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Pabouast mporpamma cocrasneHa Ha ocHoBe @I'OC BO mno HampaBieHUIO MOATOTOBKH
22.03.02 METAJUIYPTUA (yposeHp OaxanaBpuara) (mpuxa3 MuHoOpHayku Poccuu ot
04.12.2015 r. Ne 1427)

PaGouast mporpamma paccmoTpeHa u omoOpeHa Ha 3acemaHuu kKadenpbl JIMTEHHBIX
MPOLIECCOB U MaTE€PHAIOBECHHUS

19.02.2020, nporokon Ne 8
3aB. kadenpoit 7 / H.A. ®eoxtucros

Pabouas nporpamma onobpena meroaudeckoit komuccueir UMMuM
20.02.2020 r. mpoTokos Ne §

i
[Tpencenarens /{;7( b A.C. CaBuHOB

CornacoBaHo:
3aB. kaenpoit Meramnypruu u nguqecxn/’ TeXHONOrHil

& / 2 AL XapueHKo

/s —

Paboyas mporpamma cocTaBieHa:
npogeccop kadenpst JI[TuM, a-p. TeXH. HayK yd A H. Ementomun

Penenzenr:;

3aB kadenps! [I1DubXK]], kaHa. TeXH. HayK A XO. TlepsTuHckuit




JIncer aktyanusanuu padoyei nporpaMmbl

PaGouast mporpamma nepecMoTpeHa, odcyxeHa u ogodpeHa st peanusamuu B 2020 - 2021
yueOHOM roay Ha 3acefanuu kadenpbl JIMTEHHBIX MPOLECCOB U MAaTEPUATIOBEICHUS

Ipotokon ot 01 cenrsadbps 2020 r.- Ne 1
3aB. kadenpoii i T 2 H.A. ®eokTucros

PaGouas mporpamma nepecMmoTpeHa, obcyxkieHa u onodpeHa st peanusanuu B 2021 - 2022
yueOHOM roay Ha 3acenanuu kadenpbl JIMTEHHBIX MPOLIECCOB U MaTEPUATIOBEICHUS

IIpotokon ot 20 r. Ne

3aB. kadenpoii H.A. ®eokTHCTOB

PaGouasi mporpamma nepecMoTpeHa, o0cy»kaeHa 1 ogoopeHa st peanusauuu B 2022 - 2023
yueOHOM roay Ha 3acenanuu kagenpbl JINTEHHBIX MPOLIECCOB U MaTEPUAIOBEICHUS

[IpoTtoxon ot 20 r. Ne

3aB. kadenpoii H.A. ®eoKTHCTOB

Pabouas mporpamma nepecMoTpeHa, odcyxkaeHa u ogodpeHa st peanusauuu B 2023 - 2024
yueOHOM roay Ha 3acenanuu kadenpbl JIMTEHHBIX MPOLECCOB U MAaTEPUATIOBEICHUS

IIporokon ot 20 r. Ne

3aB. kadenpoii H.A. ®eokTucros




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensmu ocBoenus nucuumuinabl KMATEPUAJIOBEJIEHUE» sBnsroTcst: mpuoOpeTeHue
CTYyJICHTaMH TEOPETUYECKUX 3HAHUWA O 3aKOHOMEPHOCTAX, ONpPENENSIONUX CBOWMCTBA
MaTepHaJIOB, MPAKTHUYECKUX HABBIKOB KOHTPOJIS W IPOTHO3UPOBAHUS CBOWCTB M ITOBEICHUS
MaTepUaIoB B Pa3IMYHBIX YCIOBHUSAX UX 00pPaOOTKH M IKCIUTyaTalluH, HEOOXOAUMBIX OaKaiaBpy
o po¢uITIO «Meramnyprus YEPHBIX METAJI0BY IS TJI0JTOTBOPHOM
HAy4HO-UCCJIEI0BATENHCKOM U MPOU3BOICTBEHHO-TEXHOJIOTUUECKON eI TEIbHOCTH.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

HucuuiuinHa MarepuanoBeieHne BXOJUT B BapUaTUBHYIO 4acTh Y4eOHOro IjIaHa
00pa30BaTeIbHOI IPOrPaMMBI.

Jns  u3ydeHUs  QUCLUIUIMHBL  HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3YIIBTATE U3YUCHHSI JUCITUTUTUH/ IPAKTUK:

Xumus

Hcropus TexHukn

HcTopus Metamtypruu

duznueckas XuMus

VYyeOHasi - 03HaKOMUTENbHAS IPAKTUKA

Mertposorus, cTanaapTH3anus U cepTuuKanus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

VYuyebHas - NpakTUKa 10 IOJYYCHHIO MNEPBUYHBIX NPO(PECCHOHANBHBIX YMEHMH H
HaBbIKOB, B TOM 4MHCJE€ [EPBUYHBIX YMEHUH U HaBBIKOB HAyYHO-HMCCJIEI0BATEIbCKON
JEATEIIBHOCTH

Hayuno-uccnenosarensckas pabota

[Ipon3BocTBEHHAs - MPaKTHUKa IO MOJIYYEHUIO IMPO(ECCHOHATIBHBIX YMEHUN U OIbITa
npodecCHOHATBLHOMN AeSITeIbHOCTH

[Tpon3BoacTBO (heppOCIIaBOB

KosmeBast 06padoTka cranu

JInTentHOE TPOU3BOICTBO

OCHOBBI MUHEpAJIOTUN

Pa3nuBka u KpucTanauzanus cTaau

Teopus kpuctamiorpadpuu

[Ipown3BoicTBEHHAs — IPEIUIIOMHAS [TPaKTUKa

ITonroroBka k cade u cjadya rocyapCTBEHHOTO SK3aMEHa

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

OCHOBBI IPOKATHOT'O MPOU3BOACTBA

MeTtopl MCCIIE0BAHNN MaTEPHAJIOB U IIPOLIECCOB

OCHOBBI TEXHUUECKOT'O TBOPUECTBA

MonennpoBaHue MPOLECCOB U 0OBEKTOB B METAJLTYPIUH

MeTo1b1 KOHTPOJIS M aHAJIN3a BELIECTB

TexHOI0rny NOPOIIKOBOM METAIUTYPTUH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yJibTaTe 0CBOEHUS

AUCHUILUINHBI (MOAYJIS) ¥ IJIAHUPYEMbIe Pe3yJ1bTAThl 00y4eHH s

B pesynbrate ocBoeHMsS AMCUUIUIMHBI (MOAYyMs) «MaTepuaioBeieHue» 00ydarouuiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMH KOMIIETEHIIUSAMU:

CTpyKTypHBII [Tnanupyemblie pe3yabTaThl 00ydeHUs
SJIEMCHT
KOMIIETEHIINH




[TK-12 ciocoOHOCTHIO OCYIIECTBIISATH BHIOOP MAaTEPUAIIOB JIJISl U3/ICTUN PA3IMIHOTO Ha3HAYCHHS
C YYETOM DKCIUTyaTallMOHHBIX TPeOOBaHUM U OXPAaHbI OKPY’KAIOLIEH Cpeibl

3HaTh

- OCHOBHBIE OIIPEIENICHHs] U IOHATHUS MaTepUaIOBEICHUS;
- OCHOBHBIE METO/Ibl UCCIIEJOBAHM, CIIOJIb3YEMBIX B MaTepUAIOBEICHNY;
- CYLIHOCTh U 3aKOHOMEPHOCTH IPOLIECCOB IIPH KPUCTAIUIN3ALIUH,
nedopmarum, HarpeBe 1e(OPMHUPOBAHHBIX METAIIJIOB;

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

- BJIUSIHUE CTPYKTYPHBIX XapaKTEPUCTUK HA CBOMCTBA MAaTEPHAJIOB U UX
M3MEHEHMs [IOJ] BIUSAHUEM YCIOBUHA IPOU3BOJICTBA, OOPaOOTKU U
JKCILTyaTaluu;

- OCHOBHBIE€ THUIIbl KOHCTPYKIIMOHHBIX U HHCTPYMEHTAJIbHBIX MaTepUAJIOB;

- OCHOBHbIE IPUHLUIIBI BBIOOpa MaTepHaa Jjsl U3JeIUN pa3InuHOro
Ha3HAYEHUS C yYETOM 3KCILTyaTallMOHHBIX TPeOOBAaHUI U OXpaHbI
OKpY>KaroIleu cpeibl

YmMmern

- AHAJIM3UPOBATH JAHHBIC O CTPYKTYPEC U CBOfICTBaX, TEXHOJIOTUYCCKUX
rpoleccax Mpou3BOJICTBA, 00pabOTKH U MOAUDUKAIINN MaTePHATIOB
MPUMCHUTCIIBHO K PCHICHUIO TOCTABJICHHBIX 3a1a4;

- mpuoOpeTaTh 3HaHUA B 00JIACTH MaTEepPHAIOBEICHNUS;

- IPUMEHSATH IPUHIUIIBI BEIOOpa MaTepuaa s U3AEIUN pa3IuyHOro
HA3HAYEHUS C YY€TOM SKCILTyaTallHOHHBIX TPEOOBAHUN U OXPaHBI
OKpY>Karollen Cpeibl;

- IPUMEHATH MaTepUAIOBEAUECKHE 3HAHUS B TPO(HEeCCHOHATBLHOM
ACATCIIBHOCTH, UCITIOJIL30BATh UX HA MCKIHUCHUITIIMHAPHOM YPOBHC.

Bnanets

- Ipo(heCCHOHATIBHBIM S3bIKOM B 00JIACTH MaTepHalOBEICHMS;

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

- BO3MOXXHOCTBIO MEXAUCIUIIIIMHAPHOTO PUMEHEHHS] MaTepHaJIOBEICHNUS;
- HaBBIKAMHU OLIEHKU TEXHOJOIMUYECKHX U CIYKEOHBIX KaueCTB MaTepHaJioB
MyTeM KOMILJIEKCHOTO aHaIN3a UX CTPYKTYphI U CBOMCTB, a TaK¥kKe
Pe3yabTaTOB (PU3MKO-XMMUYECKUX, KOPPO3SHOHHBIX U APYTUX HCIIBITAaHUI;
- HaBbIKaMU BbIOOpa MaTepuana sl U3l pa3InyHOro Ha3HAYEHUS C
YUYETOM 3KCITyaTallMOHHBIX TPEOOBAaHUI U OXPaHbl OKPY’KaIOIIEH Cpebl




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 9 3a4eTHBIX enuHull 324 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas padora — 23,8 akaj. 4acoB:
— aynutopHas — 18 akaj. 4acos;

— BHeayIuTopHas — 5,8 akaJ1. yacoB

— caMocTosTenbHas pabora — 282,8 akaj. 4acos;
— MOJTOTOBKA K dK3ameny — 17,4 akaj. yaca
— MOJTroTOBKA K 3auéry — 17,4 akaj. yaca
dopma aTTeCTalNH - 3a4€T, IK3aMeH

AynutopHas s e
KOHTAKTHas paboTa E £ dopma TeKyIIero
=
B aKaJl. 4acax 5 Bnu KOHTPOJIS
Pazpen/ Tema 2 (B axaz. yacax) E B A . p Kox
> 3 © | camocTosTenbHOI | ycrieBaeMOCTH U
JTACIUTUTAHBI N E o« .. | xoMnereHiK
o & paboTs MIPOMEXKYTOYHOM
n1a6. |mpakr. | € 3 ATTECTAIIN
Jlek. s < 11
3aH. 3aH. | QU &
1. Beenenue
1.1 Ponp wmarepuana B
JKCITyaTaluu H3JIEHAN. o
Y A ITpopaboTka Texymuit
Ocnopiste TTOHATHA. TEOPETHIECKOTO KOHTPOJIb:
Hcropus pa3BUTHS 5,2 P POIB: TIK-12
(JIEKIIMOHHOTO) YcrHbli
MaTepHaJOBEACHUS KaK
Marepuana JKCIIPECcC-0Npoc
Hayku.Knaccudukarus
MaTepHaJoB.
IMpopaboTka
3 N
1.2 Knaccupuxanus JIEKIUOHHOTO Texymmit
MaTepHajoB. OcHOBHbIE MaTepHana; KOHTPOJIb:
CBOICTBa MaTepuasoB. MOATOTOBKA K 3ammra
CBs13b MEX]y CTPYKTYPOH U 05 11 11a00PaTOPHBIM 11a00PaTOPHBIX IK-12
CBOMCTBAMH  MaTEpHAJIOB. 3aHATHSIM; pabor.
Meronbt HCCIIEI0BAHUS MIOATOTOBKA K KonTponbhas
CTPYKTYPBIL. KOHTPOJIBLHON pabora
pabore
HWroro no pazneny 0,5 16,2
2. ATOMHO-KPUCTaIUTHIECKOE
CTPOCHHE MaTepHAIIOB
IMpopaboTka
2.1 Bwuzmel KpHUCTaJUIOB. JIEKIUOHHOTO N
Kpucrannmueckas pemerka Marepuana; Texymuit koHTpOTH
P p ’ 0,5 11 P ’ KonTponbHas TIK-12
THomumopduszm. MOATOTOBKA K aGora
AnHnzoTrponusi. KOHTPOJIbHOU p
3 pabore
[IpopaboTka
2.2 e(heKThI JIEKIIHOHHOTO .
K I/ICT&J‘IJ‘II/I‘I@CKOFOH ¥ Ma:e nana; Texymuii konTpOITH
p 11 P ’ Konrponbnas MK-12
CTpPOCHMUA. MexaHu3MBbI IIOATrOTOBKA K a60Ta
mudhy3uu KOHTPOJIBHON p
pabore
Wroro no pazaeny 0,5 22

3. Kpucrannmm3zanus paciuiaBos




[TpopaboTka

JIEKIIMOHHOTO N
3.1 TepmoauHaMuuecKue Texymuii KOHTPOJIb
Marepuana;
YCIOBHUS  KPUCTAJUIM3ALUH. KonrponbHas
MexaHuzm TOATOTOBKA K abora
0,5 13 | naGoparopusiM p TK-12
KpHUCTAJUTH3AIIHH. 3amuTa
3aHSITHSIM;
IMapameTpbl 11a00paTOPHBIX
MOATOTOBKA K
KpHUCTAITH3AIIHH. o pabor
KOHTPOJIbHOM
pabore
ITpopaboTka
3.2 Camormpou3BosibHasT U JIEKIIMOHHOTO N
Texymuii KOHTPOJIb
HEeCaMOIIPOU3BOJIbHAS Marepuana;

KonTponbnas
KpHCTaJUTH3aLusl. MOJITOTOBKA K aGora
MomudunupoBanue. 0,5 13 11ab0paTOpHBIM BI‘JaLuHTa TK-12
JennpurtHas 3aHSITHSIM;

J1a00PaTOPHBIX
kpuctammzanus. CtpoeHne MOATOTOBKA K aGor
CITUTKA KOHTPOJIbHOM p

pabote

HWroro no pazneny 1 26
4. Jedopmanms u  Harpes
JeOpMHUPOBaHHBIX MAaTEPHAIIOB

ITpopaboTka
4.1 VYupyras u JIEKITMOHHOTO N

pyT H Texymuii KOHTPOJIb

rlacTuyeckas aedopmanusi. Marepuana;

KonTponpras
Mexanusm  redopMmanum. MOATOTOBKA K aGora
N3menenue CTpykTypsl u 0,5 11 n1a00paTopHBIM :g))aH.II/ITa TK-12
CBOICTB 3aHATHSIM;

J1a00PaTOPHBIX
MOJIMKPUCTAITUYECKOTO MOJITOTOBKA K AGoT
MeTaiuia pu AedhopMarym. KOHTPOJIBHOU p

pabore
ITpopaboTka
JIEKIUOHHOTO .
MATeDHANA: Texymuit KOHTPOJIb
4.2 VI3MeHeHHe CTPYKTYPhI P ’ KonTponpras
A CBOWCTB IIpU Harpese TOJIroTOBKA K abora
p P 05 11 11a00PaTOPHBIM P TK-12
neopMHPOBaHHOTO 3ammra
3aHATHSIM;
MeTaua. 11a00PaTOPHBIX
MOJITOTOBKA K AGoT
KOHTPOJIbHOU p
pabore
HWroro no pazaeny 1 22
5.  MexaHnuyeckue  CcBOIcTBa
MaTepuaIoB
[IpopaboTka
JIEKIITMOHHOTO .
5.1 OcHOBHblE HOHATUS U MaTepHana; Texyuwii koHTpOTH
) 11 P ’ KonrtponbHas TIK-12
OIIpeIeIICHHSI. MOATOTOBKA K aGora
KOHTPOJIbHOU p
pabore
IMpopaboTka
JIEKIIUOHHOTO .
MATeDHATA: Tekymuit KOHTPOIIb
5.2 Bumel, MeTOmBl H P ’ amura
o0opynoBaHue UL foAroToBia K 71a00PaTOPHBIX
Py 11 71a00PaTOPHBIM paTop T1K-12
WCIIBITAHUSI MEXaHHYECKUX pabor
. 3aHITHSIM;
CBOMCTB. Konrtponbnas
MOJITOTOBKA K aGora
KOHTPOJIbHOU p
pabore
Wroro no pazaeny 22

6. @a3oBble U CTPYKTYpHbIC

MIPEBpaICHUs
JIByXKOMIIOHEHTHBIX
METAJUIMYECKUX CHCTEMAxX

B




ITpopaboTka

JIEKIIHOHHOTO .
Texkymuit KOHTPOIB
6.1 OcHOBHBIE TOHSATHSA 11 MaTepHana; S — MK-12
TEOPUH CIUIABOB. MOATOTOBKA K ;%OTa
KOHTPOJILHOU p
pabore
ITpopaboTka
JIEKIILOHHOTO .
Texkymuit KOHTPOIb
N Marepuana;
6.2 [Iuarpammbl JBOWHBIX HOArOTOBKA K KontponbHast
CHCTEM. dopmupoBanue adora
PMHPOB: 11 11ab0paTOpHBIM p TK-12
CTPYKTYPBI JIBOIHBIX SAHSTISM: 3ammra
CILIABOB. ’ 11a00paTOPHBIX
MOATOTOBKA K
N pabor
KOHTPOJIbHOU
pabore
Hroro no paszueny 22
7. XKene30yriiepoJucThIE CIUIABEI
IMpopaboTka
JIEKIUOHHOTO .
7.1 XapaxTepucTuka MATePHANA: Texymmii KOHTPOIIb
JuarpamMmmbl ¢dazoBoro 13 no;:u‘oI; OBKa’K KonTponbHas TIK-12
COCTOSIHUS JKeJIe30-YTIIEPO.T KOHTPOBHOH pabora
pabore
ITpopaboTka
JIEKIITMOHHOTO .
Texymuit KOHTPOIH
Marepuana;
7.2 dopmupoBaHue HOArOTOBKA K KonTponbhas
CTPYKTYPHI craneit u adora
PYKTYD 05| 4 13 | naBoparopmsim p TK-12
YYI'YHOB B PpaBHOBECHOM SAHSTHSIM: 3amura
COCTOSIHUH. ’ 11a00paTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJILHOX
pabore
HWroro no pazneny 0,5 4 26
8. 3auer
[IpopaboTka IIpomMexyTouHbIit
JIEKIIMOHHOTO KOHTpOJIb (3auer)
81 Komcymtammi 10 Marepuana. CobecenoBanue B
' Y Wzyuenue ycTHOI1 hopme ¢
BOIIpOCaM  IOJTOTOBKH K TIK-12
sauer JIOTIOJTHUTEIIEHOTO y4eToM
y Marepuaia. pe3yJIbTaToB
IMoaroToBka k KOHTPOJIBHBIX
3a4ETy MEPONPHUATUI
Hroro no pazneny
9. Knaccudukaiusi, MapKupoBKa
u MPUMCHCHHUE
JKEJIE30YTIIEPOJUCTBIX CILIABOB
IMpopaboTka
JIEKIUOHHOTO .
9.1 CBs13b MEXIY MaITIe aa: Tekymuit KOHTPOIIb
CTPYKTYpOl M CBOHCTBAMH noar0§OBKak KonTponbHas
cephIxX YYT'YHOB. abora
p yry 221 11 | naGoparopubiM P TK-12
Kaccudwnkanms, SAFSTHSIM: 3amura
MapKHPOBKa M TMPUMECHEHHE HOHFOTOBKéx 11a00paTOPHBIX
CEepBIX YyT'YHOB. KOHTPOHHOH pabor

pabore




[TpopaboTka

JIEKI[HOHHOTO N
Tekymmuii KOHTPOIIb
9.2 BumsHuMe yriepoaa u MaTepHana;

N " Konrtponbnas
npuMeced  Ha  CBOIcTBa HOJTOTOBKA K aGora
craneir.  Kiaccudukanus, 4 11,6 | naGopaTopHbBIM BI‘JaLuHTa TK-12
MapKHpOBKa M MPUMECHEHHE 3aHSITHSIM;

o J1a00PaTOPHBIX
YIJIEPOIUCTHIX CTaNeH. MOATOTOBKA K aGor
KOHTPOJILHOU p
pabore
HUroro no pasaeny 4 221 22,6
10. dopmupoBanue
HEPaBHOBECHBIX CTPYKTYP
ITpopaboTka
JIEKIILOHHOTO N
Texymmuii KOHTPOIIb
Marepuana;
KonTponbnas
10.1 dazoBrie MOATOTOBKA K
pabota
MIPEBPALCHUs] B CTalld IPU 05 9 1a00PaTOPHBIM SammTa IK-12
Harpese. 3aHATHSIM;
J1a00PaTOPHBIX
HOJrOTOBKA K
N pabor
KOHTPOJILHON
pabote
ITpopaboTka
JIEKIUOHHOTO N
TexyImuii KOHTPOIIb
Marepuana;
KonTponpras
10.2 ®dazoBbIe IMOJAITOTOBKA K
pabora
MIPEBPALCHUs] B CTalld IPU 13 1a00PaTOPHBIM SammTa IK-12
OXJTK/ICHHH. 3aHATHSIM;
J1a00PaTOPHBIX
HOJrOTOBKA K
N pabor
KOHTPOJIBHOU
pabore
HWroro no pazneny 0,5 22
11. OCHOBBI  TEPMHYECKOU
00paboTKn
[IpopaboTka
111 [TonsiTus o JIEKIIHOHHOT O N
. Texymuit KOHTpOJIb
TepMu4yecKol  0OpaboTke. Marepuana;
7 KontponbHas TIK-12
Knaccudukanms BUJIOB MOATOTOBKA K aGora
TEPMHUYECKOH 00pabOTKH. KOHTPOJIBHOM p
pabore
IMpopaboTka
JIEKIUOHHOTO .
Texymmuit KOHTPOJIb
Mmarepuana;
HOATOTOBKA K KonTponpras
11.2 Knaccudukanus, uenb adora
uicaruns, 9 11a60PaTOPHBIM p T1K-12
Y IPUMEHEHUE OTXKHTA. 3ammra
3aHATHSIM;
11a00PaTOPHBIX
IIOATrOTOBKA K
N pabot
KOHTPOJIBHON
pabore
IMpopaboTka
JIEKIIUOHHOTO .
Texymuit KOHTPOJIb
Marepuana;
HOATOTOBKA K KonTponbHas
11.3 3akanka cranu. Bunsl pabora
9 n1a00paTopHBIM TIK-12
3aKaJKH. 3amura
3aHITHSIM;
71a00PaTOPHBIX
IIOATrOTOBKA K
N pabot
KOHTPOJIbHON

pabore




[TpopaboTka

JIEKIIMOHHOTO N
11.4 TIlpeBpameHus m0pu MATeDHANA: Texymmuii KOHTPOJIb
HarpeBe 3aKaJICeHHOW CTalu. P ’ KonTponbnas
MOJITOTOBKA K
Otmyck CTalu. pabota
7 11a00paTOpHBIM TK-12
Knaccudpukauus, uenp u 3amuTa
3aHSITHSIM;
MIPUMEHEHUE BUJIOB 11a00paTOPHBIX
MOATOTOBKA K
OTITyCKa. o pabor
KOHTPOJIbHOM
pabore
HUroro no pasaeny 32
12. Knaccuduxanus,
MapKUpPOBKA, CBOIICTBa u
MIPUMEHEHUE JIETHPOBAHHBIX
cTanen
ITpopaboTka
JIEKIIMOHHOTO .
Texkymuit KOHTPOIb
Marepuana;
Konrponbnas
12.1 KonctpykiinonHbie [IOATOTOBKA K& pabota
' K 9 11a00paTOPHBIM TIK-12
CTaJIH. 3amuTa
3aHITHSIM;
11a00paTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJILHOH
3 pabote
ITpopaboTka
JIEKLIHOHHOTO .
Texymuit KOHTPOIH
Marepuana;
12.2  HHcTpyMeHTaJbHbIE Konrponbnas
HOATOTOBKA K
crami. Crand W CIUIaBBI C pabota
13 n1ab0paTOpHBIM TIK-12
0cOObIMU  (DU3UUECKUMU U 3amura
. 3aHITHSM;
XHUMHYECKUMH CBOHCTBaMHU. T1ab0PaTOPHBIX
MOATOTOBKA K
. pabor
KOHTPOJILHOH
pabore
HWroro no pazgeny 22
13. MapkupoBka, CBOHCTBa H
NpUMEHEHUE CIUIABOB IIBETHBIX
METAJUIOB
IMpopaboTka
JIEKIITMOHHOTO Tekymuit KOHTPOJIb
13.1 MenHple  CIUIABBIL. 11 MaTepHana; 3ammra MK-12
AJIOMHUHUIA U €T0 CIUIABHI. MOATOTOBKA K 1ab0paTOPHBIX
n1a00paTopHBIM pabor
3 3aHATHSIM
[IpopaboTka
o JnekIuoHHoro | Texymuii KOHTpOIIb
13.2 AmoMuHHUIL U €ro MaLTle ana: yuéa].uI/ITa p
cruaBel.  CriaBel - THUTaHa. 7 P ’ MK-12
MOJrOTOBKA K 71a00PaTOPHBIX
IIpouue crnassbl.
1a0opaTopHBIM pabor
3aHATHAM
Hroro mo pazaeny 18
14, Hemetannuueckue
MaTepuabl
[IpopaboTka
141  OcHOBHBIE  BUJIBI nexkuuoHHoro | Texymuit KOHTPOJIb
HEMETaTTHIeCKUX Marepuana; 3aIuTa
N 3 10 praa; . TK-12
MmatepuanoB. Mx cBoiicTBa MOJrOTOBKA K 71a00PaTOPHBIX
Y IPUMEHEHUE. 1ab0PaTOPHBIM pabor
3aHATHAM
Hroro mo pazaeny 10

15. TIpoMexyTO4HBIH KOHTPOJb
(OK3ameH)




[TpopaboTka

JICKIIUOHHOTO
Marepuana. .
15.1 KoHcynpTamuu 1O p IIpomeskyTouHbIil
Nzyuenue
BONpOCaM  TIOATOTOBKH K KOHTPOJIb TK-12
JIOTIOJTHUTEIILHOTO
9K3aMEHY. (Ox3amen)
Marepuana.
IlonroroBka
9K3aMEHY
Uroro mo pazneny
Uroro 3a cemectp 821 282,8 9K3aMe€H,3auéT
HToro mo quCHUILIMHE 821 282,8 3aueT, ok3amen  |ITK-12




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[Ipu npoBeneHnn yueOHBIX 3aHATHI MpenoiaBaHue AUCUUILINHBL «MaTepuanoBeieHue»
peanu3yercsi B (popMe KypCOB, COCTABICHHBIX C HCIIOJIB30BAaHUEM pe3yJIbTaTOB Hay4YHBIX
UCCJIEIOBaHMM, MPOBOAMMBIX Ha Kadeape, a TakkKe B IEHTPE KOJJICKTUBHOTO IOJIb30BaHUS
MI'TVY, B TOM 4ucCIie C y4€TOM PEerHOHAIBbHBIX 0COOEHHOCTEH MPO(heCCHOHABHON AEITEeIbHOCTH
BBIITYCKHUKOB U moTpeOHocTel paboTonareneit (MMK, MMK-METH3, benmar u ap.).

B mpomecce mpenomaBaHust AMCUMIUIMHBL  «MaTepuanioBeieHUE» PUMEHSIOTCS
TpaJMLMOHHAs,, MHTEPAKTUBHAs U HHPOPMAIMOHHO-KOMMYHHMKAI[MOHHAs 00pa3oBaTeiIbHbIC
TeXHOJIOTUH. [IpyM MCHONBb30BaHUM TPAAMLIMOHHBIX 00pa30BATENBHBIX TEXHOJIOTHH y4deOHBIE
3aHATUS BBINONHSIOTCS B (GopMe HH(DOPMALMOHHBIX JEKUUH U J1abopaTopHbIX paboT. OTa
TEXHOJIOTUSl ~ COYETAaeTcs €  HUCMOJNb30BaHUEM  HMH(OPMAIMOHHO-KOMMYHHUKAIMOHHBIX
00pa3oBaTeNbHBIX TEXHOJIIOTUH, KOTJJa JIEKLIUU IPOBOAATCS B hopMe JIEKIHMi-BU3yaTH3auil, Ipu
peanu3ali  KOTOPBIX  HM3J0XKEHHE COACP)KAaHUS  CONPOBOXAACTCS — IMPE3CHTAled ¢
JEMOHCTpalKel yueOHbIX MaTepuasoB, MPEACTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMax, B
TOM YHCJIE WIUTIOCTPATUBHBIX, IPaUIeCKuX, ayAH0- U BUIACOMATEPHAJIOB.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XoJe J1a0opaTOPHBIX pPadOT, Ha KOTOPBIX
BBITIOJIHSIOTCSL TPYIIIOBBIE WM WHAMBHAYyalIbHbIE 3aJaHHUs 10 TpOWJeHHOW Teme. Ilpum
MPOBEICHUN J1a0OpaTOPHBIX pabOT UCHONB3yeTCs HMHTEPAKTUBHbIE 00pa3oBaTelbHBIC
TEXHOJIOTUH, YTO MPEIIOoJaracT akTHBHOE U HEJIMHEHHOE B3aMMOJICHCTBHE BCEX YYaCTHHKOB U
JTOCTHKEHHE Ha 3TOM OCHOBE JIMYHOCTHO 3HAYMMOIO JJIsi HUX 00pa3oBaTelIbHOIO pe3yibTara.
3aHATUS OPraHU3YyIOTCS B BUAE Ja0OPATOPHOTO SKCIIEPHUMEHTA C IMOCIEAYIOIIUM TPYITOBBIM
AQHAJIM30M MOJIYYEHHBIX pe3ynbTaToB. Mcmonb3yercs Takxke pa300p KOHKPETHBIX CHUTYallud C
ENbI0 POPMHUPOBAHUS U PA3BUTHSI MPO(PECCHOHATBHBIX HABBIKOB 00YJYarOIUXCS.

Peanu3anust KOMIIETEHTHOCTHOTO MTO/IX0/1a MPEAYCMaTPUBAET UCIIOIb30BAHKE B y4eOHOM
nporecce AaKTHBHBIX M WHTEPAKTHUBHBIX (OpPM TPOBEINCHHS 3aHATHA B COYETAaHUH C
BHEAYAUTOPHOW pabOTON ¢ 1eabi0 (GOPMHUPOBAHUS M PA3BUTUSA MPOPECCHOHATBHBIX HABBIKOB
o0ydJaronuxcs.

CaMmocrosiTenbHasi paboTa CTYJEHTOB HallpaBJI€Ha Ha CaMOCTOSITEIbHOE H3y4eHHE
y4yeOHOIl M Hay4HOI JNHTepaTypbl, a TaKKe CaMOCTOSTEIbHYIO MPOpadOTKy TeM B Hpoliecce
MOJITOTOBKH K TEKYIIEMY U IIPOMEKYTOYHOMY KOHTPOJISIM.

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

7 O1neHoYHbIE 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 mis By3os / JI. B.
Tapacenko, C. A. [TaxomoBa, M. B. YauukoBa, C. A. I'epacumos; nox pex. JI. B. Tapacenko. —
M.: HUIl Huadpa-M, 2012. - 475 c.. 60x90 1/16. — Pexum pnocryna:
http://new.znanium.com/bookread?.php?book=257400. — 3arm. ¢ okpasa. — ISBN
978-5-16-004868-0.

2. JlaBeinoBa, M. C. MarepuanoBencaue [DneKTpoHHBIN pecypc]: yueOHOe mocobue /
HaspeinoBa M. C., Makcuna E. JI. - 2-e u3a. — M.: U] PUOP, HUL] MH®PA-M, 2016. — 228 c.:
70x100 1/32. — Pexxum noctyma: http://new.znanium.com/bookread?2.php?book=536942. — 3aru.
c 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. Yepenmaxun, A. A. MarepuanoBenacune [DieKTpoHHBIH pecypc]: y4ueOHuk /
Yepena-xun A. A., Cmonbkud A. A. — M.: KYPC, HUL] MTHO®PA-M, 2018. — 288 c.: 60x90 1/16.
— Pexxum nmoctymna: http://new.znanium.com/bookread2.php?book=944309. — 3ari1. ¢ skpaHa.

2. MarepualioBe/ICHHE W TEXHOJIOTUS MaTepuaioB [DJIEKTPOHHBIA pecypc]|: ydueOHOe
nocobue / mox pen. A. U. bareimeBa u A. A. Cmonbskuna. — M.: UH®PA-M, 2018. — 288 c. —
Pexxum nocryma: http://new.znanium.com/bookread2.php?book=946206. — 3arux. ¢ skpaHa.

B) MeToauyeckue ykazaHus:

1. Ememommma A.H., KormeBa H.B., Iletpouenko E.B. M3y4yenue npuHIUIOB paboOThl U
YCTPOMCTBA METAUIOTparuecKoro MUKPOCKOMa. MeTonuveckue yKa3aHus K J1abopaTopHOU
pabote. — Maraurtoropck: 'OY BITO «MI'TVY», 2009. -9 c.

2. Kommmea H.B., Uykun B.B., E¢umosa 10.1O. N3yueHne MakpoCTpyKTyphl JUTOTO
MeTalljia U IEHJPUTHON KpucTam3anuu. MeToauueckue yka3zaHus K JabopatopHoi pabore. —
MarnuToropck: M3n-so Marautoropek. roc. Texs. ya-ta um. I'.J1. Hocosa, 2011. -7 c.

3. Kommesa H.B., Ememomun A.H., Ilerpouenxko E.B., Edumora [0.10.
Kenesoyrnepoaucrsle cruiaBbl. MeTronuyeckue ykasaHUs K J1abopaTOpHbIM paboTam. —
Marnuroropck: 'OY BITIO «MI'TVY», 2010. —42 c.

4. Ememomun A.H., Konmuesa H.B., Ilerpouenko E.B., Kopaunos B.JI. MakpoctpykTypa
CTalli M METOAbl €€ OlEeHKU. Meroauueckue YykasaHus K JaboparopHoil pabore. —
Marnutoropck: U3n-so Maruutoropek. roc. Texs. ya-ta um. I'.1. Hocosa, 2014. — 17 c.

5. Ememomn A.H., Ilerpouenko E.B. MukpocTpykTypa JE€THpPOBaHHBIX cTajell u
YyryHOB. MeToaudeckue yKazanus K JabopaTopHoii padore. — Maruutoropek: MI'TY, 2007. — 9
c.

6. Ememroria A H., Tlerpouenko E.B, CerukoB A.b. VcciienoBanue BIUSHHAS XOJIOTHON
IUTACTHYECKOW JedopMalud M TOCIEIYIOUIero HarpeBa Ha MHUKPOCTPYKTYPY M TBEpPJOCTh
HU3KOYTJIEPOAUCTOM  cTamu. MeTroauueckue yka3zaHus K JiaboparopHoil  paboTe. —
Marnutoropck: U31-8o Marautoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2015. — 8 c.

7. Kommiesa H.B., Uykun B.B., Edpumona [0.}O. M3yduenne MUKPOCTPYKTYpHI CTald U
YyryHa B HEPAaBHOBECHOM COCTOSIHMU. MeToanyeckue yKa3aHus K J1abopaTopHoil pabote. —
Marnutoropck: MI'TY, 2009. — 15 c.

8. Ememomun A.H., Ilerpouenko E.B., Hedenver C.II. U3ydueHrne MHKPOCTPYKTYpHI
IBETHBIX CIUIABOB. MeTOMYEeCKUE yKa3aHus K JlabopaTopHoil pabote. — Marautoropck: M3n-Bo
Marunutoropck. roc. Texs. yu-ta um. I'.J1. Hocosa, 2013. — 13 c.

9 Ilerpouenko E.B., [llunaknna M.B. Brnusaue TemmnepaTypsl HarpeBa 1 MOCISAYIOICH
NEepeKpUCTANIN3AIMY Ha pa3Mep 3epHa aycTeHUTa. — MeTouuecKue yKa3aHus K 1JabopaTopHOi
pabote. Marauroropck: MI'TY, 2003. - 12 c.

10. Ilerpouenko E.B., Hedemper C.I1., MomnoukoBa O.C. CtpykTypa U CBOICTBa
YIIEpOAUCTOM CTaIM MOCie OTKUTa M HOpMaliu3auuu. MeToinyeckue yKazaHus K 1JabopaTopHOn
pabote. — Marauroropck: MI'TY, 2010. - 12 c.

11. Tlerpouenko E.B., MomnoukoBa O.C., Hedpenrer C.II., 3akanka yriepoauctod u
JIETUPOBaHHOHN cTanmu. Meronndeckue ykazaHus K J1abopaTopHoil pabore. — MarHuToropck:
MI'TY, 2013.-9c.

12. Tlerpouenko E.B., Monoukosa O.C. OTnyck yriaepoIucToi U JeTUpOBaHHOM CTajH.
Metoandeckne ykazaHus K jadboparopHoii padote. — Marautoropcek: MI'TY, 2013. -9 c.


http://new.znanium.com/bookread2.php?book=944309
http://new.znanium.com/bookread2.php?book=946206

r) [IporpammHoe obecneuenue u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnieuenmne

Haumenosanue I1O Ne norosopa Cpok nercTBuUs JIMIEH3UN
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 |, 135 o1 17.09.2007 GeccpouHo
Professional
7Zip CBOOOTHO 06eccpouHO
DJIEKTPOHHBIE
[LIAKaTBI 1o K-278-11 ot 15.07.2011 GecepouHo
JUCLIUILINHE
"MartepuanoBecHIE
FAR Manager CBOOOJTHO 0EeCCPOYHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHGOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

Hassanue xypca

CcpUika

DnekTpoHHas 0a3a MmepuoauyYecKux u3aanuii East
View Information Services, OO0 «MIBUC»

https://dlib.eastview.com/

HarmmonaneHast wH(OpMaMOHHO-aHATUTHYICCKAS
cuctema — Poccuiickuif HMHAEKC HAy4yHOTO
mutuposanus (PUHIL)

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

IMouckoBas cucrema Axanemus Google (Google
Scholar)

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

Wudopmannonnas cucrema - EnuHOoe OKHO
JI0CTyTa K MHPOPMAIIMOHHBIM pecypcaM

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

denepalibHOE  TOCYAAPCTBEHHOE  OIOKETHOE
yUpexKIeHUE «DenepanbHbIi WHCTUTYT
MIPOMBIIIEHHOM COOCTBEHHOCTH))

URL: http://www1.fips.ru/

Poccuiickas ~ T'ocymapcTBenHass — OubOimoreka.
Karasiorn

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

OnekTpoHHbIe pecypchl oubmmoreku MI'TY um.
['.1. HocoBa

http://magtu.ru:8085/marcweb?2/Default.as
p

VYHuBepcuterckas HMH(OpMAIMOHHAs —CUCTEMa
POCCHA

https://uisrussia.msu.ru

MexayHapoaHast HayKOMETpUYIECKast
pedepaTiBHas W TOJHOTEKCTOBas 0a3a JAHHBIX
HayuHblx n3gaanii «Web of sciencey

http://webofscience.com

MexnyHaponnas pedepaTtuBHas 5 http://scopus.com
ITIOJJHOTCKCTOBAA CIIpaBOYHas1 Oasa JAaHHBIX

MemuyHapongaﬂ Oaza MOIHOTEKCTOBBIX |- //1ink springer.com/
KypHasoB Springer Journals

Mexnynapoanas KOJIJICKITUS Hay4YHBIX
MPOTOKOJOB 10 PAa3JWYHBIM OTPACIsIM 3HAHUU

http://www.springerprotocols.com/

MexnyHaponHas 0a3a HaydyHbIX MaTepuUajoB B
o0nacTi _ (QU3MUECKUX HAyK M HMHXHHHUPHHIA

http://materials.springer.com/

Mexnaynapoanas 0aza CHIpaBOYHBIX H3JAHUN TIO
BCeM oTpacisaM 3Hanui SpringerReference

http://www.springer.com/references



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
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/
http://materials.springer.com/
http://www.springer.com/references

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue TUCIUIIUHBI (MOTYJIs1)

MarepuanbHO-TEXHUYECKOE 00ecTIiedeHUe AUCIIUIUTMHBI BKITIOYACT:

1. Yuebnas ayauropust Uit IPOBEICHUS 3aHATUHN JICKIIMOHHOTO TUIIA OCHAIIICHA!

- TEXHUYECKHMHU CPEICTBAMU OOYYEHHs, CIYXKAIIUMH JUIS TPEICTABICHUS y4eOHOM
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIBTUMEIUHHBIMH CpEACTBA XPaHEHUS, IMepenadd u
MpeACTaBICHHS Y9eOHON HHPOpMAIIHH;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

2. YyeOHblE aymUTOpUM JUIS NPOBEIACHUS JIAOOPATOPHBIX 3aHATHH OCHAIICHEI
1a00paTOPHBIM 000PYAOBAHUEM:

«JIabopaTopust MpoOOIOATOTOBKIY:

- OTPE3HBIMH, NUTH()OBAIILHBIMU U TTOJIMPOBATBHBIMU CTAHKAMH;

- 000py10BaHHEM IS TPaBJIEeHUS HITH (OB,

- CTIeIMAIM3UPOBAHHON MEOETIBIO.

«JIabopaTopust ONTHYECKONW MUKPOCKOITHH»:

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

- KOMIIBIOTEPHBIMHU CHCTEMaMH 00paboTKu u300pakenuii Ha 6ase I1O «Thixomet PRO»
1 «SIAMS-600x;

- KOJUICKIIMSMH MHKPO- ¥ MAaKpOUUIM(OB YIIEPOTUCTHIX U JIETUPOBAHHBIX CTaJeH,
YYT'YHOB, IBETHBIX METAJUIOB U CIUIABOB, TOPOLIKOBBIX MATEPUAIIOB;

- KOJUIEKIEH MaKponuingoB ¢ 1eeKTaMi MaKpOCTPYKTYPHI CTaJICH;

- anp0OMaMU MHKPOCTPYKTYp YIJIEPOAUCTBHIX W JIETMPOBAHHBIX CTalled, YyTr'yHOB,
I[BETHBIX METAJUIOB U CIIABOB;

- CHIeMaIM3UPOBAaHHON MeOebIo.

«JIabopaTopust MEXaHHYECKUX UCTIBITAHUI:

- mukpoTBepaomepom BuehlerMicromet 5103 Buehler;

- TBEpIOMEpaMM [UIl HCHBITAaHUS TBEPIOCTH MO MeToAy PokBemna M Mo MeTony
bpunenns;

- yHuBepcanbHbIM TBepaoMepom M4C075G3 EmcoTest;

- HAIOJIbHOW YHUBEPCAIbHON HCIBITATEIbHON AByxKoIoHHON MammHOi AG 1C-300 kN
Shimadzu Corp;

- HAMoOJIPHOW YHHMBEPCAJIbHOU HMCIBITATEIbHON IBYXKOMOHHOH MammHoi# AG 1C-50 KN
Shimadzu Corp;

- Buaeoskcrenzomerpom TRWiew XShimadzu Corp;

- konipoM MassTHUKOBEIM MK 300 OO0 « UMITYJIbCy»;

- MEPUTEIbHBIM HHCTPYMEHTOM;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

«JIabopaTopus CKaHUPYIOLIEH IEKTPOHHON MUKPOCKOITHM»:

- JIEKTPOHHBIM CKaHUPYyIOIUM Mukpockorom JEOL JSM — 6490LV;

- cucTeMoii MuKpoaHanu3sa ¢ nporpammubiM obecrieueHueM INCA Energy 450 Xx-MAX
50;

- CHUCTEMOM aHanu3a KapTHMH JTU(PpPaKkUMud OOpaTHO paCCEeSHHBIX JIEKTPOHOB C
nporpaMmmHbIM obecriedenuem Crystal 400;

- CTIeUMAIN3UPOBAHHON MEOETIBIO.

«JIaboparopus TepMudeckoit 00pabOTKI»:

- TEPMHUECKUMH KaMEPHBIMHU IT€YaMU;

- COJISIHBIMH BaHHAMU;

- YCTAaHOBKOM INIA3MEHHOU 3aKaJIKU;

- CHIeMaIM3UPOBAHHON MeOeIbIo.

3. YuebHast ayquTOpUs Ui TPYIIOBBIX U UHAWBUIYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO
KOHTPOJISL ¥ TPOMEKYTOUYHON aTTeCTallii OCHAIICHA!



- KOMIBIOTepHON TexHukoud c makerom MS Office, ¢ moakmodeHnmeM K ceTH
«/lHTEpHET» M C JOCTYIOM B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00PA30BATENBHYIO CpEIy
YHHUBEPCHUTETA,

- CIICIMATM3UPOBAHHON MEOEIbIO.

4. TTomerieHue AJsE CAMOCTOSTEILHOM pabOThI OCHAIIICHO:
- KOMIIbIOTEpHOIT TexHuKoi ¢ maketom MS Office, ¢ moaxmodennem k cetn «MHTEpHET» U C
JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEebHYIO CPEly YHUBEPCUTETA;

- CIICIMATM3UPOBAaHHON MEOEIbIO.

5. Tlomemenne ansi XpaHeHHs W TNPO(UIAKTUYECKOTO OOCITYXHBaHHUA Yy4eOHOTO
000py/IOBaHUS OCHAILICHO:

- CIIEUMAIN3UPOBAHHON MEOEIBIO: CTeIIaKaMH JJIsl XpaHEHHsI y4eOHOTo 000pyA0BaHMS;

- CTAHOYHBIM [TAPKOM M HHCTPYMEHTAMH JUISI PEMOHTA y4eOHOT0 000pyI0BaHHS.



[Tpunoxenue 1

6 YueOHO-MeTOqMYEeCKOE 0OOecTIeYeHHe CAMOCTOATEIBLHOM padoThl 00y4Yarommxcst
[lo pucnmrmumHe «MaTepuanioBeneHHE» NPEAYCMOTPEHA AayAWTOpHAsT M BHEAayIUTOpHas
caMmocCTosTeNIbHas paboTa 00ydJaroIMXCs.

6.1 AyauTopHas camMocTosiTeJibHasE PadoTa CTYACHTOB NPEINOJNaraeT BBIIOJIHEHUE
KOHTPOJIbHBIX Pa0oT.

IlepeyeHb BONPOCOB /Uil MOATOTOBKH K KOHTPOJIbHBIM ayJAWTOPHBIM padoTaM Mo TeMam
AUCHUTLTHHBI

Tema 1. CTpoeHne H CBOMCTBA MaTepuajioB. MeToabl MccaeT0BaAHUS

1. Uro u3yuaer MarepuaioBeieHue?

2. [IpuBeauTe npuMepbl BIUSHUS CTPYKTYphI HA CBOICTBA MaTepHala.

3. Ha3zoBuTe BUIbI CBOKWCTB MaT€pUAIIOB.

4. Kakwue cBoiicTBa Ha3biBatoT ¢puznueckuMu? [lpuBenure mpuMepsl CBOMCTB.

S. Kakue cBoiicTBa Ha3bpIBalOT MexaHuueckuMHU? Ha30BUTE OCHOBHBIE MEXaHUYECKHE
CBOMCTBA.

6. Kakue cBoiicTBa Ha3bpIBaIOT XUMHUYECKUMH? YUTO Takoe XHWMHUUYECKas aKTUBHOCTh W
XUMUYECKast CTOMKOCTh?

7. Kaxkue cBoiicTBa Ha3bIBalOT TeXHOJMOTUUECKUMU? [lepeunciuTe u3BeCTHHIE BaMm.

8. YTto xapakTepu3yroT JIUTEHbIe cBOKcTBAa? HazoBrUTE OCHOBHBIEC U3 HUX.

9. Kakue cBolicTBa XapaKTepu3ylOT TMOHATUSA: 00pabaThIBa€MOCTh  JIaBJICHHUEM,
00pabaTbIBa€MOCTh Pe3aHHEM, CBAPUBAEMOCTh?

10. HazoBute ocHOBHBIE IpyNIIbl MATEPUAIOB U JaTe UM KPaTKyIO0 XapaKTEpPUCTUKY

11. Ha kakue kyacchbl ¥ 10 KaKUM MPU3HAKAM JENST METAIIbI?

12. Kakune MeTasuipl Ha3pIBAIOT YEPHBIE METAILIIBI?

13. Kakune MeTtamibl OTHOCAT K 1IBeTHBIM? Ha30BUTE OCHOBHBIE TPYIIBI IBETHBIX METAIIJIOB.
14. B uem npeumyiecTBa 4epHBIX METAJIIOB?

15. KakoBbI 10CTOMHCTBA IBETHBIX METAJLJIOB?

16. KaxoBbI 10CTOMHCTBA HEMETAUIMUECKUX MaTepuasnoB? [ 1e ux mpuMeHstoT?

17. Kakue mMarepuansl Ha3bIBaIOT Tu1acTMaccamu? Kak oHu noapasaensrorcs?

18. Uto Takoe KOMMO3UTHBIE MaTepuaibl? KakoBbl UX npeumyiiecTa?

19. Ji1s uero HeoO6X0IMMO UCCIIeI0BaTh CTPYKTYPY MaTepHaaoB?

20. Kak nogpasnensercst cTpykTypa B 3aBUCUMOCTH OT pa3Mepa €€ 3JIeMEHTOB?

21. Yro Ha3pIBatOT TOHKOH cTpykTypoi? Kak oHa usyuaercs?

22. Uro Ha3bBarOT MHUKpocTpykTypor? Kak ona wn3ywaerca? JlailTe XapakTepUCTUKY
MHUKPOCKOIIMYECKOMY METOY UCCIIEI0OBAaHUS METAJLIOB.

23. Uro HaspBaOT MakpocTpykrypoir? Kak oHa wm3ywaercs? OxapakTepusynTe
MaKpOCKOIIMYECKUE METObI aHAJIN3a METAJLIIOB.

24, JlaiiTe XapaKTepUCTUKY 3JEKTPOHHO-MHKPOCKONMYECKHMM METOAAaM HCCIeI0BaHUS
METAJIJIOB.

25. Jaiite xapakTepucTiKy Tu(dpakIuOHHBIM METOIaM HCCIIEIOBAaHUS METAJLIOB.

Tema 2. ATOMHO-KPHCTANINYECKOE CTPOECHHE METAJIJIOB

YeM oTIMYAIOTCS KPUCTANIMYECKUE Tela OT aMOP(HBIX Ten?

Kakue marepuainbl Ha3bIBalOT KPUCTAIIIMYECKUMU?

Kakune maTepuanpl Ha3pIBatOT aMOpOHBIMU?

Yem o0OBsICHAETCS 3aKOHOMEPHOE YIOPSJOUYEHHOE PpACIHOJOKEHHE aTOMOB B
KPUCTAJUIMYECKON peleTKe?

S. Kakwue Tumsl cBsi3u CyniecTByoT?

NS



6. HazoBure OCHOBHBIE CBOWCTBA METALIOB. UeM OOBACHSIOTCA 0COObIE CBOWMCTBA
METAJIOB?

7. UTto Ha3bIBAIOT KPUCTAUINYECKOMN pEeIIETKON?

8. Yo Ha3pIBAIOT JAJIbHUM MOPAAKOM B MaTtepuasie?

9. Urto Takoe snemeHTapHas siueiika? Kakumu nmapamerpamu oHa ONUCHIBaeTCA?

10. Kakue TuInbl KpucTaJuIM4ecKUX pereTok BaM u3BecTHbI? OxapakTepusyiTe ux.
11. Urto Ha3bIBalOT KOOPAUHALIMOHHBIM YHCIOM?

12. [Touemy kpucTaJUIMUECKUE PEILIETKH METAJIJIOB Ha3bIBAIOT INIOTHOYIAKOBAHHBIMU?
13. B uem cymuocTs nonmumoppuszma? Uro Takoe nmonumMopdHOE mpeBpaiieHue?

14. Urto Takoe anuzotponus? KakoBa npuymHa aHU30TPOIHHU?

15. [ToueMy MOHOKpPUCTAILIIBI SIBJISIFOTCSI aHU30TPOIIHBIMU MaTepHUagamMu?

16. [Touemy MONUKpPUCTAIUINYECKHE MATEPUAIIBI SBIISIOTCA KBa3UU30TPOIHBIMU?

17. [Touemy amopHBIE Tena SBIAIOTCSA UCTUHHO W30TPOITHBIMU?

18. Yro Ha3bpIBalOT Je(eKTaMu KPUCTAIIIMUECKOTO CTPOCHUs?

19. Kak knmaccuuuupyroT HeCOBEPIIEHCTBA KPUCTANINIECKOTO CTPOSHHS?

20. OxapakTepu3yiTe Toue4Hble JePEeKThl KPUCTAIMYECKOIO CTPOEHHUS.

21. Kakyto ponb urpatot ToueuHblie JeeKThl B KpUCTANIMYECKUX MaTepuanax?

22. Kakue HecoBepiIeHCTBa KPUCTAIIMUECKOT0 CTPOSHUS Ha3bIBAIOT JIMHEHHBIMU U IT0OUeMy?
Kakwue OpiBaroT qucinoxanuu?

23. KakoBa posnb qucnokaruii B Kpucramiax?

24. Uto Ha3BIBAIOT IPaHUIIAMH 3€PEH, TPAaHUIIAMU CyO3epeH?

25. Kakyto posb UrparoT rpaHMIIbI 3epeH B KpucTaiax?

Tema 3. Kpucrajuiuzanusi pacijiaBoB

1. OOBscHUTE NPUHIMUNHUAIBHOE OTIMYME KPUBBIX OXJIAXKJEHHS IIpU 3aTBEpICBaHUU
KPUCTAJIIMYECKUX ¥ aMOP(HBIX MaTEPHAIIOB.

2. KakoB ¢usnueckuit cmbicn Temmepatypst To?

3. [Touemy 11t Hayasla KpUCTAJUIM3ALMM HEOOXOIMMO MEPEOXJIAXKACHHUE KUJIKOr0o MeTalia
HWKE TEMIIEpPAaTypbl paBHOBECUS?

4. Kakoli mpomecc HasblBaloT  nepeoxiyaxaeHueM?  UTo  HaA3bIBAlOT  CTENEHBIO
NepeoXIaKIACHUS?

S. KakoB MexaHN3M KpUCTAJUIM3ALUH?

6. Kak nporcxoauT pocT KpUCTaioB?

7. Uewm 3aBepiaeTcst Mpolecc KpUCTaIu3auu?

8. Kak BiuseT CKOpPOCTh OXJIAXIECHUS ITPU KPUCTAUIN3ALNN Ha CTENIEHb NIEPEOXIIAXKICHUA?
9. Kakumu ¢akropamu omnpezaensercss BO3MOXKHAsg CTENEHb MNEPEOXJIAXKACHUS KUAKOTO
MeTaJljla HUKe TEMIIEpaTypbl KpUCTAIIIIU3aLun?

10. Kak M0>xHO 1TOTy9uTh aMOp(HBIN MeTaI?

11. YTO MOXKET MOCITYKUTh 3apOJIBbIIIEM IPH HECAMOIIPOU3BOIBHON KPUCTAIUIM3ALNH?

12. [Touemy npu 04eHb MajIOW U OYEHb OOJILIION CTETNIEHU MEPEOXIIaKACHUS KPUCTAIUTH3AIMS
nojasisiercd’?

13. Uro HaspBaloT obOsactsaMu OmpkHero mnopsaka? Kakyioo ponb OHM UTparoT MpHU
KpUCTAJIIN3aLUH?

14. Kak nponcxomutr romoreHHoe 3apoxzacHue? YUYTo MOXKET CIYKUTh 3apOJbIIIEM IpU
CaMOIIPOU3BOJIBHOM KpHUCTaNIN3alnn?

15. Kaxo#t 3apoapIil Ha3bIBatOT KpuTHYecKUM? Kak MeHseTcs ero pasMep C yBEIUYEHUEM

CTCIICHU HCPCOXHa)K,Z[CHI/IH?

16. HasoBute napameTpsl KpUCTaJLUIA3aLUH.

17. Kak BimsieT cTeneHnp nepeoxiakIeHUs] Ha YUCIIO HEHTPOB KPUCTAITU3ALUU U JTUHEHHYIO
CKOpPOCTb pOCTa 3apO/IbIIIEH.

18. Yem xapakTepusyeTcsi TeTeporeHHoe 3apokaenue? [louemy oHO sHepreTuuecku Oosiee



BBIT'OJIHO, YeM T'OMOT'CHHOE?

19. Kaxkyro ponps urparT npuMecH npu KpUCTAIIU3aun?

20.  Yro Ha3bIBAIOT MOAM(DUIIMPOBAHHEM IPU KPUCTAILTH3AMN?

21.  Kakue Mepbl MOXXHO MHPEIJIONKHUTH IS TOrO, YTOOBI 0OECIEeYUTHh MOJYyYEHUE MEJIKOTrO
3epHa MPHU KpUCTAIU3AIUU?

22.  Kakoii kpucramn Ha3biBaloT JAeHApuTHbIM? Iloyemy mnpu 3aTBepAeBaHHM MeTalia
KPHUCTAJTBI PACTYT B BUJIE ICHAPUTOB?

23.  Kakue kpucraminyeckue 30Hbl MOTYT (POPMUPOBATHCS B CIUTKE?

24.  Tlouemy Ha MOBEPXHOCTH CIUTKA 00pa3yeTcs 30Ha MEIKUX PABHOOCHBIX KPUCTAIUIOB?

25. UTo Ha3BIBAIOT CTOJOYATHIMUA KPHUCTAIIIIAMU?

26.  3aueM MpPOBOAAT ONEPALUIO MOJCTYKUBAHUS MPH TOITYIEHUHN OTINBOK?

27. [Touemy wmatepuanm  QGopMbl  (M3JTOXKHMIBI)  BIMSIET HA  BEIWYMHY  3€pHA
3aKpUCTAJUIM30BABIIETOCS MeTaa?

28. Uro HazpiBaroT ycaakod? Yro Ha3piBaloT ycagouHoll pakoBuHOM? Ilouemy oOHa
obpazyercs?

Tema 4. lepopmanusi u HarpeB Ae()OPMHUPOBAHHBIX MATEPHAJIOB

1. B 4em paznuune Mexay ynpyroi u rmiactTuueckoi aedopmarueii?

2. UTto Ha3bIBalOT IUIOCKOCTAMM CKOJbXkeHUsA? YTo Takoe TIJIaBHbIE IIOCKOCTH
CKOJIb)KEHUs?

3. KakxoB MexaHu3M 1uiactudeckoi aegopmaruu?

4. B d4em paznuume MeXIy CKOJIBXEHHEM M JABOMHUKOBAHMEM IIPU IUIACTHYECKOU
nehopmaruu?

S. KaxoBa npuunHa MexaHMYECKOTo Hakiena?

6 Kak mIoTHOCTh AucIOKanui BIUSET Ha IPOYHOCTHBIE CBOMCTBA?

7 Kaxk MeHsroTCSl CBOMCTBA MeTasUIa MPU XOJIOAHON TIIACTHYECKOM nedopmanun?

8. Kak n3mensieTcs cTpoeHre MeTania MpH IIacTH4eckoil negopmannn?

9 Uro Takoe TekcTypa aedopmaruun?

10. UYrto Ha3bIBAIOT BO3BPATOM IPH HAarpeBe X0J0IHOAe(POPMHUPOBAHHOTO MeTasuIa?

11. Urto Ha3bIBaOT MOJIUTOHU3ALUEHN IPU HArpeBe XO0JI0AHOAEPOPMUPOBAHHOTO MeTaia?
12. Yro Takoe 3apoAbIIN PEKPUCTATUIA3ALNN?

13. Urto Takoe TemriepaTypa peKpucTau3anin’?

14. Kakue n3MeHeHUs! CTPYKTyphl, HAOI0AaeMO B ONTHYECKUIT MUKPOCKOI, MPOUCXOMSAT
IpU IEPBUYHOMN pEKpUCTAIIIIN3ALUU?

15. KaxoBa temneparypa peKpucTauIn3allMd YUCTHIX METAJIJIOB?

16. B uyem pazHuna Mexy nepBUYHON U BTOPUYHON pEeKpUCTAIIIU3ALUN?

17. B yem otnmnuue cobuparenbHO 1 BTOPUUHON PEKpUCTAIITU3ALUH?

18. Kak MEHSIOTCS CBOICTBa X0JIOAHO1e(POPMUPOBAHHOTO MeTajuia npu
peKpHUCTaUIA3aLN?

19. KakoBa ponb pekpHuCTaNIN3alMOHHOTO OTKUTa?

20. B yeMm paznuune Mexay X0JI0AHOM U ropsiueit miactTuyeckoit aedopmanusimu’?

Tema 5. MexannuecKkune cBOHCTBA

1. Uro Ha3piBalOT MNpouyHOCTHIO? Kak omnpenenstorcs MPOYHOCTHBIE XapaKTEPUCTHKU
Marepuaia’?

2. JlaiiTe onpenenenrne OCHOBHBIM IIPOYHOCTHBIM XapaKTEPUCTUKAM.

3. Uro Ha3pIBalOT IIACTUYHOCTBIO? Kak ompenensroTcss IiacTUYECKUEe XapaKTEPHCTHKU
MaTepuana?

4. JlaiiTe onpeneseHne OCHOBHBIM IIJIACTHYECKUM XapaKTEPUCTHKAM.

S. Kakwue cBolicTBa XapakTepusyeT TBEpAOCTb?

6. HazoBute MeTOIbI OnIpeiesieHHs TBEPIOCTH.



7. YeM oTAM4aroTCss XpyNKOE U BA3KOE pa3pylLieHus?

8. HazoBure u oxapakTepusyinTe BUAbI H3TOMOB.

9. Uro Takoe auHaMuuyecKkue HcnbITaHus? Kakue XapakTepUCTHKU ONPENENSIIOTCS IpU
TUHAMHYECKHUX UCTIBITAHUSIX?

10. 3aueM NpoBOJAT YCTAJIOCTHBIE UCIIBITAHUS?

Tema 6. ®a3oBbie U CTPYKTYPHBIC NIPE€BPALICHUA B JIBYXKOMIIOHCHTHBLIX METAVIMIECCKUX
CuUCTeMax

1. YTo Takoe KOMIIOHEHT, (ha3a, CIIaB, CHCTEMa CIIJIaBOB?

2. Cdopmynupyiite npasuio I'u60ca. [IpuBeaure npumMepsl €ro UCIOJIb30BaAHHS.

3. JaiiTe onpeneneHne MOHATHIO JUarpaMMa cocTostHus. Kakoe cocTossHue oHa OTpakaer?
4. Tums! pa3 B METAIUIMYECKUX CHCTEMAX.

S. Cdopmynupyiite npaBuio peryara (0Tpe3koB). i 4ero oHO UCHOJIb3YeTCs?

6. CxemaTtn4HO M300pa3uTh OCHOBHBIC (Pa30BbIE JAMArpamMMbl ABOWHBIX CHCTEM U JaTh MX
XapaKTEePUCTHKY.

7. Jatp xapakTepucTuky (a3 u 6e3BapuaHTHBIX TPEBPAILCHUI CHCTEMBI.

8. CxeMaTu4yHO U300pa3uTh KPUBYIO OXJIAKICHUS JTF000T0 CILIaBa CUCTEMBI.

9. Cxematn4HO W300pa3UTh CTPYKTYpy JIIOOOTO CIIaBa CHCTEMBbl TPH KOMHATHOU
TeMIIepaType.

10.  PaccunTtaTh OTHOCHTENBHOE KOJMYECTBO CTPYKTYPHBIX COCTABIISIONIMX B CIUIaBE |

CXEMaTHU4YHO I/I306pa3I/ITB €T0 CTPYKTYpPY IIpHU KOMHATHOH TEMIICpaType.

Tema 7. Kesezoyriepoaucroie CljiaBbl

1. JlaiiTe XapakTepUCTUKY KOMIIOHEHTOB cucTembl Fe-C.

2. JlaiiTe XapakTepucTuky eppura.

3. JlaiiTe XapaKTepUCTUKY ayCTEHUTA.

4. Uro Ttakoe rpadut?

S. Yro Takoe LEMEHTUT?

6. Kakoe npeBparmenne npoucxoaut Ha muauu ES, GS, CD, ECF, PSK, HJB, PQ, AB, BC?
7.

8. Ha3zoBute nMHHIO, MO KOTOPOM BBIAEIAETCS IIEPBUYHBIA IIEMEHTUT, BTOPUYHBIN
LIEMEHTUT, TPETUUHBINA [IEMEHTHUT, (EPPUT U3 ayCTCHUTA.

9. HazoBuTe TMHNIO EPUTEKTHYECKOT 0, IBTEKTUUYECKOT0, IBTEKTOUIHOTO MPEBPALLIEHUH.
10. Ha3zoBute nuHUYM MOIUMOPQHBIX MPEBPAILIEHHH.

11. Ha3oBute kpuTtndeckne TOUKU CTaJIH.

12. Kakoit ¢pepput Ha3bIBAIOT MEPECHIILIEHHBIM U ITOUeMy?

13. OOBsICHUTE CTPYKTYPY TEXHHUYECKOTO Keje3a, TOIBTEKTOUIHOW, DBTEKTOUIHOM,
3a3BTEKTOUHON CTaJIH.

14. Omnumute oOpa3zoBanue neaedyputa. Kakoi geneOypuT Ha3bIBalOT MPEBpaNIEHHBIM?

15. OOBsicHUTE CTPYKTYpPY O€10ro J03BTEKTUYECKOT0, 3BTEKTUYECKOT0, 3a9BTEKTHYECKOTO
YYT'yHOB.

16. [Touemy Oenblit UyTryH HE UCMOIB3YIOT KaK KOHCTPYKIIMOHHBIN MaTepuan?

17. Onumure oOpa3zoBaHHe ayCTEHUTO-TPAPUTOBOM KOJIOHUH B CEPBIX UyT'yHAaX.

18. Kakue cmmaBel MMEIOT CTPYKTYpY, cocrosimiyio u3 ¢eppura u nepiauta? Kakue
Pa3HOBUAHOCTH TaKUX CTPYKTYp BbI 3HaeTe?

19. Kakue crimaBel UIMEIOT CTPYKTYPY, COCTOSLIYIO U3 nepauTa? Pa3HOBUIHOCTH NEpIUTA.
20. B kakux craBax B CTpYKType HaOJF01a€TCsl BTOPUYHBIN [IEMEHTUT?

21. Kakue crnaBel UMEIOT CTPYKTYpPY, cocTosiyio u3 ¢epputa um uemenrurta? Kakue
Pa3sHOBUIHOCTH TaKUX CTPYKTYp Bbl 3HaeTe?

22. Kakue cTpyKTypbl Ha3bIBalOT BUAMAHILTETTOBBIMU?

23. Kaxkue crimaBel UMEIOT CTPYKTYPY, COCTOSIIYIO U3 pepputa u rpadurta? PaznoBuaHocTn



TaKUX CTPYKTYp?

24, Kaxkas ¢opma rpadura B MEHBIIICH CTETIEHH OCIa0IsSET METAUTMYECKYIO OCHOBY UyryHa?
25. Kakwue crutaBbl IMEIOT CTPYKTYPY, COCTOSIIYIO U3 TepiuTa U rpadura? PazHoBHIHOCTH
TaKUX CTPYKTYp?

26. Kakoii crimaB Ha3bIBalOT CepbIM YYT'YHOM Ha ¢eppuro-nepautHoit ocHoBe? Kak B HeM
MPOUCXOIUT SBTEKTOUAHOE MpeBpalieHue?

27. YKaKuTe CTPYKTYPHBIN PHU3HAK CTalK, 0€JI0r0 YyTryHa, Ceporo 4yyryHa.

Tema 8. K.]IaCCI/I(l)HKaIII/IH, MAapKHPOBKAa U IPUMEHCHUE KEJIE€30YTIJICPOAUCTHIX CILIABOB.

[To kakuM pHU3HAKAM KIacCU(UIUPYIOT CEphie YYT'YHBI.

MapkupoBKa U IPUMEHEHUE CEPOro (JUTEHHOro) YyryHa.

MapkupoBKa ¥ IPUMEHEHHUE BBICOKOIIPOYHOI'O YyT'yHa.

MapkupoBKa U IPUMEHEHNE KOBKOI'O YyT'yHa.

Kakoit uyryn Ha3piBatoT aHTU()PUKIIOHHBIM? KakoBbI ero cBoiicTBa?

Kakolt uyryH HaspiBatoT oTOesneHHbIM? KakoBbl ycioBus (QOpPMHUPOBAHUS €ro

CprKTprI‘?

ook wnE

7. Bnusiaue yriiepoaa U MOCTOSHHBIX ITPUMECE Ha CBOMCTBA CTaJIH.

8. [To kakuM TIpU3HAKaM KIAaCCH(DHUIMPYIOT CTATH?

9. MapkupoBKa U IPUMEHEHHUE YTIEPOTUCTON cTany OOBIKHOBEHHOI'O KauecTBa.

10. MapkupoBKa 1 IPUMEHEHNE Ka4ECTBEHHON KOHCTPYKIIMOHHON YIII€pOJUCTON CTAIIN.
11. MapkupoBKa U IPUMEHEHNE UHCTPYMEHTAJILHOM yrIepoauCcTON cTau.

12. MapxkupoBKa U IpUMEHEHUE CTaIU AJ1s1 (PACOHHOTO JIUThS.

13. MapkupoBKa U IPUMEHEHUE aBTOMATHON CTAJIH.

14. Pacmm¢pyiite u gaiite XapakTepuCTUKY cIutaBy cienyromux Mmapok: Ct Oxm, Ct 3cm, Cr

Sne, 10km, 35, 55, 80, 25J1, A12, A20, V7A, V12, CY 10, CU25, CY 30, B4 40, BY 60, K4
35-12, KY 60-3.

Tema 9. ®opMupoBaHNe HEPABHOBECHBIX CTPYKTYP

Kaxk mpoucxoaut npeBpariieHus mepimnTa B ayCTEHUT?

Uro Takoe (a3oBast mepeKpuCTaIU3AIH?

Urto Takoe HacneacTBeHHOE 3epHO? [leficTBUTENbHOE 3€pHO?

Kak Bnusietr poct 3epHa Ha cBoOicTBa cTanu?

Uto co60ii mpeacTaBisieT auarpaMma H30TEPMHYECKOTO pacrajia MepeoxIaKIeHHOTO
ayCTeHI/ITa‘? Kakyto 3aBUCMMOCTB OHa MOKa3bIBAET?

arONE

6. Kakoii aycTeHUT Ha3bIBAIOT MEPEOXITKICHHBIM?

7. Kak wMmeHsercss ycTOWYMBOCTh MEPEOXJTAXKACHHOTO AayCTeHHUTa TpU TOHMKEHUHU
TEMIIepaTyphl MPEeBpaIICHUS?

8. OT dero 3aBUCHT XapakTep CTPYKTYpPbl TMpPH H30TEPMHUUYECKOM IPEBpAIICHUU
MEPEOXTAXKICHHOTO ayCTeHUTA?

9. Ha3zoBute TemneparypHbie 00JIaCTH MPEBpAILEHHS TEPEOXIIaKICHHOTO ayCTEHUTA.

10. [Ipu xaxom mpeBpaiennu ecth U quddy3us xenesa, u nuddys3us yriaepoaa?

11. ITpu kakoM mpeBpalleHny MoAaBiIeHa TOIbKO Tuddy3us xenesa?

12. IIpu xakom mnpeBpameHnn mnojaBieHa nuddys3us sxemeza u  yriaepona? Kakoe
npeBpaleHui sBisiercs 6e31upy3HoHHBIM?

13. KakoB MexaHW3M MEPIAUTHOTO MpeBpaIieHus?

14. Uro mnpexacraBisger co0oi MpOAYKTH TU((GY3HOHHOTO MpeBpalleHus] ayCTeHHUTa B
YTIIEpOIUCTOM cTayn? YTO Takoe MEXIIIIaCTUHOYHOE PACCTOSHUE?

15. Yro 0011Iero UMeI0T CTPYKTYpHI HEPIUT, COPOUT M TPOOCTUT? UTO UX OTIMYAET APYT OT
apyra?

16. KakoB MexaHu3M 1 0COOEHHOCTH MAPTEHCUTHOT'O MPEBPAIICHNUS?

17. Uto mpencraBiser coOoi MpoaykThl 6e3aud(y3HOHHOTO MpeBpalleHus ayCTEHUTa B



YIIEPOAUCTOM cTanu?

18. Urto npeacTaBisieT coO00 MApTEHCHUT B YTIIEPOIUCTON CTATH?

19. Uto Ha3bIBalOT KPUTUUYECKON CKOPOCTHIO 3aKaIKHU?

20. Kak coneprxanue yrinepo/a BIUsS€T Ha CBOWCTBA CTAJIM MIPH 3aKaJIKE HA MAPTEHCUT?

21. Kakoii aycTeHUT Ha3bIBalOT OCTaTOYHBIM?

22. Kakoe u3 npeBpaiiieHuil Ha3pIBaIOT IPOMEKYTOUHBIM?

23. KakoB MexaHU3M OCHHHUTHOTO MpeBpaIeHus?

24, Kaxkue cTpykTypsl 00pa3yroTcst mpu OCHHUTHOM TpeBpaiieHnu? Yem oHn paznuyarorcs?
KaxoBbI ux cBoiictBa?

25. Kak nerupyroiue 31eMeHThI BIUAIOT Ha YCTOMUMBOCTH MEPEOXITKICHHOTO ayCTeHUTa?
26. Yro co0oii MpeaCcTaBIsAIOT TEPMOKHUHETHUECKUE THArpaMMBI.

217. Kax M0»HO KCIONIb30BaTh AUMArpaMMBbl pacraja MepeoxIaKIeHHOTO aycTeHUuTa?

Tema 10. OcHOBBI TepMUYecKOi 00pa0OTKH

1. JlaTh XapakTepUCTUKY KPUTUUECKUX TOUYEK CTaJIH.

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

3. Pacckazare o knaccudukanuu U BHAAX TepMHuYecKoil oOpabotku. I[lpuBectu o0011yIO
XapaKTEPUCTHKY TEXHOJIOTHUECKUX MPOIIECCOB TEPMUIECKON 00paOOTKHU CTaIIH.

4. OOBSICHUTD, IO KAKOMY MPU3HAKY OTXKUT moApasaensercs Ha oxkur [ u Il poga.

S. Hatp knaccudukanuio BumoB omxura I poga. OOBSCHUTD 11€)1b, HA3HAYCHUE U PEKUMBI
Ka)XJIOTO BHJIA.

6. JHatb knaccudukanuto BugoB omkura Il poga. OObsICHUTD 11€b, HA3HAYEHHUE U PEKUMBI
Ka)JIOTO BHJIA.

7. Jatb ompeneneHue TepMUYECKON 00paOOTKH, Ha3zbiBaeMo 3akanka. OObSICHUTH BBIOOP
TEMIIepaTypbl HarpeBa Io/1 3aKaJKy I Pa3HBIX TPYIII CTaJCH.

8. OOBsACHUTD, KaK BEIOMpPAETCs OXJIaXKAAIONIAst cpeJia MPU OCYIIECTBICHUN 3aKaIKH.

9. Jate  ompeneneHuMe  KPUTHYECKOW  CKOPOCTH — 3aKajKH,  3aKaJHMBAaEMOCTH |
MIPOKAITUBAEMOCTH.

10. IIpuBecTn  XapakTEpUCTHKY  BBICOKOTEMIIEpDATYpHOM M HM3KOTEMIIEpaTypHOH

TepMOMEXaHUYeCKOH 00paboTKU. YKa3aTh NpEeUMyIIecTBa M HEAOCTATKU KaXJIO0ro BHJA U
o0yacTu MPUMEHEHHUSL.

11.  [Jdarp oOmyro XapakTEepUCTHKY IpOLECCOB XHMHUKO-TEPMHUYECKOH  0OpaboOTKH:
[IEMEHTAIINH, A30TUPOBAHMSI 1 HUTPOIIEMEHTAITHH.
12. OOBACHUTH HA3HAUEHUS U CYIIHOCTb JU(PPY3MOHHOTO HACHIILICHHS.

Tema 11. Kinaccnpukanus, MapKHpOBKa, CBOMCTBA M IPHUMEHEHHE JICTHPOBAHHBIX CTaJIei

1. JlaTb onpenieneHne NOHITHUSM JIETUPOBAHHAS CTallb, JIETUPYIOLIUI 3JIEMEHT.

2. Knaccudukanus nerupoBaHHBIX CTajiell M0 XUMHUYECKOMY COCTaBy, 110 Ha3HAYEHHUIO,
10 KaueCTBY.

3. Kak pacnpenensitoTcst Ierupyromme 31eMeHThI B cTasax?

4. Kak nerupyromue 371€MeHThI BIMAIOT Ha MOJUMOPQHU3M Kene3a’?

S. Kak nerupyromiye 5s71e€MEHTHl BIMSIOT Ha YCTOMYMBOCTH IEPEOXJIAXIECHHOTO
ayCTEHUTA.

6. Knaccudukanus nerupoBaHHbIX CTajlel MO CTPYKType B PAaBHOBECHOM COCTOSIHUU
(OTOXOKEHHOM COCTOSIHUM).

7. Knaccudukanus nerupoBaHHBIX CTajiel MO CTPYKType B HEPAaBHOBECHOM COCTOSIHUU
(HOpMaJIM30BaHHOM COCTOSIHUH).

8. Kak B MapKMpOBKE JIETUPOBAaHHBIX CTAJCH yKa3blBacTCs: COINEPIKaHUE YIIIepoJa, BUL

JICTUPYIOILETO 3JIEMEHTAa U €ro COoJepXKaHHWe, KauecTBO. YMETh paciuppoBaThb MapKy CTaj,
yKa3aB: COJAEp)KaHUE yIJepoja; BHJ JICTUPYIOIIETO d3JEMEHTa M €ro CoJAepXkKaHHE;
KJIacCU(UKAIUIO TI0 Ka4eCTBY; Ha3HauUeHHE, 00JIaCTh MPUMEHEHUS, TPUMEPHbIE CBOMCTBA.



9. B yem 0cobeHHOCTH MUKPOJIETUPOBAHUS CTAJIH.

10. [TpuHIMIBI IErMPOBAaHUS KOHCTPYKIIMOHHBIX CTaJICH.

11. OcHOBHBIE TPYIIIBI KOHCTPYKIIMOHHBIX CTaJICH.

12. Posnp yrinepona, NpuHIMIIEI JIETUPOBAHUS U MAPKUPOBKA CTPOUTENIBHBIX CTaJICH.

13. Kakue MalmmHOCTpOUTENbHBIE CTAlM HA3bIBAIOT YJIY4IIAa€MbIMH M [OYEMY?

3aKOHOMEPHOCTH MX JITUPOBAaHUS U TepMUdeckod o0palOoTku. [IpuBenurte mpumMepbl Mapok
CTaJH.

14. Cranu a5 leMeHTalKuu, HUTPOLIEMEHTAIMK U a30TUPOBAHMU.

15. KakoBa posib yriepoga M JIETHPYIOUIMX 3JIEMEHTOB B IIAPUKOMOIIIUITHUKOBBIX
cransax? OcobeHHOocTH TpeOOBaHMN K 3TUM CTaIIM M UX TepMuyeckas obpabotka. [Ipusectu
IIPUMEPBI MAPOK CTAJIEH.

16. KakoBa ponb yrieposa ¥ JIETHPYIOLIUX 3JEMEHTOB B PECCOPHO-IIPY>KUHHBIX CTAIAX?
OcobeHHoCcTH TpeOOBaHUI K 3TUM CTaJsIM M UX TepMHuecKas oOpaboTka. [IpuBectu mpumepsl
MapoK CTaJIEH.

17. OOBSICHUTH OCHOBHBIE IPUHIIUIIBI CO3/1aHUS BBICOKOIIPOYHBIX CTajel
18. Cranu ¥ criaBbl ISl pEKYILUX HHCTPYMEHTOB.

19. bricTpopexyiue cranu.

20. [[ItamMnoBsIe CTAIH.

21. Bankosele cranu.

22. Cranu a1 MEpUTEIbHOIO HHCTPYMEHTA.

Tema 12, 13. MapkupoBKa, CBOWCTBa M NpPHUMeHeHHE CILUIABOB LBETHBIX MeETAJLJIOB.
Hemeraummueckne MmaTepuaJibl

1. OcHoBHbIE CIIIaBbl HA OCHOBE M€ (OpOH3BI U JIATYHU ), X MaPKUPOBKA U IPUMEHEHHUE.
2. OcHOBHBIE CIJIaBbl HAa OCHOBE QIIOMHMHHUA  (JepopMHpYyeMble, TEPMHUUYECKH
HEYIPOYHSEMBIE U YIIPOUHSEMBIE), UX MAPKUPOBKA U IPUMEHEHHUE.

3. CBolicTBa M IPUMEHEHHE CIIJIAaBOB HA OCHOBE TUTAHA.

4. Kaxue crumaBbl HazbiBatoT 60ab0OuTamu? KakoBbl mpuHIMIIBI UX co3naHus. [Ipusenure
IIPUMEpPBI TAKUX CILIABOB.

S. Kaxue marepuaiibl Ha3bIBalOT MOPOIIKOBBIE MaTepuanbl? Kak ux nomyvarot ?

6. Knaccudukanus, cBoiicTBa M NpUMEHEHNE KOMIO3UIIMOHHBIX MaTE€pPHUaJIOB.

7. Knaccugukanus, cBoilcTBa M NPUMEHEHHUE OCHOBHBIX TPYII HEMETAJUIMYECKUX
MaTepUasoB.

6.2 BHeaynuTOpHasi caMOCTOsITeIbHasi padora oOy4yaroIIMXCs OCYILECTBISETCS B BUJE
U3YYEHHUS JIUTEPATYyphl IO COOTBETCTBYIOLIEMY pa3fesly ¢ MpopadOTKON MaTrepuaia Mo TeMam
JVCLIUTUTMHBI



[Ipunoxenue 2

7 OueHoYHbIE CPeCTBA JIJIsl POBeIeHH s POMEKYTOYHOM aTTeCTAIMU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLEHOYHbIE CPeACTBA ISl POBEACHUSA IPOMEKYTOUHON aTTeCTAlUM:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIN

ITnanupyemble pe3yabTaTbl 00y4eHUs

O1neHOYHBIC CPEACTBA

IIK-12 — cnoco0HOCTH 0CYIeCTBIATH BHIOOP MATEPHAJIOB 1JIf

OKPY:Kalolel cpeabl

1/13/:1e.11m71 Pa3/IMYHOT0 HA3HAYCHUSA € YYE€TOM IKCILITyaTAllMOHHBIX TpGﬁOBaHHﬁ H OXPAaHbI

3HaTe

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

HCIIONIb3YEMBIX B MaT€PHAIOBEACHHH;
— CYIIHOCTh M 3aKOHOMEPHOCTH MPOIIECCOB
pH KPUCTAILTU3AINH, JeOopMaIlii, HarpeBe
ne(OpMUPOBAHHBIX METAIIOB;

— CYIIHOCTh W 3aKOHOMEPHOCTH (Da30BBIX H
CTPYKTYPHBIX IPEBPAIlCHU B CIIaBax IMpH
TEPMHUECKOM, TEPMO-MEXaHUUECKOM u
XUMHKO-TCPMHUICCKOM BOB)ICI\/'ICTBI/ISIX;

— BIMSIHHE CTPYKTYPHBIX XapaKTEPUCTHK Ha
CBOICTBa MaTepHAIOB U WX HU3MEHEHUS TOJ
BIIMSIHUEM YCJIOBHM MTPOU3BOJICTBA, 00PaOOTKH
U DKCIUTyaTalluu;

— OCHOBHBIC THUIIBI KOHCTPYKIHOHHBIX H
WHCTPYMEHTAIBHBIX MaTePUAIOB IS WU3IEIHA
Pa3INIHOTO Ha3HAYCHHUS c Y4eTOM
OKCIUTYyaTaIllMOHHBIX TpPeOOBaHUN U OXPaHBI
OKpYKaroIlei cpebl

Ilepeuenb TeopeTHYECKUX BONMPOCOB K 3a4eTy (6 cemecTp):

1.

Nook~own

o

10.

11.
12.
13.
14.
15.

CrtpykTypa U CBOWCTBa MarepuasoB. AMOpPpHOE M KPHCTAUINYECKOE COCTOSHUE
MmarepHaa.

MeTopl U3y4eHUs CTPYKTYpPbl MaTepUalloB.

Kpucrannuueckas pemerka. OCHOBHBIE TUIIBI PEIETOK METAJLIOB.

[Tonmumopdusm. TlonumopdHbie TpeBpaleHus.

JleeKThl KpUCTATMYECKOTO CTPOEHUSI.

AHUM30TpOMUS.

OHepreTu4ecKre YCIOBMsSl KpPUCTAUIM3AalUUH. BiMsHHME CKOpOCTH OXJIaXJECHHA Ha
KPHUCTaNIU3ALHIO.

Mexann3m kpucramumsannu. [lapaMeTpsl KprucTauIM3ayy.

['omorennoe  (camompou3BOJIbHOE)  00pa3oBaHWE  IIEHTPOB  KPHUCTAJUTH3AIIHH.
KpuTtnaeckwuii 3apoapIi.

I'ereporerHoe  (HecaMONpPOW3BOJIBHOE) OOpa3oBaHWE IIEHTPOB  KPHUCTAJIIM3AIINM.
MonudunupoBanue.

JennpurHas KpucTajuIn3arus.

Kpucrannnueckue 30Hb1 cuTKa. Y caaka.

Bungel nukBanuu.

Buner nedopmariuu. MexanusMm miacTuyeckou nedopmManuu.

Haxnen npu miactuyeckoit nedopmaryu. Ponb nuciokanuii B ympoYHeHUH.




CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

16.
17.
18.
19.
20.

21.

22.
23.
24,
25.

26.
217.
28.

Pa3pymenune meramios.

Mexanuueckue CBOMCTBa METAUIOB. KOHCTpYKTUBHASI IPOYHOCTb.

MexaHnuyeckue XapakTEpUCTUKH, ONIPEACIIAEMbIE IIPU UCIIBITAHUH HA PACTSIKCHUE.
TBepAOCTh U CLIOCOOBI €€ ONPeIeTICHHS.

MexaHu4yecKue XapakTEpUCTUKU, OIpelesieMble IMpPU JAMHAMUYECKUX HCIBITAHUAX
(ynapHas BA3KOCTb, TEMIIEpATypa XJIaAHOIOMKOCTH).

OcCHOBHBIE TIOHATHUSI TEOPUH CIUIABOB: KOMIIOHEHT, CIUIaB, cucreMa, ¢aza. [Ipasmwio da3
(mpaBuito ['u66ca).

Tumns! TBepAbIX (a3 B METAIIIMUECKUX CUCTEMAX.

[TpaBuiio peruara (IIpaBUIIO OTPE3KOB).

OcHoBHbIE THUIIBI ABOWHBIX Auarpamm. @opMUpPOBaHHUE CTPYKTYPBI JIBOMHBIX CILIABOB.
OBTeKTHUecKoe MpeBpaieHue. [lepuTexkTuueckoe MpeBpalleHue. IBTEKTOMIHOE
IIPEBpALICHUE.

XapakTepHucTHKa ¥ BH] TOJIHOM (hazoBoi auarpammel Fe — C.

XapakTepucTUKa KOMIIOHEHTOB U (a3 cucremsl Fe — C.

[IpeBparenus 1 GpopMUpPOBaHUE CTPYKTYPHI B CTANISAX (O€IbIX YyryHaX, CEphIX UyT'yHaX) B
PaBHOBECHOM COCTOSIHMM

Ilepeyenb TeopeTHYECKMX BONMPOCOB K 3K3aMeHy (5 cemecTp):

w

o o

CBs3b MEXly CTPYKTYPOH U CBOMCTBAMM CEPBIX YYT'YHOB.

Knaccudukanus, MapkupoBKa M  HPUMEHEHHE CEpPhIX UYYTyHOB  (JIMTEHHBIH,
BBICOKOTIPOYHBIN, KOBKUH, OTOETICHHBIH, aHTU(PUKIIMOHHBIH).

Binsaue yriieposa v MOCTOSIHHBIX TPUMECEN HA CBOMCTBA CTAJIH.

Knaccugukarus, MapkupoBKa M NPUMEHEHHUE YTIEPOAMCTHIX cTaliel (OOBIKHOBEHHOTO
KauecTBa, KAUeCTBEHHOW KOHCTPYKIIMOHHOMN, HHCTPYMEHTAIBHOM ).

IIpeBpalieHus npu Harpese CTaiu.

Pocrt 3epHa aycteHuTa npu Harpese.

N3orepMuueckuii pacnajn NepeoxiakJIeHHOrO ayCTeHHuTa. M3orepmudeckue nuarpamMmsl
pacnajza nNepeoxJIaKICHHOTO ayCTEHUTA.
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CTpyKTypHBIii

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHbIe CPECTBA
KOMIETEHINH

8. IlpeBpaieHus npu HEMPEPHIBHOM OXJIAXKICHUU CTaIU. TepMOKMHETUYECKHE JUarpamMmbl
pacriaza nepeoxyIaxaeHHOrO ayCTCHNTA.

9. BiusHue JerUpyrOIUX DSJIEMEHTOB Ha YCTOMYMBOCTh UM KHHETHUKY pacmapa
NEPEOXJIAXKICHHOTO ayCTCHNTA.

10. [IpeBpaieHus npu Harpese (Mpu OTIIYCKE) 3aKaTCHHON CTalu.

11. Knaccudukanus, MapKUpOBKa U IPUMEHEHHUE KOHCTPYKIIMOHHBIX JICTUPOBAHHBIX CTaJICH
(cTpoutenbHas, MANIMHOCTPOMUTENbHAs s XOJIOJAHOM INTaMIOBKH, yiydllaemas,
pPECCOPHO-TIPYKUHHASA, [MAPUKOMOAIINITHUKOBAsA, cTanu s 3akanku TBY, cramm mis
XTO).

12. OcHOBHBIC IOHSTHSI U KJIACCH(PUKAIUS TEPMUUIECKON 00paOOTKH.

13. Orxur cranu.

14. 3akanka cranu.

15. Otnyck cranu. Crapenue.

16. Xumuko-Tepmudeckas o0padboTKa.

17. Tepmo-mexaHnueckasi 00paboTKa CTaH.

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

19. CninaBbl Ha OCHOBE ATFOMUHHUSL.

20. CrutaBbl Ha OCHOBE TUTaHa. BaOOUTHL.

21. TlopomikoBbie, KOMIO3UIIMOHHBIE, aMOP(HBIE MaTepPHAIIBI.

22. CBOMCTBa U MPUMEHEHNE OCHOBHBIX TPYII HEMETAJUIMYECKUX MaTEPHAaJIOB.

YMmeth IIpuMepHbIe IpaKTHYeCKHeE 3aJaHus 1/ 3a4eTa (6 ceMecTp):

— aHAIM3HWPOBATh JIaHHBIE O CTPYKType W
CBOWCTBAX, TEXHOJOTMYECKHX  IpoIeccax
NPOM3BOJICTBA, OOPAaOOTKH M MOAU(UKAIIH
MaTepPHajiOB M TOKPHITHIA MPHUMEHUTEIHHO K
PELIEHHIO MTOCTABJICHHBIX 33/1a4;
— npuobperarb 3HAHUSA B
MaTepHaJIOBEICHHS;

— TPUMEHSTh MaTepPHAJIOBEIUYECKUE 3HAHMS B

oOiactu

1.

KakoBbl pasmepbl CTPYKTYpHBIX 3JIE€MEHTOB, KOTOPBIE MOXKHO YBHJETH (pa3periuTh) ¢
MOMOIIBI0 ONTHYECKOTO (CBETOBOr0) MUKpockomna? Kak BeIOpaTh MOJIE3HOE yBETUYCHHE
Mukpockorma? KakoBa OCHOBHasi OCOOEHHOCTh TPHUTOTOBJICHUS OOBEKTa IS
MHUKPOCKOIUYECKOT0 UCCIEOBaHUsA?

OOBsICHUTD, 3a4eM HEOOXOJMMO HCCIEN0BAaTh MaKpoCTPyKTypy? Kakumu meTomamu 31O
MOJKHO clienath? UTo MOXKET CIyKUTh OOBEKTOM MaKpoaHanusa?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

npodeccuoHanbHOM NeSITeNIbHOCTH;
UCIIOJIB30BaTh MX Ha MEXIUCIUIUIMHAPHOM
YpOBHE

~

10.

11.

12.

13.

14.

15.

16.

KakuM MeTOOM MOYHO YCTAHOBHUTH THI KPUCTAJUIMYECKOM pELIETKM MeTajlla U ee
napametrpsl? Kakue Tumbl pemeTok BeTpeyarores y MetauioB? [louemy oHM Ha3bIBatoTCA
IUIOTHOYNAaKOBAHHBIMU?
[TpuBenuTe npuMep BAUSHUS TUIA CBSA3U (TUIIA KPUCTAJUIMUECKOMN PEIIETKH) Ha CBOMCTBA
MmarepHaa.
[Touemy cBoOiCTBa KPUCTAIUIMUECKOIO MaTepHala, MU3MEPEHHbIE B Pa3HbIX HAIPABICHUSX,
MOTYT OT/In4aThesA? B Kakux MaTepuaniax 3To siBJ€HUE HE HaOIr0AaeTcs U noyemy?
[Touemy mpu XOJIOJHON TIACTUYECKOH aedopManuy (IITAMIIOBKE WM BBITSDKKE) MOTYT
00pazoBarhCs (EeCTOHBI 110 KPOMKE (Kparo) u3aenus?
OOBSACHUTD, YEM PA3ITUYAIOTCS O-)KEJIe30, Y-KeIe30 U O-)Kene30?
[Touemy mpu XOJOAHON IUTACTHYECKOW aAedopManmuy BO3PACTAIOT MPOYHOCTHBIC
xapaktepuctuku? Kak 3To sBieHHe HasbplBaeTcs? B Kakux ciydasx 53TO sBJICHHE
HEXKENNaTeNIbHO?
Yro 03Ha4YaOT TEPMUHBI J1e(OPMAIMOHHOE YIPOYHEHUE, 3€PHOTPAHUYHOE YIPOUHEHHE,
JUCIIEPCUOHHOE YIIPOYHEHHUE, TBEPAOPACTBOPHOE YIIPOUHEHHUE?
[Toschuth rpaduueckn (GU3MUECKUI CMBICT TOHATHS «pPaBHOBECHAs TeMIleparypa
KpUCTaJIM3anuu (1asieHus)». Kakoe yciaoBre He00X0JUMO BBIIIOIHUTD, YTOOBI HaYascs
IIPOLIECC KPUCTAIUIU3ALMH?
OOBSICHUTD, B YEM OTJIMYME KPUBBIX OXJIAKIACHHUS KPUCTALIUYECKUX U aMOp(DHBIX Temn?
MOXHO JI1 TOTY4YUTh aMOP(HBIN MeTalul (MEeTaNIN4ecKOoe CTEKI0)?
[TouemMy 3epHa 3aKpHCTAJUIM30BABIIETOCS METAJIMYECKOrO0 MaTepuana He HMMEIOT
reOMEeTPUYECKH MPaBUIIbHON (HOpMBI?
Kakyro nenp npecienyroT npu BBEACHUU B paciiaB (KUAKUN MeTau1) MoIu(UKaTopoB?
[TpuBecTH npuMeps! 1EHCTBHS MOIU(UKATOPOB.
OOBsICHUTD, B KaKO OTJIMBKE 3€pHO 3aKPUCTAJUIM30BABILIErocs MeTamia OyaeT Oosblie:
IPU PA3TUBKE )KUIKOTO METAJUIA B IECYaHYI0 ((OPMY MITH B METAJUTMYECKYIO?
OOBSICHUTD, K YEMY MOKET NMPUBECTH MEPETPEB paciliaBa Mpejl pa3aIuBKOM ero B GopMbl
(M3710KHULIBI)?
OOBSICHUTD, 3a4€M MPOBOJSAT ONEPAIMIO OJICTYKUBAaHUS MTPH NOJTydeHUH oTanBoK? 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, NIPH KaKOH AedhopMaIiii MOXKXHO HEOOPAaTUMO U3MEHUTH (HOpMy, pa3Mepsl U
CBOICTBa MaTepuayia — ynpyrou Win miacTU4ecKon?

OOBSICHUTH NOHSTHE TEOpPETHUYECKas MPOYHOCTh KpucTauia. Kak oHa m3MeHsieTcs mpu
M3MEHEHUU TUIOTHOCTHU JAUCIOKAIHiA?

OOBSICHUTD, YTO MPOUCXOAUT NpU (HOPMHUPOBAHUM TEKCTYPbl B Je(OPMUPOBAHHOM
Marepuaie?

3ayem TpeOyercss BOCCTAHABJIMBAThH IUIACTHYHOCTH XOJIOAHO/E(OPMHUPOBAHHOTO JIUCTA
(kaTMOpOBaHHOW 3aroTOBKH, BOJOYEHOHN MpoBoJiokn)? Kakoit oOpaOOTKON 3TO MOXKHO
cAenaTh?

OObsICHUTb, Kakoe CBOMCTBO MaTepuana XapakTepusyeT TBepaocTh. Ha uem
OCHOBBIBAIOTCSI METOIbI U3MEpEHUS TBepaocTU? B ueM ux otinuuue?

Kak npoBoJAT ucnbITaHUE HA yIapHYIO BSI3KOCTh? KakoBa ero unens?

C Kako# 1eJIbI0 MMPOBOJAT YCTAIOCTHBIE UCTIBITAHUS?

Ha mnpumepe IBYXKOMIIOHEHTHOW CHCTEMBI MOKa3aTh, Kakyl HH(OpPMAIMIO MOXHO
MOJIYYUTh, MOJIB3YSICh MPABUIIOM pblyara (IpaBUIOM OTPE3KOB).

CxemMaTn4yHO U300pa3uTh TUarpaMMy ABOHHOW CHCTEMBI C OTCYTCTBUEM PAaCTBOPUMOCTH
(c TOJIHOM pacTBOPUMOCTHIO, C OTPAHUYEHHOW PACTBOPUMOCTHIO) KOMIIOHEHTOB B
TBEPJAOM COCTOSIHMM, JaTh XapaKTePUCTUKY TOYEK, JHUHUN JAuarpamMmsbl, ¢a3 u
0e3BapUaAHTHBIX IPEBPAILCHUNA CUCTEMBI.

PaccuntaTe OTHOCHTEIBHOE KOJMYECTBO CTPYKTYPHBIX COCTaBISIONIMX CIUIaBa IpU
KOMHATHOW TEMIIEpaType M CXEMAaTHYHO W300pa3uTh CTPYKTYpY CIUIaBa JIBOWHOMU
CUCTEMBI C OTCYTCTBUEM PAaCTBOPUMOCTH (C MOJHOM pacCTBOPUMOCTBIO, C OTPaHUYEHHON
PacTBOPUMOCTHI0) KOMIIOHEHTOB B TBEPJIOM COCTOSIHUU.

Onwumute obpazoBanue Jeaedypura. B kakux criaBax oH 00pa3yeTcsi, KaKOBBI YCIOBHS
ero obOpazoBanusa? Kakoit neaeOypuT Ha3pIBalOT MpeBpaiieHHbBIM? CXeMaTHYHO
n300pa3uTh CTPYKTYPY JieaeOypuTa Npyu KOMHATHOW TemIieparype.

Onummre oOpa3oBanue nepauta. KakoBsl yciaoBusi 00pa3oBaHus U XapaKTEPUCTHKU 3TON
CTPYKTYpbI? CXeMaTUIHO U300pa3uTh CTPYKTYPY MEpIIUTa TP KOMHATHON TeMIepaType.
KaxoBbI pa3HOBHIHOCTH ITON CTPYKTYPHI?
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CTpyKTypHBIii
JIEMEHT
KOMIETEHINH

[Tnaaupyemblie pe3yiabTaThl O0ydeHUS

OneHouHble CpeCTBA

29.

30.

N300pa3uth quarpamMmy COCTOSTHUS JKeNe30 — KapOua xkenesa, yka3zaTh (a3bl BO BCEX
00J1acTAX auarpaMMbl, pacCMOTPETh NpeBpalleHust B criaBe, coaepsxkamem 0,01 (0,2;
0,45; 0,8;1,0; 2,5; 4,3; 4,79 % C. Kak Takoii cruiaB HaszwiBaeTcsi? Paccuurarh
OTHOCHUTEJIbHOE KOJIMYECTBO CTPYKTYPHBIX COCTABJISIOIIUX B 3TOM CIUIABE M CXEMaTHUYHO
M300pa3uTh €ro CTPYKTYpy MPH KOMHATHOI TeMIleparype.

OOBSICHUTB, YeM JHarpaMMa Jejie30 — rpadHuT OTIIMYAeTCs OT JUarpaMMbl JKeJe30 —
neMeHTUT. M300pa3uth CXEMaTUYHO CTPYKTYpPhl CEPbIX YYIryHOB C  pa3HOil
METaJUINYEeCKON OCHOBOW ((peppuTHOH, (heppUTHO-TIEPIUTHOM, EPIUTHON) U C pa3HOH
dbopMoil rpaduUTOBBIX BKIIOYEHHH (IUIAaCTUHYATOM, MMApOoBUAHON). OOBICHHUTH, Kak
MIPOUCXOIUT MpoIiecc rpadUTU3aUU U POPMUPOBAHUS CTPYKTYPHI B ATHX CIUIaBaX.

IIpuMepHBbIe NIPaKTHYECKHe 3aJaHu AJI IK3amMeHa (5 cemecTp):

1.

N300pa3uth NoIHY0O JuarpamMmy COCTOSIHUS JKEJIe30 — YIJIepoj, yKa3aTh (a3bl BO BCEX
00J1aCTSX AMarpaMMbl, PaCCMOTPETH MPEBPAILEHUS B CIJIaBE CUCTEMBI J)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? PaccuMTarh OTHOCUTENBHOE KOJIMUYECTBO CTPYKTYPHBIX COCTaBIISIOLIUX B
9TOM CIUIaBE U CXEMATUYHO U300pa3UTh €ro CTPYKTYpY NPU KOMHATHOM TeMIieparype.
N300pa3uTh MOJHYIO AMAarpaMMy COCTOSIHUS JKeJIe30 — YIJIepo/ia, yKazaTh (a3bl BO BCEX
o0JacTsX IuarpaMMbl, paCCMOTPETh IPEBPAIICHUS B CIUIABE CUCTEMBI Kelle30 — rpadur,
cogepxamem 2,5 % C, c pa3HOH MeTaJulnyeckoi OCHOBOHM  ((eppuTHOM,
(beppuTHO-TIEPIUTHON, MEPIAUTHONH) W C pa3sHOW (opMOil TpadUTOBBIX BKIIOYEHHIM
(mmactuH4aToi, mapoBuaHoN). Kak Takoil criaB HazpiBaeTcsi? CxeMaTH4HO U300pa3uTh
€ro CTpyKTYpy IIpH KOMHATHOM TeMIeparype.

Pacmmm¢gpoBaTte Mapku cTanM, ykKa3zaB COJEp)KaHHE YIIepoja, BUA M COJIep)KaHue
JIETUPYIOIIUX 3JIEMEHTOB, Ka4eCTBO, HA3HAUEHHUE U IPUMEPHBIE CBOICTBA.
PacmmgpoBath Mapky ceporo (JUTEHHOro, BBICOKOIPOYHOT0, KOBKOT0) YyTr'yHa, yKa3aB
€ro CTPYKTYPY U yCIOBUS MOTYyYECHHS

Ha3zoBute KpuTHYeckHe TOUYKM CTadM U MX oOo3HaueHue. Kak oHu ompenenstorcs?
VYkazarb ux nojoxxenue Ha quarpamme Fe-C.
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~

10.

11.
12.

13.
14.

15.

16.

Kaxoii aycTeHUT 1 moyeMy Ha3bpIBarOT NepeoxJIaxaAcHHbIM? Kak onpeneauTs CTeneHb ero
HIepEeOXJIAXKACHUS?

[Touemy B 3aKaJIeHHON CTaJIM BCEr/la MPUCYTCTBYET OCTATOUHBINA ayCTEHUT?

Kak MoOxHO wuCHOIb30BaTh Ha NPAKTUKE HW30TEPMUYECKHE JAMarpaMMbl pacraja
IIEPEOXJIAXKIECHHOT O ayCTeHUTA?

Kax usmensTcs cBoiicTBa CTaaM MpU YBEIMUYEHUU CKOPOCTH OXJIAXKJIEHHUS B MEPIUTHOM
unTepBane? OObACHUTH, ToYeMy?

BriOpats Hanboee AUCIEPCHYIO0 CTPYKTYPHYIO COCTABIISIONIYIO, (DOPMUPYIOIIYIOCS TPH
TG PY3MOHHOM pacnaje NepeoxIakIeHHOT0 ayCTEHUTA.

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

OOBACHUTD, TOYEMY MAPTEHCUT UMEET BBICOKYIO TBEPJIOCTh. 3aUeM CTaJlb CO CTPYKTYPOM
MapTEHCUTA HaJl0 MOJBEPraTh OTIYCKY?

OOBsACHUTD, B KaKOH cTanu OyJeT BbIlIe TBEPAOCTb IpH 3akaike: B craiu 45 win 30XI'C?
OObsACHUTH, y KakoW cTain OyAeT OoJblle MPOKAIWBAEMOCTb — YIJIIEPOAMCTON WU
JIETUPOBAaHHOM? 3aueM HeOOXOJMMO 3HATh IPOKAIUBAEMOCTh CTAIH?

Kak BbIOpaTh CKOpPOCTh OXJ@XIEHHUS MPU 3aKajKe sl MOJTYYEHHs] MapTEeHCUTHOMN
CTPYKTYpBI 10 BCEMY CEUEHHUIO U3/1ETH?

JInst KaKkoi cTany — JO3BTETOMHOMN WA 3a3BTEKTOUIHON — HY’KHO NPUMEHSTH HETIOJIHYIO
3akanky? [losicHuTh, ncnonb3ys auarpammy Fe-C.

17. CpaBHuTte cBoiicTBa cTanu ¢ OEHHUTHOM CTPYKTYpOl U MapTEHCUTHOM CTPYKTYpOH, ¢
OEeMHUTHOHN U TPOOCTUTHOM CTPYKTYpOi. OObSICHUTE pa3IuyMsl.

18.
19.

20.

21.
22.

[Toyemy mpu oTIycKe 3aKaJICHHOW CTall BRIOMPAIOT pa3InyHbIC TEMITIEpaTyphl HarpeBa?
Kakas cranp nocne ynyumienus: 0yaeT UMeTh 0osiee BHICOKYIO TBEPJOCTh: cTaib 45 Wiu
cranb 30XI'C, ecnu OTITyCK MPOBOINIIN IIPU OJHOM U TOM Ke Temmeparype?

[Toyemy pexylinii HHCTpYMEHT U3 YIJIEPOJUCTOM CTaI MOABEPrar0T HU3KOMY OTITYCKA.
Kakas Oyzer cTpykTypa u CBOMCTBa TAKOTO MHCTpYMEHTa?

B 1eM ocHOBHasi 0COOEHHOCTh M IPEUMYIIIECTBA TEPMOMEXAHNUECKOM 00paboTKU cTanu?
C kaxoii 11e/1bI0 HACHIIIAIOT MMOBEPXHOCTh HU3KOYTJIEPOAUCTOMN CTAlIU YIIIepoIoM?
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CTpyKTypHBIii

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA
KOMIIETCHIIUH
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MaTCpHaAJIOBCACHUSA,

— MPAKTUYCCKUMU HABBIKAMH U CITIOJIb30BAHUA
OCHOBHBIX MCTOAOB HCCJICIOBAaHUS B o0ractu
MaTCPHUAJIOBCACHUA,

— BO3MOXHOCTBIO MCKIUCHUIITIMHAPHOTO
MMPUMCHCHUA MAaTCPHUATIOBCACHUSA

— HaBBIKAMM OLEHKU TEXHOJIOTMYECKUX H
CIIy’)KEOHBIX Ka4eCTB MAaTEpUAIOB  ITyTeM
KOMIUIEKCHOTO aHalu3a HUX CTPYKTYpHl H
CBOJNCTB, a TaKXKe pe3yJIbTaTOB
(GU3UKO-XMMUYECKHX,  KOPPO3HUOHHBIX U
JIPYTUX UCTBITAHUN

npogeccuoHaabLHOI o01acTH (6 cemecTp)

1.
2.

~ow

~

10.

11.

12.

Kak npoBectu Makpoananu3? KakoBsl ero 1enu, MeToabl?
KakuM MeTooM MOXHO HCCIIe0BaTh paclpesieieHue cepbl B CIMTKE (OTIMBKE,

3aroToBKe)?
Kak mpoBectu riry0okoe TpaBiieHue cTalbHOro oopasia. Kakoss ero meinu?
Kaknm METOAOM MOXHO BBISIBUT I1OPHI, TPCIIHHBI, PAaKOBUHEI, KPYIIHBIC

HEMETAJUTMYECKHE BKIIIOUEHUS B OTIUBKE (CIUTKE, OTIMBKE, TOKOBKE, IIpoKaTe)?

[Tpu MakpoaHan3€e CIUTKA BBISBJICH JIMKBALIMOHHBIM KBaapaT (MOAycagoyHas JIUKBALIUs,
oceBasi MOPUCTOCTh, CKBOPEUHUK, KAMHEBUIHBIA M3JIOM, (PIIOKEHBI, MU(EPHBIA H3IIO0M,
paccioeane). OOBSICHUTD MPUYWHBI MOSIBICHHUS 3TOTO JAePEKTa U BO3ZMOXKHBIE CIIOCOOBI
ero ucnpanieHus (PeIOTBPAILIECHUS).

Kak oTnuuuTh YCTaNOCTHBIM M3JIOM OT MNPOYMX BHAOB H3iIoMa? KakoBbl NpUYMHBI
IIPOSIBJIEHUS TAKOT'O U3JIoma?

Kak oTiuuunTh BA3KOE paspylIieHHEe OT XPYIKOro?

Kak mpoBecTH MHMKPOCKOIMYECKOE MCCIENOBAaHME METauIMYecKkoro marepuana? UYro
MO3KHO BBISIBUTH C TOMOIIbIO TAKOTO MCCIIEA0BaHNsA?

Kak MO>XHO MOBIUATH HAa BEJIMUMHY 3€pHA IIPU KpUcTamu3auuu meraia? Kakue Mepsl
MOKHO MpPEIJIOXKUTh Uil TOro, YTOOBl OOECHEeUUTh IOJYyYEHHE MEJKOIO 3€pHa IpHU
KpUCTAJIIN3aLUu?

OObBsICHUTh, B 4YeM pa3uyhe MeXAY XOJOJHOM U ropsdyel IIacTHYecKoin
nepopmanusamu? [louemy mpu XOJOAHOHM IUIacTHUECKO aedopmanuu HabmomaeTcs
YIPOYHEHUE METAJIA, & IIPU TOPSYEN 3TOro He IPOUCXOIUT?

Kak BOCCTaHOBUTH IUIACTMYHOCTH XOJIOAHO/1€(OPMUPOBAHHOTO JIMCTa (KaJIMOPOBAHHOM
3arOTOBKH, BOJIOYEHOM MIPOBOJIOKHU)? Kak OCYIIIECTBUTh onepanuo
PEKPUCTAIUIM3ALMOHHOTO OT)KHUra?

Kak omnpenenutrs mpenen ynpyroctd (mpenen TEKydecTd, Mpefen IMPOYHOCTH,
OTHOCHUTEJIBHOE YAJMHEHUE, OTHOCUTENIBHOE CYXEHHE, TBEPIOCTb, YAAPHYIO BSI3KOCTh)
MaTepuana?
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Kak omnpenenutes OTHOCHTENbHOE KOIUYECTBO (Da3 (CTPYKTYPHBIX COCTABJIAIOLINX) MPU
3aJJaHHOM TeMIepaType B ABOWHBIX crutaBax? [losicHuTh rpaduuecky.

ITpy KakuX yclIOBHSAX B METAJUIMYECKHUX CIUIaBaX MOXKET 00pa3oBaTh TBEPAbIH pacTBOp
3aMelieHus (TBEpAbld pacTBOpP BHEAPEHUS, XMMHUYECKOE COEIUHEHUE, MEXaHWdecKas
cMech KOMIOHEHTOB)? Kak BBINISAAT 00s1acT 3TUX (a3 Ha AUarpaMmax COCTOSHUS?
CxemMaTMuHO M300pa3suTh KPHUBYIO OXJAXKJIEHUS U CTPYKTYpy Jr00oro crjasa
JBYXKOMIIOHEHTHOW  cHUCTeMbl (C  OTCYTCTBUEM  PACTBOPUMOCTH, C  IOJHOH
pPacTBOPUMOCTBIO, C OIPAaHUYEHHOM pacCTBOPUMOCTBI) KOMIIOHEHTOB B TBEPAOM
COCTOSIHUM) ITPY KOMHATHOM Temreparype.

CxeMaTH4HO M300pa3uTh CTPYKTYPY JIHOOOT0 CIUIaBa JBYXKOMIIOHEHTHON CHCTEMBI IIPU
KOMHATHOW TEMIEpaType, pacCUuTaB OTHOCHTEIBHOE KOJIMYECTBO CTPYKTYPHBIX
COCTABJISIFOLIUX.

[Tpy MHMKpPOCKOIIMYECKOM HCCIEeOBaHMM B CIUIaBe HAOMOAaroTcs 3epHa (depputa M
HeOOoJIbIII0e KOIHUecTBO IieMeHTuTa. Kak Ha3piBaeTcs Takoil crutas? KakoBbl ero cBoiicTBa
¥ 00J1aCTH TPUMEHEHUs?

[Ipy MUKpPOCKONHMYECKOM HCCIEJOBaHMM B CIUIaBe HAOMIOAAIOTCs 3epHa (eppura u
nepauT. Kak HaspiBaeTcs Takoil cruiaB? KakoBbl €ro CBONCTBA M KaK OHM 3aBUCST OT
konuuecTBa nepauta? KakoBsl 001acTv MpUMEHEHUS STUX 1aBOB?

[Ipy MHKPOCKONMYECKOM HCCIIEOBAaHMM B CIUlaBe HabOmomatorcs mnepiauT. Kak
Ha3bIBaeTCs Takol crutaB? KakoBbl pa3HOBUIHOCTH TaKOW CTPYKTYpPHI U pa3sinyusl B UX
cBoiicTBax?

[Ipy MUKpPOCKOIMYECKOM HCCIIEIOBAHUM B CIUIaBe HAOMIONAIOTCA MEpIUT M CeTKa
LIEMEHTHUTA IO TpaHULaM 3epeH. Kak Ha3piBaeTcs Takoil cruiaB? KakoBbl €ro cBOWCTBa U
o0nacTu npuMeHeHus ?

[Ipy MUKPOCKONMMYECKOM HCCIEI0BaHUM B cIUlaBe HabOmomaercs JseneOypur. Kak
HazbIBaeTcs Takoi cruiaB? KakoBel ero cBoiicTBa v 00JaCTH NPUMEHEHUS?

[Tpy MHMKpPOCKOIIMYECKOM HCCIEeIOBAaHMM B CIUIaBe HaAOMOAaloTcs 3epHa (epputa M
BKIItoueHus rpadura. Kak HazpiBaeTcs Takue criiaBbl? KakoBbl pa3HOBUIHOCTH CILIIABOB C
TaKMMH CTPYKTYPHBIMH COCTABJISIFOIIIMMHU, KAaKOBBI Pa3JIn4Ms B UX CBOMCTBAx?

[Tpu MUKpPOCKOMMYECKOM HCCIIEJOBAHNH B CIUIaBE HAaOMII01al0TCs 3epHa GeppuTa, NepiuT
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24.

25.

26.

u BKJIIoUeHus rpaduta. Kak Ha3piBaeTcs Takue cruiaBbl? KakoBbI pa3HOBUIHOCTH CILIAaBOB
C TAKUMH CTPYKTYPHBIMU COCTABJISIOIIMMHU, KAKOBBI pa3JIMUUs B UX CBOMCTBAX?

[Tpy MUKPOCKOITMYECKOM HCCJIEJOBAHUH B CIIaBE HAOIIOAIOTCS MEPIIUT U BKIIOYCHHS
rpadura. Kak Ha3piBaeTcsi Takue CruiaBbl? KakoBBl pa3HOBHUIHOCTH CILIABOB C TAKHMH
CTPYKTYPHBIMH COCTABJISIFOLIMMU, KAKOBBI Pa3JIMYusl B UX CBOMCTBAX?

Kak uneHTHGUIMpoBaTh B CTAIU BUAMAHINTETTOBYIO CTPYKTYpY? Ilpm Kakux ycIoBHUSX
OHa MOXKeT 00pa30BaThCs U KaK 3TO MOBIUSET Ha CBOIMCTBA CTaIH?

[Tpy KaKMX YCJIOBHSIX B CTAIH MOXET 00pa3oBaThCs MepechilieHHbd Gepput? Kak oH
MOBJIMSET Ha CBOMCTBa cTanu. Kak nmpepoTBparuts ero oopasonanue?

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

1.

2.

o

OObsCcHUTDH, KaK BbIOpaTh COJEpKaHUE YIJIEpoJia B CTAIM AJI U3TOTOBICHUS AETaIu
MalINH, KOHCTPYKLIUU UM COOPYKEHUS.

OOBsICHUTD, KaK BBIOpATh COAEpkKaHUE YIiIepoaa B CTAIU Ui U3TOTOBJICHUS PEXYIIETO
(ILITaMIOBOT0) HHCTPYMEHTA.

. Kak o ctpykrypHOMY IpU3HaKy MO>KHO OIIPENETUTh CTalb (Oeblil YyryH, cepblil YyryH,

MOJOBHHYATHIN YYT'YH, KECJIC30 TEXHUYECKOH LII/ICTOTLI)?

. O6’I>$ICHI/ITB, MOJKHO JIM MCIIOJIB30BaTh OebIi YYTYH B Ka4€CTBC KOHCTPYKIHMOHHOI'O

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

. OG’BHCHI/ITL, MO’KHO JId HCIOJIb30BaTh OCIIbIH 9yr'yH B Ka4UCCTBC KOHCTPYKIITMOHHOTO

Marepuana?

. OObsicHUTh, Kakasg ¢opMma rpaduTa B MEHBLIEH CTENEHH OCIabiseT MeTaNIn4ecKyro

ocHOBY uyryHa? Kak nomy4uuts Takyio gopmy rpadura B oTauBke?

. Kak monyunTe OTIMBKY CO CTpyKTypol KoBKOro uyryHa? KakoBbel pa3HOBHIHOCTH

CTPYKTYphI TAaKOT'O YyI'yHa U €ro cBoicTBa?

. [louemy He MPOMCXOIUT YIPOUHEHHs CTAJIU MpPH ropsdel MmiIiacTU4eckor neopmanuu
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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 KOMHATHOM TEMIIEpaType SBIISACTCS
ropsiaeii nedopmarueii?

[Ipy pexkpUCTANIM3aMOHHOM OTXKHMIe XOJOAHOKAaTaHOM JeHThl u3 cranu O8kn
oxJaxaeHue B uaTeppaie remreparyp 680 — 370 °C BexyT ¢ manoi ckopocteio. [Touemy
3TO HEOOXOIUMO?

Ha3HaunTe peXuM pEeKpUCTAIM3ALUOHHOIO OTXKHMra Uil  HHUKOYTJIEpOIUCTOMN
XOJIOAHOKATaHOW JIMCTOBOM CTAJIN.

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

HazHauuTh pexum MOIHOT0 OTXKUTIA Ui CTAIU Mapku 45.

Ha3nauuTh pexxuM HOpMAIU3aUK I CTaIN MapKu 45.

Bri6pate TepMuueckyo 0OpabOTKy JUisl UCIIPABIEHUS BUIMAHIITETTOBOW CTPYKTYpbI B
CTaJIbHOM OTJIMBKE.

BriOpats TepMmuueckyro 00paOOTKy MJisi HUCMPABICHUS KPYIMHO3EPHUCTON CTPYKTYPBI
ropsiYeKaTaHoOM CTaJIu.

BriOpate 3akanouHyio cpeny, OO€CledYMBAIOUIYI0 HauOOJbIIYI0 NPOKAIMBAEMOCTh
YTIEPOIUCTOMN CTAJIH.

Br16paTh 3akanounyto cpeay AJis 3aKaJIKU JIETMPOBAHHON YIJIEPOIMCTON CTaNH.
BriOpath pexxum OTHyCKa 3aKajJeHHOH cTanu, o0ecreunBaronil coXpaHeHuEe BBICOKOM
TBEPJIOCTH.

BbiOpath pexuM OTIycKa 3aKajJeHHOM cTaiaM, 00eCHeuMBaIOIIMKA BBICOKHME YIpYyTHE
CBOMCTBA

BriOpath pexuMm OTIyCKa 3aKaJeHHOW CTalii, 00eCHeyuBalOIUi COYETaHUE BBICOKOM
MIPOYHOCTH, TBEPJOCTH, MNIACTUYHOCTH U yJIaPHON BSI3KOCTH.

Cranp 45 Oblna moABepruyTa HarpeBy IMoj 3akajky Jo Temmeparypsl 740 u 840 °C.
Kakoii pexxuM HarpeBa BbIOpaH MpaBUIbHO U ToYeMy?

Cranp Y10 Obuta moiBeprayTa HarpeBy IoJ| 3akajiky no temnepatypsl 740 u 900 °C.
Kakoii pe:xxuM HarpeBa BbIOpaH NPaBUIbHO U TOYEMY?
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0) Ilopsaok MpoBeAeHUsI MPOMEKYTOUHON ATTECTANUM, IOKA3ATEeIM U KPUTEPUU OLleHUBAHUS:

IIpomexyTouyHas arrecranus Mo JUCHUILIMHEe «MaTepuajoBeaeHHe» B S-0M ceMeCTpe BKIIOYAET TEOPETUYECKUE BOIPOCHI, MO3BOJISAIOLINE
OLIEHUTHh YPOBEHb YCBOCHHS OOYYAIOUIMMHUCS 3HAHWMA, M MPAKTHYECKUE 3aJaHMs, BBIBIISIONINE CTENEHb COPMHPOBAHHOCTH YMEHHMH W BIAJCHUU, U
IIPOBOJUTCS B (hOpME dK3aMeHa

DK3aMeH 110 JaHHOW TUCIMIUIMHE TPOBOAUTCS B YCTHOM (OpPME MO HK3aMEHAIIMOHHBIM OUJIeTaM, KX Iblii U3 KOTOPHIX BKJIIOYAET 2 TEOPETUYECKUX
BOIIPOCA U OAHO IPAKTHYECKOE 3aJaHHE.

IMoka3aTeiu 1 KpUTEPUHN OLIEHUBAHMS IK3aMeHa (5 cemecTp):

— Ha OLEHKY «OTJMYHO0» — 00yUaloLUICs IEMOHCTPUPYET BHICOKHM YpOBEHBb CPOPMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHCTEMAaTHYECKOE U
riy0okoe 3HaHHE y4eOHOro marepuania, CBOOOJHO BBITONHSET MPAKTUYECKHE 3aJaHusi, CBOOOJHO ONEpHpPYeT 3HAHUSAMHU, YMEHHUSIMH, IPUMEHIET UX B
CUTyaluiax MOBBIIIIEHHOM CI0KHOCTH.

— Ha OIICHKY «XOPOII0» — 00yUaIOUINiics JEeMOHCTPUPYET CPEAHUN YPOBEHb CPOPMUPOBAHHOCTH KOMIIETEHIIUI: OCHOBHbBIE 3HAHUS, YMEHHS OCBOCHBI,
HO JOITIYCKArOTCAd HE3HAYMTCJIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTpYAHCHHA IIPH AHAIMTHYCCKHUX OIICpalugaX, MNCPEHOCC 3HAaHUU U yMeHI/If/'I Ha HOBBIC,
HECTaHIapTHBIC CUTYaI1H.

— Ha OIEHKY «YAOBJIETBOPUTEIbHO» — OOYYArOUIUIHCS JEMOHCTPUPYET MOPOTOBBIA ypOBEHb C(HOPMUPOBAHHOCTH KOMIIETCHIIMM: B XOJIE
KOHTPOJBHBIX MEPONPUATHI JTOMYCKAIOTCS OIIMOKH, MPOSBISAETCS OTCYTCTBHE OTHAEIBHBIX 3HAHUM, YMEHHI, HaBBIKOB, OOYYAIOUIUIICS HCIBITHIBAET
SHAYUTCJIBHBIC 3aTPYAHCHUA ITPHU OIICPUPOBAHHUU 3HAHUAMU U YMCHUAMMU IIPH UX IIEPEHOCC HA HOBBIC CUTYAllUU.

— Ha OIICHKY «HEYIOBJIETBOPHUTEJBLHO» — OOy4arouIuiics IeMOHCTpuUpyeT 3HaHUs He Oonee 20% TeEOpeTHYECKOro Marepuala, IOMyCKaeT
CYIICCTBCHHBIC OIHI/I6KI/I, HC MOXCT IMOKAa3aTh MHTCIVICKTYAJIbHBIC HABBIKW PCIICHUA ITPOCTHIX 3a74a4.

IIpomexyTounas arrecraums nmo aucuumiauHe «MartepuanoBegeHue» B 6-oM cemecTpe BKIIOYAET TEOPETHUECKHUE BOMPOCHI, IMO3BOJISIOLINE
OLIEHUTh YPOBEHb YCBOCHMs OOYUaAIOIIMMHUCS 3HAHWM, M MPaKTHUYECKHE 3aJlaHMsl, BBIABIISAIOLINE CTENEeHb COPMHUPOBAHHOCTH YMEHUH M BIaJeHUH, U
IMPOBOAWTCA B BUAC 3a4CTA.

3ayeT MpoCTaBISIETCs MMOCIE OLIEHKH 3HAHUNA 00YYaroLIMXCs 10 pe3ysbTaTaM 3aIlUThl BBITOJHEHHBIX JJaOOpaTOPHBIX paOdOT U KOHTPOJBHBIX PadoT,
BKITIOHAIOMUX TCOPETUUCCKHUE BOIIPOCHI U MPAKTUYCCKUC 3aaHU .

Iloka3aTenu U KpuTEepUM OLeHMBaHMSA 3a4yeTa (6 cemecTp):

JUi ostydeHus: OLleHKU

— «3a4YTeHo» — oO0ydJaromuiicss JODKeH ToKa3aTh 3HAHMS HE TOJIbKO HAa YpPOBHE BOCHPOM3BENEHUS U OOBSCHEHHs HHGOpMaluu, HO U
MHTEJUIEKTYaJIbHbIC HaBBIKU PEIICHHs TPOOJIeM U 3a1a4, HaX0XKICHHUs YHUKAJIbHBIX OTBETOB K MPOOJIEeMaM, OLIEHKU M BEIHECEHHS] KPUTHUECKUX CYIKICHUM;

— «He 3a4YTeHO0» — OOyyalouIuiicss He MOXKET TOKa3aTh 3HAHHWS HAa YPOBHE BOCIPOU3BEACHUS U OOBSICHEHMs] MH(OpMAalMU, HE MOXKET MOKa3aTh
MHTEJJIEKTYaJIbHbIE HABBIKU PELIEHUS MPOCTHIX 331a4.
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