOYHOI'O UYT'yHA.
MapkupoBKa U IPUMEHEHHE KOBKOI'O UyT'yHa.
Kakoii uyryn Ha3piBatoT aHTU(GPUKIIOHHBIM? KakoBbI ero cBoiicTBa?
6. Kakoil 4yryn HaspiBaioT otrOeneHHbIM? KakoBbl ycinoBusi (opMupoBaHus ero
CTPYKTYpbI?
7. BnusiHue yriepoja U MOCTOSHHBIX ITPUMEcei Ha CBOMCTBA CTalIH.
8. Ilo xkakuM mpu3HAKaM KIaCCHPHUIMPYIOT CTATH?
9. MapkupoBKa U IPUMEHEHHUE YIIePOIUCTOM cTany 0OOBIKHOBEHHOI'O KauecTBa.
10. MapkupoBKa ¥ TPUMEHEHNE Ka4eCTBCHHON KOHCTPYKITMOHHOHN YTIIEPOIUCTON CTAIIH.
11. MapkupoBKa ¥ IPUMEHEHNE HHCTPYMEHTAILHON YIIIEpOAUCTON CTAIIH.
12. MapkupoBKka ¥ IpIMEHEHHE CTaN ISl (PACOHHOTO JIUTHS.
13. MapkupoBka 1 IpUMEHEHHE aBTOMAaTHOMN CTaJIH.
14. Pactuudpyiite u naiite xapakTepucTuKy crjiaBy cienyromux Mapok: Ct Okm, Cr 3cn, Cr
Smc, 10km, 35, 55, 80, 25J1, A12, A20, Y7A, V12, CY 10, CU25, CY 30, BY 40, BY 60, KU
35-12, KY 60-3.

arONE

Tema 9. ®opMupoBaHHe HEPABHOBECHBIX CTPYKTYP

1. Kak npoucxoaut npeBpalleHus NepiauTa B ayCTEHUT?

2. Uro Takoe (ha3oBas nepekpucTaiM3anus’?

3. Uto Takoe HacleACTBeHHOE 3epHO? JlelicTBUTEIBHOE 3€PHO?

4. Kax BIusieT pocT 3epHa Ha CBOMCTBa CTaIH?

5. Uto coboil mpejacTaBiseT AuarpaMma M30T€PMHUECKOTrO paclaja MepeoXyIa)IeHHOTOo
aycrenuTa? Kakyro 3aBUCUMOCTb OHA NTOKa3bIBAET?

6. Kakoii ayCTeHUT Ha3bIBAIOT MEPEOXIIAKICHHBIM?

7. Kak MeHsieTcss yCTOMUMBOCTH TEPEOXJAKICHHOTO AayCTEHHWTAa MpPU TOHIKEHUH
TEMIEPaTyphl MpeBpalieHus?

8. OT 4yero 3aBUCHUT XapakTep CTPYKTYpbl TpH H30TEPMHUYECKOM IPEBpAIICHUU
MepeoXJIaXkJIEHHOTO ayCTeHUTAa?

9. HazoBute TemneparypHblie 001aCTH NPEBPAIIEHUS EPEOXIIAXKIEHHOIO ayCTEHUTA.

10. Ilpu xaxom mpeBpareHnu ecTh u auddys3us xenesa, u mudpdy3us yraepona?

11.TIpu xakoM IpeBpalleHNH MoaBIeHa TONbKO auddy3us xemnesza?

12.Tlpu xakoM mipeBpamieHuH TonaBieHa uddy3us xemneza u  yriaepona? Kakoe
npeBpaleHui sBisiercs 6e31upy3HoHHBIM?

13. KakoB MexaHW3M MEPIUTHOTO MIPEBPAIICHHS?



14.Yt1o mpexacraBiser coOOM MNpORyKThl TU((GY3HOHHOTO MNPEBpALCHUS AayCTCHHTa B
yriiepoauctoi cranu? YTo Takoe MEKIUIACTUHOYHOE pacCTOsiHUE?

15. Y10 0011ero UMer0T CTPYKTYPbI IEPIIUT, COPOUT U TPOOCTUT? UTO UX OTIIMYAET APYT OT
apyra?

16. KakoB MexaHU3M ¥ 0COOEHHOCTH MapTEHCUTHOTO MPEBPAICHUS?

17.Yto mpexacraBisier coboil mpoaykThl 0e31udPy3nOHHOTO MpeBpalieHus ayCTCHUTa B
YIIEPOAUCTOM cTanu?

18.Yrto nmpeacraBisieT cO00i MApTEHCHUT B YIIIEPOIUCTON CTATH?

19. YT0 Ha3BIBAIOT KPUTUUECKON CKOPOCTHIO 3aKaJIKU?

20. Kak coneprkaHue yriepoja BIUseT Ha CBOWCTBA CTAJIM MIPH 3aKaJIKe HA MAPTEHCUT?

21.Kakoil ayCTeHUT Ha3bIBAIOT OCTATOYHBIM?

22. Kaxoe 13 npeBpallleHuil Ha3pIBatOT MPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO MpEeBpaIIeHusI?

24. Kakue cTpyKTypbl 00pa3yroTcs pu OeiTHUTHOM npeBpaiieHuu? Yem oHU pa3nuvaroTcs?
KaxoBsl ux cBoiicTBa?

25. Kak nerupyroine 31eMeHThI BIUSIIOT Ha YCTOMYHUBOCTh MEPEOXITAKICHHOTO ayCTeHNUTA?

26.YTo coOoli IpeACTaBISIIOT TEPMOKHHETUIECKHE TUArPaMMBI.

27.Kak MOYHO HCITI0JIb30BaTh AHAarpaMMbl pacraja MepeoxIaKIeHHOTO ayCTeHuTa?

Tema 10. OcHOBBI TepMUYeCKOi 00pa0OTKH

1. JlaTb XapakTEpUCTUKY KPUTHUECKUX TOYEK CTAJIH.

2. JlaTh onpenenieHue MOHATHS TepMUYecKast 00paboTka. YKas3arh ee poJib.

3. Pacckazath 0 kinaccupukauuu W BHJIAX TepMHueckoi oOpaboTku. IlpuBectu
OO0IIYIO XapaKTePUCTUKY TEXHOJIOTUIECKHUX MPOLIECCOB TEPMUUECKON 00pabOTKH cTalu.

4. OOBsACHUTD, IO KAKOMY NMPU3HAKY OTXKUT noapasensercss Ha orxur I u Il pona.

S. Hatp knaccudukamnuio BuaoB omkura I pona. OObSICHUTH 1i€b, Ha3HAYEHUE U
PEXHUMBI KaX/10T0 BUA.

6. Hatp xnaccudpukanuio BuaoB omkura Il pona. OObACHUTH 1eNb, HA3HAYEHUE U
PEXHUMBI KaX/10T0 BUA.

7. Jate onpeneneHue TepMudYeckol o0OpabOTKH, Ha3zbiBaeMoil 3akanka. OOBICHUTH
BbIOOpP TeMIEpaTypbl HArpeBa MoJ 3aKalIKy JUIsl pa3HbIX IPYII CTale.

8. OOBsACHUTD, KaK BEIOMpPAETCs OXJIaKAAIONIAs cpeia MPU OCYLIECTBICHUN 3aKaIKH.

9. Jatb ompeneneHue KPUTHUECKOM CKOPOCTH 3aKaJIKM, 3aKaJUBAaeMOCTU U
IIPOKAJIMBAEMOCTH.

10. IIpuBecTn XapakTEpUCTUKY BBICOKOTEMIIEPATYPHOH M HHU3KOTEMIIEPAaTypHOU

TEpMOMEXaHUYECKOH 0O0paboTKU. YKa3aTh NpEeUMYyIIecTBA M HEAOCTATKM KaXJO0ro BHIA U
o0nacTu MpUMEHEHHUS.

11. Jatp oOmiyto XapakTepUCTHKY MpPOIECCOB XUMHKO-TEPMUYECKOH 0O0pabOTKH:
[IEMEHTAIINH, a30THPOBAHMS 1 HUTPOIIEMEHTAITUH.
12. OOBACHUTD HA3HAUYEHUS U CYITHOCTH TU(HY3MOHHOTO HACHIILICHHS.

Tema 11. Kinaccndukanusi, MApKHPOBKA, CBOMCTBA U IPUMEHEHHE JIETHPOBAHHBIX CTaJIel

1.  [atb ompenesieHre MOHATHAIM JIETHPOBAHHAS CTajlb, IETUPYIOMIUN DJIIEMEHT.

2. Knaccuduxarus JTerupoBaHHBIX CTAJICH 10 XUMHUYECKOMY COCTaBy, 10 HA3HAYCHHUIO,
M0 KauecCTRY.

3. Kak pacnipenensroTcs JeTHPYIOIIUE SIEMEHTHI B CTAJSIX ?

4.  Kak nerupyromye IeMeHThI BIUSIOT Ha MOTUMOPU3M xkenesa?

5. Kak nerupyromme »3JIEMEHTHl BIHSIOT Ha YCTOWYMBOCTh TNEPEOXIJIAKICHHOTO
ayCTEHUTA.

6. Kiaccudukanus JerupoBaHHBIX CTallell MO CTPYKType B PaBHOBECHOM COCTOSTHHH
(OTOXOKEHHOM COCTOSIHUM).



7.  Knaccugukanus 1erupoBaHHBIX CTaleil MO CTPYKType B HEPAaBHOBECHOM COCTOSIHUU
(HOpMaIM30BaHHOM COCTOSIHHH).

8. Kak B MapKupoBKe JIETUPOBAHHBIX CTAJIEH YKA3bIBACTCS: CONEPKAaHHUE YIIIepoaa, BUJ
JIETUPYIOILErO JIEMEHTAa U €ro CoJiepXKaHHue, KayecTBO. YMeTh paciiu(poBaThb MapKy CTajH,
yKa3zaB: COJAEpXaHHE yriepoAa; BHJ JIETUPYIOLIEr0 d3JE€MEHTa M €ro COJEp)KaHUe;
KJI1accu(pUKALMIO 110 Ka4eCTBY; Ha3HauUeHHe, 00JIacTh IPUMEHEHUs, IPUMEPHbIE CBOMCTBA.

9. B 4eM 0cOOEHHOCTH MUKPOJIETUPOBAHHS CTAIIH.

10. IlpuHUMNbI JErnpoBaHUS KOHCTPYKIIMOHHBIX CTaJICH.

11. OcHoBHBIE I'pynIbl KOHCTPYKIIMOHHBIX CTaJEH.

12. Possb yraepona, NpUHLMIIBI JIETHPOBAHNS U MAPKUPOBKA CTPOUTEIIBHBIX CTaJIEH.

13. Kakue MaImIMHOCTPOUTENIbHBIE CTadl HA3bIBAIOT YIAy4YIIAEMBIMH M THoYeMy?
3aKOHOMEPHOCTH MX JITUPOBAaHUS U TepMuyeckod oOpaboTku. IlpuBeaure mpumepsl Mapok
CTaJIH.

14. Cranu ans ueMeHTaluuu, HUTPOLIEMEHTAIUY U a30THPOBAHUS.

15. KakoBa poip yrieposna M JIETHPYIOIIMX 3JIEMEHTOB B IAPUKOMOJIIMITHUKOBBIX
cransax? OcobeHHOCTH TpeOOBaHUH K 3TUM CTaIAM M UX TepMuueckas oOpabotka. [IpuBectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa posb yrieposa U JErHupyrouMx 3JI€MEHTOB B PECCOPHO-IIPYKUHHBIX CTAIAX?
OcobeHHOCTH TpeOOBaHUH K ATUM CTaIsIM M MX TepMHuecKkas oOpaboTka. [IpuBectn mpumepsl
MAapoK CTaJIeH.

17. OOBACHUTH OCHOBHbBIE IPUHIUIIBI CO3JJaHUSI BBICOKOIIPOUHBIX CTajIeH

18. Cranu u cruiaBbl U PEKYLMX HHCTPYMEHTOB.

19. BeicTpopexyiiue cTaim.

20. IrtammnoBsle CTaJH.

21. BanxoBble cTaNH.

22. Cranu Ay MepUTEIbHOI0 MHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOHCTBa U NPUMEHEHHE CIIABOB IIBETHBIX METAJLJIOB.
Hemera/ummyeckue MmaTepuasibl

1. OcHoBHBIE CIUTaBBI HA OCHOBE Meiu (OPOH3BI U JIATYHH ), UX MAPKUPOBKA U IPUMEHEHUE.

2. OcHOBHBIE CIJIaBbI Ha OCHOBE aliOMUHUS (nedhopMHUpyeMble, TEePMHUYECKH
HEYMPOYHSIEMBIE U YITPOUHSIEMbIC), UX MAPKUPOBKA U IPUMEHEHHE.

3. CpoiicTBa 1 MPUMEHEHHE CIIJIAaBOB Ha OCHOBE THTAHA.

4. Kaxkue cruiaBpl Ha3biBatoT 6a00uTamu? KakoBbl NpuHIUIBI X co3aanus. [IpuBegure
MpUMEPHI TAKUX CILJIABOB.

5. Kakue maTepuasibl Ha3bpIBaIOT MOPOIIKOBBIE MaTepuanbl? Kak ux monydarot ?

6. Knaccuduxamms, cBoiCTBa 1 MPUMEHEHNE KOMITO3UIIMOHHBIX MaTEPHAIIOB.

7. Knaccudukanus, CBOWCTBA W TNPUMEHEHHE OCHOBHBIX TPYII HEMETALTHYECKUX
MaTepHaoB.

6.2 BHeayainTOpHasi caMOCTOsITe/IbHAsi padoTa 0OydJaroUINXCsl OCYLIECTBISETCS B BUJE
M3YYEHHUS JIUTEPATYyphl 10 COOTBETCTBYIOLIEMY pa3fenly ¢ MpopadOTKOW Marepuana Mo TeMam
JVCLIUTUTMHBI



IIpunoxenne 2

OueHovHbIe CpeaCcTBA /JIsl MPOBeeHUsT MPOMEKYTOUHOM aTTeCTAlNU

a) [lnanupyembie pe3yJbTaThl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMIPOMEKYTOUHON aTTeCTANNM:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

[Tnanupyemble pe3yabTaTbl 00y4eHUs

O1neHOYHBIC CPEACTBA

IIK-12 — cnoco0HOCTH 0CYIeCTBIATH BHIOOP MATEPHAJIOB 1JIf

OKPY:Kalolel cpeabl

PI?»I[EJII/Iﬁ Pa3IMYHOI0 HA3HAYCHUSA C YYETOM IKCIUIYaTAIIHOHHBIX Tpeﬁona}mﬁ H OXPaHbI

3HaTe

— OCHOBHBIC OIpCACIICHUA u IIOHATHUA
MaTCpHAJIOBCACHUSA,
— OCHOBHBIC MCTOABI I/ICCJ'IG,Z[OBaHI/II‘/'I,

HCIIONIb3YEMBIX B MaTePUAIOBEICHNH;
— CYIIHOCTh M 3aKOHOMEPHOCTH MPOIIECCOB
NPy KpUCTAUTM3AIMH, TedopMaliuy, Harpese
neOpMUPOBAHHBIX METAIOB;

— CYIIHOCTh ¥ 3aKOHOMEPHOCTH (Da30BBIX H
CTPYKTYPHBIX IPEBpAIlCHU B CIIAaBax IpH
TEPMHUECKOM, TEPMO-MEXaHUUECKOM u
XUMHKO-TCPMHUICCKOM BOSI[GI\/'ICTBI/HIX;

— BIMSHHE CTPYKTYPHBIX XapaKTePUCTHK Ha
CBOICTBa MaTepHAIOB U UX HU3MEHEHHS IOJ
BIIMSIHUEM YCJIOBHM TTPOU3BOICTBA, 00PaOOTKH
U DKCIUTyaTalluu;

— OCHOBHBIC THUIIBI KOHCTPYKIHWOHHBIX H
WHCTPYMEHTAIBHBIX MaTePUAIOB IS WU3/IEIHA
Pa3INIHOTO Ha3HAYCHHUS c Y4eTOM
OKCIUTYyaTaIl[MOHHBIX TpPeOOBaHMA U OXPaHBI
OKpYKaroIlei cpebl

Ilepeuenb TeopeTHYECKMX BOMPOCOB K 3a4eTy (4 cemecTp):

1.

Nook~own

o

10.

11.
12.
13.
14.
15.

CrpykTypa U CBOHCTBa MaTepuanoB. AMOpP(HOE U KPUCTAIUIMYECKOE COCTOSHHE
Mmarepuaa.

MeTopl U3y4eHUs CTPYKTYpPbl MaT€pUaIOB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEIETOK METAJIOB.

[Tonmumopdusm. Ilonumopdubie TpeBpaIieHus.

JleeKThl KpUCTATMYECKOTO CTPOEHUS.

AHH30TpONnUS.

OHepreTu4ecKre YCJIOBMsS KpPUCTAUIM3AaUUH. BiMsHME CKOPOCTH OXJIaXAECHHA Ha
KPHUCTaIN3aLHIO.

Mexann3m kpucramumsanni. [lapaMeTpsl KpucTauIM3ayy.

['omorennoe  (camompou3BOJILHOE)  00pa3oBaHWE  IEHTPOB  KPHUCTAILTU3AIMH.
KpuTtnaeckwuii 3apoapIi.

I'ereporerHoe  (HecamMONpOW3BOJIBHOE) OOpa3oBaHWE IIEHTPOB  KPUCTAJIIM3AIINM.
MonudunupoBanue.

JennpurHas KpucTajuId3aus.

Kpucrannmaeckue 30Hb1 ciuTKa. Y caaka.

Bungel nukBanuu.

Buner nedopmariuu. MexanusMm racTuyeckou neopmanuu.

Haxnen npu miactuyeckoit nepopmaryu. Poib nucnokanuii B ynpouHeHHH.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

16.
17.
18.
19.
20.

21.

22.
23.
24,
25.

26.
217.
28.

Paspymenune meramios.

Mexannueckue CBOMCTBA METAIOB. KOHCTpYKTUBHAS TPOYHOCTb.

MexaHnuyeckue XapakTEpUCTUKH, ONPEACIIAEMbIE IIPU UCIIBITAHUH HA PACTSKCHUE.
TBepAOCTh U CLIOCOOBI €€ ONpPeIeTICHHS.

MexaHuuecKkue XapakTEpUCTUKH, OIpeneseMble IpPH AWHAMUYECKUX HCIBITAHUAX
(ynapHas BA3KOCTb, TEMIIEPATypa XJIaAHOIOMKOCTH).

OcCHOBHBIE TIOHATHUS TEOPUH CIUIABOB: KOMIIOHEHT, CIUIaB, cucreMa, (aza. [IpaBmwio da3
(mpaBuito ['u66ca).

Tumns! TBepAbIX (a3 B METAIIMUECKUX CUCTEMAX.

[TpaBuiio peruara (IIpaBUIIO OTPE3KOB).

OcHoOBHbIE THUIIBI ABOWHBIX AuarpaMm. GopMUPOBaHUE CTPYKTYPhI JBOMHBIX CILIABOB.
OBTeKTHUECKOoe MpeBpaieHue. [lepuTexkTuueckoe mpeBpalleHue. IBTEKTOMIAHOE
IIPEBpALICHUE.

XapakTepHucTHKa ¥ BH] TOJHOH (hazoBoii guarpammel Fe — C.

XapakTepHcTUKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[IpeBparenus 1 GpopMuUpoOBaHUE CTPYKTYPHI B CTANISIX (O€NbIX YyT'yHaX, CEphIX UyTyHax) B
PaBHOBECHOM COCTOSIHUM

Ilepeyenb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (5 cemecTp):

w

o o

CBs3b MEXly CTPYKTYPOU U CBOMCTBAMM CEPBIX UyT'YHOB.

Knaccudukanusa, MapkupoBka H  NPUMEHEHHE CEphIX UYYTyHOB  (JIMTEHHBIH,
BBICOKOTIPOYHBIN, KOBKUH, OTOETICHHBIH, aHTU(PUKIIMOHHBIH).

Bnnsaue yriieposna v MOCTOSIHHBIX MTPUMECEN HA CBOMCTBA CTaJIH.

Knaccugukarus, MapkupoBKa M NPUMEHEHHUE YTIEPOAMCTHIX cTaseil (OOBIKHOBEHHOTO
KauecTBa, KAUeCTBEHHON KOHCTPYKIIMOHHON, HHCTPYMEHTAJILHOM ).

IIpeBpaiieHus npu Harpese CTaiu.

Pocrt 3epHa aycreHuTa npu Harpese.

N3orepMuueckuii pacnan NepeoxiakJIeHHOrO ayCTeHHuTa. M3orepmudeckue nuarpamMmmel
pacnajza nNepeoxJIaKICHHOTO ayCTEHUTA.
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CTpyKTypHBIii

DJIEMEHT [Tnaaupyemblie pe3yiabTaThl O0ydeHUS OrneHOYHBIC CPEICTBA
KOMIETEHINH

8. IlpeBpailieHus npu HEMPEPHIBHOM OXJIAXKICHUU CTaU. TepMOKHMHETHUYECKUE THarpaMMBbl
pacriaza nepeoxyIaxaeHHOr0 ayCTCHUTA.

9. BiusHuMe JerupyroIUX DSJIEMEHTOB Ha YCTOMYMBOCTh UM KHHETHKY pacmapa
MIEPEOXJIAKICHHOTO ayCTCHUTA.

10. [IpeBpaienus npu Harpese (Mpu OTIYCKE) 3aKaJICHHON CTallu.

11. Knaccudukanus, MapKUpOBKa W TPUMEHEHHUE KOHCTPYKIIMOHHBIX JISTUPOBAHHBIX CTaJIeH
(cTpoutenbHas, MANIMHOCTPOUTENbHAs JJs XOJIOJAHOW IITaMIIOBKH, yIydllaemas,
pPECCOPHO-TIPYKUHHASA, [MAPUKOMOAIINITHUKOBAsA, cTanu s 3akanku TBY, cramm mis
XTO).

12. OcHOBHBIC IOHSTHS U KJIACCU(PHUKAIIUS TEPMUUECKON 00paOOTKH.

13. Orxur cranu.

14. 3akanka cranu.

15. Otnyck cranu. CrapeHue.

16. Xumuko-Tepmudeckas o0padboTKa.

17. Tepmo-mexaHnueckas 00paboTKa CTalH.

18. CrutaBel Ha OCHOBE MeH (OpOH3BI, TATYHU).

19. CninaBbl Ha OCHOBE ATFOMUHHUSL.

20. CrutaBbl Ha OCHOBE TUTaHa. BaOOUTHL.

21. TlopomikoBbie, KOMIO3UIIMOHHBIE, aMOP(HBIE MaTEPHAIIBI.

22. CBoiicTBa M IPUMEHEHUE OCHOBHBIX TPYIIIT HEMETANTUICCKIX MAaTEPHUAJIOB.

YMeTh IIpumepHble NpaKTHYECKHe 3aJaHUA s 3a4eTa (4 ceMecTp):

— aHaIM3HWPOBATH JIaHHBIE O CTPYKType H
CBOWCTBAX, TEXHOJOTHYECKHX  IpoIeccax
POM3BOJICTBA, OOPaOOTKH M MOAU(UKAIUH
MaTEepHaJiOB W TOKPBITHIA MPHUMEHUTEIHHO K
PELIEHHIO ITOCTABJICHHBIX 33/1a4;
— npuobperarb 3HAHUSA B
MaTepHaloBEICHHUS;

— TPUMEHSTh MaTepPHAJIOBEIUECKUE 3HAHMS B

oOJactu

1.

KakoBbl pazMepbl CTPYKTYpPHBIX 3J€MEHTOB, KOTOPbIE MOKHO YBUAETH (pa3periuTh) C
MOMOIIBI0 ONTHYECKOTO (CBETOBOr0o) Mukpockomna? Kak BbIOpaTh MOJIE3HOE yBEITUUYCHHE
Mukpockorma? KakoBa OCHOBHasi OCOOEHHOCTh TPHUTOTOBJICHUS OOBEKTa IS
MHUKPOCKOIUYECKOT0 UCCIEOBaHUsA?

OOBsICHUTD, 3a4eM HEOOXOJMMO HCCIEN0BAaTh MaKpoCTpyKTypy? Kakumu metomamu 310
MOJKHO clienatb? UTo MOXKET CIy>KUTh 00BEKTOM MaKpoaHanusa?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

npodeccuoHanbHOM NeSITeNIbHOCTH;
UCIIOJIB30BaTh MX Ha MEXIUCIUILIUHAPHOM
YpOBHE

~

10.

11.

12.

13.

14.

15.

16.

KakuM MeTOOM MOYHO YCTAHOBHUTH THUI KPUCTAJUIMYECKOM DELIETKM MeTajlla U ee
napametrpsl? Kakue Tumbl pemeTok BeTpeyarores y MetauioB? IloueMy OHU Ha3bIBaIOTCS
IUIOTHOYNAaKOBAHHBIMU?
[TpuBenuTe npuMep BAUSHUS TUIA CBSA3U (TUIIA KPUCTAJUIMYECKOM PELIETKH) Ha CBOWCTBA
marepuaa.
[Touemy cBoicTBa KPUCTAIUIMUECKOIO MaTepHala, U3MEPEHHbIE B Pa3HbIX HAIIPABIICHUSX,
MOTYT OT/In4aThesA? B Kakux MaTepuanax 3To siBJ€HUE HE HAOI0AaeTcs U noyemy?
[Touemy mpu XOJIOIHOW IMIACTUYECKOH AedopManuu (IITAMIIOBKE WA BBITSDKKE) MOTYT
00pazoBatbCs (eCTOHBI 110 KPOMKE (Kparo) u3aenus?
OOBSACHUTD, YEM PA3ITUYAIOTCS 0-)KEJIe30, Y-KeIe30 U d-Kene30?
[Touemy mpu XOJOAHON IUTACTHYECKOW aAedopMamuy BO3pACTAIOT MPOYHOCTHBIC
xapaktepuctuku? Kak 3To sBieHue HaspiBaeTcsi? B Kakux ciydasx 3TO sIBJICHHE
HEXKENaTeNIbHO?
Yro 03Ha4YaOT TEPMHHBI J1e(OpMALMOHHOE YIPOYHEHUE, 3€PHOTPAHUYHOE YIIPOUHEHHE,
JUCTIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?
[Toscuuth rpaduueckn (QU3MUECKUIl CMBICT TOHATHS «pPaBHOBECHAas TeMIlepaTypa
KpUCTaJIIM3aluy (1aBienns)». Kakoe ycioBue He00X0JUMO BBINOIHUTD, YTOOBI HaYaICs
IIPOLIECC KPUCTAJUIU3ALMH?
OOBSICHUTD, B Y€M OTJIMYHME KPUBBIX OXJIAXKICHHUS KPUCTALIUYECKUX U aMOP(PHBIX Ten?
MOXHO JI1 TOTY4UTh aMOP(HBIN MeTaut (MeTaNIn4ecKoe CTEKI0)?
[ToueMy 3epHa 3aKpUCTAJUIM30BABIIETOCS METAJIMYECKOIO MaTepuana He HMEIOT
reOMEeTPUYECKU MPaBUIbHOM popmbl?
Kakyro nenp npecienyroT nNpu BBEACHUU B pacijiaB (KUAKUN MeTau1) MoIu(UKaTopoB?
[TpuBecTH npuMeps! AEHCTBHS MOIU(UKATOPOB.
OOBsSICHUTD, B KaKO OTJIMBKE 3€pHO 3aKPUCTAJIM30BABIIErocsi MeTajuia Oyaer Oojbliie:
IPU PA3TUBKE )KUKOTO METAJUIA B MECYaHYIO (OPMY MU B METAJTMYECKYIO?
OOBSICHUTD, K YEMY MOKET NMPUBECTH MEPETPEB paciliaBa MpeJ pa3IuBKOM ero B GopMbl
(M3710KHULIBI)?
OOBSICHUTD, 3a4€M MPOBOJSAT OINEpaIMIO MOJICTYKUBAHUS MTPH NoaydeHnn oTianBok? Kak
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

ee OCYIIECTBUTh

OOBsACHUTD, IPH KaKOH AedhopMaIiii MOXKHO HEOOPAaTUMO U3MEHUTH (HOpMy, pa3Mepsl U
CBOICTBa MaTepuaia — ynpyroi Win miacTU4ecKon?

OOBSICHUTH TIOHSITUE TEOpPETUYECKas MPOYHOCTh Kpuctauia. Kak oHa u3MeHsercs npu
M3MEHEHUU TUIOTHOCTHU JAUCIOKAIHiA?

OOBSICHUTD, YTO TPOUCXOJUT TPU (HOPMHUPOBAHMHM TEKCTYPHI B Je(POPMUPOBAHHOM
Marepuaie?

3ayem TpeOyeTcss BOCCTAHABJIMBATH IUIACTHYHOCTH XOJIOAHOE(OPMHUPOBAHHOTO JIUCTA
(kaTMOpOBaHHOW 3aroTOBKH, BOJOUYEHOH MpoBoJiokn)? Kakoit oOpabOTKONW 3TO MOXKHO
caenaTh?

OObsICHUTb, Kakoe CBOWCTBO MaTepuaja XapaKTepuszyeT TBepaocTb. Ha yem
OCHOBBIBAIOTCS METOBI U3MEPEeHUs TBepAocTU? B ueM ux ornuuune?

Kaxk mpoBoJAT ucnibITaHuE Ha YIapHYIO BA3KOCTh? KakoBa ero 1enb?

C Kaxoil ieIbI0 IPOBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

Ha npumepe NIBYXKOMIIOHEHTHOW CHCTEMBI MOKa3aTh, KaKyl0 HHGOPMAIUI0O MOXHO
MOJIYYUTh, TOJIB3YSCh MPABUIIOM pblyara (IIpaBUIOM OTPE3KOB).

CxeMaTH4HO M300pa3uTh IUarpaMMy ABOMHON CHUCTEMBI C OTCYTCTBHEM PAaCTBOPUMOCTH
(c TONMHOW pacTBOPUMOCTHIO, C OTPAHUYECHHOM PACTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEPJOM COCTOSIHMM, JaTh XapaKTePUCTHKy TOYEK, IJMHUN Jauarpammel, ¢a3 u
0e3BapuaHTHBIX MPEBPAIIEHUN CUCTEMBI.

PaccuntaTh OTHOCHUTENBHOE KOJUYECTBO CTPYKTYPHBIX COCTABIISIIOLIMX CILJIaBa MpH
KOMHATHOW TEMIIEpaType M CXEMAaTHYHO H300pa3uTh CTPYKTYpY CIUIaBa JIBOWHOU
CHUCTEMBI C OTCYTCTBHUEM PACTBOPUMOCTH (C MOJHON PaCTBOPUMOCTBIO, C OTPaHUYCHHON
PacTBOPUMOCTHIO) KOMITIOHEHTOB B TBEPJOM COCTOSTHUHU.

Onummre ob6pa3oBanue nefaedypura. B kakux crmaBax oH oOpa3yercs, KaKOBbI YCIOBHS
ero obOpazoBanusa? Kaxoit neaeOyput Ha3bpIBalOT MpeBpaiieHHbIM? CXeMaTHYHO
M300pa3uTh CTPYKTYpY JieaeOypura mpu KOMHATHOU TeMIepaType.

Onumute oOpazoBanue nepnuta. KakoBbel ycioBust 00pa3oBaHUs U XapaKTEPUCTHUKUA ITOU
CTPYKTYpbI? CXeMaTU4HO U300pa3uTh CTPYKTYPY NEPIUTA IPU KOMHATHOM TeMIepaType.
KakoBbI pa3HOBHIHOCTH ITON CTPYKTYPHI?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

29.

30.

N300pa3uth quarpamMmy COCTOSHUS JKele30 — KapOuj xenesa, yka3zaTh (a3bl BO BCEX
00JacTsAX auarpaMMbl, pacCMOTPETh NpeBpalleHust B ciuiaBe, coxepsxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,79 % C. Kak Takoii cruiaB Ha3zbiBaeTcsi? Paccuurarh
OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTABISIONIMX B 3TOM CIUIABE U CXEMATUYHO
M300pa3uTh €ro CTPYKTYpy IPH KOMHATHOM TeMIieparype.

OOBSICHUTB, YeM JHarpaMMa Jeje30 — rpadHuT OTIIMYAeTCsl OT JUarpaMMbl JKeJne30 —
neMeHTHT. M300pa3uth CXeMaTUYHO CTPYKTYpPhl CEpbIX YYryHOB C  pa3HOM
METaJUINYEeCKON OCHOBOW ((peppuTHOH, (peppuUTHO-TIEPIUTHON, EPIUTHON) U C Pa3HON
dbopMoil rpaduUTOBBIX BKIIOYEHHH (IUIaCTUHYATOM, MMApOBUAHON). OOBICHHUTH, Kak
MIPOUCXOIUT MpoIiiecc rpaduTU3aUU U GOPMUPOBAHUS CTPYKTYPHI B ITUX CIUIaBaXx.

IIpuMepHBbIe NIPaKTHYECKHe 3aJaHu AJI IK3amMeHa (5 cemecTp):

1.

N300pa3uth NoaHY0 JuarpaMmy COCTOSIHMS JKEJI€30 — YIJIepoJ, yKa3aTh (a3bl BO BCEX
00J1aCTSX AMarpaMMbl, PaCCMOTPETH NPEBPAIIEHUS B CIJIABE CUCTEMBI )KeJIe30 — KapOous
xkenesza, conepxamem 0,01 (0,2; 0,45; 0,8;1,0; 2,5; 4,3; 4,7) % C. Kak Takoii cras
Ha3bIBaeTcs? PaccuuTarh OTHOCUTENIBHOE KOJIMYECTBO CTPYKTYPHBIX COCTaBISIOLINX B
9TOM CIUIaBE U CXEMATUYHO M300pa3uTh €ro CTPYKTYpY NPU KOMHATHOM TeMIlepaType.
N300pa3uTh MOJHYIO AMAarpaMMy COCTOSIHUS JKeJIe30 — YIJIepo/ia, yKazaTh (a3bl BO BCEX
00JacTsX IuarpaMMbl, pacCCMOTPETh IIPEBPAIICHUS B CIUIABE CUCTEMBI KEJIe30 — rpadur,
cogepxamem 2,5 % C, c pa3HOH MeTaJulMyeckoi OCHOBOM  ((peppuTHOM,
(beppuTHO-TIEPIUTHONW, MEpPIAUTHON) W C pa3sHOW (opMOil TpadUTOBBIX BKIIOYEHHM
(mmactuH4aToi, mapouaHON). Kak Takoil craB HaspiBaeTcsi? CXxeMaTUYHO W300pa3uTh
€ro CTpYKTYpy IIpH KOMHATHOI TeMIiepatype.

Pacmmm¢poBaTth Mapku cTanM, yka3aB COJEp)KaHHE YIJepoja, BUA M COIEp)KaHue
JIETUPYIOIIUX 3JIEMEHTOB, Ka4eCTBO, HA3HAYEHHUE U IPUMEPHBIE CBOICTBA.
PacmmpoBath Mapky ceporo (JUTEHHOro, BBICOKOIPOYHOT0, KOBKOI'0) YyT'yHa, yKa3aB
€ro CTPYKTYPY U yCJIOBHS MOJTYUYECHHS

HazoBute kpuTHYeckue TOYKM CTalM W MX oOo3HadeHue. Kak oHu onpenenstorcs?
VYkazarb ux nojgoxxenue Ha quarpamme Fe-C.
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~

10.

11.
12.

13.
14.

15.

16.

20.

21.
22.

Kaxoii aycTeHUT 1 moyeMy Ha3bpIBarOT NepeoxJIaxkacHHbIM? Kak onpeienTs CTeneHb ero
HIepEeOXJIAXKACHUS?

[Touemy B 3aKkaJieHHOM CTaju BCErla MPUCYTCTBYET OCTATOYHBIN ayCTEHUT?

Kak MoOxHO wuCHOIb30BaTh Ha NPAKTHKE HW30TEPMUYECKHE JAMarpaMMbl pacraja
IIEPEOXJIAXKIECHHOT O ayCTEeHUTA?

Kax u3meHnsTcs cBolcTBa CTaaM MPU YBEIMUYEHUU CKOPOCTH OXJIAXJEHUS B IEPIUTHOM
unTepBase? OOBbICHUTH, ToueMy?

BriOpatp Hanbosee TUCTIEPCHYIO CTPYKTYPHYIO COCTaBIISIONIYIO, (POPMUPYIOLIYIOCS TIPU
TG PY3MOHHOM pacnaje NepeoxJakIeHHOT0 ayCTEHUTA.

UYro 00mIero U B 4eM OTJIMYHS B CTPYKTYpPAX MEPIUT, COPOUT U TPOOCTUT?

OOBACHUTD, TOUEMY MAPTEHCUT UMEET BBICOKYIO TBEPIOCTh. 3aUeM CTallb CO CTPYKTYPOM
MapTEHCUTA HaJ/l0 MOJBEPraTh OTIYCKY?

OOBsACHUTD, B KaKOH cTanu OyJeT Bbllle TBEPAOCTb pH 3akaike: B cranu 45 win 30XI'C?
OOBbsACHUTH, y KakoW cTasu OyAeT OoJible MPOKAIUBAEMOCTb — YIJIIEPOAMCTON WU
JIETUPOBaHHOM? 3aueM He0OXO0JMMO 3HATh IPOKAINBAEMOCTh CTanu?

Kak BbIOpaTh CKOpPOCTh OXJ@XIEHUS MpPU 3aKaJKe ISl MOJTY4YeHHs] MapTEeHCUTHOMN
CTPYKTYpBI I10 BCEMY CEUEHHUIO U3/1ETH?

JInst KaKkoi cTany — JO3BTETOMHOMN WA 3a3BTEKTOUTHON — HYKHO MPUMEHSTH HETIOJIHYIO
3akanky? [losicHuTh, ncnonb3ys auarpammy Fe-C.

[ 7. CpaBHUTE CBOWCTBa CTaJM C OCHHUTHOM CTPYKTYpOH W MapTEHCHUTHOW CTPYKTYpOH, ¢
OEeMHUTHOHN U TPOOCTUTHOM CTPYKTYpOi. OOBSICHUTE pa3IuyHsl.

18.
19.

[Toyemy mpu OoTIycKe 3aKaJICHHOW CTajl BRIOMPAIOT pa3InyHbIe TEMIIEpaTyphl HarpeBa?
Kakas cranp nocne ynyuiienust 0yaeT UMeTh 0ojiee BHICOKYIO TBEPJIOCTh: cTalb 45 Wiu
ctanb 30XI'C, ecnu OTIyCK MPOBOIMIIN IPU OJHOM U TOM e Temieparype?

[Toyemy pexylnii FHCTpPYMEHT U3 YIJIEPOJUCTOM CTaIU MOABEPrar0T HU3KOMY OTITYCKA.
Kakas Oyzer cTpykTypa u CBOMCTBAa TAKOTO MHCTpyMEHTa?

B 1yeM ocHOBHasi 0COOEHHOCTh M IPEUMYIIIECTBA TEPMOMEXAHNUECKOM 00paboTKU cTanu?
C kaxoii 11e/1bI0 HACHIIIAIOT MOBEPXHOCTh HU3KOYTJIEPOAUCTOMN CTalIU YIIIepoIoM?
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MaTCpraJIOBCACHUSA,

— MPAKTUYCCKUMU HABBIKAMH U CITIOJIb30BAHUA
OCHOBHBIX MCTOAOB HCCICIOBAaHUS B o0ractu
MAaTCPHUAJIOBCACHU A,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MMPUMCHCHUA MAaTCPHUATTIOBCACHU A

— HaBbIKAMM OLEHKU TEXHOJIOTMYECKUX H
CIIy’)KEOHBIX Ka4eCTB MAaTEPUAIOB IIyTeM
KOMIUIEKCHOTO aHalu3a HUX CTPYKTYpHl H
CBOMCTB, a TaKXKe pe3yJIbTaTOB
(GU3UKO-XMMUYECKHX,  KOPPO3HUOHHBIX U
JIPYTUX UCTBITAHUN

npodgeccuoHaabLHOI o01acTu (4 cemecTp)

1.
2.

~ow

~

10.

11.

12.

Kak npoBectu Mmakpoananus? KakoBsl ero 1enu, MeToabl?
KakuM MeTooM MOXHO HCClIe0BaTh paclpesieieHue cepbl B CIMTKE (OTIMBKE,

3aroToBKe)?
Kak mpoBectu riry0okoe TpaBiieHHe cTalbHOro o0pasia. Kakoss ero meiu?
Kaknm METOAOM MOXHO BBISIBUT JI(0J0) 3 8 TPCIIHHBI, PAaKOBUHEI, KPYIIHBIC

HEMETAJUTMYECKHUE BKIIIOUEHUS B OTIUBKE (CIUTKE, OTIMBKE, TIOKOBKE, IpoKate)?

[Tpu MakpoaHay3e CIUTKA BBISBJICH JIMKBALIMOHHBIM KBaapaT (MOgycagoyHas JIUKBALIUs,
oceBasi MOPUCTOCTb, CKBOPEUHUK, KAMHEBUIHBIA H3JI0M, (PIIOKEHBI, MU(EPHBIA H3IIOM,
paccioeane). OOBSICHUTD MPUYWHBI MOSIBICHHUS 3TOTO JACPEKTa U BO3ZMOXKHBIE CIIOCOOBI
ero ucnpanieHus (PeIOTBPAILIECHUS).

Kak oTnuuuTh YCTaNOCTHBIM M3JI0M OT NPOYMX BHUAOB H3iIoMa? KakoBbl NpUYMHBI
IIPOSIBJIEHUS TAKOT'O U3JIoMa?

Kak oTiiuuuTh BA3KOE pa3pylIeHUEe OT XPYIKOro?

Kak mpoBecTH MHMKPOCKOIIMYECKOE MCCIENOBAaHME METauIMYecKoro Mmarepuana? UYro
MO3KHO BBISIBUTH C TOMOIIbIO TAKOTO MCCIIEA0BaHUsA?

Kak MO>XHO MOBIUATH Ha BEJIMUMHY 3€pHA NIPU KpucTam3auuu meraia? Kakue mMepsl
MOKHO MpPEIJIOXKUTh Uil TOro, YTOObl OOECHEeUUTh IOJYYEHHE MEJKOIO 3€pHa IpHU
KpUCTAJIIN3aUu?

OObBsICHUTh, B YeM pa3uyhe MeXAY XOJOJHOM U ropsdyedl IIacTHYecKOn
nepopmanusamu? [louemy mpu XOJOAHOHM IUIacTHYECKO aedopmanuu HabmomaeTcs
YIPOYHEHUE METAJIA, a IIPU TOPSYEN 3TOro HE IPOUCXOIUT?

Kak BOCCTaHOBUTH IUIACTMYHOCThH XOJIOAHO/1€(OPMUPOBAHHOTO JIMCTa (KAIMOPOBAHHOM
3arOoTOBKH, BOJIOYEHOM MIPOBOJIOKHU)? Kak OCYIIIECTBUTh onepanuo
PEKPUCTAIUIM3ALMOHHOTO OT>KUTa?

Kak omnpenenuts mpenen ynpyroctd (mpenen TEKydecTd, Mpefen IMPOYHOCTH,
OTHOCUTEJIBHOE YAJIMHEHUE, OTHOCUTENIBHOE CYXEHHE, TBEPAOCTb, YAAPHYIO BSI3KOCTb)
MaTepuana?
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kak omnpenenutes OTHOCHTENbHOE KOIMUYECTBO (Da3 (CTPYKTYPHBIX COCTABIIAIOLIUX) MPU
3aJJaHHOM TeMIepaType B ABOWHBIX ciutaBax? [losicHuTh rpaduuecku.

ITpy KakuX yclIOBHSAX B METAJUIMYECKHUX CIUIaBaX MOXKET 00pa3oBaTh TBEPABIH pacTBOP
3aMenieHus (TBEpAbl pacTBOpP BHEAPEHUS, XMMHUYECKOE COEIMHEHHUE, MEXaHWdecKas
cMech KOMIOHEHTOB)? Kak BBIMISAAT 00s1acT 3TUX (a3 Ha AUarpaMmax COCTOSHUSA?
CxemMaTn4HO M300pa3uTh KPUBYIO OXJAXKAECHUS W CTPYKTYpy JHOOOro criaBa
JBYXKOMIIOHEHTHOW  cHUCTeMbl (C  OTCYTCTBUEM  DPACTBOPUMOCTH, C  IOJHOH
pPacTBOPUMOCTBIO, C OIPAaHUYEHHOM pacTBOPUMOCTBI) KOMIIOHEHTOB B TBEpPAOM
COCTOSIHUH) ITPY KOMHATHOM Temreparype.

CxeMaTH4HO M300pa3uTh CTPYKTYpPY JHOOOI0 CIUIaBa JBYXKOMIIOHEHTHOM CHCTEMBI IIPU
KOMHATHOW TEMIEpAaType, pacCUUTaB OTHOCHTEIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISIFOLIUX.

[Tpy MHMKpPOCKOIIMYECKOM HCCIEeIOBAaHMM B CIUIaBe HaAOMOAaroTcs 3epHa (epputa M
HeOOoJIbIII0e KOIMUecTBO IleMeHTUTa. Kak Ha3biBaeTcs Takoil crutaB? KakoBbl ero cBoicTBa
¥ 00J1acTH TpUMEHEHUs?

[Ipy MUKpPOCKOIHMYECKOM HCCIEJOBAaHUM B CIUIaBe HaONIOAaroTCsl 3epHa (eppura u
nepauT. Kak HazpiBaeTcst Takoi cruiaB? KakoBbl €ro CBOWMCTBAa M KaK OHM 3aBUCAT OT
KonuuecTBa nepauta? Kakossl 001acTé MPpUMEHEHUS 3TUX I1aBOB?

[Ipy MHKPOCKONHMYECKOM HCCIIEJOBaHMM B CIUlaBe HabOmomatorcs mnepiuT. Kak
Ha3bIBaeTCs Takol cruiaB? KakoBbl pa3HOBUIHOCTU TaKOW CTPYKTYpPHI U Pa3IUYHUs B UX
cBoiicTBax?

[Ipy MUKpPOCKOIHMYECKOM HCCIIEIOBAHUM B CIUIaBe HAOMIONAIOTCA MEpIUT M CeTKa
LIEMEHTHUTA 110 TpaHULaM 3epeH. Kak Ha3bpiBaeTcs Takoil cruiaB? KakoBbl ero cBoiCTBa U
o0nacTu npuMeHeHus ?

[Ipy MUKPOCKONMMYECKOM HCCIEI0BaHUM B cIUlaBe HabOmomaercss seneOypur. Kak
Ha3bIBaeTcs Takoi cruiaB? KakoBsl ero cBoiictBa u 001acTu MpUMEHEHUs?

[Ipy MHKpPOCKOIIMYECKOM HCCIEeIOBaHWM B CIUIaBe HaOroAaloTcs 3epHa (eppura u
BKIItoueHus rpadura. Kak HazpiBaeTcs Takue criaBbl? KakoBbl pa3HOBUIHOCTH CILJIABOB C
TaKMMH CTPYKTYPHBIMH COCTABJISIFOIIIMMHU, KAKOBBI Pa3JIn4YMs B UX CBOMCTBAxX?

ITpu MUKpPOCKOMMYECKOM HCCIIEJOBAHNUH B CIUIaBE HAaONII01al0TCs 3epHa GeppuTa, NepiuT
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24.

25.

26.

u BKJIIoueHus rpaduta. Kak Ha3piBaetcs Takue criaBbl? KakoBbI pa3HOBUIHOCTH CILIaBOB
C TAKUMH CTPYKTYPHBIMU COCTaBJISIOIIMMHU, KAKOBBI Pa3JIMUUs B UX CBOMCTBAX?

[Tpy MUKPOCKOITMYECKOM HCCJIEIOBAHUM B CIUIaBE HAOIOJAIOTCS MEPIIUT U BKIIOYCHUS
rpadura. Kak Ha3piBaeTcsi Takue CruiaBbl? KakoBBI pa3HOBHUIHOCTH CILIABOB C TAKHMH
CTPYKTYPHBIMH COCTABJISIFOLIMMU, KAKOBBI PA3JINYUsl B UX CBOMCTBAX?

Kak uneHTHUIMpOBaTh B CTAIM BUAMAHINTETTOBYIO CTPYKTYpY? IIpH KakuX yCIOBUSX
OHa MOXKET 00pa30BaThCs U KaK 3TO MOBIUSET HA CBOMCTBA CTaIH?

[Tpy KaKMX YCJIOBHSIX B CTAIH MOXET 00pa3oBaThCs MepechilieHHb Gepput? Kak oH
MOBJIMSET Ha CBOiicTBa cTanu. Kak npepoTBparuth ero oopasonanue?

IIpumepHble NpaKTHYECKHUE 3aIaHNUS I IK3aMeHAa MO0 PellleHHuIo0 32/1a4 U3
npodeccuoHaabLHOI o01acTH (5 cemecTp)

1.

2.

o

OObscHUTDH, KaK BbIOpaTh COJEp)KaHUE YIJIepoJia B CTAIU AJI U3TOTOBJIEHUS IETaIu
MAalINH, KOHCTPYKLIUU UM COOPYKEHUS.

OOBsICHUTD, KaK BBIOpATh COAEpkKaHUE YIiaepoaa B CTAIU Ui U3TOTOBJICHUS PEXKYIIETO
(ILITaMIOBOT0) HHCTPYMEHTA.

. Kak o ctpykrypHOMY IIpH3HaKy MO>KHO OIIPEAETUTh CTajlb (Oeblil YyryH, Cepblil YyryH,

MOJOBHHYATHIN YYTYH, KEJIC30 TEXHUYIECKOU LII/ICTOTLI)?

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

MaTepuana.
OOBACHUTH IPEUMYIIECTBA CEPOrO YYI'yHa [0 CPABHEHUIO CO CTAJIBIO.

. OG’BHCHI/ITL, MO’KHO JId HCIOJIb30BaTh OCJIbIM Yyr'yH B Ka4CCTBC KOHCTPYKIHOHHOI'O

Marepuana?

. OObsicHUTh, Kakasg ¢opMma rpaduTa B MEHbLIEH CTENEHH OCIAbISeT METaNInYeCKylo

ocHOBY uyryHa? Kak nomy4uuts Takyio gopmy rpadura B oTauBke?

. Kak monyunTe OTIMBKY CO CTpyKTypoll KoBKOro uyryHa? KakoBbel pa3HOBHIHOCTH

CTPYKTYpPBI TAKOT'O YyI'yHa U €ro CBOWCTBA?

. [louemy He MPOMCXOIUT YNPOUHEHHs CTAJIU MpPH Tropsdel MiacTU4eckor nedopmanuu
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10.

11.

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

19.
20.

21.

22.

23.

24,

nipu 1050 °C?

[Touemy nedopmarus ceunna (T, = 327 °C) npu KOMHATHOW TeMIlepaType SBIISETCS
ropsiaeii nedopmarueii?

[Ipu pekpUCTANIM3aMOHHOM OTKMI€ XOJOAHOKaTaHOM JeHTel u3 cranu O8kno
oxJaxaeHue B uaTeppaie temieparyp 680 — 370 °C BexyT ¢ manoi ckopocteio. [Touemy
3TO HEOOXOIUMO?

Ha3HauuTe pexXuM peKpUCTAUIM3ALUOHHOIO OTXKHMra JUisl  HHUKOYTJIEpOIUCTOMN
XOJIOAHOKATaHOW JINCTOBOM CTAJIH.

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

HazHauuTh pexum MOIHOIrO OTXKUTA Ul CTaIU Mapku 45.

HaznaunTh pexxuM HOpMaIM3alMU JJIs CTaIu Mapku 45.

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

BriOpats TepMmuueckyro 00pabOTKy HJisi MCIPABICHUS KPYIMHO3EPHUCTON CTPYKTYPBI
ropsiYeKaTaHoOMN CTaJIN.

BoeiOpate 3akanouHyio cpeny, OO€CledYMBAIOUIYI0 HauOOJbIIYI0 MPOKATHBAEMOCTh
YTIEPOIUCTOMN CTAIIH.

Br16paTh 3akanounyto cpefy AJis 3aKaJIKU JIETMPOBAHHOW YIJIEPOIMCTON CTaNH.
BriOpath pexuM OTHyCKa 3aKajJeHHOM cTayu, 00ecreunBaroOLINi COXpaHEHUE BBICOKOM
TBEP/IOCTH.

BbiOpath pexuM OTIycKa 3aKaJeHHOM CTajau, 00ecHneunBaroOlMi BBICOKHE YIPYTue
CBOMCTBA

BriOpath pexuMm OTIyCKa 3aKaJeHHOW CTali, 00eCHeuyuBaIOIIUNA COYETaHUE BBICOKOM
MIPOYHOCTH, TBEPJOCTH, TNIACTUYHOCTH U yIapHOU BA3KOCTH.

Cranp 45 Oblna moABepruyTa HarpeBy IMoj 3akaiky 1o Temmneparypsl 740 u 840 °C.
Kakoii pexxuM HarpeBa BbIOpaH MpaBUIbHO U ToYeMy?

Cranp Y10 Obuta moaBeprayTa HarpeBy IoJ| 3akajky no temnepatypsl 740 u 900 °C.
Kakoii pexxuM HarpeBa BbIOpaH NPaBUIBHO U OYEMY?
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0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHON aTTeCTALMH, NMOKa3aTeJd M KPUTEPHUH
OLICHUBAHUS:

IIpomeskyTOoUHAs aTTecTAIlMA MO AUCHUILINHE «MaTepuasioBeaeHue» B 4-0M cemecTpe
BKJIIOYACT TCOPCTUUCCKHUEC BOIIPOCHI, ITIO3BOJIAIOIINEC OLICHUTL YPOBCHL YCBOCHUA OGy‘-I&IOH.[I/IMI/ICSI
3HAHUW, W TPaAKTUYECKHE 3aJaHUs, BBIABISIOIIUE CTENEHb CPOPMUPOBAHHOCTH YMEHHUH U
BHaI[GHI/If/'I, U IMPOBOAUTCA B BUAC 3a4CTaA.

3aueT MPOCTaBISIETCA IOCIE OLEHKU 3HAHUM OOYYaromMXCs IO pe3yibTaTaM 3alllUThI
BBITTOJIHEHHBIX JIAOOPATOPHBIX PabOT M KOHTPOJBHBIX paboT, BKIIOYAIOMIMX TEOPETHYECKHE
BOIPOCHI U TIPAKTHUUECKUE 3aJaHHsl.

Iloka3aTesu u KpUTEpUM OLleHUBaHMs 3a4eTa (4 cemecTp):

Jnst monmydeHus: OueHKU

— «3a4YTeH0» — OO0yvaloluiics [OJKEH I[I0Ka3aTh 3HAHUS HE TOJBKO HA YpPOBHE
BOCTIPOM3BEJICHUSI U OOBSICHCHHS] WH(POpPMAIMK, HO M HWHTCIUICKTYAIbHBIC HABBIKU DPEIICHUS
npoOiieM U 3a7ad, HaXOXKJCHHUS YHUKAIbHBIX OTBETOB K MpoOieMaMm, OIEHKH U BBIHECECHUS
KPUTHYECKUX CYKJICHUN;

— «HE 324TeH0» — 00YJaIOIINIICS He MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS
1 00BsICHCHHS HH(DOpMAIIHH, HE MOKET NTOKA3aTh MHTCIUICKTYaIbHbIC HABBIKU PEIICHUS ITPOCTHIX
3azay.

IIpomeskyTouHas aTTecTalus N0 AMCHUILINHE «MaTepuaioBeaeHue» B 5S-0M cemecTpe
BKITIOUAET TEOPETUUCCKUE BOIPOCHI, IIO3BOJISIONINE OIICHUTHh YPOBEHBb YCBOCHUS 00yUAIONTUMUCS
3HAHUW, W TPAKTUYECKHE 3aJaHUS, BBIABISIONIUE CTENEHb CPOPMUPOBAHHOCTH YMEHHUH U
BJIQJICHUM, ¥ IPOBOJUTCS B JOpME IK3aMeHa

DK3aMeH 0 JaHHOW TUCIHUIUIMHE MPOBOAMUTCA B YCTHOW (hopMe MO 3K3aMEHAIMOHHBIM
OusietaMm, KaXIbli M3 KOTOPBIX BKIIOYAeT 2 TEOPETHMUECKHUX BOIPOCAa U OJHO IPAKTHUECKOE
3a7aHue.

IToxa3aTenn U KpUTepUH OLCHNBAHUs JK3aMeHa (5 cemecTp):

— Ha OUEHKY «OTJHYHO» — OOyYaromuiicss JEeMOHCTPUPYET BBICOKUNH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHLIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U TIyOOKoe 3HaHMe
y4eOHOro MaTepuajia, CBOOOJHO BBINOJNHAET MPAKTHYECKUE 3aJaHMsl, CBOOOIHO ONEpUPYET
3HAHUSMM, YMEHUSAMHU, IPUMEHSAET UX B CUTYaLUAX MOBBILIEHHON CII0)KHOCTH.

— Ha OIIEHKY «XO0pomo» — oOydaloluics JIEeMOHCTPUPYET CpPEAHMH YpOBEHb
c(OPMHPOBAHHOCTU KOMIIETEHLIUH: OCHOBHBIE 3HAHMS, YMEHHMS OCBOECHBI, HO JIOIYCKaIOTCS
HE3HAaYUTEeNIbHbIE OIIMOKN, HETOUHOCTH, 3aTPYAHEHUS [IPH aHATUTUYECKUX ONEpallusiX, IEpeHoce
3HAaHUW U YMEHUI Ha HOBbIE, HECTAH/IaPTHBIE CUTYALUH.

— Ha OIEHKY «YyAOBJIETBOPUTEIbHO» — OOYYalOIIUWCA JAEMOHCTPUPYET MOPOTOBBIN
ypOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHIIMI: B X0J1€ KOHTPOJIBHBIX MEPONPUATHI JOMYCKaIOTCS
OIIMOKH, MPOSABISAETCS OTCYTCTBUE OTHENbHBIX 3HAHUM, YMEHUW, HABBIKOB, OOydarolIuics
WCIBITBIBAET 3HAYUTENIBHBIE 3aTPYJHEHUS NIPU ONEPUPOBAHMM 3HAHUSAMHU U YMEHUSIMHU NPU HX
IIEPEHOCE HAa HOBBIEC CUTYAIlUN.

— Ha OLIEHKY «HeY/I0BJIeTBOPUTEIbLHO» — 00yUalOMIUNACS IEMOHCTPUPYET 3HaHUS He Ooliee
20% TeopeTHdyecKoro Mmarepuaia, JOIMYCKaeT CYIIEeCTBEHHbIE OHIMOKHM, HE MOXKET I10Ka3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a]1a4.
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